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The emergence of organic chemistry as a scientific discipline heralded a new era in human develop 
ment. Applications of organic chemistry contributed significantly to satisfying the basic needs for food, 
clothing and shelter. While expanding our ability to cope with our basic needs remained an important 
goal, we could, for the first time, worry about the quality of life. Indeed, there appears to be an excellent 
correlation between investment in research and applications of organic chemistry and the standard of liv- 
ing. Such advances arise from the creation of compounds and materials. Continuation of these contribu- 
tions requires a vigorous effort in research and development, for which information such as that provided 
by the Comprehensive series of Pergamon Press is a valuable resource. 

Since the publication in 1979 of Comprehensive Organic Chemistry, it has become an important first 
source of information. However, considering the pace of advancements and the ever-shrinking timeframe 
in which initial discoveries are rapidly assimilated into the basic fabric of the science, it is clear that a 
new treatment is needed. It was tempting simply to update a series that had been so successful. However, 
this new series took a totally different approach. In deciding to embark upon Comprehensive Organic 
Synthesis, the Editors and Publisher recognized that synthesis stands at the heart of organic chemistry. 

The construction of molecules and molecular systems transcends many fields of science. Needs in 
electronics, agriculture, medicine and textiles, to name but a few, provide a powerful driving force for 
more effective ways to make known materials and for routes to new materials. Physical and theoretical 
studies, extrapolations from current knowledge, and serendipity all help to identify the direction in which 
research should be moving. All of these forces help the synthetic chemist in translating vague notions to 
specific structures, in executing complex multistep sequences, and in seeking new knowledge to develop 
new reactions and reagents. The increasing degree of sophistication of the types of problems that need to 
be addressed require increasingly complex molecular architecture to target better the function of the re- 
sulting substances. The ability to make such substances available depends upon the sharpening of our 
sculptors’ tools: the reactions and reagents of synthesis. 

The Volume Editors have spent great time and effort in considering the format of the work. The inten- 
tion is to focus on transformations in the way that synthetic chemists think about their problems. In terms 
of organic molecules, the work divides into the formation of carbon-carbon bonds, the introduction of 
heteroatoms, and heteroatom interconversions. Thus, Volumes 1-5 focus mainly on carbon-carbon bond 
formation, but also include many aspects of the introduction of heteroatoms. Volumes 6-8 focus on 
interconversion of heteroatoms, but also deal with exchange of carbon-carbon bonds for carbon- 
heteroatom bonds. 

The Editors recognize that the assignment of subjects to any particular volume may be arbitrary in 
part. For example, reactions of enolates can be considered to be additions to C-C .rr-bonds. However, 
the vastness of the field leads it to be subdivided into components based upon the nature of the bond- 
forming process. Some subjects will undoubtedly appear in more than one place. 

In attacking a synthetic target, the critical question about the suitability of any method involves selec- 
tivity: chemo-, regio-, diastereo- and enantio-selectivity, Both from an educational point-of-view for the 
reader who wants to learn about a new field, and an experimental viewpoint for the practitioner who 
seeks a reference source for practical information, an organization of the chapters along the theme of 
selectivity becomes most informative. 

The Editors believe this organization will help emphasize the common threads that underlie many 
seemingly disparate areas of organic chemistry. The relationships among various transformations 
becomes clearer and the applicability of transformations across a large number of compound classes 
becomes apparent. Thus, it is intended that an integration of many specialized areas such as terpenoid, 
heterocyclic, carbohydrate, nucleic acid chemistry, etc. within the more general transformation class will 
provide an impetus to the consideration of methods to solve problems outside the traditional ones for any 
specialist. 

In general, presentation of topics concentrates on work of the last decade. Reference to earlier work, 
as necessary and relevant, is made by citing key reviews. All topics in organic synthesis cannot be 
treated with equal depth within the constraints of any single series. Decisions as to which aspects of a 
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topic require greater depth are guided by the topics covered in other recent Comprehensive series. This 
new treatise focuses on being comprehensive in the context of synthetically useful concepts. 

The Editors and Publisher believe that Comprehensive Organic Synthesis will serve all those who 
must face the problem of preparing organic compounds. We intend it to be an essential reference work 
for the experienced practitioner who seeks information to solve a particular problem. At the same time, 
we must also serve the chemist whose major interest lies outside organic synthesis and therefore is only 
an occasional practitioner. In addition, the series has an educational role. We hope to instruct experi- 
enced investigators who want to learn the essential facts and concepts of an area new to them. We also 
hope to teach the novice student by providing an authoritative account of an area and by conveying the 
excitement of the field. 

The need for this series was evident from the enthusiastic response from the scientific community in 
the most meaningful way - their willingness to devote their time to the task. I am deeply indebted to an 
exceptional board of editors, beginning with my deputy editor-in-chief Ian Fleming, and extending to the 
entire board - Clayton H. Heathcock, Ryoji Noyori, Steven V. Ley, Leo A. Paquette, Gerald Pattenden, 
Martin F. Semmelhack, Stuart L. Schreiber and Ekkehard Winterfeldt. 

The substance of the work was created by over 250 authors from 15 countries, illustrating the truly in- 
ternational nature of the effort. I thank each and every one for the magnificent effort put forth. Finally, 
such a work is impossible without a publisher. The continuing commitment of Pergamon Press to serve 
the scientific community by providing this Comprehensive series is commendable. Specific credit goes 
to Colin Drayton for the critical role he played in allowing us to realize this work and also to Helen 
McPherson for guiding it through the publishing maze. 

A work of this kind, which obviously summarizes accomplishments, may engender in some the feel- 
ing that there is little more to achieve. Quite the opposite is the case. In looking back and seeing how far 
we have come, it becomes only more obvious how very much more we have yet to achieve. The vastness 
of the problems and opportunities ensures that research in organic synthesis will be vibrant for a very 
long time to come. 

BARRY M. TROST 
Palo Alto, California 
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Banner, B. L., 4,4102" 
Bannister, B., 8, 49424, 530101 
Banno. H,. 1. 9260.61: 5. ~ 5 0 ~ 5 0 ~ ~ 5 3 , 1 5 4 ~ 1 5 5  

I -,  ~~ - 
Banno; K.; 2; 613Il2, 614lI2, 616I3l, 6292, 63e0, 

Banno, M., 6, 856152 
6312v20, 6322, 66743 

Bannore, S. N., 7, 37580 
Bannou, T., 4, 37147; 7,98IO4, 77P5&, 771256, 81922 
Bannova, I. I., 1, 34232 
Banoub, J., 6, 4gg1 
Bansal, R. C., 3, 322I4l; 8, 354177 
Bansal, R. K., 2, 4121°, 4131°, 4141° 
Banthorpe, D. V., 6, 652, 690398, 692398, 7953,9, 7979, 

Bantjer, A., 2, 77325 
Banucci, E. G., 5, 
Banville, J., 2, 213126, 50512, 51012; 3, 32IE8; 5, 953297; 

6, 724154, 726174 
Banwell, M. G., 4, 10182179218, 1050122; 5, 71475b, 

847136; 7, 30057 
Bao, J., 8,864%] 
Bapat, D. S., 8, 95016' 
Bapuji, S. A., 5, 29e2 
Baqant, V., 8, 274137, 773& 
Biir, T., 6, 54124 
Barabadze, Sh. Sh., 3, 318128 
Barabas, A., 3, 41615, 41715 
Barak, G., 4, 434IZ5 
Baraldi, P. G., 2, 80332; 5, 4038; 7, 143140J41; 8, 392Io8, 

Baran, D., 4, 438152 
Baran, J., 3, 582Il5; 4, 42416, 42616, 43216J12, 1075"; 

Baranova, V. A,, 8, 31865*66, 546307-308 
Baranovskii, I. B., 7, 108170 
Baranowska, E., 1, 32939, 806314; 6, 98g8' 
Barany, G., 6, 64378, 67v7O, 698270 
Barash, L., 5, 3Sg7"; 7, 15147 
Baratchart, M., 3, 10463 
Barbachyn, M., 2, 69781 
Barbachyn, M. R., 1, 533138, 534139, 74P3, 74143, 82548; 

4, 2261E9; 7, M O 4 I  Ml4I 
Barbadoro, S., 5, 771 i45, 772145 
Barbara, C., 4, 451309130a; 5 ,  
Barbara, D., 5, 83665 
Babaro, G., 5,  1 132309231, 114"', 440173; 8, 394II7 
Barbaro, S., 6, 508289 
Barbas, C. F., IIf, 8, 187% 

79g3s9, 8069, 8079, 8269, 9501; 8, 542231 

394116,64545 

5, 600"2 
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Barbeaux, P., 1, 63V3, 63143, 664169J70, 6651mJ70, 

Barber, G. N., 5,100844 
Barber, L., 5, 7301=, 731lZ9 
Barber, L. L., 5, 59730 
Barbero, M., 8, 277lS3, 660109 
Barbier, P., 2, 652lZ7 
Barbieri, G., 7, 55774, 764Il2, 767112, 7773w 
Barhni, L., 6, 1 1583 
Barborak, J. C., 3,85SE2 
Barbot, F., 1, 21963; 2, 828; 4, 8468b, 8gm, 9 P h ,  14g2, 

18277, 18378 
Barbry, D., 6, 7437, 897'0° 
Barbulescu, E., 8, 12489 
Barbulescu, N., 8, 12489 
Barcelo, J., 5, 41765 
Barcelos, F., 5, 25658, 25758b; 7, 268122 
Barchi, J. J., 1, 87289; 3, 78536,36b 
Barchielli, G., 8, 3581g7 
Barclay, L. R. C., 3, 3261a 
Barco, A., 2, 80332; 3, 73837; 5, 4038, 451", 453", 

468"; 7, 143140*141* , ,  8 3921°8 394116, 645" 
Bard, A. J., 3, 63422; 7, 85@t8, &28; 8, 59471 
Bard, R. R., 4, 45543, 4W7, 45976,89, 46089, 46343*67, 

Bardakos, V., 2, 34541 
Barden, T. C., 3, 71lZ3; 4, 103963; 7, 54S8 
Bardenhagen, J., 2, 49875977, 49975 
Bardi, R., 4, 91515, 93668 
Bardili, B., 3, 75292 
Bardon, A., 4,453%, 47234 
Bardone, F., 4, 53148 
Bardone-Gaudemar, F., 2, 815 
Bare, T. M., 1,41 145; 3, 1681 
Barefield, E. K., 4, 985lZ6J3l 
Bares, J. E., 1,632% 
Baret, P., 1, 835136 
Baretta, A., 3, 83912, 84012, 85370, 85412 
Barf, G., 8, 9798 
Barfield, M., 2, 34S9 
Barfknecht, C. F., 8, 14697 
Bargar, T. M., 3, 49273, 49773; 4,455"", 45745, 

Bargas, L. M., 7,228% 
Barger, P. T., 8, 67326, 67626 
Bargiotti, A., 6, 98455 
Bari, S. S., 5, 96'05J16-119 
Barieux, J.-J., 8, 7051°, 7261° 
Barili, P., 5, 45687 
Barili, P. L., 2, 29I7l; 3, 72519, 7349, 7498 
Barillier, X., 5, 82P2 
Barinelli, L. S., 4, 6954 
Barker, A. J., 6, 1045" 
Barker, J. M., 2,963" 
Barker, M. W., 5, 1 132288232, 117277 
Barker, P. J., 8, 81839 
Barker, R., 2, 45642, 46642, 46742 
Barker, W., 2, 159lZ8 
Barker, W. D., 3, 903lZ6 
Barkley, L. B., 1, 4461g5 
Barkley, R. M., 3, 422 
Barkovich, A. J., 5, 1151132J36 
Barl, M., 4, 92433 
Barlet, R., 4, 10007; 8 , 7 9 P  
Barlett, P. A., 2, 555143; 4, 377104J04., 378104L, 381104. 

669169.170, 670169,170; 3, 1072Z6, 11 1228230231232 

46476, 46676, 47389, 47876 

463&v4', 46445, 46545, 466"*45, 46745, 46PS, 4 7 P ,  
476"*45, 53283, 54383, 54583 

Barlii, G. B., 7, 76@02 
Barlos, K., 8, 24573 
Barlow, A. P., 8, 557382 
Barlow, L., 3, 585137, 58714 
Barltmp, J. A., 5, 1 6 P ;  7, 8841g2; 8, 14358, 49321, 526" 
Barluen a, J., 1, 361324b, 782234, 8 3 P ,  2, 7W7, 9802l, 

9812[ 3,28248,788"; 4, 29O1%m, 
29121 1 2 1 2 2 1 3 ~ 1 4 ~ 1 5 ~ 1 6 2 1 7 . 2 1 8 ~ 1 9 ~ ~ ,  292ZM.ZU228, 

34P3, 349"O, 351gkJ", 35493d*110, 405"1, 735a2, 
741", 799I1l; 5, 16163*64, 41e2, 41 4331m, 
480178, 484179, 84814', 850162; 6, 184150, 49413, 
555810.811S12 757134. 7, 9354 486141,142, 490176, 
5Olz5, 5OSE5, 53335,36, 53435, 53652-55, 63260; 
8, 1372, 12487*88, 851132, 854lso, 

29524824", 302338, 303"1, 31 1446.453, 315511513, 

g56176.177.178.179,180,183 857187,1%.198 
Barman, T. E., 2, 45646 
Barnah, J. N., 6, 685363 
Bamah. R. N.. 6. 685363 

Barnela, S. B ,  2,787", 7895556 
Barner, B. A., 1, 26341, 35P2, 38322, 384"; 4, 7750, 

Barner, R., 5, 83450S3, 8501*, 87T; 8, 20P9,  5W5 
Barnes, D. G., 3, 33lZm 
Barnes, G. H., 8, 7643, 7763 
Barnes, J. C., 7, 44@9*39b 
Barnes, J. H., 8, 1 3 P  
Barnes, J. R., 7, 84577 
Barnes, K. K., 7, 85455, 85SS5 
Barnes, R. A., 2, 74e8; 7, 16lS9; 8, 5 6 P 7  
Barnes, R. P., 8, 28615 
Barnett, G. H., 2, 7809 
Barnett, J. E. G.. 7,23946 
Barnett, P. G., 2, 78222 
Barnette, W. E., 4, 2551g2, 2601g2, 36818, 36918b.20J4, 

37@l, 371@', 37231*60, 37420, 39731, 413271~b*2723273; 
5, 386135; 6, 5 e S 3 ,  650132, 1O3l1l3; 7, 52241, 
52341*46, 524"; 8, 343114, 84799, 848*, 84gW 

20645947*49, 893155; 6, 2510°, 84278; 7, 300" 

Barnetzky, E., 3,643'" 
Bamick, J. W. F. K., 2, 5, 98638 
Barnier, J.-P., 3, 72732; 5, 910E9, 956305 
Bamikow,G., 6,422", 429", 449113, 453113 
Barnum, C., 4, 24589; 6, 10301M; 7, 13183-85; 8, 850119 
Barnum, C. S., 1, 642111, 644Il1, 669111J83, 6701E3, 

Barnvos, D., 4, 104099 
Baron, W. J., 6, 77Q5 
Barone, A. D., 6, 619118 
Barone, G., 4, 34795; 7, 438l7-I9, 44517-19 
Baroni, A., 7, 774320 
Barot, B. C., 2, 14139 
Barr, D., 1, 633, 33165, 3 P .  391g7; 3, 763lS1 
Barr, P. J., 3, 219lO9, 53072, 53472, 547'" 
Barra, M., 4, 42640841 
Barraclough, P., 5, 71lS6 
Barrage, A. K.. 6, 4 9 P 1  
Barrans, J., 8, 663119 
Barras, C. A., 7, 25749 

Barre, L., 8, 26872 
Barre, M., 8, 205165 
Barreau, M., 6, 1761°5 
Barreiro, E., 4, 229212; 8, 88169 
Barrero, A. F., 7, 63468 

671 11 1,183, 699183 

Barr=, J.-P., 5, 4741, 4841, 5V1, 362%, 36394b 
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Barret, R., 7, 764Il4 
Barrett, A. G. M., 1, 5112', 569253, 797293; 2, 32115, 

32515, 33257, 33875, 63S0, 64P0, 64P, 74277, 
784398, 96878, 105974; 3, 25179, 25479, 6132, 61S; 
4, 3598f, 380121, 384142; 5,  M9, 1 16269370, 40728 
106812*13, 107530; 6, 107", 47373, 687380, 77968: 
78386-87, 78488-", 961a, 98772, 996Io7, 101737; 
7, 52911; 8, 8415, 1 1774, 24347, 248", 3632, 374I5l, 
50583, 816%, 81729, 82r2, 940100*108 

4, 316535; 6, 42347, 42455, 43732, 45O1I8; 
8, 4037 

Barrett, G. C., 1, 82012; 3, 862132, 10421, 12l2IJ2; 

Barrett, J., 4, 37Io7 
Barrett, J. H., 5, 63468*69, 68762, 68862; 7, 5073M 
Barrett, J. W., 8, 3289 
Barrette, E.-P., 7, 278165, 279165 
Barrick, P. L., 6, 2881E4 
Barribre, F., 1, 561Ia 
Barribre, J. C., 1, 561Ia 
Barrio, J. R., 8, 48Io9, 66Io9 
Barrio, M. G., 1, 85862 
Barrios, H., 1, 54435, 552" 
Barrish, J. C., 2, 547lo0, 548l"; 4, 37e9, 390I7l; 

5,  433137b; 8, 7047, 7137 
Barron, C. A,, 5, 731130b 
Barron, H. E., 7, 7 6 P 3  
Barros, M. T., 7, 29836 
Barros Papoula, M. T., 1, 698242, 699242 
Barrows, R. D., 4, 797"'; 8, 356IE6 
Barry, C. N., 6, 2497 
Barry, J., 6, P ,  185 
Barry, J. E., 2, 97193 
Barsourn, S., 8, 43571 
Barstow, D. A., 8,206'~' 
Barstow, J. F., 4, 37OZ5; 5, 841g1, 8777; 6, 859174 
Barta, M. A., 6, 182139; 7, 26e3, 

Barta, T. E., 5, 52449, 53949 
Bartak, D. E., 4, 45327, 47lZ7, 87237 
Bartel, K., 6, 2 9 P 0  
Bartels, A. P., 8, 1 1458, 3085,6, 309596 
Bartels, H. M., 4, 72961, 7306l, 7 6 P  
Bartes, O., 7,235' 
Bartetzko, R., 3, 6146, 6236, 6276 
Barth, G., 7, 67662; 8, 353154 
Barth, J., 2, 9656; 6, 554783 
Barth, M., 6, 734 
Barth, V., 5, 82p3 
Barthels, R., 6, 63953354 
Bartholomew, D., 1, 75192; 7, 23736 
Bartkowiak, F., 8,535Ia 
Bartlett, N., 7, 882168 
Bartlett, P. A., 1, 491°, 10914, 2869, 348142, 60838, 74980, 

766154, 804313, 805313; 2, 11, 123200, 125200, 193@, 
20296, 28024, 28lZ4, 55514', 58O1O0, 649IM 657163 
90450; 3, 3415, 36S, 36699, 3745; 4, 14216: 311M2: 
364'*'"', 3668, 36715, 37025*25a, 373'"'~~~, 377Io4, 

779421 

3781Wb.Ill ~~~120 .120b . l22 ,125  3~~88,120b,l22a.I25~b 
38212Ob,l34,l~a 383 15,1348,137 38415 3868b,l258.1488,15 I 
387125a,148,148a' 3901Wb,175~ i15189;'J, 30895, 8272, ' 

t 

8292, 83665, i3768, 841g1, k5187*192, 859236 877798; 
6, 26105-107, 855148, 856154, 859174, 89p5, 9;8lz6, 
9681°7, 998120*121, 102150; 8, 739, 54lZm, 542226, 

Bartlett, P. D., 3, 70k4, 7 2 P ;  4, 517, 86811, 1089133, 
853143,147 856147 857143,147 

1099176; 5 ,  635.6, 6432.51, 6561, 695AlO5,106 7@.lO7-llO 

715+122J43, 726, 745*208, 776, 21 P7, 1 18815; 7, 98lo0, 
48O1O2; 8, 915* 

Bartlett, R. A., 1, 1157, 23IL8 
Bartlett, R. K., 6, 96170 
Bartlett, R. S., 8, 6OlE1, 661E1, 73248, 74m, 373136 
Bartlett, W. R., 3, 36289, 369lI7, 37l1I4, 372Il7; 5, 8287, 

Bartley, W. J., 8, 14014, 24P9 
Bartmann, D., 4, 386147 
Bartmann, W., 1, 7812; 2, 2405, 36P3,  370253, 371253, 

372253, 455'; 4, 9lS9, 792a, 876@; 5, 461g5, 46495, 
46895, 645I,648lJ, 6511; 6, 332, 342, 402, 502, 512, 
532, 542, 5P, 538569, 6551a, 74693, 76517, 76725; 
7, 69432, 69535; 8, 525 

8397, 88213, 88813, 89213, 89313 

Bartmess, J. E., 1, 63266; 5,  78815 
Bartnik, R., 1, 387132, 836142; 4, 1086Il7 
Bartocha, B., 1, 21425 
Bart6k, M., 1,819; 3, 72623; 6, 2293, 23', 2 5 " ~ ~ ;  7,35@, 

Bartok, W., 7,759 
Bartoletti, I., 3, 102847 
Bartoli, D., 1, 67OlE7, 678lS7; 4, 43714', 438148; 7, 34W, 

Bartoli, G., 1, 569262; 4, 85788, 8678b9c,c979a,b, 42411, 42637, 

Bartoli, J. F., 7, 1O8l7l, 3k3Iw 
Bartolini, G., 4, 9S1I4, 1 13Il4 
Bartolini, O., 7, 76284, 777380 
Bartoloni, L. J., 1, 476Iz7, 477Iz9; 3, 6616, 6716, 7416*42, 

7542, 7742; 7, 2 2 P ,  23078 
Barton, D. H. R., 1, 26, 1748, 1758, 391150, 48918, 49918, 

5425, 5435, 5445, 546', 561Ia, 5801, 63010, 698"', 
699242, 8207vL2, 8227, 833Il7; 2,240", 32111, 32332, 

10421, 12121*22, 14732-33 15432 15837*38, 15937, 
16338, 16437, 1 7337*38*62,'38666,'4 w ,  42268, 
505158J59, 613', 615', 6608, 66430, 681g7, 689Iz3, 
733', 7801°, 83163; 4, 38, 6', 2472-72c 2783 99lIEd, 
259276, 316535, 34477, 347'04, 4834, k44 ,  k954, 

3726; 8, 4185, 4205, 4235, 439, 4415, w 5 ,  88389*90 

770256b, 771256, 7733M, 77v2' 

42811*77-79, 4298°-82. 6 11583; 7, 33116 

32911, 784398, 79160 8664. 3 8621.22.32.33,37,38,48,62 * , 1  

605293, 646293, 67435, 68835, 72543, 7471499151,152.153 
748lS5,156,l57,l58.l59, 753159, 765223.226, 768239, 
79035, 800120, 820221, 824'", 953', 96857, 987133, 
10025', 100476,77, 102176*77, 1093149; 5, 22377; 6,2', 
28l, 7P0, 1041*9, 111@, 116", 1335, 134", 1714, 
1774, 1984, 21178, 229, 2265, 2B5, 293229, 419l, 
4211, 43615, 43715, 44287, 447IW, 44815, 45015, 
451 IO4, 45315, 45515, 47372v73, 47472*84-86, 47572*93, 
659Ig5, 687380, 690394+399, 691399, 692399, 837", 
938I3O, 942I3O, 95414, 98W, 98147, 98772, 101737938, 
102438; 7, 13115-117.119 14142 15145 2762 4011, 

110187,188 12335 12972, 1~~72,91,92,95,97-100, 

9 1  

411822, 841, 851, 9032, 9241*41W, 9441, 108'*180, 

13372.92, i3492, i4435,146100, 15V5, 170122,171122, 
22342, 22787, 231I4l, 24469*70, 299°951, 30716, 31016, 
31816, 31916, 32216, 329, 3434, 345', 35648, 4702, 
52911, 5944, 5984, 6711°, 6731°, 6871°, 704I2-l4, 
70514, 7196*7, 7206, 7217, 722", 723%, 72424, 
7257$31.33 7266,720,3547, 72738, 7287.41.42, 73()4547,49.51 
73145,5213.55, 73259, 74149, 747%lM, 76159 
77659*357*362 ; 8, 2612, 2712, 1083, 1 lo3, 1 163, 
11774, 12177, 14137, 24347, 24781, 279, 3Olg3, 
33v546, 3 a 5 ,  342&, 370g1, 39295Jw, 393Il3, 394114, 
4032,b8, 404', 50583, 52514, 52614, 565@', 69914', 
7044, 7054, 7064, 7074, 7104, 7154, 71a4, 7174, 7224, 
7244, 7254, 7264, 7284, 7943, 79628, 81624, 81835*36*a, 
82035*47, 82150*51, 82252, 82335-55, 825a, 830E9, 
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8318'-'1, 8369, 83713', 83913', 84013', 847', 848'Jo5, 
88Q6, 93563969, 93670, 93780*u*85, 9842 

Barton, D. L., 6, 9 W 8  
Barton, F. E., 8,795= 
Barton, H. D., 6,65' 
Barton, J. C., 1, 1076, 1106; 3, 223160 
Barton, T. J., 5, 6573, 199", 587m*m, 588208 
Bartos, J., 2, 354'063'07 
Bartra, M., 8, 38541 
Bartroli, J., 1, 40O1'; 2,25*, 25038, 25138*39, 26038, 

Bartrop, J., 5, 153" 
27438, 43667; 7, 3 m 3 ;  8, 720136 

Bartsch, R. A., 6, 22Olz6, 9537, 95419, 955", 95932; 
7,54313 

Bartulin, J., 5, 478162 
Bartz, W., 3, 909152 
Bartz, W. J., 6, 535529 
Barua, A. K., 8, 33Y6 
Barua, N. C., 3, 3801°; 6, 98770 
Baruah, J. N., 8, 891148 
Baruah, P. D., 6, 539578 
Baruah, R. N., 8, 891148 
Barylett, P. A., 6, 22u 
Baryshnikova, T. K., 7, 59640 
Barzoukas, M., 4, 469136 
Basak, A., 1, 59630, 601'; 2, 8515; 4, 15876, 7 3 P ,  

Basato, M., 2, 369245 
Basavaiah, D., 3, 79583,84; 4, 3497, 3597; 7, 59636; 

Bascetta, E., 4, 3901738; 8, 855lS8 
Basche, R. W., 4, 17G0 
Basendregt, T. J., 8, lM70 
Basha, A., 1, 92@, 9368, 37694 385116J17J20 386120, 

Basha, F. Z., 4, low, 1131a; 5, 40623,23b; 6, 8382, 81488; 

744136, 1023256; 5, 27714J5, 27814J5, 27915; 8, 3551B2 

8, 71585*85a, 71685, 718858, 719lZ0 

40010; 2, 74611'; 8, 2732, 6i32, 24992, 30;" 

8. 3462. 6662 
Bashe, R. W., 1, 431134; 3, 24855, 25155, 26955, 41947, 

49487. 50287 
Bashe, R. W., II,7, 12333 
Bashiardes, G., 8,935@, 93784,85 
Bashir-Hashemi, A., 4, 16lE7; 5, 383lU 
Bashkin, J., 8, 459239 
Basile, T., 2,925"', 926"'; 5, 102174 
Baskakov, Yu. A., 2, 854236 
Baskar, A. J., 1,30069 
Baskaran, S., 7,266lW, 267106, 276106 
Basok, S. S., 6, 9413' 
Bass, J. D., 5, 1246, 129, 1286 
Bass, L., 2, 8829 
Bass, L. S., 1, 889142, 890142; 7, 
Bass, R. G., 4, 48138 
Bassani, A., 4, 42663 
Bassedas, M., 1,543%35 
Basselier, J.-J., 2, 28970, 29170, 91788 
Basset, J.-M.,5, 1119, 11161s9, 1118'; 8,44553 
Bassetti, M., 4,300306 
Bassi, I. W., 1, 30377 
Bassignani, L., 7,43925 
Bassindale,A. R., 1,5802, 5812, 5822, 61@, 611%, 

Bassler, G. C., 8, 75483 
Bassner, S. L., 2, 127236 
Basso-Bert, M., 8, 447In, 457122 
Bassova, G. I., 8, 31863, 48661 

616%, 61858, 62167, 784239,240, 8W3'; 2, 60135; 
3, 41931 

Bast, H., 7,92&, 15414 
Bast, K., 4, 107958 
Bast, P., 1, 21° 
Bastiaansen, L. A. M., 8, 9481, 9 P  
Bastian, J.-M., 2, 76571 
Bastiani, B., 1, 34167, 7063, 14lZ2 
Bastide, J., 4, 107326; 5, 24726 
Bastos, C., 7, 44351b; 8, 459228 
Bastos, H., 1, 837154 
Basu, A., 8, 44673 
Basu, B., 1, 534143; 8,509O 
Basu, N. K., 1, 174', 179; 7, 4lZ2; 8, 79628 
Basu, P. K., 5, 45255, 45355 
Basu, S. K., 7, 71g5 
Basyouni, M. N., 4, 50142 
Batchelor, M. J., 5, 53174 
Batcho, A. D., 2, 53p3, 5471°0, 548Io0; 4, 390171; 5, 439, 

539*42*4, 844, 25658, 25758b; 6, 9605$ 7, 268'", 5Wg2, 
56792; 8, 36871 
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Blanshtein, I. B., 7, 579135 
Blanton, C. D., Jr., 3, 62953,54 
Blanton, J. R., 4, 73fig8; 8, 80067 
Blaqevic, N., 6, 8587 
Blarer, S. J., 1, 568"'; 4,21@, 224182J83J"; 6, 716101-103 
Blaschek, U., 2, 205101*101b 
Blaschke, G., 3,667*, 687112J13 
Blaschke, H., 7, 2432 
Blker, D., 5, 1 13441; 8, 447Iz7, 463Iz7 
Blaser, G., 6, 17457 
Blasioli, C., 3, 159463, 161463, 165463; 4, 314495 
Blask6, G., 2, 81272; 3, 682165 
Blass, H., 8, 7GZ5, 7lZz 
Blass, J., 2, 9 6 P  
Blaszczak, L., 8, 531121J21c 
Blaszczak, L. C., 3, 21897, 762145 
Blaszczyk, K., 7,255" 
Blatcher, P., 3, 123251, 124261, 126261, 94687 
Blatchford, T. P., 3, 583lI9 
Blatt, A. H., 2, 933137; 7, 6892 
Blatt, H., 3, 57583 
Blatt, K., 2, 81998; 5, 5Olzm; 6, 672285 
Blatt, R. S., 8, 64335 
Blattner, R., 6 , 9 7 P  
Blazejewski, J.-C., 3, 66430 
Bleasdale, D. A., 2, 8Og5l, 82351 
Blechert, S., l,664Iw 66S@ 669169, 670169* 4 56158* 

5, 8272, 8292, 847i35, 8 6 7 I  lW30; 6, 8;43A, 855j6 
Blecke, R. G., 8 , 5 2 P  
Bleeke, J. R., 8, 4541%,202 
Bleicher, W., 8, 31979 
Blendennan, W. G., 8, 60950952 
Blezard, M., 1, 52491; 3, 74877 
Blicke, F. F., 2,42P,894l, 897', 953', 10906l; 

Blidner, B. B., 8, 96% 
Blizzard, T. A,, 4, 893lS6; 7,410% 
Bloch, I., 6, 43Sa 
Bloch, R., 1,59"; 2, 19466; 3, 173518; 4, 3tI1O8; 5, Wo5, 

Block, E., 1, 63e3, 67533, 72r3, 786"'; 2, 7476, 8665; 
3, 868, 1218, 1478, 154', 173", 87892-95 87992-w*%*97, 
88O%sg8, 881%; 4, 33116*17, 33525, 345", 34685, 
3481°8, 349loEC, 359159, 77lZs1, 987133; 5, 

8293, 9341°1, 98248, 98448; 7, 5165, 51713, 76P3;  
8, 842444b, 84444b, 84Pb,  WMb, 84744b 

3, 78112; 8, 60838 

17116, 21142, 5534547, 55545, 567102,103; 8, 9% 

441174,179, 8296; 6, 161180.181,182, 686371, 687371, 

Block, R., 1, 15363 
Blbker, H., 6, 6024 
Blodgett, J. K., 6, 80347, 80447 
Blohm, M., 2,464% 
Blohm, M. L., 8, 374l*, 44670 
Blok, A. P., 8.657% 
Blom, J. E., 4 , 5 W  
Blom, J. H., 5, 426'06, 4513 
Blomberg, C., 1, 13@, 1686, 21955 
Blommerde, W. W. J. M., 6, 249142 

Blomquist, A. T., 1, 63032, 67532, 72232; 2, 52920, 5302l; 

Blondeau, D., 2, 96248 
Blondeau, P., 6,5294" 
Blondet, D., 5, 41247 
Bloodworth, A. J., 3,3809; 

3, 905139; 5, 75239; 6, 968110; 7, 66037; 8, 14252, 
568467, 950173 

4, 3&374,375,376.377.378,379,380,381.382,383384,385, 
307385,39031, 309420.421, 310428, 31 144, 314480, 
390174.17*c, 800Iz1; 7, 53437, 63257, 72@'; 8 , 7 9 P ,  854155, 855155,156,159, 856155 

Bloom, A. J., 4, 356141J43; 6, 1W2; 7, 488156J62, 5 0 P 7  
Bloom, B. M., 8, 530101 
Bloom, J. D., 1, 12993, 779%; 6, 509253; 8, 3799, 42*, 

Bloom, M. S., 2, 29687 
Bloom, S. H., 3, 21563, 25180, 25480; 4, 403240, 87238; 

6,783"; 7, 503270 
Bloomfield, J. J., 2, 60240*41, 7976, 8066, 80@, 8136, 

8146, 84@, 84g6; 3, 597'0°, 613l, 614's5, 6151910, 
616', 6175aJ4, 619l, 6201J4, 6211, 622l, 623', 625', 

24241, 24329 

6699 

627l, 628l, 629', 6301; 5, 571116; 8, 24P9, 

Bloss, D. E., 1, 451217 
Blossey, E., 8, 526" 
Blossey, E. C., 7, 108179 
Blough, B. E., 1, 41872, 767Ia, 768167; 3, 226Iw; 

7, 418127 
Blount, J. F., 2, 384319, 87736; 3, 390E5, 39285, 40714, 

62332, 62632b, 67572, 87257, 87357; 4, 249Iz5, 258IZ5, 
37p2, 37132, 629"16; 6, 531430, 1031115; 7, 52449; 
8, 64543, 8361°b, 8471°b, 848Iob, 8491°b, 86lZz5 

Blount, J. J., 4, 1 lW213 
Bloy, V., 4,956l'; 8, 166533", 545294*295 
Bludsuss, W., 7, 483130*131 
Blue, C. D., 8, 724Is9, 726lW 
Blues, E. T., 3 ,419 
Blum, D. M., 1, 73839; 2, 81477 
Blum, J., 6, 9313'; 7, 107'", 475'O, 47650; 8, 4531g3, 

Blum, L., 3, 505163 
Blum, M. S., 7, 5289; 8, 51lZ3 66Iz3 
Blum, R. B., 2, m'; 3, 20Izd, 1946 
Blum, S., 4, 292234; 6, 26432,33, 26833 
Blum, Y., 8, 44672 
Blumbach, J., 5,85l; 7, 131E8 
Blumbergs, J. H., 7, 67443 
Blume, G., 4, 100137*39, 101537 
Blumel, J., 1, 476115; 5, 568I1O 
Blumenfeld, J., 2, 232175 
Blumenfeld, 0. O., 8, 52138, 66138 
Blumenkopf, T. A., 1, 583898a 5898G19920a*b 59119*20b, 

5928a*2h, 5958p; 2, 555136, )57e6, 580g6,' 1O3Og1; 
3, 867"; 4, 155"'; 6, 74267, 752111J13; 7, 25625 

Blumn, Z., 7, 79P5, 8003031, 80459, 80559 
Blunden, S. J., 6, 662216 
Blunt, I. W., 3, 74150352; 8, 21329 
Bluthe, N., 1, 892149; 5, 80079, 80282; 8, 8571g2 
Bly, R. K., 5, 585200; 8, 1O3l3O 
Bly, R. S., 5, 585200; 8, 1O3l3O 
Blye, R. P.. 7, 37271 
Blyskal, J., 5, 4 w 4  
Blyston, S. L., 8, 459228 
Blystone, S. L., 1,535'@; 4, 689" 
Bo, L., 1, 22710°, 51 1" 
Boag, N. M., 8, 557382 

535163, 551340,341343347, 552340,341 557383 
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Boar,R. B.,3, 6132, 619; 7, 17Olz2, 171l"; 8,117", 
24347, 394lI4, 50583, 816", 83713a, 83913', 84013", 
93563 

4,892l"; 5, 1 16513; 8, 6931°8 
Bo~dman, L. D., 2,713"; 3, 25178J00, 25478*'00; 

Boaretto, A., 2, 
Boate, D. R., 4, 79SE3, 82VZ0 
Boatman, R. J., 6, 81489 
Boatman, S., 2, 837161b, 838161 
Boavenma, M. A*, 4, 905210; 5, 21 152,153,155.156,157.158 

~~152,153,155,156,l57.158. 8 851 129 

BOW, N. w., 1,11227; i, i20172~i73J74 44842.3 , ,  21237, 
21350, 21781, 23581b; 4, 15257, 171i9 

687"*112; 6, 279133, 751106; 7, 70940, 74574, 80l4I 
Bobbin, J. M., 2, 101840; 3 , 6 6 P ,  666", 681g5, 

Bobdanov, V. S., 4, 885lI5, 886lI5 
Bobe, F. W., 2, 77010, 7711° 
Bobek, M., 8, 87747, 87847 
Boberg, F., 6, 42125-27, 943156 
Bobic-Korejzl, L., 4, 3087 
Boccardo, D., 8, 457216 
Bocelli, G., 3, 38657 
Boch, M., 8, 26658 
Boche, G., 1, 214, 18w9%, 29l", 32159J60J61, 33162, 

34166 3514 3614, 37'242243,245246, 4314, 44%, 385118, 
5135d, 528;19, 531133; 2, 50829; 3, 27729; 4, 104137, 
1007107; 5, 71476, 71579, 71685, 90lZ6; 6, 11478, 
1 1687, 1 191'4J15 562888, 8813 

Bocher, S., 6, 1012;, 10134 
Bochmann, G., 7, 772295, 773295 
Bochu, C., 4, 317551 
Bocionek, P., 2, 388339 
Bock, B. V., 1, 144@ 
BiSck, F., 2, 39915 
Bock, G., 3, 903lZ7; 6, 532472 
Bock, H., 5, 575131; 6,245lZ6; 7, 8741°5; 8, 513'02, 77362 
Bock, K., 6, 61I5O 
Bock, M. G., 2, 48231, 48431, 51145, 96251; 3, 125292, 

126292; 6, 64711', 648111, 679329, 68QZgb, 72P4;  

Bock, W., 2, 10884143 
Bockhom, G. H., 7, 2977 
Bockmain, G., 7 , 7 9 9 " ~ ~ ~  
Bockman, T. M., 7, 85235 
Bocz, A. K., 8, 229135 
Bodalski, R., 4, 252162 
Bodamer, G. W., 4, 3llM7 
Bodanszky, M., 6,635l', 645", 66511d, 667lId, 668'ld, 

Boddy, I., 1, 770188 
Bode, K.-D., 2, 86716; 6,419,420', 42338, 42438 
Badeker, C., 8, 84355 
Bodem, G. B.. 4. 1239 

8,1161 

6691'd 

Boden,.E. P., 1, 769Iw; 2, 412Ja, 612,1a, 5735354; 
6. 43739 

Boden, R. M., 7, 9791 
Bodenbenner, K., 6, 56Sg20 
Bodendorf, K., 2,785"; 4, 623 
Bodennec, G., 7, 498220 
Bodesheim, F., 2, 108838*39, 108939J4; 8, 830E5 
Bodine, J. J., 6, 430g2, Solm 
Bodkin, C. L., 7, 84229,M 
Bodnarchuk, N. D., 6, 499172 
Bodot, H., 3, 89247 
Bodrikov, I. V.,4, 31W7, 3305; 7, 494202 
Bodurow, C., 4, 379116, 3801'", 384l"; 6,125'", 127l" 

Boeckman, R. K., Jr., 1,12?', 40938, 61963,61, 7315, 
73839, 765IM, 7912%; 2 , l l  178, 18313, 3 7 P ,  
5 9 p ,  814", 8241L9, 82813'; 3, 845, 1545, 1645, 
48260, 25282*85 25782, 602220; 4, 6"23b, 827, 2472-7k, 
7441, l w l ,  1;3169J69c, 191113, 192II3, 24p2, 
260%. 2612%, 3W19; 5, 36293, 36393h, 5148, 
516", 52420*49, 5278*8b*61 53161972 53492 53949, 
946257, 8 2 p ;  7, iW2, 31i36, 40j78c, 
567lO4, 579I3l, 65613, 673"; 8, 54qZ6, 696lZ2, 
854148, 857'" 

Boeckmann, J., 3, 24745, 24845 
Boeckmann, R. K., Jr., 3, 602220 
Boeder, C. W., 4,31 lM9 
Boehm, J. C., 2, 1097100 
Boehm, P., 8, 18Iz3, 26331 
Boeje, L., 6, 46433, 46533 
Boekelheide, V., 3, 124267, 12P7,  126267, 127267, 

87783-85, 92748. 4 507'55*156; 5, 692lo3* 9 ,  6 13437; 
7, 661a, 8013; ' 

Boele, S., 7, 53547 
Boelema, E., 3, 83268a 
Boelens, H., 2, 782172'; 3, 25179, 25479; 4, 1 P ,  2062h; 

Boelhouwer, C., 3, 260145; 5, 11 168*8b, 11 1tlSb 
Boens, N., 5, 637Io9 
Boente, J. M., 4, 505139 
Boer, V. I., 6, 182142 
Boerekamp, J., 6, 98458 
Boering, H. L., 4, 280129, 281Iz9 
Boemgter, J. C. O., 2, 82l1I0 
Boersma, J., 1, 23121-124, 30*53, 21 12, 2122, 2142,27, 2222, 

22S2; 2, 123195J%, 1242w, 12SZw, 28V7; 8, 99llo, 
58946 

Boer-Terpstra, Tj., 2, 1062l" 
Boenvinkle, F. P., 7, 5o0237, 501247,2489249 
BWS, M., 2,910'; 3, 7549, 7860-62, 7960961, 8160961; 

Boes, O., 7, 76271 
Boese, R., 1, 36237; 3,537%, 538%; 5, 1 13441, 1143%; 

8, 1375, 447lZ7, 463'" 
Bbseken, J., 7, 766175, 768175 
Boettcher, R. J., 5,204@ 
Boettger, S. D., 1, 46437 
Boexkes, W., 3, 30787 
Boeyens, J. C. A., 1, 3 P 9  
Bogan, R. T., 8, 90032 
Bogatova, N. G., 8, 699I5O 
Bogavac, M., 4, 307393 

11 12'0,222 112222 
Bogdanov, 4. S., 7, 597423" 
Bogdanovic, B., 1, 1477*78, 25Iz9; 5, 3722b, 119739; 

Bogdanowicz, M. J., 3, 866', 8 P ,  8961, 9161, 12461, 

6, 71487; 8, 5 3 P ,  542229, 946139 

7, 22449 

Bogdan, S., 5, 108210, 109210220321,222 110210,222 

6, 184Is3; 8, 697135, 698136 

178"3*", 179543, 181M3, 7611", 762l", 78532, 
1040106; 4, 989143; 5, 910E5, 919I3O, 922130, 102070, 
102770; 6, 143a8.70, 14785, 104416b, 104816 

Bogdanowicz-Szwed, K., 2, 37tPg2 
Boger, D. L., 2,495&, 496&, 497%, 51tP3, 54272, 

8431w, 105665, 105965, 107e5, 107465; 3, 35659; 
4,8%, 76&, 113&, 125217b, 18379, 2386, 252165, 
433Il9, 74O1I7 7971°5 798'07; 5 6S7, 78270,271, 
26676, 26776,7Qb, 2687i, 402l, 463l, 404l, 4101, 
4131Jb, 417lV6', 4206', 422l, 425', 426', 429', 4301, 
433l, 434', 435l, 436l, 438l, 4401, 444l, 45115921-23, 
45315.60.61, 45415, 45861, &j@94, 461 15.60.61, 4641561, 



Bogert Cumulative Author Index 32 
46815, 46915, 47015.21-23, 47315.155 474155,156,157 
476148, 477155, 48015.14176, 4851;, 48615, 491 1 h - 2 3 ,  

qg222"3"38.239,240."1~2~3~,"5, 497227, 498l31.232.238, 
49915, 50115, 50815, 5101', 51 l", 53177, 572125,126, 
573Iz7, 583187J88J90J91, 5947, 59g7, 6CM7*"; 6, 47165, 
47265, 55gEa, 751'07, 756Iz3, 81487,w; 7, 34'0°, 26OS6, 
34717, 35517, 54323, 54423, 748Il2; 8, 394Iz1, 618lI4, 
657% 

Bogert, M. T., 3, 89879; 5, 75246 
Bagge, H., 4, 1017216, 1041105 
Boggs, N. T., JlI, 4, 517 
Boggs, R. A., 4, 104135c, 17e1, 190107, 7105'; 5, 107p9; 

Bognar, R., 5, 438Ia, 534% 
Bogoslovskii, K. G., 3, 648175J83 
Bogri, T., 6, 941I5l 
Boguslavskaya, L. S., 4,329], 344', 34791*93, 3501, 351' 
Boguth, W., 8, 205159*161, 560405,406 
Bah, H., 7, 765147, 769147 
Bohle, M., 4, 434126 
Bohlen, D. H., 8, 341101, 92719 
Bahler, F., 8, 89618 

Bohlmann, F., 1, 564205, 73321; 3, 27728; 4, 519, 
52147J47f; 5, 40936; 6, 673288, 677313; 7, 9578; 
8, 33gg1, 353153 

7,416 

B O M ~ ~ ,  c., 4,222177 

 oba ann, R., 4,222177 
Bohm, I., 2, 813 
Bohm, M., 7, 169Il2 
Bohme, E., 4, 608325 
B a b e ,  H., 1, 36643,47, 37072, 37172; 2, 365208, 8948, 

898821, 90Oz2-", 96137*39"3, 1007193, 10084, 1O5Oz9; 
3, 154421; 5,41040, 71685; 6, 23135, 23871, 495149, 
508279, 509279, 5 19335, 524355, 525355, 527410, 
532355,471, 564912, 570953; 7, 2()668,70 21070 21268.99 
765Is2 

Bahme, R., 6, 195225 
Bohn, B. A., 4, 279Io4 
Bohn, K. H., 1,34'% 
Bohonek, J., 6, 562884 
Bahrer, G., 3, 587143 
Boicelli, A. C., 4, 42ga1 
Boikess, R. S., 5, 90663 
Boireau, G., 1, 8633,3741, 22372c; 3, 770172 
Bois-Choussy, M., 3, 50P7; 4, 45972,74*75, 46OgSsg7, 

464114,123,4696, 466123, 4677297,46975 47075.97,138 
47495, 475174995, 477114 47896,114 479123,172 48074 

Boisden, M.-T., 8, 663Il9 
Boissier, J. R., 6,268@ 
Boivin, J., 7, 13Il9, 22787 
Boivin, T. L. B., 4, 

Bok, Th. R., 4, 829*29g 
Bokadia, M. M., 4, 508Is8; 8 , 5 4 P  
Bokanov, A. I., 6, 48774, 48974 
Bokel,H.H.,3, 124268, 1 2 P ,  126268, 127268, 13lZa 
Baker, R., 3, 8 w 2  

Boland, W., 3,220"'; 5, 56391, 97315, 975"; 8, 18530, 

Bold, G., 2,30924 
Boldeskul, I. E., 1,8204; 3, 8643, 17p3; 4, 987133 
Boldrini, G. P., 1, 18873, 18973, 19282; 2, 35130, 36I3O, 

5MZ3; 7, 54P2; 8, 3680, 5480, 6680, 55@33, 551336 
Boldt, P., 2,7604'; 4, 72g6I, 73P1, 7 6 P  
Boles, D. L., 5,71048 

381lZ7, 73379, 791"; 6, 22, 
232 

~ o i a n ,  J. L., 2,121189; 4,18586 

79852 

Boleslawski, M., 4, 887ID, 8, 73621, 73935 
Bolesov, I. G., 4, 31Vz6 
Bolesova, I. N., 4, 52141, 52973 
Bolestova, G. I., 4, 15565; 8, 60837, 6105'3, 63cP6J87 
Bolhofer, W. A., 6, 526395; 8, 148lo9 
Bolikal, D., 8, 532133, 863232 
Bolker, H. I., 8, 2l2I3, 21444*45, 22244 
Bollenback, G. N., 6, 3616 
Bollinger, F. W., 4, 103330 
Bollinger, J. M., 1, 48812 
Bollman, H. T., 5, 79035 
Bollyky, L., 3, 154417; 6, 102262 
Bolm, C., 1, 61450, 6 W 0  
Bolourtchian, M., 3, 57790 
Bol'shedvorskaya, R. L., 4, 55Is6 
Bolte, J., 2, 464Io2, 465"'; 8, 18732, 18832 
Bolte, M. L., 2, 35395, 36595 
Bolton, G. L., 2, 6949; 4, 191"'; 5, 24932, 51729, 51gB, 

Bolton, I. J., 5, 83975, 88825 
Bolton, J. L., 8, 9375, 58419, 58Y8 
Bolton, R., 4, 2703, 329', 330Ia, 344l, 3501, 3511, 36&, 

Bolton, R. E., 7, 3498.w; 8, 618115J16 
Boltze, K. H., 6, 26435 
Bolze, R., 6, 970122 
Bombala, M. U., 4, 33113 
Bomhard, A., 6, 1 7 P ,  17981, 18881J82 
Bomke, U., 1, 37072, 37172; 2, 96139 
Bommer, R., 6, 54123 
Bomse, D. S., 3, 587141J42 
Bonacic-Koutechky, V., 5, 72178 
Bonadeo, M.. 5.62S1 

534", 54729g, 573Iz8, 574Iz9, 61g9, 624', 62s) 

36gZb 

Bonadies, F.,'4,'391176; 7, 103140, 24G5, 266110*113, 
267Ii0. 410g5 

Bonadyk,'S.V., 6, 524372 
Bonakdar, A., 3, 44P5; 4, 87879 
Bonati, F., 6, 295249 
Bonavent, G., 2, 43255 
Bonazzi, D., 2, 78752 
Boncompte, F., 8, 58734, 621143 
Boncza-Tomaszewski, Z., 8,34*, 66* 
Bond, A. C., Jr., 8,26l, 7359, 7369 
Bond, F. T., 1, 37797; 2, 588lso; 3, 25179, 25479; 

Bond, G. C., 8, 43l6I, 44518, 568476 
Bondarenko, 0. P., 4, 288IE7 
Bondavalli, F., 6, 77657 
Bonde, S. E., 3, 49485 
Bonds, W. D., Jr., 8, 447lZ6, 457IZ6 
Bonetti, M., 6, 105656 
Bonfand, A., 4, 92638, 92838 
Bonfiglio, J. N., 2, 10222 
Bonfrhr, J. M. G., 5, 70841 
Bong, C.-H., 5, 750 
Bongers, S. L., 6, 83650 
Bongini, A., 2, 925I1I, 92611'; 4, 34478a, 3 7 P ,  377104, 

4,273"; 6, 78178*79; 8, 940103, 941Io3, 946103J41, 
947103 

386944153.153a157, 38p%153a.157, 388161, 3931642 
401226, ~71W,153%157b354~ 5, 102174; 6, 26106, &124; 

7,4931M, 503269 
Bongrand, J. C., 4, 286172, 289172 
Bonhoeffer, K. F., 3,822*, 8312; 8, 8728 
Bonhomme, M., 6, 42886 
Bonilavri, E., 4, 12P208 
Bonin, M., 1, 557Iz7, 55914 
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Bonini, B. F., 5, 440173 
Bonini, C., 7,24CP5, 266Il3, 41P5 
Bonitz, G. H., 1, 36644; 2, WE, 9 0 P ,  91OZ8 
Bonjoch, J., 2, 80956, 81956; 6, 91733; 8, 344Iz2, 621143 
Bonjouklian, R., 2, 66217, 66417; 4, 389167; 5, 32829, 

Bonk, P. J., 2, 98lZ5, 98225; 5, 30791,92 
Bonneau, R., 5, 12513, 12813 
Bijnnemann, H., 5, 3722b, 1 152139J40J41, 1153139J4J47, 

Bonner, W. A., 8, 43369, 8361Jc, 837‘, 964@, 99569 
Bonner, W. H., 6, 54665’ 
Bonnesen, P. V., 1, 30998 
Bonnet, A., 5, 96II5 
Bonnet, G., 2, 6018, 62Iad 
Bonnet, J. J., 1,44 1 173 

Bonnet, M., 8, 142% 
Bonnet, P.-H., 4, 299304 

433l”; 6,807@ 

1154140,149,153 
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Brown, P. B., 5, 12515, 15325 
Brown, P. E., 4, l O l q Z 7  
Brown, P. J., 4, lO2lZ9, 317557 
Brown, P. R., 6, 449Il6 
Brown, P. S., 6, 546652 
Brown, R. A., 1, 46113, 46413; 7,22024 
Brown, R. D., 4, 48413; 8, 49528 
Brown, R. E., 7, 66465 
Brown, R. F. C., 2, 35398, 355lZ5, 356133J34, 838176; 

Brown, R. J., 6, 89Il4, 84386; 7, 37169, 418129anb 
Brown, R. K., 4, 3316; 5, 45578; 8, 21438, 2187'*72*74, 

8, 22e3  

5, 732133.1338.b. 7 30" 82748 , ,  , 

21972, 22189-92, 2229192.94.95, 227118, 229138, 230138, 
61271 

Brown, R. S., 4, 3303, 3453; 6, 57P5O, 71 163 
Brown, R. T., 2,822Il1, 852233; 3, 3807; 4, lo0477, 

Brown, R. W., 7,316" 
Brown, S .  B., 7, 66254*55 
Brown, S. F., 7, 771258 
Brown, S. H., 3, 10474, 10624; 7, 527, W7 
Brown, S. L., 2, 12SZz2; 3, 325I6l 
Brown, S. M., 2, 75718 
Brown, S. P., 2,7579; 5, 467116, 53180, 942233 
Brown, S. S., 3, 326165 
Brown, T. H., 4, 339595a 
Brown, T. L., 1, p3, 41Iw 
Brown, W., 2, 142* 
Brown, W. G., 6, 95942; 8, 263, 273, 363, 23720, 23820, 

Brown, W. L., 4, 36816; 6, 83968, 902133 
Brown, W. V., 7, 76@02 
Brownawell, M. L., 8, 85Olz1 
Brownbridge, P., 1, 879"O; 2, 7365, 7465, 2813', 599", 

621'32*1", 623"8, 6304; 3, 312, 812, 2512; 4, 1S7', 
37152, 3 7 P b ;  6, 
16774, 17774, 493200, 494200 

102177 

24lZ0, 24720, 25lZ0, 25320, 568483, 8722 

6o664.68, 60770, 616132, 617145, 61gf&%1329146, 620152, 

93295; 7, 16374, 16474, 

Browne, A. R., 3, 62743; 4, 1013182; 5,324'l 
Browne, A. T., 4, 48421 
Browne, C. E., 8, 354177 
Browne, E. J., 6, 533501; 7, 26274 
Browne, L. J., 4, 17332; 5,803%, 97P4; 6, 74Q5 
Browne, L. M., 6, 106693; 8, 39714', 88064 
Brownell, R., 7, 23619 
Brownfain, D. S., 7, 3 w 6  
Browning, K. C., 4, 47133 
Brownlee, P. P., 6,277l" 
Brownlee, R. G., 3, 126318 
Brownstein, S., 7, 85665 
Brownstein, S. K., 4, 892l" 
Brown-Wensley, K. A., 1, 74872, 74978, 81678; 

Brubaker, A. N., 2, 76e3  
Brubaker, C. H., Jr., 8, 447Iz6, 457Iz6, 676" 
Brubraker, G. R., 7, 22562 
Bruce, D. W., 1 , 2 5 2  
Bruce, J. M., 3, 81V3; 7, 3454; 8, 33G7 
Bruce, M. I., 5, 106814 
Bruce, M. R., 6, 456158 
Bruch, M., 3, 587141 

4, 9791°1; 5, 11 153, 1 1223*30, 1 1233, 1 1243 
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Bruche, L., 6, 252lS2 
Briick, B., 4, 12421"; 5, 82923 
Bruck, M. A., 1, 36235 
Bruckner, C., 4, 103539, 104639; 6, 456I6l 
Briickner, R., 3, 100258, 1OO8@; 6, 27Il6, 83325, 83425, 

8521NJ37, 8737, 8757, 87P5, 88249, 88353, 88549*53, 

Bruder, W. A., 6, 8485; 7, 229Il9 
Bruderer, H., 8, 52868, 53068 
Bruderlein, F., 2,284" 
Bruderlein, H., 2, 28454 
Briiggemann, K., 2, 356132 
Briiggemann-Rotgans, I. E. M., 8, 556375 

Brugidou, J., 2,902% 
Brugman, A., 4, 52IM 

Bruhn, J., 5, 812I3l, 89443 
Bruhn, M. M. S., 8, 5M2@, 756lS9, 758Is9 
Bruice, T. C., 2, 27913, 90241; 7, 763"vg1, 76991; 8, 9369, 

Bruix, M., 4, 42526 
Brumby, T., 2, 3518', 36481, 37126392649265, 379'; 

Brumfield, M. A., 7, 876Ia 
Brummel, R. N., 4, 3M514 
Brun, L., 1, 30275 
Brun, P., 3, 38013; 5, 641133 
Bruncks, N., 1, 25312 
Brundle, C. R., 7, 85243 
Brune, H.-A., 5,680", 68324c 
Brunelet, T., 7, 280173, 281173, 283173J84, 285173 * ,  8404 

Brunelle, D. J., 1, 40835, 43035; 2, 121lE8; 3, 841, 941, 
4, 178", 189105, 192Il9, 

88659, 8887, 88968.71.72, 89049S3.68.72.73 

Bruggink, A., 2, 855237 

Bruhn, F.-R., 6, 478104 

9469 

5, 17123.124, 468127 53181.8Id 

844,63, 8454.63 

1541, 2V1, 25070, 

6,438@, 66@02; 7, 67873; 8, 88168 
Bruner, L. B., 8,385& 
Brunet, J.-C., 4, 51q0, 52OZ0 
Brunet, J. J., 4, 45219; 8, 16Io3, 1401°, 1411°, 1421°, 

90979, 91079 
Brunet, M., 8 ,289  
Brunetti, P., 2, 46380, 4 a 8 0  
Brungs, P., 2, 105139, 107539 
Bruni, E., 4, 408259c 
Brunings, K. J., 8, 566450 
Bruniquel, F., 8, 343112 
Brunk, H. J., 6, 561881-882 
Brunke, E.-J., 3, 34318, 35351, 35451, 373130 
Brunner, E., 1, 7063, 14lZ2; 2, l2OI7'; 4, 22!$38; 

6, 5Olzo3, 53lZo3 
Brunner, G. L., 3, 3807 
Brunner, H., 1, 310107; 4, 230a5, 983lI9; 5, 106259, 

108674; 7, 4Ol6la; 8, 8416, 9lS7, 152170, 174121-125, 
178lZ5, 179lZ5, 459228333, 4612@ 

Brunner, R. K., 4, 350119; 5, 841g4 
Bruno, F., 3, 636@ 
Bruno, G., 4, 45220 
Bruno, J. W., 7, 881Is7 
Bruno, M., 2, 657162 
Brunold, A., 3, 64V7 
Brunovlenskaya, I. I., 8 ,3  1867 
Bruns, L., 5,66" 
Bruns, W., 6, 677323 
Brunskill, J. S. A., 2, 361177 

19711gb, 24587, 256206, 37264a, 43916', 443162,444196; 

41814J5, 48357, 48557, 533138, 558391*392*393, 80276, 

Brunsvold, W. R., 4, 104135a, 19l1I4; 5, 10763683739*42, 
10825536, 108336 

~riintrup, G., 2,205101,101b, 211113,5978; 4,11115k 
Bruson, H. A., 2, 95611; 4, 37, q7J4, 614', 317', 5g7'; 

Bruss, D. R., 3, 57lS8 
B~ssani,  G., 4, 379115, 380115g, 39l1I5g; 7, 52348 
Brussee, J., 1, 54652 
Brutcher, F. V., 7, 43814, 44414 
Brutcher, F. V., Jr., 3, 89251 
Brutts, D., 3, 19733 
Bruza, K. J., 3, 25282.85, 25782; 4, 19l1I3, 192Il3 
B ~ z i k ,  K. S., 6, WZ7, 60640 
Bryan, C. A., 5, 32314; 7, 764131 
Bryan, D. B., 3, 27315, 27415; 7, 21911 
Bryan, H., 4, 31g3 
Bryan, H. G., 7, 54312, 55112 
Bryan, R. F., 3, 67057J7a, 81682 
Bryant, D. R., 4,924"; 8, 859216 
Bryant, J. A., 3, 503149, 512149; 4,427@ 
Bryant, K. E., 5, 83977 
Bryant, T., 5, 90999, 9 5 P  
Bryce, M. R., 4,509? 5, 379112, 383Il2, 384Il2 42285 
Bryce-Smith, D., 3,419, 80718; 5, 71lS1, 637104,'6451, 

Bryker, W. J., 7,74044 
Bryndza, H. E., 8, 67116 
Bryson, I., 3, 404136, 405139 
Bryson, T. A., 1, 36aU, 74980; 2, 38P2,  W8, 9Olz8, 

91p8; 3, 241', 86@, 88@, 89@, 36493, 38013; 
4, 1 16185d; 5, Sol4', 1 12337; 6, 501205, 98e0; 7, 
77lZ7l; 8, 21448 

6, 27lU 

6462s4~9~~0, 64714e.fsll.12 6481C.11,l2.20 6491' 6511 
9 ,  

654", 67 1 la 

Bryusova, L. Y., 5, 85OlM 
Brzezinski, J. Z., 1, 47490.929g3 
Bsata, M., 1, V5 
Bub, O., 4, 1407b 
Buback, M., 5, 45872,73, 45972 
Bube, T., 2, 39137, 40137c 
Bubnov, N. N., 7, 8841@:186 
Bubnov, Yu. N.,4, 14529b, 885113-115 886ll5. 9 9  5 338 , 

3, 79790 

349.10; 7,5947,5957320,59744,598;, 5997,6017, 
6O3ll7; 8, lO2lZ9, 70514, 70714, 72514, 72614, 727l%, 
72814 

Buc, S. R., 4, 31928g2g; 6, 2617, 26Fj7; 7, 766173 
Bucciarelli, M., 1, 837lS5, 838'@; 7,747%, 778402; 

Buch, A., 5,5958 
BUch, H. M., 5,287", 288", 289", 290", 291", 294", 

296". 297"$', 30834, 641'", 90118, 90518, 94718, 
94818, 1189, 1 19231, 119731, 1204Ia 

Buch, M., 5, 29967 
Buchan, G. M., 7, 15839 
Buchanan, A. C., 3, 328L77 
Buchanan, C. M., 1, 6655,56; 2, 536u,M 
Buchanan, D., 1, 1747 

8, 18737 

Buchanan, G. L., 2, 89714; 4, 308'; 5, 79450; 6, 105038 
Buchanan, J. G., 3,733l; 6, 61489; 8, 3091°, 3111°, 

312". 3131° 
Buchanh, J. L., 5, 51625 
Buchanan, R. A., 3, 96O1I6; 5, 82916, 89448; 6, 898Im 
Buchart, O., 4, 1O89l3l 
Buchbauer, G., 3, 3807 
Bucheck, D. J., 5, 12723 
Bucheister, A., 5, 2736, 2776, 2796 
BUchel, K. H., 5, 45789; 8, 229135 
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Biichel, T., 6, 539579 
Bucher, J. E., 4, 47133 
Bucher, W., 7, 851° 
Buchert, M., 4, 98l1I1; 5, 108676 
Buchholz, B., 6, 94145, 95IM; 7, 4709, 4 8 7  
Buchholz, M., 6, 667243 
Buchholz, R. F., 3, 761142 
Buchi, G., 2, 157lZ0, 4778,9; 3, 35d7, 499I2l, 87153, 

8821°2, 883Io2, 953Io1; 4, 2475, 2575avb, 3O9lv9Ia 
1 15Is3, 24262, 25362, 26162; 5, 20138, 1233, 12b33, 
1512, 16371, 6467, 741'", 7903' 82918, 83030,37, 
83240, 847135, 857231, 85937b, 
875", 879%; 6, 1035137, lO6O7I; 7, 16048, 
16373; 8, 52637, 53137, 544275 

Buchkremer, J., 5, 59627, 59727 
Buchkremer, K., 5, 15114, 15414*32, 158&, 16014A6; 

Buchman, O., 3, lO2lI4; 8, 535163, 90029 
Buchmeier, W., 1, P5 
Buchner, E., 7, 70943, 71V3 
Buchner, W., 8, 83e6 
Buchs, P., 1, 85758 
Buchschacher, P., 2, 167I6I; 4 725 
Buchwald, S. L., 1,743", 74867, 74867*72, 74978,8i 

6, 83433, 85333, 

6, 558853 

81678; 4, 4U30, 979"'; 5, 851169, 11153, 1122;, 
1 1233p2, 1 1243*48, 1 17539940, 1 17839,40; 8, 6754', 
67756, 67856, 6794'.56, 68056, 68156, 68395, 6844', 
68556, 68656395, 68856, 69256, 69456 

Buck, H. M., 1, 661165*166, 663165*'66, 672lS, 70O1a, 

Buck, J. S., 1, 5424, 5434, 5474; 2, 143;6; 8, 9562 
Buck, P., 4, 8678d 
Buckle, J., 1, 30586 
Buckler, S. A., 8, 36637 
Buckles, R. E., 6,95944; 7, 7208 
Buckleton, J. R., 4, 1018218 
Buckley, D. A., 6, 277Iz4 
Buckley, D. G., 2,81 168 
Buckley, G. D., 4, 8576-77a; 7, 83374 
Buckley, J. F., 5, 9482 
Buckley, J. S., Jr., 3, 80720 
Buckley, M. I., 2, 156Il5 
Buckley, T. F., 1, 41358; 7,219", 22899 
Buckley, T. F., II1,2, 74165 
Buckner, C., 3, 693148, 694148 
Buckus, P., 3, 328178 
Buckwalter, B., 2, 6635; 3, 19630; 4, 103326, 1035*&, 

Buco, S. N., 3, 88923 
Bucourt, R., 3, 2113' 
Budanova, L. I., 6, 554755 
Budashevskaya, T. Y., 4, 885Il4 
Budd, D. E., 8, 44530 
Buddhasukh, D., 6, 104733 
Buddrus, J., 2, 59813; 4, 1020229,230; 7, 2352 
Budesiinsky, M., 7, 73Io2 
Buding, B. H., 1, 75299 
Budylin, V. A., 8, 61276, 623147, 624147 
Budzelaar, P. H. M., 1, 30153, 21427; 2, 123i96, 124204, 

Budziarek, R., 6, 685357 
Budzikiewicz, H., 2, 355126; 3, 81258*59. , ,  6 44lS4; 

7, 22236; 8, 346Iz5 
Bueckmann, A. F., 8, 204154 
Buehl, H., 3, 909Is5 
Buehler, C. A., 2,737", 76686; 6, 7954 

7041%; 3, 367101,IOZ; 8, 9481, 9582-84 9693 

103644, 10462", 10512&, 1058149; 5, 942231 

12SZw, 28v7; 8,58946 

Buehler, N. E., 5, 20440 
Buell, B. G., 4, 3192,92e 
Buell, G. R., 1, 61959; 4, 120197 
Buemi, G., 3, 38657 
Buendia, J., 8, 227lI7 
Buess, C. M., 7, 5169 
Buevich, V. A., 6, 556825+826 
Buffet, H., 1, 835136 
Bugden, G., 1,495&, 49648, 49748 
Bugel, J.-P., 8, 543246 
Bugge, G., 6, 43Sa 
Buggle, K., 7, 470i2 
Bugrova, L. V., 3, 3201" 
Buhler, R., 5, 40419, 40519 
Buhlmayer, P., 2, 18636; 6, 88865 
Buhr, G., 3, 88712; 7, 15733,33a 
Buhro, W. E., 4, 103317, 103537*41, 103717.37 
Buijle, R., 6, 96698 
Buisson, D., 8, 1U2', 18728, 18853, 196IL4 
Buist, G. J., 7, 70q2, 71V2 
Bujnicki, B., 6, 14998J01 
Bujoli, B., 8, 13547, 13647 
Bukhari, A., 5, 2414 
Bukhmutskaya, S. S., 5, 7529, 7679 
Buki, K. G., 7, 7093 
Bukovits, G. J., 8, 346125 
Bukownik, R. R., 8, 2M70 
Bula, 0. A., 2, 3034 
Bulbulian, R. V., 2, 745102*1M 
Bulecheva, E. V., 4, 1051127 
Bulenkova, L. F., 8, 60624, 60724 
Bulgarevich, S. B., 6, 22613 
Bulina, V. M., 8, 756143 
Bulka, E., 8, 413Iz9 
Bull, D., 3, 53075, 53lS7, 53475, 53887 
Bull, J. R., 3, 74153; 6, 902Iz5 
Bullee, R. J., 4, 905209 
Bullen, N. P., 7, 33326, 606155 
Bullnheimer, M., 2, 943169 
Bullock, W. H., 3, 25389, 26289; 5, 25243,44, 25743 
Bullpitt, M. L., 8, 856162 
Bulls, A. R., 8,671 18, 696Iz6 
Bulman Page, P. C., 5, 432I3O, 433I3Ob; 7, 35234, 418129c; 

8, 70839 
Bu'Lock, J. D., 3, 66434 
Bulot, J. J., 4, 45977, 47377, 47477 
Buloup, A., 3, 102638 
Bulovyatova, A. B., 6, 56OSa 
Bulusheva, E. V., 5, 6555 
Bulychev, A. G., 4, 218147J48 
Bulychev, Yu. N., 6, 533476, 554745 
Bumagin, I. G., 4, 6 1 p 1  
Bumagin, N. A,, 1, 437157, 438159; 3, 219'", 503'52, 

Bumagina, I. G., 3, 503L52, 52948 
Bumgardner, C. L., 3, 88139 89'39, 91139, 91825; 

Bunce, N. J., 7,7", 15I5O 
Bunce, R. A., 2, 61lLo1; 4, 1753, 2472*7h, 16186b 

Buncel, E., 1, 595"; 2, 81 I .  82;Ja, 96', 10016, loll6, 
ll1l6, 1343, 1822, 19V7, 2403, 4559, 51039; 3, 147399, 
8391°; 4, 8468d, 100120, 42643, 44443; 7, 6411 

Bunch, J. E., 4, 52IM 
Bund, J., 1, 773203,203b 
Bunda, J., 7, 72323, 72428 

52948, 53073, 53lS8, 53473, 53788; 4, 594L41J", 610M 

4, 52IM; 6, 101420, 101615; 8, 3676, 6676, 82q3 

Bunce, R. J., 4, 306374,378379380 3Og420,421 
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Bundel, Yu. G., 6, 5 5 P 7  
Bundle, D. R., 6, 2392, 4143, 533500, 55ew, 651135, 

652142 
Bundy, G. L., 1,739%; 3, 1 153; 4, 1 l P b ,  258251, 

989142; 7, 1525, 174135 
Bundy, J. M., 4 , 3 4 P  
Bunel, E., 8, 67325, 69625 
Bunes, L. A., 3, 35970 
Bunge, K., 4, 108291, 1 1032w 
Bunke, H., 6, 5Olzo3, 53lZo3 
Bunnell, C. A., 8, 940105J10, 94714 
Bunnelle, W. H., 1, 24871, 73S7, 736”; 2, 553131, 

Bunnenberg, E., 6, 494IM 
Bunnett, J. F., 3, 512201; 4,423l, 429, 42636, 4524,21, 

584lzo; 4, S7; 5, 55238, 56068, 1 12339 

4532326.3233, 45438, 45543, 45@.1,26.46,48 
45733.38.46S6-61, 4583258,6667 45g4,69,70,76.88-92 6089-94 
6138, 462107, 463435658+566?7, 
~58.69,70,76.88,W,112.113,121 46570,112.121 6676,124 

47321.23,48.89,121,147 47423,58,90,92,147 47561.91.149 47794 
467Il2, 46838, 46PJ”, 471 l”, 47246*;6*60*124, ’ 

47876, 47970, 484”. 487“. 4W3. k8962. 4906;sM. 
’ 

4938l, 499&, 50O1Oi, 765228; 5, 3bL4O; 6, 2408’, ’ 
950’: 7.437l 

Buntain; G. A., 6, 1 1685; 8, 2835, 6635 
Bunting, J. W., 8, 9375, 58419, 58V8 
Bunting, S., 5, 1517, 1807 
Bunton, C. A., 3, 72311, 724I5J6, 72S1, 72611, 761143. 

Bunya, M., 6, 60537; 7, 24578 
Bunyan, P. J., 3. 63988 

4, 42639; 7,449’, 703’, 7092.42, 71@”, 7122, 85{l9 

Bu&o, G., 1,.22378, 22478; 4, 55155J57, 57157kJ, 93049 
Bur. D.. 8. 18960 
Burbaum,’B. W., 2, 555139; 5, 52760, 10217‘ 
Burch, M. T., 5, 83977 
Burch, R. R., 8,431%, 45qZ6 
Burchardt, B., 5, 9291a, 9301@ 
Burchill, M. T., 4, 811175, 812175 
Burchuk, I., 5,552” 
Burckhalter, J. H., 2, 95613, 95813,22-24 
Burckhardt, C. A., 3, 56633 
Burden, E. J., 6, 48742, 48P2, 54342, 55042, 55442 
Burden, J. E., Jr., 7, 37271 
Burdi, D. F., 5, 53495 
Burdisso, M., 5, 78281, 257@ 
Burdon, J., 3,522”; 8, 9Ol4O, 90453 
Burdsall, D. C., 2, 363201 
Burfield, D. R., 6, 891°7 
Burford, C., 1, 62273, 73731, 82879; 2, 42639; 3, 1 9 P  
Burford, S. C., 1, 132’06; 4,896I@ 
Burg, A. B., 8 , l  
Burg, D. A., 4, 121205f 
Burgar, U., 3, 57264 
Burge, G. L., 3, 762147 
Burge, R. E., 6, 968110 
Burge, R. E., Jr., 8, 950173 
Burger, A,, 8, 376159 
Burger, B. J., 8,672”, 673u, 69625J26 
Burger, D. H., 1, 42OS5 
Burger, G., 4 , 5 W  
Burger, H., 1, 14V7 
Burger, J. J., 3, 87572, 881*, 882100J01 
Burger, K., 4, 108176,83; 7 , 4 7 P  
Burger, M., 5, 71260 
Burger, T. F., 1, 17S6 

Burger, U., 4, 1002”; 5, 56070, 63587, 9131°8; 8, 109l0, 
1 lo’’, 1 121°, 1161°, 120’O 

Burger, W., 3, 593178 
Biirger, W., 2, 9W6, 9W5, 96235 
Burgers, P. M. J., 6, 6023, 6581a7 
Burgess, E., 4, 1097l@ 
Burgess, E. M.,3, 909lS; 6, 96v7, loll3 
Burgess, G., 4, 293238; 6,266” 
Burgess, H., 7, 776360 
Burgess, J., 4, 71v0 
Burgess, K., 4, 103543; 5, 926157J58 
Burghard, H., 2, 109489, 109589; 3, 584I3l 
Burgi, H. B., 1, 498, 29759, 30759, 621@; 5, 468Iz7; 

Burgos, C. da G., 4, 1651 
Burgos, C. E., 7, 39316, 39816 
Burgot, J. L., 8, 660108 
Burgoyne, W., 3, 753lm; 8, 80393, 80493, 82669, 87645, 

Burgstahler, A. W., 3, 3412, 3602; 4, 313463; 5, 70627, 

Burinsky, D. J., 2, 80749 
Burk, M. J., 7, 630 
Burk, P., 8, 947143 
Burk, R. M., 1, 36133, 59223, 889142, 890142; 2, 941165, 

Burke, D. C., 8, 52634 
Burke, L. A., 5, 72171, 741153 
Burke, L. D., 5, 20136, 7O1I6, 20339, 20439kJ, 20!Pg, 

21@9,56, 5149, 5279 
Burke, P. L., 8, 70726, 71799,100 
Burke, S., 8, 112”, 12d4 
Burke, S. D., 1, 126877899J, 41872, 
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189106, 25577, 
26077; 5, 13358, 63689, 71259, 854178, 856178 
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28Q3, 28923, 3 11% 
Crundwell, E., 5, 1234 
Cruse, W. B., 1, 774206,211 776206 
Crute, T. D., 1, 767lU, 76b7 ;  3, 226Iw; 7,418127 
Cmz, A., 8, 88169 
~ r u z , ~ . ,  7, 66255 
Cmz, S. G., 1, 74354, 74654, 748%; 5, 1 1 U2, 1 1 162, 

1 1222b, 1 1232b, 1 1242b 
Cruz, W. O., 7, 586162, 84456 
Cruz-Sanchez, J. S., 1,51 127, 564I" 
Csacsko, B., 5, 99147, 99247 
Csapilla, J., 4, 282142 
Csendes, I. G., 7, 230I3l 
Csicsery, S. M., 3, 30575b 
Csizmadia, I. G., 1, 5068, 51242*43, 528'16; 3, 89141b; 4, 

Csontos, G., 8, 44529, 44680, 45329 
Csuk, R., 1, 2126, 2136, 27162*"b; 2,2802'; 3, 57p5, 

58255, 58355, 63e7, 6315'; 6, 97822 
Csuros, Z., 8, 14017 
Cuadrado, P., 2, 583lI4. 4, 895165, 900165 
Cuadriello, D., 6, 217Ii4 
Cuberes, M. R., 1, 47714' 
Cubero, I. I., 7, 29623 
Cubero, J. J., 2, 385328 
Cudd, M. A., 4, 306387,388; 8, 
Cdllar, L., 8, 54156, 66156 
Cuer, A,, 6, 43622 
Cueto, O., 7, 185175 
Cuevas, J. C., 4, 797'04 
Cuffe, J., 4, 10321°, 10631° 
Cuiban, F., 6,642@ 
Cuiz-Shchez, J. S., 8, 83716 
Culbertson, T. P., 3,846@ 
Cullen, E., 8, 36426, 36SZ6 
Cullen, E. R., 6, 98147 
Cullen, W. R., 4, 103962; 8, 783lO7 
Cullin, D., 3, 19733 

85616" 

324'8bJ9, 71583, 806'08, 1003a 

3305; 6, 1334 
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Cullis, C. F., 7, 7597*8 
Cullison, D. A., 5, 768125, 779125 
Culshaw, D., 4, 3811m, 382Iz6, 383IZ6 
Culshaw, S., 4, 298293, 3Wg3 
Cumbo, C. C., 8, 93779 
Cumins, C. H., 7, 186Ia1 
Cummerson, D. A., 7, 1944, 37478, 67441 
Cummings, T. F., 2, 9548 
Cummings, W. J., 7, W2 
Cummins, C. C., 7,S8 
Cummins, R. W., 7, 76394 
Cundasawmy, N. E., 5,58 1 176 

Cun-Heng, H., 4, 213115, 6954 
Cunico, R. F., 3,254'O'; 4, 357151, 48747; 6, 10730, 

1Ofl3O; 8, 77V1, 77679 
Cunio, R. F., 5, 7621°1 
Cunkle, G. T., 1, 480153Js 
Cunneen, J. I., 7, 76273 
Cunningham, A. F., Jr., 1, 40424, 568241*242* I ,  4 532*5, 

Cunningham, D., 1, 30587 
Cunningham, M. P., 5, 9485 
Cunningham, R., 4, 519 
Cunningham, R. H., 3, 76Ol4O 
Cunningham, W. C., 8, 95711 
Cunnington, A. V., 4, 47133 
Cupas, C., 5, 79445, 98433 
Cupas, C. A., 3, 334220 
Cupery, M. E., 5, 6321 
Cuppen, Th. J. H. M., 5, 7231°ab, 724110, 725115 
Cupps, T. L., 1, 40628; 2, 55S4O 
Curci, R., 1, 834126; 7, 13125, 1671g6, 37477a, 76388, 

C h ,  J., 2, 27915, 29276 
Curi, C. A., 3, 82847, 85474 
Curini, M., 1, 656151, 658151, 846laC, 84718; 2, 823112; 3, 

Curphey, M., 8, 33684, 33984 
Curphey, T. J., 2, 3, 30174J77, 572&* , ,  6 71481. 9 ,  8 

31222, 32lZ2 
Curragh, E. F., 7, 22133 
Curran, A. C. W., 2, 89714; 8, 33685 
Curran, D. P., 1, 24867, 27p1; 2 ,90P ;  3, 55281, 219'14, 

221129*130, 499140, 501 140, 5O2l4O, 603229, 64P01, 
67264, 82423; 4, 7165, 71919, 72219, 723@, 73378, 
739,738%, 7415, 7435, 744133, 7475*40, 7515J61, 
7525, 754177J78J79, 75517', 776*, 7W4, 79134, 

107V6, 107!h67, 1086110: 1087;'O, lldllg2. 5 ' 
24725, 249", 25040, 25S3, 26025+57*70, 26167: 2k267, 
26370, 84189J00, 854178, 856178311, 
87289bJ78311 888", 101253; 6, 860177; 7, 137120, 
64840, 67665: 769212; 8, 392lO6, 64758, 80285, 82356, 
84680*87, 84p7, 856173 

53685; 5,44%; 7, 23V8; 8, 84356 

76688,182, 777376 

85792, 90816; 4, 104077; 8, 88p3 

799117, 80234,126,129, 803130.136 808159 81834 
82O213218.223 824236,237,238 82934 83034 107645 

c~rran,  T. T., 2,121189; 4,18586; 5,474156,157 
Curran, W. V., 7, 3080 
Current, S., 4, 377'04, 3901Mh; 5, 6438; 6, 1031114 
Cume, J. K., 3, 102012, 102429; 5, 113859 
Currie, R. B., 1, 425Io3 
Curry, D. C., 8, 47837 

Curry, M. J., 5, 67920 

Curtin, D. Y., 3, 755110; 5, 8764; 6, 1033128 
Curtis, A. J., 8, 54223' 
Curtis, G. G., 3, 901'12 
Curtis, N. J., 1, 699247; 3, lo?%, 1Wz6; 4, 37255; 6, 

Curtis, R. F., 3, 55314, 690l" 
Curtis, R. J., 4, 390174J741c 
Curtis, V. A., 3, 71433; 7, 229IQ8; 8, 8277' 
Curtius, T., 3, 8w2; 6, 245116, 968lO9 
Curulli, A,, 2,965@ 
Cusack, N. J., 8 ,3  1220, 4727 
Cusak, P. A., 6, 662216 
Cuscurida, M., 8, 96673 
Cushley, R. J., 6, 42562 

curry, T. H., 5,1075 

4705', 570gM; 8, 84197*g7d, 84997d*107 

Cushmh, M., 3,953"'; 6, 83433, 85333, 875%, 879%; 8, 
3697, 4297, 6697 

Cusic, M. E., Jr., 2, 45659, 45759, 45859 
Cusmano, G., 8, 663117 
Cussans, N. J., 6, 47484*85; 7, 13297 
Cutler, A., 5, 27245, 2734, 2754J0, 2771°, 281m 
Cutler, A. B., 8, 9150 
Cutler, F. A., 6, 685358 
Cutler, H. G., 8, 6211" 
Cutler, R. A., 2, 741M 
Cutrone, L., 5, 42lEo; 8, 47628 
Cutrufello, P. F., 4, 348Io7 
Cutter, H. B., 3, 56518; 8, 5311% 
Cutting, I., 4, 37107J07b 
Cutting, 3. D., 1, 5642M 
Cuvigny, T., 2, 7683b, 50725; 3, 31'@, 4 P 3 ,  123%7, 

174536, 176536, 178536, 448g5; 4, 84688, 8968"; 6, 
72Ol3l; 8, 11333, 24991, 84Fk**, 84442c, 8474k 

Cuza, O., 8, 12489 
Cvejanovich, G. J., 3.889% 
Cvengrosova, Z., 7, 
Cvetanovic, R. J., 7, 526 
Cvetkovic, M., 7, 83lM 
Cvetovich, R. J., 5, 426'04 
Cvbulski. J.. 6. 74583 . ,  
c b e l l l l a n - c ~ g ,  J., 3, 82418; 6,966%; 7, 748II3; 8, 

249'l. 29352. 30252. 50785 r - - -  

cyr, D. R., 3 , 2 2 P  
Cy ,  T. D., 8, 5401g8 
Czarkie, D., 3, 38013, 40714; 8, 44672 
Czamik, A. W., 5, 4932'2, 552I5s3*; 7, 778408 
Czarnocki, Z., 6, 73tP7, 73957; 7, 71267 
Czamy, M., 4, 52459 
Czamy, M. R., 7, 3lS6, 228lo0, 229lI5 
Czamy, R. J., 3, 36563; 7, 71lS9; 8,932" 
Czech, A., 7, 3469, 36543 
Czegeny, I., 8, 226113 
Czemecki, S., 4, 297271; 7, 272142J43, 276143J48* 9 ,  8 75373 
Czeskis, B. A., 4, 87452 
Czochralska, B., 8, 974132 
Czombos, J., 8,41V, 4205, 4235, 43Q9, 43775, 4395, 

Czuba, L. J., 2, 184", 59923 
Czuba, W., 7, 67556 
Czugler, M., 6, 499177 

4415,4425 



D 
Daalman,L.,5, 1043", 104624, 104p,  1051"*36b 
Dabard, R., 2,758'? 4, 52143; 8,322"', 44538, 451I8O 
Dabbagh, G., 1, 428Iz1, 429Iz1 432137, 456137, 4 5 7 5  3, 

20912, 21024, 2llZ7, 21343, i1SZn; 4, 8987, 90E7*, 
107143c, 14113, 17758, 18v8', 229230, 255190J91; 6, 
940; 8, 9401" 

Dallacker, F., 2, 13933, 78226 
Dallaire, C., 3, 38010; 5, 53286 
Dall'Asta, G., 5, 1 14286 
Dallatomasina, F., 5, 3619 
Dall' OCCO, T., 1, 47168 

Dabby, R. E., 8, 97l1I0 
Dabkowski, W., 6, 6026 
Daboun, H. A., 2, 40337 
Dabrowiak, J. C., 5, 736145, 737145 
Dabrowski, Z., 6, 74583 
Daccord, G., 5, 178135 
Da Costa, R., 7, l2z3O, lM30 
Dadson, W. M., 3,712%; 5, 64712, 
DaesslC, C., 3, 3 5 P  
Dagani, D., 4, 1O0Ol8 
Daggett, J. U., 5, 24932; 6, 106387 
Dagleish, D. T., 3, 66326, 66SZ6 
Dagli, D. J., 2, 41q3; 6, 43972 
Daglish, A. F., 8,52881, 52g8' 
Dagnino, L., 8, 9268 

Dahan, N., 8, 211@ 
Dahl, H., 6, 193'15 
Dahl, K., 7,23 1 148 

Dahl, R., 4, 2 W 5  
Dahler, P., 3, 62338; 4, 67016 
Dahlhoff, W. V., 6, 662'13; 8, 724176 
Dahlig, W., 8, 756l* 
Dahma, A. S., 2, 466Il8, 469Il8 
Dahmen, A., 4, 1090143; 5, 71476, 743I'j3 
Dahmen, F. J. M., 6, 558850 
Dahmer, J., 2, 45632 
Dahn, H., 2,413"; 3, 8223J2, 8313J2, 835Izb; 8, 95715 
Dai, G.-Y., 2, 655147, 90758, 90858 
Dai, L., 8, 87955, 88e5 
Dai, W.-M., 2, 61p5, 61195, 105982,83 
Daignault, R. A., 8, 21437, 21870, 21970, 228I3O0, 230139, 

Daigneault, S., 4,3704' 
Dai-Ho, G., 2, 103593, l o 4 O 1 O 5  
Daikaku, H., 6, 528411*412 
Dailey, 0. D., Jr., 3, 135368, 136368, 137368 
Dailey, W. P., 5, 41973, 802" 
Daines, R. A., 1, 772Iw; 4, 377105b, 3811°5* 9 . 5  6 839 

Dainter, R. S., 4, 42653; 6, 557834 
Dainton, F. S., 7, 14137 
Daire, E., 7, 1 lE7 
Daitch, C. E., 1 , 2 4 P  
Dajani, E. Z., 8, 756159, 758159 
Daki, H. D., 3,88924 
Dalacker, V., 5, 948'@ 
d'Alarcao, M., 3, 21793; 5,780204, 1151131 
Dal Bello, G., 1, 48919, 498I9J0 
Dale, J., 2, 80869; 5, 1148122; 8,369" 
Dale, J. A., 7, 408, 438*47 
Dale, W. J., 2, 66213, 66413 
Dalessandro, J., 8, 80393, 80493, 82669 
Daley, R. F., 3,579%, 64O1Io; 4, 14010 
Daley, S. K., 8, 404'O 
Daljeet, A,, 3, 503149, 512149 

 aha am, R., 4,1020237 

24677 

I 

7,396= 

Dalmases, P., 5, 232IM 
DalMonte, D., 8, 664lZ1 
D'Aloisio, R., 7, 381lW 
Daloze, D., 1, 
Dalpozzo, R., 1, 569'62; 4, 8678c9c, 424", 428"9n*79, 

5, 45686; 6, 91427 

42980*82; 6, 11583; 7, 33116 
Dalsin, P. D., 6, 556820 
Dalton, D. R., 4, 27240; 5, 40414; 6,736" 
Dalton, J. C., 5, 16578,82, 16691, 17678 
Dalton, J. R., 5, 13357 
Dalton, L. K., 4,51 
Daltrozzo, E., 4, 42987 
Daluge, S., 8, 8730 
Daly, B., 8, 404'O 
Daly, J., 3, 167485, 16848s 
Daly, J. J., 1, 17414, 17914; 2, 38S3"; 6, 531451 
Daly, J. W., 2, 87632; 7,6" 
Daly, P. J., 7, 490177 
Damani, L. A., 7, 67SS5, 7363 
Damas, C. E., 5, 107'" 
Damasevitz, G. A., 2, 589155; 8, 73828, 75SZ8 
D'Amato, C., 7, 15l5' 
Dibnbkes, G., 6, 681335 
D'Ambrosio, M., 7, 579137 
Damen, H., 4, 87450 
Damerius, A,, 4, 108496 
Damiani, D., 3, 7348 
D'Amico. A.. 3. 4S50 
Damin, B:, 7,'498225, 5375637 
Damm, L., 6, 70850, 8317 
Dammann, R., 4, 1007121 
Dammel, R., 6, 245lZ6 
Damodaran, K. M., 8, 49424 
Damodaran, N. P., 3, 4O2Iz7; 5, 80283, 810E3 
Damon, D. B., 5,841" 
Damon, R. E., 2, 80545; 3, 3809, 67S7'; 4, 1034, 

D'Amore, M: B., 5, ;9763 
Damour, D., 2, 57993 
Dampawan, P., 6, 10517, 10720321; 7, 2187; 8,9251° 
Damrauer, R., 6, 531428 
Dams, R., 3, 58312', 584I3O, 587148; 6, 98SW 
Dan, P., 8,97% 
Dana, G., 3,572@, 57892, 6109', 72836; 8, 13538, 532130 
Danaher, E. B., 1, 26238 
Danan, A., 2, 354Il8, 355118 
Dance, I. G., 7, 7599 
D'Andrea, S., 3, 103787; 4, 56lZ9; 5, 108e3, 108453, 

Dane, E.. 6.644%: 7. 9241*41s. 9441 

113171*'7'e 249IZ5 258IU. I ,  7 51920 

110717I,l72, 11081713172; 6, 760144 

Danen, W. C., 4, 45i3, 453271 47lZ7, 72653; 7, 4014, 
736'. 745'. 882173 

Dang, H. P., 3, 44V3, 48S30, 49130, 52744 
Dang, Q., 5,460%, 492245, 583I9O 

D'Angeli, F., 6, 671°, 575% 

Dang,T.-P., 8, 173118, 180137, 459231, W3I, 462'&, 
535166 
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d'hgelo, J., 1, 55387; 2, loll7, 10517, 10617, 10817, 

1822, 185", 22716', 3047, 70911; 3, 13, 19742, 19844; 4, 725, 37lO6a, 221161,162,163,164,165, 231276, 23938 
24O38, 25438, 25938; 5, 32727, 34160, 55753, 67i5, 
732134; 6, 73851; 7,96"; 8, 18853, 925' 

Dangles, O., 6, 64158 
Dangyan, M. T., 4, 315505,5",5M 
Danheiser, R. C., 7,598% 
Danheiser, R. L., 1, 27266, 27366d, wZo, 428lZ0, 59529, 59629930, 60130,31, 60231*32, 60332, 60433, 605%, 

77Ol9l, 88713', 88813$ 2, 85l3-I7, 15611', 18738, 

57253969, 57353*69, 57S3, 58353, 59653, 602@, 60T9, 
61053*69, 74463; 4, 1S71b, 15876, 37370, 1008133, 
1023256258; 5, 2771"17, 27814J5, 279l5J6, 683", 68971,73,78,78a,b 69082, 732135,135a, 733135b, 8061", 
847136, 85621{ 913100J05, 100738, 100843, 101249, 
1017@, 101864, 102064, 1021M, 1025", 102682; 6, 
648119; 7,545%, 566'O0, 71160; 8, 355lS2, 5311B, 
756l" 

575".61,57991,58791,106195; 3,21126,22132,57053, 

Danheux, C., 6, 70745 
Daniel, B., 8, 563435 
Daniel, H., 1, 759130 
Daniel, J. R., 8, 4131M 
Danieli, B., 7, 1539, 34612 
Danieli, N., 7, 86lk 
Danieli, R., 2, 80748 
Daniels, K., 7, 37892 
Daniels, P. J. L., 7, 9687 
Daniels, R., 7, 74683 
Daniels, R. G., 1, 4801"; 2,82$ 4, 66713, 66913, 67713; 

Daniels, S. B., 4, 394193 
Danielson, S. J., 8, 52139, 66139 
Daniewski, A. R., 1, 32939, 806314; 4, 517; 6, 937lI7, 

Daniewski, W. M., 3, 88lZ8, 124128*258. 9 ,  5 432132, 

Daniher, F. A., 7, 498230a 
Danikiewicz, W., 4, 4321M, 446214 
Danilov, L. L., 6, 533498 
Danilov, S. N., 4, 304358 
Danilova, N. A., 8, 68073, 68373 
Danion-Bougot, R., 4, 95511 
Danishefsky, S. J., 1, 9267, 10395v96, 314131J32J33J34, 

32935, 3431°7, 4251M, 529l", 73216, 765lS0, 78716, 
799297; 2, 10544, 163149J50, 167163, 45516, 4651°8, 
5703', 57882*84, 613113, 617143, 63333b, 64033, 652lZ6, 
656150*151, 662192*11, 66430, 6653G33, 66634*35, 667"@'", 
66831*32, 669"5, 670"5*47, 67148, 67332*33"0, 

68364, 686"vM, 68763-71, 68869, 68930933, 6901*2*71, 
69269-72, 69373, 6947'76, 69678-80, 697'l, 7003495, 
70185986, 70286, 703", 704'' 90S5, 90755*57, 908", 
91V5, 91155971, 105463; 3, 4iZM, 503149, 512149, 81683, 89033; 4, 5W%, 1031,31c, 186O.@hb, 2784W, 
2984b,c, 3089, 33%,W, 34968, 54152,152ab 121209 
15980@.84, 246", 258"J33, 26096, 26i314, 29iz1, 
37264b, 37380, 374'O, 398216, 399216b, 403"', 404216b, 
40P, 56131, 7411B, 799112*115, lW5, lO4lgSab, 
104595a*b-109; 5, 26877, 3206", 32213, 324", 32933, 33034.35 41@0,41&bf 41 141f, 43414,1411143,144,145,146, 
45992, i8335, 73614;J45, 737145, 8418', 843116*118, 

8, 9461M 

939117, 940117, 989'l 

102377; 8, 84247 

67431,32,4042, 67533,35,404232, 68 157, 68230-33.63964, 

921141,142 925150. 6 835 27117 4889 91123 93123 
718121,859169,9i&2,9&157, ~HP, b9~,'10237+ 
7, 175141, 23737, 24574, 24689, 37477c, 438", 43937, 

m7, 73712; 8, 532, 448143, 

Dankleff, M. A. P., 7, 76388, 766"' 
Dan'kov, Y. V., 6, 29, 39 
Dankowski, M., 8, 858206 
Danks, L. J., 4, 347104 
Danks, T. N., 4, 11518" 
Dankwardt, J. W., 1,4706l; 5, 10217' 
Dann, O., 3, 86419 
Dannecker, R., 4,809l" 
Dannecker-Doerig, I., 5,241' 
Danneel, E., 2, 169lM 
Dannenberg, H., 8, 9571° 
Dannenberg, W., 5, 73OLZ8 
Dannhardt, G., 5, 41v8 
Danno, S., 4, 8362*3 
Dannoue, Y., 5, 73614P 
Danon, L., 1, 25826; 8, llJa, 12464, 12564 
Dansette, P., 7, 9572 
Dansted, E., 7, 8823, 9G3 
Danzer,B.,2, lo9073, 1100118, 1101118, 110273, 110373J18b 
Danzin, C., 6, 8070 
Dao, G. M., 5, 35690 
Dao, L. H., 3, 8223*12, 8313,12; 5, 485Ia 
Dao, T. V., 8, 24v3 
Daoust, V., 6, 939147, 940147 
Dappen, M. S., 5, 539lW, 856220 
Dar, F. H., 7, 584lS8 
Darack, F., 8,365" 

Darapsky, A,, 8, 144@ 
Darbre, T., 2, 102460, 1062% 
Darby, N., 3, 71lZ2; 7, 5857, 6257, 6357 
Darby, P. S., 6, 106691 
Darchen, A., 8, 6601°8 
Darcy, P. J., 5, 722lO4 
Dardis, R. E., 1,366? 2, ma, 90lz8, 9102' 
Dardoize, F., 2, 29484, 29684, 48638; 5, 
Darensbourg, M. Y., 8, 2214, 28928 
Darias, J., 5, 83v2 
Daris, J.-P., 1, 12378; 2, 212120, 213lZ6, 656158J59, 1059'' 
Darley, P. A., 6, 660198 
Darling, G., 7, 66358 
Darling, P., 7, 281175, 282175 
Darling, S. D., 2, 106% 4, 1550, 102133*-c; 5, 71165, 

13040; 6, 78282; 8, 47p7, 47p74%, 48147, 52515, 
52615, 626172 

Darling, T. R., 5, 59628, 59728 
Darlington, W. H., 4, 5712 
Damault, G., 2,86% 
Dambrough, G., 3,9779' 
Damell, K. R., 7, 742 
Darst, K. P., 1, 757lZ0; 6, 174@' 
Dart, M. C., 8,429" 
Dartmann, M., 5, 4441a8 
Daruwala, K. P., 1,886l"; 5, loo06 
Darwish, D., 3, 969136 
Das, A., 6, 48755, 48955, 54355 
Das, A. K., 7, 82335 
Das, B., 2, 725119; 7, 82335 
Das, B. C., 1, 766lS2; 8, 33356 
Das, G., 3, 36282 
Das, J., 3, 36179, 7621M; 7,438*O, 4 4 9 O ,  4931a8, 63363 
Das,K.,8, 11329, llaZ9, 11729, 1 1 ~ , 8 8 0 '  
Das, K. C., 5, 80388 

542238, 544'", 856171.186 

Darn, J.-C., 4,982"'; 5, 107640, 108668, 1 105161*162*163 



69 Cumulative Author Index Davies 

Das, K. G., 3, 38661, 39361; 8, 515116 
Das, P. K., 4, 1089131 
Das, S.,8, 11329-31, 116", 11729, 11gZ9, 81624, 88p5 
Das, T. K., 2, 747lI7 
Das, V. G. K., 2, 727lZ8 
D'Ascoli, R., 7, 26S100, 26710°, 53014 
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48378, 48478, 487146, 49514 
Durham, D., 2, 34532 
Duri, Z. J., 8, 537Is1, 79861 
Durland, J. R., 7, 14Iz6 
Durman, J.. 6. 93294*95 

36493c.d 543117,117b 545120 

Dupy-Blanc, J., 8, 560402 

Dub, M., 5, 72183*IW187 73189,190 

Dumer, G., 2;547Il3, 55l1I3; 3, 56285* , ,  4 229235*236, 
8. 5 4 P 5  . ~~ ~ 

Durr, H., 4, 1 1042L1 
Durr, H., 5, 15742, 38O1I4 
Durr, M., 6, 554794 
Durrant, G., 8, 865245 
Dunwachter, J. R., 2 , 4 5 6 % ~ ~ ~ ,  4W9, 46149, 463"; 7, 

Durst, F., 6,26lI0 
Durst, H. D., 6, 724162J63; 7, 76.F. 8 2626, 3726, 4726, ' 

Durst, T., 1, 12378, 51237938, 52489*90, 59528, 82125, 

31233 

5426, SZ6, 5726, 6G6, 6626, 351 

82S0, 833lI7; 2, 811, 82"'', 96l, 1oOI6, loll6, 11116, 
1343, 1822, 19057, 2403, 363Ig8, 41718, 43053, 4559, 
5 1039; 3, 8632.33,37,38, 14732.33,392.397, 14g392,397.400,403, 
150397,403, 151397,403, 152392, 15432, 158373, 15937,460, 
161W, 16338*W, 16437, 167460,486, 168486, 17337*38, 
180550, 265193, 266Ig4, 74877, 770Is1, 8622, 97913; 4, 

5, 105193, 38913', 390I4O, 567Io5 69297~98*'02* 9 ,  6 13411, 
686368; 7, 19613, 2924, 503275, ~553~, 764Iz9, 766I8l, 
767I9I; 8, 4032.6, 4042, 856Is1 

8468d, 100120, 404243, 501 112, 1057143J44, 1058143.144; 

Dusold, L. R., 3, 89142; 6, 10127, 10137 
Dussault, P., 4, 379114*114a, 3801148* 6 26IM 
Dussault, P. H., 1, 744"; 5, 1 1233i; i, 54944, 58344, 

Dust, J. M., 5, 4 8 P 4  
Dutcher, J. S., 7, 11 1192 
Duteil, M., 4, 
Duthaler, R. O., 2, 47153, 30822923, 3092334, 3 1 P ,  

Dutky, S. R., 7, 67329 
Dutler, H., 3, 81574 
Dutra, G. A., 3, 224176, 24857, 24957, 25157, 26357; 4, 

Dutt, M., 4, 48637, 50537 
Dutta, J., 2, 162142 
Dum, N., 2, 81170, 81370, 81470 
Dutta, P. K., 7,502'@ 

586" 

857250; 4, 382l"; 5, 16583, 83663, 84l9I; 6, 865201 

17018 
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Dutta, S. P., 8, 33356 
Dutton, F. E., 5, 711& 
Dutton, G. G. S., 6, 4352, 647lO7 
Dutton, H. J., 8, 45Ol6l, 453191 
Duus, F., 2, 81274; 6,419l, 4211, 43615, 43P, 448l5, 

Duval, D., 4, 7119 
du Vigneaud, V., 6, 63616, 644% 66416 
Dux, F., III, 8, 80393, 80493, 826& 
Dvolaitzky, M., 3, 80722 
Dvorfik, D., 2, 358157* 4 517. 5 4611M 
Dvorko, G. F., 4, 2861w:193 ’ ’ 
DvortsBk, P., 6, 543610 
Dwivedi, C. P. D., 5, 72lU 
Dworkin, A. S., 3, 328177 
Dwyer, F. G., 3, 30575c 
Dwyer, J., 5, 220 
D’Yachenko, A. I., 4, 48P3 
D’yaknov, I. A., 5, 948273 
Dyall, L. K., 7, 9250 
Dyankonov, I. A., 4, 100363 
Dye, J. L., 8, 52411J3.13c 
Dyer, U. C., 1,188%, 198%. 199% 

45015, 45315, 45515 

Dyke, H., 7, 54322 
Dyke, H. J., 2, 749132 
Dyke, S. F., 2, 749132; 3,67060,4, 811172, 83719, 83q8; 

Dykes, W., 7, 
Dykstra, C. E., 4,47lW 
Dykstra, S. J., 7, 168lO4 
Dyllick-Brenzinger, R., 5, 6361°1 
Dymov, V. N., 6, 543608 
Dymova, S. F., 4,992l”; 8,53S1@ 
Dyong, I., 6, 90O1l4; 7, 489171 
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Dyrkacz, G. R., 2, 34855 
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Dzhemilev, U. M., 4, 58979, 59179, 5981W, 599213, 
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Dzhemilev, V. M., 8, 697133JM, 698133J40 
Dziadulewicz, E., 2, 7367 
Dzidic, I., 1, 28716 
Dzieciuch, M., 3, 63656J7, 63956b977 
Dziewonska-Baran, D., 4, 432112 

5, 723lO6; 6, 502211; 7,23 1 13’ 
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3, 41p1, 56415; 4, 17015; 8, 26S3, 513101*'03, 763l, 
76620, 785l 

Eades, R. A., 6, 70848; 7, 83O6I 
Eakin, M. A., 3, 38013, 60O2l3 
Eapen, K. C., 3, 450Iw, 457128 
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Earl, S., 4, 505148 
Earley, J. V., 2, 748123 
Earley, W. G., 2, 1069136 
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East, M. B., 4, 113167; 7, 582148 
Eastham, J. F., 3, 7226, 7236, 7316, 8226v8, 8236, 8246, 

Eastman, R. H., 2, 14992; 4, 12d02; 7, l2Io3 
Eastmond, R., 3, 5 S 3 I  
Easton, C. J., 2, 1052""; 4, 744IN, 78727; 7, 20671 
Easton, N. R., Jr., 3, 38236 
Easton, R. J. C., 2, 125216; 4, 217I3l, 24374, 25774 
Eastwood, F. W., 2, 35398, 356'33J34; 3, 7128; 6, 563898, 

57OW7, 687373, 98453,56 7 1327~~ 
Eaton, D. F., 5, 21161, 55i3017, 874Io3 
Eaton, D. R., 5, 9Ol3I 
Eaton, J. K., 3, 88814 
Eaton, J. T., 8, 3648, 6648, 347140, 6161°2, 617Io2, 618Io2 
Eaton, P. E., 1, 2844, 480152J53J54* 2 71 135*36* , ,  3 57370, 

855"; 5, 1235, 1247, 12723, 33b;, 75tP2, 768124J25, 
7791243125, 79127, 79927, 817145, 1 18813, 119213; 6, 
779&, 96478; 7, 416, 462Iz2, 68389, 691i9, 752147; 8, 
795'7 

82529, 8346v73, 8366*8; 8, 52630 

Eaton, P. J., 8, 33354 
Eaton, T. A., 5, 62743 
Eavenson, C. W., 5, 1134"" 
Ebata, T., 1, 790263; 3, 224177; 4, 364IJh; 6, 862Ia6; 7, 

39937, 40678c; 8, 95713 
Eber, J., 8, 33353 

93318' 
Eberbach, W., 5, 929168J70~17l.l72 930168.l71 932170.172 

Eberhardt, G., 8, 27096.97 
Eberhardt, H.-D., 3, 904I3I 
Eberle, D., 3, 93362 
Eberle, G., 2, 109489, 109589, 1O98lo3, 1099103J06; 8, 

Eberle, M., 1, 41562; 2, 32545, 32745, 352%, 35390; 5, 

Eberlein, T. H., 2, 556I5O; 5, 436158J588*g, 438lsSd, 

Ebermann, R., 3, 687Il2 
Ebersen, K., 2, 1O99ll5 
Eberson, L., 2, 105 135, 105235; 3, 6347,7cJ9,20s22, 

38435 

386133; 8, 19072 

442'58, 
53285 

636734, 6377.6364, 63819.20, 63968.72 643132 64919.20 
65519*20; 4, 45214, 72650; 5, 59514, 54729; 6, ;81150; 7: 
79614, 79924*27, 80033 ,  80136,43, 85237, 878139,142- , ,  8 
79412 

Ebert, G. W., 1,426"l; 2, 121'"; 3, 20919, 5221°, 55317 
Ebert, L. B., 7, 282179 
Ebert, R. W., 7, 482119 
Ebetino, F. F., 3, 56412; 7, 2115 

Ebetino, F. H., 3, 68l1O0; 7, 34716, 355l6 
Ebihara, K., 1, 8635, 22379, 22479; 4,2302" 
Ebina, M., 6, 49l1I5 
Ebine, S., 3, 81896; 5, 62639; 7, 35652 
Eble, K. S., 7, 80I4l 
Ebner, C. B., 6, 189l" 
Ebner, T., 8, 4092, 6692 
Ebnother, A., 2, 76S7' 
Eby, L. T., 8, 47839, 47939 
Eby, R., 6, 4778, 4990 
Eby, S., 6, 531428 
Echavarren, A. M., 1, 47495; 3, 232257*263 233272 

455'23, 4702", 473211, 475211, 476211, '492g4, 49594, 
504", 51494, 102425; 4, 594143, 619143, 633143; 5, 
480167; 7, 35542 

Echigo, Y., 3,73046; 6, 20638 
Echsler, K.-J., 1, 669Is2, 67OIs2 
Eck, C. R., 3, 38668, 71122, 71226; 8, 2371°, 2431° 
Eck, S. L., 3, 3801°; 4, 192Il6, 983Il6 
Ecke, G. G., 3, 29612; 4, 27238*39, 27338-39, 28738,39, 

Eckell, A., 4, 1084%; 8,336@ 
Eckersley, T. J., 5, 21722.23, 22623J06 
Eckert, C. A., 5, 772M 
Eckert, H., 2, 108419, 109489, 109589; 6, 63P5, 63946, 

Eckert, K., 1, 162Iw 
Eckert, Ph., 6, 256I7O 
Eckhardt, H. H., 5, 731I3l 
Eckle, E., 5, 59520, 59620 
Eckman, R. R., 1, 314129 
Ecknig, W., 2, 89611212 
Eckrich, T. M., 3, 1948, 21784, 24750; 4, 97174 
Eckroth, D. R., 5, 478162 
Eckstein, B., 8, 56l4I2 
Eckstein, F., 6, 6 2 P 9  
Eckstein, Z., 2, 365215; 6, 824120-122 
Eda, S., 3, 585137 
Edamura, F. Y., 8, 345128 
Eddy, N. B., 8, 566452 
Edelson, S. S., 5, 59628, 59728329 
Edenhofer, A., 2, 85O2I9, 8 5 ~ 4 ~ ~ ~  
Eder, K., 7, 9241*41s, 9441 
Eder, R., 5, 106259 
Eder, U., 2, 167I6O, 36Ol7l, 90240; 4,10'; 6, 718'17; 

7,65@; 8, 84792 
Edgar, J. F., 3, 89667 
Edgar, K. J., 3, 25177, 25477 
Edgar, M., 7, 67662; 8, 353154 
Edge, D. J., 5, 90132 
Edington, C., 2, 65O1I0, 65l1I0 
Edison, 0. H., 6, 95726 
Edlund, U., 2, 1099Il5 
Edman, J. R., 5, 19720, 19820; 7, 34150 
Edmison, M. T., 3, 505I6l, 507I6l 
Edmonds, A. C. F., 6, 101P,45 
Edmonds, C. G., 8, 88V9 
Edmonds, M. D., 5, 960321 
Edo, K., 3, 461147 
Edstrom, E. D., 3,362*l 
Edward, J. T., 6, 92356; 8, 24780, 39078, 394Il7 
Edwards, A. G., 7, 60179 

6978; 8, 87312 

667243 
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Edwards, B., 3, 89p1, 90Og1 
Edwards, E. I., 7, 2429*30, 2543, 2643*47 
Edwards, J. A., 5,92@; 7,86'&, 136116, 13I1l6; 8,4905, 

Edwards, J. D., Jr., 2,29 1 72; 3, 66537 
Edwards, J. M., 2,381306 
Edwards, J. O., 1, 51p1; 7, 76388, 7Ma8 
Edwards, J. P., 8, 38860 
Edwards, K., 7, 44455 
Edwards, M., 4, 3I1O4, 231278; 5, 181155; 7, 15420, 

Edwards, M. P., 1, 8002%; 5, 534g2; 6, 9951°3 
Edwards, 0. E., 2, 1057", 105871; 4, 3WZ1; 5,40729; 

Edwards, 0. K., 7, 77lZs7 
Edwards, P. D., 1, 46111, 47311, 477lZ8, 47811, 482lZ8, 

Edwards, P. G., 1, 41266267 
Edwards, R., 4, 67331 
Edwards, S., 6, 26436 
Edwards, T., 6, 26218 
Edwards, W. B., 5, 9WZ1 
Eenoo, M. V., 8, 886lO7 
Effenberger, F., 1, 54653; 2,456&, 457@, 460a, 46166, 

46378, 6121°3, 73949-51, la3; 4, 3317, 42987; 5, 
108'05; 6, 619, 72', 76"", 77", 14265. 44395, 48g6, 
48g6, 65Olz8 

Effenberger, G., 6, 54lZ6 
Effio, A., 4,78S2 
Effland, R. C., 4, 4391a 
Efimov, V. A., 6, 60321925, WZ7 
Efraty, A,, 4, 7Olz7, 712@; 6, 495141 
Efrernova, G. G., 7 , l  946 
Efremova, L. A., 8, 77888 
Egan, S. C., 4, 623 
Egashira, N., 4, 48745; 8, 1316, 1327 
Egberink, R. J. M., 4, 45lZ6; 5, 6764, 68648-4g, 68748949; 

Egbertson, M., 1, 425'06; 5, 49lZo8 
Ege, G., 3, 80726 
Ege, S. N., 4, 295260, 296260; 7, 37270; 8, 7P32, 72232 
Egert, E., 2,94"; 3, 30353; 4, 11 1lSM, 222179J81, 224181, 

Eggelte, H. J., 8, 477'*30a, 79856 
Eggelte, T. A., 5,453M 

4925, 4935, 5244, 5264*, 5304, 541m 

480104; 8, 8481°3, 99672 

6, 74585, 80Is9; 7,211°, 2774, 3010,82, 31a9; 8, 354169 

832lI4; 3,69=*", 7v5, 7225, 74= 

7,33325 

1038@ 

Eggensperger, H., 3, 66lU; 4, 27lZ1, 27221 
Enner, B., 3, 87153 
Egier, H.; 2, 365215 
Egger, K. W., 4, 107217; 5,9008 
Egger, N., 7, 483lZ0 
Eggerichs, T. L., 6, 5436N 
Eggersdorfer, M., 3, 3121°1 
Eggersichs, T., 5, 82922 
Eggler, J., 4, 519J9g, 54152J5ab 
Eggleston, D. S., 2, 116136, 117136, 124136, 43666, 43Fb;  

Egli, M., 2, 32545, 32745; 7, 8615, 48714q 493147, 495147 
Egli. R. A.. 8. 253118 

4,1018225,1019225 

Eglington, G.; 3,55 1 
Eglinton, G., 4 , 5 P  
Egloff, G., 7, 737, 15148 
Egolf, T., 5, 1 154149 
Egorov, M. P., 4, 4238, 4268, W8, 51912 
Egron, M.-J., 7,269'. 27298; 8,64212,66212,67212,68212 
Egsgaard, H., 6, 448112 
Eguchi, K., 4, 298285 

Eguchi, M., 6, 6151M; 7, 415113 
Eguchi, S., 2, 619148; 5 , 4 1 P ,  97314, 98114; 6, 252lS, 

Eguchi, T., 8, 204152 
Egyiid, L. G., 8, 8I3O 
Ehler, D. F., 8,238% 
Ehlers, J., 5, 1 P 9 ;  6, 42673, 5W77 
Ehlinger, E., 1, 62273, 62371*79; 2, 516, 42639; 3, 49172 
Ehmann, W. J., 5, 1145lW; 8, 47843, 48V3 
Ehntholt, D., 4, 70946,71046; 5, 2724*5, 2734, 2754*10, 

Eholzer, U., 2, l084', 108P;  6, 24285*86, 24385*86, 48p8 
Ehrenkaufer, R. E., 3, 1040109; 6, 7647; 8, 8414, 368= 
Ehret, C., 7, 6460 
Ehrig, V., 1, 7063, 14lZ2; 2, 223149, 33469, 846209; 

Ehrler, R., 2, 33878; 5,260%, 2 6 P ;  8, 
Ehrlich, P. P., 1, 40423 
Ehrlich-Rogozinski, S., 8, 7944 
Ehrmann, E. U., 4,497" 
Ehrmann, U. E., 2, 928121*122 946121J22 
Eiband, G. R., 4, 1033", 

Eibl, R., 8, 31658 
Eibler, E., 7, 24"sZ8, 2S8 
Eich, E., 8,568* 
Eichel, W., 4, 72961, 7306l, 7 6 P ;  5, 89341 
Eichenauer, H., 2, 5044, 51042*a, 5145032,53, 51553, 

52450,53*81; 3, 39'13; 6, 722141, 724141, 72gZo8; 
7, 98lo0 

Eichenberger, H., 5, 22162 
Eichen Conn, R. S., 5, 856 
Eicher, T., 2, 3427 
Eichler, D., 2, 96143 
Eichler, E.. 7, 75Olz6 

26437, 26537941*42, 273%; 7, 1536 

277'O 

4,1243, i343kb, 102127,113161 
647" 

106027c; 5,59940, 
80494,90560 

Eichler, G.; 2, 1562*62", 326a, 98lZ6, 98226, 99426, 
99526 

Eickhoff, D. J.,7, 111lW, 37892, 81918 
Eidels, L., 8, 3652, 6652 
Eiden, F., 2,902"; 6, 5547879788*794, 572957 
Eiduka, S., 2, 34S3 
Eierdanz, H., 6, 970122 
Eigen, I., 3, 89887; 8, 270g7 
Eigner, D., 6, 43g41 
Eiho, J., 4, 125216*21" 
Eijsurga, H., 4, 89V3 
Eiki, T., 7, 764ll1 
Eilbracht, P., 3, 62338; 7, 311 
Eilhauer, H. D., 6, 4311°5 
Eilingsfeld, H., 6, 42884, 4888, 499,499, 5438, 

Einhellig, S., 4, 1081a3 
Einhom, C., 1, 21960, 830g5 
Einhom, G. L., 7, 85236 
Einhom, J., 1, 46438, 5631a5; 2, 2389, 56513, 57213; 7, 

Eirln, A., 5, 41657 
Eis, M. J., 1, 3431°5J18; 3, 224lW, 262169; 6, 523, 95147 
Eisch, J. J., 1, 32934, 746@, 748*; 2, 814, lW70, 589155, 

976'; 3, 164478, 165479, 167478, 168478, 1734799519, 
19850, 57997, 759'%; 4, 7957, 8983, 192lZ0, 87765, 

112Y6, 1 13549; 8,73413-5, 73620J1, 73PS7, 73gB, 

5668; 8,636' 

3332' 

878", 87965*77, 887125J27, 889134*137, 892l*; 5, 

73935, 7@*39"0, 7413940, 742414345, 7434547, 
7 4 5 1 - 5 3 ,  7454.54 7&442.52-54.62, 747337.58, 74859*60, 
7493, 750453.62, 7515237, 7525866, 753320S2J467971, 
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754’09, 755289109, 75639, 75739J61, 75843, 7593, 
83821,21&C 8#2Ia.c.34 

Eisele, G., 1, 36860, 36960 
Eisele, W., 7, 70061 
Eisen, N., 5, 812I3O 
Eisenberg, M., 8, 70233 
Eisenberg, R., 8, 456209 
Eisenbraun, E. J., 2, 14139, 73841, 76040,3, 322I4l; 8, 

Eisenhart, E. K., 2, 8831; 5, 51931 
Eisenhuth, W., 4, 14& 
Eisenstadt, A., 4,926@, 936O; 5, 11309; 8, 395130 
Eisenstein, O., 1, 497*8, SO7, 18P7, 18547, 19847, 222@, 

3101‘, 82014; 2,24%, 217137; 4, 6646, 6676b; 5, 
41763, 45367; 8, 27, 536170 541213.215 543213,215 

Eiserle, R. J., 2, 152w 
Eisert, M. A., 4,966”, 96892, 9 7 P  
Eisler, K., 6, 6 6 P 2  
Eisner, T., 7, 861b, 109IE2 
Eisner, U., 2, 9544; 8, 9267, S806, 58421 
Eissenstat, M. A., 1, 383Io8; 2, 47919, 48119; 3, 31Is2; 5, 

98230, 98330; 6, 7211” 
Eistert, B., 1, 21748, 8443b98; 3, 81685, 8873*8, 8883,8J3, 

8w5, 89137, 893’, 897398, 9008, 9038,12648. , ,  4 
953898b, 9548b; 8, 8836, 38211, 383l‘ 

Eitelman, S. J., 6, 97tIz3 
Eiter, K., 3, 28657; 6, 9 W 9  
Eizember, R. F., 5, 915111*112 
Eizenber, R. F., 5, 22S102 
Eizenberg, L., 5,65@ 
Ejiri, E., 3, 593Is1; 6, 531459*460, 7649 
Ejiri, S., 5, 26675, 26875 
Ejjiyar, S., 1, 5318 
Ek, M., 8, 224107 
Ekhato, I. V., 7, 36651, 414lZ0 
Ekogha, C. B. B., 3, 25286 
Ekstrijm, B., 2, 46SW 
Ekwuribe, N. N., 8, 277152 
El Abed, D., 2, 8518; 4, 15S7Ia 
El Alami, N., 1, 21421 
El Ali, B., 7, 45253 
Elam, E. U., 6,42g0, 543617; 8, 14lW 
ElAmin, B., 6, 63515, 63615, 66tIz5O; 8, 440g4, 95p2 

Elander, R. P., 7, 5512, 5612 
El-Batouti, M., 8, 86GZ1 
El-Berins, R., 6,573%” 
Elberling, J. A., 3, 84958 
El Boouadili, A., 5, 1 12668 
El Bouadili, A,, 1, 74978, 81678 
El-Bouz, M., 4, 

Elder, J. W., 4,39Pz1 
Elderfield, R. C., 2, 28352; 4, 1099181; 7, 47770* , ,  8 

625157 626157 
Eldik, R. b., 5, 45363, 45463, 4W3 
Eldred, C. D., 5, 584Ig2 
Eldridge, J. M., 7, 583155, 584155 
El-Durini, N. M. K., 8, 77474 
Elebring, T., 7, 33115 
El-Enien, M. N., 8, 47838 
Eleuterio, H. S., 5, 11 167 
Eleveld, M. B., 1, 7273 
El-Fad, A. A., 8, 98Io5 
El-Faghi, M. S., 2, 362lS5 
Elfahham, H. A., 2, 37g2% 

354177 

El-houri, H., 8, 44543 
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Elfehail, F., 6, 10517, 106l8 
El-Feralv. F. S.. 3. 390n*79. 39277 
Elferink: V. H. M:, 5,742Iki;-6, 572960 
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79329,7947c 
Fleischmk, R., 8, 44675-77, 45375 
Fleming, A., 5, 9131°3, 918Iz8, 925128,152, 930176, 933176, 

Fleming, B. I., 8, 2l2I3: 21444*45, 22G 
Fleming, F. F., 5, 84lS7 
Fleming, G. H., 3, 4157 
Fleming, I., 1, 27267, 3B9, 3599, 3629b, 5801, 58616, 

61044, 62378; 2, 627, 18632*33, 20O9O, 201g1, 5643*7 

937128201, 958103,l28 964176, 98742 99342, 99442 

56934, 57677,78, 57978, 58277, 5831 12-114 5841 19.12;, 
586132, 587112,137,l44,146 589153 614118 616134, 
617140,141J42 619134 66210.16 66310 66416 66910 
707l, 71019,>1241"', 71454, ;1660,d*65, 10i080, ' 
1O72l4O; 3, 17", 1892-94, 23137, 2 P 4 ,  271"J67, 28IH, 
4294, 19843, 2OO6', 34522, 74668; 4, 15565, 18693, 
2312589259, 24155, 243a, 247a, 248Io7, 253173, 
25S5@, 257173*217, 260", 48633, 503128, 67537, 682", 
72755, 895165, 900165, 901183J84J86, 10693, 10813, 
10993; 5, 2 4 P ,  3163, 3173, 33547*49, 3393, 391142, 
45152, 51623, 51723, 762Io5, 812IM, 854173, 10375; 
6, 1661, 1762, 10832, 22611, 687383, 757133, 8291-3, 

96696, 1004139, loll1,  101943; 7, 137lI9, 138Il9, 
lM119, 20876, 318@', 36OZ0, 616129'3,20, 62132 , ,  6414 

78224b, 78411;, 788lio, k366 ' 
Fleming, J. A., 6, 1003136, 1004'37 
Fleming, M. P., 2, 48226, 48326; 3, 579125, 582125, 

83212.16J7, 83320212526, 834252629, 85029, 86512, 

6464.24-26.28.29 64730. 8 99107 699148 76924 77124 

583124,125,127 584125 585124,125 587124,144 588125.127a 
595125, 5961b, 6101;5J27a; 6, 6;(7377, 980i7; 8, 889'27: 
992" 

Fleming, P., 7, 431163 
Fleming, S. A., 4,989I'"'; 5, 132? 8, 395I3I 
Fleming, W. P., 6, 83545 
Flesh, G. D., 7, 5281° 
Flesher, J. W., 8, 979149 
Fletcher, A. R., 6, 64492 
Fletcher, H. G., Jr., 6, 3626,27, 6WO4 
Fletcher, M. T., 4, 303342; 7, 63570; 8, 854152, 856152 
Fletcher, R. S., 8, 21768 
Fletcher, T. L., 7, 8512, 8712, 655" 
Fleury, J. P., 5,412& 
Fliedner, L. J., Jr., 2, 74167 
Flinn, A., 7 , 4 0 P  
Flint, J. A,, 6, 61485 
Flippen, J. L., 6, 91428 
Flippin, L. A., 1,286', 335a, 564Ig6, 889I4O, 890L40; 2, 

516, 217138J39, 218I4O, 63010, 6311°, 6321°, 64OL0@, 
6 4 1 I o ,  6421°, 6461°, 64961, 931134; 6, 9112'; 7, 493lS9; 
8, 399148, 83927,27a 

Fliri, H., 1, 37279 
Flitsch. V. W.. 4. 252I6l 
Flitsch; W., 2,'28237, 377283, 7809, 81v5; 3, 62335; 4 

Fldk, F. H., 7, 66360 
WO, 165a; 6, 17688*105, 185163, 186163 

Flodman, L., 2, 827lZ8 
Flogaus, R., 5, 59518, 59618 
Flood, L. A., 7, 31857, 31957, 44771, 67450 
Flood, M. E., 4, 435136 
Flood, S. H., 3, 30571 
Flood, T. C., 3, 583Il9, 760"; 6, 686369, 98565; 8, 888l2I 
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Florence, M. R., 6, 64483 
Florent'ev, V. L., 5, 4912" 
Flores, M. C. L., 7, 74574 
Flores R, H., 3, 9Ol1l2 
Florian, W., 2, 368234 
Floriani, C., 1, 291'; 2, 127229; 5, 1 17436; 8, 4471U, 

Florio, E., 8, 517lZ7 
Florio, S., 1, 11329; 2, 87%vZ7, 2111", 21312', 495"~~~, 

Floris, B., 4, 3003" 
Florvall, L., 8, 6171°8 
Flowers, H. M., 6, 414 
Flowers, L. I., 4, 93lS7 
Flowers, M. C., 5, 91079 
Flowers, W. T., 6, 5264w 
Floyd, A. J., 4, 81 1'"; 5, 723106 
Floyd, C. D., 3,20O@; 5,536% 
Floyd, D., 1, 43Ol3O 

4, 17647, 18379; 5, 55343; 6, p2, 2178 
Floyd, J. C., 1, 41252 
Floyd, M. B., 4, 14115, 14215; 6, 6481U 
Fluckiger, E., 2, 87530 
Fludzinski, P., 3,284"; 4, 4212', 129u4; 6, 967lO4; 

Fluharty, A. L., 8, 26P9 
Flynn, A. P., 5, 4611°1, 4631°1 
Flynn, D. L., 1, 1341L3; 2, 824lZ1 
Flynn, G. A., 2,91 la 
Rynn, J. H., 8, 447'07 
Flynn, J. R., 2, 7W3; 8, 53130, 66130 
 fly^, K.E., 7, 413116, 4161218 
Flynn, R. M., 6, 172j0 
Flynn, R. R., 4, 490a, 49966 
Flynn, S. T., 5, 11561a 
Foa, M., 3, 1018", 102637, 103372, 1O39lw; 5, 113862 
Fobare, W. F., 2, 100256, 102776, 103489*w; 4,73585; 

5,408%, 4Op, 41 134943, 55239; 6, 21280, 859174 
Fobker, R., 1,831'" 
Focella, A., 8, 606l8 
Foces-Foces, C., 5, 41P2, 41142 
Fo~hi, R., 2, 73739; 3, 125307; 6, 13413; 8, 277'53*'", 

Fodor, C. H., 7,224" 

Fodor, P., 6, 43095 
Foerst, D. L., 6, 43735 

Fogagnolo, M., 3, 232267, 511186J87, 514186 
Foglia, T. A., 7, 498229 
Fahles, J., 6, 668253, 669253 
Fahlisch, B., 5, 59518*20, 5961820, 
F6h1, M., 7, 77PS1, 77P3 
Fok, C. C. M., 8, 88498, 88598 
Fokin, A. V., 7,493l96 
Fokken, B., 6, 509244 
Fokkens, R., 6, 494131 

683% 

496&~~~; 3,461 145; 7, 73715 

Floyd, D. M., 1, 112=, 1 1858, 1295'; 3, 21787, 25070J3; 

8, 23711 

660109 

52V7 
Fodor, G., 2, 735"; 6, 21384, 291206.2'8-*19", 525375378, 

Foerst, W., 2, 4777, 478'; 5,451'; 6, 24286, 2438691"; 
8,536l@ 

60969; 8,9163 

Folmd, L. D., 5, 68974'7, 69080.8R, 733'3413~t, 
7341'6f.s 

Folcher, G., 8,737% 
Foley, H. C., 5, lW9 
Foley, K. M., 8, 76723 
Foley, L., 5, 7 P 4  

Folkers, E. A., 3, 1474,75, 1574975 
Folkers, K., 2, 28456; 7, 778414 
Folli, U., 3,951X, 119l"; 5,4391a; 7, 777371372,373384 
Folliard, J. T., 6, 937Il4 
Folsom, T. K., 8, 50262 
Folting, K., 3, 583'l9; 8, 55PZ9 
Foltz, R. L., 5, 45580 
Fomum, Z. T., 4, 5515', 57lS7q 251145 
Foner, S. F., 8, 4728 
Fones, W. S., 3, 88817 
Fong, L. K., 8, 67116 
Fong, W. C., 3, 85475 
Fo&en, G. J., 3, 329189; 4, 24P7; 5, 70212 
Fonken, G. S., 2, 1691a; 7, 543, 563, 5835,36, 663, 773, 

783. 429lS2 
Font, J:, 2, 38l3"; 6, 419, 17342, 563%l, 984" 
Fontain, E., 2, 1093"985 
Fontaine, T. D., 8, 22086, 228132 
Font-Aitaba, M., 1, 34223; 3, 380' 
Fontan, R., 4,478Ia 
Fontana, F., 4, 768235,240*U3, 770244, 7, 778411 
Fontanella, L., 8, 64lZ7 
Fontanille, M., 4, 980115, 982115; 5, 1103150, 1 104150J58 
Fontecave, M., 7, 9572, 108176, 383Io9 
Fooks, A. G., 3, 82gS5 
Foos, J. S., 2, 71V6; 6, 98668 
Foote, C. S., 5, 7218', 428107, 4291M; 7, 9899, 765Ia, 

Foote, R. S., 2,512&, 52272, 52373 
Forbes, C. P., 7, 29951 
Forbes, E. J., 8,963" 
Forbes, J. E., 8, 393113 
Forbes, W. F., 5, 75777, 75883, 75977 
Forbus, T. R., 3, 328179 
Forbus, T. R., Jr., 2,74054 
Forcellese, M. L., 7, 83269 
Forche, E., 4,2705, 2715*u, 272=; 6, 2M4 
Forchiassin, M., 4, 2063, 2163 
Ford, G. P., 4, 48411; 5, 856lW 
Ford, J. A., Jr., 7, 7MZ1 
Ford, M. E., 6, 725170, 728"O; 7, 669', 82959 
Ford, P. W., 5, 80496 
Ford, T. A., 5, 113865; 8, 81420 
Ford, T. M., 1, 85965; 4, 1089136 
Fordham, W. D., 8, 542231 
Ford-Moore, A. H., 7, 764113 
Fordyce, W. A,, 8, 4W05 
Foreman, G. M., 8, 42547, 47622 
Foreman, M., 8, 47416 

769220, 881 158.159 884187 

Foreman, M. I., 5, 10376, 10396,1W,10496,11658, 
11838; 7. 85lZ9 

Forenza, S., 5, 736145, 737145; 8, 347141, 350141 
Foresti, E., 4, 42655; 5,829'5 
Forgione, L., 4, 8365c 
Forkner, M. W., 5, 386132, 38713&, 69183, 69283, 69383; 

6, 97717 
Forlani, L., 4, 42655 
Fomasier, R., 1, 828'O; 2,43P; 5,21 161; 8, 17073*75976, 

40986, 41286 
Fomi, A., 1, 837lS5, 838160; 7,74796, 778402; 8, 18737 
Fomi, L., 7. 859 
Forrest, A. K., 5, 40417, 428lO9; 8, 38967 
Forrest, D., 5, 90lz8 
Forrester, A. R., 3, 689lZ2 
Forrester, J., 3, 399Il8, 40413'; 5, 67149 
Forsberg, J. H., 1, 2313; 6, 546652 
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Forsek, J., 2, 553lZ8 
ForsBn, S., 1, 29230, 29335-36 
Forster, A. M., 8, 4 W 3  
Forster, D., 3, 1O1fj9 
Forster, M. O., 3, 
Forster, S., 1, 54653 
Wrster, W.-R., 6, 4193, 4263979 
Forsyth, C. J., 3, 232266 
Forsyth, D. A., 2, 96353 
Fort, A. W., 5, 5942 

Fort, R. C., Jr., 3, 334218; 8, 7 9 P  
Fort, Y., 3, 509179; 8, 1486, 
Forte, P. A., 6, 53P7,  5 3 P 7  
Fortes, C. C., 7, 20774 
Fortes, H. C., 7, 20774 
Fortgens, H. P., 2, 8936, 586133, 587133, 104915, 

Forth, M. A., 8, 36646 
Fortt, S. M., 4, 798lO6; 6,472& 
Fortunak, J. M., 2, 1O7Z1"O; 4, S96167, 

Fortunato, J. M., 4, 254183, 26OlS3; 8, 536176 
Fos, E., 8, 6364 
Foscante, R. E., 8,533l" 
Fossel, E. T., 3, 89668 
Fossey, J., 7, 72739 
Foster, A., 2, 74387, 7809 
Foster, A. B., 4, 231274; 6, 27S112 
Foster, A. M., 6, 106173; 8, 948I5l 
Foster, B. S., 5, 69O8I 
Foster, C. H., 6, 543617; 8,331" 
Foster, D. F., 2, 12SZz2 
Foster, D. G., 7, 769225, 771B8, 772292 
Foster, G., 7, 1297 
Foster, H., 1, 12@ 
Foster, J. P., 3, 2424, WI4 
Foster, N., 8, 626168J69 
Foster, R., 7, 85lZ9, 863% 
Foster, R. V., 4, 305366*367, 306366 
Foster, R. W. G., 5, 21l6I, 23I6l 
Fotsch, C. H., 4, 87238 
Fottinger, W., 7,576l" 
Foubister, A. J., 8, 563433, 614% 
Foucaud, A., 1, 82lZ6; 2, 33G2, 344I6*l7 34517, 35316J7, 

Fort, J.-F., 2, 15411', 26869 

87848 

10503°*31, 106 193, 1 07230,31, 1078 l5 

61633, 
616167, 6211677, 652167, 836$ 6, 10832; 7, 318@ 

35916, 36OI6, 36316J7, 53fP7, 108420;5, 488195; 
6, 17579, 540585,586, 745%; 7, 84221 

Fouchet, B., 4, 24798, 25798, 26298, 1086Il4 
Fougerousse, A., 3,74044 
Foulger, B. E., 5, 646I0, 654n, 67149 
Fouli, F. A., 4, 24Y3 
Foulon, J. P., 1, 1073, 11333*34, 428119, 436145; 2, 584Iu; 

3, 4824, 48S4; 4, 18381, 898178 
Fouquet, G., 2, 138=; 3, 21562, 24420, 466l" 
Fouquey, C., 1, 5935; 8, 16231 
Four, P., 1, 
Fouret, R., 1, 34227 
Foumari, P., 7, 2765, 3293 
Foumeron, J.-D., 3, 34213, 35142, 35242; 7, 5q3,  

Foumet, G., 6, 9W9 
Foumier, A., 3,3805 
Foumier, F., 3, 56848; 4, 34S8I; 8, 13319-21 
Foumier, M., 3, 56848; 4, 3 4 P ;  8, 13321 

Fourtinon, M., 6, 722143 

8, 21143, 26548*49, 553362 

#43.4&47a.b, 6247c, 6460, 78126, 429157b 

Fo~rrey, J.-L., 6,618l"'; 8,935@, 9 3 7 % ~ ~ ~  

Foust, D. F., 5, 1 13S4" 
Fowler, F. W., 1, 47379; 4, 1061162; 5, 473150, 478I5O, 

Fowler, J. S., 2, 95930; 4, 44S204; 8, 344lZ3 
Fowler, K. W., 3, 219114, 499140, 
Fowler, R., 2, 90135, 90835, 90935, 91V5 
Fox. B. A.. 8.907@ 

949279; 7,473", 50228-256; 8, 38650, 58628 

5O2l4O 

I I - ~  

Fox, B. L., 8, 270W 
Fox, C. M. J., 1, 24354; 6, 44391 
Fox, D. N. A., 4, 41226& 
Fox, D. P., 1,268"; 4, 8091a; 6, 96693 
Fox, F., 7, 
Fox, J. J., 4, 381°8; 6 ,42P ,  553795, 554795; 7,265% 
Fox, J. L., 2, 363200 
Fox, J. P., 2, 34968 
Fox, M. A., 4, 45222, 473"; 5,699, 7W5; 7, 24798, 

Foxman, B. M., 1, 30895, 31495; 3, 219IM; 4, 56236, 
S39&, 85 1 12*32, 85232 

57616.18 
Foxton, M. W., 8, 7344, 73724*27, 7404, 74S4, 7464, 

7504 
Fracheboud, M. G., 3, 74359 
Fraenkel, D., 8,45 1 180 
Fraenkel, G., 1, 29, 439 
Fraga, B. M., 8, 33e9, 7 9 P  
Fragalh, I. L., 1, 2315, 2511, 252', 273IC, 274lC 
Frahm, A. W., 2, 852227, 95721; 8, 54162, 66162 
Frainnet, E., 2,6003', 60343; 8, 21658, 556377, 77782a 
Fraisse-Jullien, R., 2, 43255 
Frajerman, C., 3, 24638, 47PZ1, 47lZz1; 4, 877& 
Francalanci, F., 3, 103372; 7, 42915'; 8, 2363, 239 
Francavilla, M., 8,560404 
France, A. D. G., 8, 61379 
France, R., 7, 6461b 
Francesch, C., 2,41 l7 
Francetic, D., 7, 777366 
Franchi, V., 4, 768236 
Francis, F., 5, 75251 
Francis, R. F., 2, 91272; 8, 58312 
Francisco, C. G., 4, 814Is7, 817'03; 7, 157", 49S2I0, 

72219. 72319. 72S9 
Francisco, M. A., 8, 84349 
Franck, B., 3, 66746, 687112J13- 5 457% 
Franck, R. W., 2, 72OS5; 4,23&"' 24918, 25718, 261 18; 

5, 34874a, 414%, 499252, 5w2, 53lS2; 6,7OSz5; 7, 
2W3; 8, 93997 

Francke, W., 3, 22315s; 4, 390175b; 6, 677323 
Franck-Neumann, M., 1, 11542; 2, 72397,99; 4, 69817, 

69917J9-21, 7002°33, 7012', 70743, 956I6J7; 5, 6437, 
62224, 632"; 6, 691404, 692* 

Franckson, J. R. M., 7, 70411 
Francois, D., 1, 54319 
Francois, H., 7,95" 
Francois, J. P., 6, 
Francolanci, F., 3, 1039lo0 
Francotte, E., 5, 33142942b, 41453, 422"', 82925; 6, 757l3l 
Frangin, Y., 1, 214", 2MZ2, 2202'; 2, 48638; 4, 95102b.f9g, 

Frangopol, P. T., 2,744*, 745% 
Franich, R. A., 3, 753Io5 
Frank, A. W., 8, 862229 
Frank, B. L., 5, 73614*' 
Frank, D., 6, lO4P 
Frank, F. J., 7, 25642 
Frank, G. A., 3,851& 
Frank, R., 2, 42435; 6, 526391; 7, 20668, 21268, 765Is2 

88091, 88391.101, ~~4101.105~106 
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Frank, R. K., 6, 5314”; 8, 41g5, 6695 
Frank, R. L., 4, 6m 
Frank, R. W., 7, 1721N 
Frank, W., 1, 401g3,  73217 
Frank, W. C., 4, 401m 
Franke, E. R., 8, 5131M 
Franke, F. P., 2, 4568963, 45858*63 
Franke, K., 6, 57qa3 
Franke, L. A., 5, 211M 
Franke, U., 8, 6961Z 
Frankel, E. N., 8, 451179J80J83, 554367, 56736m 
Frankel, J. J., 3,757I”; 6,271“ 
Frankel, R. B., 8, 36651 
Franken, S., 2,52069; 4, 222172 
Frankevich, Ye. L., 7,852’ 
Frank-Kamenetskaya, 0. V., 1, 34232 
Frankland, E., 4, 9395 
Franklii, J. F., 1, 41m3 
Franklin, R. C., 3, 82315 
Franko, J. B., 8, 51 lZ3, 66123 
Franks, D., 8, 50471 
Frantz, A. M., Jr., 8, 9162 
Frantzen, V., 3, 888m, 88gZ0, 89420 
Franz, J. A., 4, 73689, 73889, 7971°1 
Franz, J. E., 4, 3598c; 6, 41912; 7, 506298 
Franz, R., 2, 33878; 8,647” 
Franzen, G. R., 3,39e1, 39281 
Franzen, V., 3, 55313; 5, 913‘07; 6, 122136; 7, 66356.57, 

Franzmann, K. W., 8, 96457 
Franzus, B., 5, 856210, 100322; 6, 2O5i3O; 8, 47517 
Fraser, D. J. J., 4, 58862 
Fraser, P. J., 5, 10387, 113332, 114632 
Fraser, R. R., 1, 3578, 46216, 46851, 4761mJ21, 51237. , ,  2 

Fraser-Reid, B., 1, 73218, ?66156; 2, 124203, 232lE2, 
827126*127; 3, 848”, 84!Y4b; 4, 36lO2, 379”*g54b, 
~g~180 ,181ab ,182 ,18~183 ,  40194E.ZZ6 7531€4,165 813184,185 

6, 838, 27113.118,’4W, 118101,)88967, 48j@; 7, 24690*91, 
3 w 5 ,  31853, 31953, 36232, 37893, 45497, 5671°2, 

Frasnelli, H., 1, 8461g%b 8471gb 850Igb 
Fdter, G., 2, 1631a, 5 5 b ,  92i109; 3, 4lZz8, 43239* 1 ,  4 

314498; 5, 18lU, 70735, 83453, 857226; 7, 418130b. , ,  8 
196118 

Fratiello, A., 1, 292”s31, 29332*34937 
Frattini, P., 5, 63e3, 63153 
Frauenrath, H., 2, 655133 
Fray, G. I., 5, 73714, 818151, 819153; 7, 5831S3 
Fray, M. J., 1, 82340; 2, 56730; 6, 1035138 
Frazee, W. J., 1, 6240, 6342; 6, 104416b, 104816, 104935 
Frazer, M. J., 1, 3Ofja7 
Frazier, H. W., 7, 66464 
Frazier, J., 6, 91I2l 
Frazier, J. O., 2, 286€4; 4, 104Oa8, 104888,88b; 5, 938212, 

Frazier, K., 1, 529lZ; 2, 33259; 4, 1 19lgU, 37265; 8, 

Frechet, D. M., 5, 34874a 
Fr&het, J. M. I., 1, 22376976b, 317149, 319149, 320149, 

Frechettc, R., 5, 491m, 494215, 579163; 6, 73626 
Fr&hou, C., 6, 149109, 156157J58J59J61, 92778* 9 9  8 12s 

83375; 8, 8731 

4764, 50512, 51012*39; 3, 3lla6, 3218’, 669*10, 149400; 4, 
1@)1m; 6, 724150,152,154 726174 

9 , 815185,192,193,194 817185,193,194 820192. 5 35080, 83770; 

8, 21978-80$2, 347138, 965@ 

93Cj?12223, 951223, 957309, 962212223, 9 6 4 2 2 3  

24574, 24gE6 

821U; 6, 67e70, 698”O; 7, 281174J75, 282174*175, 
66358; 8, 16663, 372118 

Fredenhagen, H., 3, 8222, 8312; 8, 8728 
Fredericks, P. M., 6,21711’; 7,68”, 69%, 72”, 73= 
Frederiksen, J. S., 2, 722w 
Frediani, P., 8,87”, 2363, 23g3, 552352 
Freedman, H. H., 7,228%; 8, 9162 
Freekers, R. L., 6, 5334% 
Freeman, A., 2, 1 1 0 4 ~ ~ ~  
Freeman, F., 2, 354110, 358110, 359110; 4, 3771W, 3791fi, 

38O1We; 6, 938lZ2* 7, 99lI1, 2522, 5285*6, 819, 
81eb, 8242b, 85l1; 

Freeman, J. P., 1, 3871U, 8341B, 8371BJ49; 4, 115lE3, 
25p2;  7, 47017, 75Ol3l, 751140; 8, 3W76, 82gE3 

Freeman, P. K., 3, 906143; 4, 27353; 6, 77760; 8, 34097 
Freeman, R. C., 3, 84323 
Freeman, W. A., 6, 177117; 7, 15529 
Freenor, F. J., 6, 20423 
Freer, A. A., 5, M1176*176f, 575133 
Freer, P., 4, 288lE3 
Freer, V. J., 5, 225116, 227116, 233116 
Freerken, R. W., 7, 172IZ 
Frehel, D., 2, 76574, 81792 
Frei, B., 3, 133335, 136335; 5, 22383, 22483, 806lO2, 

Freiberg, J., 2, 9W6, 9W5, 96235 
Freiberg, L. A., 3,905140 

929169, 9301@, 102890; 6, 9313’; 7, 77120b 

Freidinger, R. M., 2, 96251; 3, 8821°2, 8831M; 5,79133~; 
6, 106174 

Freidlin, A. Kh., 8, 458221 
Freidlii, G. N., 3, 640g8J01 
Freidlin, L. Kh., 8, 447103JW, 450103JWJ63, 551M2 
Freidliia, R. Kh., 1, 142”, 14331; 3, 422@; 4, 288lE7, 

3305, 9524; 6, 153143, 542598; 7, 5o0236; 8, 76S1 
Freiesleben, W., 7, 94S5, 4508 
Freifelder, M., 4. 3192892E; 6, 724157; 8, 13!Ys6, 14132, 

14355, 1506, 251L08, 4182, 4202, 4232, 4312, 4332, 

Freilich, S. C., 5, ;5429, 156B; 8, 724169J6w 
Freimanis, Ya. F., 4, 2677 
Freire, R., 4, 37JgEb, 38898,98b, 40898b, 817’03; 7, 15734, 

72219, 72319, 72S9 
Freiser, H., 3, 21130 
Freissler, A., 1, 18553; 2, 29lW 
Freist, W., 6 , 6 2 P 5  
Freitag, S., 6, 508288 
Freitas, E. R., 5, 11 1714 
Frejaville, C., 4, 180M 
Frejd, T., 2, 78542; 3, 260141*142, 261142, 466180J81, 

Fremdliig, H., 7,7;&’, 773;03 
Fremery, M. I., 7, 507305, 581143 
French, L. G., 5, 41760; 8, 20136 
French, N. I., 5, 394147 
Frenette, R., 3, 7711a5, 105636* , ,  4 1o4O1O1, 1045101a; 7, 

F&n,P., 1, 21540, 21640, 21849, 22V9, 22349, 

Freppel, C., 7, 44773 
Frese, A,, 4, 517 
Freskos, J, N., 4, 1447*47e 
Freudenberg, K., 3, 693143J47 
Freudenberg, U., 5, 15115, 15432 
Freudenberger, J. H., 1, 74978, 81678; 5, 11 1612, 1 12565 
Freudenreich, B., 6, 52Qg1 
Freund, A., 5, 1 19433 
Freund, E., 2, 13821 

533136,59789” 7946 

763149, 768149Js. 4 21 lg3* 7, 410101 

36021 

22649%w-92*94*%, 3266*77, 3278, 349143*14; 4,95%, 
98 108d,109ab,b,e 



Fry 99 Cumulative Author Index 

Freund, F., 7, 8408 
Freund, M., 2, 9142 
Freund, R.. 4. 222I7'I 

Frey; D. W., 5, 196" 
Frey, H., 6, 185154; 7, 128I7I 
Frey, H. H., 2, 360173 

Frey, M., 5,260&, 261&; 8, 7G23 
Freyer, A. J., 2, 1026'? 5,425*; 6, 90O1l2 
Friary, R. J., 2, 841Ig6; 3, 5P3, 78114; 8,527@, 52@', 

Fribush, H. M., 1, 3573 
Frick, U., 6, 502217, 5 e 7 0 ;  7, 65O5I 
Frick, W., 6, 573963 
Frickel, F., 2, 81998; 6, 83970 
Fridkin, M., 3,302? 6. 6 2 P 6  

FEY, H. M., 5, 67919, 79019 90!j6' 90661.64.65, 90865, 
9 1 065*79*82, 9 1 192, 9 1 8Iz,' 98944,' 10 1660.62 

93997 

. ,  
Fridma, A: L., 3, 8871°, 88810, 8891°, 89010, 8931°, 

8971°. 90O1O. 9031° 
Friebe, T. L., 2,'655149 
Fried, F., 5, 68760 
Fried, J., 2, 33261; 3, 27938, 57Z6I; 8, 47736, 4905, 4925, 

Fried, J. H., 3,9&, l p ;  4, 18S90, 186", 248Io9, 93262; 

Friedel, C., 3, 29930, 317121 
Friedel, P., 4, 257225; 8 943Iz2 
Friedel, R. A., 5, 1138Q7 
Friedlilnder, P., 3, 82842 
Friedli, F. E., 4, 279Il1 
Friedlin, L. K., 8, 535I6O 
Friedlina, R. K., 8, 9158 
Friedman, B. S., 4, 316538 
Friedman, H. A., 6, 42562 
Friedman, H. L., 4, 31S504 
Friedman, H. M., 3, 30463 
Friedman, L., 1, 37797; 3, 2MZ1, 247*', 464173; 

4, 48851,52, 48q2, 
23238, 727206; 8, 26992, 274=, 94l1I1, 943I2O 

4935*20, 49720*38, 5244, 5264, 5304, 54lZo7 

6, 2161', 219123, 647lIh; 7,86l", 139Iz8 

5, 38O1I3', 383Ia; 6, 22817, 

Friedman, M. D., 2, 19886 
Friedman, N., 7, 407 
Friedman, S., 8,455206 
Friedrich, A., 7, 74254 
Friedrich, D., 5, 
Friedrich, E., 2, 51452; 7, 98lo0, 165" 
Friedrich, E. C., 4, %8@, 96960, 1018222; 6, 21077 
Friedrich, J. D., 5, 439Ia 
Friedrich, K., 2, 359159; 3, 2712, 272*; 5, 15119, 436157; 

6, 2254*8, 2264, 2284, 2304, 2314s8, 2324-8*37, 2334, 
2344, 2354, 2364, 2384, 239,2404, 2414, 2S4, 48987 

Friedrich, L. E., 4,587"; 5, 215, 162a@ 
Friedrichsen, W., 6, 551N9; 8, 49323, 626I7O 
Friege, H., 5, 71lZ5. 7, 489I7l 
Friend, C. M., 8, 66843, 62V3 
Fries, K., 3, 80P2 
Fries, P., 7, 65520 
Fries, R. W., 1, 4M2178 
Fries, S., 5, 74207 
Friese, C., 4, 992lS6 
Friesen, J. D., 8, 206173 
Friesen, R. W., 3, 48852S3, 49552953 
Frigd, J. H., 4, 608325 
Frigerio, M., 4, 382I3lb, 384I3lb 
Frigo, T. B., 5, 43O1I7 

Frigo, T. M., 5, 43O1l7 
Frimer, A. A., 7, 1681°3, 8161°, 8181° 
Fringuelli, F., 8, 49425 
Fringuelli, R., 1, 656I5l, 658l5', 84618b,c, 84718; 4, 

Frisbee, R., 3, 460142, 497'" 
Frisch, M. A., 5, 857229 
Frisell, C., 7, 9576, 613l 
Frisque-Hesbain, A. M., 5, lW2I7; 6, 493Iz9 
Fristad, W. E., 2, 71347; 4, 763'13, 764'15, 807Is2; 

5, 75775*76, 77875*76; 6, 78074; 7, 9243, 9792,44772, 
487149, 53231, 72013, 72213; 8, 946I4O 

308404 

Fristad, W. F., 1, 58412 
Fritch, J. R., 5, 113436 
Frith, R. G., 8, 321Io3 
Fritsch, J. M., 7, 79823 
Fritsch, N., 5, 32422; 6, 102373 
Fritsch, W., 7, 12442 
Fritschi, H., 4, 1039&; 6, 531M 
Fritz, G., 3, 224172, 312Io1; 8, 77143 
Fritz, H., 2, 53436; 3, 38132, 621"; 5, 417fi, 

4W7, 41974, 42075; 6, 5618813882, 7345; 8, 39929, 
621145, 65279 

Fritz, H.-G., 8,799O 
Fritz, H. P., 7, 79925926 
Fritz, S., 1, 22371 
Fritzberg, A. R., 3, 89252; 6, 94I4O 
Fritzche, T. M., 8, 5214', 66147 
Fritzen, E. L., 2, 90348 
Fritzsche, H., 7, 213Io2 
Frobese, A. S., 2, 4428, 4478; 8, 33778, 542236 
Froborg, J., 1, 429Ia; 5, 68756 
Froech, S., 2, 32Il8, 1 14Il3, 267& 
Froehler, B. C., 6, 60428, 618IL0, 620132 
Froemsdorf, D. H., 6, 1033129 
Froen, D. E., 5, 105648 
Fr6hlich, H., 8,242* 
Frohlisch, B., 7, 65730 
Froitzheim-KuhIhom, H., 5,66" 
Frijling, A., 3, 121245, 123245,246, 125M 
Frijling, M., 3, 121a5, 123245 
Frolov. S. I.. 7. 597e2 
Frolow, F., 4, 596l6O, 604286, 621 626286, 636I6O, 

79585 
Fromageot, P., 2, 232176; 8,4602% 
Fr6mberg, W., 8, 68283, 68388*93 
Frommeld, H. D., 2, 1825, 477$ 6, 719Iz8, 720Iz8; 

Fronczek, F. P., 1, 568238 
Fronczek, F. R., 3, 591 I7O; 4, 379Il7, 462lo5, 107965; 

Fronczek, R. R., 5, 26065, 26165 
Fronza, C., 8, 195lI2 
Fronza, G., 1, 1W5, 18655, 2216'; 2, 29*05, 30*13, 

Frosch, J. V., 8, 544273 
Frost, J. W., 2, 466109J10 
Frostick, F. C., Jr., 2, 1823, 834155 
Frostin-Rio, M., 4, 746147 
Frtistl, W., 5,527&, 528&, 529& 
Fruchey, D. S., 6, 20533, 834@ 
Frtihauf, H.-W., 5, 498230p233 
Frump, J. A., 6, 48819 
Fruscella, W. M., 1, 878Io9; 4, 100586; 5, 5149, 5279 
Fry, A,, 3, 72389, 731g9; 6, 101310 

8, 392'04 

5, 62743, 6 3 P ;  7, 43936; 8, 735 

31113,113a, 32119,119b 547114, 551114, 99851, 999%; 
4, 36103,103C. 8 195110,113 

I ,  



Fry Cumulative Author Index 100 

Fry, A. J., 3, 87046; 4, 294245; 7, 65614; 8, 12593, 13545, 
38972, 8O7ll8, 8561g3, 984596, 9869, 98753A, 9 W 6 ,  
9915, 9925, 994', 999,996', 997' 

Fry, E. M., 8, 566452, 585" 
Fry, J. L., 6, 219120; 8, 27514, 318@*@, 81313, 96997 
Fry, M. A., 7, 72013, 72213 
Frydrych, C., 5, 108210, 109210, 1 loz1', 11 12" 
Frydrych-Houge, C. S. V., 3, 594187 
Frye, L. L., 1,75190; 2, 124'11; 4, 8681, 2131wJ1b112, 

Frye, R. B., 8, 3462, 6662 
Frye, R. L., 3, 64pm 
Frye, S. V., 1, 6241, 6342; 2, 6308 
Fryer, R. I., 2, 32V7; 6, 490104, 534515; 8, 33781 
Fryermuth, H. B., 7, 766173 
Frysinger, J. F., 8, 58416 
Fryxell, G. E., 4, 45222, 473", 1089137, 1090137, 1091137 
Fryzuk, M. D., 4, 103962; 8, 459234235, 53516, 673*, 

Fu, C. C., 8, 277152 
Fu, G. C., 8, 698143 
Fu, J.-M., 3,23 lZo 
Fu, P. P., 2, 76e7; 7, 1361m 
Fu, T.-H., 8, 32089390 
Fu, W. Y., 1, 50612 
Fu, X., 1, 24353 
Fu, Y.-L., 8, 87747, 87847 
Fuchigami, T., 2, 10542*43; 4, 439163; 8, 1 3 4 % ~ ~ ~ ,  13540, 

Fuchikami, T., 3, 102745; 7, 14415$ 8, 76511 
Fuchita, T., 6, 685363; 8,8851', 8861M 
Fuchs, B., 1, 75299; 5, 22384-86, 224w86, 604", 

Fuchs, C. F., 3, 20g5 
Fuchs, D. L., 8, 885104 
Fuchs, P. L., 1, 1 1437, 23837, 343119, 529lZ3, 73528, 

2151M9112; 6, 150121,122. 8, 84.471 84771 

676", 68178, 682", 68378, 68978, 69378 

13733 

74O150.151, 818151 

73628, 765174; 2, 51449; 3 , 1 2 9 ,  128300, 129300, 
133300, 140380, 154380, 168380, 174380, 176380, 20916, 

5, 13460, 26878, 537lo0, 936194, 102479, 

105655; 7, 36229,'51711; 8, 39;131, 49426, 88i104, 
940105*110, 947l", 95818 

22316; 4, 155050c, 7854.*, 79550.56, 16292 192118,118b 
251 150.151,152,153,154, 25719, 260154, 1m8;, 104585; ' 

943, 162189,1909191 163189,192,194 164196 17217 176102 
1166%; 6, 

' 

Fuchs, R., 6, 20412 
Fuchs, W., 3,643l" 
Fuegen-Koster, B., 5, 1O94'Oo, 11 12lOob 
Fueno, T., 3, 86736; 4, 27679, 299297; 5, 7216; 6, 445lo0; 

Fuentes, A., 8, 8626 
Fuentes, L. M., 1, 477135; 2,256&, 60450954, 652lZ5, 

105979; 3, 6718, 7547*48; 4, 517; 5, 99130, 85Ol6l; 
6, 554774, 759139 

Fugami, K., 2,589l"; 3, 44574; 4,588@, 637@, 72131, 
72531, 79142, 824"l; 5, 927Iu, 938lu2l9; 8, 79846, 
807* 

Fuganti, C., 1, W3, 221a, 389139, 54328; 2, 291°9, 30113, 

8, 19079: 195110-11i, 203iii,i49,i50 5&4& 
Fuganti, P., 1, 18555, 18G5 
Fiigedi, P., 6, 4667, 4767fJ1, 511°3; 8, 224103J10, 225103J10, 

Fugger, J., 3, 89138 
Fugiwara, M., 5,167% 
Fuhlhage, D. W., 2, 943170, 97p9, 971e9 
Fuhr, K. H., 4, 123210b, 12521m* , ,  8 880@'~~~ 

7, 7947c, 8013$ 8, 8733, 47732 

31 113,1138 32119,119b 99850.51 999051. 4 36103,103~. , 

23Ol4O 

Fuhrer, W., 1, W M  

6,8305; 7, 9573a 
Fujami, H., 7, 30711 
Fuji, K., 2, 81683, 819lO2; 3, 135341*M233, 136341*34233, 

137"1,342, 105019; 4, 42IZZb, 124'15; 5, 439l7I, 44017'; 
6, 6471108112b; 7, 25Q9, 588174J75, 71v6* $ 9  8 9024, 
9 0 P ,  90944, 98937 

FuhrhOp, J.-H., 2, 354lI4, 357'14; 3, 8W9; 4,707; 

Fuji, M., 1, 6343 
Fuji, T., 4, 254179 
Fujihara, H., 1, 82S0; 3, 51Olg2; 4,42769,487&; 6, 

Fujihara, Y., 2, 12gM; 4,298%'; 7, 45365 
Fujihira, M., 7,50@ 
Fujii, A., 6, 535539, 538539 
Fujii, E., 8, 93456 
Fujii, H., 5, 83239; 7, 8791M; 8,39190 
Fujii, K., 7, 82956 
Fujii, M., 2, 33263; 4, 79G6; 5,623"; 6, 60640, 618112; 

Fuiii, N., 2. 1099112b: 4. 152? 5. 639 

93498; 7, 20563, 425149b 

8, 17071, 561417 

Fu$, S.,.1,.880113; 2; 36PZZ, &Piz1; 6, 507240, 515240; 
7.606156 

Fujii,'T., 1,768? 3, 652221; 6, 5314Z; 8, 201143, 244%, 

Fujii, Y., 4, 1103205; 8, 149117-119 
Fujiki, M., 3, 53063, 53263 
Fujikura, S., 3, 2MZ9; 4, 12e03, 87985 
Fujikura, Y., 4, 92lZ6; 6, 27080; 7, 970; 8, 33133 
Fujimori, K., 7, 76158; 8, 3685, 3985, 6685, 37OS9, 40981, 

Fujimori, M., 3, 52e7 
Fujimoto, E., 8, 98P6 
Fujimoto, G. I., 4, 41119J19b 
Fujimoto, H., 5, 752"*225, 71473; 8, 76619 
Fujimoto, K., 1, 642lZ1, 6 4 6 I z 1  656121J53 658lZ1 

54g3", 5493" 

412114 

665lZ1, 667Iz1, 67212'; 2, 3;lE2, 35782: 10608( 3, 
100561"3; 4, 8985 20652-54; 6, 60145, 523351, 5243s1, 
88355, 890@, 891k9s70 

Fujimoto, M., 8, 4446, 88176, 88276, 9024, 90844,90944, 
98937 

Fujimoto, N., 3 , 5 6 P  
Fujimoto, R., 2, 87735.36 
Fujimoto, T., 1, 77PZ2 
Fujimoto, T. T., 3, 1 17235,236, 155235*236, 156235236, 

Fujimoto, Y., 3, 85689; 5, 13667,68, 13774; 6, 105d7; 7, 
1536; 8, 96778 

Fujimura, A., 1, G 3 0 ,  104M 
Fujimura, H., 6, 51ff93 
Fujimura, N., 1, 11650, 11@O 
Fujimura, O., 1, 8WZ9, 810329b 
Fujimura, T., 2, 45052.53; 3, 455lZ5, 4601= 
Fujinaga, M., 6, 26647 
Fujinami, H., 7, 4525455, 46w5 
Fujinami, T., 1, 24359-60, 25415, 268s353kc, 26y7; 

Fujinari, E. M., 5, 19718 
Fujino, M., 2, 1O99llzb; 6, 63733, 64482, 664222 
Fujino, T., 4, 753Iu; 8, 8367 
Fujioka, A., 3, 43725, w, 448=, 4 4 p , 4 5 v ,  451", 

Fujioka, H., 1, 6343*4, 64&; 3, 466186, 75lS8; 4, 304356; 

Fujioka, T., 8, 8561a 
Fujioka, Y., 3, 503142 

94687; 6, 163193, 8 3 P ,  997I1O 

2, 44632; 3, 57v6; 4, 80916'; 6,564-; 8, 1698, 98832 

452", 48426, 49226, 49426, 49526, 50326, 513% 

5, 83874; 6, 106Q7; 7,44040 



Cumulative Author Index Fukutani 101 

Fujisaki, S., 3, 321139; 6, 80127928 
Fujisawa, T., 1, S 3 0 ,  lM30, 12268, 22168, 233", 23836, 

33673, 42397, 42498, 4251°2, 427lI2, 44@05, 56fIM; 
2, 30113, 3l1I3, 507", 749135, 7808; 3, 124259, 12P9,  
153416, 154416, 218lo0, 2201=, 227210*211312, 24316, 
24530-32, 24639, 25739, 44678, 463158, 47#12,213, 
476212313; 4, 12e01, 262303, 898177, 902l"; 5, 841g5; 
6, 2074, 493Iz8, 49413', 50P5, 83653; 7, 5164; 8, 
16869970, 17869, 179@, 18740,44, 188", 19077, 
1951"'*109 19677J20, 203'&, 205157, 24138, 26332, 
26732, 5&302, 83718, 889lZ6 

Fujise, Y., 1, 553", 87698; 3, 39079, 100872, 100972, 
101072; 5,61@, 62014, 62117, 622q 62325-27, 
62742; 6, 87518 

Fujishita, T., 4, 828,28a 
Fujita, A., 1, 41v9, 568231; 3, 124280, 125280, 126280; 

Fujita, E., 1, 834lZ3, 894I6O; 2, 1 16131*140, 61094.95, 
6, 46853 

61194'95, 71878,79, 81683, 819Io2, 855240, 105978,82; 

168492, 16Pg2, 21779, 105019; 4, 42lZzb, 15572; 
5, 9281, 945249; 6, 13428, 647110*112b 666231 66P3l, 
936ll1, 938132, 944132, 1004138, 10;842, 10&Ob; 
7, 9241*41b, 9341b, 9441, 457lI0, 588174J75, 621', 
62335, 71G6, 765l", 77314g9301* 8 24138 272119J20 
49631, 514l1I, 544259, 90244, ki5, 908',55, 90944,' 
91G5, 91155, 91455 

Fujita, H., 2, 7806; 3, 21795, 579Io1; 4, 9W7; 5, 736145, 
737145, 817IM 

Fujita, I., 8, 14583 
Fujita, J., 7, 778404; 8, 535IM 
Fujita, K., 2, 521, 1321*21c, 1421c; 3, 38lU, 38224, 72625; 

Fujita, M., 1, 474lo0, 5065, 5265, 527Io3, 751 IO9, 

3, 125309, 13534IM.343, 136MIW343, 137341,342 

5, 429lI5; 6, 11797 

831g8; 2, 57240, 57S40; 3, 102745; 4, 354I3O, 
lM067; 7, 778410; 8, 845*46, 1 163, 1345*46, 20"5*46, 21&, 
14582 

Fujita, N., 8, 36974 
Fujita, S., 1, 36648; 3, 5931E2; 4, 115I8Oe, 3941"v195, 

1017213, 1019213; 5,693l"; 6, 48743, 48943; 7, 2651, 
2191°, 524", 69V0 

Fujita, T., 3, 4O2l3O, 40413'; 4, 313460, 1023257; 
6, 566929*930, 7W9; 7, 811g1; 8, 49631, 544259 

Fujita, Y., 1, 803306; 2, 5276, 5286; 3, w 5 ,  26725, 
428", 47#09, 472209, 47S209, 49484, 99237, 99441; 
5, 14, 24, 1So5, 7878, 79761, 79974, 82116', 88214, 
88829, 88931; 6, 157172, 85213', 87626, 88226, MZ6, 
991E9; 7, 6M3; 8, 698137J38 

Fujitaka, N., 2, 21E5 
Fujitani, T., 1, 54329 
Fujitsu, H., 8, 598lo0 
Fujiu, T., 6, 498I7l 
Fujiwa, T., 3, 44571 
Fujiwara, A., 5, 16794; 7, 6461a 
Fujiwara, A. N., 8, 354171 
Fujiwara, H., 8, 84475 
Fujiwara, I., 5, 75881 
Fujiwara, J., 1, 8852*54, 165lI1; 4, 1401,!, 20965; 6, 291217, 

Fujiwara, K., 2, 3 4 P ,  35758; 5, 7361421m 
Fujiwara, M., 6, 89'''; 7, 6461a; 8, 2OlI4l 
Fujiwara, N., 6, 498I6O 
Fujiwara, S., 2, 749IM; 3, 47OZo8, 47lZo8, 47908; 

Fujiwara, T., 1, 561159; 2, 649Io5; 3, 137376; 4, 

77v5; 7, 69747; 8,223*, 224* ' 

4,594146 

1056141.14Ib; 5, 7361428- , ,  7 774332, , ,  8 84791 

Fujiwara, Y., 1, 162Iw, 25414J4b 27780J2JJ3, 27814.,w, 
27986, 280E6; 3, 29511, 30211,'56736J90, 583lZ0, 
595'", 607'", 6103$ 4, 8362-5, 83710J3-15, 84150, 
856lo0; 7, 107168; 8, 1 1336, 889lZ8 

Fujiyama, F., 8, 2833, 3633, 6633 
Fujiyama, R., 2, 57780 
Fukagawa, T., 1, 162Iw, 25414, 277QE3, 278I4Gu 
Fukami, N., 5, 35079; 7, 25538 
Fukamiya, N., 8, 
Fukanaga, T., 4, 7872839, 1 103206 
Fukase, H., 6, 7437 
Fukata, G., 3, 3291E7 
Fukatsu, S., 4, ll1152b, 2 1 P ;  6,532- 
Fukaya, C., 2, 104l1O9 
Fukazawa, M., 5, 637lO2 
Fukazawa, Y., 1, 55390."*98; 3, 39079; 4,255l%, 477165; 

Fukomoto, K., 4, 5O5lM 
Fuks, R., 4, 45I3O; 5, 1 162569257J65, 6763, 68974, 6943a; 6, 

Fukuda, E. K., 7,854* 
Fukuda, H., 6, 102260 
Fukuda, J., 2, 77113 
Fukuda, M., 6, 48739, 48939, 54339 
Fukuda, N., 4,845@ 
Fukuda, T., 6, 63733 
Fukuda, Y., 1, 343I1I; 3, 27q7; 4, 56P9, 969m; 5, 82926 
Fukui, K., 2, 28233, 29172,74, 29279, 6628; 3, 55636; 4, 

51016', 107320, 107620; 5, 75224*225, 45154, 67814* 9 ,  7 
9690, 98", 87712" 

Fukui, M., 1, 46320; 2, 54177; 4, 52253, 52353; 5, 41245; 
8, 742 

Fukui, T., 5, 29759, 1 19638, 1 19738 
Fukumori, S., 4, 26lZE6 
Fukumoto, K., 2, 222147, 384316, 76567, 85lZz2, 8 W 4 ,  

5, 53287, 62325-27, 736142m; 6, 87518, 93297 

517323,324,325, 54323,324,325 551684 552325,701 

102461,62; 3, 164480, 165480, 167482, 168482, 66017, 
67786, 67917; 4, 3088*88k-0, 12120992w~b, 18170, 231277, 

473l", 479154, 5224;, 52454: 53178, 53k5i*95, 53&, 

23917, 261 17,299,300,301 33321-23 398215 41215a.229 
5@)llO, ~01113,116,117 505135 510172,176. 5 41038 

541 110,11 I 68128 69183,84.86 69283.83C.84 
69383,~07-~~,111,~14 694114 71257b 723107 
741157,157cd 742162 8418898 843117, 847136, 1032100; 
6, 756lZ6, ;57l3O, ;8070; 7,493l*, 51715, 564", 
56989; 8, 31437, 945Iz8 

Fukumoto, T., 8, 24886 
Fukunaga, J. Y., 5, 70107 
Fukunaga, K., 6, 6MX8, 95P5; 8, 8O6lz1 
Fukunaga, R., 1, 860m 
Fukunaga, T., 4, 47IM, 42412, 42912, 43012; 

Fukunaga, Y., 7, 5 V 5 ,  6255, 6355 
Fukunishi, K., 4, 753163 
Fukuoka, S., 2, 725lZ1 
Fukushi, H., 2, 81060; 3, 21672; 4, 1009140 
Fukushima, A., 6, 556827 
Fukushima, D., 7, 76157 
Fukushima, D. K., 8, 629179 
Fukushima, H., 7, 47333, 50133, 50233; 8, 164&, 178&, 

Fukushima, M., 3, 229226; 8, 8412, 45924' 
Fukushima, T., 6, 453143; 7, 12016 
Fukuta, K., 5, 28228, 28428, 60145, 60645 
Fukutani, H., 5, 3823c 
Fukutani, Y., 1, 88"; 4, 14011, 2O964~~~, 753167, 96V9, 

5, 55230 

17946 

96959; 6, 

75 Cumulative Author Index Dietrich 

de Waal, W., 3, 2Olo8 
de Waard, E. R., 2, 81273; 3, 153414, m 4 l 4 ,  87572877, 

88lW, 882100*'0'; 6, 753Il6. 755Il6: 8. 84355 
Dewan, J. C., 1, 314129; 5, 117540, 117@; 8, 68395, 

68695 
Dewar, J., 2, 152Io3 
Dewar, M. J. S., 1,5804; 2, 105456; 3, 66432, 66532; 4, 

2701, 27345, 28045J19J20, 484l1*l4, 107015; 5, 67%, 
72179, 491206, 51619, 70319, 70519, 829", 

de Weck, G., 5, 2216', lo th3 ,  Ibs'4S3, 1 lb7'71, 1 108I7l 
Dewey, R. S., 8, 4724, 47625 
DeWilde, H., 4, 259268, 262268; 5, 924146 
Dewinter, A. J., 1, 648128, 649Iz8, 650Iz8, 672lZ8 

de Wit, P. P., 2, 48233, 48433 
DeWitt Blanton, C., Jr, 2, 828Iw 
De Witte, M., 6,80& 
De Wolf, W. H., 4, 100P9, 1018226 
DeWolfe, R. H., 2, 368239; 6,488", 489%, 556"J7, 

de Woude, G. V., 8, 348I3O, 349I3O 
Dexheher, E. M., 4, 48747 
Dey, A. N., 8, 31221 
Dey, K., 2, 74378 
Deya, P. M., 7, 3468 
Deycard, S., 4, 72338, 73838, 74738 
Deyo, D., 1,66%, 8750; 2, 53644, 5 3 P ,  53960 
Deyo, R. A., 6, 822Il6 
Deyrup, J. A., 1, 834I3l, 835131J37 836l3I 83713'* 2 

42845; 5, 5831M; 7,4705, 4715,'4725, 473', 41i5,' 
4765, 4815, 4835; 8, 38650 

418115c 

856197,19835,2l4, 857228 9005. 7 87298. 8 724169,169c 

675lZ8, 679128, 708'28, 710Iz8, 715128, 716128, k6278 

561%J7, 5 6 2 % ~ ~ ~ ,  5632437, 566", 56724, 571", 57227 

Dbziel, R., 2, 624I6I, 105980, 1 1 0 P 3  
Dezube, M., 4, 379114*114a, 380114a; 6,26l"; 7, 41511", 

D'Haenens, L., 3, 90093 
Dhaliwal, G., 4, 37lO7 
Dhanak, D., 4, 1018224, 10192x 
Dhani, S., 4, 56439 
Dhanoa, D. S., 1, 433226; 3, 21240, 25070; 4, 17757, 

78930, 79130 
Dhar, D. N., 5,71'&; 7, 7w6 
Dhar, R., 5, 63479 
Dhar, R. K., 2, 24782; 7, 267'19J" 
Dharan, M., 4, 108177, 108288*89 
Dhararatne, H. R. W., 1, 804308, 805308 
Dhareshwar, G. P., 6, 825129 
Dhavale, D. D.. 2. 657I6lb 
Dhawan, K. L.,' 3,' 32188, 265Ig3, 266"; 5, 692Io2; 6, 

724Is4 
Dheer, S. K., 6, 625Is6 
Dhillon, R. S., 3, 23lZ4 
Dhimane, H., 3, 579Io1 
Dhingra, 0. P., 3, 509176, 66019, 67V7, 67368, 67919, 

Dia, G., 8, 451172 
Diab, J., 5, 773167, 774167 
Diab, Y., 1, 387130J31 
Diakur, J., 6, 43842, 46327 
Dial, C., 4, 288IE8, 3468k 
Dialer, K., 7, 45015 
Diamanti, J., 2, 8401E2 
Diamond, S. E., 7,452* 
Dianin, H., 3,6604 
Diaper, D. G. M., 2, 2773 
Diu, A. R., 8, 67117 

681@, 68357b, 68668, 80732*33; 6, 732, 41912; 8, 79858 

Dias, H. V. R., 1, 1 P7, 23Il8 
Dias, J. R., 7, 68078; 8,248& 
Diana, L., 8, 66174 
Dim, F., 3, 327I7l 
Diaz, G. E., 7, 883175 
Diaz De Villegas, M. D., 2, 40645 
Dibi Ammar, 6, 53vz2 
Di Braccio, M., 6, 48749-51*53 48q3 
Dich, T. C., 3, 124286, 12528< 127286; 5, 1 152143 
Dick, K. F., 7, 25429 
Dickason, W. C., 8, 70730, 70830 
Dicke, R., 3, 49593b; 4, 7601% 
Dicken, C. M., 5, 25552*s3, 2W2, 264s2*53 
Dickenson, H. W., 6, 818106 
Dickenson, W. A., 6, 281147J48 
Dicker, D. W., 6, 26756 
Dickerhof, K., 8, 1 1340, 1 1 P ,  863237 
Dickers, H. M., 8,770"l 
Dickerson, D. R., 6, 221IM 
Dickerson, J., 4, 84672, 84982 
Dickerson, J. R., 7, 2Mg3 
Dickerson, R. E., 2, 5471°1, 548Io1; 3, 1477, 1577, 

Dickey, E. E., 3, 693L43 
Dickey, J. B., 6, 21387 
Dickinson, A. D., 5, 22381 
Dickinson, C., 1, 34231 
Dickinson, R. A., 2, 80952, 82352 
Dickinson, T., 3, 63425a 
Dickman, D. A., 1, 477136; 3, 7550, 7755, 7860-62, 7960,61, 

8160*61*66; 7, 22449 
Dickson, J. K., Jr., 4,815l", 817l"; 5, 83770 
Dickson, L., 8, 50786 
Dickson, R. S., 5, 10387, 1 13332, 1 13434*36*43, 1 14632 
Dickstein, J. I., 4, 31°, 411°, 471°, 661° 
DiCosmio, R., 2, 465106 
Diddams, P. A., 4,313& 
Diebold, J. L., 3, 84536 
Dieck, H., 3,271 I ,  53060; 4, 8414*, 8 W 6 ,  84567, SOg5,  

Dieck-Abularach, T., 2, 844Ig8 
Dieckmann, W., 2, 7962 
Dieden, R., 1, 661'67J67a*c; 3, 8787 
Diederich, F., 3, 55742, 92749 
Diehl, J. W., 8, 322108J09 
Diehl, K., 6, 185IM, 1871M 
Diehr, H. J., 4,5 1 145a; 8, 99040 
Diels, O., 3, 89354; 4, 4 4 I z 5 ;  5,316l, 426'06, 4513v4, 

Dien, C.-K., 4, 282137 
Diepers, W., 2, 105460; 5, 501263 
Diercks, P., 7, 9573a 
Diercks, R., 3,53790, 538w*92; 5, 1 151130 
Dieter, J. W., 8, 5 4 P 1  
Dieter, L. H., 1, 54319 
Dieter, R. K., 2, 12Ol8l, 51760, 83P7 ;  3, 22133, 24lS0; 4, 

1891°2, 19O1O8, 1911@', 192115, 229232; 5, 178139; 8, 
5 U o 1 ,  8362J', 83qd, 8422d-8 

Dietl, H., 3, 21122; 4, 58720*22*37 
Dietliker, K., 6, 543625 
Dietrich, H., 1, 941*44, 1261, 1365, 1893*w, 19lo0, 23123, 

Dietrich, H. W., 7, 506298 
Dietrich, M. W., 2, 363IE9 
Dietrich, R., 3,89034, 904131+132; 4, 1 104209 
Dietrich, W., 1, 16292 

363& 

85248 

513l, 5525; 8, 52623 

29147; 3, 693143; 6, 723145 



Fukuto Cumulative Author Index 102 

Fukuto, J., 6, 544628 
Fukuyama, J., 5, 16267; 6, 7341°, 73S0 
Fukuyama, K., 8, 5351M 
Fukuyama, T., 1, 762141; 2, 652123b, 1069135, 109Q7; 

4,377'"*, 384145a; 6, 5", 26650, 5314"; 7, 169lO7, 
24682, 3581°, 3711°, 3801M; 8, l lm, 41g5, 6695 

Fukuyama, Y., 5, 61172; 7, 1741M 
Fukuzaki, K., 2, 71451*52, 72v2 
Fukuzawa, A., 5,61 172 
Fukuzawa, S., 1, 24359860, 25415, 2685333bc, 26957; 2, 

44632, 59816; 3, 381%, 382%, 57e6; 4, 34787, 8091a5; 
7, 9564, 773308.309, 774326, 775352~354.355, 
776308,309,355363. 8 1698 98832 

9 9  t 

Fukuzawa, Y., 6, 5O1lg3 
Fukuzumi, K., 3, 991W; 8, 552M9, 557384, 859215 
Fukuzumi, S., 5, 71132J33; 7, 85237, 883180; 8, 9Y6 
Fulcher, J. G., 8, 889136 
Fulka, C., 4, 107429 
Fuller, C. J., 8, 
Fuller, G., 8,321 '06, 89720 
Fuller, G. B., 7, 49S209 
Fuller, R. W., 8, 618110, 623151 
Fullerton, D. S., 7, loll3*, 2W7, 84Sa 
Fullerton, T. J., 3, 7531°5; 4, 58726, 588@, 614380, 

Fulop, F., 5,584'%; 6 ,52P2  
Fulap, G., 6, 534519 
Fulton, B. S., 2, 846202 
Fulton, R. P., 4, 604285.2w, 646290; 8, 96035 
Fultz, W., 1, 30174, 31674 
Fu-Lung Lu, 7, 5W1 
Funabashi, M., 4, 8577e; 7,856@ 
Funabashi, Y., 4, 7959bc, 216lZ6; 6, 27115, 

Funabiki, T., 8, 449159+160, 4531g1, 567&l 
Funaki, K., 1, 790263; 4, 351125 
Funaki, Y., 8,38863, 87422 
Funakoshi, K., 2, 5407'; 8, 191g5, 1981M 
Funakoshi, W., 8, 971109, 99567 
Funakubo, E., 4, 10O6lO6 
Funakura, M., 8,991" 
Funasaka, W., 4, 1017211, 1O2l2l1 
Funayama, M., 3 ,299 
Funayama, T., 8, 61lW, 66lW 
Funcke, W., 6, 790112 
Fiinfschilling, P., 5, 71e9 
Funfschilling, P. C., 3, 1786 
Fung, A. P., 4, 304357; 6, 76514; 8,406~1 
Fung, D., 7,854", 85S4 
Fung, K. H., 2, 29480 
Fung, N. Y. M., 8, 17114, 21114 lisM 
Fung, S., 4,893l"; 8, 397I4l, &lo66 
Fung, V. A., 3, 36289 
Funhoff, D. J. H., 3, 92750 
Funk,R., 5, 5135, 5145, 5245c, 5275 
Funk, R, F., 5, 857232 
Funk, R. L., 1,872"; 2, 6P9; 3, 58292; 4, 191"', 23916; 

5, 24g3', 3 W 0 ,  435151, 517", 51929JM, 53429, 
537%, 538'02, 54P9g, 573128, 574lZ9, 6199, 6249, 
62S9, 69183, 692'39", 69383, 841s9, 8431169122.123 
1151132w9135; 6, 757129 859169,170,172 106387. i 
33839 

61P0,  62P0;  6, 154151; 8, 84351, 844151 

164199 

, 9 ,  

Funke, B., 2, 3 6 P ;  6, 42567 
Funke, C. W., 5, 16579 
Funke, E., 1, 85964 
Funke, P. T., 6, 64493 

Furber, M., 1, 132106, 75295; 4 , 8 9 6 5  7, W1, 367", 
375". 55255 

F-,-G.~ ~.,8,546310 
Furlani, D., 2,564" 
Furlenmeier, A., 7, 8616̂  
Fumeaux, R. H., 6, 4885 
Fumiss, B. S., 7, 55S70 
Fiirst, A., 2, 16716'; 4,7=, 3089; 7, 861Q; 8, 228lU, 

Furst, G. T., 4, 79587; 8, 84681 
Fiirstner, A., 1, 2126, 2136, 27162*62b; 2, 28@', 294'l; 3, 

57055*129, 58255, 58355J29, 63e7, 63157; 6,978= 
Furstoss, R., 7, 5942"3, 60"3*4534@47ab, 6247c, 

78l%, 42915%, 503280281 
Furtek, B. L., 3, 90l1lo 
Furth, B., 5, 178135 
Furuhashi, K., 7, 429155 
Furuhata, T., 6, 44077 
Furuichi, A., 8, 19S106, 197l" 
Furuichi, K., 7, 55e9 
Furukawa, I., 6, 172% 
Furukawa, J., 4, 9395, 60ls1, 602=l, 643251, 96857S8, 

97058b*70, 973s8b; 5, 3512, 5651; 7,40#'* , ,  8 29239 
Furukawa, K.. 6. 7M2' 

36758, 544257 

Furukawa; M.', 2, 9221°3J04; 3, 83269; 4, 231275; 5, 
1O2lM: 6. 119116. 817Io3 

Furukawa, N., 1, 82S50; 3, 510182; 4,33S7, 42F9, 487&; 
6,934"; 7, laM, 20563, 425149b, 47010J1, 49POb, 
762", 764"', 77780, 778395; 8, 41088*93 

Furukawa, S., 1,4741M, 477137J38, 56P9 ;  3, 135360.361, 
136360361, 137360.361, 13p60.361, 142360.361 143360.361 
155429, 156360*361; 4,49799; 6, 89382 

Furukawa, Y., 2,2151'; 4, 7 P b ,  379114J14b 382114b, 
383114b, 41311&; 6, 

Furumai, S., 8, 39297 
Furusaki, A., 3, 40O1l9, 404135; 4, 817202; 8, 6043 
Furusaki, F., 8, 395lZ9 
Furusako, S., 8 , 3 7 P 5  
Furusato, M., 3, 961m, 1041a, 1O8lm, 1 1716$ 8, 96674 
Furusawa, F., 3, 168494304, 1694w3w, 170494-504 
Furusawa, K., 6, 60642 
Furuta, K., 1, 7812, 16181*82, 1651"*110, 50923, 827&; 2, 

2287, 7259, 91&, 9346. 9450, 10329; 3, 44688; 4, 
107140d, 814186, 9 7 6 % ~ ~ ;  5,35S8%, 377111*111ab* 7 
3B5' 

5311a5; 7, 86i79 

9 ,  

F~ruta. T., 5, 225103*104, 226'04 
Furutachi, N., 5,222&, 2 2 P  
Furutani, H., 8, 193lO2, 1 9 P b  
Furuya, T., 4 , 2 0 P  
Furuyama, H., 2, 547lZ1, 551121, 552121; 5, 847136, 

1O32'Oo; 8, 534158, 537158 
Fusaka, T., 4, 1056141J41b 
Fusco, C., 7, 13lU 
Fusco, R., 4, 1O8Sg8, 1099187 
Fuse, M., 4, 121205c 
Fuse, Y., 2, 587139; 3, 222143 
Fushiya, S., 8, 611", 66lW 
Fusi, A., 7, 108173 
Fuson, R. C., 2, 152lO4; 3, 499'11, 503149, 512149, 563l, 

Fustero, S., 2, 519, 619; 5, 16163.64, 480178, 484179; 8, 

Futagawa, T.. 4, 97Sg1 
Fuzesi, L., 2, 5551"J45; 3, 97811 
Fuzuzaki, K., 1, 5841° 
Fytas, G., 5.578'" 

8W2; 4,83&; 7, 15632; 8, 532lZ9 

1372, 12487988, 696lU 



G 
Gaasbeek, M. M. P., 5, 1 1871° 
Gabarczyk, J., 6, 4367 
Gabard, J., 2, 29278 
Gabe, E., 4, 89214; 7, 85665 
Gabel, N. W., 1, 387135 
Gabel, R. A., 3, 261156, 512m; 4,428” 
Gabhe, S. Y., 1, 5827; 2, 57242; 7, 3309 
Gable, R. A., 1, 474Io8 
Gabler, M., 6, 551685 
Gabmeier, J., 3, 3807 
Gabor, G., 4, 608318 
Gabriel, J., 1, 5M9, 63157; 3, 8775, 98730; 6, 87633, 

88233, 88733 
Gabriel, S., 2,400” 
Gadalla, K. Z., 2, 790”8J9; 6, 48745, 48P5, 500178, 57345 
Gadallah, F. F., 3, 5O7l7O 
Gadamasetti, K., 5, 9301n, 931177, 938177, 9402”, 

Gadek, T., 1, 37j1O1; 5, ;14499 
Gadelle, A., 7, 247’04 
Gaden, H., 6, 4993 
Cadi, A. E., 2, 42P7 
Gadient, F., 2, 33153, 33253 
Gadola, M., 5, 
Gadras, A., 8, 40982 
Gadre, S. R., 6, 1022& 
Gadru, K., 8, 1 1339, 1 1539 

943251, 947177 951 177 963251 

Gadwood, R. C., 1, 6481279-128, 649127,-128 650127,-128 
672127,-128 675127~128 679127~128 708127,-128 
710127~128, 715127r128 716127.-128 86278 881 119, 

883Iz7, 884Iz7; 3,49;&, 87lI4, 1$415, 1$615, 78745; 
4, 1598O, 24696, 258”, 260”; 5, 806101-103, 102686, 
102789; 6, 901lZ3; 7, 67320 

Gaertner, R., 8, 972ll6 
Gaeta, F. C. A., 6, 10943, 106692 
Gaetano, K., 4, 2881E8, 34686L 
Gaeumann, T., 7, 35 
Gaevoi, E. G., 6, 43970 
Gaft, Yu. L., 8,770” 
Gagel, K., 5, 59626, 59P6 
Gaggero, N., 7, 1949, 429lSoa 
Gaginkina, E. G., 3, 63531 
Gagnb, M. R., 4, 410263 
Gagne, P., 4, 476155 
Gagnier, R. P., 3, 41929-30, 42229*30 
Gagosian, R. B., 1, 847”; 3, 89252; 5, 59729 
Gahan, L. R., 4, 298292 

Gaiani, G., 5, 42389 
Gaibel, Z. L. F., 4, 1013181; 6, 971lZ8 
Gaiffe, A., 8, 2998l 

Gaines, D. F., 1, 1367 
Gainor, J. A,, 3, 5111g1 
Gains, L. H., 3, 73628 
Gainsford, G. J., 1, 786250 
Gainullina, E. T., 1, 520a 
Gair, I. A., 8, 197126 

Gai, Y.-Z., 8, 374139, 3771a 

Gaillot, J.-M., 3, 86630 

G&, Ha- J., 1, 3724%7u17.24W%250351352, 528120,121, 
531 131,132, 535145,147, 536145.147, 773203203b, 788256, 
8OS3l1; 2, 7684; 3, 1 5 F ,  166466, 174530, 230237; 
5, 1 16264; 6,438%, 46328, 4MZ9, 998lZ1 

Gaisin, R. L., 4, 599213, 640213 
Gaitanopoulos, D. E., 5,404*O, 4 0 9 O  
Gaj, B. J., 2, 18315 
Gajda, T., 6, 26755 
Gajek, K., 5, 80387, 9711 
Gajewski, J. J., 4, 103648; 5, 5W7, 51817, 54717J7c 

69g3, 7 m ,  821163, 826158J58b, 8272, 829, 841d, 

8572”*225J30, 859239, 8778, 972?, 1016@ 
854176.179 855176,179, ~~699,176201203307308315319, 

Gajewski, R. P., 4, 128221; 5, 15222 
Gakh, A. A,, 4, 347Io3 
Gal, J., 6, 291218*219 
Gala, K., 5, 9589, 96114 
Galamb, V., 3, 55956 
Galambos, G., 2, 381305 
Galarini, R., 2, 33876 
Galat, A., 2, 357138; 5, 73614” 
Galatsis, P., 5, 34567d 
Galbo, J. P., 7,71054 
Galbraith, H. W., 8,366” 
Galdecki, Z., 4, 8365c 
Gale, A., 3, 81679 
Gale, D. P., 7, 231137 
Galeazzi, E., 4, 106l1% 
Galeeva, R. G., 4, 41119 
Galeffi, B., 5, 850152 
Galemmo, R. A., Jr., 2, 838169; 5, 211%, 22l” 
Galesloot, W. G., 4, 309412 
Galiano-Roth, A. S., 2,507”, 50920; 6, 727198 
Galin, F. Z., 8, 68073, 68373 
Galindo, A., 3, 39190, 393w, 39P7 
Galindo, J., 1,417“, 41874; 5, 45685 
Galinovsky, F., 8, 2731”J25 
Gall, M., 1, 318*19; 2, 128”, 18317, 184=J4, 5Nz3, 

Galla-Bobik, S. V., i, 342% 
Gallacher, G., 4, 107642 
Gallacher, I. M., 6, 441E2 
Gallagher, D. W., 8, 3991a 
Gallagher, J., 5, 736145 
Gallagher, M. J., 8, 859211 
Gallagher, P. T., 2, 76576, 1O72l4O; 5, 1 6 P ,  843l”; 6, 

Gallagher, S. R., 4, 545Iz6 
Gallagher, T., 2, 7367, 655I4O; 3, 67370, 67470b; 4, 308410, 

Gallagher, T. F., 8, 99151 
Gallardo, T., 1, 24869 
Gallazzi, M. C., 4, 602258; 5, 3615 
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Gallenkamp, B., 7, 753158J59 
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8 3 P ;  3, 418, 7’’ 818 1118* , ,  7 13076; 8, 3044, 664 
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Gandolfi, C., 4, 106138e 
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Ganis, P., 2, 5649, 56620; 4, 744131 
Gannett, P., 1, 429lZ6, 797283, 79P9 ;  6, 9951°1; 7,555@ 
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Garcia, B. A., 6, 21281 
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Garcia, J. L.. 4, 5175, 5185, 53593, 53795, 53893, 53q3 
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Gamer, R., 6, 668254, 669254 
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6, 17686 

Gartenmann, T. C. C., 3, 583Il8 
Garti, N., 8, 42129, 42229, 43674, 43776,77 
Gartiser, T., 8, 38427 
Giirtner, J., 3, 383"; 6, 26758959 
G h e r ,  K.-G., 6, 60743, 61277 
Garver, L., 4, 31 1451 
Garvey, B. S., 8, 14p0, 15e0 
Garvey, D. S., 1, 41043,44, 436Is3; 2, 27, l0OI3, 1 13IM, 
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Garwood, R. F., 3, 63533, 640107-i07a, 64733*107. 9 ,  7 3069 9 
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Gary, J. A.,'l, 131w; 6, 859174 
Garza, T., 5, 6560 
Gasanov, R. G., 8, 765Il 
Gasc, J. C., 3, 
Gasc, M. B., 4, 290Iw; 7, 4701, 488', 490'; 8, 856175 
Gasdaska, J., 1, 82127; 4, 108179; 6, 542602 
Gase, R. A., 8, 9370,72, 9478, 561418,419 
Gaset, A., 1, 82120-22; 2, 354'08, 40440, 77217, 77529; 

6, 173&, 17546*71,73 
Gasic, G. P., 4, 413273 
Gasiecki, A. F., 4, 384142 
Gasiorek, M., 8, 60622 
Gaskell, A. J., 8, 587% 
Gaspar, P. P., 5, 950285; 8, 76516 
Gasparrini, F., 6,727l" 
Gasperoni, S., 2, 52482,83 
Gassman, P. G., 1, l W 1 ,  648137, 654137, 655137, 84617; 

3, 334218, 6145, 649*06, 87678-80, 89031, 9Ol1l2, 9 0 3 ~ ,  
905138, 969131,132; 4, 285161, 43094.95.97. 5 34158 , ,  
52037,38,40,41 52142 52241, 585203 85fj2I6, 936200, 
1 1864; 6, 2i764, 243@, 657Is1, 6;2Is1, 736%; 7, 
125", 12655, 208'l, 47662, 7945, 874Iw, 878145; 
8, 89q7, 99462 

Gamer, T., 1, 563173; 6, 17211 
Gastambide, B., 7, 169Il3 
Gasteiger, J., 5, 71123 
Gastiger, M. J., 7, 13115J16J19 
Gaston, L. K., 7, 72429 
Gaston, R. D., 5, 52763, 534w, 535w 
Gateau-Oleskar, A., 1, 561Is; 4, 748156 
Gatenbeck, S., 6,81 176 
Gates, B. C., 7, 8407 
Gates, J. W., Jr., 3, 74772; 8, 912w 
Gates, M., 8, 33028.29 
Gatilov, Y. V., 3, 386@' 
Gatterman, L., 3, 582II2 
Gatti, A., 2, 73739; 8, 277Is3 
Gatti, N., 8, 9 0 O 3 O  
Gattow, G., 6, 23349, 552694 
Gattuso, M., 4, 387I6O 
Gaude, D., 6, 1 
Gaudemar, F., 4, 55Is6 
Gaudemar, M., 1, 21422*228, 21822949, 22022*49*65, 22349; 

2, 812*4,5, 18319, 2775, 27g5J5, 28@', 2815, 
28349, 28455, 28665vs, 28765, 29175, 29276, 29484, 
29684, 48638, 63e2, 63lZ2, 63222, 63422, 63551, 64v1, 
98328, 98934*35, 990%, 99236, 99336; 4, 8984f, 
95102b,e,g, 88091, gg391.101 884101.105. 5 1ool45.  
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Gaudry, M., 2, 90247, 90347 
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Gaugler, R. W., 6, 26321 
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Gaul, M. D., 3, 1O6lM, 1062&; 4, 5Ol1l4; 5, 854175 
Gault, F. G., 8, 14248, 89615 
Gault, H., 2, 14773 
Gault, R., 6, 288185J91 
Gault, Y., 7, 629 
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Gaur, J. N., 7, 70S5 
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Gauthier, J. Y., 6, 26'09, 92770 
Gauthier, R., 6, 529424 
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Gautier, J.-A., 2, 95720; 6, 

Gautschi, F., 3, 27313; 6, 1059@ 
Gauvreau, A., 8, 252IO9 
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6, 848Io9; 8, 171106 
Gavars, R., 8, 59577 
Gavens, P. D., 1, 1393 
Gavina, F., 4, 49273; 5, 47415$ 6, 17219 
Gaviraghi, G., 7, 747Io5 
Gavrilenko, V. V., 5, 1 148115; 8, 26761, 271 lo*, 274135, 

Gavrilov, L. D., 4, 55156 
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688%, 690101, 691% 
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Gebhart, H. J., Jr., 3, 7215 
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Gelbein, A. P., 8,2858, 2938 
Gelfand, S., 8, 33675, 34175J01, 926I7J8, 92718 
Gelin, R., 3, 318IZ7 
Gelin, S., 3, 318Iz7; 5, 766Il6; 6, 80756 
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Gerber, H.-D., 6, 453139 
Gerberding, K., 5, 55755 
Gerbing, U., 5, M2182*185; 6, 48O1I6 
Gercke, A., 2, 169Ia 
Gerdes, H., 6, 10Q7 
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Gerdes, J. M., 4, 1753,53a; 5, 34262b, 4S7I;  6, 667239 
Gerdes, P., 2, 51451; 6, 119I1O 
Gerdil, R., 8, 23114' 
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Gesson, J. P., 1, 567222 
Getman, D., 5, 914ll4 
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Getson, J. C., 8, 231143, 275145 
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Ghirardeili, R. G., 6, 9515 
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Ghisalba, O., 7, 77lZob 
Ghisalberti, E. L., 5, 144lW; 7, 
Ghodoussi, V., 4, 72962 
Ghomi, S., 7, 486145 
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Ghosh, M., 5, 961°5 
Ghosh, S., 3, 87lI5; 7, 23950 
Ghosh, S. K., 2, 586I3l; 5, 1498 
Ghosh, T., 4, 49690sg1, 79157, 87876; 5, 381117; 7, 8719 
Ghoshal, M., 4, 164lo0 
Ghoshal, N., 7, 82335 
Ghozland, F., 4, 229220 
Ghrayeb, N., 8, 354163 
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4, 20963,69, 895IM, 90O1&; 6, S3, 849lZ2 
Giacin, J. R., 7, 13123 
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Giannis, A., 3, 2S6O 
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Gianturco, M. A., 4, 257225; 8, 943122 
Giardi, M. T., 2, 96569 
Gibb, A. R. M., 8, 950159 
Gibboni, D. J., 7, 31° 
Gibbons, C., 2, 1 
Gibbons, E. G., 4, 3088988e, 12lZm, 24363; 6, 105p3 
Gibbs, D. E., 4,273&, 28046 
Gibbs, R. A., 6, 9O3l4O 
Gibby, M. G., 3, 29933 
Gibs, G. J., 8, 61486 
Gibson, C. P., 1, 42812', 429lz1, 457lZ1; 3, 20912; 

Gibson, D. H., 1: 878Io5; 8, 17Il3, W 3 ,  551338 
Gibson, D. M., 5, 947267, 9 4 P 7  
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Gibson, M. S., 4, 391178c, 49687; 6,65l, 7965, 8165, 

Gibson, T., 2, 159lZ8; 4, 15362b; 8, 67329, 67529,40, 676&, 

Gibson, T. W., 3, 85P1 
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926'", 927lZ0, 935I5l, 93615', 937156,157; 
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Giering, W. P., 5, 2724, 2734, 2754J0, 2771°, 28120; 

6, 686365, 69eg2; 8, 890138 
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Giersig, M., 8, 33567 
Gierstae, R., 8, 864240 
Giesbertz, K., 2, 364206 



109 Cumulative Author Index Giolando 

Giesbrecht, E., 7, 77P8 ,  772293, 773293, 774336 
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4, 48140, 31 lM5, 386147, 7163, 71i3J6, 7251° 7273,56, 
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Gilani, S. S. H., 5, 429Il2 
Gilardi, A., 2,492", 51658 
Gil-Av, E., 2, 109488 
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Giles, R. G. F., 2, 746lo9, 74812$ 5, 572Iz2; 7, 35541 
Gilge, U., 2, 74380 
Gilgen, P., 4, 108173*78 
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Gillespie, R. J., 1, 29229; 3, 29723; 4, i0i210, 
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Gingrich, H. L., 4, 1096159, 1097159J69, 1098159 
Ginn, D., 1, 40216 
Ginocchio, S. D., 8, 26gW 
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Hampton, K. G., 1, 320; 2, 50718; 7, 187l" 
Hamsen, A., 1, 2021M, 203'02, 23426, 33147, 66918', 

Hamuro, J., 7, 16167 
67Ol8l 

Han, B.-H., 2, 279"; 4, 42650; 5, 386132, 38713&, 63811', 

H a ,  C.-Q., 8,191% 
639'"; 6, 97715; 8, 368@s70, 37S70, 764" 

Han, C. Y., 5,92%, 94% 
Han, G., 8, 40417 
Han, G. R., 7, 107'53J54 
Han, G. Y., 7, 480105, 4821°5 
Han, K. I., 5, 1 13S4'; 8, 74347, 83821*21c, 8@lc 

Han, N. F., 8, 783''" 
Han, O., 8, 34412','2'b 
Han, W. T., 6, 899"' 

Han, Y. K., 2, 54688, 54888 
Han, Y. X., 4, 49275 
Hanack, M., 1,416@; 3, 38118, 396'O3JW ; 4, 2701'J2, 

27121,22, 27221; 6, 19@, 72%, 17220, 5001E3, 1012, 
10134, 1033125; 8, 349137, 87319, 93347 

Hanafusa, M., 7, 426148a 
Hanafusa, T., 1, 1165O, 11850, 555115 ; 4, 97278; 5, 79286; 

6, 23341 
Hanagan, M. A., 1, 6036, 7536, 46855 
Hanaki, A., 5, 98lZs 
Hanaki, K., 8, 539% 
Hanamoto, T., 2, 119162, 846204; 3, 225187, lW5, 

1004$ 6, 839, 852'35, 87739, 87839, 88339, 8 8 P ,  
88739, 89e6; 7,379*, 382*; 8, V9, 8 e Z 3  

Hanaoka, M., 7, 15529,29c 
Hanaya, K., 8, 24882, 36974 
Hanayama, K., 8, 2 0 P 7  
Hanazaki, Y., 3, 56626; 8, 37l1lo, 404l8 
Hancock, E. M., 2, 366219; 8, 228123 
Hancock, J. E. H., 2,742"; 4, 416 
Hancock, K. G., 2, 6%3; 5, 220"3a5 ; 8 , 7 1 7  
Hancock, W. S., 6, 668251. 66PS1 

Han, L. P.-B., 3, 82gS6 

H a ,  X.-M., 8, 76926 

Handa, S., 2, 124203, 232's2; 3, 219'l3, 503'", S O P 7 ;  
5, 52867 

Handa, Y., 1, 27163; 3, 56Q8, 57128, 57828; 
8, 4121°ab 

Handel, H., 8, 28 
Handel, T. M., 7, 41097a 
Handley, F. W., 4, 42662 
Handley, J. R., 7, 68492 
Handoo, K. L., 8, l  1339, 1 1539 
Handy, C. T., 5, 1 146llo 
Hane, J. T., 1, 77Ola9; 7, 503278 
Haneda, A., 8,795" 
Haneda, T., 5, 35689 
Hanefeld, W., 6, 104' 
Hiiner, R., 1, 41873; 2, 10758, 10858, 19g6, 19777; 

Hanes, R. M., 1, 452218 
Hanessian, S., 1, 5526, 15357, 41979, 773202, 797292, 

4, 20a, 21a, 7231, 100'" 

79828s, 802292; 2,323%, 33030,332%, 555l*O, 91 170 ; 
3, 512200, 7346; 4, 2780, 1 1 13171J71f-i, 126219, 
384143, 745138, 789%, 791%; 6, 1864, 3S4, 4672, 4772, 
48", 4991, 64267, 650128, 651136, 656171, moa, 
662216, 98455, 995'04, 996'"''; 7, 153'. 16r7,  261', 
29520, 29939, 40046, 71371, 722? 8, 24S3 

Haney, W. A., 7, 877'32, 878136, 881162 

Hangauer, D. G., Jr., 7, 31338 
Hangeland, J. J., 5,736'", 737145 
Hanicak, J. E., 4, 86816 
Hanifin, J. W., 6, 554724 
Hanisch, G., 3, 7531°3 
Hankinson, B., 2, 7Mg5 
Hanko, R., 1, 18031; 2, l v3 ,  2143, 2243 
Hanlon, T. L., 4, 602u8; 5, 3615 
Hann, A. C. O., 2,347" 
Hann, R. A., 2, 34SZ6, 35726 
Hanna,I.,7,276l5'; 8, ill", 11820, 88170 
Hanna, J., 2,613''O; 3,565", 57p3, 58323; 

Hanna, J. M., Jr., 3, 513208; 8, 93568 
Hanna, M. T., 8, 86OU1 
Hanna, R., 1, 760135; 7, 44038,39a 
Hanna, 2. S., 4, 59820s, 622208; 8, 88286 
Hannaby, M., 8, 1592 
Hannack, M., 7, 82545 
Hannaford, A. J., 7, 55S70 
Hannah, D. J., 6, 13420 
Hannah, J., 8, 561413 
Hannart, J., 8, 618lZ5 
Hannebaum, H., 3, 63428; 8, 624lS3 
Hannessian, S., 6, 21074, 21474 
Hannick, S. M., 2, 29792, 29892 
Hannon, F. J., 1, 22382, 22482, 313119J20, 314119J20, 

317'51*'52, 31915'J52; 2, 120182; 3, 21237.38; 4, 172%, 
22P31; 5, 134%, 137% 

Hannon, S. J., 8, 99'07, 64335 
Hannum, C. W., 4, 279'07, 28Ols, 287176, 288L25J76 
Hanocq, M., 6, 5173u, 5443u, 552325 
Hanotier, J., 7, 13''" 
Hanotier-Bridoux, M., 7, 131M 
Hanquet, C., 8, 395135 
Hhsel, R., 3,691'" 
Hanselaer, R., 6, 25'03 
Hansen, B., 6, 546640 
Hansen, D. W., Jr., 6, 712$ 7, 35Io5, 35229 
Hansen, E. B., Jr., 7, 7S116 
Hansen, F., 2, 15097 
Hansen, G., 2, 387332 
Hansen, H., 6, 668254, 66g2" 
Hansen, H.-J., 3, 80939"0, 874@; 4, 103321, 103721, 

8, 168M 

l w l ,  108173*74878, 108495; 5, 68127, 70732, 70945, 
71245d, 71332, 79972, 822'&, 82920, 83450*52, 83767, 
85014, 85667J*, 85767*1**226J27, 858'*, 8775. 11308; 
6, 185'&, 535542, 538M2 

Hansen, H. V., 7, 66465 
Hansen, J., 1, 34170, 35l7', 341", 34S1", 477132, 482132; 

Hansen, J. F., 3, 507174, 67785 
Hansen, J. H., 4, 3091,91a 
Hansen,M. M.,2, 123200, 12SUM, 28024,281", 102463; 

4, 23925, 24725, 258u, 2W5; 5, 24932; 6, 106387 
Hansen, M. R., 7, 608172 
Hansen, P.-E., 6, 173*O, 47372, 47472, 475729s7 
Hansen, R., 8,289, 2938 
Hansen, R. T., 4, 14319; 7, 247'0° 
Hansen, S. C., 8, 140l6 
Hansen, S. W., 5 ,68P* 
Hanson, A. W., 5,8@ 
Hanson, G. J., 1, 5628; 2, 555143, 556'"; 3,281", 36072 
Hanson, J. R., 1, 1744, 1774; 3, 38013 71538.41*42 7383s; 

4, 1242; 8, 371'02, 531117J22, 53718", 79861, 9i719 
Hanson, P., 4, 509162; 5, 424% 

2, 1JOg7 
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Hanson, R. M., 3, 223156; 7,3904, 3934J4, 3944J4, 3954, 
3964J4, 3974, 3984, 3994,4004, M14, 4M4, M74, 
41@,41 14, 4134 

Hanson, R. N., 2, 588152 
Hanson, S. W., 5, 68@434b 
Hansske, E, 7,25960; 8, 81P3, 82e3 
Hansson, A.-T., 3, 257lZ2; 4, 2019, 229217,219 
Hansson, B., 7, 581Iz9 
Hansson, S., 4, 631420*421; 7, 45377 
Hanstein, W., 8, 75V3 
Hantawong, K., 5, 9MU5 
Hantelmann, O., 2, 108843 
Hantke, K., 4, 1 16IE9 
Hantzsch, A., 6, 291204 
Hanus, J., 8,472' 
Hanyu, Y., 7, 7631°2 
Hanzawa, Y., 1, 429lZ3; 3, 593177 ; 6, 217Il7, 22I1l7 
Hanzel, R. S., 8, 978142 
Hao, N., 8, 67548, 67648 
Ha0 Ku, 7, 483Iz1 
Happe, W., 3,975l 
Happel, J., 7, 738 
Happer, D. A. R., 2, 35072, 36372 
Haque, F., 4, 541111, 689@ 
Haque, M. S., 1, 8642-44, 874103Jw; 2, 10966-68; 

Haque, S. M., 8, 545282 
Hara, D., 1, 21536 
Hara, H., 3, 67265; 4, 1017213, 1019213 ; 7, 33V3 
Hara, K., 3, 13P5 ,  174345; 4,964* 
Hara, M., 8, 77368, 77868 
Hara, N., 6, 98978, 99378 
Hara, R., 4, 15982 
Hara, S., 1, 85139, 85239; 2, 81997, 82397; 3, 231U8, 

2517', 25478, 26215', 44356, 490M, 511%, 515&, 
52325; 4, 14738b*4'*42, 14845b, 250137, 286174, 287174, 

24811* 

5, 52454,54f, 52657, 53454 ; 7, 16369 

290174, ~~~153,154,155,156,157,158 886118. 7 169114 , ,  

Hara, T., 3,501 I j6 ;  7, 47333, 50133, 502j3, 75Olz7 
Harada, A., 7,45 1 32 
Harada, F., 7, 76156; 8, 45Ola 
Harada, K., 1, 3W6, 3UZ6; 2, W7, 9167, 9337; 

4,494", 87876; 6, 7045; 7, 124*, 474*~~~;  8, 265322, 
275, 365, 37", 66", 123", 124", 14478*79, 14580-82-85, 

149Ik5, 5351Q6, 642" ' 
Harada, M., 3, 42153 
Harada, N., 4, 227204; 7, 76156 
Harada, S., 3, 469216, 47@16, 476216 ; 6, 516319 
Harada, T., 1, 21536; 2, 1872, 3l1I2, 821°, 2ll1I5, 215Il5, 

216135, 57246"8, 61v9, 651113*1'4, 657lW, 86715; 
3, 10476; 4,76&, 100122, 249Il7, 2J7lt7, 9W6, 
96G6, 1O14lE5; 5, 79Iz6, 88932; 6, 42565, 509248,250 ; 

15 ~121,129,133,135.145,1~,148,149,150,151,152,153,154 

Haraguchi, K., 1, 47I7l 
Harakal, M. E., 6, 15O1I4; 7, 16262, 7784w*401*401a 
Haraldsson, M., 7, 24575 
Harama, M., 2, 100053*54, 100563 
Haran, N. P., 2,345" 
Harangi, J., 6, 66@07; 8, 226112-114 
Harano, K., 5, 63471*72,80,81, 819156a , ,  6 997lI5 
Harano, Y., 4, 10242a 
Haraoubia, R., 6, 456Is6 
Harasuwa, S., 6, 22P0, 23620 
Harata, J., 6, 936Il2 

14685.9 1-96, Io1 14791,102 1489l.92,95.%. lo3,1~,I06,1 IO 

8, 1~012l-l~5,~~9,I33.135 
9 

Harayama, T., 2, 157Il9, 81060; 3, 21672; 4, 1009140; 

Harbert, C. A., 2, 102673; 3, 36385, 369Il7, 372Il7 
Hardacre, J. M., 4, 4671r' 
Harde, C., 6, 677313 
Hardee, J. R., 6 , l  le6 
Hardegger, E., 8, 14133, 79414 
Hardenbergh, E., 2, 366220 
Harder, R. J., 6, 967Im 
Harder, S., 1, 23Iz1-lz 
Harder, U., 6, 277Iz9, 288Iz9 
Harding, C. E., 3, 3961°3 
Harding, D. R. K., 6, 66P1 ,  669251 
Harding, K., 8, 374148 
Harding, K. E., 2, 7101', 728137, 1077Is5 ; 3, 3414, 

34317, 34827, 34940,35 la, 35346-48950, 3544EJ0, 
35517*48, 35717", 3 5 P ,  36940, 78853; 4, 295250*252 
&"22424b246,405~,407~~-d, M8257b258; 5,75&, 

5, 8501*; 6, 102372; 7 , 4 3 P ,  569Io8 

75986; 6, 106695; 7, 25429, 490178; 8, 854151 
Harding, L. B., 5, 72I8l 
Harding, M., 6, 126152 
Harding, P. J. C., 8, 26437.38, 3471M, 540199 

Hardinger, S. A., 4, 192118J18b, 590IM * 9 ,  5 102479; 

Hardstone, J. D., 6, 5334w, 55Vw 
Hardtmann, G., 6,50%*; 7, 16G0; 8,V8 
Hardy, A. D. U., 4, 69713 
Hardy, A. T., 5, 22381 
Hardy, F. E., 7, 76282 

Hardy, P. M., 2, 1096%; 6, 63951, 66@, 66751 
Hardy, R., 3, 2426, 2576, 2596 
Haremsa, S., 3, 87468 
Harger, M. J. P., 6, 1 1477; 7, 74e2, 75292; 8, 82982, 

Hargrave, K. R., 7, 76385, 76685 
Hargrove, R. J., 3,3804; 6, 96691 
Harirchian, B., 3, 105'"; 5, 6311, 52243, 70422, 102V9, 

Hark, R. R., 6, 448Io8 
Harkema, S., 4, 45lZ6; 5, 6764, 68646-49, 68746-48-49; 

Harkin, S. A,, 4, 15p2; 6, 1O3l1O9 
Harkins, J., 7, 247lo0 
Harland, P. A., 5, 3741mJ'07a; 6, 8379 
Harley-Mason, J., 3, 80721; 6,966% 
Harling, J., 5,736'", 737l" 
Harling, J. D., 4, 823227 
Harlow, R. L., 5, 1 17lZ7, 1 17227, 1178" 
Harman, D., 4, 317549 
Harman, R. E., 2, 75716 
Harman, W. D., 1, 310108; 8, 519133 
Harmata, M. A., 5, 736142f, 82917, 84717J37, 100426*27a; 

Harmon, C., 5, 6560 
Harmon, C. A,, 3,380'O; 8, 39077 
Harmon, J., 7, 138IZ6 
Harmon, R. E., 8, 533'* 
Harmony, J. A. K., 7, 883178J79 
Harms, K., 1, lV7, 18%. 2914', 32159J60*161, 33162, 

6, 162I9O 

Hardy, J.-C., 5, 723109 

864243 

10236g*78; 6, 102371; 7, 7712%, 772266 

7, 33325; 8, 98'03J05 

6, 856158J59, 857'59 

372429"3~2459246, 44%, 3MW, 4603, 528lt9; 2, 3 4 P ,  
351%, 357%, 37134262-264, 50829; 4, 
468121J25, 1101145 ; 6, 8815', 88972, 8907' 

; 5,461%, 

Harms, R., 7, 232155 
Harmuth, C. M., 8, 32919 
Harn, N. K., 4, 1036%; 6, 87413, 88313 
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Hamfeinst, M., 7, 3063 
Hamirattisai, P., 2, 7 W 3  
Hamisch, J., 3, 62541 
Hamsberger, H. F., 7, 766180 
Harp, J. J., 5, 27712 
Harper, R. J., Jr., 6, 677315 
Harper, R. W., 7, 4337 
Hamold, M. A., 7. 765133 
Ha&, D. N., 2; 60P, 63011, 631" ; 5, 439167; 7, 12229; 

8. 40867. 413Iz3 
Harre, M., 3, 42231; 4,21 lS8 
Harrell, W. B., 2, 96246*47*49 
Harreus, A., 6, 657179 
Harries, C., 2, 146@ 
Harriman, A., 7, 877133 
Harring, L., 1 , 2 6 P  
Hanington, C. K., 4,285161; 5, 856216 
Harrington, J. K., 3, 164476 
Harrington, K. J., 2, 356133J34; 6, 687373, 98456 
Harrington, P. J., 3, 4981°8 
Harrington, P. M., 5, 492249 
Harriott, P., 4, 605295 
Harris, A. S., 8,329", 33822 
Harris, B. D., 3, 27831, 28931 
Harris, C. E., 2, 52374 
Harris, C. J., 7, 480Iw 
Harris, C. M., 2, 171176, 173180J82, 175lW, 189", 381303, 

Harris, D. J., 2,6", 1225, 1325, 2625JM, 2725J02 9 ,  3OZ5 

Harris, E. E., 5, 493210; 8, 50117, 66117 
Harris, F., 1, 9265 
Harris, F. L., 4, 799Il6 
Harris, H. A., 1, 1367 
Harris, J., 2, 60135 
Harris, J. F., 7, 14132 
Harris, J. F., Jr., 4, 279Io3, 770a5; 5, 79767 
Harris, M., 1, 557Iz8; 2, 6322b, 101843 ; 6,917" 
Harris, P. L., 4, 28516 
Harris, R. L. N., 6,487&@, 48946*6298 
Harris, S. A., 7, 3067 

Harris, S. J., 6, 42677 
Harris, T. D., 1, 46327; 3, 255Io7 

619150, 83215', 8411E7 ; 3, 58289 

3lZ5, 4125, 4225; 7, 40162 

 arris, s. H., 3,1040105 

Harris, T. M., 1, 320; 2, 171176.177J78.179 173180.182 
175Iw, 18952953, 381303, 619I5O, 821im, 832153,' 
837I6lb, 838161, 841Is7; 3, 58288289; 4, 48139, 7436, 
50O1O5; 5, 781206308; 7, 37477c 

Harrison, A. W., 1, 73936; 7, 415ll1 
Harrison, B., 5, 41039 
Harrison, C. H., 7, 70938 
Harrison, C. R., 2, 31P9, 6306; 3, 27423, 79999; 6,489*, 

525%, 545635, 76724; 7, 7631°3 
Harrison, I. T., 2, 856249; 4, 6083", 93262, 96963; 

7,23P5; 8,278, 544273 
Harrison, J. J., 4, 5175, 51@, 543lZ1 
Harrison, L. W., 4, 395200, 41l2", 597175*177, 621175, 

Harrison, M. J., 3,753'"; 6, 8611" 
Harrison, P., 2, 91171; 4,18@'~@'~, 121209, 262314 
Harrison, P. G., 1 , 3 0 P  
Harrison, P. J., 4,405252; 6, 9W7 
Harrison, R. G., 5, 83975, 88825; 6, 9501, 9514 
Harrison, S., 7, 23P5; 8,278 
Harrison, W., 3, 217@; 4, 213'13 ; 6, 150131, 151131J33 
Harrison, W. F., 51,714~ 

623175; 8, 851130 

Harrit, N., 6, 48O1I0 
Harrd, J. F., 8, 699148, 763l, 76517, 785l 
Harrold, S. J., 8, 1321°, 1341° 
Harrowfield, J. M., 4, 298292 
Harmff, L. G., 5, 6921°3 
Hmanyi, M. C., 2, 74383 
Hart, D. A., 8, 3652, 6652 
Hart, D. J., 1, 389I4O, 390'"; 2, 368240, 64893*94, 64993*94, 

872", 87325, 87737, 882243"*45, 9241°7, 925Il2, 

948179, 99939, 10488: 104~*2'*'2, 105021*22, ;W, ' 
1063103*1w; 3, 59@03; 4, 45Iz8, 1 15Is3, 259263 37491, 
398'16, 716', 739lI0, 760195*197, 765197, 7801, >W1, 

677@,>31%; 8, 57I7l 66l7I 5141M 
Hart, D. W., 1, 14333; 4,'1536G; 8, 6694, 67328, 67528, 

67628, 67728, 6794, 68597, 6874, 688l", 691'", 

9261l2.1l5, 935146,148 936146,148 937112,115,148 940162 

79141.48 79478 79580.81. 5 ~~149,150,152,158.159 
9 ,  

i0216,i69J70 , ,  6 746%; 7, 2W9, 35&, 64731, 

69228,l" 
Hart, F. A., 8, 44541 
Hart, G. C., 1, 477129J31; 3, 7442, 7542*43751, 7643, 7742, 

7P1, ; 7, 22778-79, 23078 
Hart, H., 2,7W5; 3,738", 753In1, 839'; 4, 49378, 

49484, 49690,91, 79157, 87876; 5, 21V7, 22375*76*78*79981, 
229Il9, 381 1163117, 382120, 383Iz5, 55228, 55@, 
730Iz6, 915'13; 7, 8719, 74363 

 art, K. w., 8,206172 
Hart, P. A., 7, 25319, 25419 
Hart, R. B., 7, 21913 
Hart, R. J., 5, 7221w 
Hart, T. W., 1, 86275b; 3, 767Im ; 6, 656169 
Hartenstein, J. H., 5, 70841 
Hartfiel, U., 2, 356132 
Hartke, K., 2, 367223, 37P7,  89W, 105G9; 

Hartlev, D., 6,65l 
Hartley, D., 2, 32332 
Hartley, F. R., 1, 21539, 21839, 22539, 3264, 32713; 2, 

727lZ8; 3, 228'17, 4367J0; 4, 709, 72%, 8363, 9395, 
139l, 1408, 14422, 1556596, 5522, 5532, 588@', 8677, 
87986, 88386, 903m9mb, 905200b; 5, 10373, 1 13221, 
1 1441°1; 8, 459228, 67013 

5, 475145.146. 6 43620.21 4~@o,Zl.l22-124 453139 45421, 
45520.21.124, 501192.194 io9284 548671 ' , ,  

Hartley, S. G., 2,81 I@ 
Hartley, W. M., 7, 43p7 
Hartman, B. C., 3, 263177; 6, 835 ; 8, 87315, 87415 
Hartman, G. D., 2, 102775; 3, 258lZ6, 513204, 86314, 

86514, 88414; 5, 71163 
Hartman, J. S., 1, 29229, 29335 
Hartman, M. E., 1, 84621922, 85lZ1, 853", 85622, 85921, 

8612', 89621; 3, 783Io5 
Hartman, P. H., 5, 68334B 
Hartman, R. D., 3, 86314, 86514, 88414 
Hartman, W. W., 6, 21387 
Hartmann, A., 6, 6 6 P 2  
Hartmann, A. A., 3, 124273, 128273*323, 132273, 

Hartmann, G. D., 6, 452132 
Hartmann, H., 2, 78543; 5, 35587c, 35687c, 36587c,%8; 

Hartmann, J., 2, 520*208921, 620, 1321, 2lZ0, 66''; 3, 991E2, 

Hartmann, M., 8, 63814 
Hartmann, R., 3, 1785 
Hartmann, W., 5, l w 6 ,  64@s6, 118815; 6, 119117, 254lM 
Hartner, F. M., Jr., 8, 68281+82 

134273,323 

6, 480112; 8, 29872, 725IE2 

101'82 
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Harmer, F. W., 1, 74975, 807316 
Hartner, F. W., Jr., 5, 1 124&, 1 12562+64 
Hartog, F. A., 1, 
Hartshorn, M. P., 2, 835156; 3, 74150,52353, 74255.57 

Hartter, D. R., 5, 486196, 71465 
Hartter, P., 7,53', 662, 672, 682, 702, 752, 772, 802 
Hartung, H., 4, 55157; 6, 13433, 182137, 187177; 8, 860223 
Hartung, J., 2, 33467; 7, 883175 
Hartung, W. H., 6, 651136J36a; 8, 148ll1, 149111J12, 

Hartwell, J. L., 3, 82849 
Hartwig, J. F., 4, 100248 
Hartwig, W., 2, 64999; 3, 53274; 6, 447Io4, 451104, 

Hartz, G., 4, 1 11 155c 

Hartzel, L. W., 4, 296265; 6, 26ti70, 27170 
Hartzell, S .  L., 1, 789260 
Harui, N., 6, 17690 
Harukawa, T., 7, 8616a 
Haruki, E., 8, 37l1I3 
Haruna, M., 7, 8825 
Harusawa, S., 1, 54432*37, 548", 555Il3, 56d7J55, 

Haruta, J., 4, 15575, 16086a, 350116 
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Herout, V., 5, 809'14; 8, 33465 
Herr, C. H., 8, 32814, 32914 
Herr, D., 8, 9869 
Herr, H.-J., 5, 744165 
Herr, M. E., 2, 169l% 
Herr, M. F., 3, 73943; 7, 16797, 168Io1 
Herr, R., 6, 419*20, 1 147, 17691, 1962279234 
Herr, R. R., 3, 2426, 2576, 2596 
Herr, R. W., 3, 223158, 2261g2, 263177, 265187; 4, 17019 
Herradon, B., 1, 759132 
Herranz, E., 7, 489167J68J69 
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Hemck, A. B., 4, 1021% 
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Hertel, G., 4 , 4 3 P  
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Hessing, A., 8, 44085 
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Hewgill, F. R., 3, 66g5' 
Hewitt, B., 7, 19937 
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Hiliiski, E. F., 5, 711'4; 7, 85114, 8W3, 856%, 869' 
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1 ,  7 
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Himics, R. J., 2, 53p1 
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Hinrichs, E. v., 2, 109489, 109589 
Hinsching, S., 2,495* 
Hinshaw, B. C., 6, 47483 
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8, 86pz3 
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Hirooka, S., 6, 7641° 
Hirose, H., 4, 3497, 3597*97i 
Hirose, M., 6, 624149 
Hirose, T., 4, 20654; 8, 77475 
Hirose, Y., 3, 34726, 391a7; 8, 552349 
Hiroshima, T., 3, 168490, 169490 
Hirota, E., 8, 42235 
Hirota, H., 4, 405250a*b; 5, 809119J20 , ,  7 23949, 54321 
Hirota, K., 2, 79v7; 3, 219'07; 4, 436142J43; 7, 877135; 

Hirota, S., 8,5351M 
Hirota, T., 2, 78O6-l3 
Hirotsu, K., 1, 188%, 1 8 P ;  2, 2391 ; 3,22@O, 42379, 

Hirotsu, Y., 6, 566925 
Hiroya, K., 2, 102461*62; 5, 68lZ8, 71257b, 741157J57c9d; 

Hirsch, A. F., 6,660lW 
Hirsch, J. A., 5, 5371°1; 8, 351165,166 
Hirsch, L. D., 4, 18175 
Hirsch, S., 5, 13985, 14385, 501264 
Hirschbein, B. L., 8, 18961 
Hirschberg, K., 3, 89459, 90Os9; 6, 122138 
Hirschhorn, A., 7, 1717s 
Hirschmann, R., 3, 8903? 6. 219Iz2. 63523. 63623. 664223 

8, 90876 

44147, 87256 ; 4,52G5, 53283, 54383, 54583 ; 7, 301@'; 
8, 8571a9 

6, 757130; 7, 56489, 56989 

Hirsekorn, F. J., 8, 4501@, 4541683m 
Hirsh, S., 2, 1074l"; 7.555% 
Hirshfield, J., 1, 82344b; 4, 95722 ; 8, 50117, 66117 
Hmt, G. C., 1, 89214$ 3, 7797, 7927 
Hirthammer, M.,3, 53891; 5, 1151lZ8 
Hirukawa, T., 1, loos9 
Hiruta, K., 5, 40622 
Hirwe, S. N., 6, 17343 
Hisakawa, H., 1, 54432 
Hisano, T., 6, 997115 
Hiscock, S. M., 6, 46218 
Hiskey, C. F., 3, 84322 
Hiskey, R. G., 4, 517; 6, 664220w, 669263; 7, 765133; 

8, 14689, 1481°5 
Hissom, B. R., Jr., 3, 32516' 
Hitch, E. F., 8, 36634 
Hitchcock, P. B., 1, 16", 1791308, 391g1, 412@; 3, 66642; 

4, 17015 
Hite, G., 3 , 7 8 P ,  84537 
Hite, G. A., 1, 58513; 3,2llZ7* 9 ,  5 760g1, 76295Jw, 

Hiti, J., 8, 79848 
Hitomi, K., 2, 575M 
Hitzel, E., 8, M9 
Hixon, R. M., 2, 96456; 8, l e 7  
Hixson, S. S., 5, 194', 196l, 197l, 198l, 210', 211%; 

7, 875117 
Hiyama, T., 1, 1749, 1779J9, 1799J9.27, 18p7, 18lZ7, 

182", 193", 198", 202l", 23425, 366&, 751109, 
8 2 P ,  831g8, 876'"; 2, 39, 59b*c 6' 199*9b*c 209b9c, 
2495, 299c, 29893, 57240, 5 7 P ,  8492;4; 3, 
202%797, 21670, 229230, 233273,274, 24633, 25733, 42163, 

76395J04, 764Iw 6 677311 , ,  

53895, 53997, 56517 ; 4, 1007118.119.122,124,126 1008126 
1009118,136,137 1017213, 1018219, 1019213, 104067. 5 
76089.90 768128.130.134 769128 770141,142 771142,143 9 %  

779lZ8, h3Ol4l ,  94323;, 10074i ; 6, 56390k, 677312; i ,  
219'O; 8, 845,46, 949, 1163, 1345*46, 20"5*46, 21&, 77363, 
786lI6, 79745 

Hiyoshi, T., 8, 59lS9, 61483 
Hjeds, H., 8, 6048, 6 0 9  
Hjorth, S., 7, 83lU 
Hlasta, D. J., 1, 4008; 8, 623150 
Hlubucek, J. R., 6, 664219 
Hnevsovk, V., 3, 89672 
Ho, B. T., 8, 376161 
Ho, C. D., 2, 8412 
Ho, C.-K., 7, 413107b9c 
Ho, C. Y., 6, 531er5, 53W5 
Ho, D., 1, 768173; 7, mgl 
Ho, E., 5, 48017", 53179 
Ho, H. C., 6, 13417 
Ho, H. Y., 4, 5961@'0,604286, 6211@', 626286,6361@' 
Ho, I., 3, 57998; 8, 12386 

Ho, K. M., 8, 84V3 
Ho, L.-K., 1, 1 W2; 3, 221Iz7 
Ho, L. L., 3, 86416*18*20, 86616, 88316 
Ho, P.-T., 2, 13930; 6, 80759 
Ho, S., 1, 74872, 74978, 81678; 4, 9791°1; 5, 11153, 

1KD3, 11233, 11243 
Ho, T.4 .3 ,  500lZ7, 5011"; 5, 71157 

HO, I. H., 7,46211930 

Ho, T.-L.. 1. 1744. 1774. 563lS6. 566212: 2. 161138. 
52386-i8, 72813i ; 3, 86", 15913, 4216*,'563'; 4; l2", 
701', 1392; 5,553&, 83559; 6, 421, 13417, 22613, 
658l", 665229, 667229; 7, 2311s0*1s2, 2354, 581139, 
7 H 8 ,  7615', 765lso, 85118 ; 8, 1593, 11346, 11646, 
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Hoekstra, M. S., 2, 33470, 830138 

Hok, N., 8, 3284, 34@ 
Hoang, H., 5 , l  12340 
Hoard, D. E., 6, 61492 
Hoare, D. G., 6, 824'% 
Hoare, J. H., 2, 90449; 5, 85Sg6 
Hoashi, K., 3,246&; 4,58P0, 59180 
Hobart, K., 7, 47s3 
Hobbs, A. J. W., 3,558"; 8, 68177, 68477, 69477 
Hobbs, C. C., 7, 1 lS4 
Hobbs, C. F., 3,415', 102322; 4, 93O5I; 8,459228 
Hobbs, S. J., 5, 85417', 856178, 872178 ; 6, 849121,860177 
Hobe, M., 1, 66316', 664'@, 666'@ ; 3, 95Ia, 97164 

Hoberg, H., 4, 905212, 96239; 5, 11302, 1 13864,71, 1 14077, 

Hobi, R., 6, 70850 
Hobkirk, J., 6, 441g2 
Hoblitt, R. P., 7, 5Olu1 
H6bold, W., 6, 288I9O 
Hobson, J. D., 8,9046 
Hoch, H., 6, 7041° 
Hoch, M., 4, 74O1I5; 6, 5l1I2Jl3 
Hochstein, F. A., 8, 568483 
Hochstetler, A. R., 8, 278Is7 
Hkhstetter, H., 3, 872@ 
Hochuli, E., 8, 19712* 
Hock, H., 7, 11 1 193 

Hock, R., 5, U!lg5 

Hocker, J., 4, 103329; 6, 124143, 125143, 579986, 582994 
Hockerman, G. H., 3, 325161J61a 
Hocking, M. B., 6, 79925 
Hocks, P., 7, 8616a 
Hodder, 0. J. R., 1, 38263 
Hodge, C. N., 3, 594176, 610176 
Hodge, H. C., 6, 216Io5 
Hodge, P., 2, 73733; 4, 231269; 6, 8379, 489%, 525*, 

767%; 7, 33326, 70936,38, 747Io1, 765136, 84349; 
8, 9244 

Hodges, J. C., 1, 753Im 
Hodrres, M. L.. 7. 73P5 

120160 

114178.79, 1156163,166, 11577L167 1158163a. 
8, 756135,136,137,139 

Hedges; P. J., 1, 41979, 797292, 802292 ; 6 , 9 9 P ,  996Io4; 
7.40046 

Hodges, R., 7, 35019 
Hodgins, T., 3, 31913'; 7, 73831 
Hodgson, D. M., 7, 5 S 7 I ,  5@I7I 
Hodgson, G. L., 3, 34932, 42786, 71226 
Hodgson, H. H., 4, 42662; 6, 20V3, 23978; 8, 370g5, 

Hodgson, J. C., 7,599@ 
Hodgson, S. M., 1, 633 
Hodgson, S. T., 3, 103680 
Hodjat, H., 4, 290207 
Hodjat-Kachani, H., 4, 292221 
Hodosan, F., 3, 41615, 41715 
Hodson, D., 3, 88818 
Hoechstetter, C., 1, 21419J9b 
Hoederath, W., 6, 453139 
Hoeger, C. A., 8, 448149 
Hoek, A., 8, 150139 
Hoekstra. A.. 7. 53547 

91698~100J06~IO7, 9171m, 918100.106,1W, 9201" 

Hoekstra, W., 1, 571279; 6, 83658 ; 7, 273IM, 82r2; 
8, 85O1I9 

Hoelzel, C. B., 7, 76030 
Hiknl, H., 8, 24245 
Hoerger, F. D., 3, 317I2O 
Hoenner, R. S., 6, 121129 
Hoesch, L., 7, 483I2O, 487147, 493147, 495147 
Hoet, P., 6, 578980 
Hoeve, W. T., 8, 34913 
Hoey, J. G., 3, 73629 
Hofer, H., 3, 63647 
Hofer, P., 7, 12440 
Hofer, R. M., 3, 846@ 
Hofer, W., 7, 753158J59 
Hoff, C. D., 8, 459236, 6696*8, 6706 
Hoff, D. J., 1, 563174 
Hoff, D. R., 6, 219123 
Hoff, S., 3, 257Il5; 8,657% 
Hoffee, P., 2, 466122, 469122 
Hoffer, R. K., 1, 21P2 
Hoffman, A., 2, 14035 
Hoffman, C., 2, 40749; 4, 37491, 79041, 79l4I; 8,64207b, 

66207, 514Io7 
Hoffman, C. H., 2, 28456 
Hoffman, F., 7, 
Hoffman, H., 4,51 145a 

Hoffman, J. H., 8, 617Io7, 618Io7, 624lW 
Hoffman, J. M., 6, 526395 
Hoffman, L., Jr., 1, 8Z33 
Hoffman, L. K., 5, 857230 
Hoffman, N., 5, 186I7l 
Hoffman, N. E., 7, 520 
Hoffman, P. G., 7, 66883 
Hoffman, R. A., 3, 505I6l, 5O7I6l 
Hoffman, R. V., 6, 11685; 7, 169115J16, 171115J16, 

2291°7, 73820; 8, 2835, 6635 
Hoffman, R. W., 2, 57139; 7, 59752 
Hoffman, W. D., 3, 57476 
Hoffmann, A., 3, 
Hoffmann, A. K., 1, 63267; 4,999, looo5; 7, 85447, 

Hoffmann, C., 5, 847132, lOO1I3 
Hoffmann, C. E., 6, 27077 
Hoffmann, E. G., 8, 1OO1I6 
Hoffmann, F. W., 6, 221133; 8, 97814* 
Hoffmann, H., 3, 20177, 904I3l; 8, 65271, 9 W  
Hoffmann, H. M. R., 1, 761138, 773204; 2, 5273, 5283, 

85547 

7084; 4, 3497, 3597, 797Io4; 5, l', 2', 6', 7", 973, 15l, 
34 158, 5944, 5958-1 1.15 5968b9.15.24,25.32,3.36 
597242532, 598M,36 6024 6()39.32,49 6 0 4 8 b  
6084,8b,2%66 60949.70 61275; 6, 20422, 21i102, 23347, , ,  

56gg3? 7, 26278, 362b, 429157a 
Hoffmann, J. M., 5, 78918, 79034 
Hoffmann, K., 4, 41119J19a, 980106, 981106 ; 6, 502217 
Hoffmann, K.-L., 6,779& 
Hoffmann, P., 2, '109489, 109589, 1104'" ; 6, 24287,88, 

24387-88: 8. 83084 
Hoffmann,'P.'T., 6, 294231 
Hoffmann, R.,3,  9149; 4, 5101%, 5381°1, 1016204, 

1070'O, 10751°, 1093" ; 5, 
75216*217, 7tl2I7, 3184, 33650, 379lI2, 380113d. 383lI2. 

6563, 6625, 72167*'73, 

384lI2, 45l5OJ1, 6B3v4, 619, 6353,.67813, 699l, 
71467, 743l, 75461, 76061, 83P7, 83873, 857223, 
100219, 1OO9I9, 113111, 11866 ; 6, 43620*21, 
45020.21,1%, 45421, 455202W4, 501 192,194, 509284, , .  



Hoffmann Cumulative Author Index 138 
101 11, 1044l8; 7, 422140, 4381°, 441'O; 8, 803, 66g5, 
676. 6715J9 

Hof'fm&,R. W., 1,78', 798, 14117, 15817, 15917, 
18033$37, 18137$49, 192", 440lw, 4451w, 661167, 
832108. 2 23,6 36,lO 56b 6lOb 838 123,6b,lO 
1310,53,55,60 1410,53,55 1538,61,62a 2597 
~697,97".100,i00".101, 2f97.100~,101 , ,  j197 cj262n.118 
33397bJ21, 3661, 39137,137a,b,139 4137c.141 4197b,101,1218 

$ 9 9  . , , ,  

, , 9 42101.137a 4397b 4q137c,151,151a 45151 6839 114113 
2406,2&a, 28764,81998,97+9, 9si26,9&6, ' 
9949*26941, 99526942, 996', 9979; 3, 43832, 7 9 P ,  
953Iw, 9767; 4, 4833, 4843, 4W5, 4953, 87876, 
1089l"; 6, 153143Je2, 5405'1, 83428, 83970, 864194J95, 
8733, 89g3, 902" ; 8, 196Iz1 

Hof'fmann, S. R., 4, 103320 
Hoffmann, W., 5, 15'06, 768133, 779133, 83S9, 911g6, 

Hoffmann, W. R., 1, 661167J67d, 662167d, 677167d 
Hofheinz, W., 2, 1101119 
Hafle, G., 2,596l; 3, 25281, 257"; 4, 42lZ0; 6, 24295-97, 

Hofman, H., 7, 232158 
Hofmann, A. W., 2, 10834, 10844; 3, 6605; 6, 294232, 

Hofmann, C. M., 2, 366220 
Hofmann, D., 6, 23873 
Hofmann, H., 6, 53lW 

Hofmann, K., 2, 60563, 6815', 68358 ; 6, 56OS7O; 7, 65051 
Hofmann, P., 4, 538Io1, 79263, 976'O0 ; 5, 1065l, 

Hofmeister, H., 7, 74I1l, 75"', 773305 ; 8, 88172, 88272 
Hofstraat, R. G., 6, !Stla 
Hogan, J. C., 3, 2UZ7; 8, 77150 
Hogan, K. T., 2, 657169 
Hoganson, E. D., 5, 68765 
Hbgberg, H.-E., 8, 16336 
Hogen-Esch, T. E., 6, 723149 
Hoger, E.. 7. 70945 

912%; 6, 3733 

657176 

95521 

~ofmann, J., 5,442185 

10661.18, 1074l, 1083l, 1084l, 1093l 

Hogeveen, H., 1, 7273; 4, 103654; 5, 78275, 7928433, 
1 1871°: 6. 294"5 

Hogg, D. RI,'3, 866*10*11; 6, 43732, 453140 
Hogsed, M. G., 5, 323 
Hogsed, M. J., 5,64* 
Hohenlohe-Oehringen, K., 2, 74062; 6,  276116 ; 7, 67869 
Hohmann, S., 8, 44683 
H6hn, F., 6, 43S8 
Hohne, G., 5, 436lS7 
Ho Hyon, H., 2, &MW, 649" 
Hoiness, C. M., 1, 880112; 4, 96857 * 9 ,  5 90S7 
Hojatti, M., 4, 3WO9 
Hojat, M., 3, 94383, 95383 
Hojo, K., 5, 71686,89, 80493; 6, 21495 ; 7,299& 
Hojo, M., 1, 54329, 563'78; 2, 19gE7 ; 3, 103270, 103371, 

404237, 408259d, 435135, 55714, \58l9, &j233, 8i145, 

8, 1812*, 24515, 856lS5 
Hokari, H., 2, 90136*37 90836,37, 90936"7 
Hoke, D., 8, 8124, 96;84 
Hol, C. M., 7, 121°1 
Holah, D. G., 3,499"'; 8, 44530*31*37 
Holm, G., 2, 741M; 8, 31658 
Holbert, G. W., 4, 36919J3, 37419; 8,49944 
Holbrook, J. J., 8, 206172 
Holcomb, W. F., 2, 9 W 3  

1040103; 4, 379115Jl5b, 380115b 402236 403237 

948"; 6, 51dg2 ; 7, 503273, 764Iz4, 843s0, 84451*52 ; 

Holden, J. R., 1, 34231 
Holden, K. G., 5, 9482, 95'l; 6, 759136 ; 7, 21911 
Holden, R. W., 1, 323 
Holder, D. A., 5,16160 
Holder,N. L., 6,987@; 7, 31853, 31P3 
Holder, R. W., 3, 905141; 8, 8138 
Holdgriin, X., 2, 372266; 5, 468lZ8 
Holdren, R. F., 2, 96456; 8, lU7 
Holfk, M., 8, 58314 
Holker, J. S. E., 2, 54179 
Holl, P., 6, 180129 
Holl, R., 3, 581109 
Holla, W., 2, 358154, 3711%; 5, 461Q8, 46298 
Holland, G. W., 4, 164w,99n; 7, 72842 
Holland, H. J., 5,605@ 
Holland, H. L., 1, 36649, 3914', 447'O0 ; 2, 91374*75* 

Holland, M. J., 8, 344lZ3 
Hollander, J., 8, 3 a Z 5  
Holle, S., 4, 596161 
Hollenberg, D. H., 7, 26596 
Holler, H. V., 3, 89875 
Holley, A. D., 6, 64z7O 
Holley, R. W., 6, 64270 
Holliman, F. G., 3, 699162; 4, 435136 
Hollinger, W. M., 2, 52374 
Hollingshead, D. M., 3, 103680 
Hollingsworth, D. R., 4, 407256".b, 408257b 
Hollins, R. A., 4, 34789 
Hollinshead, D. M., 3, 6132, 6152; 7,53l, 63l; 8, 1 1774, 

Hollinshead, J. H., 5, 383Iz3 
Hollinshead, S. P., 5, 864262; 6, 73740, 7 3 P ~ ~ ~  
Hollis, W. G., Jr., 1, 419'l; 4, 37263 ; 6, 905143 
Hollister, K. R., 3, 88137, 95137, 16513', 167137 
Hollowood, F. S., 3, 334220 
Hollstein, W., 1, 3735*246 
Holly, F. W., 2, 28456; 3, 644167 
Holm, A., 6, 2431°2, 244102*114, 294236, 48o1l0 
Holm, K. H., 4, 382134J34a, 383lSa, 10W70 ; 5,949275 
Holm, R. H., 8, 36651 
Holm, R. R., 1, 29223 
Holman, R. J., 3, 6471g5; 8, 13323" 
Holmberg, B., 6, 42450 
Holmberg, G. A., 4,89% 
Holmberg, K., 5, 218 
Holme, G., 1, 82lZ8; 4, 1059155 
Holme, K. B., 7,550M 
Holmes, A., 6, 54lSg5 
Holmes, A. B., 1, 74455; 2,35513, 37P8,  72S114; 3 

Holmes, C. P., 2, 20296, 657163; 4, 38Olz5, 3811258, 

Holmes, H. L., 5, 5132, 5B2  
Holmes, R. H., 8, 861224 
Holmes, R. R., 8, 36413 
Holmes, S. J., 5, 10375, 116511J5, 116611J5, 116711J5, 

Holmes, S. W., 3, 29717, 30686 
Holmes-Smith, R., 7, 629 
Holmlund, C. E., 7, 15733, 15833b,43 
Holmquist, C. R., 6, 129l" 
Holmquist, H. E., 5, 1 13865 
Holst, A., 6, 64486 
Holstein, W., 5, 19823 

7, 6567, 6883a, 6989, 7283a, 7611', 779429; 8, 2541;7 

24347 

39'14, 281&, 28452, 55530; 5, 4039, 1 12336; 7, 67b75, 
683w 

386125~ 3871258 

1 17015, 1 17115, 1 17515, 1 17811*1s, 1 17915 
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Holsten, J. R., 3, 158"I, 1 5 F 1  
Holt, D. A., 1, 885133b; 3, 2427, 2577; 8, 566454 
Holt, E. M., 6, 106691; 7, 31° 
Holt, G., 3, 88815*'8, 893". , I  6 104139, 129165 
Holm, R. C., 5, 101455 
Holtkamp, H. C., 1, 1686 
Holton, R. A., 1, 447201; 2, 749I3l ; 3, 839,40, 232z6 

36595, 60O2l6, 67988390, 68390*1w, 
215lZ1, 57310311, 83720; 6, 14476, 152139, 153139, 
lO44I7, 1052@, 105317*46; 8, 84359b9c 

4, 17", k354, 

Holtz, H. D., 7, 72428 
Holtzkamp, E., 1, 1396 
Holum, J. R., 7, 25641 
Holweger, W., 7, 82545 
Holy, A., 6, 507238, 515238, 6151°3 
Holy, N., 3, 61924; 4, 987147 
Holy, N. L., 1,366"; 2, 90135, 90835 90935*63 91035; 

4, 262310; 7, 45379, 86176, 882I7l;8, 454Id 
Holzapfel, C. W., 2, 8664; 5, 5Olz7O ; 6, 10836 
Holzer, L., 3, 81893 
Holzinger, H., 4, 103539, 104639 
Holzkamp, E., 8, 74450, 75650 
Homann, W. K., 2,34S5 
HSmberger, G.,  4, 95429 
Homer, J., 4, 27455 
Homeyer, A. H., 2, 80015 
Hommes, H., 2, 587145 
Homnick, C. F., 1, 823"b 
Homoto, Y., 4, 1014185 
Hon, J. F., 4, 347Io0 
Hon, M.-Y.,5, 22lS8, 22658J12, 90012, 90112, 90312, 

90512, 90712, 91312, 92112, 92612, 94312, 100633; 
7, 8153, 8243, 8333 

Hon, Y.-S., 4, 31g4v9" 
Honan, M. C., 2, 1O72l4O; 6, 105654 ; 7, 31fI6O 
Honda, H., 5, 19615 
Honda, K., 3, 903125 
Honda, M., 5, 3Ofjg6; 6, 527, 217Il7, 22l1I7; 7,40044, 

408@, 4151158 
Honda, S., 4, 309418, 314494* 6 60433 
Honda, T., 2, 547l2I, 551lZ1: &2121, 104913; 4, 5OO1I0, 

510176, 7 9 P  ; 5, 9274, 41038, 52454, 53454, 53697, 
54l1I0, 693109*110, 694110; 7, 24368, 423142, 47659; 
8, 34O1O0, 534Is8, 537Is8, 82148 

Honda, Y., 1, 8958, 9@7958, 15153*53b, 15253, 1W3, 
16853b, 566208 

Hondo, M., 7, 29730 
Hondrogiannis, G., 4, 34786b 
Hondu, T., 4, 107638 
Honeychuck, R. V., 1, 30998 
Honeyman, J., 6, 3625 
Honeywood, R. I. W., 4, 2778 
Hong, B.-C., 1, 51235, 5 6 F ;  2,6", 21WPvb, 23Wa, 

Hong, B. C., 1, 56907 
Hong, P., 5, 1 1 3 P ,  1 13757958, 1 155160J61, 1 156I6O 
Hong, P.-K., 3, 39292 
Hong, R., 4, 53795 
Hong, R.-Y., 5, 75229 
Hong, W.-P., 2, 87224, 8822494, 1063Io3 ; 8, 57I7l, 66I7l 
Hong, Y. H., 4, 70335, 71235 
Hongo, A,, 4, 1046I1l 
Honig, E. D., 4, 5H3, 68970, 69174 
Honig, H., 7, 493Ig1; 8, 38322 
Honig, M. L., 3, 62e9 
Honigberg, J., 2, 812 

29W8 
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Iwasaki, F., 7, 80879*80 
Iwasaki, G., 2, 113Iw, 27176, 34863, 92093, 92193, 92293, 

92393; 4, 429"~~~; 5, 
Iwasaki, H., 2, 90759 
Iwasaki, M., 1, 86069970 
Iwasaki, S., 7, 385Il8, 406' 
Iwasaki, T., 2, 1O5l4l; 3, 6502Lh*2'2, 65121h92i6; 

Iwasawa, H., 4, 401233; 6, 751Io8 
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Iwasawa, Y., 8, 150129, 151'29, 41816, 42116 
Iwase, R., 6, 61497 
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Iwashashi, H., 7, 47775 
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Iwata, C., 1, 753Io3; 3, 677", 68681; 4, 104089*90, 
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Iwayanagi, T., 8, 850Iz3 
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1041107*110-"2; 4, 202u, 1088'"; 5, 41', 80077, 
82277; 6, 73519, 74019, 74165966; 8, 3461, 53133. 6661*133 
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Jacob, G. S., 6, 7431 
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Jacob, T. A., 7, 9248 
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Jacobs, I., 3, 62q1 
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Jacobsen, E. N., 7, 428148g, 429158, 430158*-159, 442hb, 

Jacobsen, G., 2, 1023" 
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Jacobsen, J. P., 5, 53174, 53274a 
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Jacobsen-Bauer, A., 2, 655142 
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Jacobson, R. M., 1, 5428, 5438, 5448*M, 5478936, 5488.36, 

5508, 552', 553', 5558*8b, 556', 557', 560'; 2, 61m, 
6946, 71137; 4, 12"; 5, 766Il8, 769136; 6, 64812' 

489165 
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Jaeger, E., 4, 43p8 
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Jakubowski, A. A., 7, 2W4 
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Jakupovic, J., 8, 33g91 
Jalali-Araghi, K., 8, 399148 
Jalander, L., 4,313&' 
Jallageas, J.-C., 2, 85lzzo 
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Jamart-Gregoire, B., 4, 250138; 5, 6921°0 
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James, B. D., 8, 54lZw 
James, B. G., 3, 587148 
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James, D. E., 4, 94692,93, 94793 
James, D. R., 8, 884I0O, 92613 
James, D. S., 4, 52147J47b 
James, F. G., 8, 38313 
James, F. L., 3, 82637 
James, K., 1, 449'09; 6, 4347, 6339 
James, L. B., 6, 64494, 64594b 
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James, R. B., 6, 530417 
James, S. P., 5, 152u 
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Jamison, W. C. L., 8, 63198, 
Janairo, G., 6, 91Iz9 
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1 10273, 1 10373 
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Janda, K. D., 4 , 4 9 P  
Janda, L., 6, 524368 
Janda, M., 8, 274138 
Jander, G., 8, 84243 
Jander, J., 7, 74147 
Jane, D. E., 5, 1511° 
JanedkovB, E., 8, 58313 
Janes, J. M., 7, 5W3 
Janes, N. F., 1, 54650; 3, 83159 
Jang, Y. M., 3, 4Pa1 
Janiga, E. R., 3, 88136, 91136, 179136-548, 181136 
Janik, T. S., 8, 44796 
Jankovic, J., 8, 872s, 87!9 
Jankowska, J., 6, 61495 
Jankowski, K., 1, 314Iz3; 2,662". 663", 66420, 6 8 P ;  

4,33944,5, 432128*130 
Janks, C. M., 1, 29444*45 
Jano, P., 4, 103326, 104626b 
Jhossy, L., 8, 227llS 
Janot, M.-M., 6, 92V5; 7, 22236 
Janousek, Z., 3, 89030, 89730; 4, 758189J90J91. , ,  5 

Janout, V., 4, 304352; 6, 685353; 8, 8M1% 
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Janssen, E., 4, 87452*54; 5, 3CPzb 
Janssen, H. H., 6, 161180 
Janssen, J., 3, 587142; 7, 74258 
Janssen, J. W. A. M., 6, 102579 
Janssen, M. J., 3, 8625, 8665; 6, 420i5, 43624, 437% 
Janssen, P. A., 4, 93263 
Janssen, R., 8, 73725 
Janssens, F., 2, 723I0O 
Jansson, A. M., 2, 4651°7 
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Janzen, E. G., 7, 884lS9 
Jaouen, G., 4, 51919, 52019,31, 52219; 6,286178J79 

Jaouhari, R., 3, 10463; 7, 743 
Japp, F. R., 2, 142&, 146@; 3,828"; 5, 75354; 6, 26l5, 

2755, 276lI4 
Jaques, B., 4, 48527, 5O2ll9, 503" 
Jaquier, R., 8, 6367 
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Jarvis, B., 3, 73625 
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Jaurand, G., 6, 60147; 8, 849Il1 
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Jaw, B.-R., 1, 7274 
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Jaworska-Sobiesiak, A., 4, 7335 
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Jeffery, T., 3, 544Il9; 4, 85288 
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Kaluza, Z., 5, 1082079208 
Kalvin, D. M., 7, 574lZ6 
Kalvin'sh, I. Ya., 4, 48l4O 
Kalvoda, J., 5, 179143; 6, 101523, 1059&; 7, 4119-20.24; 

8, 87317, 974% 
Kalwinsch, I., 4, 107429 
Kalyan, Y. B., 5,850*@ 
Kalyanam, N., 6, 283159; 7, 276149 
Kalyanasundaram, S. K., 6, 685355 
Kamachi, H., 8,64J4 
Kamada, M., 3, 498lW 
Kamada, S., 2, l02W; 5, 864257 
Kamada, T., 7,81 Ig1 
Kamaike, K., 6, 60431 
Kamaishi, T., 8, 14M71*72 
Kamal, A., 5, 1O5lg1 
Kamamoto, T., 8, 54qZ5 
Kamasheva, G. I., 5, 51619 
Kamat, V. N., 3, 396115; 8,339% 
Kamata, A., 7, 74110 
Kamata, K., 6, 725170, 728170 
Kamata, M., 4, 1 103205; 7, 8 7 P 6  
Kamata, S., 5,61 172; 6,4384', 44075; 8, 49322, 8364, 

8424, 93139, 99359 
Kamatani, T., 7, 42314* 
Kambach, C., 2, 
Kambe, N., 2 , 4 5 p ;  3, 103477; 4, 56646; 6, 11p8, 

1 10273, 1 10373 

479'08; 7, 13lEo; 8, 323112, 37OW, 3827, 412119, 4131i9 



163 Cumulative Author Index Kan-Fan 

Kambe, S., 2, 91683 
Kamber, B., 6 ,66P2;  7, 23624 
Kamber, M., 7, 268lZ 
Kambouris, J. G., 2, 81479 
Kamdar, B. V., 8 , 3 P ,  66" 
Kameda, T., 6, 64162 
Kamemura, I., 4, 96q5 
Kamenar, B., 6, 76623; 7 , 6 9 P  
Kamemitskii, A. V., 4, 24158; 7, 47P9 
Kameswaran, V., 3, 509176, 67057*57a, 67368, 681@, 

68668, 80733, 81682 
Kametani, T., 1, 37278; 2, 222147, 384316, 547Iz1, 

551"', 552I2l, 76567, 819100*103, 824lo0, 85lZu, 
888", 101628, 102046, 102461*62, 104913* 3 164480, 
16540, 167482, 168482, 66017, 67786, 67617:4, 
3088,88k*, 121209J09a9b, 18170, 231277 2391727 25727 
261 17,27,259,300,301 33321-23 398215 401215a,229 48742 
49585, 50()llO ~01113,116118 504130 50&j134,135,136, , 

510172J73J76, 795", 107638; 5, 9274, 385I3O, 402l, 
403l, 404l, 4101*38, 413191c, 417', 422', 425l, 4 
26l, 429l, 4301, 433l, 434', 435l,436', 438l, 4401, 
444l, 473154, 479IM, 52245, 52454, 53177978, 
534M.95, 53697, 541110.1Il, 68128 69183.84.86, 
69283.83c.84.96 69383.107-1 11.114 6941 10,114 71257b 
723107, 7411;7.157c,d 742162 i3982 843;17, 847h 
864257, 103195, 10i2100; 6,'7437, i3958, 756126, ' 
757I3O, 78070, 89693; 7, 2lI5, 229Il3, 243@, 45376, 
47659, 493Iw, WS9, 56989; 8, 31437, 534158, 537158, 
64756,945128 

Kameyama, M., 4, 753172; 7, 51819 
Kameyama, Y., 2, 649Io3, 105976 
Kamigata, N., 4, 753172; 7, 51818J9 779428 
Kamikawa, T., 4, 25P4;  7,355"; 8, 544266 
Kamimura, A., 2,332@, 3 3 3 @ ~ ~ ~ ,  33468, 3601@; 

4, 13","b, 319292' 37105, 6492i, 79036; 5, 3201oJl; 
6, 161178, 1000130* , ,  8 96241 

Kamimura, J., 8, 31443, 96888, 98fiZ9, 98938 
Kamimura, Y., 3, 2958 
Kaminski, F. E., 5, 3901@ 
Kaminski, M., 6, 49615s 
Kaminski, Z. J., 6, 276Il7 
Kamishiro, J., 6, 619IL5 
Kamitori, Y., 1, 54329, 563178; 8, 1812', 24575 
Kamiya, T., 5, 96106J17; 6, 63729; 7, 493198 
Kamiya, Y., 1, 24862, 73525; 7 ,239 
Kamiyama, N., 7, 875Il2 
Kamiyama, S., 4, 302333; 8, 856165 
Kamiyama, T., 4, 444Ig8 
Kamm, J. J., 7, 77tI4l8 
Kamm, O., 6,209@ 
Kammerer, H., 3, 6606; 8, 89822, 90459, 90759, 90q9 
Kamneva, A. I., 3, 648172J73 
Kamonah, F. S., 5, 724Il4 
Khpchen, T., 5, 475IM; 6, 502213 
Kampe, W., 6, 61059.60 
Kampmeier, J. A., 3, 1040105; 4, 71923925; 5, 215 
Kamysheva, T. P., 3,304@ 
Kamyshova, A. A., 3, 42269; 4, 9524 
Kan, K., 5, 108206 
Kan, R. O., 2, 75q8; 3, 823!4, 83514; 5, 637111J14 
Kan, T., 3, 100159 
Kan, T. Y., 6, 680331 
Kanabus-Kaminska, J. M., 4,739'" 
Kanagasabapathy, V. M., 5, 1123" 
Kanai, A., 8, 14690 
Kanai, H., 4,973" 

Kanai, K., 1,3901"; 2, 87737, 88245, 935IM, 936'&, 

Kanai, M., 8, 14473,75 
Kanai, T., 6, 657180 
Kanai, Y., 7, 628" 
Kanakarajan, K., 5,475l" 
Kanakura, A., 3, 2Ozg7; 4, 1007126, 1008126 
Kanamaru, H., 3, 259130 
Kanamori, Y., 2, 79263 
Kanaoka, Y., 5, 181153J54J56* , ,  6 1865* 1 ,  7 4228J9, 

Kanata, S., 5 6 1  172 
Kanatani, R., 1, 61961; 4, 12e02; 6, 1660; 7, 6428, 64313, 

645I7*l8; 8, 787Il9 
Kanavarioti, A., 2, 34968.69 
Kanaya, I., 3, 102116 
Kanayama, S., 7, 45118, 45418 
Kanazawa, H., 1, 34168; 6, 533486 
Kanazawa, R., 8, 26763, 26863 
Kanazawa, S., 5, 83976 
Kanazawa, T., 2, 78438, 105251; 7, 80462 
Kanazawa, Y., 6, 1 19Il6 
Kanbara, H., 1,243? 7, 37168, 379Io0 
Kanbe, T., 7, 7947e 
Kanda, N., 1, 317142; 4, 803132, 84353J4, 85253; 8, 170'01 
Kanda, Y., 1, 55390*94; 3, 39079, 100872, 100972, 

Kandall, C., 8, 99252 
Kandasamy, D., 8, 538I9l, 80393, 80493, 806'", 826@ 
Kandror, I. I., 6, 54259895w 
Kane, P. D., 4, 38O1I9 
Kane, R., 2, 1345 
Kane, V. V., 1, 51130; 4, 
Kaneda, K., 3, 104l1I1; 4, 603275, 626275, 645275, 856'O0, 

99939; 5, 

877133.134 

101072,75; 6, 875"; 8, 58845 

7113; 7, 136IL3, 137II3 

94lS1; 6,711@; 7, 30925, 321', 58717', 82336; 
8, 41917, 43017 

Kaneda, M., 8, 334@ 
Kaneda, S., 4, 43312' 
Kaneda, T., 3, 55635 
Kanefusa, T., 4, 413275; 7, 51922 
Kanehira, K., 2, 5276, 52@; 3, 229226; 4, 653437,442; 

Kanehisa, N., 1, 162939102 
Kaneko, C., 2, 96777; 4, 20862; 5, 13465, 35689; 

Kaneko, H., 6, 534516; 8,53l1I0 
Kaneko, K., 6, 753Il8, 936l"; 7, 765149, 773149 
Kaneko, T., 1, 22384, 22584a; 2, 10224, 87v2; 4, 

5, 14, Z4; 7, 565"; 8, 8412, 698137 

6, 559863; 7, 33529; 8, 39lW, 397l", 52fJS6, 64lZ6 

125216*216d; 5, 80392, 97925; 6, 538573, 63736, 92881982; 
7,20144,20245; 8,99113,30397 

Kaneko, Y., 1, 561159, 82868; 2, 649Io5; 6, 91122, 2 4 0 ~ ~  
Kanellis, P., 7, 274139 
Kane-Maguire, L. A. P., 2, 96459; 4, 5183, 542lI7, 

Kanemasa, S., 2, 48221; 3, 2OlS4; 4, 1652b*c, 7543a, lW3,  

Kanemase, S., 1, 7701" 
Kanematsu, K., 3, 38341*"", 809"l; 4, 1598', 297276; 

5,53799, 60353, 60453, 62120, 62F1, 63264, 

Kanemoto, S., 3, ;84%, 

67015,2022, 68865 

11 lI5%, 120197, 1086114*115; 5,758"; 6, 542603 

63471972,78980981 819156. 6 81492. 7 4621% 
73G3:7, 267lI8, 268'". 

275146*147, 276147 281176, 282176, 283118, 284II8, 
30817, 37896, 376'O'; 8, 886Il3 

Kanemoto, Y., 3, 404135 
Kanevskii, L. S., 3, 63535, 6471779196 64818', 649177 
Kan-Fan, C., 2, 90131,32; 6, 73416, 9i2", 92044 



Kanfer Cumulative Author Index 164 
Kanfer, S., 5, 15431 
Kanfer, S. J., 3, 219114, 499140, 501140, 5O2l4O 
Kang, D. B., 8, 42337 
Kang, G. J., 2, 616132, 619132, 621132, 622156 

Kang, J., 1,97"; 3, 21784, 25P9; 6, 17567; 8, 18lZ1, 

Kang, J. W., 5, 113442, 1144102, 11461°2; 8, 154197, 

Kang, K., 6, 686366; 8, 890139 
Kang, M., 4, 239'l, 25621, 26lZ1, 8O7l5l* Y ,  6 732. 9 

Kang, H.-J., 5, 83344; 6, 859169; 8, 1477, 17l" 
Kang, H.-Y., 1, 19893, 19993 

517lz3 

155197, 44534, 453191 

7, 182I6l; 8 , 7 9 P  

7, 68077 

6, 528 

Kang, M.-c., 2 , 6 3 P ,  6406'; 3, 546lZ3; 6, 674294; 

Kang, S. H., 1, 798286, WI3O9; 3, 22P7;  4, 104iY8; 

Kang, S. I., 6, 46222 
Kang, S.-Z., 4, 279116 
Kang, Y. H., 7,77@& 
Kang, Y. S., 6, 524371 
Kanghae, W., 2, 41720; 6, 102P5 
Kanh, P., 4, 17333 
Kanischev, M. I., 2, 725Io8 
Kanjilal, P. R., 3, 87Il5; 5, 232IM 
Kannan, P. S. M., 8, 13755 
Kannan, R., 1 , 4 6 P ;  5, 3821198 
Kanner, C. B., 4, 48139 
Kanno, S., 4, 82@15; 8, 36977 
Kana, S., 1, 790263; 2, 363Ig3, 106088,91, 1073'4'J42; 

4, 364l*lh, 401233, 48742, 505138; 5, 725118; 6, 74998, 
75l1O8, 78072, 87P3; 8, 64207a, 65207s, 66207, 23717, 
24017, 24917, 38975, 93457, 95713 

K ~ O ,  Y., 1,17413,20213 
Kanoaka, Y., 7, 877134 
Kanoh, M., 4, 227208 
Kanoh, S., 8, 17071*95 
Kant, J., 2, 64895, 64995, 925110, 926l'O; 5, 102171J72; 

Kanters, J. A., 1, 2312'-125; 8, 95@ 
Kantlehner, W., 2, 368238; 6, 22925, 43093, 452I3l, 4875, 

4945, 495599, 4b65*9, 4979, 4989, 4999, 5W9, 5011°, 
502", 5031°, 5041°, 5051°, 5061°, 5071°, 50813, 51013, 
51 113, 51214,'20~303 51314, 51414, 51510,13,14,315 51714 
51814, 51914*336, 52114, 52214J25, 5245-9, 52659, 5291°, 53613, 5435.14,120 5445 5459,10,13,14,634 546634,653 
553796,797.798 554799,800,802, 556821,829,830, 562887,8h, 
566928, 56710.28.634.829, 56814-28.634 57028 57128 

6, 820112 

4885,9*10*'3314*28 489528, 4905, 4915, 492%'25, 4935, 

s ,  

Kantner, S. S., 3 ,  222138J38bJ42. I ,  6 848108 
Kantor. E. A.. 8.214"O 
Kantor; S. W.', 3, 914', 9W4, 91tIz1, 96714, 979, 9762, 

9792. 9802 
Kanuma, N., 6, 55p6', 9961°5 
Kao, J. C., 3, 85369 
Kao, L., 4,852", 85494, 85596997 
Kao, S. C., 8, 2216, 28928 
Kapassakalidis, J. J., 6, 546653, 556821*830, 562a87J91 
Kapecki, J. A., 5, 6sg5 
Kapeisky, M. Y., 6, 618Il4 
Kapil, R. S., 7, 26171 
Kapkan, L. M., 6, 516320 
Kaplan, F., 3, 8 9 P  

Kaplan, J., 3, 82423; 4,723@"', 74740, 757Is5, 776*, 

Kaplan, L., 5, 6463*8, 66235 
Kaplan, M., 5, 947260, 9wa0 
Kaplan, M. S., 5, 826159b 
Kaplan, R. B., 7, 5W40 
Kapnang, H., 8, 2731, 6631 
Kapon, M., 4, 104092, 104292 
Kapoor, S. K., 7, 22019 
Kapoor, V. M., 3, 373lZ7; 8, 1 6 P ,  51098, 5452929293 
Kapovits, I., 7, 764lZ0 
Kappan, L. S., 5, 736142iJ 
Kappeler, H., 3, 345"; 4, 43Iz3; 6, 63727 
Kappert, M., 1,221@; 4, 36103J03b, 991149 
Kappey, C.-H., 3, 373I3O 
Kaptein, B., 8, 9798 
Kapur, J. C., 5, 9fiS9 
Kapuscinski, M., 2, 45658,63, 45858*63 
Karabatsos, G. J., 1, 495; 2, 2496, 217137; 3, 8398; 6, 

Karabelas, K., 4, 84670 
Karabinos, J. V., 7, 76033; 8, 29347 
Karady, S., 2, 64897, 64997b; 3, 30175, 38011; 4, 

Karafiath, E., 5, 80285 
Karaghiosoff, K., 6, 509265 
Karahanov, R. A., 6, 530418 
Karakasa, T., 5, 475140J41 
Karakhanov, E. A., 8, 60O1O6, 60625, 625=~ '~~ ,  628177 
Karakhanov, R. A., 5, 480177; 6,439"; 8, 60624*27, 60724 
Karalis, P., 7, 15528 
Karaman, B., 6, 510298 
Karaman, H., 7, 56483 
Karapetyan, K. G., 3, 648IE1 
Karapinka, G. L., 3, 66433 
Karas, G. A., 7, 9685 
Karasaki, Y., 6, 47798 
Karasawa, T., 8, 61378 
Karasawa, Y., 2, 96777 
Karashima, D., 8,6 1 8'09 
Karaulova, E. N., 4, 3641Jf, 413If 
Karbach, S., 6, 4245 
Kardos, J., 2, 81272 
Karge, R., 2, 68159; 5, 35385, 365*, 543lI3 
Karger, M. H., 2, 73P7 
Karickhoff, S., 2,769O 
Karila, M., 2, 9143 
Karim, A., 8, 4 6 P 8  
Karimov, K. G., 8, 450163 
Karimov, K. K., 8,458"' 
Kariv, E., 8, 31323 
Kariv-Miller, E., 1,268", 269*; 3, 56V7, 57d7, 

517Iz5, 624154, 628'", 63OlE8 
Kariyone, T., 8, 2K?9, 2 Z 9  
Karkour, B., 3, 62OZ8; 5, lO2I7* 
Karl, E., 8, 690102 
Karl, H., 6, 6014 
Karl, R., 2, 109073, 1099109.109b, 1 10273, 1 10373 
Karle, I. L., 1, 1 lS6, 30065@5 
Karlin, K. D., 4, 70638 
Karlsson, F., 4,278%, 285% 
Karlsson, J. O., 2, 78542; 5, 69080s8&, 733136J36f, 734136' 
Karlsson, M., 4, 56157a 
Karlsson, S., 6 , 4 2 Y  
Karni, M., 4, 986132, 987132 

803130.135, 81 1173 

1034132; 7, 43935; 8, 319 

23@50-251, 767'"; 7, 493lS8; 8, 272lZ2 

599205222, 602222; 4, 809162; 8, 13210-14 13410.l2.13 



165 Cumulative Author Index Kat0 
Karns, T. K. B., 5, 40415 

Karodia,-N., 5, 83456 
Karoglan, J. E., 3, 595I9l; 8,528" 
K6rpBti-Adam, E., 6, 514307 
Karpeiskii, M. Ya., 5, 4912" 
Karpeles, R., 8, 40874 
Karpenko, T. F., 4, 289190 
Karpf, M., 2,71 I", 725IL5; 3, 104914J5, 105842; 

4, 14850; 5, 18IZ8 
Karputschka, E. M., 7, 74692, 75292; 8, 82982 
Karra, S. R., 5, 71474 
Karras, M., 2, 5279, 5289, 54176, 54476 54676 54776J18, 

551"'; 3, 24426, 485"; 4,87984, 8d2'"; 5: Z7, 47 
Karrer, P., 2, 14354; 7, 9242, 9342, 65732; 8, 531I2l, 8122, 

8132 
Karrick, G. L., 3, 325161J61a 
Karsch, H. H., 1, 17213,2'4*215, 36236*237. , ,  6 17227 
Kartashov, A. V., 4, 34T3 
Kartashov, V. R., 4, 31eZ7 
Karten, M. J., 1,41 145 
Karten, M. T., 7, 37271 
K m e r ,  A., 2, 657I6O, 105250, 105350, 106750 
Kartoon, I., 6, 825Iz6 
Karube, I., 7, 429L55 
Karunaratne, V., 3, 201149115; 4, 255203 
Kasafirek, E., 6, 63946 
Kasahara, A., 3, 53081-83, 53681-83 594Is5; 4, 55712, 

55817, 611352, 8379, 83p7, 84;69, 84776, 858lI0, 
903202, 904202; 6, 726179 

Kasahara, C., 2, 167162; 4, 387Is9, 393159 
Kasahara, I., 5, 2215'; 8, 462267, 463269 
Kasahara, T., 2, 1356 
Kasai, N., 1, 1474-76, 1998, 16293J02; 3, 67265. 7 ,  4 607317, 

Kasai, R., 7, 4340341 
Kasal, A., 7, 7199 
Kasamatsu, Y., 7, 2544 
Kasatani, R., 8,817% 
Kasatkin, A. N., 4,59414, 610340 
Kasatkin, P. N., 4, 594I4I 
Kascheres, A., 3, 73520; 6, 94I4l, 98I4l 
Kaschube, W., 1, 74978, 81678 
Kase, K., 3, 649205 
Kasel, W., 3, 87261963 
Kasha, M., 7, 98loZ 
Kashihara. H.. 2. 209Iw 

615384; 5,275", 42282, l2W9;  6, 9769 

Kashima, C., 1, 37388, 37488; 2, 1531°5; 7, 229123; 
8. 54@O0. 64232334 

Kashimura, M., 8, 61482 
Kashimura, N., 7,299" 
Kashimura, S., 1, 346lZ8, 

6, 80137; 7, 79613, 79822, 80458; 8, 30296 
Kashimura, T., 3, 102640 
Kashin, A. N., 1, 437157; 3, 503152; 4, 610N1 
Kashiwaba, N., 5, 32316 
Kashiwabara, K., 8,535IM 
Kashiwabara, M., 5 8 6 %  
Kashiwaga, M., 4, 14526 
Kashiwagi, H., 5, 15118 
Kashiwagi, K., 2, 655I4l, 948Is2 
Kashiwagi, M., 8, 95'' 
Kashiwagi, T., 5, 1 158173 

8W3Io; 2, 13819; 3, 
54279; 4, 13OZ2", 2471°0, 257'@', 26O1O0; 5,500259; 

Kashman, K., 5, 60352, 60452 
Kashman, Y., 3, 38013, 395Io2, 396Io2, 407146 
Kashti-Kaplan, S., 8, 59473, 59573 
Kashu, M., 8 , 3 7 P 5  
Kasina, S., 6, 94I4O 
Kasiwagi, I., 3, 82417, 82S7 
Kaska, D. D., 3, 57997 
Kaska, W. C., 4, 889137; 8, 74039,40, 741394Q, 75639, 75739 
Kaskimura, S., 6, 991'' 
Kaslow, C. E., 8, 90563 
Kasonyi, A., 7, 15421 
Kaspar, F., 5, 4025 
KaSpar, J., 8, 534Is9 
Kasper, A. M., 5, 473155, 474155, 477155 
Kasper, D., 2,464" 
Kasperowicz, S., 8, 52I5O, 66150 
Kass, N. C., 7, 61823 
Kass, S. R., 3, 422 
Kasten, R., 7, 880152 
Kastner, B., 3, 89e2  
Kastner, M. R., 4, 191 log 
Kasturi, T. R., 2, 3 7 P 8 ;  8, 21442, 22e2, 24676, 24876,83 
Kasuga, K., 2, 71024; 3, 95'53, 107153, 114153, 115'53; 

Kasuga, O., 6, 48992 
Kasuga, T., 2, 1 19I6l; 3, 

Kaszonyi, A., 7, 45127 
Kaszynski, P., 4, 765224 
Katada, T., 6, 252154, 453142J44 
Kataev, E. G., 4, 3 1 P 2 ;  7, 52137 
Katagiri, K., 6, 44185 
Katagiri, M., 8, 4181° 
Katagiri, N., 2, 75715, 76149, 76249; 5, 9056, 35689, 

Katagiri, T., 7, 40783 
Katahiro, D. A., 8,84794 
Katakawa, J., 4, 2779,79d; 7, 15632, 175143 
Katakis, D., 3, 56520 
Kataoka, F., 3, 583127, 587143; 5, 76240 
Kataoka, H., 1, 18763; 3, 57582, 883Io7; 4, 61 136I, 

629410,411, 638410; 5, 73614', 737145, 79022, 82022, 
935Iw; 6, 1 la, 7756 

Kataoka, M., 2, 152lo0; 3, 585137; 6, 968l"; 7,70059 
Kataoka, N., 4, 61 1362, 612362 
Kataoka, S., 3, 55749 

6, 13743, 6W31, lO2P7; 7, 45373J74, 45473.a; 
8, 173lI3, 836Ioa, 837Ioa 

100562963; 6, 88354, 
89069, 89154,69,70 

45143, 48543; 6, 48740, 48940, 60322, 618IL3, 62515' 

Kataoka, T., 5, 504276, 62741; 6, 510293, 92780, 936l"; 
8, 99671 

Kataoka, Y., 1, 205'08, 807322, 808322, 809329, 81032989b; 
2, 603"; 8, 14695*96, 14895*96 

Katayama, E., 1, 18452, 18554, 2 4 P ;  2, l e o ,  29l"; 3, 
730"2942b; 6, 1453; 7, 29835; 8, lo5' 

Katayama, H., 4, 230252, 23lZs2; 5, 46l1O7, 4641°7, 
466Io7; 6, 753Ik8 

Katayama, S., 2, 3883M 
Katayama, T., 3, 84325 
Katekar,G. F.,3, 88136, 91136, 179136, 181136 
Katerinopoulos, H., 3, 21794 
Kates, M. R., 2, 9775 
Kates, S. A., 4, 764216 807148J53 
Kathawala, F., 5,514": 5278.8b; 6, 509246; 7, 16050; 

Katjar-Peredy, M., 7, 83162 
Kgtker, H., 5, 11 1920 
Kato, E., 7, 76050 

8, gS0 



Kato Cumulative Author Index 166 

Kato, H., 2, 357136; 4, 16293; 6, 533'12, 619120, 

Kato, J., 8, 21660 
Kato, K., 6, 55961*862; 7, 489173; 8, 371109 
Kato, M., 1, 75912"; 2,68", 113I1l, 24427, 24527, 60136, 

60558, 1066119; 3, 88l", 118l", 19733, 224162; 
4,243@, 244@, 24569, 25869, 37044~~~; 5, 75573, 
7617j, 1 18816; 6, 14785*86, 104632a 104732b; 
8, 83610c*d, 837'06, 9161°8, 917108,b18108, 920108 

Kato, N., 1, 1876l", 18862; 2 , 6 6 6 % ~ ~ ~ ,  67535, 7003495; 
3, 21342, 2241622, 264185, 57371, 57581*82, 6107'* 
4,176"; 5,24l@, 434'", 79v2, 82p2; 6, 531k2$ 
7, 5063M; 8, 5442n 

Kato, R., 1, 23836, 568246 
Kato, S., 4, 43OS9; 6, 450119, 453142J43.1" 454119,146, 

4615, 46437, 46537, 46750, 47377; 8, 2;3Iz2 
Kato, T., 1, 5833, 135Il7, 881118; 2, 587136, 

71lZ9, 75715, 76149, 76249, 78q6, 819? 3, 44677, 
512l*, 73V5; 4, 358lS4, 37373, 3781°8, 490', 499%, 
510172; 5, w6, 225103Jw, 226l", 45143, 48543, 
637115, 70421, 812126; 6,487@, 48940, 533492, 

624120*148; 7,693" 

559861.862, 569938 6025.10 
Kato, Y., 5, 693109Ji4, 694lI4; 8, 18849, 19349, 

Katoaka, Y., 5, 112560 
Katogi, M., 4, 3088*88m, 2613* 
Katoh, A., 6, 1 1371; 7, 53333; 8, 64232-34 
Katoh, E., 1,561'@ 
Katoh, S., 7.81 191 
Katoh, T., 1, 860a; 4, 6063w, 607307*315, 647307; 

Katoh, Y., 5, 41038 
Katonak, D. A., 7, 5166; 8, 33781 
Katou, T., 3, 53081,82 53681-82 
Katritzky, A. R., 1, $57,, 46328, 46436, 46959, 47169, 

47489, 477l@, 47836, 481lm; 2, 78647*48; 3, 7135, 
19736, 28247; 4, 48137J37g, 1 13175, 425"*25, 42824, 
43024~%-~~, 436Ia, 440170, 109314', 1099183* 5 

6, 8486, 255lW, 261", 2731°, 28010, 41911J2, 532&', 
677320; 7, 138127, 22673, 2281°2, 305', 358l, 384', 
4704, 4724, 4734, 4744, 4764, 66253-55, 73937-39, 
74513, 75Ol3O; 8, 29661, 3921°3, 58737, 65382, 82772-75, 
84349 

563429 

7, 24368; 8, 976135 

469138, 491206307, 63052, 9472633M"537438Q38;389; 

Katsaros, N., 3,569O 
Katsifis, A. A., 4, 226190J91; 6, 154145 
Katsifis, A. G., 1, 52072-74; 2, 6633, 7533; 4, 1 19lgZbJg3, 

Katsobashvili, V. Y., 5, 64" 
Katsuhara, J., 3, 7711g1 
Katsuhara, Y., 4, 347IO2 
Katsuki, M., 3, 30355 
Katsuki, T., 2, 119159J62J63, 3M9, 3059, 725lZ1, 

15gE5, 226194.1g5, 258246; 6, 154'", 8641g2 

846204,205. 3 45248 223156 225185,187 264181 
l W 5 ,  lbOi56, l&Mm; 5,'18P3, 38698* 6 i3, 525*27, 
839, 2J3, 881°5, 89105*111, 17576, 668260, &55i135, 
87738939, 87839, 88@, 88338-39, 8 W 6 ,  88738*39, 890", 
92776; 7, 19Llz6, 23842, 23942, 24e2, 2 4 P ,  29730, 
37gW, 382*, 39@*", 39113, 3973, 3993, 4003941*44, 
40159, 40359 4063959*77, 4073*41, 408@, 4093,77, 4103, 
41 1 13, 41213: 41313J07*, 41477, 41577, 417131, 419133, 
42177, 422I4l, 42377J41, 57l1l3, 572lI3, 587lI3; 
8, 1 l", 14583 

Katsumata, N., 7, 35652 
Katsumata, S., 1, 28718 
Katsumi, K., 7, 85lZ7 

Katsumura, A., 8, 152180 
Katsumura, S., 2, 7491'; 3,470208, 47lZo8, 475'08; 

Katsuno, H., 8, 698139 
Katsurada, M., 7, 423145, 424145b 
Katsuro, Y., 2, 584Iz2; 3, 445@9;71, 455122, 49276*78, 

49578; 7,642"; 8, 783lO6 
Katsuura, K., 1, 56p1,  698248; 4, 39Li2'0 
Kattenberg, J., 3, 87577 
Katterman, L. C., 4, 121205b 
Katti, S. B., 6, 60639 
Katz, A., 7, 100'" 
Katz, A. H., 4,41 12*, 567& 
Katz, J.-J., 3, 79476, 79582; 8, 70615, 70915*47, 71V2 
Katz, R. B., 2, 88143, 8 W ;  6, 509276 
Katz, S., 2, 71v6; 6, 986a 
Katz, T. J., 4,966"; 5, 794", 80493, 1O94lo3, 1102146", 

1 lM157, 11 13IM, 11 15', 11 16l, 1 18711J2; 7, 8841g1 
Katzenellenbogen, J. A., 2, 18741, 71@O; 3, 502a7, 2 8 P ,  

4,594146 

44360; 4, 18589, 248110,262110, 315523329.530333, 
379114 394189,189b.193. 5 850161. 6 219118. 7 8718 

, I  t ,  , ,  9 

16378,'16778; 8, 75475*76, 8728 
Kaubisch, S., 2, 79267 
Kauder, O., 8, 95716 
Kauer, J. C., 6,244l" 
Kaufer, J. N., 2, 323" 
Kauffman, G. B., 3, 20913 
Kauffman, W. J., 1, 22167, 2237hb; 3, 76P2;  4, 7223, 

Kauffmann, H. F., 5, 6319 
Kauffmann, T., 1, 202101J02, 2O3lm, 23422,26, 2538, 

670181-182, 67291, 67891, 6801", 718'O, 73422, 74978, 
755Il3, 81678; 2, 127239; 3, 105214, 2O3lo0, 25391, 
4823*5, 499,509, 5095*1%, 512'", 52216; 4, 12@0°, 
48528, 491a, 49272, 50328; 5, 1 12666; 7, 506303, 
74682; 8, 56Pa6, 889133 

Kaufhold, G., 2, 1090@, 1091M, 1 1 0 P  
Kaufman, C., 4, 1007110; 6, 677318.318a 
Kaufman, D. C., 4, 107647 
Kaufman, G., 1, 37797; 6, 727206; 8, 943lZ0 
Kaufman, M. J., 1, 411g7 
Kaufmann, D., 5, 1 18815 
Kaufmann, E., 4, 87241 
Kaufmann, H., 6, 1O5964fj5 
Kaufmann, K., 3 , 7 3 P  
Kaufmann, S., 3,80515; 6, 685357 
Kaul, C. L., 6, 543618 
Kaulen, J., 6, 2072 
Kaupmann,W.,8,57172,66172 
Kaupp, G., 5, 63698J01, 70738, 7231M, 726Iw 
Kaur, A. J., 6, 5638% 
Kaura, A. C., 4, 1014lS8, 1022188 
Kautzner, B., 4, 1536a 
Kavaliunas, A. V., 4, 58862*63 
Kavapetyan, A. V., 4, 304362, 305362 
Kavarnos, G. J., 7,851 Is 
Kavka, M., 5, 955303 
Kawabata, A., 1, l66Il4; 5, 176128 
Kawabata. H., 5, 736142g 
Kawabata, K., 8, 24138, 272119J20 
Kawabata, N., 4, 93g5, 9613~~9~~. 96965, 97V8b*70, 97177, 

Kawabata, T., 5, 98123*124, 43917', 440171* , .  7 588174J75; 

Kawabata, Y., 4,9151°, 9181°, 93155*57; 8, 463270 

9523 

33147.48, 6302031, 63591, 63791, 6451", 669l24.181.182, 

97280, 97358b, 10329, 10519; 7, 7 6 P 3  

8, 90244, 90844,90944, 98937 



Keavy 167 Cumulative Author Index 

Kawada, M., 1, 802304, 8033m; 2, 7474; 3, 
135".%347W, 136347346,137347, 139347348, 141348, 
lM347,348, 168508, 16ps,  174", 586138, 650211; 
4, 6093", 964&; 5, 767lZ0, 83@', 83349; 6, 92777, 
101635, 102260 

Kawada, N., 7, 6416 
Kawafuji, Y., 1, 1 1650, 11850 
Kawagishi, H., 3, 693149, 694149; 5, 53495 
Kawagishi, T., 4, 1344"c, 17759, 23813, 253169, 257230, 

26113J30, 262308; 8,544" 
Kawaguchi, A., 4, 23927, 257", 2612'; 5,473l", 479l", 

52245, 53178 
Kawaguchi, A. T., 1, 312114; 5, 543116J16c 
Kawaguchi, K., 1, 4W3; 4, 278'", 286'" 
Kawagucbi, S., 4, 58730 
Kawaguchi, T., 7, 248lI2 
Kawaguti, T., 7, 2191° 
Kawahara, I., 3, 167484, 168484, 36174 
Kawahara, K., 8,185" 
Kawahara, T., 4, 36102J02" 
Kawaharada, H., 7, 5617 
Kawahata, Y., 5, 1519 
Kawai. A,. 7. 69223 
Kawai; K.; 1; 7820, 22376, 22476", 317145J55, 319145, 

320? 8. 65273 
I , -~ 

Kawai, K.-I., 1, 34Ia; 7, 4340 
Kawai, M., 2, 57675, 615130, 63114, 63514, 655139; 

4, 161"; 6, 664, 891°8; 8, 14250, 1908O 
Kawai, N., 7, 506301 
Kawai, T., 2, 38l3I1; 4, 59g2I9, 64l2I9; 5, 82926, 924'47; 

6, 900115; 7, 76280, 77780 
Kawakami, J. H., 4, 301328.329,330, 302328. 9 ,  8 88v8 
Kawakami, N., 6, 619115, 73411 
Kawakami. S.. 3. 597201 

Kawkta, T., 1, 22384, 2 2 P b  
Kawamata, T., 8,93SU 
Kawamato, T., 2, 3036 
Kawami, Y., 4, 1 7965 
Kawamori, M., 8, 33882, 33982 
Kawamoto, F., 1, 880113 
Kawamoto, I., 1, 55386; 3, 198&; 4, 1 13IU 
Kawamoto, K., 3, 98732*33, 100fY2; 6, 88358, 88758*U; 

8, 77370, 77470*71 
Kawamoto, S., 6, 43848 
Kawamoto, T., 1, 8SZ8; 2, 114115J16, 584lz6. , *  3 259137; 

Kawamura, C., 3, 64OW 
Kawamura, F., 4, 14741 
Kawamura, J., 7, 19714 
Kawamura, K., 1,258%, 2593", 266" 
Kawamura, M., 2, 823116; 6, 5547m 
Kawamura, N., 6, 92780; 8, 46lZ6' 
Kawamura, S., 2, 18S30, 21730; 3, 103371; 4, 8573, 

4, 254180J82 

2491 18, 2571 IS, 377104, 379lWj.ll4.l14b,l15,l15b 
380104j,115b, 382114b 3831l4b, 402236, 413114b, 55714. , 

7, 19715, 503273 
Kawamura, T., 7, 642'l 
Kawana, M., 4, 2018; 8, 14476 
Kawanami, Y., 1, 42189; 3,4SU8; 5, 36698; 6, 731; 

8, 14583 
Kawhishi, G., 8, 3356, 6656 
Kawanishi, Y., 7, 30925, 321% 
Kawanisi, M., 1, 75298; 2, 8625; 3,652'", 903Iu; 

5, 168l"; 6, 561875 

Kawano. Y.. 2. 157122 
Kawara,T., 3, 227210, 24S30, 44678; 4, 262303, 8981n, 

902'": 6. 83653 , -, - - -  
Kawas, E. E., 8, 96450 
Kawasaki, A., 4, 58976, 598'89; 6. 8Sg2 
Kawasaki, H., 1, 566215; 2, 846'08; 3, 412", 43235; 

6, 13774 
Kawasaki, K., 4, 254179; 6, 43855; 8, 54833", 54933" 
Kawasaki, M., 1,241"; 8, 16661 
Kawasaki, S., 4, 21M 
Kawasaki, T., 5, 725lI8; 7, 33531, 382'08 
Kawasaki, Y., 1, 19282; 2, 56623 
Kawase, M., 7, 33323; 8, 60182, 61lS2, 62182, 64182, 66182, 

7P3O, 7Iz3O, 3571g1 
Kawashima, H., 7, 62844 
Kawashima, K., 1, 18870; 2, 54070 
Kawashima, M., 3, 218'", 220'=, 227210, 245'-32, 

Kawashima, S., 3, 38013 
Kawashima, T., 1, 78lZ3O; 2, 80543; 5, 82p3; 6, 5 3 P 4  
Kawashima, Y., 5, 29757*59, 1 19637938, 1 19738 
Kawata, K., 7, 47661 
Kawauchi, H., 5, 1 1863, 1 1878 
Kawazoe, K., 6, 538562 
Kawazoe, T., 3, 47@15, 473215, 4762'5 
Kawazoe, Y., 1, 387133; 8, 40523 
Kawazura, H., 1, 441173 
Kay, D. G., 7,21 lg7 
Kay, D. J., 8, 65063 
Kay, G., 6, 42e4, 451Iz7 
Kay, I. T., 1, 5601", 566218, 751g2; 2, 553I3O, 554I3O; 

Kayama, Y., 7, 47333, 50233 
Kaydos, J. A., 7,208& 
Kaye, A. D., 3, 98SZ7; 6, 87627, 88G7 
Kaye, H., 7, 586lM 
Kaye, I. A., 3, 72412 
Kaye, P., 5, 4039 
Kaye, P. T., 3, 42152 
Kaye, R. L., 3, 89668; 5 6437 
Kaye, S., 4, 27462, 27SQ2, 28062 
Kayser, M. M., 8, 27, 23gZ7, 2 e 7 ,  24227,40 
Kayser, R. H., 6, 95419 
Kazakova, L. I., 3,6398O 
Kazakova, V. V., 6, 546U5 
Kazama, H., 5, 1157l@ 
Kazanskii, B. A., 3, 38132; 4, 885'14; 5, 338 
Kazarinov, V. E., 3, 63655 
Kazda, S., 8,592@ 
Kazi, A. B., 3, 353s2 
Kazimirchik, I. V., 3, 86421 
Kazimirova, V. F., 3,7231° 
Kazlauskas, R., 4,8162"; 6, 8176, 8276, 818'"; 

8, 205'%, 206'%, 5MZ6l 
Kazmaier, P. M., 6, 92462, 926%; 7, 196' l, 199l 
Kazubski, A., 1, 405'; 7, 603115*'25. , ,  8 102'26*128 
Kazuta, Y., 2, 108957 
Ke, Y. Y., 1, 391152; 2, 611102 
Keal, C. A., 1, 56P5I; 3, 12S301. 126". 128301, 129301, 

Keana, J. F. W., 1, 3771°3, 392157, 393157; 7, 4343 
Kearley, F. J., Jr., 4, 4896' 
Keams, D. R., 5, 21615, 219? 7,96", 98909* 
Keating, M., 4, 48V7; 7, 74365 
Keats, G. H., 8, 32197 
Keavy, D. J., 5, 382lIgb 

4 6 7 8 ,  470212213, 476212,213 

4, 55157, 57'57f, 249Iz7, 258lZ7; 7, 23735*36 

133301 



Keay Cumulative Author Index 168 

Keay, B. A,, 3, 48852, 49552; 4, 249lZ2 
Keay, J. G., 4, 42525, 4309'; 8,5803, 5843, 5 S 3 ,  646@ 
Kebarle, P., 1, 28716; 3, 30147; 7, 85446 
Keberle, W., 4, 27012 
Keblys, K. A., 7, 587168 
Keck, G. E., 1, 29554, 29654*55, 29756357, 306", 769l%, 

57353,;4, 581Id4, k308, 6 h a ,  d6", &3lZ4,'989%, ' 
99024, 1064lw; 3, 57269, 57369, 60269, 60769, 61069; 

823232; 5, 204", 4;077, 52759: 

99182; 7, 5661m, 71160; 8, 49513' 

794281 795281. 2 4l2,lk 612,lk 1040 1565 156118 

4, 37370, 74129,130 745139.141 746144 799114 819211 

576138,139,140,141,142,143,144. 6 11580, 43739 99082 

Keckeis, H., 2, 2789, 2859 
Keda, T., 6,563- 
Kedrinskii, M. A., 8, 373132 
Keefer, L. K., 6, 119lW; 7, 22454; 8, 373lZ9, 38319-20, 

Keefer, R. M., 5, 71lU 
Keehn, M., 7, 31862 
Keehn, P. M., 3, 167483; 7, 143139, 2471W, 70619*20 
Keek, J., 6, 11 lM 
Keeley, D. E., 3, 8661, 8861, 8961, 9161, 12461, 

Keely, S. L., 8, 2837, 6637 
Keely, S. L., Jr., 3, 396lo9, 397'09; 5, 959318 
Keen, R. B., 4, 57922; 5, 31OW 
Keenan, R. M., 4, 1009142; 5, 24936, 431119 
Keene, B. R. T., 7, 7501" 
Kees, K., 1, 82445; 2, 2O5lw, 2O6lw; 3, 22P7,  579Iz5, 

582Iz5, 583Iz5, 584lZ5, 585125, 588125,159, 591165, 

Keese, R.: 2, 810k2, 82962J3b, i669; 3, 3804; 5, 6572, 
66438; 8, 94l1I3 

Keese, W., 6, 11689 
Keewe, B., 1, 33163 
Kegelman, M. R., 3, 
Kegley, S. E., 4, 984120, 985I3O 
Kehne, H., 6, 531432 
Keichiro, F., 4, 23927, 25727, 26lZ7 
Keiko, N. A., 6, 577979 
Keiko, V. V., 4, 29lZo8 
Keil, G., 2, 77321 
Keinan, E., 2, 6087*; 3, 1259, 22P3I; 4, 5911", 

387", 38919*20, 39219, 59795 

78532,33; 5, 102070, 102770; 6, 14368-71, 14783,85; 
7, 68494 

595125 596125 610125.165. 4 595157 

594137, 596160, 598200,202, 604286.287 605287 606300 
615385 616106,385 619137,385 620385 621 160,385 
623200,398, 626286287.385, 628399, 633106,399, 634137.399 

848111, 937120, 939120, 942120. 7 14127r128 402.5 
2185, 465131, 7379, 84224.25.31.35-37 84341-42. 8 18733 
553361,363,364, 554364,368 555364,368,369 782101 96138,40 

, 
, 

636160, 637385, 638200*202, 647287; 6, 85", 8695, 
, ,  9 ,  

I ,  

, 
9844, 9914 , 

Keiser, J. E., 5, 439IM; 7, 764130 
Keitel, I., 2, 1088@ 
Keith, D. D., 6, 543621; 8, 460N9 
Keitzer, G., 2, 90OZ2, 96137 
Kelarev, V. I., 6, 530418*422, 534$17 
Kelbar, G. R., 6, 687381 
Keldsen, G. L., 8, 86lZz6 
Kell, D. R., 3, 38122 
Kelland, J. G., 8, 205155 
Kelland, J. W., 1, 1393 
Kelleghan, W. J., 3, 53e9, 53369, 53769 
Kelleher, R. G., 2, 14671 
Keller, J., 7, 236% 

Keller, K., 4, 443Iw, 500109; 5, 

Keller, L., 3, 500132, 50513'; 4, 8261, 115179b, 257224 

1979, 2679, 2779, 
26474, 38513', 52766,529-, 68lZ9, 69188 

51917, 52017, 54017, 54117, 546lZ8; 5, 1094g8, 1&Q8, 
109898,111298 

Keller, L. S., 5, 69292 
Keller, O., 6, 63728 
Keller, P. C., 8, 650M 
Keller, R. T., 7, 9242, 9342 
Keller, T. H., 5, 5145*45b, 5750Job, 5g50b 
Keller, U., 5, 68641 
Keller, W., 4, 1039& 
Kellert, C. A., 7, 482Il9 
Keller-Wojtkiewicz, B., 3, 39083, 39283 
Kellett, R. E., 7, 774327 
Kelley, D. F., 5,2403 
Kelley, D. R., 8, 979149 
Kelley, E. A,, 5, 113547, 1147112 
Kelley, J. A., 8,79860 
Kelley, M. D., 6,751 l M  
Kelling, H., 2, 34542 
Kellner, J., 3, 53186 
Kellog, M. S., 3, 3691W 
Kellogg, M. S., 2, 2l2Il9; 5, 22V7, 70739, 70939*u, 

Kellogg, R. M., 1, 29962; 3, 229223,224-224a,b, 512lW, 
73744', 73944.448 

86fiZ8; 4, 107428, 109328J50; 6, Z7, 2179, 7018, 98046; 
7, 169I1O; 8, 82586, 846*12, 9374977, 9477, 9591, 9692, 
9798, 981°1 

Kellogg, R. P., 2, 19571; 8, 19075 
Kellom, D. B., 6, 825IZ7, 1033128 
Kelly, B. J., 7,4801@J-103, 4811@J~~03~"%~07 4821@J.116 

744% 
Kelly, C. A., 5, 71153 
Kelly, C. C., 7, 16165 
Kelly, D. P., 3, 330Ig2, 91617, 93217, 963Il9 
Kelly, D. R., 3, 29070; 4, 37Jg7, 746142 
Kelly, F. W., 5,552"; 6, 1033Iz4, 1034l", 1035'" 
Kelly, J. A., 4, 68256 
Kelly, J. D., 2, 54485, 54785, 55285 
Kelly, J. F., 5, 107201 
Kelly, J. T., 3, 3301" 
Kelly, J. W., 6, 2497, 7439 
Kelly, K. P.. 7. 45249 
KelG, L. F.;4; 67016J7*26, 67417, 68359*60, 68759-60.64, 

68865 
Kelly, M. J., 2, 8830*31; 5, 101455 
Kelly, P. B., 2,958" 
Kelly, R. B., 2, 45662, 4 5 P ;  3, 20105; 8, 33130, 33353 
Kelly, R. C., 3, 651219; 6, 116%; 7, 43926 
Kelly, R. E., 4, 41 l I8  
Kelly, S. E., 1, 42083, 568230; 4, 53I5O; 5, 16795 
Kelly, T. A., 5, 836622, 84l1O0 
Kelly, T. R., 1, 47495, 3 3 I 2 O 2 ;  2,521"; 4, 1641m, 26lZg1; 

Kelly, W., 6, 42991 
Kelly, W. J., 4, 766230; 5, 382Ilgb; 7, 21916; 8, 31550 
Kelly, W. L., 1, 318*21 
Kelm, H., 5, 772529255*259, 45363, 45463, 4 W 3  
Kelman, R. D., 3, 597200 
Kelner, M. J., 2, 725Io8 
Kelsey, D. R., 3, 50O1", 509130; 8, 83922 
Kelsey, R., 7, 71v1 
Kelso, P. A., 7, 4lZ6 
Kelso, R. G., 4, 283151 
Kelson, A. B., 2, 650111, 651111b 

5,1287,376109; 7,35538-42 



169 Cumulative Author Index 

Kemal, C., 7,763" 
Kemal, O., 5,522" 
Kemball, C., 4, 9144, 9244; 8, 431M 
Kemin, M. D., 6, 526402 
Kemmitt, R. D. W., 5, 30074, 30793; 8, 67433 
Kemp, D. S., 6, 531450, 63949950; 8, 38969,71 
Kemp, J. E. G., 7, 47996, 750135 
Kemp, K. C., 2,71 132 
Kemp, T. J., 5, 2Ll7O 
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Kimura, S., 4, 12e01 
Kimura, T., 1, 563178; 4, 354I3O, 611367, 636367* , ,  7 76165; 

8, 8626, 9372 94'O 9585 
Kimura, Y., 1, h2473;8; 3, 9771°, 98526a, 99238, 99338, 

99951; 4, 100143; 5, 851165, 889l;  6, 851I3O, 87736, 
87936, 88247, 88336, 88S4', 88636, 95828 

Kinas, R., 4, 231274 
Kinast, G., 2, 90Oz9, 9Olz9, 90229 
Kinastowski, S., 2, 34861@, 35462, 39913 
Kinberger, K., 8,711%, 718% 
Kindaichi, Y., 4, 601m, 643244 
Kindler, K., 2, 73517; 6, 431106, 477% 
Kindon, N. D., 2,569%; 4, 231258; 7, 64628; 8, 784Il2 
King, A. O., 1, 21427; 3, 266195, 450103, 453Io3, 486", 

49544, 503150J51, 52435-37 52953* 4 767234 892l4l 
893If3; 5, 116619; 6, 966G5; 8, 643i12, 755/17, 7561h7, 
758lI7, 950I7l 

King, F. D., 2, 10109; 3, 500126, 512lZ6 
King, F. E., 2, 837Iab, 838163; 3, 83159; 6, 64376; 

King, H. F., 5, 72172 
King, J. A., 8, 14360, 14860 
King, I. A,, Jr., 5, 114391 
King, J. C., 2, 384317; 6, 71695 
King, J. F., 3, 7071°, 1367~~; 5, 571 118, 9 W 3  
King, J. L., 6, 687375 
King, J. R., 3, 330lw 
King, K., 5, 4513*, 5528910 
King, L. G., 4, 43714 
King, M. V., 8, 36639 
King, R. B., 2, 814; 3, 20tl3, 38010; 5, 1 13444; 8, 39077, 

King, R. R., 7, 20460; 8, 884Io1 
King, R. W., 6, lOlz4, 10134, 1O33lz6 
King, S. A., 4, 593131J33; 5, 30076, 30790 
King, S. M., 8, 67541, 67941, 68441 
King, S. W., 4, 95722 
King, T. J., 1, 30586; 2, 837163b, 838163; 3,665" 
Kingma, A. J., 4, 8572, 20433935 
Kingma, R. F., 5, 78275 

8, 14358 

459236, 736", 75320 

Kingsbury, C. A., 1, 506"; 2, 34532; 3, 1 14233, 154233; 

Kingsbury, W. D., 2, 1097100; 7, 764'19, 767Ii9, 7783w 
Kingston, J. F., 2, 839181, 840181 
Kinishi, R., 8, 17077*78 
Kinloch, E. F., 8, 47842, 531lz3 
Kinloch, S. A., 1, 554Io2 
Kinnard, R. D., 4, 
Kinney, C. R., 1,383"' 
Kinney, R. J., 8, 28929, 29V9, 79735 
Kinney, W. A., 1, 74460, 74560; 3, 16@05; 5, 324IBb, 

Kinnick, M. D., 4, 1345, 1445a; 6, 102263 
Kino, T., 1, 10lw 
Kinomura, K., 6, 658lS4 
Kinoshita, H., 3, 159"', l w 5 I ,  1614"; 4, 127220b, 

6, 154149, 101736; 7,341"; 8, 526 

83138, 112337; 8, 942Il6 

359161 595151 604288,289 646289, 647288, 753161. 
6, 641k2; 8, 84030930b, 96G7 

, 
Kinoshita, K., 4, 1 4 P ,  14951, 17q5; 7, 2654 
Kinoshita, M., 1, 51348, 5aZo1, 5692"; 2,263%, 35075; 

6, 27lI9, 4659, 60145, lOZP5; 7, 35P3, 778391-392*393; 
8,82046 

Kinoshita, S., 7,743" 
Kinoshita, T., 8, 60733*34, 620139 
Kinowski, A. K., 4, 4321MJ08 
Kinsel, E., 2, 1 8743 
Kinsley, S. A., 6, 546652 
Kinsman, D. V., 3, 73514 
Kinson, P. L., 3, 89142, 903Iz2 
Kinstle, T. H., 4, 27348, 27P8, 2W8; 7, 54876, 55876 
Kinter, C. M., 5, 83983; 6, 150I3l, 151l3I 
Kinter, M. R., 7, 9242, 9342 
Kinugawa, N., 1, 21537; 2,23"vWa; 4, 607314 
Kinzebach, W., 8, 568466 
Kinzel, E., 8, 459240, 46P50,251, 5351M 
Kinzer, G. W., 5,459O 
Kinzig, C. M., 3, 27315, 27415 
Kinzy, W., 6, 53Il7 
Kiovsky, T. E., 6, 291209 
Kiplinger, J. P., 5, 78815 
Kipnis, F., 4, 317547 
Kipphardt, H., 2, 45514, 514"; 6, 1 19110J11, 72fl2I0 
Kira, M., 1, 18043, 18143; 2, 628, 1728.28bvd 572& 

79@839, 79265; 6,487", 48Vs, 50O1$, 573&, 83212, 
865"; 7, @17; 8, 2OI4l, 47838, 547313 

Kirby, A. J., 8,21 l2 
Kirby, G. W., 2, 55514J49; 3, 681g7, 689IZ3; 5, 41972974, 

42076, 42179, 43715q 441176J76f 44P4 575133, 
576IM; 6, lM4, 

Kirby, J. E., 1,383I1l 
Kirby, K. C., Jr., 8, 99P2 
Kirby, R., 4, 706, 986, 1407a 
Kirby, S., 5, 461Io1, 463Io1 
Kirchen, R. P., 3, 374133; 8, 837 
Kirchhof, W., 7,832'O 
Kirchhoff, R., 6, 938133 
Kirchhoff, R. A., 1, 73732s3, 73833, 74233; 3,786@ 
Kirchlechner, R., 2, 81788, 82488 
Kirchmeier, R. L., 6, 569936; 8, 8MX1 
Kirchmeyer, S., 6, 23768, 254162, 564915 
Kirchner, J. J., 5, 849143, 1Ooli6 
Kireev, S. L., 5, 105649 
Kirihara, M., 1, 24251, 24352 
Kirihara, T., 4, 23q7, 25727, 26127; 5, 473154, 479l", 

Kirilov, M., 1, 342X, 36174J75* 9 ,  3 2OZlE9 

60957, 6;478; 7,j48I1l 

53 178 



173 Cumulative Author Index Kitamoto 

Kirino, K., 6, 23340 
Kirisawa, M., 5, 9592 
Kirk, B. E., 5, 
Kirk, D. N., 2, 835156; 3, 74150,52, 79162+63* 6 996IM; 

Kirk, J. M., 6, 650133b, 668261 
Kirk, K. L., 6, 220127 
Kirk, L. G., 2, 42331 
Kirk, T. C., 2, 5279, 5289, 531", 53324, 537%, 547lI9, 

55l1I9; 4, 18169; 5, 27, 47, 857 
Kirkiacharian, B. S., 2, 354Il8, 355Il8 
Kirkley, R. K., 7, 480105, 482Io5 
Kirkpatrick, D., 3, 27423; 4, 1007108; 6, 20748; 8, 807Il2 
Kirkpatrick, E. C., 5, 75245 
Kirmse, R., 6, 44lS6 
Kirmse, W., 1, 52811', 8445c, 878'06; 3, 7066, 8879, 

89031, 8939, 8949, 8969, 8979, 9009, 901111, 9039, 
9059J36, 909155; 4, 953'sSe, 9548e.29, 9618", 96tlSe, 
10008, l101195; 5, 15119, 225124, 228Ia, 229124, 
68234b, 68334b*38, 68438, 856210, 91 196, 91296; 
6, 96172, lO44I9; 7, 83fiS2 

Kim, B., 3, 904133 
Kirollos, K. S., 2, 53@l, 53961 
Kirosawa, H., 4,6203" 
Kirowa-Eisner, E., 8, 59473, 59573374 
Kiroya, K., 5, 68128 
Kirpichenko, S. V., 4, 29lZo8 
Kirrmann, A., 3, 73p2 
Kirrstetter, R. G. H., 3, 61925 
Kirsanov, A. V., 6, 
Kirsch, G., 6, 46325; 7, 775348; 8, 84T7, 84897c, 84997c, 

Kirsch, H. P., 5, 1 13434 
Kirsch, P., 8, 451Is2 
Kirsch, S., 6, 98036; 8, 
Kirschbaum, E., 7, 775340 
Kirschke, K., 2, 3M203; 4, 61 13453348* 1 ,  7 14Ol3O, 141 130 

Kirschleger, B., 1, 83O9I; 3, 20291 
Kirschnick, B., 1, 14440 
Kirschning, A., 2, 5814 
Kirson, I., 7, 70728 
Kirst, H. A,, 3, 431Io2; 8,47l", 64207c, 66124*207, 75476 
Kirst, W., 8, 32198 
Kirste, B., 5, 106G8 
Kirtane, J. G., 1, 8192; 3, 223157, 262159, 

Kirusu, Y., 4, 607314 
Kis, Z., 8, 197129 
Kisaki, T., 7, W5, 6255, 6355 
Kisan, W., 7, 493192 
Kischa, K., 6, 106172; 7, 588172 
Kise, H., 7, 2434, 47781 
Kise, M. A., 7, 1 P 4  
Kise, N., 1, 83lW; 2, 49251; 4, 613370, 810169, 84V6; 

Kiselev, S. S., 6, 554767 
Kiselev, V. D., 5, 71145, 76246, 55216 
Kiselev, V. G., 7, 59518, 597439M 
Kiseter, V. G., 7, 603Il7 
Kisfaludy, L., 6, 63731 
Kishi, M., 3, 3801* 
Kishi, N., 1, 584"; 2, 56P5, 7 1 P ;  3, 9M2&, 99238, 

99338; 5, 88829; 6, 860179, 879', 88247, 88547 
Kishi, Y., 1, 15357, 18244*45, 18345, 18894*95, 19386, 

2, 29Io6, 30106e,b,'31106b, i19143, i9T2, i9892, 4966', 

7, 136Iw, 1681°', 332I8J9; 8, 89", 88;67,'941112 

86797c 

6, 23, 
253, 88Io5, 89Io5; 7, 3B2, 3662, 3782, 3842 

8, 13435 

19792, 19891.93-95 19993.94 20097 436148 762141,142. 

49768, 572&, 578", 57994, 87735*36, 87840, 87942; 3, 
125294, 126294, 167294, 1682", 225IS7, 231253, 466Is6; 

89Il6, 14iS3, 26656, 5'63902, k324; 7,' 5$26, 16bIo7,' 
246", 3581°, 369&, 3711°, 376@, 380Io3, 40162962a, 
40662a*78a, 43931932,34, 44d4@, 684%; 8, 1 lm, 87q2, 
99147 

99132aJ33 1011328,133 107132a.133 118132.171 93979 
963 120 

4, 377145a 38414%. 5 32728 8 4 1 2 7 .  6 524,28 837 

&hi&, y,, 3, 88132,133, 9ol32.133 95132,132%133 97171 
9 

Kishimota, S., 7, 5938 
Kishimoto, H., 1, 24249-51, 24352 
Kishimoto, K., 7, 12016 
Kishimoto, S., 5, 9267, 96Il8 
Kishimura, K., 4, 14845b 
Kishimura, T., 6, 1036145 
Kishino, H., 2,611 lo2, 64379 64479a, 64788a 
Kishner, N., 8, 328Ig7, 3411, b26I4 
Kisielowski, L., 6, 185158J59, 187158 
Kisilenko, A. A,, 6, 5243m, 528413 
Kisin, A. V., 8, 76927 
Kisliuk, R. L., 6, 81279,80 
Kiso, M., 6, 3628 
Kiso, Y., 3, 228218,222, 43721925, 44OZ5, 44825, 44925, 

45025, 45125.106 4~225,106,107,109,111 460107 48426 
48745, 49226, 44426, 49526, 50326, 1326; 8, 764Id, 
77252, 77310967, 782Io5, 7831°7 

Kiss, G., 8, 458222 
Kiss, J., 2, 73517; 6, 4886 
Kiss, M., 6, 91736 
Kissel, C. L., 6, 96O6I 
Kissel, T., 5, 475145 
Kissick, T. P., 7, 25624 
Kistenbriigger, L., 8, 3O3lo1, 304Io1 
Kita, Y., 1, 6446, 24249-51, 24352, 391152, 474Iw; 2, 

611Io2, 64379, 64479a, 64788a*b; 3, 93979; 4, 1446, 
55157, 57157h, 15575, 16p6', 1619', 249Il4, 257Il4, 
261286, 304356; 5, 13353v54, 45118, 47018, 473153, 
477153, 83874; 6,935IM, 106697; 7,202&, 3821°8 

Kitada, C., 6, 64482, 664222 
Kitadani, M., 7, 500241 
Kitade, Y., 2, 79057; 3, 2191°7 
Kitaev, Y. P., 1,378l" 
Kitagawa, A., 2, 748124 
Kitagawa, I., 1, 18870; 3, 75lS8 
Kitagawa, O., 2, 60453, 64379, 64479b, 656154; 3, 42154; 

Kitagawa, T., 3, 45248; 6, 251147 43fP5 
Kitagawa, Y., 1, 26648; 2, 1 1412', 26971, 28240; 3, 24635, 

Kitaguchi, H., 7, 16168 
Kitahara, E., 3, 98525; 6, 87634, 88534 
Kitahara, H., 4, 1 15I8Oc; 7, 56487, 56587 
Kitahara, SA., 8, 24454 
Kitahara, T., 1, 561163, 73312; 2, 90555, 90755, 90855, 

91055, 91155; 3, 49262, 28762, 87154; 4, 3OS9, 262305; 
5, 33V4, 41040, 68335; 6, 835, 7429; 8, 196IL9 

5,100142 

34933, 354m, 35833; 4, 389166*166b; 8, 98616 

Kitahara, Y., 2, 71129, 819"; 4, 37373 
Kitahonoki, K., 8, 66214 
Kitai, M., 2, 589157, 726123; 3, 799Iw; 8, 785Il3 
Kitajima, H., 2, 73624,25; 8, 626174 
Kitajima, N., 7, 17179 
Kitajima, T., 1, 714267, 717267; 4, 79474; 7, 64942 
Kitajima, Y., 1, 569261 
Kitami, M., 8,96" 
Kitamoto, M., 6, 71697, 7 2 P 9  



Kitamura Cumulative Author Index 174 

Kitamura, A., 6, 96056; 7, 874I1O 
Kitamura, K., 1, 55390992*93; 2, 48232, 48432; 3, 5lZ7', 

Kitamura, M., 1,7@O, 22376, 2247Q, 317145J55, 319145, 
19848, 751"; 4, 65PZ5 

102369; 7, 370e, 38065; 8, 154198*199~,202, 4kb, 
460255, 461z7261, 463269, 81730 

Kitamura, T., 3, 2191°5, 52222; 4, 2501%, 255l", 2601', 
9031g5; 5, 168lO6; 6, 283163J64 

Kitani, A., 7, 761a 
Kitano, Y., 1, 131104, 185%; 3, 223Is3, 22P3; 5, 439170; 

320155; 4, 7957,58a,b59b, 251149, 257149 260149. 6 

6, 629; 7, #@2, 412105, 414105,105b~C~108,109 418105b 
423142J43, 712@ 

Kitao, O., 5, 438IM 
Kitao, T., 6, 44392; 7, 197I4J5 
Kitaoka, M., 6, 150118*119, 151'19, 902129 
Kitaoka, Y., 7, 19714 
Kitatani, K., 3, 202%, 21670; 4, 1007118J~9J22, 

Kitaura, K., 5, 1 1451°3, 1 1531°3 
Kitayama, R., 4, 6544483449 
Kitayama, T., 1, 1474 
Kitazume, T., 1, 55173; 2, 656152; 3, 42V0, Ma; 

4, lO2I3O, 216lZ3, 595150; 6, 9671°0; 8, 5 6 P 3  
Kitchin, J., 2, 55514* 
Kitchin, J. P., 7, 30716, 31016, 31816, 31916, 32216, 70412, 

85118 
Kitching, W., 1,6104'; 2, 587I4O; 4, 303342, 390175b, 

74413', 817"'; 7,92@, 9456, 61617, 6 2 P ,  63570; 
8, 85Olm, 852141, 854152, 856152*162, 857141 

Kitelko, A., 8, 271Io2 
Kitiani, K., 5, 100741 
Kitihara, Y., 4, 3781°8 
Kitos, P. A., 7, 34717, 35S7 
Kitzen, J. M., 4, 43916' 
Kitzing, R., 5, 70841 
Kiuchi, K., 8, 58845 
Kiwi, J., 8, 9796 
Kiyoi, T., 2, 1767, 3867, 57245; 3, 229228; 5, 1157171 
Kiyomoto, A., 2, 9533b 

1009118,136,137. 6 677312 
9 ,  

Kiyooka, S., 1, 4W3; 2, 57G6, 577'O, 64067; 4, 124212, 
155'% 8, 951, 388@ 

Kjaer, A., 6, 42453,54; 7, 777395 
Kjeldsen, G., 2, 71348; 5, 778195 
Kjell, D. P., 7, 862'l, 8 W 1  
Kjellgren, J., 7, 13l" 
Kjonaas, R. A., 1,2W2; 2, 124209,210. 9 ,  4 961O5,57310Jl, 

Klabunde, K. J., 1, 2lz7, 2137; 6, 456160; 8, 89ol4l 
Klabunovskii, E. I., 8, 150127J32 
Klaeren, S. A., 4, 58230 
Kllger, R., 6, 53lI9 
Klages, C.-P., 6, 4759'992, 48291 
Klages, F., 2,737&; 6, 29lZo5 

84140 

KlGes, U., 8, 33567 
Klahre, G., 1, 76113'?, 773204 
Klaman, D., 5 , l l F  

Klamar, D., 2, 59813 
Klandermann, B. H., 7,6604' 
Klang, J. A., 7, 72013, 72213 
Klilmer, F. G., 5, 6441 
Klasinc, L., 7,85240, 86791 
Klaubert, D. H., 3, 49912'; 6, 
Klauenberg, G., 8, 278156 
Klauke, E., 7 , 4 9 P  

Klamann, J.-D., 6, 6 4 6 % ~ ~ ~  

8, 950162 

181°0 

Klausener, A., 7, 26276 
Klausner, Y. S., 6, 63621 
Klaver, W. J., 1,617", 771Ig2; 2, 8937, 922'O0, 936la0, 

Klavins, M., 2, 34S3 
Klayman, D. L., 1,6303; 5, 15537; 6, 4611*2; 7, 

Klebach, T. C., 6, 1036143 
Klebe, G., 1,34l" 
Klebe, J. F., 6, 653149 
Kleemann, A., 7, 39731; 8,459'%, 4602% 
Kleev, B. V., 5, 432lZ9 
Klehr, M., 4, 1023261 
Kleier, D. A., 5, 71474; 8, 8p3 
Kleiger, S. C., 4, 27461, 27Y, 27961, 2806', 28161, 28261 
Kleijn, H., 1, 4281t6; 2, 

491a, 531@; 4, 89P3,  897171, 898171J78, 899171, 
900182, 90P; 8, 74348 

Kleiman, R., 3, 691lZ9, 693lZ9 
Kleimann, H., 2, lm, 109489, 109589 
Klein, C. F., 3, 79V9 
Klein, F. M., 8, 70717 
Klein, G., 3, 38343; 5, 81716 
Klein, H., 7, 84238 
Klein, H. A., 2, 7V0, 7789; 3.202%; 5, 381118 
Klein, H. P., 7, 857 
Klein, J., 1, 1651°7; 2, 811, 82l, %l; 3, 1682, 8726',62. 

Klein, J. L., 6, 70526 
Klein, K. C., 8, 16lZ1 
Klein, K. P., 6, 77448; 7, 700@ 
Klein, L., 1, 21748 
Klein, L. L., 6, 837; 8, 8371Sb 
Klein, M., 2, 1 09073, 1 10273, 1 1 0373 
Klein, P., 2, 80123, 859253, 867'O; 5, 83977; 6,5093' 
Klein, R. F. X., 7,228% 
Klein, R. S., 6, 553795 55475g*m5. 7 265% 
Klein, S. I., 2, 5471°3,'549103; 8, 134i103, 92824 
Klein, U., 5, 8776 
Klein, W., 4, 806147 
Klein, W.-R., 6, 448'12 
Kleinberg, J., 3, 564'*, 57476; 7, 16162 
Kleineberg, G., 6, 275109J10 
Kleingeld, J. C., 8, 8P3 
Kleinrnan, E. F., 1, 3S9, 3599, 3629b; 2, 159129J30, 

Kleinschroth, J., 2, 813 
Kleinstlick, R., 6, 7437 
Kleinwtichter, I., 8, 7649 
Klemarczyk, P., 1, 30895, 31495; 5, 2736, 2776, 27g6 
Klemm, E., 6, 560867, 564907 
Klemm, L. H., 5, 5134; 6, 450118 
Klenk, H., 2, 7 e 3  
Klenke, K., 4, 72232 
Kleschick, W. A., 1, 3572; 2, 1829.9c, 184*, lWc,  

1065113-115, 1069133,134. 3 223183, 225183 , .  

769235*u6, 77@35; 8, 36650 

5841z, 587147; 3, 21782, 

4, 186'*, 24fiS2, 248", 262"; 5, 9273, 9573; 6, 96gE6; 
8, 704', 70718, 93673 

51862, lOl2I7, 101317; 4, 31W, 32%' 

191*, 192*, 193*, 197*, 198*, 200*, 2llgC, 217*, 
235*, 236%. 289@, 50933, 63436, 64e6; 4, 3lW**, 
103l"; 6, 81495, 102789 

Klesney, S. P., 5, 1945, 1965, 1975, 19V 
Klessing, K., 3, 87r9  
Kleveland, K., 4, 10101" 
Klibanov, A. M., 7, 79'34J35; 8, 185'0J3, 2Mt3 
Klich, M., 2, 92OW, 921g7 
Kliegel, W., 1, 3861X; 2, 108841743; 7, 59Wm 
Klieger, E., 3, 89V7 



Cumulative Author Index Knoflach 175 

Kliem, U., 5, 15535*36, 15636, 15736 
Kliemann, H., 6, 24287, 24387 
Klier, K., 5, 41871; 8, 395133 
Klima, W. L., 3, 48642, 49842; 5, 1 16619; 6, 96695; 

8, 756147, 950l7I 
Klimova, E. I., 2, 53432, 53538 
Klimova, L. Z., 6, 43970 
Kline, D. N., 3, 168"$ 5, 25V7, 25237*42, 25537 
Kline, E., 5, 587206 
Kline, M. L., 1, 58618 
Kline, M. W., 3, 92751 
Kline, S. J., 8, 51IZ1, 66Iz1 
Klinedinst, K. A., 8, 454Ig8 
Klinedinst, P. E., Jr., 8, 56l4I4 
Klinge, M., 4, 222ls1, 224181 
Klingebeil, U., 1, 38lS3 
Klinger, F. D., 1, 10915 
Klinger, T. C., 3, 8635, 
Klingler, F. D., 7, 54438, 55138 
Klingler, L., 5, 18 1 155 
Klingler, R. J., 8, 19135 
Klingler, T. C., 4,337% 
Klingsberg, A., 2, 7346 
Klingsberg, E., 3, 84013; 6, 20750 
Klingstedt, T., 3, 260141J42, 261142, 466180J81 
Klinke, P., 3, 89P7 
Klinkert, G., 3, 2W70 
Klinot, J., 3, 757Iu 
Kliseki, Y., 4, 8561°1 
Klix, R. C., 3,749'; 5, 765I1O; 7, 34e9 
Klobucar, L., 7, 66780 
Klobucar, W. D., 3, 87257, 87357 
Kloek, L. A., 3, 369Iz2, 372IZ2 
Kloeters, W., 6, 19Po3 
Kloetzel, M. C., 3, 89883; 5, 5132, 5M2, 5522J3 
Kloetzer, W., 3, 904133 
Kloosterman, D. A,, 5, 851I7O 
Kloosteman, M., 6, 57139, 658lS3 
Kloosterziel, H., 2, loll8, 59711; 5, 70945 
Kloosteniel, J., 4, 100012 
Klopfenstein, C. E., 5, 5134 
Klopmann, G., 3, 420; 4, 53796; 7, 628; 8, 724173 
Klopotova, I. A., 8, 449155 
Klosa, J., 3, 82633*35*38 
Klose, G., 5, 20852 
Klose, T. R., 7, 74149 
Klose, W., 7, 9578 
Kloss, J., 2, 32330, 33030, 33230; 4, 384143 
Kloss, P., 6, 684343 
Klotzenburg, R., 5, 65427 
KlBtzer, W., 6, 119Il3; 7, 74692, 75292; 8, 82982 
Kluender, H. C., 6, 1055528 
Klug, J. T., 2, 612Io6; 7, 76516', 80357 
Kluge, A. F., 5, 9269, 741155; 6, 647lIza; 8, 198I3l, 

Kluge, H., 6, 551685 
Kluge, M., 3, 89033 
Kluger, E. W., 1, 838158; 7, 16259*64 

17335 

47736 

~ l m p p ,  G. w., i,1o5455,1155bb, 218%; 2,98123; 
4, 5214, 5 9 P ,  86923-26, 87769, 8841°8, 97279* , ,  5 
4637, 90670, 90870*73*74, 98638; 6, 86*; 7, 37373 

Klun, R. T., 5, 20955 
Klun, T. P., 4, 6514303431; 6, 848lI2 
Klunder, A. J. H., 1, 85861; 3, 8W3; 4, 317556; 

5, 5607', 56180*w-85, 56287, 568109; 8, 8362, 
8432f 

Klunder, J. M., 3, 223156, 224180; 7, 3904, 3934J5J6, 

Kliinenberg, H., 3, 644157 
Klusacek, H., 2, 109489, 109589 
Klusener, P. A. A., 1, 23IB 
Klutchko, S., 6, 102151 
Klyne, W., 3, 78117; 7, lOO1I9 
Klynev, N. A., 6, 494132 
Kmiecik, J. E., 8, 372119 
Knabe, J., 8,588" 
Knap, F. F., Jr., 7, 7 7 P 8  
Knap, J. E., 8, 75481 
Knaper, A. M., 5, 474lS7 
Knapp, D. R., 2, 943I7l, 945I7l 
Knapp, G. C., 2,97090 
Knapp, K. K., 8,650% 
Knapp, S., 1, 87289; 3, 78536,36b; 4, 7226, 155@, 249Il9, 

3944, 3954, 3964, 3974*15J5a, 3984J6J6, 3994,4004, 
4014, 4064, 4074, 41@,41 14, 4134 

257II9, 375'"", 37696b, 398'17, 3992174223, 40196b*227, 
403u3, 406227a; 5, 32626, 432133, 55231, 5H3'; 
7, 12p2, 493lS6, 503268; 8, 84473 

Knapp, S. K., 7, 53651 
Knaus, E. E., 5, 4W7, 42015; 7, 489170; 8, 9268, 58736 
Knaus, G., 2,48946,49046; 6, 725l7O, 728I7O 
Knaus, G. N., 5, 63475 
Knauss, E., 5, 379113b, 380113b 
Knecht, D. A., 5, 6422 
Knecht, E., 8, 37l1O0, 531Iz1 
Kneen, G., 3, 43197*98; 5, 6186 
Kneip, M., 6, 666'", 667244 
Kneisley, A., 1, 74457; 4, 380Iz3; 5, 112336; 6, 1458, 1658 
Knesel, G. A., 3, 39Os1, 39281 
Knieqo, L., 6, 1 9 P 4  
Knifton, J. F., 3, 102F6, 103059, 103788; 4, 9157, 93667, 

Knight, A. R., 7, 76167 
Knight, D. J., 6, 8991°8, 901120 
Knight, D. W., 1, 477139; 2, 81061, 82461; 3, 2426, 2576, 

93977378,94386,94587; 8, 375152-'54 

2596, 261153, 27832; 4, 382135J35b, 383135a; 5, 

8, 196122' 
84187,9194 843124 85391d 863255. 6 859171.173. , ,  

Knight, H. M., 3, 3301" 
Knight, J. C., 7, 12440, 564'11, 57211'; 8, 26983 
Knight, J. G., 1, 77qZ5 
Knight, L. S., 7, 35541 
Knight, N. C., 2, 32P9 
Knights, E. F., 8,705', 7079*29 
Knipe, A. C., 4, 52147, 52247, 53047, 9538, 9548P, 96I8P 
Knittel, D., 5, 41349; 7, 3292 
Knittel, P., 4, 298282, 299296 
Knizhnik, A. G., 8, 4471M, 450106 
Knobeloch, J. M., 2, 8 3 P 9  
Knobler, C., 4,527@, 52869; 5, 1 105161*162* 8 44532 
Knoch, F., 2, 520a; 4, 2169, 222Iae: ;24la; 

Knochel, P., 1, 1 1541, 18975, 205Io6, 206Io6, 
5, 82923*x; 6, 17228, 190198, 1961g8 

2~25,5&8,10,11.13 ~~~5.8.10,11,13.14.17,17b,1~ 2145b,c,19,19b 
2 15 IOA2, 2 1610, 2 1710.13946, 2 194%.%5&57,59, 22@7b, , 
2211°, 43213', 43313$ 2, 6", 2 p ,  23*, 32543*44, 
32643, 44214, 44914, 45Ol4v5O; 3, 20918, 2J71'- 
4, 144994", 3497, 3597, 78", lO2Iz7, 17542, 19ilZ0, 
34V3, 34253, 880g2eg3, 88lg3*%, 882=vg3, 
903Ig3; 5, 327, 829"; 6, 164197J98; 7, 45367, 73819 

Knoess, H. P., 2,27811, 28011 
Knoevenagel, E., 2, 3411, 342', 34750; 4, 23v4, 23p2 
Knoflach, J., 7,746", 75292; 8, 82982 



Knol Cumulative Author Index 176 

Knol, D., 6, 533508 
Knol, K. E., 3,552', 5579 
Kndlker, H.-J., 5, 1 14394 
Knoll, A., 6,425@, 4306', 552693, 5537", 554760 
Knoll, F. M., 4, 596Is 
Knoll,K.,5, 111611, 111711, 111811 
moile, J., 3, &$0105,107, 641107b 644162,163,165 647107 

648107b; 4,37039; 5,837@; 6, 53P9,  67&, 765i7; 
7, 69432 

h o o p ,  F., 8,14467"9 14586 
Knopp, J. E., 7, 5022Q3 
KnoppovB, V., 2, 362I8O, 363lE7 
Knops, G. H. J. N., 7, 53547 
Knorr, A., 8,592@ 
Knorr, E., 6, 3736 
Knorr, H., 6, 5Ogza 
Knorr, R., 3, 587143; 6, 294%, 502210, 70637, 721133, 

Knors, C., 2, 44836; b, h299 
Knothe, L., 5, 744leJ67 
Knott, E. B., 2, 49667, 49767, 8666, 868$4, 1093146 
Knotter, D. M., 3, 21e5 
Knotter, M., 2, 104gZ2, 105022 
Knouzi, N., 6, 7645; 8, 38542 
Knowles, J. R., 2, 466109; 5, 854177, 855185J86J88; 

Knowles, W. S., 1,446'"; 2, 233lS4; 3, 102322; 

Knox, G. R., 2, 72291,92395; 4, 8261, 51&, 697I2,'698l4, 
7Ol3O; 5, 5134, 10376, 10396, 10406, 10496, 113868, 
1 1658, 1183'; 6,690400, 692400, 10126, 1013$ 
8, 32gZ3, 33S3 

7231339145, 724155. 8 28510 

7,43"; 8, 38439 

4, 9305'; 7, 55672; 8, 459228.230232 460230,232 535166 

Knox, I., 8,743'63,757163 
Knox, L. H., 6, 217ll4; 8, 52624 
Knox, S. A. R., 3, 38010 
Knox, S. D., 4, 58729, 603271, 6OSg2, 626292, 646292; 

6, lOlY5; 7, 62Y9 
Knozinger, H., 7, 84W7 
Knudsen, C. G., 1, 41358J9 
Knudsen, J. S., 2, 71348; 5, 7781g5 
Knudsen, M. J., 3, 1025%; 5, 1O39l1J7, lO4lI9, 104619, 

Knudsen, R. D., 4, 438Is3; 5, 163'O 
Knunyants, I. L., 2,73946; 6, 1042, 437%, 44G4, 44334, 

105017, 105217J9, 105751-53, 106251-53, 113326, 114626 

495146; 8, 89612-14. 89813 
Knupfer, H., 2, 10848; 4, 10851mJ01; 6, 24285,86, 

24385*86, 4898" 
Knupp, G., 8, 54162, 66162 
Knuth, K., 7, 229Il9 
Knutsen, L. J. S., 8, 50471 
Knutsen, R. L., 5, 167lo0 
Knutson, D., 4, 3091,91a 
Knutson, K. K., 8, 52879 
Knutsson, L., 3,843%, 89252 
KO, A. I., 5, 51511, 51711', 519Ila, 52611, 543118 
KO, J., 3, 84849 
KO, J. S., 8, 18Iz2, 54152, 66lS2, 354176, 536174 

KO, S. S., 2, 3702"; 5, 24g3', 51620, 52420; 6, 837, 89116; 

KO, S. Y., 3, i23lS6; 6, 89112, 92771; 7, 19826, 3904, 

KO, T., 1, 6343 
Koba1,V. M.,3, 135340, 137340, 139340, 141m 

KO, K.-Y., 1, 6342; 7,54941 
KO, 0.-H., 1, 768173; 7, 4Wg1 

7, 40162-62a 40G6" 

3934*15917, 3944, 3954, 3964, 3974*15,1sa, 39g4, 3994, 
4004, 4014, 40263, 40365, 4064, 4074, 4104, 4114, 4134 

Kobashi, H., 7,856% 
Kobata, H., 6, 1022" 
Kobayakawa, S., 8, 42649 
Kobayashi, H., 2, 96776, 1061g2, 106gg2, 1O7lg2; 

4, I2Olg7, 48748, 893lS1; 7, 458lI3, 80565* 9 ,  8 Saz5 
Kobayashi, J., 6,61 167 
Kobayashi, K., 2,68", 11073, 11473, 29Eig3, 84g214; 

3, 19733; 4, 30e8@J, 121m, 25317', 25817', 817202; 
5, 113219, 118355; 6, 4471°5, 450105 

Kobayashi, M., 1, 21423; 2, 628, 1728, 572", 833147; 
3,231"', 2661g6, 44351953*54, 45353, 62fj4', 74772, 

3 144g6, k9;l5O; 5,'56393; 6, 88!P6; 7, ;1818*19, >71273, 

84359a: 99358 

87573-75. 4 15985 256208,212 261208,284 262212 

773299 779299,424,428,430,431. 8 38970 556375 756148 > ,  9 , 

Kobayashi, N., 4, 231266*267; 6, 46% 
Kobayashi, R., 5,601"; 8,991@ 
Kobayashi, S., 1, 5732, 70a, 347135; 2, 61512', 6322gqb, 

657161a,167,168, 66430, 66530 68230 68930 91785.86 
92OS6; 3,295', 30252, 638&, 677', 101j7; 4, 30G, 
50142,142b, 15879, 15982*83, 16lW, 189l", 190lMb, 
24480, 25880,237*238, 26lZ3', 285Ia, 289Ia, 382133, 
38716', 388133J61; 5, 43414'; 6, 214%, 23348, 
283163J64, 820111; 7, 522, 12559, 423145, 68079; 
8, 16866*67, 542238, 544277 83088 

Kobayashi, T., 1, 12377, 372;O, 55178, 563180; 2, 357149, 
711"; 3, 3804, 52gS1, 10163, 103371, 1039101-102; 
4, 359I6l, 37373, 379"', 52033*34, 55714, 62g4lo, 
638410; 5, 22lS5; 6, 283162, 524354, 527405; 7, 32471, 
741? 8, 252ll1, 3Olg2, 394116 971'" 

Kobayashi, Y., 1, 5833, 11017, 13i17J", 13417, 13P7,  
15978*79, 16078, 16178, 1W4, 33gS7, 54654, 564195 
784244; 2,23", 2Wg7, 53866@, 
64479b, 656154; 3, 1OOZo1, 103201, 107201, 224162, 
42lS4, 48962, 499', 51 162, 51562, 63gS5; 
4, 45130, 510175, 62!P5, 100588, 
1020234*235; 5, 100142, 847'36, 935Iw; 6, 629, 1 14, 

996Io5; 7, 25536, 37168, 379l0O, 40052, 414;08J09, 
423142J43, 461118, 712a, 75OLZ7; 8, 557381, 698137, 
7821°2 

Kober, B. J., 7, 37270 
Kober, R., 1, 37385*86, 37485986; 2, 1O77ls3; 5, 48P2;  

Kober, W., 2, 6W9, 68lS8, 68358; 5, 843lzo; 

Kobler, H., 6,227'l, 2kii1, 22gZ1, 23OZ1, 2312', 23421 
Koblik, A. V., 2, 71240 
Kobori, T., 7, 5164 

Kobrakov, K. I., 8 , 7 7 P  
Kobrehel, G., 6, 76623; 7,69V1 
Kobrich, G., 1, 21430, 8308', 87392-95a; 3, 55315* 9 ,  4 8678d, 

1007115J28; 6,96060, 9681°5 

Kobs, U., 4, 760196 
Kobsa, H., 2, 746Il3 
Kobylecki, R. J., 8, 13325 
Kocevar, M., 6, 554725 
Koch, B., 6, 508288 
Koch, D., 7, 79717 
Koch, G. L., 5, 8 W 3  
Koch, H., 5, 185161J65; 6, 29lUl2, 558851 
Koch, H. P., 7, 76272 
Koch, K., 3, 68l1O0, 80723; 4, 8101& 

63331,338 63541 64()29.31,33.41 655136,137 656137 
f t 

6W3, 64379, 

217115-117, 221117 493139.140 900116 98978 99378, 

6,716l" 

6, 502216-217, 5608". 7 6505' 

~obor i ,  Y., 3,228220,44147 

Kobs, H.-D., 1, 31311'; 8, 756Is5 



177 Cumulative Author Index Kohen 

Koch, M., 5, 185167 
Koch,P., 3, 15P3 ,  15943, 16W3, 16lU3, 167443, 1 6 P 3  
Koch, R. W., 3, 58l1I0; 8, 13652 
Koch, T. H., 5, 581 I 7 l ,  68436b; 6, 529463 
Koch, V. R., 6, 28115’; 7, 7944, 8Ola, 81OS7 
Koch, W., 4, 461*, 479’ 
Kijcher, M., 3, 593179 
Kocheskov, K. A,, 7, 59632, 63257; 8, 851132 
Kochetkov, N. K., 1, 9575,76; 2 385325. 6 4352, 49I0O, 

27lS5, 4664042, 46PQS4, 53b4”; 8, k9b18 
Kochetov, G. A,, 2, 464100,101 
Kochhar, K. S., 4, 49271, 49571; 7, 24057 
Kochi, J., 3, 4151°, 4181° 
Kochi, J. K., 1, 1745-7, 1756, 19387, 310105; 3, 21e3, 

22tP3, 24313, 24419, 418”, 436’~~ ,~ ,  4 3 7 ” ~ ~ ~ ,  4382v20, 
43q0, 44120, 44220, 46424, 4827, 49484, 4997; 
4, 717”, 71920, 761198, 763207, 77O1I, 77311, 77711, 
805145, 808157, 96241, 103214, 103314; 5, 

98G9, 99393; 7, 131°8, 9580, 383lI0, 4378, 527l, 62847, 
719, 720L2, 7224, 7244, 72534, 7274, 816’, 85O6*I0, 

86069,72: 86280, 8638;, 86486, 86kS7, 86792, 88893, 

~~132,133,134,136, 77269, 90131,32, 101251; 6, 280143,145 

851 14.17 85235,37,38,40 85446,50,59 85550,59,62-64 85665 ’ 

86994.95, 87298, 874102,108,~10 875114 877135 878136 
gg1162.163, 882165 88669b 88762. 8 19135, 79626.27 , ,  
850121, 888122 

Kijchling, J., 6, 26973 
Kochloefl, K., 8, 274137, 5442679268, 90772, 91872 
Kochmann, E. L., 2, 75711 
Kochs, P., 4, 604282 
Kochta, J., 5, 82926 
Kocih, O., 8, 58741, 59156*57 
Kociefiski, P. J., 1, 32933, 57e70, 694238, 697238, 

793272,273 794273c,d.278 797273d 801 302 804273 
809330. 2 651116,ll8,1l9. 3 26163 135349 136349 
137”9: 1kY49, 141349,’1;9452, 1’62452, i63452, ’ 

4, 390168Jb, 87883; 5,’7984, i01454; i ,  935Io3,’ 

99492998, 996Io8, b97ll1, 998”, 100277*132, 1006145, 
105969; 8, 84361 

Kock, U., 4, 44125 
Kijckritz, P., 2, 35916’ 
Kocovsky, P., 4, 517; 7, 731°2, 9459361, 36755 
Kocsi, W. P., 3, 333211b 
Koda, S., 7, 25538 
Kodadek, T., 7, 427148f 
Kodaira, K., 7, 80034 
Kodakek, T., 7, Klg4 
Kodama, A., 3, 168490, 16Vw; 5, 72096 
Kodama, H., 1, 8747; 3, 46316’; 8, 19296, 698IM, 755123 

5, 62016; 6, 14580,b00116,117, 1&521922* 1 ,  7’ 74364;’ 
8, 856I7I 

Kodama, S., 3, 43725, 44025, 44825, 44925, 45OZ5, 45lZ5, 

49426, 4!k6, 50326, 51@06: 51326*’06 

218100,100b 224163.1638 229234 264178 44466.66 93469. 

98774-75, 98976,77 99074377385, 99290, 993779192, 

~ o d ~ ~ ,  M., 3, 99190 ~~193.194,195.196.197,200,201 , 
~~~193,194,195,200,201 ~0~194,195,201 39069,70 395101. 

45225,107 459137 460107.l37 461137 48426 49226 ’ 

Kodama, T., 4, 1859; 7, 5722 
Kodama, Y., 1, 51239 
Kodera, M., 6, 43849 
Kodera, Y., 6, 1 1369; 8, 3951229’23 
Kodevar, M., 6, 554714,746 
Kodovsky, P., 3, 591167, 610167, 70915; 4, 3642, 3679, 

37492, 3769, 391179, 3979 
Kodpinid, M., 2, 80747; 5, 56067 

Koebernick, W., 6, 98033 
Koegel, R. J., 8, 14588 
Koehl, W. J., Jr., 3, 649203 
Koehler, K. A., 4, 517 
Koehler, K. F., 5, 24936, 25037, 25237, 25S7 
Koehn, W., 5, 6679 
Koelichen, K., 2, 140% 
Koelliker, U., 7, 686100 
Koelsch, C. F., 6, 280142; 8, 568466 
Koenig, G., 3, 9W3,  96513; 5,69* 
Koenig, K. E., 8, 152172, 459228, 46VZsb 
Koenig, T., 7,852” 
Koenigkramer, R. E., 1, 54438, 56238J69 
Koenigs, W., 6, 3736 
Koepp, E., 2, 40230 
Koermer, G. S., 8, 991°7 
Koemer, M., 3, 20917, 21348, 25176, 26176, 26476; 

Koesling, V., 3, 86629 
Kofler, M., 2,4105 
Kofron, J. T., 5, 16371 
Kofron, W. G., 1, 476Iz2; 3, 3903, 6613 
Koft, E. R., 4, 2474; 5, 145Io5; 8, 353158 
Koga, K., 1, 7269*70, 314I2l, 342*, 35919, 38219J9a*, 

4, 17543, 17755; 5, 56495; 6, 8319 

5662149215, 823”a; 2, 10539, 163147, 558I6O, 846208, 
101837; 3, 36211, 4lZz4, 43235, 2lp5, 67573; 4, loN, 
2169, 7649, 8575, 111157, 113Ia, 2001, 20331, 21079-86, 

258126, 361lS4, 393184b, 39?184b; 5, 13461, b76108a,b, ’ 
736145, 737145; 6, 418, 13774, 721136, 723148, 724148, 

8, 16655-57, 17&O, 178;6,’17956, ;4137, ;41207,’ 

21 182,85,87 222173,174,175,176 229239, 249126 252163.164 

726177.178.183,184 73847. 7 142138 43813 44250 44313. 

545288289, 546288 

, 

Koga, N., 7, 108176 
Koga, T., 3, 38013 
Koga, Y., 8, 24882 
Kogai, B. E., 7, 505289 
Kogami, K., 2, 5471°8, 550108; 4, 159”; 6, 71589*w, 

Kogan, L. M., 7, 47438 
Kogan, T. P., 4, 213109,112, 2151099112. 6 lOv3, 150Iz2, 

Kogatani, M., 4, 56441 
Kogawa, K., 7, 7195, 7325 
Kogen, H., 1, 35919, 38219J9c-e, 766152* , *  4 8575 9 

98e3 

102476; 7, 30263, 766178; 8, 8i771 

21082985986, 21 182985; 5, 24936; 6, 72314’, 72414’, 
726Is3; 7, 37067 

Kogl, F., 3, 82954; 8, lU70 
Kogler, K., 7, 9246 
Kogotani, M., 6, 538567 
Koguchi, T., 2, 829, 57564 
Kogure, I., 8, 173IZ0 
Kogure, T., 1, 6342; 2, 232177, 60347; 4, 20226, 254lS7; 

8, 20139, 3684, 3984, 6684, 152181*182-183, 
~~~114 ,116 .117 ,119  46()254 535166, 555370, 556374, 7631, 
7791d, 7821°1, i8S1 ’ 

Koh, H. S., 7, 30711 
Kohada, H., 3, 91932 
Kohama, H., 5, 84195 
Kohama, M., 5, 83349 

Kohara, N., 8, 1SZ6, 19OZ6 
Koharski, D., 8, 8124, 967” 
Kohashi, Y., 8, 60953 
Kohda, A., 7,538&, 53965 
Kohen, S., 4, 1040g2, 104292 

Kohama, T., 3, 396Il5 a.’ 



Kohler Cumulative Author Index 178 

Kohler, E. P., 3, 756Il3; 4, SI8, 8467, 8576, 106138e-c, 
23929-31; 6, 157163, 28Ol4O; 7, 15632 

KBhler, F. H., 1, 476II5; 4, 86g20; 5, 568lI0 
KBhler, H.-J., 1, 28714 
KBhler, J., 1, 21532 
Kohler, R.-D., 6, 556833 
Kohlheim, K., 3, 322143 
Kohli, V., 6, 6024 
Kohll, C. F., 4, 6Wz8, 60lw 
Kohlmaier, G., 6, 294238 
Kohl-Mines, E., 6, 1851S 
Kohmoto, S., 5, 15738; 7, 61822 
Kohmoto, Y., 7, 53761 
KBhn, A,, 6, 8461°2 
Kohn, D. H., 8, 451I8O 
Kohn, H., 2, lO6OE7, 106297; 4, 3551'; 5, 8gS1; 7, 4968, 

Kohn, P., 8, 26988*90 
Kohne, B., 6, 46216 
Kohno, M., 2, 64788e; 7, 24578 
Kohno, S., 2, 57gg5, 58l1O5; 8, 8O6Io7 
Kohoda, H., 3,923@, 934@, 954@, 100870 
Kohra, S., 1, 180"3, 18143; 2, 628, 1728, 57243-45; 4, 58980, 

59lEo; 6, 8382 
Kohzuki, K., 5,524", 53454 
Koike, N., 8, 43268 
Koike, T., 6, 820"' 
Koikov, L. N., 6, 55917 
Koita, N. K., 7, 769232 
Koitz, G., 4, 440I7l 
Koizumi, N., 3, 125293, 126293, 12Pg3, 12fIzg3; 7, 67554 
Koizumi, S., 5, 83gE2 
Koizumi, T., 1, 75297; 5, 26071, 3691°1, 370101ed, 768l3I, 

Kojer, H., 7,44g1, 4501 
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Kovac, F., 6, 554712 
KovBc, J., 2, 362lso, 363Is7 
Kovacic, P., 6, 101628, 1036142*143; 7, 
Kovacik, V., 2, 14036 
Kovacs, C. A., 2,96@O 
KovBcs, G., 2, 381305, 52917 
Kovacs, K., 6, 653151 
Kovacs, M., 6, 543612 
Kovad, I., 3, 904133 

74148, 74748 

Kovalev, V. A., 6, 524360.364, 528413, 532364 
Kovaleva, L. F., 4, 291209 
Koval'ova, L. I., 4,3104" 
Kovar, R., 8, 54P3,  549283 
Kovats, E. Sz., 5, 
Kovelesky, A. C., 2,492", 493? 4, 7645; 6, 274Iw; 

Kijvesdi, J., 7, 777389 
Kovsman, E. P., 3, 640q8J01 64717', 648'77, 649'77 
Kovtunenko, V. A., 6. 5092i3 

8, 276149 

KOW, R., 1, 49lZ9, 49i3', 49829, 50lz9, 50238; 2, 563, 
573: 3, 199",66 

Kowalczuk, M., 2, 10541 
Kowalczyk-Pnewloka, T., 2, 547Il3, 551 ' I 3 ;  3, 56285; 

4, 229235*236, 1055138 
Kowalski, B. R., 2, 1O99ll5 
Kowalski, C. J., 1, 874103,104; 2, 1@P-@, 547101, 548101, 

611'"; 4, 255201 
Kowalski, J., 7, 752I5O 
Kowollik, A., 6, 91Iz9 
Koya, K., 7, 35436, 35536 
Koyabu, Y., 4,96ON 
Koyama, H., 4, 97070 
Koyama, J., 5, 492z479a8 
Koyama, K., 6, 94135, 48743, 48P3; 7,25", 2654-56 9 ,  4228 

Koyama, T., 2, 78013; 5, 442185; 8, 556375 
Koyanagi, T., 5,6004' 
Koyano, H., 1, 133'", 753IO4; 4, 96'05, 15p5; 5, 112453; 

Koyano, K., 7, 47333, 
Koyoma, K., 2, 42743 
Kot, T., 5, 17l1I5 
Kozak, J., 5,432'% 
Kozar, L. G., 3, 34419 
Kozarich, J. W., 5, 736142iJ 
Kozawa, A., 8, 19Os0 
Kozawa, K., 5 , l  17538, 1 17838 
Kozerski, L., 3, 38236 
Koziara, A., 6, 7645, 79&, 26755; 8, 385", 857lE8 
Kozik, T. A., 6, 543615 
Kozikowski, A. P., 1, 9573+74, 50613 772201, 794279, 

47667, 69850 

7, 274'37 
50233; 8, 45924 

795280; 2, 6947, 370259, 578", 7;738, 818%, 855240, 
96774*75, 1068lZ8; 3, 131326, 135326, 224169; 4, 38Io8, 
1 15lE3, 25pa, 33944,535", 1076", 107966, 108070; 
5, 24q5, 25241, 26069*69b, 26169, 26369, 33038, 33344b, 
341", 453a, 493213, 524", 53454, 814136; 6,94I", 
284I7O, 46638*39, 46838J9, 47G9S7; 7, 24687, 34613, 
52030, 566Io1; 8, 4 4 I o 5 ,  661°5, 19076, 392'07, 45PZ8, 
540'95,64752 

Kozima, S., 2, 8625; 8, 66l1I2 
Koziski, K. A., 7, 3306 
Kozlikovskii, Ya. B., 3, 30677 
Kozlov, N. G., 6, 27OS2 
Kozlov, N. S., 8, 36638 
Kozlov, V. V., 7, 77@52 
Kozlova, L. M., 3, 31OW, 311% 
Kozlowska-Gramsz, E., 7, 47p7 
Kozlowski, J. A., 1, 1075, 1105, 12480, 1315, 343jI6, 

428lZ1, 42912', 457lZ1; 2, 119Ie, 120L83*'84; 3, 20915, 
211%, 213*46*46c*", 21646, 223&, 224167, 2507' 
251", 26472,186, 26572, 49170; 4, 14849, 1703, 17i3*50, 
1775056, 1783962, 18062, 18482, 1963, 1973, 256214*2'5, 
386'&, 387148, 903l9Z 5, 931lE6; 6, 422, 523, 839 9 ,  922 
1 022 

Koauk, T., 5, 168Iw, 169Iw, 34262c 



Kozma Cumulative Author lndex 182 

Kozma, E. C., 5, 389138 
Koz'min, A. C., 6,2', 3' 
Koz'min, A. S., 4, 34267, 347101.103, 3561M 
Kozuka, S., 6, 536"5, 538"5; 7, 764lW; 8, 392w 
Kozyrod, R. P., 4, 73585 
Kpegba, K., 4, 107143a 
Kpoton, A., 8, 26218 
Kraatz, A., 5, 7166*5", 71956, 74456 
Kraatz, U., 6, 42337, 42459, 432114, 5415% 
Krabbendam, H., 1, 1 155b 
Krabbenhoft, H. O., 5, 8740, 34571c, 34671c, 45993 
Krack, W., 6, 508279, 509279 
Kraevskii, A. A., 6, 45Olz1 
Krafft, G. A., 3, 8612, 862'; 4, 315533, 3941w*189b; 

Krafft, M., 4, 21512' 
Krafft, M. E., 3, 839", 232256, 102533833c; 5, 10412', 

10442127, 1045", 104!P7; 6, 8,8@, 
84359b 

5, 437160, 442180,18"; 6, 8173; 8, 84681 

Kraft, B., 8, 4449 

Kraft, K., 5, 668', 63692,93, 6461°, 654" 
Krageloh, H., 2, 68lS8, 68358 
Krtlgeloh, K., 6, 5022'7, 560a70; 7,656' 
Krahe, F., 7, 766180 
Krajniak, E. R., 2, 77326 
Krakenberger, B., 4, 631420*421 
Krakowiak, K. E., 6, 7lZ1 
W, V., 2, 34645 
Kramar, J., 4, 86922 
Kramar, V., 2, 18314; 3, 27 
Kramarova, E. N., 2, 616'35 
Kramer, A., 4,5724; 6, 53P3,  538543 
Kramer, A. V., 1, 443179J80 
Kramer, G. M.. 8. 9165 

Kraft, c., 7,70944 

m e r ;  G. w.; 21 522,1022,9773; 7,59530; 8,7046, 
7056. 7066. 71482983 

Kramer,'J. B.,'5,-l5l8 
Kramer, J. D., 2, 624s26 
Kramer, L., 7, 738 
Kmmer, M. P., 6, 456160 
Kramer, M. S., 6, 507237, 5 1 P 7  
Kramer, R., 1, 428116; 3, 263172 
Kramer, R. A., 4, 100250 
m e r ,  T., 1, 16291; 2,38INa, 42lS0, 6841; 6, 863Is8 
Kramer, W., 4, 100697 
Krammer, R., 3, 27728 
Krampitz, L. O., 7, 1538 
Kranch, C. H., 7, 769219 
Krantz, A., 1, 37390, 375%, 376"; 2, 1063l", 10751500; 

3, 21792; 4, 394189*189c 
Kranzlein, G., 3, 2943 
Krapchatov, V. P., 8, 77369 
Krapcho, A. P., 1, 8432f; 2, 840182. 3 39219 40219, 

72729; 7, 583lS5, 584lS5; 8, 493i9,'52633 ' 
Krasavtsev, 1. I., 3, 643118; 6, 559865, 563865 
Krasnaya, Zh. A., 6, 503218, 576972 
Krasnitskaya, T. A., 4, 408259f 
Krasnobajew, V., 7, 77118 
Krasnosel'skii, V. N., 8, 624lS5 
Krasovskii, A. N., 6, 494132 
Krasuskaya, M. P., 8, 89612-14, 89813 
Kratchanov, C. G., 2, 39812 
Kratky, C., 4, 103964; 6, 553761, 554761, 7Otls0 
Kratochvil, M., 7,239 
Kratzer, H. J., 5, 108980 

Krauch, H., 7, 6891° 
Kraus, A., 6, 789'07 
Kraus, C. A., 3, 29q3 
Kraus, G. A., 2, 18318, 18739, 33259, 83Ol4l, 8462M, 

lO6oa5; 4, 1447*47j, 3O9I, 31"**, lll'"qba, 119Iga, 
125217p, 37265, 68256, 754176, 8121a2; 5, 16110, 83455; 
6,122'%, 128'%, 680330, 682339; 8,245", 24886, 
544262263, 6573 

Kraus, H. J., 6, 177'19, 178'19, 179Iz5 
Kraus, J. L., 5, 68976 
Kraus, M., 8,274'", 42441, 43641, 544267*268, 90772, 

Kraus, W., 2,71 l'; 5,423"; 6, 1O33lz 
Krause, J. F., 8, 8O7ll9 
Krause, N., 5, 936Iw 
Krauss, G. A., 1, 529lZ5 
Krauss, P., 3, 909lS5 
Krauss, S. R., 4, 17128 
Kravchenko, M. I., 4, 1058lS0 
Kravetz, M., 4, 72962 
Kravtsova, V. N., 8, 451177 
Krawczyk, S. H., 6, 5547339738 
Krawczyk, Z., 5, 99137, 
Krawiecka, B., 6, 184lS3 
Kray, L. R., 2, 91272; 7, 22128 
Krayushkin, M. M., 7, 4931g5 
Kreager, A., 5, 105648 
Krebs, A., 3, 55633; 6, 968lI4; 7, 35814; 8, 951174 
Krebs, B., 5, 444lS8 
Krebs, E.-P., 2, 10648, 616'%, 619"; 3, 19843; 

5, 6572, 768lZ5, 779125 
Krebs, J., 3, 103787; 4, 1009135; 5, 1 1O7l7O, 1 1O8l7O 
Krebs, L. S., 8,341'", 92616 
Kreder, J., 5, 9589 
Kreevoy, M. M., 8, 841°, 23717, 24017, 249'' 
Kreft, A., 3, 22012' 
Kreft, A. F., III, 8, SAM1 
Kreher, R., 2, 73943b; 6, 5022'5, 531215, 9 1 P ;  7, 2977 
Kreis, W., 4, 283149 
Kreiser, W., 2, 163l*; 8, 79857 
Kreisley, A., 4, 650426 
Kreissel, F. R., 5, 1065', 1066'Ja, 107016, 1074l, 1083l, 

Kreissl, F. R., 4, 976lo0 
Kreisz, S., 4,55156; 8, 563434 
Kreiter, C. G., 4,52030; 5, 63365@j, 63482-84, 635", 

107016, 10763'; 6, 724Is3 
Kremer, K. A. M., 1, 29145; 2, 50829, 51450, 52450; 3, 

39213; 4, 
Krenkler, K. P., 6, 51833L 
Krepski, L. R., 1, 54865, 55172s74; 2, 283', 29844, 

3233'; 3, 17W, 5791z, 582lZ5, 583Iz5, 584125, 

91821 

9 1 872 

1084', 1093' 

983118, 98412'; 5, 108672; 6, 728208 

585'25, 586'52, 588125*'52, 595123 596'25 61Ol25.152 

Kresge, A. J., 4, 298283, 3o03°79309; 5, 186168 
Krespan, C. G., 6, %7IM 
Kress, A. O., 7, 2979 
Kress, J., 5, 1 1 165J0.'2, 1 12Y5 
Kress, T. J., 7, 3a41b 
Krestanova, V., 6, 70740 
Krestel, M., 2, 105352; 6, 5 3 P 7  
Kresze, G., 2, 1026@; 5, 4023*3b*4, 4033b,4J1 41761@ 

41861.70.71, 42180,422813638, 42388.90, 4i495, 425;03, 

8461'; 7, 505283,284, 76270; 8, 395131J33 
428'1°, 55223; 6, lM5, 11581, 512301, 517301, 547668, 

Kresze, I. G., 6, 101631, 10203' 



Krohn 183 Cumulative Author Index 

~~23,25.66,67,70-73,76-80,83,84,86,89~93~101, I10,I 16-1 19 8825,127 
8923,25,52,70,71,l10,127,140,142,143 ~@5,70.71.140 
~~23,~,52,71,127,1~,148,149,150 9223,70,71.127,140,l43,148 
9325,127, 9423.25.52.55 9523.52,72,79,80 104101 1051 10 
10683,110, 107140,228 1@)79,80,84,127.140 
11 179,80,228.230,231 1142332,110 11652.70,71.127.140,142 
11752, 118143237.138, 11952.70,;l 
12083,W,I 10,149,150,242243 12 183 123 143,238 12425 
13676-78, 13777, 14177, 14286,243.379 1476-78.86 

, , 

, 
, 

14525,7678, 155427, 193', 25391, 7 6 b 6 ,  7783, k 3 ,  
78643*44;4, lo", 7112921, 106140c, 113165, 11521, 
12@"", 259266,269, 318560, 349"33'14, 35O1I3, 990145, 
991I5O, 992153J58, 9931m, 1007125;5, 116266, 1511°, 
6777, 9Oli7, 90517, 92317J39; 6,26"', 213W, 9768, 
98044, 1027", 1031112; 7, 1 
523', 771267, 772267, 773307, 846*; 8, 40527*28, 
41 127.28, 806125, 8477, 84897C.e, 84997~~e.108 8501 18 

86797c, 886107, 888lZ0, 990" 

47330, 496215, 515l, 

Krieg, C.-P., 5, 1 14S105 
Krieger, C., 3, 87782; 6, 97927 
Krieger, J. K., 1, 14332; 3 , 2 4 P ,  251", 26955, 4826 
Kriegesmann, R., 1, 755'13 
Kriessmann, I., 4, 439157 
Krijnen, E. S., 5, 64q2, 65022 
Krimen, L. I., 4, 292229; 6, 26112, 26312, 26412, 26712; 

Krimer, M. Z., 3, 3427; 5, 850148 
Krimm, S., 5, 20i31 
Krimmer, H.-P., 3, 89143, 89243; 6, 49917' 
Krings, P., 7,76040 
Krishan, K., 2, 40441 
Krishna, A., 7, 248ll4 
Krishna, M. V., 4, 771252; 7, 51923, 77lZ8O, 773"'; 

8, 848Io3, 996" 
Krishna, R. R., 3, 73733 
Krishnakumar, V. K., 6, 60318 
KrishnaMurthy, M. S. R., 7, 6252a 
Krishnamurthy, N., 3, 604230; 5, 759s7; 7, 573'16, 71v3 
Krishnamurthy, R., 4, 37491 
Krishnamurthy, S., 8, 24, 1479v82, 16Io5, 17"', 18119J20, 

7,971 

26183.25, 2718, 3618, 4323, 6623.25 6725 7425, 2379~15, 
23g9, 2409J5935, 2419, 2449J5*68, i459, i47968, 
24915994, 25068, 2611°, 278, 4039, 412'13, 524', 
537177, 54l1vZo7, 80277*78, 803%, 80497*98, 80598, 813', 
875%, 876". 90136, 90636, 90736, 90836, 90936, 91v6 

Krishnamurthy, V. V., 3, 334'15 
Krishnamurty, H. G., 8, 24240 
Krishnamurty, V. V., 6, 1 lo5' 
Krishnan, K., 5, 83977 
Krishnan, L., 4, 5536; 5, 96105J16* I ,  7 45@ 
Krishnan, V., 8, 13756-58 
Krishna Rao, G. S., 2,764&; 8, 33239, 52617, 530104 
Kristen, H., 6, 509244 
Kristensen, E. W., 7, 85445 
Kristian, P., 6, 195'" 
Kristinsson, H., 8,661"' 
Krivoruchko, R. M., 4, 3 1 4493 
Kriwetz, G., 6, 524356 
Kriz, O., 8, 544272 
Krizan, T. D., 1 , 4 6 P  
Kmjevic, H., 2, 36218' 
Kroeger, C. F., 7, 750 
Kroger, C.-F., 2, 747'19, 749'19 
Krager, C.-F., 3, 322142b 
Krogh-Jespersen, K., 7, 4962 
Krohn, J., 6, 541597 
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Krohn, K., 5,393'", 394'&, 395'&; 6, 341°, 511°; 

Krohn, W., 4, 48137 
Krehnke, F., 2,36lIw; 7, 23114, 65723; 8, 391B8 
Krolikiewicz, K., 2, 88956958; 4,433Iz0; 6, 2073, 2273, 

Kroll, W. R., 8, 1W1Ik, 454198, 73933, 7M50, 75650 
Krollpfeiffer, F., 2, 75932 

Krolski, M. E., 3, 232269 
Kron, J., 5, 20543 
Kronberger, K., 3, 57787; 8, 52412, 52749, 53212" 
Kronenthal, D., 5, 92%, 94% 
Krher, M., 5 , l  19739 
Kronis, J. D., 5, 8 5 P 9  
Kronja, O., 3, 374132 
Kronzer, F. J., 6, 4778 
Kropf, H., 3, 563l; 7, 9573a, 11 1193, 4374, 4384; 8, 2362, 

237', 238', 2402, 2412, 2422, 243', 2442, 249, 2472, 
2492, 2532 

Kropp, F., 8, 73831, 75331 
Kropp, J. E., 7, 501251 
Kropp, K., 5, 117~1~~;  8, 67761, 67961, 6826', 68561, 

Kropp, P. J., 3, 81573,74; 4, 96W, 96961; 8, 93893 
Krouse,S. A.,5,  111611, 111711, 111811 
K~ow, G. R., 1, 8432c, 8532c, 8962c; 2, 105664, 1O7Oa; 

Krsek, G., 8, 452189a 
Krubiner, A. M., 8, 40757, 95Ol7O 
Kruck, P., 7, 70945 
Krueger, D. S., 4, 30B9; 8, 98615 
Krueger, S. M., 5, 738149 
Kruerke, U., 1, 2313 
Kriiger, B.-W., 7, 753I58J59 
Kriiger, C., 1, 1477*78, 2 P 9 ,  372509251, 16292, 18030, 

7,3452 

4997, 63732-328, 6693%; 8, 392Io2 
Kroll, L. c., 8,447126 457126 

Krolls, u., 1,3995.7 

68761 

5, 113226, 4037, 4047J8, 100323; 6, 74477; 7, 6719, 
6729, 6739v30, 69533, 83163; 8, 354174 

531132; 2, 1827, 1837; 4, 905212; 5, 232I35J36, 480178 
497224, 1109174J80, 113871, 1 15771; 6, 177Il9, 17g1I4; 
8, 68283, 68395, 68695 

Kruger, D., 8, 526 
Kriiger, G., 5, 16163; 6, 53S33 
Kriiger, H.-W., 5, 72IB5 
Kriiger, K., 1, 310106 
Kriiger, M., 1, 8321°8 
Kruglik, L. I., 6, 525388 
Kruizinga, W. H., 6, 27, 2179; 8, 9377, 9477 
Kruk, C., 5, 326, 19614, 64922, 65e2 
Krukle, T. I., 6, 554730 
Krull, I. S., 6, 687382 
Krumel, K. L., 6, 1034132 
Krumkalns, E. V., 6, 63734 
Krumpolc, M., 3, 757Iu 
Kruper, W. J., 7, 1293, 9573b 
Krupp, F., 8, 735", 73829, 73911, 75429 
Kruse, C. G., 3,242"; 6, 13432; 7,235l 
Kruse, C. W., 2, 355I2l, 356I3O 
Kruse, L. I., 2, 807&; 3, 1898, lO2!P; 4, 37107J'37b9e, 

Krushch, A. P., i, i7173 
Krusic, P. J., 5, 9Ol3l 
Krustalev, V. A,, 6, 5Pi3I3 
Krutii, V. N., 8, 551M2 
Krutov, S. M., 8, 33465 
Kryczka, B., 2, 28348 

38107c, 39'07e* 7 5 W 7 ;  8, 5422u, 93350 

Krymowski, J., 5, 692Io3 
Krynitsky, J. A., 8, 3OlB9 
Krysan, D. J., 2,629', 635'; 6, 
Kryuchkova, V. E., 3, 30574 
Krzeminski, J., 6, 824lZ1 
Krzyzanowska, B., 8, 72242, 74u2,w, 393110 
Ksander, G. M., 5,553", 854IB1 
Ku, A., 3, 255Io4; 4, 108287, 108387, 1 10387 
Ku, A. Y., 5, 20339, 20439h-j 20939, 21039 
Ku, H., 3,255l""; 4, 1 1032& 
Ku, T., 7, 29522 
Ku, V., 8, 42338, 42838 
Ku, Y. Y., 3, 512203 

Kuang, S.-W., 2, 96249 
Kubak, E., 5, 432132 
Kubas, R., 1, 350155 
Kubasskaya, L. A., 4, 3 14492,493 
Kubayashi, H., 4, 1057142 
Kubiak, C. P., 8, 456209 
Kubiak, G., 2, 381307 
Kubiak, T. M., 6, 63732.32d 
Kubler, D. G., 2, 6622', 66421; 5, 433137a 
Kiibler, W., 2, 651Iz1 
Kubo, A., 6,734"; 7, 3W7, 35527 
Kubo, I., 7 , 3 5 P  
Kubo, M., 1, 477138; 6, 2075 
Kubo, N., 4, 84353, 85253 
Kubo, R., 1, 29337 
Kubo, Y., 4, 84355; 5, 181'54 
Kubota, F., 6, 564918 
Kubota, H., 2, 650109; 5,714@; 8,315&, 9781a 
Kubota, M., 7, 107167 
Kubota, N., 4, 1046111 
Kubota, S., 2, 826lZ4 
Kubota, T., 4, 1061'67; 5, 169'; 7, 80671; 8, 5M2% 
Kubota, Y., 3, 7548; 6, 554774 
Kubrak, D., 7, 67330 
Kuc, T. A., 8, 44539 
Kucera, D. J., 1, 58p0 
Kucerovy, A., 3, 19623, 257Il5 
Kucherov, V. F., 1, 55SI2; 2,723'O' 725107J09. 3 

342'J4, 34Y, 34624, 35 l4I, 3617;*80; 5, 775;759;76; 
6, 503218; 8, 53Olo7 

Kucherova, N. F., 8, 618I2l, 619Iz1, 627176 
Kuchert, E., 5, 1 109177 
Kuchynka, D. J., 7, 85450, 859O 
Kucinski, P., 7, 108179 
Kuck, J. A,, 2, 28352; 7 ,599 
Kucsman,A.,7. 764120J22. 777389 

K u ~ ,  F.-H., 6,46& 

Kuczkowski, R.' L., 4, 1 07322, 1098'73; 7, 5439, 5489, 
5 S 9  

Kudaka, T., 4, 1O2la2 
Kudav, N. A., 2, 73630; 6, 1 lo5' 
Kudelska, W., 8, 887lI8 
Kudera, J., 3, 89p0, 89730; 7, 507308 
Kudo, H., 8, 24882, 36974 
Kudo, K., 3,1026@ 
Kudo, M., 4, 1033", 103721, 10402' 
Kudo, S., 2, 19884 
Kudo, T., 6, 27Ii4, 724'65; 7, 59W; 8,408& 
Kudo, Y., 2, 582lo9 
Kudon, N., 4, 858''O 
Kuduk, J. A., 1, 1895 
Kuehne, M. E., 1, 838I7O; 2,869; 3, 30173, 55282, 3809; 

4, 611350; 5, 75'14, 116260; 6, 70412, 705", 71212*77, 



185 Cumulative Author Index 

71695; 7, 1 2 P ,  17Ol2O, 228Io5, 503279, 51920; 8, 3696, 
4196, 6696, 25l1O2, 50153, 50753, 52638 

Kdtegan, M., 3, 219Io3 
Kufner, U., 7, 418I3Oa 
Kugatova, G. P., 2, 143'O 
Kugel, W., 6, 553797 
Kuhara, M., 7, 45124; 8, 952 
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548315, 78;97, 79&, 806109,128, 825", 84577, 991i5 

Kukenhohner, T., 1, 167Il5 
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Kulagowski, J. J., 4, 434128 
Kulcsar, L., 6, 543612 
Kulenovic, S. T., 2, 28242; 8,925", 92611 
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510183.206, 513205,206 5242732. 4 123202 58867, 
596159, 615387, 6203b7, 635159,387, 65343i*42, 840%; 
6, 16@'; 7, 45393, 45593, 56491, 56591, 61618, 6413, 

152179,180, 173l12Jl3, 459245, 556373, 568467 76410 
77032, 77252*53, 773'O~~~, 7 7 P ,  78053,95, 78;Io5, ' 

Kumadaki, I., 2: 538@~;~, 53966~~~; 4, 377105c', 381Io5; 
6, 217lI7, 22I1I7; 7, 20352, 750Iz7 

Kumadaki, S., 8, 58845 
Kumagai, M., 2, 60347, 71767; 8, 173117J19, 555370, 

77037, 78092, 782Io3 
Kumagai, T., 2, 1 16131J40, 610", 61 1%, 105978981; 
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Mojb, S., 3,21790,219% 
Mojb, S. J., 8,48l5I, 48251, 48351, 531I2O 
Mojb, S. W., 5, 429113b 
Mojica, C. A., 2, 90452 
Mokhi, M., 2, 72397899; 4, 69817, 69917.2031, 7W0, 7Ol2l 
Mokhtar, A., 3, 83479 

8, 1365' 

61479-80, 622l", 662217; 7, 2911, 2926, 293' 

Mohri, M., 4, 604289, 646289; 8, 449l6O, 84030930b, 96037 

34670, 453% 6, 17457; 8, 611M, 971IL' 

Mokrosz, M., 5, 566lO' 
Mokruschin, V. S., 6, 53v2', 538551.555, 550"21 
M o w ,  P., 2, 101731834; 6, 73731, 74689 
Molander, G. A., 1, 21853, 262%~~~, 26342, 26434*42, 

26542, 26642, 26750, 26g8, 27v8, 271@, 27836, 61249; 
2, 301", 31"', 127u7; 3, 49485, 52220, 523", 57473, 
57573, 59973308, 61073, 75293; 4, 14740, 8O9l6l, 
884l"', 97176, 97276; 5, 326, 2MZ3, 24723923m, 5W39, 
935lE9, 937m2; 6, 1 14, 86"'; 7, m9; 8, 1 w7, 
724178, 72517a, 72617', 727178, 84p3, 883", 884". 
987=, 99222., 99422 

Moldonado, L., 6, 681333 
Moldowan, J. M., 8, 33357, 345lZ7 
Mole, T., 1,77', 7819, 9577, 3252; 2, 114'18J19 26867,68 

53lZ6, 545'4 3,894%, 89666; 4, 1409, 257&', 887I2O; 
8, 31658, 67115 

Molho, D., 3, 83I6O 
Molin, M., 3, 147392, 149392, 152392; 5, 5671°5, 80076 
Molina, G., 7, 69lZ0 
Mo1ina.G. A., 8,916w,91799, 91899 
Molina, M. T., 5, 83455 
Molina, P., 4, 440170; 6, 509273, 554735 
Molinari, H., 2, 229Ia, 43562; 6,42P 
Molines, H., 2, 2O9lo8; 4, 391176, 102@36; 6, 527408; 

8, 84798, 84998 
Molino, B., 6, 27II8 
Molino, B. F., 7,246%, 36232 
Moll, H., 3, 82212, 83112, 835Izb 
Moll, N., 6,790"' 
Mollema, K., 1, 21427 
Moller, F., 7, 689" 
MiSller, F., 6, 2618, 79S, 95829 
Mbller, K., 3, 904131J32 
Moller, K. E., 7, 852 
Mtiller, M., 5, 1 15251 
Mtiller, W., 2, 385326 
Mollere, P. D., 3, 587142 
Moller Jorgensen, P., 4, 18172,73 
Mollov, N., 2, 97195 
Mollov, N. M., 6, 74475, 74675*88 
Molloy, K. C., 1,526%; 2,655I4O; 4, 412268e 
Molnar, A., 3, 72623; 6,25*; 8, 4185, 4205, 42232, 4235, 
42532, 42632, 42832, 42932, 43e2, 43332, 43432,43532, 
43632,439532,4415,4425 

Molnar, E. M., 6, 189IE5 
Moloney, M. G., 3, 28656b; 7, 62028.29 
Moloy, K. G., 8, 88913* 
Mtiltgen, E., 8, 29875, 29975 
Moltzen, E. K., 6, 456I6O 
Molyneux, R. J., 6, 7431 
Momongan,M.,3,34192,39192 
Momose, D., 3, 42159, 42259 
Momose, T., 3, 81v7, 85372; 5, 83239, 841E7, 843lI5; 7, 

Momot, V. V., 6, 499172 
Monaco, S., 5, 40417 
Monaghan, F., 7, 36549 
Monagle, J. J., 7, 6546 
Monahan, M. W., 4, 27342 
Monahan, R., III, 4, 377124b, 379115, 380115hJaJ"b, 

3831'5h; 6, 83658; 7, 13186, 273Iw, 52345, 82232 
Monakov, Yu. B., 8, 699I5O 
Mondelli, R., 5, 6452; 8, 58730 
Monden, M., 2,509" 
Mondena, G., 8, 152'75 
Mondon, A., 2, 105668; 8, 342I1O 

40678b 
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Mondon, M., 3, 35'01, 39201, 257lZ1; 6, 83658; 7,4992" 
Money, T., 2, 170174J75, 547'06, SO1", 651Iz1* 3 261', 

34932, 42786, 68196, 71e0, 71lZ2, 71224,26; 4, i12133; 

Mong, G. M., 7, 16793 
Monge, A., 2, 78012 
Mongrain, M., 4, 104083*84, 104383-84; 8, 9 2 9  
Moniot, J. L., 3, 21676; 7,256" 
Manius, T., 6, 1932079213"14 
Monk, P., 4, 107642 
Monkiewicz, J., 1, 760136; 3, 2017$ 4, 252162 
Monkovic, I., 4 ,39P6 ,  399'Ia; 6, 92358; 7, 777366 
MOM, J. A., 3, 7lZ9; 7, 22453 
Monneret, C., 4, 40P9 ,  406249; 6, 26649 
Monnier, C., 5, 742lS8 
Monobe, H., 1, 42293 
Monot, M. R., 3, 57892, 610g2; 8, 532I3O 
Monpert, A., 4, 9901* 
Monro, M. H. G., 3, 68194 
Monsan, P., 8, 52137, 66137 
Montana, A. F., 8, 568472 
Montaf5a, A. M., 2, 655IU; 5, 104731, 105231, 105443 
Montana, J. G., 1, 86587 
Montanari, F., 1, 52380; 2, 22816691677. 4 438lS5 444195; 

6, 1967, 149%, 20411, 22lI3l, 236%;'7, 253Ik, 764Il2, 

Montanari, S., 1, 566216 
Montanucci, M., 3, 50917$ 4, 42651, 43751, 44118', 

Montaudo, G., 1, 29443 
Montaudon, E., 4, 7531M 
Montavon, M., 2, 612Io5; 6 , 9 6 P  
Monte, W. T., 4, lz4l, 707; 6, 939136, 942136 
Montecalvo, D., 3, 38236 
Monteil, R. L., 6, 504220 
Monteils, Y., 3, 321136 
Monteiro, H. J., 3, 105226; 4,25fj2"; 6, 12615', 931g3; 

7, 12449, 12749 
Monteiro, M. B., 2, 855247 
Montelatici, S., 8, 44523 
Monteleone, M. G., 5, 96Iz1, 98Iz1 
Montero, J. L. G., 6, 554711 
Montes, J. R., 4, 653436; 7,229)" 
Montes de Lopez-Cepero, I., 1,7134"~; 2, 11 179 
Montevecchi, P. C., 4, 33629*30; 7, 493'97 
Montforts, F. P., 6, 538571 
Montgomery, A. M., 6, 23765, 24365 
Montgomery, C. R., 4, 108180 
Montgomery, J., 4, 5724 
Montgomery, L. K., 5 , 6 P ,  69105J06 
Montgomery, S. H., 2, 19570, 201g3, 205102, 206loZb, 

Montgrain, F., 8, 981°2 
Montheard, J.-P., 4, 313471, 3 1 P 6  
Monthony, J. F., 5, 71577 
Monti, D., 7, 109Is3 
Monti, H., 6, 563892; 8, 33241 
Monti, L., 3, 72519, 74358; 5, 464114*115, 466lI4 
Monti, S. A., 2, 71l3I; 3,73044; 5, 90775, 90875, 911g3, 

94575; 8, 616Io1, 624Io1 
Montillier, J. P., 8, 40P7 
Montoya, R., 1, 837Is4 
Montrasi, G., 8, 457*18, 458218 
Montury, M., 7, 68491 
Monzycki, J., 7, 13Il9 
Moobeny, J. B., 5, 853171; 6,5092A6; 7, 16p0 

6, 104525a,Zd28,29a.b. 7 5857 6257 6357 , ,  9 t 

7671 12, 777367,366,371,372,384. 8 84467 
, 9  

47216,217. 7 33841 , ,  

22170,64275,64375; 4,7231; s, 170113 

Moodie, R. B., 6, 29l2I6; 7, 602Iw 
Moody, C. J., 2, 8211°5; 3, 9O2ll9* 4, 408259a; 5, 

384128*128a, 4261°5, 428Io5, 426Io5, 486IE9, 8272, 8292, 
867"; 6, 127160, 78177; 7, 2764*a6, 3291*w-97, 3397, 
3498*99, 351019102, 1943, 20040, 20888, 34918, 35518, 
748Io7; 8, 33776, 38971, 618115*116, 948147 

Moody, G. W., 7, 6251 
Moody, R. J., 1, 48923, 49130, 49545, 49730; 3, 19961; 

Mooiweer, H. H., 2, 558162, 104915, 1075I5l, 107815, 
7, 602104J04a 

1079151J56: 3. 21781 . - , - - -  
Mook, R., Jr., 4, 79268, 79695998999, 82W2 
Moolenaar, M. J., 1, 61754; 2, 8937, 1065113; 3, 153414, 

Moolweer, H. H., 6 . 1 W  
155414, 223lS3, 225183 

Moon, M. P., 4, 45543, 45647, 46343, 4691', 472l", 
473134.475134 

Moon, M.' W., 6, 6 2 P 3  
Moon, S., 2, 71133; 3, 38013,16, 414'; 7, 169"* 
Moon, S.-H., 6, 619IJ9 
Moon, S.-S., 3, 2261g3 
Moon, Y. C., 8, 1477, 24", 24768, 250a, 5 1 3 8 ~ ~  
Mooney, B. A., 8, 53I3l, 6 6 1 3 1  
Moore, B., 8, 52413 
Moore, C. J., 4, 303342, 390175b; 7, aZ3, 63570, 83372; 

8, 854Is2, 856152 
Moore, C. W., 2 , 8 4 P 1  
Moore, D. R., 3, 1787 
Moore, D. S., 8, 552350 
Moore, D. W., 8, 59788 
Moore, G. A., 6,644" 
Moore, G. G., 6, 57135 
Moore, H. W., 2, 108735; 3, 82848, 82!Y8; 5, WvS7, 

9557, 40726, 68870, 68970,72,76.77.79, 69080.8&, 
733136,136~-g 734136fVg. 6 245121 247135 248121 , ,  
249lZ1, 251"'; 7, 35IM 

Moore, J. A., 3, 84430, 88922; 8, 33883 
Moore, J. L., 1, 795282; 6, 997lI3; 8, 84686 
Moore, J. W., 4, 72549 
Moore, L., 5 3 "  
Moore, L. D., 8, 96563 
Moore, L. L., 6, 91121 
Moore, M. A., 8, 7OZz7 7lZz7 
Moore, M. L., 4, 31g3, '86816; 6, 7343; 7, 54312, 55112; 

Moore, M. W., 3, 44355; 4,892"; 6,965% 
Moore, R. E., 3, 43835; 5,563*, 80388, 97517, 97618 
Moore, R. H., 6, 939141, 942141; 8, 807118 
Moore, R. N., 5, 8622 
Moore, T. L., 5, 6188, 6198,624', 629; 6, 92774 
Moore, W. H., 3, 73515 
Moore, W. R., 4, 1010148, 1013178,181; 5, 736I4O; 

6, 970Iz5, 971 128-129 

Moorhoff, C. M., 1, 760136 
Moorhouse, S., 1, 21423 
Moormann, A. E., 6, 105449 

Moorthy, S. N., 3, 38661, 39361; 4, 284Is6; 8, 47731 
Moos, W. H., 1, 83614 
Moosavipour, H., 7,236" 
Mooser, G., 8, 58949 
Moosmayer, A,, 3, 66lZ3 

8, 848 

~ o o r t h y ,  K. B., 7,144157 

Mootoo, D. Re, 4, 391180.~6~a.~82.18~.183.  6 27118 4040. 
1 ,  , I  

7, 24691, 36232, 37893; 8, 347138 
Mootz, D., 1, 632 
Mope, N. S., 7, 80139 
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Moracci, F. M., 5, 9263; 6, 538572; 8, 3145, 3645, 6645, 

Morales, A., 4, 103326, 1036'"; 5, 942234 
Morales, H. R., 8, 54lS6, 66lS6 
Morales, O., 3, 883Io8 
Moran, D. B., 1, 555Iw, 5561w, 5591w 
Moran, G., 4, 71267 
Moran, J. R., 4, 107429 
Moran, M. D., 7, 138lZ6 
Moran, T. A., 1, 780229; 6, 860176 
Morand, P., 1, 
Morandini, F., 3, 229230330a, 24636, 43gZ9, 452lI0, 

Moravskiy, A., 1, 4401", 445190, 457l9OC 
Mbrch, L., 2, 2331g8 
Morcinek, R., 2, 78226 
Mordenti, L., 8, 16Io3, 48357 48S7 558391*392*393 
Mordini, A., 1, 61248; 2,56&, 588135 
More, K. M., 7, 764117 
Moreau, B., 3, 147398, 149398v408*4092411, 150411, 

Moreau, C., 8, 536172 
Moreau, J. J. E., 1, 46112; 4, 248112 
Moreau, J. L., 1, 22064965d; 2, 811, 82l, 96l, 29484, 29684, 

Moreau, N., 6, 26322 
Moreau, R.-C., 6, 42014, 43095 
Moreau-Hochu, M. F., 4, 49689 
Morehead, B. A., 6, 546651 
Morehouse, F. S., 1, 1748, 1758; 8, 79628 
Morel, D., 8, 535IM 
Morel, G., 5, 488195; 6, 546853586 
Morel, J., 1, 644lZ2, 646lZ2, 668lZ2, 669122, 6 9 P 2  
Moreland, D. W., 2, 10l2', 51V3; 5, 842110 
Morella, A.M., 2, 80q5; 4, 346O; 7, 53442, 772298 
Morelli, I., 3, 7415', 74565 
Moreno-Manas, M., 1, 477141, 54761; 2, 3591a, 381300; 

4, 59092, 616393, 629393* 8 96458 
Morera, E., 1, 195%; 3, 10k;9; 4, 86O1I2, 86l1I2; 7, 

143148, 144148; 8, 8413, 91OE2, 91lE7, 93349951 
Moret, E., 2, 1358, 1458; 4, 86922 
Moreto, J. M., 5, 3618, 5754 
Moretti, G., 5, 1 148Il4; 8, 7541°3 
Moretti, I., 1, 837Is5, 838I6O; 7, 74p6, 777384, 77g402; 

Moretti, R., 3, 20917; 4, 15254, 17543, 18485, 20113916, 

Morey, J., 7, 33427, 3468 
Morey, M. C., 1, 12271; 8, 395Iz4 
Morgan, A. R., 6, 4039, 60'"; 7, 53548 
Morgan, B., 2, 74386 
Morgan, B. P., 6, 677311 
Morgan, C. R., 8, 8621 
Morgan, D. D., 5, 727119 
Morgan, E. D., 6, 188181 
Morgan, G. T., 7, 774327*328, 775339*3M, 776360 
Morgan, J. W., 5, 216; 6, 84389 
Morgan, J. W. W., 3, 83lS9 
Morgan, K., 7, 34715 
Morgan, K. D., 3, 168493, 169493, 171493 
Morgan, L. R., 3, 699l6I; 7, 2762 
Morgan, P. H., 6, 1 1688; 8, 64202, 66202 
Morgan, S. E., 7, 40158 
Morgan, T., 3, 224172; 7, 80137 
Morganroth, W., 7, 72323 

58732 

7, 82131; 8, 23q7, 24OZ7, 2 4 2 " ~ ~  

102322; 4, 930"8, 93148 

151408,409A11 155408,409; 6, 64491 .  7,777388 

799'O, 98328, 98934*35, 99034, 99236, 99336; 4, 95Iozb; 
5,100145 

8, 18737 

20213*16; 5, 36294; 6, 7755, 1 18'06, 248137 

Morgans, D., Jr., 1, 561I6l; 3, 770174; 4, 11 1Isgb; 8, 8365 
Morganti, G., 6, 176Io3 
Morgat, J.-L., 2, 232176; 7, 80568; 8, 46eS4 
Morge, R. A., 5, 15740 
Morgenthau, J. L., Jr., 8, 21328, 267& 
Mori, A., 1, 8852, 165ll1, 348I4l; 2,68", 113ll1, 2MZ7, 

24SZ7, 60136, 90136, 90836, w6; 3, 19733, 57371, 
61O7I; 4, 5664a, 974%; 5, 29759, 62016, 62223, 62p2, 
1 19638, 1 19738; 6, 1 1798, 849lZ3; 8, 22399*100, 
22499*100, 227I2O 659106 

Mori, H., 4, 126218i; 7, 24367; 8, 535162 
Mori, I., 1, 9262,63, 2869; 2, 19364, 580100, 649'06, 71871; 

Mori, K., 1, 561163, 73312; 2, 29174, 61914; 3, 49262, 
3, 56517; 4, 39017"; 5, 850149; 6, 856149 

55737, 63986, 644161,'71539, b7lS4; 4, 1;6218a,h7383, ' 
893154; 5, 41765; 6, 7429, 11fiE2, 657177, 677318,318b, 
862Ia6; 7, 5732, 23951*52, 24367, 39937, 40678c,d, 
407848 41093 418125,126, 45122, 63469; 8, 49115.116 
66115*116, 188'O, 19070, 196Il9, 2OlI4l, 42955 

Mori, M., 2, 357149, 105143; 3, 65@13, 103267, 103682, 
103790, 10389095*9Sb; 4, 80313', 84353s55, 84674, 85253; 
5, 60353, 60453; 6, 4665, 7429; 7,804@' 

Mori, S., 1, 436Is3; 2, 1 1298, 2U30, 24634, 24734, 25342, 
104812; 3, 102640; 5, 71470; 6, l2llZ7 

Mori, T., 1, 42397, 42498; 5, 8634; 6, 493lZ8, 494138; 
7, 24262; 8, 24138, 26332, 26732 

Mori, Y., 1, 8746, 4OgM, 42291, 569255; 2, 80543; 
6, 186172, 535524; 7,451"; 8, gS2 

Moriarty, K. J., 5, 52450, 53950, 54@OC 
Moriarty, R. M., 3, 512203; 4, 52972, 53172; 6, 1181°2, 

177IL7, 254l"; 7, 9240, 1451@',161, 15526-30 16691, 
179153J54, 22237, 22737,81, 23620, 488I5O, '7481w, 
82749, 82852, 82952a, 83376 

Moriconi, E. J., 3, 57480; 5, 107201,204; 7, 69gS2; 8, 96783 
Morii, S., 3, 42682, 42891, 42982991 
Morikawa, A., 7, 31858, 31958, 32058 
Morikawa, I., 8, 783Io7 
Morikawa, K., 4, 91g9 
Morikawa, M., 2, 80543; 4, 59097998; 6, 535524 
Morikawa, S., 5, 1 157I7O, 1183? 8, 60729 
Morikawa, T., 3, 42lS4; 4, 377loSc, 381Io5, 100588, 

Morimoto, A., 4, 382134J34a, 3831Ma, 386148a, 387148.148a; 
8, 975133, 99255 

Morimoto, H., 3, 55749 
Morimoto, K., 2, 81687 
Morimoto, M., 6, 26Io7; 7, 180159 
Morimoto, T., 1, 368622, 389137, 39162; 2, 91377, 91477, 

99438, 1 0 0 4 ~ ~ ;  3, 30461, 844"; 4, 810169; 7, 9244; 
8, 13435, 154190J91 

Morimoto, Y., 6,81 177; 7, 25538, 40687 
Morimura, S., 6, 492121-123, 566927 
Morin, C., 4, 3193; 5, S8, 41247, 106259; 7,6o"A 
Morin, J. G., 8, 536167 
Morin, J. M., Jr., 1, 40420, 428lZ0; 4, 1023256*258; 5, 

Morin, L., 5, 82922; 6, 71274 
Morin, R. B., 2, 91378, 91578, 92578; 5, M2; 6, 759136, 

Morin, R. D., 4, 307394, 312456, 313456, 504l3I; 8, 14697, 

Morinaga, K., 6, 217116 
Morini, G., 4, 768240 
Morioka, M., 1, 5U2O1; 6, 27lI9 
Morisaka, K., 8, 976135 

99191, 107191, 124263 126263 224162.177 28762 396115 

102023435; 7,25536 

100738 

936Io5, 102580; 7, 2Ofi6l 

568& 
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Mori~aki, K., 3, 501137, 509137* 1 ,  4 6M307, 607307,315, 
647307 

Morisaki, M., 2, 18742; 7, 67554, 68076 
Morisaki, Y., 1, 802304; 5, 767I2O 
Morishima, A., 5, 1 13870 
Morishima, H., 2, 91785 
Morishima, T., 5, 62326 
Morishita, T., 4, 33527; 8, 41OS8 
Morisset, V. M., 7, 52136 
Morisson, J. D., 4, 252IM 
Morita, A., 3, 3809 
Morita, E., 1, 9057, 566208 
Morita, K., 4, 3497, 3597*97i 
Morita, K.-I., 7, 69853 
Morita, N., 4, 1 15180e 
Morita, S., 8,370" 
Morita, T., 6, 21492, 654153; 7, 85666; 8, 392Io1 
Morita, Y., 1, 82445; 2, 2 0 P ,  206Io4; 3, 426, SZ6, 1P6, 

225187; 4, 96Io5, 97105b, 15985; 5, 637Il5; 6, 535530, 
937I2l; 7, 40675, 597&, 774332; 8, 16339 

837l3-l5, 84150, 95933, 1006106; 6, 7436, 86W, 9;525 

Moritake, M., 7, 9242, 9342 
Moritani, I., 3, 4365, 4375; 4, 590W, 613371, 8362-5 

Moritani, T., 6, 43l1I2 
Moritz, A. G., 8, 50157 
Moriuchi, F., 8, 19OS1 
Moriuti. S.. 4. 96342. 103@l 

I~ 

Moriwake,T:, 1, 75193; 5, 83349; 6,7754; 8, 24450,7l 
24771. 2517'. 25371 

Moriwaki, H., 6, 516319 
Moriwaki, M., 6, 101626 
Moriya, H., 1, 14337, 15837, 15937, 18O4I, 18l4I, 340W; 

Moriya, O., 4, 73898, 79267, 823231; 6, 577978 
Moriya, T., 1, 36753; 2, 78010; 6, 5476599660 
Moriya, Y., 8, 149Il4 
Moriyama, K., 4, 41327sa,b; 6, 509268 
Moriyama, M., 7, 778395 
Moriyama, T., 1, 803307; 2, 7474; 3, 135348, 136348, 

139348, 141348, 144348 
Moriyama, Y., 3, 74150; 4, 405a9,250a,b, 406a9, 606303, 

646303; 8, 856IS2 
Moriyasu, K., 5,564" 
Moriyasu, M., 2, 8625 
Morizawa, Y., 2, 1976, 57567, 588I5l, 589l5l; 3, 73043; 

5, 917IN: 926'": 938219: 943237; 7,' 180158, 37896 
Morizur, J.-P., 5, 45576 
Morkved, E. H., 6, 496152 524363 
Morley, C., 4, 67J4I, 691;5 
Morley, J. O., 2, 744s9; 7, 35651 
Mornet, R., 4, 87880-82, 88480 
Moro, G., 2, 63O2I, 6312', 63221, 63421, 64O2I, 64l2I, 

Moroder, F., 5, 4038 
Moroder, L., 6, 63728 
Moroe, M., 8, 88lso, 88280 
Morokuma, K., 5, 1 145Io3, 1 153Io3; 8, 724169J69e 
Moron, J., 8, 59781 
Moro-Oka, Y., 4, 610338, 649338; 7, 16055, 85124 
Morosawa, S., 5, 22382, 636lo0, 637Io2; 6, 531&l 
Morosin, B., 1, 2l1I1 
Moroz, E., 3, 901112 
Morper, M., 5, 428I1O 
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532@; 6, 1763, 1863965; 7, 64519920* 8 78812' 
Nakajima, Y., 1, 34914'; 5, 473153, 47;153; 8, 170n 
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Nakano, N., 4, 56OZ7 
Nakano, S., 5,79"'; 6, 647112b 
Nakano, T., 4, 505134J35* 6 53120. 7 15417, 30q6 
Nakano, Y., 4, 23926, 2;l2', 257'6; k ,  71I3l, 583lS3 
Nakanobo, T., 4, 115178 
Nakao, A,, 5, 4027 
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Nam, H. H., 4, 4839, 4 8 P  
Nam, N. H., 8, 7261E9 
Namata, H., 1, 766lS5 
Namba, R., 6, 98978, 99378 
Namba, T., 2,7806,7, 24%, 47781 
Nambiar, K. P., 1, 430132; 5326%; 6,682%l 
Nambu, H., 3, 2426, 2576, 2596, 260143, 79477*78; 

Nambu, Y., 8, 36981-83, 3829 395132, 64547 
Nambudiry, M. E. N., 1, 78Cb9; 6, 860176 
Namen, A. M., 5, 751, 5146 
Nametkin, N. S., 8,77@ 
Nametkin, S., 3, 72517 
Namikawa, M., 3, 402129 
Namiwa, K., 5, 62326 

8,95 1 177 

Namy, J.-L., 1, 17925, 2314", 2511, 252l, 2531°, 25516.16b.c,19 25616C, 25816c,l926,26b 25916c.27 
26l1"vZ7, 28527, 2661kJ7, 27119*62,'27473, 2j816b,c, 
751212; 3, 56735, 57035, 770'"; 6 ,98p ,8 ,  1 1348*49, 
1 1548*49*64, 124@, 12!jM4, 552360, 79731732, 8891M 
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4, 34374, 37258, 39758; 7,91", 31p8, 492183, 497219, 
65722, 75215', 76160*61, 76560, 774322; 8, 370g3, 413I3l 
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Ohbuchi, S., 1, 18763; 3 ,57P;  5, 7W2, 82022 
Ohdoi, K., 1, 4361M 
Ohe, H., 1, 24352 

7, 674"O~~~ 
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45683,85, 757", 76180, 80388, 809'14, 853I7l, 881 12, 
90667, 972', 97311, 989'; 6, 104314, 105814958, 
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Ohno, A., 1, 450211, 51240; 3, 147387, 14!P7, 150387, 
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Ohshiro, K., 1, 566208 
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Ohta, M., 2, 728Iu; 6,539", 538"; 7,7501"; 8, 460255 
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45118, 45250, 454"; 8, 154'99*20', 46P5=', 46lZ6', 
462267, 59159, 61483 

Ohta, Y., 2,464" 
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143371.371s, 143718. 4 1858 259257 
9 ,  9 



Ohwada Cumulative Author Index 254 
Ohwada, T., 3, 30678 
Ohya, T., 4, 820215 
Ohyama, T., 3,3003' 
Ohyoshi, A., 4, 615383 
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7,9&, 128@', 12976, 44351a, 45129, 49907, 496214, 
505288, 52OZ7, 52133, 52343, 53@3*25, 53440941, 7603', 
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Okawa, M., 7, 170118, 7951i, 79720 
Okawara, M., 1, 642'16, 645116; 2,57888, 58788J49; 
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Picken, H. A., 5, 82919 
Pickenhagen, W., 5, 
Picker, K., 6, 47372, 47472, 47572 
Pickering, M. W., 2, 76576 
Pickering, W. F., 7, 76019 
Pickles, G. M., 7, 59529 
Pickles, W., 5, 766Il3, 777Il3 
Picon, M., 3, 2734 
Pictet, A., 2, 1016"; 6, 73621 
Pictet, J., 3, 27312 
Pidacks, C., 8, 52741, 564443, 61486 
Pidcock, A., 8, 26S3 
Piechocki, C., 4, 103319 
Piechucki, C., 6,233& 
Piehl, D. H., 8,924l 
Pienemann, T., 8, 54163, 66163, 13650 
Pienkowski, J. J., 2 , 3 4 F  
Pienta, N. J., 4 ,96P ,  9696' 
Pieper, U., 1, 381E3 
Piepers, O., 8,82' 
Pierce, J., 2, 45642, 46642, 46742 
Pierce, J. D., 4, 2472,728 
Pierce, J. K., 7, 167Io0 
Pierce, J. R., 1, 85143, 88643; 5, loO117 
Pierce, 0. R., 4, 280lZ4 
Pierce, T. E., 7, 9687 
Pierch, 0. R., 8, 781g8 
Pierini, A. B., 3 ,50P6;  4, 45335, 45435*40 457523M55 

80388, 9728, 97311, 9898 

4Ba, 460g8, 46140*%, 463'09, 46952, 4;0137, 471", 
47635.%.55.153,154, 47798 

Pierle, R. C., 4, 620 
Piermattei, A., 7, 765Is1 
Pieronczyk, W., 8, 459238 
Pierre, F., 1, 885134; 5, 815143 
Pierre, J. L., 1, 835136; 3,572%; 6, 806', 1 l e4 ;  8,2' 
Pierron, P., 8, 373I3O 
Piers, E., 1, 7631a; 2, 588IS1, 589151J53, 843Ig6, 851225; 

3807, 44357, 488j2vS3, 4i9", 4!k52*53955; k,  14850,' 
17335, 17440, 17652, 1891°3, 24261, 248l1', 249122J23, 

104078, 104978a*1218; 5, 24623 24723, 27023b, 70315, 
80391, 80495, 8418', 90669, 9;3297, 9Yi301 97722 
9792728, 980", 98127, 98227, 98331, 9874', 98g4;, 

9 9 P ,  99651, 69754; i, 26275; 8, 12179, b3463, 9 b 4  

3, 20106,108,114,115 21239 21560 24852-54 25394,95 

25561,202,203 256lll.2Io 26@1,111, 901186,186a 95514 

98943, 9904546 99146 99248.49 9935031 99450.51 

Piers, K., 5, 90453 
Pierson, C., 7, 16160 
Pierson, W. G., 3, 5641°, 595IE8; 4, 45126J26c; 5, 686", 

68751, 6BS1 
Piet, P., 7,759'O 
Pieter, R., 1, 51OZ5; 2, 51453, 5W3, 52453; 3, 9517', 

Pietra, F., 1, 85757; 6, 176Io3; 7, 579137 
Pietrasanta, F., 3, 72729 

96178, 97178, 99178; 6, 83322 

Pietraszkiewcz, M., 6, 7019 
Pi&& S., 8, 3W2, 969% 
Pietropaolo, R., 4.588% 
Pietruhewicz, K. M., 1, 76013$ 3, 20178.79; 4, 252162, 

594I4O. 634140 
Pietruszkiewicz, A. M., 6, 526395 
Pietsch, H., 1, 12379, 37280 
Piette, J. L., 6, 4627J4; 7, 7743" 
Piettre, S., 5, 70113 
Pifferi, G., 7, 7471°5 
Pigeon, D., 6, 25, 185 
Pigiere, Ch., 3, 46254, 215%, 25175 
Pigman, W., 6, 7891°8, 97719; 7,703l, 709l, 7101 
Pignataro, S., 6, 71162 
Pignolet, L. H., 3, 1041110; 8,443l 
Pigott, H. D., 6, 1332; 7, 12450, 12750; 8, 99361 
Pigou, P. E., 1, 699255, 8 W ;  3, 107227; 4, 73688 
Pihuleac, J., 6, 119Il7 
Pike, D., 8, 26658 
Pike, G. A., 4, 1032" 
Pike, J. E., 7, 86Ik; 8, 564442, 95716 
Pike, M. T., 8, 971107 
Pike, P. W., 4,7381°0, 739Iw 
Pike, R. A., 6, 101315 
Pike, S., 4, 1 15IE2 
Pikul, S., 1, 5419, 10914, 18357, 1W7, 33984~~~; 2, 3l1I6, 

25983, 2ME3, 99543; 5, 3507', 377110J10b, 378Ilob* 9 ,  7 
39729, 5681°5, 71373 

Pilati, T., 4, 15258, 20758 
Pilato, L. A., 8, 229136 
Pilcher, G., 5, 9o06; 8, 67013 
Pile, J. D., 6, 666 
Pilet, O., 6, 17569 
Pilichowska, S., 6, 8377 
Pilichowski, J. F., 4, 434127 
Piliero, P. A., 8, 458224 
Pilipauskas, D., 6, 7123 
Pilipovich, D., 4, 347Io0 
Pilkington, J. W., 3, 8046 
Pilla, L. T., 1, 47167 
Pillai, C. N., 4, 249I3l, 87345; 5,552"; 8, 5 6 P 7  
Pillai, K. M. R., 4, 48139; 8, 566457, 568468 
Pillai, P. M., 3, 74e5 
Pillai, T. P., 7, 749Il9 
Pillai, V. N. R., 6, 668255, 669255 
Pillay, K. S., 3, 38O1I; 7, 488155, 490155 
Pillay, M. K., 1, 834127; 3,736" 
Pilli, R. A., 2, 19468, 2O5lo3, 2061°3, 219@*'", 934'", 

Pillot, J.-P., 2, 582Io8, 713@, 71657*61*s6, 71768, 71872, 

Pilotte, J., 6, 1016" 
Pilotti, A., 6, 672286 
Pil'shchikov, V. A,, 3, 30465 
Pilz, M., 5, 85Ols2 
Pim, F. B., 3, 3311g8 
Pinchas, S., 6, 6029; 8, 228125 
Pinck, L. A., 8, 973117 
Pincock, A. L., 7, 24798 
Pincock, J. A., 4, 286167; 7, 24p8 
Pinder, A. R., 4, 1862, 2062f, 2472, 1006*; 8, 21222, 

515Il7, 794l, 971Io3, 973lI8, 9843, W13 
Pine, R. D., 1,743", 746", 748%; 5, 11 U2, 11 162, 

1122", 1 1232b, 1 1242b 
Pine, S. H., 1, 743529", 74452, 746", 74752, 748", 74v2, 

81lS2; 2, 5979; 3, 92136; 5, 11152, 11162, 11222*b, 

940144 

721E9, 726'"; 8, 78S1I5 
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1 123L-b*33*40, 1 1242b,49; 6, 83431, 85431; 7, 777383; 8, 
67680 

Pineau, R., 2, 53749 
Pinedo, A., 4, 10611M 
Pines, A. N., 8, 77887 
Pines, H., 3, 30991, 329lS8, 3311g7; 4, 316538; 5, 

Pines, S. H., 2, 74164*64b 
Pinetti, A., 4, 33732; 7, 777374; 8, 38974 
Pinet-Vallier, M., 4, 87876 
Pingolet, L. H., 4, 91513 
Pinhas, A. R., 1, 1 1643; 3, 103685; 4, 70332, 70432; 5, 

Pinhey, J. T., 3, 28656b, 505I6O; 6, 10831; 7, 35231, 35631, 

Phi, D., 4, 87768; 5, 1152l" 
Pinkenon, A. A., 1,539"; 4, 68258, 68968 

Pinkney, P. S., 5, 75241943,44 
Pinkus, A. G., 1,3'l, 4SIc; 2, 749I3O 
Pinna, F., 7, 426148d 
Pinnavaia, T. J., 7, 84570*71v73,74 
Pinney, J. T., 7, 6495 
Pinnick, H. W., 1, 55169; 2,757', 88247; 3, 88138 89138 

159138, 16113', 
49271, 
49571; 5,456", 83037, 942233; 6, 538568, 647115, 
655Is7, 91115, 93715, 1000125; 7, 186178, 218l, 219l, 
24OS7, 66V2, 882172* 8, 40980 

Pino, P., 3, 43829, 102i22; 4, 9143, 919l89I9, 92Ozo, 92637, 

5, 10373, 1 13222, ;13327, 1146I1O; 8,'37212;, 690103,' 
69914', 763l, 785', 93778 

Pino Gonzalez, M. S., 1, 759132 
Pinschmidt, R. K., Jr., 5, 70523 

7, 
520; 8, 81419 

113863 

62P8v2'; 8, 90668, 90768, 90868 

Pinkina, L. N., 5, 7527*13,142731 757727 76713.1431 76831 

165138; 4, 42983, 43P:  4418;, 

92742, 93@2A548S3 93 148,563, 93264 93669 w542,90. 

Pinson, J., 4, 45328-30, 45868 45928-30,78.80.81,85 46768 
46968.80,81 47 168,78.139,140 47229, 47368,139 47530.78.150 , 

Pinson, V. V., 6, 515310v311,3123313 
Pinsonnault, J., 3, 25157 
Pinto, A. C., 7, 25322 
Pinto, A. V., 2, 74496 
Pinto, B. M., 2, 167lS8 
Pinto, D. J. P., 5, 25549 
Pinto, H.-L., 2, 232176 
Pinto, I., 4, 82OZz3; 7, 54632 
Pinza. M.. 7. 7471°5 

Piotrowska, H., 4, 590103J04; 6, 523350 
Piotrowska, K., 4, 103P2 
Piotrowski, A., 1, 746'j9, 74P9; 5, 112P;  7, 85665 
Piotrowski, A. M., 4, 89214; 8, 73621 
Piotrowski, D. W., 1, 23731, 23931, 35918, 38018, 38118 
Piotrowski, V., 4, 42665, 44165 
Piper, J. U., 5, 68972 
Piper, S. E., 6, 104526*28 
Pipereit, E., 6, 943lS6 
Pippin, W., 5, 7029*9b 
Piquard, J. L., 3, 1202", 142244 
Piras, P. P., 8, 84789 
Piret, P., 1, 3 P 9  
Pirie, D. K., 1, 385Il9, 386Il9; 2, 939I6O 
Piringer, O., 7, 35 
Pirisi, F. M., 6, 23654 
Pirkle, W. H., 1, 9883, 838IM; 2,64P, 64gW; 4,31 lM9; 

7, 777375; 8, 14698, 47625, 6379 

Pirmng, M. C., 1, 3572; 2, 9454, 1829*gc, 184*, 190%. 
19lgC, 1929c, 1939c, 1979c, 198*, 200*, 201g3, 
2O5lo2, 206loZb, 211gc, 217*, 22114', 22315', 2 3 p ,  
2369c, 289@, 63436, 64V6; 3, 71330, 766lS9, 94281a, 
100868; 4, 7231; 5, 13463, 13778*79, 14394-95, 17O1I3, 
179140; 6, 81495, 87416; 7, 37688, 54V3 

Pisanenko, D. A., 3, 30570 
Pisano, J. M., 8, 52I5l, 66I5l 
Pischel, H., 6, 507238, 515238 
Pisciotti, F., 2,564l, 716%, 71769 
Piscopio, A. D., 5, 51625, 864260 
Pisipati, J. S., 4, 45750, 477'O, 503l" 
Pistorius, R., 3, 63762, 647I7O, 648I7O 
Piszkiewicz, L. W., 8, 
Pitacco, G., 4, 2063, 2163; 5, 33141; 6, 70955, 71057-59, 

Pitchen, P., 6, 15O1I2; 7, 42514 777377*378, 778377*378 
Pitchford, A., 1, 49q2; 3, 42lSi 
Pitis, P. M., 8, 2837, 6637 
Pitman, G. B., 5, 45580 
Pitman, I. H., 7, 
Pitombo, L. R. M., 7, 774336 
Pitt, B. M., 7, 20353, 20672, 20772, 21072 
Pitt, C. G., 1, 5815; 3, 12fi305, 126305, 127305 
Pitteloud, R., 1, 766157; 3, 38010; 4, 216g, 11 llS3, 

Pitteroff. W.. 3. 19413 

71162 

218137J38, 33p3; 5, 4332, 4536, 53286, 83033; 6, 
1032Il7 

Pittman,'C. U.,Jr., 1, 452218; 4, 386152b, 92535, 93lS7; 5, 
75462: 8.457217 

Pittol, C.'A:, 5, 41870 
Pitts, J. N., Jr., 5, 226Iw 
Pitts, W. J., 4, 104073, 104373 
Pitzenberger, S. M., 2, 102775 
Piveteau, D., 1, 558139 
Pivnitakii, K. K., 8, 518I3O 
Pivnitskii, K. K., 1, 52068 
Piwinski, J. J., 5, 79p3, 79lZ3, 88518 
Piyasena, H. P., 5, 26070, 26370 
Pizey, J. S., 1, 832Il2, 8M8; 4, 34795; 7, 3062, 481109; 8, 

Pizey, S. S., 6, 20413; 8, 21327 
Pizzala, L., 3, 89247 
Pizzini, L. C., 4, 42413 
Pizzo, C., 6, 89795 
Pizzo, C. F., 4, 37025,25a; 5, 859236 
Pizzo, F., 4, 1060160 
Pizzolato, G., 4, 3192*92j, 37p9, 384L43, 413277, 1O8O7l; 5, 

Place, P., 1, 19178,80; 5, 79762, 82162; 6, 21076, 21498 
Plachky, M., 8, 886112 
Plackett, J. D., 3, 93362 
Pla-Dalmau, A., 4, 747148 
Pladziewicz, J. R., 8, 917II5, 918II5 
Plakhotnik, V. A., 3, 30575a 
Plamer, M. A. J., 1, 19281 
Plamondon, J. E., 8,214&, 71797, 726Ig5 
Planas, T., 5, 232138 
Planat, D., 2, 78218 
Plante, R., 2, 45631; 8, 18959 
Plappert, P., 1, 36647 
Plaquevent, J.-C., 6, 71O6I, 717IO9 
Plasek, E., 8, 391g1 
Plashkin, V. S., 3,644'3' 
Plastun, I. A., 2, 78752 

266, 276, 366, 2378+20, 23820, 2408, 24lZ0, 2M8, 2 4 P ,  
2478,20, 249', 25lZ0, 2538*20, 8723, 87737 

433137b; 6, 531452; 7, 701%; 8,608&, 88287 



273 Cumulative Author Index Polizzi 
Plat, M., 7, 22236 
Plata, D. J., 3, 1007@, 1008618; 6, 88762 
Plate, A. F., 5, 90O1O, 90l1O, 9061°, 9071°, 9726, 9826, 

Plate, R., 5, 829" 
Platem, M., 7, 80876 
Plath, M., 5, 186I7l 
Plati, J. T., 8, 64543 
Platonov, V. E., 6, 525386, 527386.407 
Platoshkin, A. M., 2,73946 
Platt, A. W. G., 5, 30074 
Platt, J., 5, 71O5I, 7135' 
Plattner, J. J., 7, 8616b 
Plattner, P., 2, 169'@; 3, 27312 
Plattner, P. A., 8, 228124 
Platz, M. S., 4, 108lS0 
Platz, R., 2, 13825 
Platzer, N., 4, 98O1I5, 982lI5; 5, 1 1O3l5O, 1104150J58 
Plau, B., 8, 82773 
Plaumann, H. P., 8, 24449 
Plaut, H., 6, 1661, 26539; 7,6415~~; 8, 788I2O 
Plavac, F., 3, 39220; 7, 574125 
Plavec, F., 5, 1 lS4 
Plazzogna, G., 2, 631, 1fl3I, 57247 
Pleixats, R., 8, 96458 
Plknat, F., 3, 73411, 74047*48; 4, 315509; 8, 862230 
Plentl, A. A., 3, 89879 
Plepys, R. A., 8, 543244,245 
Plesch, P. H., 8, 9lS2 

9846, 9896; 8, 12492, 12592 

Plesnicar, B., 2, 7344; 7, 3587, 3727, 6712, 6722, 6732, 
6742, 6752 

Plesnidk, B., 1, 837156 
Plessi, L., 2, 63548, 64048; 6, 2180, 2280 
Plessner, T., 5,522@ 
Pletcher, D., 6, 282152; 7, 

Pletcher, J., 4, 518, 2784,84a 
Plevey, R. G., 6, 497159 
Plevyak, J., 4, 8 4 P ,  84671-72, ~ 3 4 7 ~ ~ 3 ~ ~  
Plieninger, H., 2, 163145; 3, 80726; 5, 40419, 40519, 

Pliml, J., 8, 59054, 59654 
Pliura, D. H., 6, 43612, 45 1 129 

Pltichl, J., 2, 3954 
Ploner, K.-J., 3, 39OS4, 39284 
Plonka, J. H., 8, 89014' 
Ploss, G., 2, 366218, 78230 
Plotka, M. W., 1, 47491 
PlouzeMec-Houe, I., 6, 563897 
Plueddeman, E. P., 4, 27018, 27126, 27226 
Pluim, H., 4, 1447947k, 231272 
Plumet, J., 1, 1 1756; 4, 36817; 5, 92@; 8, 3674, 3874, 6674 
Plummer, M., 3, 81578 
Plusquellec, D., 2, 1074147 
Poarch, J. W., 2 ,22P5  
Pobiner, H., 7, 75916 
Pocar, D., 4, 10991E7; 6, 582w3, 70527, 71279, 713808; 8, 

72"', 74"' 
Poch, M., 5, 106259 
Pochat, F., 1, 561158; 6, 23875 
Pochini, A., 2, 13717, 96Q2 
Pkhlauer, P., 7,473%, 501" 
Pkkel, I., 3, 7054 
Pocker, Y., 3, 7215, 72311, 725", 72611, 73626,27, 761142; 

4, 27237, 27337 
Podhyi, B., 2, 78956 

25315, 27615, 7932,3, 
7947c; 8, 1328, 13541*43344, 32196 

68760; 6,428", 5739@; 8, 2998°,82 

Podder, G., 2, 7406' 
Podder, S., 7, 6883b 
Podesa, J. C., 4, 7 7 P 7  
Podhorez, D. E., 8, 50887 
Podlaha, J., 3, 70915 
Podlahovk, J., 3, 709Is 
Podraza, K. F., 5, 83559 
Poeckel, I., 3, 72S8 

Poeth, T., 3,482l, 483l, 4911, 499l 
Poetsch, E., 5, 40q6 
Pogonowski, C. S., 3, 34197; 6, 102153 
Pogrebnoi, S. I., 5, 850148 
Pohjala, E., 2, 14772, 39922 
Pohl, D. G., 7, 1296, 13I2O, 17I7l 
Pohland, A,, 4, 3192.92d; 8, 16548 
Pohlen, E. K., 3, 831@ 
Pohlke, R., 6, 9671°3 
Pohmakotr, M., 1, 51026, 82663; 2, 7278, 71 138; 6, 102r9 
Pohmer, L., 4, 4832, 4842, 5OO1O3; 5, 38O1I5, 38l1I5 
Poignant, S., 6, 48gS2, 554752 
Poignee, V., 4, 100697 
Poindexter, G. S., 1, 46218; 6, 7122 
Pointner, A., 2, 5978 
Poirier, J. M., 4, 15981, 650427 
Poirier, M., 8, 24679 
Poirier, M.-A., 8, 87318, 87420 
Poirier, N., 4, 15981 
Poirier, Y., 2, 75823a; 6, 568932 
Poisel, H., 7, 230132 
Poisson, P., 8, W 2 O 3  
Poitier, M., 8, 26218 
Poje, J. A., 8, 916Il3 
Pojer, P. M., 6, 215Io4, 648117a. 9 9  8 3679 , 6679 
Pol, E. H., 6,61 la 
Polanc, S., 6, 554713; 8, 38431,32 
Poland, J. S., 4, 95389sc, 9548c 
Polansky, 0. E., 2, 34647-48, 34748, 349&, 35283*92, 

35348.94 35548,l22.126 35648.66 357141,142 35848 
36548, i6748, 36948, i71261, 3;448; 5, 76139 

' 

Polanyi, M., 8, 42024, 42224 
Polaski, C. M., 1, 36754 
Poletto, J. F., 4, 14115, 14215; 6, 648L24; 8, 52741 
Polevy, J., 7, 6O2lo2 
Polezhaeva, A. I., 6, 554776,780*793 
Polgk, L., 6, 451128 
Polgar, N., 4, 28818', 3Ol3l7, 303317, 310431 
Poli, G., 1, 7272, 5248688, 770Is7; 2, 10328, 106%, 2666', 

2312s292'3, 249I2O; 5, 26070, 26370, 362i3, 36393i, 
36493d, 545I2O; 7, U145; 8, 537Is8 

p ~ e i ,  D. E., 5,22263 

51555-57, 51658, 60557,  61457 64171 64271.73.74 
64373,74 6 4 4 7 3 .  4 8572 15258 20433,35 20757.58 

> ?  9 

Poli, L., 8,560404 
Poli, N., 5, 1 158173 
Policastro, P. P., 2, 90449 
Polichnowski, S. W., 4, 980i05, 98l1O5; 5, 108565 
Polievktov, M. K., 6, 502208, 554792 
Poling, B., 4, 9538, 9548k 
Polishchuk, N. V., 6, 53855L-555 
Polishchuk, V. P., 3, 647196 
Polishchyuk, V. R., 3, 647177, 648177, 649177 
Politanskii, S. F., 4,969%; 6, 216Io7 
Polito. A. J.. 6. 291Iw 
Politzer, I. R., 2, 49253, 49353; 6, 274103-107* , ,  8 

276148,149,150 
Polizzi, C., 3, 21780*80b, 24641, 24741, 25741, 49170 
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Poljakova, L. A., 7, 884186 
Poljakowa, A. M., 3, 89249 
Polk, D. E., 1,367"; 6, 545635 
Poll, T., 1, 30378, 30778; 5, 3685*gSb*9@c 
Polla, E., 2, 362lE1, 52387; 3, 374132; 6, 283160; 7, 74472. 

Pollack, S. J., 8, 20616' 
Pollack, S. K., 1, 4874, 4813~; 4, 48419 
Pollak, I. E., 1, 37067; 2, 1W61; 3,258" 
Pollard, A., 2, 14991 
Pollart, D. J., 5, 68972976 
Pollart, K. A., 7,24799 
Poller, R. C., 7, 6145, 6161°, 62010 
Pollet, P. L., 2, 80lZ6 
Polley, J. S., 1, 85967 
Pollicino, S., 1, 51659@, 51761,62; 3, 1473%, 149413, 

15I4l3, 1524'3, 153396*4'3, 1553%, 865", 9449091, 
946", 95890J12; 6, 8981°3; 7, 764lZ6, 767lz6 

Pollina, G., 7, 5062g6 
Pollini, G. P., 2, 80332; 3,7313~~; 5, 4038, 451", 453*, 

Pollok, T., 6, 196230 
Polman, H., 5, 16372 
Polniaszek, R. P., 4,96@, 96P1 
Polo, E., 2, 80332; 8, 3921°8 
Polonovski, M., 6, 9101s2 
Polonski, J., 3, 691 136 

Polonski, T., 6, 80761 
Polster, R., 8, 758169 
Polston, N. L., 3, 48312, 48957, 49S7; 5,71@', 71351; 7, 

Polt, R. L., 1, 191°5, 46217, 46317*33; 7, 229'19 
Polunin, E. V., 3, 181553; 8,971"' 
Polyachenko, V. M., 6, 525377 
Polyakova, A. M., 2, 387334; 8, 76930 
Polyakova, I. A., 6, 4901" 
Polyakova, S. G., 3, 644140J41 
Polyakova, V. P., 8, 150132 
Pomerantseva, M. G., 8,763l, 7691b, 7711b, 77577, 
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Rao, C. N. R:, i, 38260,262; 5, 45255, 45355; 6, 251150 
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Rao, S. A., 4, 2541E6 
Rao, S. J., 1, 568237 
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5211, 5515, 552', 8623-7, 867"~~~,  87237, 88337, 88437; 

294240, 342a: 343&, 4551°, 4671°, 48i4, 4844*i3, 
4W3, 49fi4, 9511, 9531h, 9541h, 9611h, 968', 979l, 
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64673, 64773, 64873, 65673, 65773, 65873, 66942J79, 
67v2, 67273, 68673, 68873, 69073, 69273, 69442, 70842; 
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Rauhut, M. M., 6, 240g2 
Rauk, A., 1, 51242*43, 528'16; 3, 147399; 5, 75459; 8, 67014 
Raulin, F., 6, 54p8' 
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Rawlinson, D. J.,'7, 9240, 9575, 9675, 1522, 1532, 154', 
15838, 17138 

Rawn, J. D., 8, 1 S Z 2  
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Reap, J. J., 6, 102149, 1O33lz3; 7, 12553, 12653 
Rebane, E,, 7, 769239, 770239255 
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34756; 6,998"'; 7, 686'O0; 8, 16340, 26980981 
Schaal, V., 8, 26770 
Schaap, A., 3, 262lm, 263160; 4,23V 
Schaap, A. P., 7,96%, 98% 
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7,9794; 8, 566457, 9 6 P  
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7404': 8. 8836 

Schantz, E.'JI, 2, 87p1 
Schanzenbach, D., 2, 656lS6; 5, 366w 
Schaper, W., 3, 87788; 6, 186171 
Schappert, R., 4, 104l1O4 
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Scharver, J. D., 3, 38011 
Schat, G., 1, 1369, 1686, 74670; 5, 112S7 
Schatterkerk, C., 6, 6191i6 
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-. , .  82925, 83450; 6,656'@ 



Schlessinger 305 Cumulative Author Index 
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Scheurs, P. H. M., 5, 949282 
Scheutzow, D., 5, 98637; 8, 26770, 65798 
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Schierling, P., 6, 193218, 558840*841*842984398" 
Schierloh, C., 2, 547Il3, 551113; 3, 56285; 4, 229236 
Schiess, M., 1, 14948, 17v8; 2, 897l8-l9, 108628, 109628 
Schiess, P., 4, 123210b, 125'lob; 5, 386133J33a*b 388133b 
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Schiessler, R. W., 8, 32814, 32914 
Schiffer, R., 4, 1 102201 
Schiffmann, D., 8,398'" 

715190, 718190~191, 722190.191 86780 

22370, 22499 

Schifman, A. L., 6, 6 5 P 7  
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Schilling, L. M., 7, 875113 
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Schilling, S. L., 1, 4lZo3 
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Schinski, W. L., 5, 90454 
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Schirch, P. F. T., 5,61@ 
Schirlin, D., 2, 7154 
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Schlund, R., 8, 68283, 68395, 68695 
Schlunke, H.-P., 3, 82212, 83112, 835Izb 
Schluter, G., 7, 22130 
Schliiter, K., 6, 97Olz2 
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Schmetzer, J., 6, 518331 
Schmickler, H., 3, 593179; 7, 72533 
Schmid, A., 3, 223155 
Schmid, B., 3, 105220, 113220, 155432 
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Siddall, T. L., 6, 8173 
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Sifferd, R. H., 6, 63616, 66416 
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Simanyi, L. H., 1,364@ 
Simard, M., 5, 8501s2 
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Simon, E. S., 2, 45622*31933939-41 45733 45833 45933, 

46e3, 46133, 46233, 46389, k P 9 ,  >65106,'46633; 8, 
18515, 18959, 392Io9 
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Simonyan, S. O., 2,72084, 5, 105648, 105750 
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Sims, L. B., 6, 1013IO 
Sims, L. L., 4, 280129, 281129 
Sims, V. A., 6,95940 
Simson, J. M., 7, 2661 
Sinai-Zingde, G., 1, 52076, 52176, 52216; 2, 7581; 4, 
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Sinay, P., I, 419J7; i, i 7 4 5 ~ ,  19826:4, 31lU1, 379116, 

24576, 63571; 8, 849Ii1, ;154I5O: 856l6I 
Sinbandhit, S., 4, 1096157 
Sinclair, J. A., 3, 27421, 55424, 79998; 4, 14740 
Sinclair, P. J., 1, 12374, 37392, 37592, 37692; 2,649104, 

Sindona, G., 8, 96562 
Singaram, B., 1 , 4 W ,  4925*37v39, 49437, 4 9 p ,  49951, 
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79775391392; 6, 7859; 7, 59513 606IS9. 9 9  8 1478 9 70511 
70949, 71049.533, 71686, 72i53J43, 722147,148 7261; 
93998 

Singaram, B. J., 2, 24782 
Singer, E., 4, 1093148; 5, 433135+135a. 1 ,  6 519339 
Singer, L. A., 4, 71923; 5, 167l" 
Singer, M. S., 3, 164476 
Singer, S. P., 1, 7122U, 7142@; 3, 8763, 1 1463, 1 1763, 

86525, 957110J11; 5, 89446; 6, 897Io1, 906147, 102681, 
102781, 1O2gs1, 1O3Os1, 10318', 103381; 7, 8722, 
12019, l2lI9, 12319, 12438, 12838, 12938, 486IM, 
775353 

Singer, S. S., 6, 14060,61 
Singh, A,, 1, 17212, 37178, 699247; 2, 40441; 3, 42l6I, 

42261; 4, 284156, 3654, 3704, 38@, 3814, 39!j2I6, 
39g2Ih, 40l2I6', 40521h, 4102L6a, 100142; 6, 47058; 7, 
49521 I ,  52453; 8, 84797.97d ~4997d,lO7,112.115 

Singh, A. K., 4, 798I1O, 104071,72, 

Singh, B. B., 6, 727Is9, 80654 
Singh, B. P., 7, 67439; 8, 40639, 98934 
Singh, G., 2, 5057; 3, 125313; 4, 5105~~~;  6, 456162, 457162 
Singh, H., 4, 443Ig4; 6,527*, 579985, 73413; 8, 65690 
Singh, H. S., 7, 4377, 4397, 85118 
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loo4'; 7, 271129; 8, 48I1O, 66I1O 
Singh, K., 6, 73413 
Singh, L. W., 8, 83926b, 84026 
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Singh, N. P., 6, 54124 
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Singh, P. K., 3, 30467 
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Singh, R. K., 2, 161139, 54797; 4, 724*24E, l04Og5, 

104595a; 5, 68335; 6, 102372 
Singh, R. P., 7, 279I7O, 84461, 849 '  
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Sinha, S. C., 3, 956'07 
Sinhababa, A., 1, 46332 
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Sirear, J. C., 4, 294240 

34lS8, 52@8.40,41, 5214', 52241 

888122 

942118 

shor t ,  M. L., 8,2114 

552355.356 
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Sirrimme, S. R., 7, 99llo 
Sisak, A., 8,458222 
Sisani, E., 1, 84618b-c, 84718 
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SkattebBl, L., 3, 864%, 86S4, 872"; 4, 100130, 1009143, 
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Solomon, R. D., 8,358'% 
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Solov'eva, 0. N., 2, 4641°1 
soiov'yanov, A. A,, 8,29 
Soloway, S., 4, 71P5 
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Songstad, J., 6, 22613, 242" 
Stinke, H., 7, 6O3ll6 
SOM, A., 8, 3OOE7 
Sonnay, P., 1, 754IO6; 5, 45683 
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Sopher, D. W., 8, 13315,L6, 13516 
Sorba, J., 7, 72739 
Sore, N. E., 4, 3395395a 
Sorensen, C. M., 6, 78492 
Sorensen, H., 5, 106259 
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Sorokina, L. P., 8, 26656 
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Sousa, L. R., 5, 2lOS9 
Soussan, G., 1, 22693; 4, 98Iwbf; 8, 54l2I3, 543213 
Soussan, S., 4, 89'& 
South, M. S., 5, 69293, 69393, 69693, 113S5', 120P6, 
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Sowin, T. J., 2, 648", 104924, 105872+73; 5, 40728928b; 7, 
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Sprecher, C. M., 8, 42548, 47414, 47;') 47614 
Sprecher, M., 7, 8, 29768 
Spreutels, S., 1, 698239, 700239, 705239, 709239, 712239, 
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381Iz9, 382Iz9, 58126, 6954, 95722, 1040101, 1045101a; 
5, 13464, 137", 33344b, 434'", 46P5,  541"', 857"O, 
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Urbach, H., 3, 8516$ 4, 9lE9; 6, 284171 
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Urbaniak, W., 8, 76513, 77472 
Urbanski, T., 2, 3211°, 3291°, 3 6 P ;  8, 3635 
Urbas, L., 2, 3219, 325', 3269, 3279, 3289, 3299, 354lo9 
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Vaid, R. K., 7, 22237, 22737*8', 83376 
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Valkovich, P. B., 5, 71895 
Valle, G., 1, 305"~~~,  323w; 4,3305, 744131; 5, 370102, 
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Van Den Bosch, C. B., 8, 49p3, 5m3 
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van de Putte, T., 8, W7 
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Vanderhaeghe, H., 5, 9272 
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van der Louw, J., 1, 21854; 2, 98lZ3; 4, 595152, 87769, 
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Van Duyne, G. D., 5, 736143J45, 737145 
van Duzer, J., 5, 16267 
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van Eikeren, P., 4,3 1 1451; 8, 9479 
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Van Emster, K., 3, 7052 
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Van Gemmem, R., 4, 100698 
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van Kampen, E. J., 2, 77011 
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Welzel, J., 5, 4 4 P 3  
Welzel, P., 3, 583118; 6,7"; 7, 4753 
Wember, M., 2, 46493 
Wemple, J., 2, 214Iz8, 41923; 6, 43972; 7, 764117 
Wendeborn, S. V., 5,736l", 737145 
Wendel, I., 2, 162I4O 
Wendelborn, D. F., 6, 102688, 102788 
Wender, I., 5, 10373, 1 13222, 1 13327, 1 13867, 1 146I1O; 8, 

372IZ2 452189c*190, 455206, 456'08, 6 0 P ,  69914, 
763l, %35l 

Wender, P. A., 1, 383108*109, 46435, 885133L,b; 2 47919 
48119, 553125; 3, 31IE2, 226195, 2427*8, 2577bb, 264Ii3, 
38010; 4, 192lI6, 611356, 983116, 1009142; 5, 20132, 
123', 125l8, 126l, 12818*32, 13G2, 145Io8, 24q6, 

648IijJ, 6511, 65i1rJ5, 656Ii3O, 65715, 6W0, 66236, 
66337, 66439, 66541, 66637*42, 66743, 67046, 
736142cfJ45, 737145, 78917, 80389, 81413', 82589a, 

98230, 98330, 98432, 100531, 102685; 6, p3, 7211"J35, 
1044l6, 104530, 104816; 8, 12382, 566454 

Wenderoth, B., 1, 8326, 143"*35, 14541*42, 14642, 14842*46, 
14p2, 15@1*46, 1514133J3a8, 15253*53s, 15341J9, 
1544139, 15542, 15635, 1573533a, 15853-53a, 1613', 
165&, 17e2, 215; 2, 2286, 3O7l4J5, 31015, a4068, 
641@; 3, 42158; 8, 3W3, 80280, 806* 

Wenders, A., 6, 5516" 
Wendisch, D., 4, 9511, 968l, 979l, 1ooo9, 

10169; 5, 71468, 90443, 90543, 1 1 W  
Wendlberger, G., 6, 650133c 
Wendler, J., 5, 21612, 21912, 22112 
Wendler, N. L., 2, 16013s, 746"'; 3, 689Il9; 7, 67559; 8, 

357198, 3581g8, 945132 
Wendschuh, P. H., 5, 70739, 70843, 70939, 73p3 
Wendt, G. R., 6, 42563 

431119, 639125,126 640128,129 641130 6451 64715, * ,  

916116J17 924148, 956"7-306, 97619, 97919, 

Wenger, E., 4,527@, 532@, 534@, 53668, 5451z, 
546lZ 

Wenger, R., 2, 101522 
Wenhong, H., 1, 54315 
Wenis, E., 7, 66677 
Wenisch, F., 3, 63428 
Wenk, P., 7, 69431 
Wenkert, E., 1, 74873, 81273, 846IEa, 84718; 2, 384317.318 

5871M, 823Il2, lo@, 1018? 3, 229233, 24638, 380;, 

44465, 44681, 44790-92, 44897, 45690,126, 457133, 49275, 
49383, 503759'46, 509178, 51383sI46208 57268 71536 
81895, 85791*92, 90814, 105122, 4, i7663, ' 
103326, 10352k, 1036", 104077, 10462"*bJ10*116, 
1048I2O, 1O5lzk, 1058149J52, 1059152, 1060160* Y ,  5 
3823a, 79035, 90337.38, 94137.38 942229231,232 95237.38 
964324; 6, 675300, 10424*6; 7, i2l3I, 22731; 8, 31323-A, 
5 2 P ,  53l1I3, 838'O, 84240,41, 88063, 93561*68 

Wenner, W., 8, 14O1I 
Wennerbeck, I., 2, 3691° 
Wennerstrijm, O., 3, 499119J20, 593180J83, 594184 
Wensing, M., 1,82@O, 83l1O0 
Wentland, M. P., 5, 959314,3159316 
Wentrup, C., 4, 4834, 4844-kJ5, 4954, 9538, 95481, 961E1, 

Wenzel, M., 8, 49IL3, 66Il3 
Wepplo, P. J., 4, 1032932f 109148 
Werbel, L. M., 6, 53350;, 554709 
Werbitzky, O., 5, 41871 
Werbitzy, D., 8, 395133 
Werhahn, R., 2, 1 104133 
Wermeckes, B., 1, 25Iz9; 7, 248Io8 
Wermer, J. R., 1, 1367 
Wermuth, C. G., 6, 509274; 8, 60192, 66192 
Werner, G., 5, 496219320, 497223, 583IE9 
Werner, H., 4, 58733*34; 5, 108564 
Werner, J. A., 3, 94281a, 100868; 6, 87416 
Werner, L. H., 3, 62q1 
Wemer, N. D., 6, 294239 
Werner, W., 7, 47335 
Wemert, G. T., 3, 7128 
Wernick, D. L., 2, 68465 
Werntz, J. H., 4, 315531 
Werres, F., 5, 19P3 
Wershofen, S., 7, 40047, 429lS1 
Wersin, G., 6, 63728 
Werst, G., 8,2998O 
Werstiuk, N. H., 2,55', 4412, 4427, 4432; 3, 8624, 9524, 

Werstiuk, W. H., 8, 12177 
Werth, R. G., 3, 72622 
Werthemann, L., 5, 8287, 8397, 88213, 88813, 89137, 

89213-37, 89313 
Werumeus Buning, G. H., 8, 9591 
Wesberg, H. H., 7, 72221 
Wess, G., 4, lO4O7I, 104371 
Wessel, H. P., 6, 533500, 55O5O0, 652142 
Wesseler, E. P., 3, 319I3l; 7, 73831 
Wessels, F. L., 6, 515235 
Wessely, F., 2, 355122J23; 3, 80724, 812",56J9, 81365v66, 

Wessltn, B., 2, 14665 
Wessling, D., 3, 753Iw 
West, A. C., 6, 4778 
West, C. T., 8, 8841, 8V1, 10541, 318@, 31970, 48767, 

546312, 80174 
West, D., 1, 2Z1l4 
West, D. E., 4, 4235, 426' 
West, F. G., 3, 91826; 4, 1086110*119, 1087110J19- I ,  5 25040 
West, H. D., 4, 31e30 
West, J. P., 3, 320133; 7, 15152 
West, P., 2, 520, 620, 2lZ0; 7,7& 
West, R., 3, 88924; 4, 1015200; 5, 199'; 8,764', 77618, 

West, W., 2, 6815', 683"; 6, 502'17, 5 e 7 0 ;  7,6505' 
Westberg, H. H., 3, 651218 

1084%; 6, 244Il4, 44074; 7, 2117 

15924, 164477; 4, 117lW, 16395; 6, 83323, 86223, 96173 

8 1467.68, 8 1786-88.90-92 8 1893 

777b 



Westbrook Cumulative Author Index 378 

Westbrook, K., 7, 4962 
Westdorp, I., 6,985@ 
Westdrop,L,3, 584130 
Wester, R. T., 1, 7MS7; 4, 65eZ6; 5, 1 12336; 6, 1458, 

Westerberg, D. A., 8, 51lZ1, 66Iz1 
Westerduin, P., 6, 619116 
Westerhof, P., 8, 52885J'7 
Westerink, B. H. C., 2, 90246 
Westerlund, C., 3, 49595; 8, 38437 
Westerman, I. J., 5, 79287 
Westerman, P. W., 2, 7351°, 7381°; 8, 354163, 724173 
Westermann, J., 1, 8326, 1412', 14521-41*42, 14621342, 

1658 

14842,6, 14921,42,49a, 15@1,6, 15121941,53.53a 
15221953"38, 15341, 15441, 155i4', 15753a, 15853,53a, 
1621°3, 16546, 169117-120, 170; 2, 2286, 35131* t ,  3 

Westheimer, F. H., 3, 89794; 6, 70520; 7, 2529; 8,79l, 
821b, 561414 

Westheimer, F. W., 7, 23619 
Westinger, B., 2, 

Westling, M., 4, 1 161E9; 6, 295252*253,2" 
Westman, T. L., 3, 89880 
Westmijze, H., 1, 428116; 2, 8519-21 587146J47J48, 589153; 

3, 21782*85, 219104, 25496; 4, 89;163, 897I7I, 898171, 

42157,58 

1099109-'09b*113, 1 10273, 
1 10373 

899171, 900180,182 9O5209. 8 74348 , ,  
Westphalen, K.-O., 3, 53274; 6, 531431.433 
Westrum, L. J., 2, 1049" 
Westwood, D., 1, 568243 
Westwood, K. T., 2, 78436, 79262; 6, 48984 
Westwood, R., 5,687@' 
Westwood, S., 7, 5801", 586l" 
Westwood, S. W., 1, 894lS5; 4, 822224 
Wetli, M., 5, 20139 
Wetmore, S. I., 4, 108177, 108287-90, 108387, 1 10387 
Wettach, R. M., 7, 1S31a 
Wetter, H., 1, 61043, 6 3 P ,  63686, 67286; 2, 587138* , ,  5 

836"; 6, 656172; 7, 67326 
Wetter, H. F., 8, 459228, 77681a9b 
Wetter, W. P., 4, 96V5 
Wetterham, K. E., 7,8392 
Wettlaufer, D. G., 1, 35gZ2, 38322, 38422; 3, 21788; 4, 

Wettstein, A., 6, 685357,361; 7, 4lZ0, 128171; 8, 26874, 

Wetzel, D. M., 3, 6134, 6194; 8, 50579 
Wetzel, I. C., 8, 40758 
Wetzel, P., 5,645l, 6511 
Weuster, P., 2, 51044, 51659, 830139; 6, 72214', 

Weuthen, M., 5, 185165 
Wewers, D., 1, 36237 
Wexler, A. J., 5, 103298 
Wexler, B. A., 3, 70917; 8, 93138 
Wexler, P. A., 5, 1 145104 
Wexter, B. A., 7,239" 
Wey, J. E., 5, 386132, 387132b 
Weyenberg, D. R., 1, 41 149; 5, 95@94; 8, 518lZ8Jz9, 

Weyer, K., 8, 73829*32, 75429 
Weyerstahl, P., 2, 59813; 3, 1242689285, 125268*285, 

20643, 42872; 5, 3731°5; 6, 150132, 151133, 161132J78 

974124 

724l4I 

564445, 5 6 P 7  

126268*285 127268, 131268, 584132, 75292; 4, 15255, 
10001o, 1b0131*37,39, 100210,58, 101537, 10161°, 
10232s9; 7, 35919 

Weygand, C., 8, 533143 

Weygand, F., 1, 37387, 37487, 8M3? 3, 8874, 8884, 8934, 
8974*76, 89876, 9004, 9034; 6, 43737, 63519, 63619, 
642@, 66gS2, 669252; 7, 213101J02; 8,269%, 
270%97.100 

Weymuth, C., 4, 764222, 765222, 808Is5 
Weyna, P. L., 4, 100587, 1020g7 
Whalen, D. L., 3, 903lZ0 
Whalen, R., 7, 16160 
Whaley, A. M., 4, 27016, 27116; 6, 2041° 
Whaley, W. M., 2, 101626; 6,736= 
Whalley, W., 1, 88O1I7; 5,796"; 7, 83372; 8, 96457 
Whan, D. A., 8,431" 
Whang, J. J., 4, 107753 
Whangbo, M.-H., 1, 5068; 3, 21133; 4, 5216, 17017; 6, 

Whany, D. L., 8, 43776 
Wharton, P. S., 3, 39Ie8, 653226, 89r2; 5, 79448, 

8W87112; 6, 83759, 10429, l W 9 ,  105448, 1055528; 8, 
34l1O2JO6, 92616, 92719 

Wheatley, P. J., 4, 51913, 52013 
Wheeler, D. M. S., 1, 24353; 2, 746114; 8, 54lZo7 
Wheeler, H. L., 2, 40149 
Wheeler, M. M., 1, 24353; 8, 54lZo7 
Wheeler, N. G., 7,7208 
Wheeler, 0. H., 7, 73823; 8, 23P5, 24OZ5, 24125 
Wheeler, R. A., 7, 422140 
Wheeler, T. N., 4, 105Olz4 
Whelan, J., 4, 56443, 599221, 62422', 64lZz1, 653445; 6, 

Wheland, R. C., 5 , 6 P ,  118815 
Whetstone, R. B., 8, 42852 
Whimp, P. O., 4, 298292 
Whipple, E. B., 5, 168Io3 
Whitby, R., 3, 229234, 44466,67; 4, 87883, 1O89lz8, 

1092128, 1O93lz8 
Whitcombe, G. P., 7, 31130, 31230 
Whitcombe, M. J., 8,347l" 
White, A. A., 1, 46435 
White, A. D., 4, 67541; 7, 31130, 31230, 489172 

White, A. M., 3, 33$212; 4, 3053w,366i6;, 3M3* 
White, A.M. S., 8, 31438, 315@ 
White, A. W., 4, 192Il6; 5, 814139 
White, A. W. C., 7, 231137 
White, C., 8, 44534*".5k, 454200 
White, C. T., 2, 221145, 226lS8 
White, D. A., 3, 642Il4; 4, 58736, 669, 6708, 6748 
White, D. E., 7, 25427 
White, D. H., 3,5192'~~; 6, 83545; 7, 72327 
White, D. L., 4, 6954 
White, D. M., 6, 653149 
White, D. N. J., 8, 724I7O 
White, D. R., 1, 82766; 2,42025, 42741; 7, 16050 
White, E. H., 2, 1102120; 6, 291Iw, 843w 
White, E. N., 8, 32922, 33822 
White, F. H., 1, 51454; 2, 1026@; 3, 7240, 8140; 4, 38O1I9; 

6,740@; 7, 2245', 274136 
White, F. L., 6, 477'" 
White, G. L., 2, 71l3I 
White, J., 2, 78011; 6, 48758-*, 48P9 
White, J. B., 1, 24869, 884130; 5, 79657, 81S7 
White, J. C., 5, 6311, 102378 
White, J. D., 1, 1311°3, 243%, 25930, 40319; 2, 28767, 

42126, 54587, 63115, 843195; 3,215", 261148, 26414%, 
35143a, 6831°3, 71432; 4, 3311°, 3451°, 37375, 

1334 

45O1I7 

White, A. H., 1, 1373 1689 ~~207~209210,212.217.218219 
9 ,  36233,234 37177,178 52073. 2 60669. 5 14104 , ,  



379 Cumulative Author Index Widler 

104097-98, 104397,98; 5, 12411, 12911, 51621, 53lZ1, 
61 171972, 71257c, 839"; 6, 732, 2392, 655'&; 7, 39939, 
m3; 8, 11334, 478&, 481&, 624lS6, 7 9 P ,  856174 

White, J. F., 3, 3 w 1  
White, J. L., 7, 84577 
White, K. B., 4, 3OS8; 7, 179Is3 
White, K. S., 5, 847137; 6, 856158J59, 857159 
White, L. S., 5, 19612 
White, M. S. A., 8, 545281 
White, P. S., 2, 80952, 82352 
White, R. E., 6, 515235 
White, R. F., 7, 429lS6 
White, R. H., 6, 43736 
White, R. L., Jr., 6, 515235 
White, R. W., 6, 22832 
White, S., 3, 36209, 37212; 6, 723147, 72517', 728I7l 
White, W. A., 6, 70523 
White, W. N., 5, 854174, 856217; 8,499l 
Whitear, B., 4, 44IZ5 
Whitehead, A., 6, 70953, 71 169 
Whitehead, C. W., 6, 570a"*w2*952 
Whitehead, J. F., 1, 74145 
Whitehead, M. A., 7, 2659 
Whitehouse, N. R., 2, 10481° 
Whitehouse, R. D., 3, 1 14234; 6, 102682, 102p2; 7, 

771284, 7722" 
Whitehurst, J. S., 5, 832"; 7, 463127 
Whiteley, C., 2,439" 
Whiteley, R. N., 4, 98O1O8 
Whitesell, J. K., 1, 6653-56, 7274, 8750; 2, 10225, 4752, 

53641"8, 53742*45*48, 538@', 53960; 3, 28172, 30172, 
31172, 35*08, 36210, 38237, 38451, 39337, 78114; 4, 
100120; 5, 42496, 725Il6; 6, 70417, 70522, 71275, 

900113; 7, 54316,'67438 
Whitesell, M. A., 2, 4752; 3, 28172 30172, 31172, 36210* , ,  4 

100120; 5,477'"; 6, 70417, 719i7, 72517J72, 728172; 8, 

717112,114, 71917 725l7,112,172 728172 83865 846102, 

57173 66173 
Whitesides, G. M., 1, 1 16&, 118%, 14332, 426'09, 

431", 798287; 2, 520, 620, 2120, 45520, 

46489, 46i106, 466;3, 68465; 3,'24855, 25lS5: 26g5: 
418"~~~,  41947, 42271, 42371, 4823,6, 49487, 50287, 
557*, 599206; 4, 7@, 14847a, 169', 17OZ0, 176*, 
256205; 5, 1 13114, 1145Iw, 117332; 6,49", 665228, 
1O67lO6; 7, 79132, 80132, 429Is1, 63258, 637? 8, 8735, 
11332, 1832, 1852915, 18731, 1898*59*61, 19531, 19631, 
200137, 2W3I, 47843, 48e3, 551M, 851133, 

~~620.22.24.30-33.39~1,50-52.67,76 45733 45833.52 
45933.50.52 46033.51 46133,50,76 46233,50,51,67 46389 

852133b.138 98610 , 
Whitfield, F. B., 8, 542227 
Whitfield, G. H., 4, 600229 
Whitham, G. H., 1, 776215, 787*"; 3, 3804, 61612, 73518; 

4, 301322, 302322, 354129, 799lI8; 5, 25550; 6, 687374, 
901120; 7, 9579, 4702; 8, 50574 

Whiting, A., 5, 376Io9 
Whiting, D. A., 2, 18320; 3, 688IL6; 6, 22, 232; 7, 13lS8, 

Whiting, J., 6, 92356 
Whiting, M. C., 3, 554l8*I9; 4, 55Is6, 51915, 52215p48, 

52648; 6, 96173 
Whitlock, B. J., 2, 842I9O; 3, 55740*43 
Whitlock, H. W., 4,373% 
Whitlock, H. W., Jr., 2, 842I9O; 3, 55740*41943, 693148, 

69414$ 8, 530103 
Whitrnan, B., 8, 32P4 

329, 3434 

Whitman, G. H., 5, 475143; 6, 899'08* 7 9245 
Whitman, P. J., 3, 905137; 5, 40831, &38;98 
Whitmire, K. H., 2, 1066122 
Whitrnore, F. C., 3, 4157; 4, 7115, 27236*38,39, 2733638*39, 

28738,39; 7, 100114; 8, 32814, 32914 
Whitney, C. C., 3, 48312; 4, 889137; 7, 59751; 8, 71689, 

75477, 755132, 756I4l 
Whitney, R. A., 3, 135363, 136363, 139363, 142363, 156363; 

4, 3Ol3l6, 303316, 31O3I6; 8, 852'", 853142b, 857142b 
Whitney, S., 1, 1076, 1 lo6, 42812', 42912', 457121; 3, 

20915; 4, 18482 
Whitney, S. E., 5, 382122, 58016g 
Whitney, T. A., 1, 528lIs 
Whittaker, G., 3, 63Y4 
Whittaker, M., 2, 3 15", 3 1645; 4, 8570; 7,453%; 8, 95w 
Whittamore, P. R. O., 4, 49797 
Whitten, C. E., 1, 116', 35p1, 38321, 38421, 

426I1O, 429122, 432135J36; 2, l2llS7, 489'O, 49150; 3, 
841, 941, 1541, 2e1 ,  21239, 226398,d301, 25070; 4, 7750, 
17649, 17849*61, 20537-40, 24.?P7, 2562062'1; 5, 59513 

Whittle, A. J., 2, 166Is3, 18529; 3, 342l'; 4, 391176; 6, 
732; 8, 79858, 849Il3 

Whittle, J. R., 7, 498227 
Whittle, R. L., 7, 486143 
Whittle, R. R., 1, 1579, 25518, 755'16, 756II6, 758Il6, 

76l1I6; 5, 25552, 260s2, 2aS2 ,  425**'", 426Iw* 9 ,  6 
900112 906148 , 

Whittleton, S. N., 8, 9 v 9  
Whitworth, S. M., 8, 9049 
Whritenow, D. C., 1, 434'"; 2,24984, 26458 
Whybrow, D., 3, 431g8 
Wibaut, J. P., 4, 280Iz2 285122 
Wibberley, D. G., 7, 7 i P 4  
Wiberg, K. B., 1, 29p1, 32lZ1, 32221; 2, 829135, 9775; 3, 

38119, 4O6'", 89034, 892", 901'05J'0, 905138* 9 ,  4 
10091"; 5, 6675976, 467118, 675', 80284, 9012'; 6, 
717116; 7 1297.102 4117, 858 924ON 99112 1OO8.LI2 
2356,2466,2525: 55~,58278,70&1,85i19; 8, ' 
224"l 

Wiberg, K. E., 7, 7032, 70621, 7092, 7102, 7122 
Wiberg, N., 5, 850152; 8, 4728,9 
Wiberg, W. B., 5, 1 1U2 
Wicha, J., 1, 32p9, 806314; 2, 382315; 6, 98981; 7, 64944; 

Wicher, J., 1, 16292 
Wichmann, R., 8, 2O4Is4 
Wichterle, O., 5,41@'; 8, 65275 
Wick, A. E., 5, 8286, 8366, 88826, 89326 
Wickenkamp, R., 3, 49593b 
Wicker, R. J., 8, 14139, 14239 
Wickham, G., 1, 61042; 2, 587'"; 3, 586154, 86421* , ,  5 

Wickramaratne, M., 5, 83977 
Wickremesinghe, L. K. G., 8, 34l1O5 
Wicks, G. E., 7, 752147 
Widdowson, D. A., 1, 46321*22; 2,204*; 3, 2UZ4, 

8, 16342 

7l1I9; 7, 61617; 8, 852l4I, 857I4l 

464I7O, 49488, 503148, 514'1°, 681g7, 753*; 4, 52355, 

69039493*, 6913*, 69i3*; 7, 1i335, 14435; 8, 977139 
Widener, R. K., 1, 49241, 49341, 49541, 82230; 4,74&, 

23922; 6, 19Olg2 
Widera, R., 4, 387163as; 6, 526393 
Widiger, G. N., 1, 35925, 36425; 3,57054 
Widlanski, T. S., 5, 8551a6 
Widler, L., 1, 14223, 146", 148", 15870*71, 165". 9 ,  2 517 1 

52455.6345, 52555.6345 5265564 67435, 68835; 6, 

617, 2217,17C,87, 231% 6304. 8 950 
9 ? ,  



Widmer Cumulative Author Index 380 

Widmer, E., 8 , 2 0 P ,  560406 
Widmer, U., 2, 652lZ7; 3, 8W9; 5, 7 w 5 ,  79972 
Wiebecke, G. H., 2, 204w 
Wieber, G. M., 4, 5724 
Wiechert, R., 2, 167160, 36017', 902@; 4, 18276; 6, 

718117; 7 4755 74111,l12 75111,112 8616, 383111 
773305; 8: 331i2, 88172, ;38272 

' f 

Wiechman, B., 2, 728137 
Wieczorek, J. J., 3, 81679 
Wieczorek, J. S., 8, 39191 
Wiedeman, P. E., 7, 25537 
Wiedeman, W., 4, 10162" 
Wiedemann, D., 6, 555808 
Wiedemann, W., 5, 71469 
Wiedhaup, K., 3, 36175 
Wiegand, G. H., 8, 303'", 413Iz4 
Wiegers, K. E., 6,955"; 8, 212 
Wieglepp, H., 7, 6569 
Wiegman, T., 8, 53132 66132 
Wiegrebe, W., 5, 410i8 
Wiel, J.-B., 5, 56183; 8, 5432489a9 
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A-23 187 - see Calcimycin 
A2677 1 B 

synthesis 

Abietic acid 
via nitrile oxide cyclization, 4, 1127 

allylic oxidation, 7,93 
Birch reduction 

dioxo ester 
dissolving metals, 8,500 

rearrangement, 3,834 

carbonyl compounds 
reduction, 8 , 4  

Absolute stereochemistry 
control 

Diels-Alder reactions 

Ab initio calculations 

Diels-Alder reaction, 2,680 

chiral auxiliary based methods, 2,681 
Abstraction 

hydrogen atom 
recombination, 3,1046 

ABX blood antigen oligosaccharides 

Diels-Alder reaction, 2,681 
synthesis 

Acenaphthalene 
hydrobromination, 4,280 
hydroformylation, 4,919 
Pauson-Khand reaction, 5, 1047 

Acenaphthene, perisuccinoyl- 
synthesis 

Acenaphthenes 
hydrochlorination, 4,273 
synthesis 

Friedel-Crafts reaction, 2,763 

Friedel-Crafts cycloalkylation, 3, 325 
Acenaphthoquinone 

reaction with hydroxides, 3,828 
Acenaphthylene 

reduction, 8,568 
Acenaphthyne 

synthesis 

Acerogenin 
Ramberg-Biicklund rearrangement, 3,883 

related ethers 

Acetal, benzylidene 
diol protection 

removal, 6,660 

synthesis, 3,688 

Acetal, 4-methoxybenzylidene 

Acetaldehyde 

diol protection 
cleavage, 6,660 

oxidation 

reaction with 2-hydroxy- 1,4-naphthquinone and 
palladium(II) catalysis, 4,552 

amines 
Mannich reaction, 2,960 

Acetaldehyde, 2-aryl-2,2-dimethoxy- 
aldol reaction 

five-membered rings from, 2,620 
Acetaldehyde, chloro- 

by-product 
Wacker process, 7,451 

Acetaldehyde, cyclohexylidene- 
oxidation, 7,306 

Acetaldehyde, diphenyl- 
Knoevenagel reaction 

a-naphthol synthesis, 2,354 
Acetaldehyde, p-hydroxyphenyl- 

synthesis 
via ketocarbenoids and furans, 4, 1060 

Acetaldehyde, a-methoxyphenyl- 
synthesis 

chiral, 1, 527 
Acetaldehyde, trichloro- 

Oppenauer oxidation 
secondary alcohols, 7,320, 323 

Acetals 
acyclic 

alcohol protection, 6,647 
asymmetric epoxidation 

compatibility, 7,401 
bicyclic 

reduction, 8,227 
carbonyl group protection, 6,675 
chiral 

aldol-type reactions, 2, 650 
asymmetric synthesis, 1,347 
conjugate additions, 4, 208-210 
nucleophilic addition reactions, 1,63 

cyanation, 1, 551 
cyclic 

cyclization 
diol protection, 6,659 

Lewis acid induced, 3,362 
vinylsilanes, 1,585 

enol ethers from, 2,598 
heterolysis 

N-acyliminium ion reactions, 2, 1084 
hydride donors 

to carbonium ions, 8 ,9  1 
intermolecular additions 

allylsilanes, 1, 610 
stereochemistry, 1,615 
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Mannich reaction, 2,1013 

cyclization, 2,1015 
reactions with allylsilanes, 2,567 
reactions with enol silanes 

Lewis acid mediated, 2,635 
reactions with organocopper compounds, 3,226 
reactions with organometallic compounds 

reduction 
Lewis acid promotion, 1,345 

metal hydrides, 8,267 
to ethers, 8.21 1-232 

preparation, 2,599,604 

palladium(II) catalysis, 4,553 

aldol condensation, stereoselectivity, 2,634 

silyl ketene 

synthesis 

thiol ester silyl ketene 

type III ene reaction, 2,553 
a,&unsaturated 

compounds, 1,88 
addition reactions with alkylaluminum 

N,O-Acetals 
chiral 

conjugate additions, 4,210 
Acetals, allylic 

Acetals, a-amino- 
reaction with organocopper compounds, 3,227 

synthesis 
via azirines, 6,787 

Acetals, bis(2,2,2-trichloroethyl)- 
carbonyl group protection 

removal, 6,677 
Acetals, dithio- 

synthesis 

Acetals, halo- 

Acetals, 2-halo- 

Acetals, a-hydroxy 

via oxidative cleavage of alkenes, 7,588 

radical cyclizations, 4,792 

rearrangements, 3,788 

chiral 
addition reactions with alkylaluminum 

compounds, 1,89 
Acetals, a-keto 

cyclic 

Peterson alkenation, 1,791 
Acetals, propargylic 

reaction with organocopper compounds, 3,227 
Acetals, silyl ketene 

amination, 6,118 
Claisen rearrangement, 6,858 
reaction with imines, 5,102 

aldol condensation 

reaction with aldehydes 

electrochemical 

nucleophilic addition reactions, 1,63 

SiV-Acetals, S-trimethylsilyl 

stereoselectivity, 2,634 

stereoselectivity, 2,632 
Acetamidation 

aromatic compounds, 7,800 
Acetamide 

catalyst 
Knoevenagel reaction, 2,343 

Acetamide, adamantyl- 
synthesis, 6,401 

Acetamide, (N-alkeny1)iodo- 

cyclization 
palladium catalysts, 4,843 

Acetamide, a-allyloxy- 
Wittig rearrangement, 3,1004 

Acetamide, N-(2-bromocyclohexyl)- 
synthesis 

via Ritter reaction, 6,288 
Acetamide, cyano- 

Knoevenagel reaction, 2,361 
Acetamide, dimethyl- 

dimethyl acetal 
Eschenmoser rearrangement, 5,891 

Acetamide, NJ-dimethyl- 
Vilsmeier-Haack reaction, 2,779 

Acetamide, fluoro- 
lithium enolates 

stereoselectivity, 2,211 
Acetamide, a-sulfinyl- 

Acetamide, thiocyano- 

Acetamide, trifluoro- 

enolates 
aldol reaction, stereoselectivity, 2,228 

Knoevenagel reaction, 2,361 

alkylation 
alkyl halides, 6,83 

Acetamides, fluorinated 
synthesis, 7,498 

Acetamides, phosphono- 
Hofmann reaction 

substituent effect, 6,801 
Acetamidine, p-sulfonyl- 

synthesis, 6,550 
S-Acetamidomethyl group 

thiol protection, 6,664 
Acetate enolates 

C h i d  
diastereofacial selectivity, 2,226 
enantioselective aldol reaction, 2,315 

Acetates 
alcohol protection 

deprotection, 6,657 
nucleophilic addition to a-allylpalladium complexes 

carbohydrates, 6,657 

regioselectivity, 4,637 
stereochemistry, 4,621 

silanes, 8,824,825 

with organomagnesium compounds, 4,89 
with organozinc compounds, 4,95 

with organomagnesium compounds, 4,89 

photochemical deoxygenation, 8,817 
reduction 

Acetates, alkylidenecyano- 
addition reactions 

Acetates, alkylideneisocyanato- 

Acetates, akylidenephosphono- 

addition reactions 

addition reactions 
with organomagnesium compounds, 4,89 
with organozinc compounds, 4,95 

Acetates, 2-halocyano- 
syn hydroxylation 

alkenes, 7,445 
Acetates, methoxy- 

alcohol protection 

Acetates, B-nitro- 
synthesis, 7,493 

nucleoside synthesis, 6,658 
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Acetates, phenoxy- 
alcohol protection 

nucleoside synthesis, 6,658 
Acetates, 2,2,2-trialkoxy- 

Acetic acid 
synthesis, 6,556 

t-butyl ester 
enantioselective aldol reaction, 2,308 
Ritter reaction, 6,269 

8-(-)-phenylmenthyl ester 
Acetic acid, acylimino- 

synthesis, 2, 996 
Acetic acid, cr-allyloxy- 

esters, Wittig rearrangement, 3, 1008 

Sphenylmenthyl ester 

Acetic acid, a-aminophenyl- 

zirconium enolates, 3, lo00 

Wittig rearrangement, 3,1001 

catalyst 
Knoevenagel reaction, 2,343 

Acetic acid, aryl- 
esters 

Knoevenagel reaction, 2,362 
synthesis, 4,429 

Perkin reaction, 2,406 
Vilsmeier-Haack reaction, 2,786 

methyl ester 

Knoevenagel reaction, 2,362 

Acetic acid, arylsulfinyl- 

Knoevenagel reaction, stereochemistry, 2,350 
Acetic acid, benzoyl- 

ethyl ester, oxime 
hydrogenation, 8, 149 

Acetic acid, bis(3’-thienyl)- 

Acetic acid, bromo- 

Acetic acid, u-bromo- 

Friedel-Crafts reaction, 2,759 

Vilsmeier-Haack reaction, 2, 786 

t-butyl ester 
Reformatsky reagent, crystallographic study, 2,280 

Acetic acid, 4-carboxy-@-phenyl- 
Friedel-Crafts reaction, 2,756 

Acetic acid, cyano- 
esters 

Knoevenagel reaction, 2, 360 
Knoevenagel reaction, 2,360 
Vilsmeier-Haack reaction, 2,786 

Acetic acid, 2,2-dialkyl- 
synthesis, 3,53 

Acetic acid, diazo- 
esters 

ethyl ester 
synthesis, 6, 124 

C-H insertion reactions, 3, 1051 
Acetic acid, ethylnitro- 

Knoevenagel reaction, 2,364 
Acetic acid, fluoro- 

toxicity, 6,216 
Acetic acid, p-fluorophenyl- 

hydrogenolysis, 8,903 
Acetic acid, p-hydroxymethylphenyl- 

carboxy-protecting groups 
anchoring, 6,670 

Acetic acid, iododifluoro- 

preparation, 2,604 
silyl ketene acetal 

Acetic acid, isocyano- 

esters 
Knoevenagel reaction, 2,360 

Acetic acid, methoxy- 
ortho ester 

diol protection, 6,660 
Acetic acid, N-methoxyimino- 

8-(-)-phenylmenthyl ester 
reaction with allyl organometallic compounds, 2, 

995,996 

methyl ester 
Acetic acid, methoxyphenyl- 

synthesis, 5, 1084 
Acetic acid, 2-naphthylcyclopentyl- 

Friedel-Crafts reaction, 2,761 
Acetic acid, o-p-phenethylphenyl- 

Friedel-Crafts reaction, 2,753 
Acetic acid, phenyl- 

acyl cyanide synthesis, 6,317 
ethyl ester 

acetylation, 2,734 
acyloin coupling reaction, 3,619 
solvent for reductive decarboxylation, 7,720 

acyloin coupling reaction, 3,619 
methyl ester 

Schmidt reaction, 6,817 
synthesis 

via oxidative cleavage of 3-phenylpropene, 7,583 
Acetic acid, phenylsulfinyl- 

Knoevenagel reaction 
activated methylenes, 2,363 

hmmerer rearrangement, 7,194 

esters 
Acetic acid, trialkyl- 

synthesis, 3,644 
Acetic acid, tributylstannyl- 

ethyl ester 
reaction with benzaldehyde, 2,611 

Acetic acid, trichloro- 
reaction with thionyl chloride 

N&-dimethylformamide catalyst, 6,302 
Acetic acid, trifluoro- 

Beckmann rearrangement, 7,695 
catalysis 

epoxide ring opening, 3,738 
Friedel-Crafts reaction, 2,736 

Acetic acid, trimethylsilyl- 
ethyl ester 

Knoevenagel reaction, 2,369 
Acetic anhydride 

activator 

hydrogenation 

Perkin reaction, 2,400 
synthesis 
via ketene, 6,332 

titanium tetrachloride complex 
crystal structure, 1,303 

acyloin coupling reaction, 3,619 

DMSO oxidation of alcohols, 7,294 

ruthenium catalyst, 8,239 

Acetic anhydride, trifluoro- 
activator 
DMSO oxidation of alcohols, 7,295 

Friedel-Crafts reaction, 2,754 
reactions with boron-stabilized carbanions 

synthesis of alkenes, 1,499 
Acetic nitrate, trifluoro- 

nitration with, 6,110 



Acetidinone Cumulative Subject Index 

Acetidinone, acetoxy- 
reaction with dienes, 2, 1058 

Acetimidate, arylsulfinyl-N-methoxy- 
metallation, 2,488 

Acetimidate, trichloro- 
benzyl ester 

reaction with alcohols, 6,23 
glycoside synthesis, 6,34,49,50 
4-methoxybenzyl ester 

reaction with alcohols, 6,23 
Acetimidates, trichloromethyl- 

rearrangements, 6,843 
Acetimide, N-hydroxymethylchloro- 

amidomethylation with, 2,971 
Acetimidic acid, trichloro- 

allyl ester 

benzyl ester 

t-butyl ester 

alcohol protection, 6,652 

alcohol protection, 6,651 

alcohol protection, 6,650 
carboxy group protection, 6,668 

Acetoacetates 
Michael addition, 4 3  

Acetoacetic acid 
allyl esters 

esters 

ethyl ester 

ethyl ester, oxime 

methyl ester 

.rr-allylpalladium complexes from, 4,589 

synthesis, 6,332 

Reformatsky reaction, 2,284 

hydrogenation, 8, 149 

y-alkylation, 3,58 
enol silyl ethers, 2,606 
hydrogenation, chrally modified catalyst, 8,150 

Acetodiazoacetic acid 

synthesis, 3,889 
ethyl ester 

Acetone 
aldol reaction 

aliphatic aldehydes, 2, 143 
aromatic aldehydes, 2,143 

dimerization, 2, 134 
hydrogenation 

catalytic, 8,141 
lithium bromide complex 

crystal structure, 1,299 
phenylhydrazone 

catalytic hydrogenation, 8, 143 
photolysis 

with 1-methylthio-1-propyne, 5, 163 
reduction 

dissolving metals, 8, 114,526 
self-condensation, 2, 141 
sodium cation complexes 

theoretical studies, 1,287 
Acetone, acetyl- 

Acetone, 1 -(N-acetyl-2-piperidyl)- 
enantioselective hydrogenation, 8, 15 1 

phenylhydrazone 
catalytic hydrogenation, 8, 143 

unsaturated P-diketones, synthesis, 2, 189 

Acetone, benzoyl- 
aldol reactions 

Acetone, benzyl- 

reduction 
borohydrides, 8,537 

Acetone, benzylidene- 
hydrogenation, 8,55 1 

kinetics, 8,535 
iron complexes, 4,688 
reduction 

transfer hydrogenation, 8,552,554 
Acetone, dibenzylidene- 

Nazarov cyclization, 5,752 
thermal cyclization, 5,754 

[4 + 31 cycloaddition reactions, 5,603 

arsenate monoester 

Acetone, dimethoxy- 
dimerization, 2, 140 

Acetone, 1,3-diphenyl- 
tos ylh ydrazone 

Acetone, geranyl- 

Acetone, a,a’-dibromo- 

Acetone, dihydroxy- 

aldolase substrate, 2,461 

organolithium indicator, 6,784 

allylic oxidation, 7,94 
cyclization, 3,349 
synthesis 
via Carroll rearrangement, 5,835 
via Claisen rearrangement, 5,828 

Acetone, hexachloro- 
hydride transfer 

Acetone, hexafluoro- 
with 1,4-dihydropyridines, 8,93 

carbonylchlorobis(tripheny1phosphine)iridium 
complex 
crystal structure, 1,310 

ene reaction, 2,538 
Knoevenagel reaction, 2,366 

Wittig reaction, l ,  757 

enolate 

Acetone, hydroxy- 

Acetone, phenyl- 

reaction with propionaldehyde, 2,235 
Acetone, tetrabromo- 

[4 + 31 cycloaddition reactions, 5,603 
Acetone, 1 , 1 , 1 -trifluoroacetyl- 

Knoevenagel reaction, 2,357 
Acetone, triphenylphosphoanyldi- 

chlorohimethyltin complex 
crystal structure, 1,305 

catalyst 
Acetone cyanohydrin 

benzoin condensation, 1,543 
Acetone cyanohydrin nitrate 

Acetonides 

Acetonitrile 

nitration with, 6, 110 

diol protection, 6,660 

decyanation, 8,252 
Ritter reaction 

Acetonitrile, 2-alkoxy- 
to N-t-butyl acetamide, 6,261 

via sulfoxides, 6,239 
synthesis 

Acetonitrile, alkoxydialkylamino- 
amide acetal synthesis, 6,574 

Acetonitrile, a-allyloxyu-substituted 
synthesis, 1,551 

Acetonitrile, aryl- 

404 



405 Cumulative Subject Index Acetophenone 

Knoevenagel reaction, 2,362 
synthesis 

via hydroxybenzyl alcohols, 6, 235 

with arylzinc reagents, 3,260,466 

phase transfer, 6,402 

Acetonitrile, bromo- 
coupling reactions 

Acetonitrile, dialkylaminophenyl- 
oxidative decyanation 

Acetonitrile, dichloro- 
alkylation, 3,794 

Acetonitrile, diethoxyphosphoryl- 
oxide 

reaction with alkenes, 3,201 
Acetonitrile, 1,3-dioxolan-2-y1- 

synthesis 
via Wacker oxidation, 7,451 

Acetonitrile, diphenyl- 
aromatic nucleophilic substitution, 4,429 

Acetonitrile, ethylthio- 
synthesis, 6, 23 1 

Acetonitrile, 3-indolyl- 
synthesis 

Mannich reaction, 2,967 
Acetonitrile, methoxy- 

NMR, 1,292 
boron trifluoride complex 

Acetonitrile, phenyl- 
aromatic nucleophilic substitution, 4,429 
hydrogenation, 8,252 
lithium enolate 

reduction, 8,253 
synthesis 

crystal structure, 1,32 

via SRN 1 reaction, 4,468 
Acetonitrile, phenylselenyl- 

conjugate addition reactions, 4, 11 1 
Acetonitrile, phenylsulfinyl- 

Knoevenagel reaction 
activated methylenes, 2,363 

Acetonitrile, phenylsulfonyl- 

Acetonitrile, a-silyl- 

Acetonitrile, trichloro- 

conjugate addition reactions, 4, 112 

Peterson alkenation, 1,790 

0-alkyl trichloroacetimidate synthesis, 6,50 
Knoevenagel reaction, 2,368 

reactions with amines, 6,546 

synthesis, 6,556 

conjugate addition reactions, 4, 11 1 
Knoevenagel reaction, 2,369 

Vilsmeier-Haack reaction, 2,789 

aldol reaction 
benzaldehyde, 2, 150 

nucleophilic addition reactions 
stereoselectivity, 1,69 

oxidative rearrangement 
solid support, 7,845 

oxime 
Beckmann rearrangement, 7,696 

reaction with allylic organometallic compounds, 1, 
156 

Acetonitrile, trihalo- 

Acetonitrile, trimethoxy- 

Acetonitrile, trimethylsilyl- 

Acetonitriles 

Acetophenone 

reduction 

synthesis 
chloroborane, 7,603 

Friedel-Crafts reaction, 2,740 
Acetophenone, O-alkyl-2-enoxycarbonyl~-dia~o- 

reaction with rhodium acetate 
carbonyl ylide intermediate, 4, 1091 

Acetophenone, benzylidene- 
hydrogenation 

oxide 
catalytic, 8, 142 

benzylic acid rearrangement, 3,830 
Acetophenone, bromo- 

reactions with 2-bromocyclohexanone, 1,202 
Acetophenone, p-bromo- 

hydrogenation, 8,907 
Acetophenone, 1 -chloro- 

reductions 
dialkylzinc, 1,319 

Acetophenone, 4-chlorotri fluoromethy l- 
reduction 

hydride transfer, 8,94 
Acetophenone, diazo- 

rearrangements, 3,887 
Acetophenone, o,w-dichloro- 

synthesis 
Houben-Hoesch synthesis, 2,747 

Acetophenone, 2’,6’-dihydroxy- 
synthesis, 7, 338 

Acetophenone, 3,5-dihydroxy- 
Mannich reaction, 2,956 

Acetophenone, 2,4-diisopropyl- 
Friedel-Crafts reaction, 2,738 

Acetophenone, o-(dimethylaminomethy1)- 
lithium enolate 

crystal structure, 1,28 
Acetophenone, enolate 

Acetophenone, p-ethyl- 
reaction with a-allylpalladium complexes, 4,591 

ethylation 
Friedel-Crafts reaction, 3,301 

Acetophenone, p-fluoro- 
reduction, 8,903 

Acetophenone, 2-hydroxy- 
Vilsmeier-Haack reaction, 2,790 

Acetophenone, 4-hydroxy- 
Mannich reaction, 2,956 

Acetophenone, 2-hydroxy-2-phenyl- 
reduction, 8,924 

Acetophenone, methoxy- 
tin(1V) chloride complexes 

crystal structure, 1,306 

Beckmann rearrangement, 7,692 

Acetophenone, p-methoxy- 
oxime 

Acetophenone, 4-methyl- 
synthesis 

Friedel-Crafts reaction, 2,738 
Acetophenone, nitro- 

hydrogenation 
catalytic, 8, 141 

Acetophenone, 2-phenyl- 

Acetophenone, 2,3,5,6-tetramethyl- 
Acetophenone 

Friedel-Crafts reaction, 2,745 
Acetophenone, trifluoro- 

reduction, 8,924 



Acetophenone Cumulative Subject Index 406 
electrochemical reduction, 8,987 
reaction with 1 ,4-dihydropyridine, 8,93 

rearrangement, 2,745 

reduction, 6,500 

alkynes from, 8,950 
Birch reduction 

electropinacolization 

electroreduction, 8, 13 1 
hydrogenation 

asymmetric,8,152 
catalytic, 8, 141 
platinum oxide catalyst, 8,319 

asymmetric, 8,174 

reduction, 8, 176 

hydrogenation, 8, 149 

chirally modified lithium aluminum hydride, 8, 168 
dissolving metals, 8, 115 
ionic hydrogenation, 8 ,3  19 
lithium aluminum hydride, 8,166 
lithium amalgam, 8,115 
modified lithium aluminum hydride, 8,164 

stereospecific pinacolization 
electroreduction, 8,133 

palladium(II) catalysis, 4,565 

electrochemical 

Acetophenone, 2,4,6-trimethyl- 

Acetophenone imine, trichloro- 

Acetophenones 

dissolving metals, 8,508 

induction of chirality, 8,134 

hydrosily lation 

0-methy loxime 

oxime 

reduction 

1,4-Acetoxychlorination 

Acetoxylation 

aromatic compounds, 7,799 
a- Acetox ylation 

electrochemical 
amides, 7,804 
carbamates, 7,804 
ketones, 7,798 

Acetox y mercuration 

t runs- Acetox ypalladation 
dienes, 4,565 

Acetoxythallation 
vin ylallenes 

Pummerer rearrangement, 7,196 

vi n y 1 all en e s 
cyclopentenone synthesis, 5,774 

cyclopentenone synthesis, 5,774 
1,4-Acetoxytrifluoroacetoxylation 

palladium(II) catalysis, 4,565 
1,3-~yclohexadiene 

Acetylation 
base-cataly zed 

ester synthesis, 6, 327 
Acetyl chloride, l-phenanthryl- 

Friedel-Crafts reaction, 2,757 
Acetyl-coA 

structure, 6,436 
Acetylene (see also Alkynes) 

hydrosilylation, 8,769 
monometallation, 3,271 
trimerization, 5,1145 

Acetylene, alkoxy- 

reaction with ketenes 
cyclobutenone synthesis, 5,689 

Acetylene, akylthio- 
reaction with ketenes 

cyclobutenone synthesis, 5,689 

acylation 
Friedel-Crafts reaction, 2,725 

cycloaddition reactions, 5, 1149 
a-quinodimethane precursor 

Diels-Alder reactions, 5,389 
Acetylene, bis(trimethylstanny1)- 

cycloaddition reactions, 5, 1149 
Acetylene, t-butyl- 

trimerization 

Acetylene, bis(trimethylsily1)- 

palladium catalysis, 5, 1148 

palladium-catalyzed, 8,43 1 

Acetylene, di-t-butyl- 
hydrogenation 

Acetylene, di-t-butyl- 
synthesis 

Ramberg-Biicklund rearrangement, 3,883 
Acetylene, dichloro- 

Michael addition, 4,42 
Acetylene, dicyano- 

ene reactions, 5 ,6  
Acetylene, dilithio- 

synthesis, 3,271 
Acetylene, diphenyl- 

acetoxymercuration, 8,858 
carbolithiation, 4,872 
hydrogenation, 8,440 
hydrogenation to trans-stilbene 

homogeneous catalysis, 8,458,459 
hydrozirconation, 8,688 
photolysis 

with methylpcyanobenzoate, 5,163 
reaction with t-butyllithium, 4,872 
reaction with carbene complexes, 5,1089 
reaction with tetrahydropyridine carbene comp 

reduction, 8,485 

synthesis 

5,1105 

transfer hydrogenation, 8,552 

Ramberg-Biicklund rearrangement, 3,883 
Acetylene, divinyl- 

Acetylene, ethoxy- 
dimerization, 5,63 

carboboration, 4,886 
carbocupration, 4,900 
hydrozirconation, 3,498 
reaction with alcohols, 6,559 
reaction with dialkylallylboranes, 5,34 
reaction with diphenylketene, 5,732 

Acetylene, hexamethyldistannyl- 
carboboration, 4,886 

Acetylene, lithio- 
synthesis, 3,271 

Acetylene, phenyl- 
carbocupration, 4,897 
carbozincation, 4,883 
coc ycloaddition 

3-hexyne. 5, 1146 
hydroalumination, 8,735 
hydrochlorination, 4,277 
hydrogenation to ethylbenzene 

ilexes, 



407 Cumulative Subject Index Acid halides 
homogeneous catalysis, 8,456 

homogeneous catalysis, 8,457 
hydrogenation to styrene 

hydrosilylation, 8,770 
reduction, 8,485 

Acetylene, silyl- 
hydrosilylation, 8,771 

Acetylene, sodio- 
synthesis, 3,27 1 

Acetylene, tolylsulfonyl- 
Diels-Alder reactions, 5,324 

Acetylene, trimethylsilyl- 
carboboration, 4,886 
in terminal alkyne synthesis, 3,531 

Acetylene, trimethylsilylethoxy- 
acid anhydride synthesis, 6,315 

Acetylene, trimethylsilylmethoxy- 
cycloaddition reactions, 5, 1149 

Acetylene, vinyl- 
hydrochlorination, 4,278 
hydrofluorination, 4,271 

Acety lenedicarbony 1 chloride 
synthesis 
via retro Diels-Alder reaction, 5,552 

Acetylenedicarboxylic acid 

ene reactions, 5,6 
reaction with enamines, cyclobutene ring 

dialkyl esters 

expansion, 5,687 
dimethyl ester 

Diels-Alder reactions, 5,347 
hydrogenation to dimethyl fumarate, 8,458 
hydrogenation to dimethyl maleate, 8,458,459 

Acetylenes - see Alkynes 
1 -Acetylethyl group 

N-Acetyl group 

Acetylides 

phosphoric acid protecting group, 6,625 

amine-protecting group, 6,642 

organometallic 
coupling reactions, 1-haloalkynes, 3,553 
oxidative coupling reactions, 3,554 

Sml reactions, 4,472 
Acetyl iodide, trifluoro- 

deoxygenation 
epoxides, 8,890 

Acetylium tetrafluoroborate 
formation 

cloning, 2,464 

Friedel-Crafts reaction, 2,734 
N-Acetylneuraminic acid aldolase 

organic synthesis 
use in, 2,463 

substrate specificity, 2,463 
Acetyl nitrate 

nitration with, 6,105,106 
Acetyl nitrate, trifluoro- 

nitration with, 6,106 
synthesis, 6, 109 

Acetylthiosulfenyl chloride 
reactions with alkenes, 7,516 

Acid anhydrides 
acid halide synthesis, 6,307 
acyloin coupling reaction, 3,617 
amide synthesis, 6,383 
a-amino-N-carbox y lic 

peptide synthesis, 6,383 
a-amino-N-thiocarboxylic 

peptide synthesis, 6,383 
Curtius reaction, 6,8 10 
synthesis, 6,301-318 
via carboxylic acids, 6,309 
via carboxylic acid salts, 6,314 

Acid bromides 
alkenic 

reduction 

synthesis 

Acid chlorides 
acylation 

divinyl ketones from, 5,777 

metal hydrides, 8,264 

via acid chlorides, 6,306 

alkylrhodium(1) complexes, 1,450 
lithium dialkylcuprates, 1,428 
organostannanes, 1,446 
palladium complex catalysis, 1,436 
synthesis of ketones, 1,414 

acyloin coupling reaction, 3,617 
acyl transfer 

adducts 

alkenic 

aromatic 

coupling reactions 

Curtius reaction, 6,807 
reaction with organoaluminum reagents 

ketone synthesis, 1,95 
reduction, 8,286 
Reformatsky reaction, 2,296 
synthesis 

Tebbe reaction, 1,743 
a$-unsaturated 

vinyl substitutions 

ester synthesis, 6,327 

dimethylformamide, 6,493 

divinyl ketones from, 5,777 

thioamide adducts, 6,493 

with sp3 organometallics, 3,463 

via carboxylic acids, 6,302 

reaction with diazomethane, 3,889 

palladium complexes, 4,835 
Acid cyanides 

a-acylation, 4,261 
Claisen condensation, 2,801 
decarbonylation 

palladium-catalyzed, 3,1041 
Acid fluorides 

amide synthesis, 6,383 
reduction 

synthesis, 6, 306 
metal hydrides, 8,264 

via acid chlorides, 6,306 
Acid halides 

acid anhydride synthesis, 6,314 
acid halide synthesis, 6,306 
acylation 

aliphatic 

amide synthesis, 6,383 
decarbonylation, 3, 1040 
Friedel-Crafts reaction 

thiols, 6,440 

divinyl ketones from, 5,775 

bimolecular aromatic, 2,740 



Acidic chalcogenides Cumulative Subject Index 408 

halogenation, 7, 122 
halogen transfer agents 

acid halide synthesis, 6,304 
a-ketonitrile synthesis, 6,317 
methylenation 

nitrile synthesis, 6,233 
hmmerer rearrangement, 7,203 
reactions with organocopper reagents, 3,226 
reduction, 8,239 

stability 

synthesis, 6,301-318 

Tebbe reagent, 5,1124 

hydrides, 8,262 

presence of Lewis acids, 2,709 

via acid anhydrides, 6,307 
via acid halides, 6,306 
via acyl amides, 6,308 
via aldehydes, 6,308 
via carboxylic acid esters, 6, 307 
via carboxylic acids, 6,302 

tandem vicinal dialkylations, 4,261 
a$-unsaturated 

vinylic acylations 

Acidic chalcogenides 

acylations by, 2,710 

palladium complexes, 4,856 

catalysts 

Acidic oxides 
catalysts 

Acidic sulfides 
catalysts 

Acid iodides 
synthesis 

Friedel-Crafts reaction, 3,296 

Friedel-Crafts reaction, 3,296 

Friedel-Crafts reaction, 3,296 

via acid chlorides, 6, 306 
Acids 

a-halogenation, 7, 122 
Aclacinom ycin 

synthesis 
Friedel-Crafts reaction, 2,762 

Aconitium alkaloids 
synthesis, 8,945 

P- Acoradiene 
precursor 

synthesis 
synthesis via intramolecular ene reaction, 5,ll 

via photocycloaddition, 5, 139 
Acoragermacrone 

synthesis 
via cyclization, 1,553 
via isoacoragermacrone, 7,619 

P-Acorenol 
precursor 

synthesis via intramolecular ene reaction, 5, 11 
Acorenone 

precursor 

synthesis 
synthesis via intramolecular ene reaction, 5, 11 

via arene-metal complexes, 4,543 
via cyclopropane ring opening, 4, 1043 
via photochemical cycloaddition, 5, 129 

Acorenone B 
precursor 

synthesis via intramolecular ene reaction, 5, 11 

synthesis 

Acosamine 

Acridine 

via arene-metal complexes, 4,543 

amino sugars, 2,323 

electroreduction, 8,594 
hydrogenation 

palladium catalysts, 8,598 
regioselective reduction, 8,600 

Acridine, dihydro- 
hydride transfer 

with 2,3,5,6-tetracyanobenzoquinone, 8,93 
Acridine, 1,8-dioxodecahydro- 

fluorimetric analysis 
aldehydes, 2,354 

Acridine, perhydro- 
synthesis, 8,598 

Acridinium ions 
hydride acceptors 

reduction 

reduction with formic acid, 8,84 
Acridinium salts, 10-methyl- 

dihydropyridine, 8,589 

Diels-Alder reactions, 5,499 

synthesis 
Friedel-Crafts reaction, 2,759 

photochemical ring opening, 5,712 
synthesis, 7,333 

Acridizinium cations 

Acridonecarboxylic acids 

Acridones 

via arynes, 4,491 

conjugate additions 

cyclic acetal 

[2 + 21 cycloaddition reactions, 5,72 

dimer 

ene reactions 

Acrolein 

organocuprates, 4, 183 

hydroformylation, 4,923 

hydroxyethylene, 5,73 

nucleophilic addition reactions, 1,52 

intermolecular, 5,3 
Lewis acid catalysis, $5 

Lewis acid complexes 
conformation, 1,288 

lithium cation complexes 
structure, 1,289 

Vilsmeier-Haack reaction, 2,785 

Vilsmeier-Haack reaction, 2,784 

Acrolein, P-chloro- 
synthesis 

Acrolein, P-dimethylamino- 
synthesis 

synthesis 

synthesis 

synthesis 

Acrolein, P-ethoxy- 

Acrolein, a-fluoro- 
Vilsmeier-Haack reaction, 2,784 

via cyclopropane ring opening, 4, 1020 
Acrolein, a-halo- 

via dihalocarbene, 4,1005 
Acrolein, a-lithio- 

synthesis, 3,253 
Acrolein, 2-siloxy- 



409 Cumulative Subject Index Actinide complexes 

generation of oxyallyl cations 
[4 + 31 cycloaddition reactions, 5,597 

Acrolein, 2-(trimethylsi1oxy)- 

Acrolein acetals 

Acrylaldehyde, trimethyl- 

[4 + 31 cycloaddition reactions, 5,606 

Diels-Alder reactions, 5,341 

synthesis 
via hydroformylation, 4,924 

Acrylamide, u-acyloxy- 
synthesis, 2, 1087 

Acrylamide, u-cyano- 
synthesis 

Knoevenagel reaction, 2,361 
Acrylamide, cyclohexenyl- 

ene reactions 
intramolecular, 5,15 

Acrylamide, hydrophenyl- 
magnesium salt 

addition reactions 

anionic polymerization, 4,246 
Diels-Alder reactions, 5,355 
ene reactions 

Lewis acid catalysis, 5 ,4  
optically active 

cycloaddition reactions with nitrile oxides, 5,263 
a-substituted 

ene reactions, 5 ,4  
synthesis 

rearrangement of epoxides, 3,760 
via retro Diels-Alder reaction, 5,553 

heterocyclic compounds, 4,837 

intramolecular ene reactions, 5, 15 
Acrylates 

benzeneselenenyl chloride, 7,520 

vinyl substitutions 

Acrylates, u-halo- 
ene reactions, 5 , 5  

Acrylates, p-lithio- 
synthesis, 3, 253 

Acrylates, 3-polyhydroxyalkyl- 
synthesis 

Acrylates, a-vinyl- 
Knoevenagel reaction, 2,385 

synthesis 
copper catalysts, 3,217 

asymmetric hydrogenation 
Acrylic acid, u-acylamino- 

homogeneous catalysis, 8,460 
Acrylic acid, 3-aroyl- 

synthesis, 2, 744 
Acrylic acid, 2-(diethy1phosphono)- 

ethyl ester 
addition reaction with enolates, 4, 103 

Acrylic acid, u-formylamino- 
reaction of isocyanoacetate 

Acrylic acid, u-(methy1thio)- 
non-Knoevenagel product, 2,361 

methyl ester 

ethyl ester 

methyl ester 

addition reaction with enolates, 4, 109 
Acrylic acid, p-nitro- 

Diels-Alder reactions, 5,320 

Diels-Alder reactions, 5, 320 
Acrylic acid, perfluoro- 

oxidative rearrangement, 7,816 

Pummerer rearrangement, 2,363 

synthesis 

Acrylic acids 

Acrylic acid, or-phenylsulfinyl- 

Acrylic acid, ~-(2,6,6-trimethylcyclohexyl)- 

via oxidative cleavage, 7,587 

acid chloride synthesis, 6,304 
asymmetric hydrogenation 

homogeneous catalysis, 8,461 
borane complexes 

structure, 1,289 
configuration 

Knoevenagel reaction product, 2,345 
Diels-Alder reactions 

chiral catalysis, 5, 377 
Lewis acid complexes 

conformation, 1,288 
tandem vicinal difunctionalization, 4,247 
trisubstituted 

asymmetric hydrogenation, 8,461 
Acrylic esters 

asymmetric hydrogenation 
homogeneous catalysis, 8,461 

Acrylonitrile 
dimerization, 5,63 

stereochemistry, 5,67 
ene reactions 

intermolecular, 5 ,3  
hydroformylation, 4,926 
oxidation 

reactions with Yamamoto’s reagent, 1, 124 
Ritter reaction, 6,265 

mechanism, 6,263 
synthesis 

via aluminum compounds, 6,241 

Wacker process, 7,45 1,452 

Acrylonitrile, 2-acetoxy- 
cycloaddition reactions, 5,267 
preparation 

Darzens glycidic ester condensation, 2,419 
Acrylonitrile, u-chloro- 

Diels-Alder reactions 

Acrylonitrile, p-chloro- 
Lewis acid promoted, 5,339 

synthesis 
Vilsmeier-Haack reaction, 2,785 

Acrylonitrile, 2-(N-methylanilino)- 
addition reactions 

with enolates, 4, 100 
with organolithium compounds, 4,79 

Acrylonitrile, phenylseleno- 
radical cyclization, 4,733 

Acryloyl chloride 
ene reactions 

thermal, 5 ,3  
synthesis 

via acrylic acid, 6,302 
Acryloyl chloride, p,P-dimethyl- 

Nazarov cyclization, 5,778 
Acryloylmethyl lactate 

titanium tetrachloride complex 
crystal structure, 1,303 

Actinic activation 

Actinide complexes 
electron-transfer equilibria, 7,850 



Actinidine Cumulative Subject Index 410 

hydrogenation 
alkenes, 8,447 

hydrometallation, 8,696 

synthesis, 3,599 
Actinidine 

via Diels-Alder reaction, 5,492 
Actinobolin 

synthesis, 1,404 
ene reaction, 2,542 
via cyclofunctionalization of cycloalkenes, 4,373 

Active hydrogen compounds 
aromatic nucleophilic substitution, 4,429-433 

Active metals 
reduction 

acetals, 8,212 
Active methylene compounds 

diazo transfer, 6, 125 
Acuminatolide 

synthesis 
Knoevenagel reaction, 2,373 
via Diels-Alder reaction, 5,468 

Acyclase 
substrate specificity 

synthetic applicability, 2,456 
Acyclic stereoselective synthesis 

allyl metal reagents, 2,2 
crotyl metal reagents, 2,2 

acid halide synthesis, 6,308 

cyclizations, 4,794 

addition reactions, 4, 113-1 15 
equivalents, 1,542 

conjugate additions, 4, 162 
selenium containing, alkylation, 3, 134, 136 
sulfur containing, alkylation, 3, 134 
synthetic utility, 2,55 

lithium 
generation, 1,273 

masked equivalents 
benzoin condensation, 1,544 

samarium 
generation, 1,273 

Acylating agents 
Reformatsky reaction, 2,296 

Acylation 

Acyl amides 

Acylamino radicals 

Acyl anions 

acid catalyzed, 2,797 
N-acylimidazoles, 6,333 
amines, 6,382 
arenes, 6,445 
boron-stabilized carbanions, 1,497 
carbanions, 6,445 
Claisen condensation and, 2,817 
enzymatic, 6,340 
esters, 2,795-863 
Friedel-Crafts reaction 

bimolecular aromatic, 2,739 
hydrogen sulfide 

imidates and orthoesters, 6,450 
imidothioates, 6,455 

intermolecular 
alkenes, 2,709 

ketenes, 6,332 
ketones, 2,795-863 
mixed anhydrides 

ester synthesis, 6, 328 
nitriles, 2,795-863 
organocopper reagents, 1,426 
organometallic compounds, 1,399 
palladium catalysis 

thiols 
mechanism, 1,438 

acyl halides, 6,440 
anhydrides, ketenes and esters, 6,443 
carboxylic acids, 6,437 

0- Acylation 
anomeric 

glycoside synthesis, 6,49 

decarboxylative fluorination, 7,723 

carboxyl radicals from, 7,718 
Hunsdiecker reaction, 7,723 
synthesis, 7, 718 

Acyl hypoiodites 
synthesis, 7,723 

N-Acyliminium ions 
acyclic, 2, 1070 

glycoside synthesis, 6,59 

Acyl hypofluorites 

Acyl hypohalites 

intermolecular reactions, 2,1070 
intramolecular reactions, 2, 1071 

addition reactions, 2,1047-1079 
electrophilicity, 2, 1056 
generation, 2, 1084 
reactions 

as carbocations, 2, 1053 
as Diels-Alder dienes, 2, 1054, 1055 
reviews, 2, 1048 

N-Acyliminium salts 
stability, 2, 1053 

Acylimonium ions 
initiators 

polyene cyclization, 3,342 
Acyl isocyanates 

Acy lmetallation 

Acyl nitrates 

2-azetidinones from, 5,104 

alkynes, 4,905 

decomposition 
nitroalkanes, 7,729 

Acylnitroso compounds 

Acyloin rearrangement 

Acy loins 

reactions with alkenes, 6,115 

2-hydroxy ketones, 3,791 

coupling reactions, 3,613431 
heterocyclic systems, 3,629 

cyclic 
synthesis, 3,620 

hydrogenation 
catalytic, 8,142 

synthesis 
epoxide ring opening, 3.753 

unsaturated 
ene reactions, 5,23 

unsymmetrical 
synthesis, 1,551 

Acyloxallyl cations 
initiators 

polyene cyclization, 3,343 
a- Ac yloxycarboxarnides 



41 1 Cumulative Subject Index Ad oc i a n e 

synthesis, 2, 1084 
Acyloxy mercuration 

demercuration 

Acyloxy radicals 

Acyl phosphates 

Acyl radicals 

alkenes, 4,314-316 

cyclization, 4, 812 

phosphorylation, 6,607 
synthesis, 6, 331 

addition to alkenes, 4,740 
cyclizations, 4, 796,798 
samarium 

generation, 1,273 
Acyl tosylates 

synthesis, 6, 329 
Acyl transfer 

anhydrides 

intramolecular 

to alchols 

ester synthesis, 6, 327 

ketones, 2,845 

ester synthesis, 6, 324 
Acyl transfer agents 

selenol esters, 6,46 1,468 
P-Acylvinyl carbocations 

Diels-Alder reactions, 5,502 
Acyl xanthates 

photolysis 
radical addition reactions, 4,749 

Adaline 
synthesis 

Adamantane 
alkylation 

anodic oxidation, 7,794 
arylation 

Friedel-Crafts reaction, 3,322 
functionalization 

alkylthio, 7, 14 
oxidation 

silver trifluoroacetate, 7, 13 
solid support, 7,842 
the ‘Gif’ system, 7, 13 

Mannich reaction, 2, 1014 

Friedel-Crafts reaction, 3,334 

oxidative rearrangement, 7,823 
reactions with carbonium ions, 7 ,9  
rearrangements, 3, 854 
synthesis 

Friedel-Crafts reaction, 3,334 
Adamantane, adamantylidene- 

reaction with bromine, 4, 330 
kinetics, 4,344 

Adamantane, amino- 

synthesis, 7,505 

via 1-bromoadamantane, 6,270 

quaternary 

Adamantane, 1 -amino- 
synthesis 

Adamantane, l-bromo- 
reaction with naphthalene 

Ritter reaction, 6,269 

methylation, 3, 134 

Friedel-Crafts reaction, 3,302 

2,4,6,8-Adamantane, 1,3-dilithio-5,7-dimethyl- 

Adamantane, l-hydroxymethyl- 

Ritter reaction 
effect of conditions, 6,264 

Adamantane-1-carboxylic acid 
ethyl ester 

synthesis, 7, 727 

synthesis 

acyloin coupling reaction, 3,619 

Adamantane-l,3-diol, 2-nitro- 

Henry reaction, 2,329 
Adamantanethione S-methylide 

cycloadditions, 4, 1074 

synthesis 
1 -Adamantand 

via solid support oxidation, 7,842 

solid support, 7,842 

via intramolecular Barbier reaction, 1,262 

2-Adamantanol 
oxidation 

Adamantanol, 3-proto- 
synthesis 

2-Adamantanone 
synthesis 

via solid support oxidation, 7,842 
Adamantanones 

Peterson alkenation 

reduction 
enol ether preparation, 2,597 

ionic hydrogenation, 8.3 19 
stereoselectivity, 8 , 5  
titanocene dichloride, 8,323 

Adamantene 

Adams’ catalyst 
dimerization, 5 6 5  

hydrogenation, 8,418 
hy drogenoly sis 

epoxides, 8,882 
Addi tion-fragmentation 

intramolecular 

Addition reactions 
expansion, 1,892 

C-halogen bond formation, 7,527-539 
C-N bond formation, 7,469-508 
C - 0  bond formation 

glycols, 7 , 4 3 7 4 7  
epoxidation, 7,357-385, 389436 

Wacker oxidation, 7,449466 
C-S bond formation, 7,5 15-524 
C - S e  bond formation, 7,5 15-524 
electrochemical, 4, 129 
radicals, 4,727-73 1 

Adenosine, 8-bromo- 
coupling reactions 

with Grignard reagents, 3,462 
Adenosine, 6-N-(3,3-dimethylallyl)- 

allylic oxidation, 7,88 
Adenosine 59-phosphate, 0-(N-acetylthioleucy1)- 

synthesis, 6,450 
Adipic acid 

synthesis 

Adiponitrile 
synthesis, 7,8 

Adipoyl chloride 
Friedel-Crafts reaction, 2,741 

Adociane, diisocyano- 
synthesis 

via oxidative cleavage of cyclohexene, 7,587 



Adociane Cumulative Subject Index 412 

via organostannane acylation, 1,446 
Adociane, 7,20-&isocyano- 

synthesis 
via conjugate addition, 4,218 

Adrene 
synthesis 

via Michael addition, 4,29 
&Adrenergic blocking agents 

Adrenosterone 

Adriamycin 

Aerothionin 

synthesis, 7,397 

synthesis, 3,24 

synthesis, 7,341 

biosynthesis, 3,689 
synthesis, 7,337 

synthesis 

Aflatoxin B1 
epoxidation, 7,374 

Aflavinine, 3-demethyl- 
synthesis 

A-factor 

via conjugate addition, 4,215 

Mannich reaction, 2, 91 1 
Africane 

African01 
biosynthesis, 3,404 

biosynthesis, 3,404 
synthesis 

via methyllithium addition to unsaturated acid, 1, 
413 

a-Agarofwan, 19-keto- 
reduction 

Ajmalicine 
dissolving metals, 8, 118 

microbial hydroxylation, 7,65 
synthesis, 6, 740 

Knoevenagel reaction, 2,372 
Aklavinone 

synthesis 
via cyclofunctionalization of cycloalkenes, 4,373 
via Diels-Alder reactions, 5,327,342,393 

Alamaridine 
synthesis 

Alamethicine 

Alane, alkenyloxy- 

Alane, alkenyloxydialkyl- 

aldol reactions, 2,271 
Alane, alkenyloxydiethyl- 

imines, 2,271 
Alane, alkoxy- 

synthesis, 8,214 
Alane, chloro- 

reduction 

Mannich reaction, 2,913 

synthesis, 2, 1096 

preparation, 2,268 

homochiral 

aldol reactions 

acetals, 8,214 
Alane, chlorodiethyl- 

aldol reactions, 2,272 
Alane, crotyldiethyl- 

reaction with aldehydes, 2,3 1 
Alane, dialkylchloro- 

aldol reactions 

zinc coreagent, 2,269 
Alane, dibromo- 

selective ketone reduction, 8, 18 
Alane, dichloro- 

reduction 
acetals, 8,214 

Alane, diethyl(phenylethyny1)- 
reaction with epoxides 

regioselectivity, 6,7 
Alane, diethyl[ (trimethylsily1)ethynyll- 

reaction with epoxides 
regioselectivity, 6,7 

reaction with epoxides 
regioselectivity, 6,7 

Alane, diisobutylphenuxy- 
aldol reaction, 2,27 1 

Alane, dimethyl-4,4-dimethylpent-2-en-2-oxy- 
aldol reactions, 2,268 

Alane, methylalkenyl- 
synthesis, 3,529 

Alane, a-silyl- 
allylation, 3,259 

Alane, p-stannyl- 
allylation, 3,259 

Alane, triisobutyl- 
reaction with epoxides 

regioselectivity, 6,7 

reaction with epoxides 
regioselectivity, 6,7 

Alane, diisobutyl- 

Alane, trimethyl- 

Alanes 
chirally modified 

reduction 
asymmetric reduction, 8, 169 

acetals, 8,213 
amides, 8,25 1 
carboxylic acids, 8,238,260 
dimesityl ketone, 8,3 
esters, 8,244 
nitriles, 8,253 
pyridines, 8,580 

semipinacol rearrangement, 3,730 
synthesis, 8,214 

alkylation, 3,259 
conjugate additions 

a$-enones, 4,141 
reactions 

nickel catalysis, 3,230 
Alanes, allyl- 

carboalumination, 4,891 
Alanes, benzyl- 

carboalumination, 4,891 
Alangimaridine 

synthesis 

Alaninal, phenyl- 

Alaninamide, phenyl- 
reduction, 8,249 

Alanine 
asymmetric synthesis, 8,146 
bislactim ether 

Alanes, alkenyl- 

Mannich reaction, 2,913 

nucleophilic addition reactions 
stereoselectivity, 1’56 

lithium salt, crystal structure, 1.34 



413 Cumulative Subject Index Alcohols 
synthesis, 3.53 

Knoevenagel reaction, 2,343,358 

via reductive amination, 8, 144 

catalyst 

synthesis 

Alanine, N-benzyloxy- 
synthesis, 6, 113 

Alanine, N-carbamoyl- 
Hofmann rearrangement, 6,802 

Alaninol, S-phenyl- 
methyl ether 

lithiated imine, 3,37 
Albene 

synthesis, 8,932 
via [3 + 23 cycloaddition reactions, 5,308 

Alcohol dehydrogenase 
hydride transfer, 8,82 

Alcohols 
acyl transfer to 

ester synthesis, 6, 324 
addition to activated alkynes, 4,48 
aliphatic saturated 

anodic oxidation, 7,802 
alkanenitrile synthesis, 6,234 
alkynic 

Ritter reaction, 6,268 
.rr-allylpalladium complexes from, 4,588 
anti-Markovnikov, 7,643 
arene alkylation 

Friedelxrafts reaction, 3,309 
axial 

synthesis, 1, 116 
azide synthesis, 6,252 
Birch reduction 

proton source, 8,492 

synthesis, 3,797 

via aldehydes, 1,70 

$-chual 

chiral synthesis 

deoxygenation, 8,812,818 
deuterated 

synthesis, via enzyme reduction, 8,203 
dimerization 

mercury-photosensitized, 7,5 
dissolving metals, reductions 

chemoselectivity, 8, 11 3 
ester synthesis 

hydroxy group activation, 6, 333 
homoallylic tertiary 

synthesis, ene reaction, 2,538 
hydride donors, 8,88 

catalysis, 8,91 
photochemical reactions, 8,91 
transfer hydrogenation, 8,55 1 

hydrobromination, 4,282 
inversion, 6, 18,21 
oxidation, 7,299,305-325 

activated DMSO, 7,291-302 
chromium reagents, 7,251-286 
solid support, 7,841,846 

oxidation, 7,305 
synthesis, via oxidative cleavage of alkenes, 7,541 

P h W  

protecting groups, 6,646 
reactions with alkenes, 4,297-316 

palladium(II) catalysis, 4,553 

reduction 
ionic hydrogenation, 8,487 
silanes, 8, 216 
to alkanes, 8,811-832 

Ritter reaction, 6,267 
secondary 

solvents for reduction 

synthesis 

synthesis, via oxidative cleavage of alkenes, 7,541 

dissolving metals, 8, 11 1 

via carboxylic acids, 8,235-254 
via enantiomeric reduction of carbonyl 

via epoxide reduction, 8,87 1 
via hydrogen transfer, 8, 110 
via P-hydroxyalkyl selenides, 1,699,718 
via metal hydride reduction, 8, 1-22 
via organoboranes, 3,793 
via organocerium compounds, 1,231 
via oxidative cleavage of alkenes, 7,543 
via reduction of hydroperoxides, 8,396 
via substitution processes, 6, 1-28 

from cyanoboronates, 3,798 
from triorganylboranes, 3,780 
synthesis, 1,66 

anhydrides, thioketenes, thioesters and 
dithioesters, 6,449 

thioacyl halides, 6,448 

synthesis, via enzyme reduction, 8,203 

compounds, 8,185 

tertiary 

thioacylation 

tritiated 

Vilsmeier-Haack reaction, 2,790 

synthesis, 7, 632 

asymmetric epoxidation 

oxidation, 7,300 

chiral aziridines from, 7,473 
pol ymer-bound 

synthesis 

Alcohols, $-alkoxy 

Alcohols, alkynic 

kinetic resolution, 7,423 

Alcohols, amino 

selective ketone reduction, 8, 18 

Knoevenagel reaction, reduction, 2,360 
Alcohols, 1,3-amino 

synthesis 
via 1,3-dipolar cycloadditions, 4, 1078 

Alcohols, 2-an1in0 
diastereoselective synthesis, 3,596 
Lewis acid catalysts, I, 317 
rearrangements, 3,778,781 
semipinacol rearrangements, 3,777 
threo 

synthesis 
synthesis, 1, 380 

via 0-silylated cyanohydrins, 1,548 
Alcohols, y-amino- 

synthesis 
via 1,3-dipolar cycloadditions, 4, 1078 

Alcohols, 2-amin0-1,2-diaryl 

Alcohols, azido 

Alcohols, 1 ,2-azido 

rearrangement, 3,782 

cyclization, 7,473 

synthesis 
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via epoxides, 6,93 
Alcohols, ythloro 

synthesis 
ene reaction, 2,531 

Alcohols, erythro-1 ,2-diamino 
synthesis 

Henry reaction, 2,335 
Alcohols, epoxy 

reduction 
metal hydrides, 8,879 

Alcohols, 2,3-epoxy 
C(2)-amination 

reactions with organocopper compounds, 3,225 
reactions with organometallic compounds 

rearrangement 

ring opening 

regioselective, 6,89 

regioselectivity, 1,343 

to 1,2-epoxy-3-alkanols, 6,89 

stereochemistry, 6 ,5  
Alcohols, a,P-epoxy- 

alkene stereoselective synthesis, 7,369 
synthesis, 7,378,403 

diastereomeric mixtures 
Henry reaction, 2,322 

in synthesis, 2,323 
in oxidation, 2,323 
reductive denitration, 2,323 

Alcohols, threo-nitro 
synthesis 

Alcohols, 2-nitro 

Henry reaction, 2,337 

organochromium-mediated, 1,203 

Alcohols, P-(phenylthio) 
synthesis 

Alcoholysis 
acid chlorides 

mechanism, 6,328 
Aldehyde dehydrogenase 

coimmobilized 
diol oxidation, 7,316 

Aldehydes 
achiral 

reactions with chiral allyl organometallics, 2, 

reactions with type I crotyl organometallics, 2, 

reactions with type III crotyl organometallics, 2, 

3 3 4 0  

9-19 

19-24 
acid halide synthesis, 6,308 
acyclic 

synthesis via retro Diels-Alder reactions, 5,573 
tandem vicinal difunctionalization, 4,243-245 

addition reactions 
cyanides, 1,460 

1 ,Zaddition reactions 
acyl anions, 1,546 
cyanohydrin ethers, 1,551 
cyanohydrins, 1,548 
a-(dialky1amino)nitriles. 1,554 
hydrazones, 2,5 11 
phosphonate carbanions, 1,562 

boron-mediated, 2,25 1 
mixed, 2,139 
synlanti ratios, 2,266 

aldol reactions 

with ketones, 2, 142-156 

ene and Rins reactions, 2,537 
McFadyen-Stephens aldehyde synthesis, 8,297 
Perkin reaction, 2,400 
reactions with boron-stabilized carbanions, 1,499 

alkenic 
electroreduction, 8, 134 

a-alkylated 
enantioselective synthesis, 3,35 
synthesis, 3,26 

alkylation, 3,20 
a-alkylation, 4,260 
alkyl enol ether derivatives 

alkylation, 3,25 
alkylidene transfer, 4,976 
analysis 

aromatic 

aliphatic 

Knoevenagel reaction, 2,354 

ene and Rins reactions, 2,537 
hydrogen donors, 8,557 
hydrogenolysis, 8,319 

aryl 
methylenation, 1,738 

@-aryl-a,p-unsaturated 
synthesis, 2, 139 

asymmetric synthesis 
hydrofomylation, 4.93 1 

bisulfite adducts 
oxidation, 6,402 

boron trifluoride complexes 
NMR, 1,292 

chiral 
reactions with allyl organometallics, 2 ,2632 

a-chiral 
Lewis acid complexes, 1,298 

c h i d  p-alkoxy 
aldol reaction, chelation control, 2,221 

reactions with allylboron compounds, 2,42 

bicyclic a-pyran synthesis, 5, 1157 

palladium catalysts, 7,140,141 

synthesis, 8,271 

chiral a-methyl 

cycloaddition with diynes 

dehydrogenation 

deuterated 

dialkylzinc addition reactions, 1,317 
Diels-Alder reactions, 2,662; 5,433 
electron deficient 

Diels-Alder reactions, 5,431 
ene reaction, 2,534 

enantioselective addition 
alkyllithium, 1,72 
organolithium, 1,70 

halogenation, 7, 121 

addition reactions with allcenic p-systems, 4, 

arylation, 4,466 
synthesis, 2, 101 

enol silyl ethers of, 2,599 
geminal dialkylation 

titanium(IV) reagents, 1,167 
halogenation, 7,120 
homologation, 3,897 

enol acetates 

enolates 

99-105 



415 Cumulatii 

diazo compounds, 6,129 
hydride transfer, 8,86 
hydrogenation 

catalytic, 8,140 
a-hydroxylation, 7, 186 
intermolecular additions 

allylsilanes, 1,610 
intermolecular pinacol coupling reactions, 3,570 
intramolecular additions 

allylsilanes, stereochemistry, 1,615 
allyltrimethylsilane, 1,612 

aldol cyclization, 2, 158 
cyclization, regiochemistry, 2, 159 

rotational barriers, 1,290 

alkylation, 3,3 

aldol reaction, stereoselective addition, 2,222 

Tebbe reagent, 5,1123 
titanium isopropoxide, 5, 1125 

Meyers synthesis, 6,274 
nonalkenic 

nucleophilic addition reactions 

optically active 

3,1022 

keto 

Lewis acid complexes 

metal enolates 

a-methoxy 

methylenation 

electroreduction, 8, 13 1 

butyllithium, 1,70 

synthesis, hydroformylation of prochiral alkenes, 

y-oxo 

photolysis 

protection 

radical cyclizations, 4,817 
reactions with activated dienes, 2,661-706 
reactions with allenylsilanes, 1,599 
reactions with allylic organocadmium compounds, 1, 

reactions with allyl metal compounds 

reactions with arynes, 4,510 
reactions with boron enolates, 2,250 
reactions with boron stabilized carbanions, 1,498 
reactions with a-bromo ketones, 1,202 
reactions with chloromethyleniminium salts, 2,785 
reactions with diazoalkanes, 1,845 
reactions with dithioacetals, 1,564 
reactions with nitriles, 6,270 
reactions with organoaluminum reagents 

reactions with organocadmium compounds, 1,225 
reactions with organocuprates, 1,108 
reactions with organometallic compounds 

synthesis, 3, 103 

benzoin formation, 1,544 

via titanium reagents, 1, 170 

226 

synthesis of homoallylic alcohols, 6,864 

discrimination between ketones and, 1,83 

chemoselectivity, 1, 145 
Cram versus anti-Cram selectivities, 1,80 
Lewis acid promotion, 1,326 
pinacolic coupling reactions, 1,270 

reactions with type I crotylboron compounds, 2, 
10-15 

reactions with zinc ester dienolates, 2,286 
reduction 

cathodic, 8, 13 1 

?e Subject Index Aldehydes 

chiral boron reagents, 8, 101 
diimide, 8,478 
dissolving metals, 8,307-323 
electrochemical, 8,131 
samarium diiodide, 8, 115 
selective, 8, 16 

Reformatsky reaction, 2,28 1 
saturated metal enolates 

Schiff bases 

selenenylation, 7, 131 
self-reactions, 2, 136 
sulfenylation, 7, 125 
synthesis 

alkylation, 3,20 

Mannich reaction, 2,954 

alkylboronic esters, 3,797 
carbonylation, 3, 1021 
a-heterosubstituted sulfides and selenides, 3, 141 
organoboranes, 3,793 
via alkenes, 7,602 
via carboxylic acid reduction, 8,259-279,283-304 
via oxidative cleavage of alkenes, 7,541 
via selective oxidation of primary alcohols, 7,305 

tandem vicinal difunctionalization, 4,242-246 
tri-n-butyltin enolates 

alkylation, 3,20 
unconjugated unsaturated 

hydrogenation, 8,439 
a,a-unsaturated 

addition reactions with organozinc compounds, 4, 

aldol reactions, 2, 137 
alkylation, Cope. rearrangement, 5,789 
conjugate additions, 4,183,208-212 
Diels-Alder reactions, chiral catalysis, 5, 377,464 
dienolates, alkylation, 3,25 
electroreduction, 8, 134 
ene reactions, 5,5 
enzymic reduction, 8,205 
Henry reaction, regioselectivity, 2,330 
Henry reaction, stereoselectivity, 2,330 
hydrobromination, 4,282 
hydroformylation, 4,924 
hydrogenation, homogeneous catalysis, 8,453 
imine protection, 4,252 
preparation, directed aldol reaction, 2,477 
preparation from epoxy sulfoxides, 2,417 
reaction with organolithium compounds, 4,72 
synthesis via bis(methylthio)allyllithium, 6, 138 
synthesis via retro Diels-Alder reactions, 5,553, 

95 

573 
a,P,y,G-unsaturated 

synthesis, 6,903 
P,y-unsaturated 

isomerization, 6,896 
optically active, synthesis, 6,855 
stereoselective synthesis, 6,85 1 
synthesis, 3,934 

synthesis, 3, 103 
synthesis via Claisen rearrangement, 5,830 

unsaturated aliphatic 
hydrogenation, 8,140 

y,G-unsaturated 

Aldehydes, a-alkoxy 
aldol reaction 

stereoselective nonchelation, 2,307 
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chiral 
reaction with enol silanes, 2,640 

Diels-Alder reactions 
TiCL-catalyzed, 2,667 

N JV-dimethy lhydrazones 
reactions with organometallic compounds, 1,380 

reactions with organochromium compounds, 1,198 
reactions with organocuprates, 1, 108 
reactions with organozinc compounds 

1 ,Zasyrnmetric induction, 1,336 
stereoselectivity, 1,221 

Aldehydes, p-alkoxy 
aldol reaction 

reactions with organocuprates, 1, 108 
reaction with allyl organometallic compounds, 2,985 
reaction with enol silanes 

Aldehydes, a-alkoxy chiral 

chelation control, 2, 152 

chelation control with TiCL, 2,646 

reactions with organochromium compounds 
addition to crotyl halides, 1, 185 

Aldehydes, p-alkoxy-y-hydroxy 
nucleophilic addition reactions 

stereoselectivity, 1,59 
Aldehydes, P-alkoxy-a-methyl 

reaction with allylchromium 
stereoselectivity, 1, 183 

electroreduction, 8, 134 
Knoevenagel reaction, 2,365 

intramolecular ene reaction 

Aldehydes, alkynic 

Aldehydes, allenic 

type I, 2,547 
reduction, 8, 114 

Aldehydes, p-allylsiloxy 
intramolecular additions 

Lewis acid catalyzed, 1,615 

nucleophilic addition reactions 
Aldehydes, amino 

stereoselectivity, 1,56 
Aldehydes, a-amino 

dibenzyl protected 

reaction with enol silanes 

statine synthesis, 2,223 
synthesis 

nucleophilic addition reactions, 1,56 

chelation control with TiCL, 2,646 

use of protecting groups, 6,644 
via ester reduction, 8,266 

Aldehydes, p-amino 
synthesis 

Mannich reaction, 2, 896 
Aldehydes, a-aryl 

synthesis 
via rearrangement of arylalkenes, 7,828 

Aldehydes, a-bromo 
synthesis 
via haloborane addition to alkynes, 4,358 

Aldehydes, a,P-dialkoxy 
reactions with organocuprates, 1, 108 
reaction with enol silanes 

stereoselection, 2,642 
Aldehydes, Nfl-dibenzyla-amino 

carbonyl compound complexes 
nonchelation-controlled addition, 1,460 

Aldehydes, or$-dibenzyloxy 

reactions with organometallic compounds 
Lewis acids, 1,338 

Aldehydes, a$-dihydroxy 

synthesis, 7,442 

Lewis acids, 1,337 

protected 

reactions with organometallic compounds 

synthesis, 7,441 
Aldehydes, a,p-epoxy 

imines 

reactions with organometallic compounds 
condensation to p-lactams, 5 %  

Lewis acids, 1,339 
Aldehydes, or-halo 

reduction 
stereoselectivity, 8,3 

Aldehydes, 2-hydroxy 
chiral 

oxidative cleavage, 7,709 
synthesis 

synthesis, 1,64,69 

via 1,3-dioxathianes, 1,62 
via formaldehyde dimethyl dithioacetal S-oxide, 1, 

via keto aminals, 1,64,65 
526 

Aldehydes, keto 
synthesis 
via Komblum oxidation, 7,654 
via thio-Claisen rearrangement, 6,861 
via Wacker oxidation, 7,455 

Aldehydes, 1,4-keto 
synthesis 
via nickel-catalyzed acylation, 1,452 

Aldehydes, p-keto 

Aldehydes, y-keto 
y-alkylation, 3,58 

synthesis 
via y-oxo sulfone acetals, 6, 159 

Aldehydes, a-methyl 
Chiral 

reaction with enol silanes, 2,640 
Aldehydes, a-methyl-p-alkoxy 

reaction with enol silanes 
stereoselectivity, 2,643 

Aldehydes, a-methyl-p,y-unsaturated 
reactions with crotylchromium 

stereoselectivity, 1, 184 
Aldehydes, a-nitroso- 

synthesis, 6, 104 
Aldehydes, a-(phenylthio) 

synthesis, 1,570 
Aldehydes, p-siloxy 
NMR, 1,297 

Aldehydes, a-triisopropylsilyl 
synthesis 

from vinylsilanes, 2,58 
Alder’s endo rule 

Diels-Alder reaction, 5,318 
Aldimines 

aromatic 

chml 
reactions with organometallic compounds, 1,383 

reaction with allyl organometallics, 2,32 
stereochemistry in nucleophilic addition reactions, 

1,359 
chiral a,&unsaturated 



417 Cumulative Subject Index Aldol reactions 

reactions with organometallic compounds, 1,382 

homoallylamines from, 2,994 
N-heterosubstituted 

imine anions from, 2,477 
lithiated a$-unsaturated 

metallated 

metallation, 2,476 
pinacol coupling reactions, 3,580 
reactions with allenic organometallic compounds 

reactions with crotyl8-BBN, 2, 15 
reactions with crotyl organometallic compounds 

reduction 

a$-unsaturated 

alkylation, 3,33 

aldol reaction, 2,477 

syn-anti selectivity, 2,993 

regioselectivity, 2,989 

metal hydrides, 8,272 

addition reactions with organomagnesium 
compounds, 4,85 

Aldimines, a-alkoxy- 

Aldimines, N-isopropyl- 
reaction with allyl organometallic compounds, 2,987 

reaction with crotyl organometallic compounds 
syn-anti selectivity, 2,992 

Eels-Alder reactions, 5,474 

reaction with allyl organometallic compounds, 2,983 

reaction with crotyl organometallic compounds 

synthesis 

Aldimines, N-phenylsulfonyl- 

Aldimines, N-propyl- 

Aldimines, N-n-propyl- 

syn-anti selectivity, 2,992 
Alditols, amino- 

via cyclization of allylic substrates, 4,404 
Aldolase 

asymmetric synthesis 

organic synthesis 

substrate specificity 

summary of enzymes available, 2,467 

carbon-carbon bond formation, 2,456 

synthetic applicability, 2,456 
Aldol reactions 

acetyliron enolates 
diastereofacial selectivity, 2,316 

acid and general base catalysis, 2, 133 
acyl-transition metal complexes, 2,314 
addition 

driving force, 2, 135 
stereochemistry, 2,153 

cross-addition, 2, 139 
self-addition, 2, 136 

alkenylox ydialkylalanes 
homochiral, 2,271 

alkenylox ydialkylboranes 
homochiral, 2,248 

aluminum-mediated, 2,268 
2,3-anti products 

anti-selective, 2,256 
antilsyn selectivity, 2,258 
background, 2,134 
boric acid 

catalyst, 2, 138 
boron enolates 

aldehydes 

from hindered aryl esters, 2,201 

from homochiral acyl sultam, 2,253 
boron-mediated, 2,240 

kinetics, 2,246 
a-bromo ketones 

with aldehydes, 2,424 
cascade 

cyclic compound synthesis, 2, 619 
cations, 2, 135 
?'€-bound metal enolates, 2,3 12 

cerium enolates, 1,243; 2,312 
chiral auxiliary 

condensation 
recycling, 2,232 

acylic stereocontrol, allyl metal reagents, 2,2 
double asymmetric synthesis, 2,2 

aluminum-mediated, 2,268 

from boryl enolates, 2,242 
lithium dimethylhydrazone anions, 2,511 

enantioselective, 2, 167 
intramolecular, aluminum-mediated, 2,269 
ring-size selectivity, 2, 165 
stereochemistry, 2, 166 

diastereofacial selectivity, 2,217 
diastereoselective 

alkenyloxyboranes, 2,244 
boron ligands, less polar solvents, 2,247 

dic yclopentadieny lc hlorozirconium enolates 
stereoselectivity, 2,305 
syn:anti selectivity, 2,303 

alkenyloxyboranes, 2,242 

cross-coupling 

crossed 

cyclizations 

directed 

electrochemistry, 2,138 
enantiomerically pure 

preparation, 2,232 
enantioselective 

use of hydrazones, 2,514 
enol ethers, 2,611 
enolsilanes 

enones, 2, 152 
enzymatic, 2,455-470 
equilibration 

thermodynamic control, 2,234 
Group I and II enolates, 2, 181-235 
Group III enolates, 2,239-275 
imine anions 

immolative process 

indirect 

intramolecular, 2,156-176 

intramolecular diasteroselective 

ketones 

rhodium(1) catalyzed, 2,311 

directed, 2,477 

chiral auxiliaries, 2,232 

homoallylic alcohol synthesis, 6,864 

Reformatsky reaction product, 2,282 

silyl enol ethers, 2,651 

asymmetric, boron reagents, 2,264 
cross-addition, 2, 142 
external chiral reagents, 2,262 
self-addition, 2, 140 
with aldehydes, 2,142-156 

kinetic control, 2,154 
kinetic stereoselectivity 



Aldol-type reactions Cumulative Subject Index 418 

enolate stereochemistry and structure, 2, 190 
lanthanide metal enolates, 2,301 
lithium-mediated, 2,239 
mechanism 

mediated by alkenyloxydialkoxyboranes, 2,266 
a-mercurio ketones 

X-ray structure of intermediates, 1 ,4  

q3-metal enolates, 2,312 
syn:anti selectivity, 2,313 

with carbonyl compounds, 2,477 

diastereoselectivity, 2,3 18 
enantioselectivity, 2,318 
q’-0-bound metal enolates, 2, 302 

open transition states, 2, 155 
propionyliron enolates 

stereoselectivity, 2,317 
radical cyclization, 4,791 
reactions with aldehydes 

boron-mediated, 2,25 1 
reversibility, 2, 134 

limitations, 2, 136 
simple diastereoselection 

use of preformed enolates, 2, 190 
solvent effects, 2,153 
stereoselection 

metallated alkimines 

methyl isocyanoacetate 

addition to chiral aldehydes, 2,217 
cation, 2, 191 
enolate geometry, 2, 190 

allyl rearrangement, 6,833 

chiral aldehydes, steric effects on facial preference, 

chiral enolates, 2,223 
restoring energy, 2, 154 

3,4-stereoselectivityy, 2, 248 
substitution effect 

enone formation, 2, 146 
syn/anti ratios, 2,266 
syn-selective, 249 
thermochemistry, 2,134 
thermodynamic control, 2,154 
thioates, 2,258 
titanium enolates 

stereoselective 

stereoselectivity 

2,221 

enantioselectivity, 2,309 
syn:anti selectivity, 2,306 
syn stereoselectivity, 2,305 

transannular cyclizations, 2, 169 
transition metal enolates, 2,301-318 
unsymmetrical ketones 

regioselectivity, 2,144 
vin y laminodichloroboranes 

with carbonyl compounds, 2,479 
Wittig directed 

use of lithium diisopropylamide, 2,182 
Aldol-type reactions 

a-bromo ketones 
with aldehydes, 1,202 

electrochemical, 8,292 
formation of aldoses, 8,292 

Aldonolac tones 
reduction 

Aldonolactone sugars 
synthesis 

via Patemo-Biichi reaction, 5,158 
Aldosterone 

synthesis, 7,236 
Aldoxan 

synthesis, 2, 138 
Aldoxime ethers 

reactions with organometallic compounds, 1,385 
Aldoximes 

Beckmann rearrangement, 6,763,775; 7,695 
dianions 

oxidation 

reactions with allylboronates, 2,15 

sex pheromone 

Alicyclic compounds 

alkylation, 3,35 

nitrile oxides from, 4,1078 

A.  leucotreto 

synthesis, 2,78 

synthesis 

Aliquat-336 
via reduction of aromatic compounds, 8,490 

rhodium trichloride ion-pair 
hydrogenation, 8,535 

Alka-2,4-dienoic acid 
ethyl ester 

1 ,n-Alkadiynes 
preparation, ene reaction, 2,535 

hydroalumination 
locoselectivity, 8,742 

Alkali carbonates 

Alkali hydroxides 

Alkali metal cyanides 

phosphonium ylide synthesis, 6,175 

phosphonium ylide synthesis, 6, 175 

amide acetal synthesis, 6,573 
2,2-bis(dialkylamino)carbonitrile synthesis, 6,578 

carbonyl compounds 
Alkali metal enolates 

deprotonation, 2, 100 
a,P-unsaturated, 2,106 

stable enolate equivalents, 2, 108 

stable enolate equivalents, 2, 108 

from amide bases, 2,100 
Erom ketenes, 2, 107 
miscellaneous methods, 2,109 

enol acetates 

silyl enol ethers 

synthesis, 2, 100 

Alkali metal fluorides 
catalyst 

Alkali metals 
Knoevenagel reaction, 2,343 

deselenations, 8,848 
desulfurizations, 8,842 
liquid ammonia 

reduction 
carbonyl compound reduction, 8,308 

alkyl halides, 8,795 
benzylic compounds, 8,971 
P - C  bonds, 8,858 

Alkaloids 
dehydrogenation 

hydroxylation 

synthesis 

microbial, 7,65 

microbial, 7,65 



419 Cumulative Subject Index Alkanes 

Dieckmann reaction, 2,829 
via 1,3-dipolar cycloadditions, 4, 1077 

Alkanal, 3-phenyl- 
chiral synthesis, 2,68 

Alkane- 1 hronates, 1 -1ithio- 1 -phenylthio- 
reactions with carbonyl compounds, 1,501 

Alkanecarbaldeh ydes 
Baeyer-Villiger reaction, 7,684 

Alkanephosphonates, 1,2-epoxy- 
preparation, 2,427 

Alkanes 
acylation 

Friedel-Crafts reaction, 2,727 
alkylation 

Friedel-Crafts reaction, 3,332 
anodic oxidation, 7,793 

Ritter reaction, 6,282 
arene alkylation 

Friedel-Crafts reaction, 3,322 
carbonylation 

transition metal catalysis, 7,6 
cracking, 7,7 
dehydrodimerization, 7,5 
dehydrogenation 

electrochemical oxidation, 7,8 
functionalization, 7,2 

transition metal catalysis, 7,6 

electrophilic addition reactions, 7,7 
silyl substituent, 7, 8 

photolytic method, 7, 12 
hydroxylation 

isomerization, 7,5 
microbial oxidation, 7,56 
nitration, 7,8 
reactions with alkylpotassium, 7,2 
synthesis 

via alcohols and amines, 8,811-832 
via alkyl halide reduction, 8,793-807 
via enzyme reduction of alkenes, 8,205 
via trialkylboranes, 7,603 

thermolysis, 7,7 

synthesis, 7,607 

synthesis, 4,435 

oxidation 

Alkanes, azido- 

Alkanes, bis(5-deazaflavin-10-y1)- 

Alkanes, 1,l-bis(dialkoxybory1)- 

formation of aldehydes, 7,600 
Alkanes, 2,2-bis(dialkoxyboryl)- 

formation of ketones, 7,600 
oxidation 

Alkanes, 1,l-bis(ethy1thio)- 
alkylation, 3, 123 

Alkanes, chloroalkoxy- 
synthesis, 8,214 

Alkanes, chlorophenyl- 
c ycloalk ylations 

Friedel-Crafts reaction, 3,324 
Alkanes, diazo- 

addition to ketones, 3,783 
fluorination, 6,219 

Alkanes, 1,l-diboryl- 
synthesis, 1,489 

Alkanes, 1 ,l-dibromo- 
reagent from 

enol ether synthesis, 2,597 

Alkanes, 1 ,2-dibromo- 

Alkanes, a,w-dibromo- 
reductive elimination, 8,806 

monoary lation 
with aryl Grignard reagents, 3,464 

Friedel-Crafts reaction, 3,318 

Alkanes, a,w-dichloro- 
benzene alkylation by 

Alkanes, a,w-diethynyl- 
oxidative coupling, 3,557 

Alkanes, difluoro- 
synthesis, 4, 271 

Alkanes, gern-dihalo- 
cyclopropanation, 4,961-976 
dialkylation with 

1 ,Zdicarbanionic species, 4,976 

synthesis of a-boryl carbanions, 1,490 

carbonyl compound synthesis from, 3,142 

reaction with allylic epoxides 

Alkanes, dimesitylboryl(trimethylsily1)- 
cleavage 

Alkanes, 1.1 diseleno- 

Alkanes, 1, l-disulfinyl- 

synthesis of macrolides, 3,177 
Alkanes, fluoro- 

Alkanes, 1 -fluoro-2-amino- 

Alkanes, halo- 

Alkanes, (hydroxyalky1)nitro- 

synthesis, 4, 270 

synthesis, 7,498 

imidoyl halide synthesis, 6,527 

anions 
formation, 2,323 

Alkanes, p-hydroxyaryl- 
synthesis 

Friedel-Crafts reaction, 3,313 
Alkanes, 1 -(ind01-3-yl)-Z-nitro- 

reduction, 8,375 
Alkanes, 1 -1ithio- 1 -(phenylseleno)cyano- 

reaction with cyclohexenone, 1,686 
Alkanes, 1-metallo-1,l-bis(alky1thio)- 

in synthesis, 3, 123 
Alkanes, 1-metallo-1 ,l-bis(dithi0)- 

alkylation, 3, 121 
Alkanes, 1 -metallo(phenylthio)- 

in synthesis, 3, 123 
Alkanes, nitro- 

acyl anion synthons, 2,324 
aliphatic 

reduction, 8,374 
aryl radical traps, 4,472 
a,a doubly deprotonated 

Henry reaction, 2,335 
functionalized 

Henry reaction, 2,331 
Michael addition, 4,12 
synthesis, 2,321; 6, 104 

tandem vicinal difunctionalization, 4,259 

synthesis 

via decomposition of acyl nitrates, 7,729 

Alkanes, nitroso- 

via oxidation of amines, 7,737 
Alkanes, a-phenylselenonitro- 

Alkanes, polyhalo- 
metallation, 1,642 

reaction with alkenes 
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radical addition reactions, 4,753 
Alkanes, 2-pyridyldi- 

Alkanes, 1 , 1 , 1 -trihalo- 

synthesis 
via cocycloaddition, 5, 1155 

aminal ester synthesis, 6,574 
ortho acid synthesis, 6,556 
tris(dialky1amino)alkane synthesis, 6,579 

Alkanes, tris(dialkoxybory1)- 
synthesis 

via production of boron-stabilized carbanions, 1, 
489 

Alkanes, tris(dialky1amino)- 
2,2-bis(dialkylamino)carbonitrile synthesis, 6,577 
synthesis, 6,579 

catalyst 

coupling reactions 

Alkanesulfonic acids 
synthesis, 7, 14 

Alkanesulfonyl bromide, a-halo- 
reaction with alkenes, 3,879 

Alkanethioates, S-2-methylbutyl esters 
synthesis, 6,441 

Alkanethioates, perfluoro- 
0-alkyl esters 

synthesis, 6,449 
Alkanethiolates 

reactions with aryl halides, 4,475 
Alkanoates 

enolates, 3,45 
Alkanoic acid, o-chloro- 

benzene alkylation 

Alkanoic acid, 2-oxo- 

Alkanesulfonic acid, perfluoro- 

FriedelXrafts reaction, 3,297 

with sp3 organometallics, 3,455 

Friedel-Crafts reaction, 3, 303 

esters 
synthesis, allylic anions, 2,60 

Alkanoic acid, 5-oxo- 
3,4-disubstituted 

synthesis, 2,520 
Alkanoic acids 

a,&disubstituted 

Alkanoic acids, aryl- 

synthesis, 3,778 

anodic oxidation, 7.81 1 

synthesis, Friedel-Crafts reaction, 3 ,3  12 

synthesis via conjugate addition to sultams, 4,204 

esters 

methyl esters 

optically active esters 

oxidation, 7,336 
synthesis, 3,788; 7,827 

Alkanoic acids, perfluoro- 
decarboxylation, 7,930 

cycloalky lation 

oxidation, 7,336 
Alkanols, azido- 

synthesis, 6,253 
Alkanones, a-aryl- 

synthesis, 7,827 

Friedel-Crafts reaction, 3,316 
via oxidative rearrangement of aryl ketones, 7,829 

Alkanols, aryl- 

Friedel-Crafts reaction, 3,325 

Alkanoyl chloride, w-himethylsilylethynyl- 

Alkatrienes 

2-Alkenamides, 2-acylamino- 

cyclization, 2,726 

synthesis, 3,644 

synthesis 

Alkenation 
Erlenmeyer azlactone synthesis, 2,405 

allenic phosphonates 
to cumulatrienes, 6,845 

Alkenations 
alkyl-gem-dichromium reagents, 1,205 
carbonyl compounds 

(0-selective, 1,758 
sulfur stabilized 

phosphorus stabilized, 1,755 

Julia coupling, 1,792 
Alkenes 

activated 
conjugate additions catalyzed by Lewis acids, 4, 

diastereoselective hydroxylation, 7,44 1 
epoxidation, 7,359,368,378 
Pauson-Khand reaction, 5,1043-1046 

acylation, 2,709 
ac y loxymercuration-demercuration, 4,3 14 
addition reactions, 7,493 

carbon-centered radicals, 4,735-765 
carbon nucleophiles, 4,571-583 
cleavage, 7,506 
dihalocarbenes, 4,1002-1004 
ketocarbenoids, 4,1034-1050 
nitrogen and halogen, 7,498 
nitrogen and oxygen, 7,488 
nitrogen and sulfur, 7,493 
nitrogen nucleophiles, 4,559-563 
oxygen nucleophiles, 4,552-559 
reactive carbanions, 4,69-130 
two nitrogen atoms, 7,484 

139-164 
acyclic 

alkoxymercuration-demercuration, 4,309 
alkylation 

Friedel-Crafts reaction, 3,331 
palladium(II) catalysis, 4,571-580,842 

wdlylpalladium complexes from, 4,587 
amination, 4,290-297; 7,470 
aminomercuration-demercuration, 4,290 
anodic oxidation, 7,794 
arene alkylation 

arylation by palladium complexes, 4,843-848 
Friedel-Crafts reaction, 3,304 

mechanism, 4,843 
regiochemistry, 4,845 
stereochemistry, 4,845 

asymmetric dihydroxylation, 7,429 
asymmetric hydrogenation 

chiral catalysts, 8,459 
homogeneous catalysis, 8,463 

2-azetidinones from, 5, 102-108 
aziridines from, 7,470 
benzy lation 

bicyclic 

bicyclic oxides 

palladium complexes, 4,842 

hydrochlorination, 4,273 

opening, 3,734 



42 1 Cumulative Subject Index Alkenes 
1,2-bifunctionalization, 7,533 
bishydroxylation, 7,867 
bridged bicyclic 

bridgehead 

captodative 

carboalumination, 4,887 
carboboration, 4,885 
carbocupration, 4,895 
carbolithiation, 4, 867-872 
carbomagnesiation, 4,873,874-877 
carbometallation, 4,865-906 
carbony lation 

palladium salt catalyst, 3, 1030 
carbozincation, 4,879,8804383 
conjugate additions 

catalyzed by Lewis acids, 4, 140 
conjugated 

hydrogenation, 8,449,452 
Peterson alkenation, 1,789 
transfer hydrogenation, 8,453 

crossed, 3,484 
with aryl compounds, 3,492 
with carbene complexes, 5,1084 
with heteroaryl compounds, 3,497 

epoxidation, 7,361,364, 376 
hydroboration, stereofacial selectivity, 8,713 
ring contraction, 7,83 1 
ring expansion, 7,831 

cyclization 
zirconium-promoted, 5, 1164 

[2 + 21 cycloadditions 
thermal, 5,63-79 

cyclopropanation, 5, 1084 
alkyl diazoacetate, 4, 1035 

deuterium-labeled 
synthesis, 3, 867 

dibromides 
protection, 6,685 

dicarboxylation, 4,946-949 
dichlorides 

protection, 6,685 
difunctional 

coupling reactions with sp3 organometallics, 3,448 
dimerization, 3,482 

via 1,3-diradicals, 5,63-67 
divinyl ketones from, 5,777 
electrochemical oxidation, 7,98 
electron deficient 

Pauson-Khand reaction, 5, 1049-105 1 

cycloadditions, 5,64 

radical addition reactions, 4, 758 

coupling reactions, 3,482 

cyclic 

asymmetric nucleophilic addition, 4, 199-232 
ene reactions, 5, 2-6 
epoxidation, 7,372 
stabilized nucleophiles and, 4, 1-58 

electrophilic addition 
X-Y reagents, 4,329-359 

endocyclic 
synthesis via retro Diels-Alder reactions, 5,560 

ene reactions, 5, 1-25 
intramolecular, 5,9-20 
Lewis acid catalysis, 5 ,4  

epoxidation, 7,358,390 
solid support, 7,841 

esterification, 4,312 
exocyclic 

regioselective synthesis, 5,  1182 
synthesis via retro Diels-Alder reactions, 5,560 

Friedel-Crafts reaction 
mechanism, 2,708 

functionalized 
carbolithiation, 4,869 
carbomagnesiation, 4, 877 
hydrofonnylation, 4,922-927 

Pauson-Khand reaction, 5, 1046-1049 

Diels-Alder reactions, 5,327 

protection, 6,685 

fused bicyclic 

halogen derivatives 

halohydrins 

hydroalumination, 8,733-758 
hydroboration, 7,595; 8,703-727 
hydrobromination, 4,279-287 
hydrocarboxylation, 4,932-946 
hydrochlorination, 4,272-278 

hydrogenation, 8,421 
stereochemistry, 4,272 

apparent anti addition, 8,427 
association constants, 8,425 
catalyst hindrance, 8,427 
conformational analysis, 8,429 
haptophilicity, 8,429 
heterogeneous catalysis, 8 , 4 1 7 4 2  
homogeneous catalysis, 8 ,443463 
intramolecular nonbonding interactions, 8,428 
rate constants, 8,444 
stereochemistry, 8,426 
syn addition, 8,426 

hydroiodination, 4,287 
hydrosilylation, 8,763-789 

trichlorosilane, 7,642 
hydroxylation 

anti, 7,438 
syn, enantioselective, 7,441 
Woodward’s procedure, 7,444 

hydroxymercuration-demercuration, 4,300 
hydrozirconation, 4, 153; 8,667-699 
iminium ion cyclization, 2, 1023 
internal 

intramolecular carbomagnesiation, 4,876 
isomerization 

metal-activated 

oxidation, 7,462 

hydroformylation, 4,918 

addition reactions, 4,551-565 
nucleophilic attack, 4,551-568 

catalysts, 5 1 1  16 
functionalization, 5, 11 16 
polymerization, 5, 11 16 

monocyclic 
Pauson-Khand reaction, 5,1046-1049 

no directing groups 
epoxidations, 7,375 

one-carbon homologation 
via Ramberg-Bllcklund rearrangement, 3,862 

oxidation 
nitrogen addition, 7,469-508 
permanganate, 7,444,844 
Wacker process, 7,449 

metathesis, 5,1115-1 126 
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oxidative rearrangement, 7,816,828 
solid support, 7,845 

peroxymercuration-demercuration, 4,306 
photoaddition reactions 

with ynones, 5,164 
photosensitized oxygenation, 7,96 
pinacol coupliig reactions 

pol fluorinated 

polymerization, 5,1115 
protection, 6,684 
radical addition reactions, 4,715-772 
radical cyclizations, 4,779 

carbon-centered radicals, 4,789 
reactions with N-acyliminium ions 

intramolecular, 2,1062 
reactions with alcohols, 4,307 
reactions with .rr-allylpalladium complexes 

regioselectivity, 4,644 
reactions with arynes, 4,510 
reactions with carbon monoxide, 4,913-949 
reactions with chloromethyleniminium salts 

reactions with dialkyldithiophosphoric acids, 4.3 17 
reactions with dienes 

transition metal catalysis, 4,70!3-7 12 
reactions with HX reagents, 4,269-319 
reactions with hydrogen peroxide, 4,305,306 
reactions with ketocarbenes, 4,1031-1064 
reactions with ketyls 

organosamarium reagents, 1,268 
reaction with Kolbe radicals, 3,646 
reaction with nitrile oxides, 5,260 
reduction 

with carbonyl compounds, 3,598 

cycloaddition reactions with ketenimines, 5,113 

Vilsmeier-Haack reaction, 2,781 

enzymes and microorganisms, 8,205 
noncatalytic chemical methods, 8,471487 

synthesis, 3,862 
Ritter reaction, 6,267 
silicon-mediated formation 

Peterson alkenes, 1,782 
stereochemistry 

in coupling reactions, 3,436 
steroidal 

hydroxylation, 7,445 
strained 

reaction with .rr-allylpalladium complexes, 4,602 
substituted 

hydrosilylation, 8, 776 
synthesis via retro Diels-Alder reaction, 5, 

reductive ozonolysis, 8,398 
remote carboxyl groups 

553-565 
sulfur derivatives 

synthesis, 8,959 
Diels-Alder reactions, 5,324-327 

alkenylalkyldimethoxyboronates, 3,799 
alkenylboranes, 3,795 
a-alkylation of y-substituted allyl phosphonates, 3, 

alkylboranes, 3,795 
wallylnickel halides, 3,426 
carboxylic acids, 3,652 
1,l -dibromoalkanes, deprotonation, 3,202 
sulfides or selenides, 3, 114 

202 

via carbonyl compounds, 1,729-809 
via deoxygenation of alcohols, 8,822 
via dissolving metal reductions, 8,528 
via e l i t i o n  from diazo compounds, 6,128 
via p-hydroxyalkyl selenides, 1,700,721 
via Julia coupling, 1,804 
via ketones, 8,923-95 1 
via metal carbene complexes, 1,807 
via organoaluminum reagents, 1.92 
via organohranes, 7,603 
via reaction of boron-stabilized carbanions with 

via reductive p-elimination of vicinal dibromides, 

via 2,3-sigmatropic rearrangement, 6,873,877 
via vinyl halides, 8,895-920 

allylic oxidation, 7,95 
oxidation to methyl ketones, 7,452 

thioimidate synthesis, 6,540 
trans- 

synthesis, 8,478 
unactivated 

photocycloaddition reactions, 5, 145-147 
unfunctionalized 

hydrofomylation, 4,919-922 
unsymmetrical 

Friedel-Crafts acylations, 2,709 
vinylation 

stereospecific, 4,852 
vinyl substitution with palladium complexes, 4, 

851-854 
mechanism, 4,851 

ketones, 1,498 

8,797 

terminal 

1 -Alkenes 
hydrogenation 

homogeneous catalysis, 8,445 
2-Alkenes 

allylic oxidation, 7,93 
(El-Alkenes 

synthesis 
via Homer-Wadsworth-Emmons reaction, 1,762 
via Julia coupling, 1,794 

(2)-Alkenes 
synthesis 
via Homer-Wadsworth-Emmons reaction, 1,763 

Alkenes, 2-alkyl-4-hydroxy- 
f-butyl carbonates 

cyclization, 4,386 
Alkenes, p-(alkylthio)- 

addition reactions, 4,126 
1 -Alkenes, 1 -alkynyl-2-halo- 

synthesis 

Alkenes, aryl- 
oxidative rearrangment, 7,828 

Alkenes, 1,2-bis(trimethylsilyloxy)- 
synthesis 

Alkenes, o-bromo- 
synthesis, 3,247 

Alkenes, 1 -bromo- 1 -(trimethylsilyl)- 
cyclization, 1,589 

2-Alkenes, 2-chloro- 1,l. 1 -trifluoro- 
Oshima-Takai reaction, 1,751 

2-Alkenes, 1 A-diamino- 

via haloborane addition to alkynes, 4,358 

via acyloin condensation, 2,601 

via alkyne hydrobratiodprotonolysis, 8,726 synthesis, 7,504 
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Alkenes, 1,l -diaryl- 
synthesis, 3, 864 

Alkenes, 1 ,2-dichloro- 
ozonolysis 

Alkenes, dideuterio- 
synthesis, 8, 726 

Alkenes, a,a-difluoro- 
addition reactions, 4, 127 

Alkenes, 1,l -dihalo- 
amidine synthesis, 6,550 

Alkenes, 1,l-diiodo- 
synthesis 

formation of methyl esters, 7,574 

via carboalumination, 4,890 
Alkenes, 1,l-diseleno- 

reduction, 3,106 
Alkenes, 1,l -disilyl- 

acylated vinylsilanes from, 2,7 18 
Alkenes, 2,3-disilyl- 

acylation 
Friedelxrafts reaction, 2,7 18 

Alkenes, disubstituted 
synthesis 
via Homer reaction, 1,778 
via tandem vicinal difunctionalization, 4,250 

Alkenes, fluoro- 
hydroformylation, 4,927 
synthesis, 3, 420 

imidoyl halide synthesis, 6,527 
ortho acid synthesis, 6,556 

synthesis 

Alkenes, halo- 

Alkenes, 1 -halo-2-bromo- 

via haloborane addition to alkynes, 4,358 
Alkenes, y-hydroxy- 

oxidative cleavage 

selective oxidation, 7,454 
Alkenes, whydroxy- 

cyclization 

Alkenes, iodo- 
synthesis, 7,606 

Alkenes, 3-methyl-5-hydroxy- 
cyclizations 

Alkenes, nitro- 
conjugated 

synthesis of lactones, 7,574 

palladium(II) catalysis, 4, 557 

stereoselectivity, 4,380 

Diels-Alder reactions, 2,325 
synthesis, 6, 107 
transformations, 2, 324 

Diels-Alder reactions, 5,320-322 
hydrogenation, 8,439 
Michael acceptors, 4,262 
Michael additions, 4, 12, 18 

chiral enolates, 4,218 
reduction, 8,375 
synthesis, 7,493,534 
tandem vicinal difunctionalization, 4,253 

addition reactions 
Alkenes, a-nitro- 

with enolates, 4, 100 
with organolithium compounds, 4,77 
with organomagnesium compounds, 4,85 

.rr-allylpalladium complexes from, 4,589 
conjugate additions 

Lewis acids, 4, 142 
Henry reaction, 2,334 
synthesis 
via addition to 2-nitroallyl pivalate, 4,78 

Alkenes, perfluoro- 
reactions with amines, 6,498 
reaction with nitric oxide, 7,488 

reactions with amines, 6,498 

synthesis 

Alkenes, perfluorochloro- 

Alkenes, phenylthio- 

via 1 -1ithio- 1-phenylthioalkane- 1 -boronates, 1,501 
Alkenes, P-sulfonylnitro- 

Alkenes, tetrasubstituted 
Diels-Alder reactions, 5,320; 6, 161 

synthesis, 3,864 

Alkenes, trialkylsilyl- 
divinyl ketones from, 5,777 

Alkenes, trisubstituted 
Julia coupling, 1,797 
synthesis, 1,797 

via tandem vicinal difunctionalization, 4,250 

from thiols and activated alkynes, 4,50 
via tandem vicinal difunctionalization, 4,250 

2-Alkenoic acid 
deconjugated alkylation, 3,51 

6-Alkenoic acid 
Kolbe electrolysis, 3, 640 

2-Alkenoic acids, 2-acylamino- 
synthesis 

Erlenmeyer azlactone synthesis, 2,405 
2-Alkenoic acids, 2-alkyl- 

methyl esters 
synthesis via retro Diels-Alder reaction, 5,553 

2-Alkenolides, 2-sulfinyl- 

2-Alkenones 

P- Alkenylamines 

Alkenyl bromides 

3,437 
Alkenyl chlorides 

conjugate additions, 4,213 

tandem vicinal difunctionalization, 4,242 

sulfenoamination, 4,401 

coupling reactions 
with Grignard reagents and alkyllithium reagents, 

coupling reactions 
with Grignard reagents, 3,437 

Alkenyl complexes 

Alkenyl groups 
benzannulation, 5, 1100 

addition reactions 

conjugate additions 
with alkenic wsystems, 4,72-99 

catalyzed by Lewis acids, 4, 140-158 
Alkenyl halides 

coupling reactions with sp3 organometallics, 3,436 
reactions with ketones 

reaction with 1-alkynes, 3,539 
reaction with organocopper compounds, 3,217 
synthesis 
via metal carbene complexes, 1,807 

tandem vicinal difunctionalizations, 4,260 

coupling reactions 

organosamarium compounds, 1,258 

Alkenyl iodides 

with Grignard reagents, 3,439 
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1 -Alkenyllithiums, 1 -seleno- 

l-Alkenyl metals, l-seleno- 

Alkenyl pentafluorosilicates 

synthesis, 1,666 

synthesis, 1,644 

coupling 

Alken ynes 
butadiene synthesis, 3,483 

hydroalumination 
locoselectivity, 8,742 

l-Alken-3-ynes, l-methoxy- 

Alkoxides 
synthesis, 2,89 

alkali metal anions 

aromatic nucleophilic substitution, 4,437 
phosphonium ylide synthesis, 6, 174 
phosphorylation, 6,603 
reaction with .rr-allylpalladium complexes 

tandem vicinal difunctionalization, 4,257 

o-lithiated 

crystal structures, 1,37 

stereochemistry, 4,622 

Alkoxides, amino- 

hydroxylation, 7,333 
Alkoxides, a-amino- 

lithiation 
addition reactions, 1,463 

a-Alkoxyaldimines 
reaction with allyl organometallic compounds 

reaction with allyl organometallic compounds 

carboxy-protecting groups, 6,666 

synthesis 
from aldoxime ethers, 2,995 

chelation control, 2,984,988 
P- Alkoxyaldimines 

1,3-asymmetric induction, 2,985,988 
a-Alkoxyalkyl esters 

Alkoxyamines, W(homoally1)- 

Alkox ycarbonylation 
ketones, 2,839 

a- Alkoxycarboxamides 
synthesis, 2, 1086 

Alkoxy groups 
cyanide exchange 

Alkox ymercuration 
demercuration 

oxidative demercuration, 7,63 1,632 

a-alkoxycarboxylic acid chlorides 

nitrile synthesis, 6,237 

alkenes, 4,309-312 

Alkox ymethylation 

samarium diiodide, 1,259 
Alkoxy radicals 

cyclization, 4, 8 12 
fragmentation reactions, 4,816,817 

Alkyl alcohols 
bromination, 6,209 
chlorination 

fluorination, 6,216 
iodination, 6,213 

acyclic 

displacement of hydroxy group, 6,204 

N- Alkylamides 

synthesis, 1,376 
Alkylamides, N-a-chloro- 

acyliminium ions from, 2,971 

Alkylamine, 842- or 3-pyrroly1)- 
synthesis, 8,376 

Alkylamines, a-femenyl- 
stereoselective synthesis 

Ugi reaction, 2,1098 
Alkyl anion synthons 

reagents, 2,324 
Akylmino compounds 

halogenolysis, 3,203 
Alkylation 

acyclic ketone enolates 
extraannular chirality transfer, 3,17 

acyl anion equivalents 
sulfur or selenium derivatives, 3,134 

aldehydes 
metal enolates, 3.3 

alkanes 
Friedel-Crafts reaction, 3,332 

alkenes 
Friedel-Crafts reaction, 3,331 

alkyl sulfonates, sultones and sulfonamides, 3,179 
alkynes 

alkynides, 3,272 
Friedel-Crafts reaction, 3,332 

alkyl halides, 3,272 
epoxides, 3,277 

alkynyl carbanions, 3,271-292 
allene carbanions, 3,256 
amides, 6,399 
amines 

alkyl halides, 6,65 
sulfonates, 6,72 

l-decalone lithium l(9)-enolate, 3, 16 

glycoside synthesis, 6,34 

Friedel-Crafts reaction, 3,298 
polyfunctional alkylating agents, 3,317 
with alcohols, 3,309 
with alkanes, 3,322 
with alkenes, 3,304 
with alkyl halides, 3,299 
with epoxides, 3,309 
with esters, 3,309 
with ethers, 3,309 
with lactones, 3,309 

aryl carbanions, 3,259 
axial 

4-t-butylcyclohexanone, 3,13 
azides, 6.76 
Beckmann rearrangement, 6,769 
carbanions 

angular 

anomeric 

arenes, 4,426 

boron stabilized, 1,495 
heteroatom-stabilized, 3, 193-204 
nitrogen-stabilized, 3,65-82 
nonstabifized, 3,207-233 
sulfur- and selenium-containing, 3,85181 

carbonyl compound nitrogen derivatives 
regiochemistry, 3.28 
stereochemistry, 3,28 

Claisen condensation and, 2,817 
cyanohydrin ethers, 1,552 
cyanohydrins, 1,550 
a-(dialkylamino)nitriles, 1,557 
diastereoselective 
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acyclic carboxylic acids, 3,44 
acyclic enolates of carboxylic acid derivatives, 3, 

enhancement, 4,260 
Pummerer rearrangement 

42 
carboxylic acid enolates, 3,39 

P-dicarbonyl compounds, 3,54,58 
dienolates 

13-dithiane lithio derivatives, 1,568 
1,l-(dithio)allylmetals, 3, 131 
l,l-(dithio)propargyl metals, 3, 131 
enantioselective synthesis, 3,35 
enolates, 3, 1-58 

enols, 3, 1-58 
equatorial 

4-t-butylcyclohexanone, 3, 13 
Friedel-Crafts, 3,293-335 
heteroaromatic carbanions, 3,260 
intramolecular 

tandem carbanionic addition, 4,986 
ketones 

metal enolates, 3 ,3  
masked carboxylic acid anions 

asymmetric syntheses, 3,53 
metal dienolates 

a,@-unsaturated ketones, 3,21 
metal enolates 

carboxylic acid derivatives, 3,39 
a-metalloalkyl selenoxides, 3, 157 
a-metalloalkyl sulfones, 3, 158 
a-metalloalkyl sulfoxides and selenoxides, 3, 147 
1-metallo-1,l -bis(dithio)alkanes 

synthetic applications, 3,121 
a-metalloorthoselenofonnates, 3, 144 
a-metalloorthothioformates, 3, 144 
a-metallovinyl selenides, 3, 104 
a-metallovinyl selenoxides, 3, 157 
a-metallovinyl sulfides, 3, 104 
a-metallovinyl sulfone, 3, 173 
organomercury compounds 

palladium complexes, 4,838 
phosphonate carbanions, 1,563 
phosphonium ylides, 6, 182 

a-selenoalkyllithium, 3,88 
a-selenoallyllithium, 3,95 
a-selenobenzyl metal, 3,94 
a-selenopropargylic lithium derivatives, 3, 104 
silyl enol ethers, 3,25 
sp2 centers 

epoxides, 3,262 
stabilized metal enolates, 3,54 
sulfur ylides, 3, 178 
synthesis 

a-thioalkyllithium, 3,88 
a-thioallyllithium, 3,95 
a-thiobenzyl metal, 3,94 
a-thiopropargylic lithium derivatives, 3, 104 
vinyl- and aryl-lithium compounds, 3,247 
vinyl carbanions, 3,241-266 

a,P-unsaturated carboxylic acids, 3,50 

stereochemistry, 3, 12 
sterically hindered, 1 , 3  

sN2' proms, 3,257 

saturated aldehyde metal enolates, 3,20 

alkyl halides, 3,242 
heteroatom-substituted, 3,252 

vinyl Grignard reagents, 3,242 
a-Alkylation 

preparation of a-alkylated sulfides, 7, 199 

deprotection, 6,672 

glycoside synthesis, 6,54 

0-Alkylation 
amides 

anomeric 

Alkylative amination 
aldehydes 

alkyltitanium(IV) complexes, 1, 170 
Alkylbenzyloxy amines 

synthesis, 6, 112 
Alkyl carbenoids 

insertion reactions, 3, 1051 
Alkyl 2-chloromethy l-4-nitropheny l hydrogen 

phosphate 
phosphorylation, 6,608 

Alkyl fluorides 
cleavage 

Friedel-Crafts reactions, 3,294 
mixture with antimony fluoride 

metal-ammonia, 8,530 

Friedel-Crafts reaction, intermediate, 3,299 

reduction with lithium aluminum hydride, 8,803 

dissolving metals, 8,795 

via Ireland silyl ester enolate rearrangement, 5,841 

Primary 

reduction 

synthesis 

Alkyl fluorosulfonates, P-nitroperfluoro- 

Alkyl groups 
synthesis, 7,493 

addition reactions 

conjugate additions 
with alkenic v-systems, 4,72-99 

catalyzed by Lewis acids, 4, 140-158 
Alkyl halides 

alcohol synthesis, 6,2 
alkylation 

amine, 6,65 
arenes, 3,299 
sulfur- and selenium-stabilized carbanions, 3,86 
vinyl carbanions, 3,242 

carbonylation 
formation of esters, 3, 1028 

catalytic hydrogenolysis, 8,794 
coupling reactions 

sodium metal, 3,414 
with sp3 carbon centers, 3,426 
with sp2 organometallics, 3,464 

Friedel-Crafts reactions 
alkylating agents, 3,294 

a-functionalization, 4,260 
haloalkylation, 3, 118 
nitrile synthesis, 6,226 
oxidation 

reactions with n-allylnickel halides, 3,424 
reactions with organocopper reagents, 3,215 
reduction 

to alkanes, 8,793407 
reduction potentials, 8,985 
secondary 

vinyl substitutions 

dimethyl sulfoxide, 7,291 

coupling reactions with sp2 organometallics, 3,466 
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palladium complexes, 4,842-856 
Alkyl hydroperoxides 

epoxidation, 7,375 
Alky lidenation 

alkyl-gem-dichromium reagents, 1,205 
carbonyl compounds, 5,1122-1 126 
titanium metallacycles, 5, 1 124 

sulfur oxidative removal, 3,26 

insertionreactions, 3, 1049 

insertion reactions, 3, 1050 

cyclopropane synthesis, 4,95 1-994 
methylenation versus Tebbe reaction, 1,749 

Alkyl iodides, perfluoro- 
reaction with alkenes 

a-Alky lidenation 

Alkylidene carbenes 

Alkylidene carbenoids 

Alkylidene transfer 

palladium complexes, 4,842 
Alkyl isocyanates 

2-azetidinones from, 5, 103 
Alkyl metals, 1,l-bis(se1eno)- 

reactions with carbonyl compounds, 1,723 
reactions with enals, 1,686,687 

carbonyl compound homologation, 1,724 
functionalized 

reactions with carbonyl compounds, 1,723 
reactions with enals, 1,683 
reactions with enones 

regiochemistry, 1,682 
synthesis, 1,658,666,669 

via metallation of selenides, 1,635 

Alkyl metals, cx-seleno- 

reactions, 1,723 

Alkyl metals, a-selenoxy- 
reactions with carbonyl compounds, 1,723 
reactions with enals, 1,683 

Alkyl metals, l-silyl-l-seleno- 
reactions with carbonyl compounds, 1,723 

Alkyl nitrates, @-bromo- 
synthesis, 7,533 

Alkyl nitrite 
reoxidant 

Alkyl radicals 
Wacker process, 7,452 

heterocyclic formation 

substituted 
radical reactions, 4,792 

carbocycle formation via cyclization, 4,791 
Alkyl radicals, dichloro- 

Alkyl sulfides 

Alkyl sulfinates 

Alkyl sulfonates 

Alkyl thiocyanates 
trimerization, 5,1154 

Alkyl tosylates 
coupling reactions 

Alkyl triflates 
alkylation 

radical cyclizations, 4,792 

reactions with m-allylpalladium complexes, 4,599 

reactions with organocopper reagents, 3,215 

reaction with superoxides 
alcohol inversion, 6,22 

with s$ organometallics, 3,466 

carbonyl phosphine carbene complexes, 5, 1076 

N-Alkyl-N-vinylnitrosonium ions 

amide protection, 6,672 
imidate synthesis 

Alkyne, ferrocenyl- 
synthesis, 8,950 

Alkyne, vinyl- 
hydrosilylation, 8,772 

Alkyneboron difluorides 
reaction with oxiranes, 3,279 

Alkyne insertion 
metal carbene complexes 

cyclopropanation, 4,980 

acetoxymercuration, 8,850 
activated 

Alkynes (see also specific compounds under Acetylene) 

conjugate additions catalyzed by Lewis acids. 4, 
139-164 

acylation 
Friedel-Crafts reaction, 2,723 
simple, 2,723 

acyloxymercuration, 4,3 15 
addition reactions 

benzeneselenenyl chloride, 7,521 
carbon-centered radicals, 4,735-765 
carbon nucleophiles, 4,571-583 
dihalocarbenes, 4, 1005 
ketocarbenoids, 4,1050-1052 
reactive carbanions, 4,69-130 
alkoxymercuration, 4.3 12-3 16 

hydroboration/protonolysis, 8,726 

synthesis, 3,799 

Friedel-Crafts reaction, 3,332 
via cationic iron complexes, 4,582 

aminomercuration-demercuration, 4,292 
benzannulation 

functionality, 5,1098 
carboalumination, 4,888 

regioselective, 4,890 
carboboration, 4,884,886 
carbocupration, 4,896-901 
carbolithiation, 4,872 
carbomagnesiation, 4,877-879 
carbomekdlation, 4,262,865-906 
carbony lation 

carbozincation, 4,883 
conjugate additions 

Lewis acid catalyzed, 4,164 
conjugated 

hydrosilylation, 8,772 
Cope rearrangement, 5,797 
coupling with carbene complexes, 5,1089 
cyclic 

synthesis, 3,553,556 
cyclizations 

formaldiminium ions, 2,1029 
nitrogen nucleophiles, 4,411413 
zirconium-promoted, 5,1164 

c yclotrimerization 
regioselectivity, 5, 1144-1 151 

disubstituted 
hydrosilylation, 8,771 

divinyl ketones from, 5,777 

alkenes from 

alkylated 

alkylation 

nickel tetracarbonyl catalyst, 3, 1027 
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electrccyclization, 5,735-737 
electron deficient 

ene reactions, 56-9 
stabilized nucleophiles and, 4, 1-58 

X-Y reagents, 4,329-359 
electrophilic addition 

electrophilic heteroatom cyclizations, 4,393-397 
four-membered heterocyclic Compounds from, 5,116 
functionalized 

carboalumination, 4,892 
carbomagnesiation, 4,878 
carbozincation, 4,884 
synthesis via retro Diels-Alder reaction, 5,565 

heterocyclic 
coupling reactions with alkenyl bromides, 3,539 

hydration, 4,299 
hydroalumination, 8,733-758 

substituent control, regiochemistry, 8,750 
substituent effects, 8,749 

hydroboration, 8,703-727 
organopalladium catalysis, 3,23 1 

hydrobromination, 4,285 
hydrocarboxylation, 4,932-946 
hydrochlorination, 4,277 
hydroesterification 

hydrofluorination, 4,27 1 
hydroformylation, 4,922 
hydrogenation 

formation of a$-unsaturated esters, 3, 1030 

heterogeneous catalysis, 8,41742 
homogeneous catalysis, 8,443-463 
mechanism, 8,431 
regioselectivity, 8,432 
stereoselectivity, 8,432 

hydrogenation to cis-alkenes 
homogeneous catalysis, 8,457 

hydrogenation to trans-alkenes 
homogeneous catalysis, 8,458 

hydrogenation to saturated hydrocarbons 
homogeneous catalysis, 8,456 

hydroidination, 4,288 
hydrosilylation, 8,763-789 

chlorodimethylsilane, 7,643 
(diethoxymethyl)silane, 7,643 

hydroxylation, 7,439 
hydrozirconation, 4, 153; 8,667-699 
intermolecular addition 

carbon nucleophiles, 4,4146 
heteronucleophiles, 4,47-53 

Pauson-Khand cycloadditions, 5,1041 

carbon nucleophiles, 4,46 
heteronucleophiles, 4,53 

internal 

intramolecular addition 

mercury-catalyzed hydration, 4,303 
metal-activated 

heteroatom nucleophilic addition, 4,567 
nucleophilic attack, 4,551-568 

metallation, 3,271 
monosubstituted 

nonfunctionalized 

octacarbonyldicobalt complexes 

oxidation 

hydrosilylation, 8,770 

carbozincation, 4,883 

Pauson-Khand reaction, 5, 1037 

solid support, 7,844 
oxidative rearrangement, 7,833 
pinacol coupling reactions 

with carbonyl compounds, 3,602 
protection, 6,684 
radical addition reactions, 4,715-772 
radical cyclizations 

carbon-centered radicals, 4,789 
reactions with N-acyliminium ions 

intramolecular, 2, 1062 
reactions with alcohols, 4,309 
reactions with carbon monoxide, 4,913-949 
reactions with carboxylic acids, 4,313 
reactions with Fischer carbene complexes 

reactions with HX reagents, 4,269-319 
reactions with iminium ions, 2,1028 
reactions with ketocarbenes, 4,1031-1064 
reactions with ketyls 

organosamarium compounds, 1,268 
reaction with carbene complexes 

regiochemistry, 5, 1093 
reduction 

diimide, 8,477 
noncatalytic chemical methods, 8,471487 

semihydrogenation 
heterogeneous catalysis, 8,430 

synthesis 
organoboranes, 3,780 
organocopper compounds, 3,2 1 7 
Ramberg-Biicklund rearrangement, 3,883 
via aldehydes, 7,620 
via Julia coupling, 1,802,805 
via oxidation of bishydrazones, 7,742 
via 2.3-sigmatropic rearrangement, 6,873 

addition reactions, 4, 128 
nucleophile addition, 4,41-53 

alkyne concentration, 5,1099 
solvents, 5, 1099 

.rr-systems 

tandem vicinal difunctionalization, 4,242,249 
terminal 

coupling reactions, 3,55 1 
ene reaction with formaldehyde, 2,531 
hydroboration, 8,708 
hydrogenation to alkenes, 8,457 
hydrozirconation, 8,684 
oxidative homocoupling, 3,552 
reaction with sp2 carbon halides, 3,530 
stereospecific synthesis, 3,539 
synthesis, 3,531 

Pauson-Khand reaction, 5,1038 
trimerization 

thiylation, 4,3 17 
ylidic rearrangements, 3,963 

hydroalumination 

hydrozirconation 

reaction with alkenyl halides, 3,539 
synthesis 

vinylation, 3,521 

cyclization, 3,344 

1 -Alkynes 

asymmetrical diene synthesis, 3,486 

asymmetrical diene synthesis, 3,486 

from dichloromethyllithium, 3,202 

4.5-Alkynes 

6,7-Alkynes 
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cyclization 

Alkynes, alkoxy- 

Alkynes, 1-alkoxy- 

selectivity, 3,344 

synthesis 
organocopper compounds, 3,217 

acid anhydride synthesis, 6,315 
ortho acid synthesis, 6,556 

Alkynes, amino- 
cyclization 

Alkynes, 1-amino- 
reaction with nitriles, 6,401 

Alkynes, a-amino- 
synthesis, 3,282 

Alkynes, aryl- 
conjugated 

hydrobromination, 4,285 
one-pot synthesis, 3,541 

synthesis 

palladium@) catalysis, 4,567 

one-pot synthesis, 3,539 

Alkynes, 1 -azido- 

failure, 6,247 
Alkynes, bromo- 

Chodkiewicz-Cadiot reaction, 3,553 
reaction with trialkylaluminum, 3,285 

Alkynes, chloro- 
reaction with tertiary enolates, 3,284 

Alkynes, a-cyano- 
cocycloaddition with alkynes, 5,1154 

Alkynes, cyclopropyl- 
rearrangement, 5,947 

Alkynes, dialkyl- 
cyclization 

hydrogenation to trans-alkenes 
selectivity, 3,344 

homogeneous catalysis, 8,458 
Alkynes, diaryl- 

hydrobromination, 4,286 
hydrogenation to trans-alkenes 

homogeneous catalysis, 8,458 
Alkynes, dihydroxy- 

intramolecular oxypalladation, 4,394 
Alkynes, p,y-dihydroxy- 

synthesis 

Alkynes, halo- 
via Payne rearrangement, Lewis acids, 1,343 

coupling reactions 

electrophilic substitution, 3,284 
Alkynes, 1-halo- 

hydroboration 
protonolysis, 8,726 

1-Alkynes, 1-halo- 
hydrobromination, 4,286 

Alkynes, 0-isocyanato- 
cocycloaddition with silylated alkynes, 5, 1156 

Alkynes, l-nitro-2-(triaUcylsilyl)- 
synthesis, 6, 109 

Alkynes, phenyl- 
hydration, 4,300 

Alkynes, silyl- 
carbomagnesiation, 4,879 

Alkynes, silylstannyl- 
reaction with alkenyl iodide, 3,539 

Alkynes, stannyl- 

organometallic acetylides, 3,553 

reactions with steroidal aldehydes 
Cram selective, 1,335 

Alkynes, trifluoromethyl- 
ene reactions, 5,7 

Alkynes, trimethoxymethyl- 
synthesis, 6,556 

Alkynes, trimethylsilyl- 
ene reactions, 5,23 

Alkynes, 1 -trimethylsilyl- 
carbozincation, 4,884 

Alkynes, trimethylsilylmethyl- 
synthesis, 3,281 

P-Alkynic alcohols 
synthesis 

regioselectivity, 2,92 
Alkynic chloride 

Alkynides 
hydrogenolysis, 8,898 

alkylation, 3,272 
alkyl halides, 3,272 
sulfates, 3, 272 

synthesis, 3,272 
Alkynoic acids 

hydrobromination, 4,285 
a$-Alkynoic acids 

hy droboration 
protonolysis, 8,726 

Alkynones 
pyrolysis, 3, 1049 
silyl enol ethers 

cyclization, 5,22 
1-Alkyn-3-ones 

hy drobromination 
stereochemistry, 4,285 

cyclofunctionalization, 4,393 
divinyl ketones from 

cyclization, 5,767-769 
synthesis 

via alkynylcerium reagents, 1,243 
Alkyny lation 

Alkynyl alcohols 

oxiranes and oxetanes 
use of boron trifluonde, 1,343 

vinyl organometallic reagents, 3,521 

[3 + 21 cycloaddition reactions 
Alkynyl complexes 

Alkynyl groups 
diazoakanes, 5,1070 

addition reactions 

conjugate additions 
with alkenic a-systems, 4,72-99 

catalyzed by Lewis acids, 4,140-158 
Alkyny 1 halides 

cross-coupling reactions 

reactions with 1-alkenyl metals, 3,529 
reaction with organocopper compounds, 3,219 
tandem vicinal difunctionalizations, 4,260 

Alkynyl organometallic compounds 
[3 + 21 cycloaddition reactions, 5,277 

Allene, 3,3-dialkyl- 1 -1ithio-1 -(phenylthio)- 
reaction with ketones, 2,90 

Allene, 1,3-dimethyl(t-butyldimethylsilyl)- 
[3 + 23 cycloaddition reactions 

with cyclohexanecarbaldehyde, 5,279 

organometallic reagents, 3,522 

Allene, a-lithiou-methoxy- 
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reaction with potassium t-butoxide, 2,88 
Allene, 1-methyl- 1-(trimethylsily1)- 

[3 + 21 cycloaddition reactions 

Allene, tetrachloro- 

Allene, tetrafluoro- 

with methyl vinyl ketone, 5,277 

hydrochlorination, 4,277 

hydrobromination, 4,285 
hydrochlorination, 4,277 

Allene, tetramethyl- 
laser photolysis 

with benzophenone, 5,154 
photocycloaddition reactions 

with acetone, 5, 167 
Allene, trimethylsilyl- 

[3 + 21 cycloaddition reactions 
titanium tetrachloride catalyst, 5,277 

reaction with carbonyl compounds, 2,84 

alkylation, 3,256 

reduction 

Allene carbanions 

Allene-l,3-dicarboxylic acids 

zinc, 8,563 
Allenes 

acyloxymercuration, 4 ,3  15 
addition reactions 

carbon-centered radicals, 4,765 
selenium electrophiles, 7, 520 

addition to 3,4-dimethylcyclohexenone 
photochemical cycloaddition, 5, 130 

addition to octalone 
photochemical cycloaddition, 5, 130 

alkoxymercuration, 4 ,3  1 1 
a-allylpalladium complexes from, 4,587 
aminomercuration, 4,292 
carboboration, 4,885 
carbomagnesiation, 4, 875 
conjugated 

Cope rearrangement, 5,797 
cyclic 

cyclizations 

electrocyclization, 5,734 
electrophilic heteroatom cyclizations, 4,393-397 
ene reactions, 5 ,9  

epoxides 

exocyclic 

hetero 

thiylation, 4, 317 

synthesis via dihalocyclopropanes, 4, 1010 

nitrogen nucleophiles, 4,411413 

intramolecular, 5, 19 

rearrangement, 3,741 

synthesis, 2, 89 

reactions with vinylidenephosphoranes, 6, 194 
synthesis, 6, 867 

hydration, 4,299 
hydroboration, 8,708,714,720 
hydrobromination, 4,284 
hydrochlorination, 4,276 
hydrogenation, 8,434 
hydrogenation to alkenes 

homogeneous catalysis, 8,450 
hydroxy lation-carbony lation 

palladium(II) catalysis, 4,558 
mercury-catalyzed hydration, 4,303 
photocycloaddition reactions, 5, 133, 145 

with carbonyl compounds, 5,167 

with carbonyl compounds, 3,605 

carbon-centered radicals, 4,789 

pinacol coupling reactions 

radical cyclization 

reactions with alcohols, 4,308 
reactions with a-allylpalladium complexes, 4,601 
reactions with carboxylic acids, 4,313 
reactions with Fischer carbene complexes, 5,1107 
reduction 

synthesis, 4,868 
diimide, 8,477 

S$-SP’ Coupling, 3,491 
via a,@-alkynic ketones, 8,357 
via Doering-Mmre-SkatteWl reaction, 4, 

via 2,3-sigmatropic rearrangement, 6,873 

nucleophile addition, 4,53-58 

1009-1012 

a-systems 

tandem vicinal difunctionalization, 4,253 
vinylic 

hydrobromination, 4,285 
ylidic rearrangements, 3,963 

aminocarbony lation 
Allenes, w-amino- 

palladium(II) catalysis, 4,562 
Allenes, bromo- 

coupling reactions 

dimerization, 3,491 
reaction with alkynes, 3,531 
reaction with cyanocuprates, 3,491 
reaction with lithium dialkylcuprates, 3,217 

Allenes, cyano- 
synthesis 

Allenes, dienyl- 

Allenes, iodo- 

Allenes, @-keto- 

alkyl Grignard reagents, 3,439 

via substituted 2-propynols, 6,235 

electrocyclization, 5,734 

reaction with arylchlorozinc, 3,491 

synthesis 
via Claisen rearrangement, 5, 828 

Allenes, methoxy- 

Allenes, vinyl- 
deprotonation, 3,256 

anthracene adduct 

electrocyclization, 5, 707 
epoxidation 

solvolysis 

solvometallation 

synthesis 

Allenic acids 

retro Diels-Alder reaction, 5,589 

cyclopentenone synthesis, 5,772 

cyclopentenone synthesis, 5,772-775 

cyclopentenone synthesis, 5,774 

via electrocyclization, 5,708 

enzymic reduction 

hydrobromination, 4,285 

synthesis 

specificity, 8,205 

Allenic alcohols 

via samarium &iodide, 1,257 
Allenic alcohols, alkoxy- 

solvolysis 
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cyclopentenone synthesis, 5,774 

Allenic alcohols, vinyl- 
epoxidation 

Allenic esters 
Diels-Alder reactions, 5,358 

Allenic organometallic compounds 
reactions with aldimines 

syn-anti selectivity, 2,993 
reactions with imines, 2,975-1004 

&enation 

cyclopentenone synthesis, 5,773 

Allenic phosphonates 

to cumulatrienes, 6,845 
Allenic sulfoxides 

Allenoxides 

a-Allenyl alcohol 

conjugate addition of nucleophiles, 6,840 

[4 + 31 cycloaddition reactions, 5,597 

synthesis 
regioselective, 2.92 

Allenyl organometallics, 2,81-97 
[3 + 21 cycloaddition reactions, 5,277-281 
diasteroselective reactions, 2,91-96 
enantioselective reactions, 2,96 
heteroatom-substituted, 2,88 
regioselective reactions, 2,82-91 

synthesis, 2, 81 
a- Allenyl phosphates 

reaction with organccopper reagents, 3,223 
Allenyl phosphoryl compounds 

synthesis 
via rearrangement, 6,844 

Allenyl systems 

Allethrolone 

nonheteroatom-substituted, 2,82438 

Patemo-Btichi reaction, 5,165-168 

synthesis, 7,795 

Allobetulone, 2-diazo- 
photolysis, 3,903 

Allodolicholactone 
synthesis 

Allodunnione 
synthesis, 3,828 

Allogeraniol 
cyclization, 3,345 

a-Allokainic acid 
synthesis 

via Michael addition, 4, 10 

via photoisomerizations, $23 1 

via intramolecular ene reaction, 5,13 
D- Allonselenoamide, 2,5-anhydr0-3,4,6-tri-O-benzoyl- 

synthesis, 6,477 
Allopumiliotoxin A 

synthesis 
Mannich reaction, 2,1015 

Allopumiliotoxin 323B' 
synthesis 

synthesis, 7,402 

rearrangement, 3,822,834 
labeling studies, 3,823 

synthesis, 3,822 

enantioselective, 2, 1028 
L- Allose 

Alloxan 

Alloxanic acid 

Allyl acetal 

hydroformylation, 4,924 

cycloaddition 

[4 + 31 cycloaddition reactions, 5,598 

allylic transposition 

cyclic ether synthesis, 6,24 
dicarboxylation, 4,948 
electrolysis, 8,976 
hydrogenoly sis 

palladium-catalyzed, 6,866 
oxidation 

palladium(II) catalysis, 4,553 
reactions with carbonyl compounds 

samarium diiodide, 1,256 
rearrangement 

oxygen-oxygen transposition, 6,835 
palladium catalysis, 4,596 

substituted, 8,960 

via alcohols, 6, 835 

Allyl alcohol, 1,l -dimethyl- 

Allyl alcohol, 3,3-dimethyl- 

Allyl acetate, 2-(trimethylsilylmethyl)- 

palladium catalysis, 4,593 

Allyl acetates 

palladium(II) catalysis, 4,576 

reduction, 8,960 

synthesis 

transition metal catalyzed reactions, 6,847 

asymmetric epoxidation, 7,417 

asymmetric epoxidation, 7,409 

[4 + 31 cycloaddition reactions, 5,597 

[4 + 31 cycloaddition reactions, 5,598 

asymmetric epoxidation, 7,4 13 
Allyl alcohol, 3-trimethylsilyl- 

asymmetric epoxidation, 7,413 
Allyl alcohols 

acyclic 
synthesis via retro Diels-Alder reaction, 5,554 

addition reactions 
benzeneselenenyl chloride, 7,520 

mr-allylpalladium complexes from, 4,590 
arene alkylation 

Friedel-Crafts reaction, 3,322 
arylation 
via palladium catalysts, 4,848 

asymmetric epoxidation, 7,397 
molecular sieves, 7,396 

asymmetric hydrogenation 
homogeneous catalysis, 8,462 

carbolithiation, 4,869 
chlorination 

cycloaddition reactions, 5,261 
[4 + 31 cycloaddition reactions, 5,598 
13-diene synthesis, 6, 154 
NJV-diisopropyl carbamates 

oxaallylic anions, 3,196 
(2,3E)-disubstituted 

asymmetric epoxidation, 7,406 

asymmetric epoxidation, 7,408 

asymmetric epoxidation, 7,4 1 7 

Allyl alcohol, 2-ethoxy- 

Allyl alcohol, 2-silylmethyl- 

Allyl alcohol, Stannyl- 

displacement of hydroxy group, 6,206 

(2,3Z)-disubstituted 

1 ,l-disubstituted 

3.3-disubstituted 
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asymmetric epoxidation, 7,409 
enzymic reduction 

specificity, 8,205 
epimerization, 6,839 
epoxidation, 7,370,378,391 
halomethylsilyl ethers 

radical cyclization, 7,648 
homogeneous hydrogenation 

diastereoselectivity, 8,447 
homologous p,y-unsaturated amide synthesis, 6,853 
hydrocarboxylation, 4,941 
hydroformylation, 4,923 
hydrogenolysis, 8,956 
hydroxylation, 7,439 
intramolecular hydrosilylation, 7,645 
(3Z)-monosubstituted 

asymmetric epoxidation, 7,405 
nitrile synthesis, 6,234 
optically active 

synthesis, 6,839 
oxidation, 7,306,307,318 

Collins reagent, 7,258 
4-(dmethylamino)pyridmium chlorochromate, 7, 

DMSO, 7,296 
solid support, 7,841 

269 

oxidative rearrangement, 7,821 
photocycloaddition reactions 

copper-catalyzed, 5, 147 
rearrangement 

oxidation, 6,836 
reduction 

dissolving metals, 8,971 
(3E)-substituted 

asymmetric peroxidation, 7,400 
1,3-~igmatropic rearrangements 

oxyanion-accelerated, 5, 1002 
1-substituted 

asymmetric epoxidation, 7,409,413 

asymmetric epoxidation, 7,398 
synthesis, 1,708; 7,84,396 

Knoevenagel reaction, 2,374 
stereoselective, 6, 838 
via p-hydroxyalkyl selenides, 1,721 
via organocerium compounds, 1,235 
via organocopper reagents, 6,848 
via oxidation of allylstannanes, 7,616 

2-s~bstituted 

8-synthons, 6,838 
tertiary 

oxidative rearrangement with pyridinium 
chlorochromate, 7,263 

transformation reactions, 6,850 
to y,s-unsaturated carbonyls, 6, 855 

transition metal catalyzed reactions, 6,847 
2,3,3-trisubstituted 

asymmetric epoxidation, 7,409 
vinylation 

palladium complexes, 4,854 

synthesis 
Allyl alcohols, p-fluoro- 

via cyclopropane ring opening, 4,1020 

synthesis, 2,328 

Allyl alcohols, nitro- 
enantiomers 

synthesis 

via acetoxyselenation, 4,340 
Ally lamines 

addition reactions 

carbolithiation, 4,871 
carbonylation 

formation of pyrrolidones, 3, 1037 
equilibration 

enamines, 6,706,707 
hydrocarboxylation, 4,941 
y-lithiation, 1,477 
metallated chiral 

homoenolate equivalents, 2,62 
oxidation 

palladium(II) catalysis, 4,559 
reduction 

tributylstannanes, 8,961 
synthesis, 1,559; 3,258; 6,843 

via allyl selenides, 6,905 
via Homer reaction, 1,774 

to y,&unsaturated carbonyls, 6,855 

palladium complexes, 4,854 

nitrogen nucleophiles, 4,562 

transformation reactions 

vinylation 

Allylamines, 2-aryl- 
synthesis, 3,492 

Allyl arsenites 
a-allylpalladium complexes from, 4,590 

Ally lation 
aldehydes 

asymmetric, 6,865 
carbonyl compounds 

preparation of 1 ,Cdicarbonyl compounds, 7,455 
enolates 

palladium-catalyzed regioselective, 3, 12 
organometallic reagents 

carbon-carbon bond forming reaction, 6,847 
a-selenoalkyl metals, 3,91 
sulfur- and selenium-stabilized carbanions, 3,88 

.rr-allylpalladium complexes from, 4,590 

indirect aldol reaction, 6,864 

generation of 2-methoxyallyl cation 

Allyl borates 

Allyl bor0nate.s 

Allyl bromide, 2-methoxy- 

[4 + 31 cycloaddition reactions, 5,597 
Allyl bromide, 2-siloxy- 

2-siloxyallyl cation generation 
[4 + 31 cycloaddition reactions, 5,603 

Allyl bromides 
alkylation 

hydrobromination, 4,280 
reduction 

cyclic carbene complexes, 5, 1076 

lithium aluminum hydride, 8,965 
Allyl carbamates 

a-allylpalladium complexes from, 4,589,592 
Claisen-type rearrangement 

metallated 

Allyl carbonates 

palladium(II) catalysis, 4,564 

homoaldol reaction, 6,863 

alcohol protection 
cleavage, 6,659 

.rr-allylpalladium complexes from, 4,589 
palladium enolates 
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via rearrangement of allylic alcohols, 6, 835 
Allylic oxidation, 7,83 

allylic alcohols from, 7,84 
metallation, 7,99 
selenium dioxide 

a$-unsaturated carbonyl compounds, 7,99 
with rearrangement, 7,817 

reactions with carbonyl compounds 

mechanism, 7,85 

Allylic phosphate esters 

samarium diiodide, 1,256 
Allylic phosphine oxides 

lithiated 

863 

lithiated 

863 

y-selective conjugate addition to cyclic enones, 6, 

Allylic phosphonates 

y-selective conjugate addition to cyclic enones, 6, 

reduction 

Allylic silanes 
rearrangement, 6,865 

protodesilylation 
double bond shift, 6,865 

Allylic substitution 
carbon nucleophiles, 6,847 

Allylic sulfides 
chlorination, 7,209 

Allylic sulfonyl carbanions 
synthesis, 2, 76 

Allylic sulfoxides 
a-lithiation, 2,74 
monohapto, 2,5 
trihapto, 2,5 

Allylic transposition 
palladium(II) catalysis, 4,563 

Allylimidates 
mdlylpalladium complexes from, 4,590 
Claisen-type rearrangement 

Allyl iodide 
reaction with chlorosulfonyl isocyanate, 5, 105 

Allyl isocyanide 
synthesis, 2, 1083 

Allyl metal compounds 
protonation 

865 

palladium(II) catalysis, 4,564 

1,3-heteroatom-hydrogen transposition reaction, 6, 

reactions with aldehydes 

reactions with electrophiles, 6,832 
Allyl nitro compounds 

reduction, 8,962 
Allyl organometallic compounds 

Chiral 

synthesis of homoallylic alcohols, 6,864 

C(1) or C(4) stereocenters, 2,38 
conventional auxiliaries, 2,33 
enantioselective, 2,33 
reactions with achiral aldehydes, 2 ,3340 
reactions with chiral C P X  electrophiles, 2, W 5  

[3 + 21 cycloaddition reactions, 5,272-277 
reactions with aldimines 

13-asymmetric induction, 2,986 
reactions with a-alkoxyaldimines 

chelation control, 2,984,988 
reactions with p-alkoxyaldimines 

1,3-asymmetric induction, 2,985,988 
reactions with gem-amino ethers, 2,1004 
reactions with chiral C=N electrophiles 

relative diastereoselectivity, 2,32 
reactions with glyoxylate aldimines 

1,3-asymmetric induction, 2,987 
reactions with imines, 2,975-1004 

reviews, 2,980 
reactions with a-phenylaldimine 

Cram selectivity, 2,984 
reactions with 8-phenylmenthyl- 

N-methox y iminoacetate 
diastereoselectivity, 2,996 

reactions with sulfenimines 
Cram selectivity, 2,998 

stereochemical integrity, 2,5 

C=X electrophiles, 2, 1-49 

type1 

uncatalyzed reactions 

N-Allyloxycarbonyl group 
protecting group 

amines, 6,633,640 
Allyl phosphoryl compounds 

synthesis 
via rearrangement, 6,84.4 

Allyl rearrangement 
functional group transformation, 6,829-867 
intermolecular, 6,830 
intramolecular, 6, 833 
substitution reactions, 6, 830 
tertiary halides, 6,835 

cyclohexadienones, 3,809 

allyl sulfoxide 

Allyl shifts 

Allyl sulfenate 

transposition reaction, 6,837 
Allyl sulfones 

reductive desulfurization, 8,840 
Allyl sulfoxides 

allyl sulfenate 

lithiated 

863 

transposition reaction, 6, 837 

y-selective conjugate addition to cyclic enones, 6, 

propargyl sulfenate 
transposition reaction, 6, 837 

Allyl systems 
C - C  bond formation, 6,862 
isomerization 

1,3-hydrogen-hydrogen transpositions, 6,866 
Allyl thiol 

dianions 

Allyl transfer 
reactions with carbonyl compounds, 1,826 

palladium(0)-catal y zed 
amine protection, 6,640 

synthesis, 3, 126,505; 6, 134 

reaction with aldehydes, 7,603 

microbial hydroxylation, 7,65 
synthesis 

Altholactones 

Alnusone 

Alpine borane 

Alstonine, tetrahydro- 

Knoevenagel reaction, 2,373 

synthesis, 7, 712 
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Alumina 
Beckmann rearrangement, 6,765 
catalyst 

carbonyl epoxidation, 1,821 
Knoevenagel reaction, 2,344 

chloral, 7,841 
oxidants, 7,840 

Aluminates, tetraalkyl- 
coupling reactions 

reactions with chiral keto esters 

solid support 

with acyl chlorides and acid anhydrides, 3,463 

stereoselectivity, 1,87 

epoxides, 8,881 
thioimidates, 8,302 

Aluminum, alkenyl- 
alkylation, 3,259 
coupling reactions 

Aluminum 
reduction 

with allylic chlorides, 3,475 
with aryl halides, 3,495 
with vinyl halides, 3,486 

in synthesis, 4,893 

catalysts 
Aluminum, alkoxydichloro- 

Diels-Alder reactions, 5,376 
Aluminum, alkyl- 

addition reactions 

hydride donor 
masked carbonyl compounds, 1,88 

reduction of carbonyls, 8,99 
Aluminum, alkylthioallyl- 

reaction with allylic halides, 3,99 
Aluminum, allyl- 

metalloene reactions, 5,31 
Aluminum, chlordiydrido- 

reduction 
enones, 8,545 

Aluminum, crotyl- 
reaction with imines 

reaction with iminium salts, 2,1000 
synthesis, 2,9 

synthesis, 2,9 

reaction with conjugated ketones 
1,4-addition, 2,599 

Aluminum, cyclohexylmethyl- 
synthesis, 8,758 

Aluminum, dialkoxy- 
chiral catalysts 

syn-unti selectivity, 2,989 

Aluminum, crotyldiethyl- 

Aluminum, cyanodiethyl- 

Diels-Alder reactions, 5,376 

crystal structure, 1,301 

ketone complexes, 1,283 

catalyst 

catalysts 

Aluminum, (2,6-di-t-butyl-4-methyl)phenoxydiethyl- 

Aluminum, (2,6-di-f-butyl-4-methyl)phenoxymethyl- 

Aluminum, dichloroethyl- 

Aluminum, dichloromenthyl- 

Aluminum, diethyl- 

methyl toluate complex 

Friedel-Crafts reaction, 2,709 

Diels-Alder reactions, 5,376 

enolates 
aldol reaction, stereoselective, 2,3 15 
regioselective synthesis, 2, 114 

2,2,6,6-tetramethylpiperidide 
aldol reaction, 2,271 
aluminum enolates, 2,114 

Aluminum, diethyl( 1-hexyny1)- 
alkylation 

reduction 

oxime mesylates, 6,769 
Aluminum, dihydridoiodo- 

enones, 8,545 
Aluminum, dimethylchloro- 

catalysis, 2,269 
aldol reaction 

Aluminum, dimethylphenylsilyldiethyl- 
deoxygenation 

epoxides, 8,886 

aluminum enolates 
synthesis, 2, 114 

Aluminum, propargyl- 

Aluminum, sulfatobis(diethy1)- 

Aluminum, hydridodiisobutyl- 

reactions with aldimines, 2,992 

catalyst 

conjugate additions 

optically active 

allylstannane reaction with acetals, 2,578 

a,&unsaturated ketals, 4,209 

reduction of ketones, 8, 100 

Aluminum, trialkyl- 

Aluminum, trialkynyl- 
conjugate additions 

Aluminum, triethyl- 
hydride donor 

reaction of allylic anions with carbonyl compounds 

reaction with thioallyl anions 

a$-enones, 4, 143 

reduction of carbonyls, 8,100 

regioselectivity, 2.67 

a-selectivity, 2,71 
Aluminum, triisobutyl- 

reduction of carbonyls, 8,100 

unsaturated ketones, 8,558.564 

hydride donor 

reduction 

synthesis, 8,735 
Aluminum, trimethyl- 

aldol reactions, 2,269 
Beckmann reaction, 7,697 
complex with benzophenone, 1,78 
conjugate additions 

a,p-enones, 4,140 
coupling reactions 

with difunctional alkenes, 3,449 
reaction with benzophenone 

role of Lewis acid, 1,325 
reaction with 2,6-di-f-butyl-4-alkylphenol, 1.78 

reduction 
Aluminum, tris(2-methylbuty1)- 

unsaturated ketones, 8,564 
Aluminum, tris(trimethylsily1)- 

reactions with acyclic enones 
site selectivity, 1.83 

reactions with n-allylpalladium complexes 
regioselectivity, 4,642 
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stereochemistry, 4,625 
Aluminum, vinyl- 

reaction with vinyloxiranes, 5,936 
Aluminum alkoxide 

phosphorylation, 6,603 
Aluminum alkynide, ethyl- 

reaction with 3,4-epoxycyclopentene, 3,279 
Aluminum alkynides 

alkylation, 3,274 
Aluminum amalgam 

desulfurization, 8, 844 
reduction 

aliphatic nitro compounds, 8,374 
carbonyl compounds, 8,116 
enones, 8,525 

reductive cleavage 
a-alkylthio ketone, 8,994 

reductive dimerization 
unsaturated carbonyl compounds, 8,532 

Aluminum amide, diethyl- 

Aluminum amides 

Aluminum bisphenoxides, methyl- 

oxirane ring-opening, 6,91 

reactions with esters, 1, 93 

Claisen rearrangement 
catalysis, 5,850 

Aluminum bromide 
catalyst 

Friedel-Crafts reaction, 2,735,741 
Aluminum catalyst 

Diels-Alder reaction 
absolute stereochemistry, 2,685 

Aluminum chloride 
Beckmann rearrangement, 6,770 
catalyst 

Friedel-Crafts reaction, 2,709,735 
hydrosilylation, 8, 765 

Friedel-Crafts alkylations 
catalyst, 3,294 
propylene oxide, 3,769 

lithium aluminum hydride 
alkyl halide reduction, 8,803 
epoxide reduction, 8,875 

oxidative cleavage of alkenes 
with ethanethiol, 7,588 

Aluminum chloride, dialkyl- 

ci,P-enones, 4, 140 
Aluminum chloride, diethyl- 

Aluminum compounds 

conjugate additions 

Beckmann rearrangement, 6,768 

aldol reactions, 2,239,268 
Claisen rearrangement 

catalysis, 5,850 
Lewis acid complexes 

structure, 1,287 
nitrile synthesis, 6,241 

Aluminum cyanide, diethyl- 
conjugate additions 

Lewis acid catalyzed, 4, 162 
Aluminum 2,6-di-t-butyl-4-methylphenoxide, 

diisobutyl- 
reduction 

enones, 8,545 
Aluminum dichloride, alkoxy- 

catalyst 

Diels-Alder reaction, 2,663 
Aluminum ene reactions, 5,31-33 
Aluminum enolates 

aldol reactions 

synthesis, 2, 114 

reactions with esters 

from chiral acyliron complexes, 2,239 

Aluminum hydrazide, dimethyl- 

carboxylic acid hydrazides, 1,93 
Aluminum hydride, bis(diisopropy1amino)- 

enones, 8,543 
Aluminum hydride, bis(4-methyl- 1 -piperaziny 1)- 

Aluminum hydride, bis(N-methylpipendo)- 

Aluminum hydride, di-r-butoxy- 

reduction 

reduction 
amides, 8,272 

reduction 
esters, 8,266 

reduction 
enones, 8,543 

Aluminum hydride, dichloro- 
hydroalumination, 8,736 
reduction 

enones, 8,545 
Aluminum hydride, diisobutyl- (DIBAL-H) 

hydride donor, 8,100 
hydroalumination, 8,736 
reaction with 1-alkynylsilanes, 8,734 
reduction 

acetals, 8,214 
amides, 8,272 
carbonyl compounds, 8,20,3 15 
carboxylic acids, 8,238,260 
enones, 8, 16,544 
epoxides, 8,880 
esters, 8,244,266 
imines, 8,36 
keto sulfides, 8, 12 
lactones, 8,269 
oximes, 6,769 
pyridines, 8,584 
unsaturated carbonyl compounds, 8,543 

Aluminum hydride, diisopropoxy- 
reduction 

enones, 8,543 
Aluminum hydride, tri-t-alkoxy- 

reduction 
aldehydes, 8,17 

pyridines, 8,583 
pyridinium salts, 8,587 
unsaturated carbonyl compounds, 8,541,543 

Aluminum hydrides, alkoxy- 

Aluminum hydrides 
reduction 

sources, 8,736 

reduction 
carbonyl compounds, 8,2 
quinones, 8,19 

Aluminum iodide, diethyl- 

Aluminum isopropoxide 
Beckmann rearrangement, 6,767 

crotonaldehyde reduction 
in isopropyl alcohol, 8,88 

epoxide ring opening, 3,770 
Aluminum oxide 
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aldol reactions 

catalyst 
self-condensation, 2,268 

Knoevenagel reaction, 2,359 
Aluminum phenoxide 

catalyst 

Dowex resin bound 
Friedel-Crafts reaction, 3,296 

catalyst, Friedel-Crafts reaction, 3,297 
Aluminum phenoxide, diisobutyl- 

aldol reaction catalyst, 2,166 
Aluminum phosphate 

catalyst 

Aluminum reagents 
organopalladium catalysis, 3,230 

Aluminum selenide 
reaction with nitriles, 6,477 

Aluminum selenolate 
reaction with esters, 6,466 

Aluminum selenomethylate, dimethyl- 
reaction with oxime sulfonates, 6,768 

Aluminum thiolates, dialkyl- 
Beckmann rearrangement, 6,767 

Aluminum tribromide 
catalyst 

Friedel-Crafts reaction, 3,295 

Knoevenagel reaction, 2,345,359 

Aluminum tri-t-butoxide 
oxidation 

secondary alcohols, 7,323 

catalyst 
Friedel-Crafts reaction, 3,295 

graphite-intercalated, catalyst 
Friedel-Crafts reaction, 3,298 

tetramethylurea complex 
crystal structure, 1,301 

Amadori rearrangement, 6,789 
Amalgams 
C-P bond cleavage, 8,863 

Amaryllidaceae alkaloids 
synthesis 

Aluminum trichloride 

Mannich reaction, 2, 1032, 1042 
use of imine anions, 2,480 
via Diels-Alder reactions, 5,323 

Friedel-Crafts reaction, 3,296 

Amberlite IR- 1 12 
catalyst 

Amidation 
alkenes, 4,292 

Amide acetals 
azavinylogs 

573 
ortho acid synthesis, 6,561 
spirocyclic 

synthesis, 6,566 

chlorination, 6,499 
self-condensation, 6,499 

synthesis, 6,496 

0-alkylation 

2-alkoxy-2-dialkylaminocarbonitrile synthesis, 6, 

synthesis, 6,568 

Amide chlorides 

Amide fluorides 

Amide group 

deprotection, 6,642 

Amide halides 
amide acetal synthesis, 6,566 
synthesis, 6,495 
tris(dialky1amino)alkane synthesis, 6,579,580 

acetalization, 6,569 
activated 

acylation, 6,504,542 
addition reactions 

alkenes, 4,559 
adducts 

acylating reagents, 6,487 
carbonic acids, 6,491 
carboxylic acid derivatives, 6,493 
sulfur compounds, 6,490 

Amides 

macrolactonization, 6,373 

alkali metal anions 

alkoxymethyleniminium salt synthesis, 6,501 
alkylation, 6,399 
a-allenic 

amidine synthesis, 6,543 
amidinium salt synthesis, 6,517 
aminal ester synthesis, 6,575 
anodic oxidation, 7, 804 
aromatic 

arylation, 6,399 
asymmetric hydroxylation, 7, 183 
a-bromo- 

Reformatsky reaction, 2,292 
chiral 

asymmetric aldol reactions, 2,23 1 
conjugate additions, 4,202 

deprotonation, 3,66 
tandem vicinal difunctionalization, 4,249 

copper(II) bromide, 7, 144 

crystal structures, 1,37 

bridged azabicyclic systems, 2,89 

Birch reduction, 8,507 

cyclic 

dehydrogenation 

deprotonation, 3,65 
a-deprotonation, 1,476 
enolates 

addition reactions, 4, lob1 11 
arylation, 4,466 
stereoselectivity, 2,211 

P-halo-a,p-unsaturated 
addition reactions, 4, 125 

homologous P,y-unsaturated 
from allylic alcohols, 6,853 

a-hydroxylation, 7, 183 
imidoyl halide synthesis, 6,523 
lithiation 

addition reactions, 1,464 
lithium enolates 

crystal structures, 1,30 
methylenation 

Tebbe reaction, 1,748 
Tebbe reagent, 5,1124 

microbial hydroxylation, 7,59 
nucleophilic addition to willylpalladium complexes 

regioselectivity, 4,639 
oxidation 

electrochemical, 2,105 1 
N-phenyl-P-bromoa,P-unsaturated 

synthesis via haloborane addition to alkynes, 4,358 
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protecting groups, 6,672 
reactions with alkenes, 4,292-295 
reactions with n-allylpalladium complexes, 4,598 

reactions with organocopper complexes, 1,124 
reaction with benzophenone dianion 

reduction, 8,248,293 

sulfenylation, 7, 125 
synthesis, 6,381417 

stereochemistry, 4,623 

organoytterbium compounds, 1,280 

metal hydrides, 8,269 

carbonylation, 3,1034 
via hydration of alkynes, 4,300 
via hydroformylation, 4,941 
via ketones, 7,694 
via Ritter reaction, 6,261 

tandem vicinal difunctionalization, 4,246-249 
tertiary 

tin enolates 

tris(dialky1amino)alkane synthesis, 6,579 
unsaturated 

cr,p-unsaturated 

dehydrogenation, 7, 122, 144 

synthesis, 2, 116 

lithiation, 1,480 

chelated, Diels-Alder reactions, 5,365-367 
Diels-Alder reactions, 5, 360-365,464 
stereoselective conjugate reduction, 8, 537 
tandem vicinal difunctionalization, 4,257 

stereoselective synthesis via Claisen 
y ,bunsaturated 

rearrangement, 5,828 
Vilsmeier-Haack reaction, 2,786 
vinylogous 

reduction, 8,55 
synthesis, Eschenmoser coupling reaction, 2,865, 

867 
Amides, acyclic 

tandem vicinal difunctionalization, 4,247-249 
Amides, N-alkyl- 

chlorination, 6,208 
Amides, a-alkyl-&keto 

reduction, 8, 11 
Amides, alkynic 

tandem vicinal difunctionalization, 4, 249 
Amides, N-allyl- 

hydroformylation, 4,926 
Amides, a-amino- 

synthesis 
Lewis acid catalysis, 1,349 

Amides, bis(trimethylsily1)- 
crystal structures, 1,37 

Amides, t-butyl- 
reduction 

metal hydrides, 8,27 1 
Amides, dehydro- 

synthesis 
Erlenmeyer azlactone synthesis, 2,406 

Amides, 2,2-dialkoxy- 
dehydration, 6,566 

Amides, NJ-dialkyl- 
deprotonation 

Amides, diethyl- 
reduction 

with lithium dialkylamides, 3,45 

aluminates, 8,272 

Amides, dimethyl- 
reduction 

metal hydrides, 8,271 
Amides, N-halo- 

Amides, hydroxy 

Amides, p-hydroxy- 

Amides, N-( I-hydroxyalkyl)- 

Amides, a-keto- 

Amides, P-keto- 

radical reactions 
alkenes, 7,503 

y-lactone synthesis, 6,353 

synthesis 
via desulfurization, 1,523 

synthesis, 2, 1049 

asymmetric hydrogenation, 8,153 

cyclization reactions 
organosamarium compounds, 1,263 

intermolecular pinacolic coupling reactions 
organosamarium compounds, 1,271 

Amides, P-keto-2-[2-(trimethylsilyl)methyl]- 

Amides, methoxy- 

Amides, N-methoxy-N-methyl- 

cycloaddition reactions, 5,247 

arylation 
reactivity, 2, 1053 

acylation with, I ,  399 
synthesis 
via acid chlorides, 1,399 

Diels-Alder reactions, 5,501 

Diels-Alder reactions, 5,501 

oxirane ring opening, 6,91 

hydroformylation, 4,926 

reaction with oxonium salts, 6,502 
synthesis 

Amides, N-methylenium 

Amides, N-methyl-N-methylenium cations 

Amides, trimethylsilyl- 

Amides, vinyl- 

Amides, vinylogous 

Mannich reaction, 2,903 
via Beckmann reaction, 7,697 

Amide thioacetals 

Amidines 
synthesis, 6,568 

alkylation, 6,552 
reduction, 8,302 
synthesis, 6,542; 7,476 
via alkenes, 7,494 
via reduction of amidoximes, 8,394 

thiolysis, 6,430 
tris(dialky1amino)alkane synthesis, 6,579 

Amidines, a-amino- 
synthesis, 6, 555 

Amidines, a-keto- 
synthesis, 6,556 

Amidines, methylthio- 
alkylation, 3,88 

Amidinium salts 
amide acetal synthesis, 6,568 
amidine synthesis, 6,543 
aminal ester synthesis, 6,575 
2,2-bis(dialkylamino)carbonitrile synthesis, 6,578 
synthesis, 6, 512 
tris(dialky1amino)alkane synthesis, 6,580 

Amidinium salts, azavinylogous 
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synthesis, 6, 522 

synthesis, 6,522 

comparison with aminoalkylation, 2,971 
electrochemical, 7,804 

a-Amidoalkylation 
amides, 1,371 

Amidohydrolases 
phthaloyl group removal 

Amidomercuration, 8,854 
alkenes, 4,741 
demercuration 

Amidinium salts, vinylogous 

Amidoalkylation 

amine protection, 6,643 

alkenes, 4,294 
Amidorazones 

Amidoselenation 
acyl anion equivalents, 6,783 

alkenes, 7,495,523 
Ritter reaction, 6,289 

1-Amido-2-sulfenyl compounds 
synthesis, 7,494 

Amidoximes 
reduction 

Amidyl radicals 

Amiial esters 

synthesis of amidines, 8,394 

cyclizations, 4, 812 

2,2-bis(dialkylamino)carbonitrile synthesis, 6,577 
synthesis, 6,574 

deamination 
imine synthesis, 6,719 

reaction with enol silanes 
Lewis acid mediated, 2,635 

AmiialS 

Amination 
alkenes, 4,290-297 
amines 

primary, 7,741 
secondary, 7,746 

electrophilic, 6, 119 
hydrazine synthesis, 6, 118 

nucleophilic addition to mdlylpalladium complexes 
Amine nucleophiles 

regioselectivity, 4,638-640 
stereochemistry, 4,622-624 

Amine oxalates 

Amine oxides 
Mannich reaction, 2,896 

asymmetric epoxidation 

deoxygenation, 8,390 
Meisenheimer r emgemen t ,  6,843 
oxidation with 

polymers 

kinetic resolution, 7,423 

halides, 7,663 

alkyl iodide oxidation, 7,663 
Amine N-oxides 

deprotonation 

acylation, 6,382 
addition reactions 

alkenes, 4,559 
aliphatic 

anodic oxidation, 7,803 

azomethine ylide generation, 4,1089 
Amines 

alkylation, 6.65 
alkyl halides, 6,65 
sulfonates, 6,72 

amidie synthesis, 6,543 
amidinium salt synthesis, 6,513 
aromatic 

alkylation, 6.66 
anodic oxidation, 7,804 
Birch reduction, 8,498 
hydrogenolysis, 8,916 

aromatic nucleophilic substitution, 4,433 
biological oxidation, 7,736 
2,2-bis(dialkylamino)carbonitrile synthesis, 6,577 
chiral auxiliary 

aldol reaction, 2,233 

synthesis, 6,69 
deamination 

alcohol synthesis, 6,3 
dehydrogenation, 7,738 
dimerization 

mercury-photosensitized, 7,5 
enantioselective syntheses 

via chiral NJ-dialkylhydrazones, 1,379 
heteroaromatic 

N-oxidation, 7,749 
hydride transfer, 8,88 

catalysis, 8,91 
imidoyl halide synthesis, 6,527 
lithium aluminum hydride modifiers, 8,168 
macrocyclic 

metallation 

nucleophilic addition to .rr-allylpalladium complexes, 

cyclic 

synthesis, 3,969 

addition reactions, 1,463 

4,598 
regioselectivity, 4,638 
stereochemistry, 4,622 

Mannich reactions, 2, 1025 

amide synthesis, 6,402 

catalyst, Knoevenagel reaction, 2,343 
Mannich reaction, 2,968 
oxidation, 7,736,842 
synthesis, 7,606 
Vilsmeier-Haack reaction, 2,791 

chelation, 6,645 
silicon-based, 6,646 

optically active 

oxidation 

Primary 

protecting groups for, 6,635 

reactions with 1,l-dihaloalkenes, 6,498 
reaction with alkenes, 4,290-297 
rearrangements, 6,892 

diastereoselectivity, 6,893 
regioselectivity, 6,893 

reduction 
to alkanes, 8,811-832 

reductive amination 
methylation with formaldehyde, 8,47 

reductive deamination, 8,826 
secondary 

catalyst, Knoevenagel reaction, 2,343 
Mannich reaction, 2,956 
oxidation, 7,745 
synthesis, 7,607 
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secondary, chiral 

solvents for reduction 

synthesis, 8,374 

aldol reaction, chiral auxiliary, 2,234 

dissolving metals, 8, 113 

via carboxylic acid degradation, 6,795 
via carboxylic acids, 8,235-254 
via enzyme reduction of imines, 8,204 
via imine reduction, 8 ,2574  
via oximes, oxime ethers and oxime esters, 8,64 
via reduction of azides and triazines, 8,383 
via reduction of hydroxylamines, 8,394 
via reductive cleavage, 8,383 
via substitution processes, 6,65-98 

alkylation, 6,65 

catalyst, Knoevenagel reaction, 2,343 
Reimer-Tiemann reaction, 2,772 
synthesis, 7,607 

thioacylation, 6,420 
0-alkyl thiocarboxylates, 6,420 
carbon disulfide, 6,428 
dithiocarboxylates, 6,423 
3H-1,2-dithiol-3-ones, 6,421 
thioacyl chlorides, 6,422 
thioamides, 6,424 
thioketenes, 6,426 
thiophosgene, 6,423 

Amines, allylic tertiary 

synthons 

tertiary 

reduction 
dissolving metals, 8,971 

Amines, N-(arylthiomethy1)- 
synthesis 
via tertiary amine precursors, 1,370 

Amines, bis(methoxymethy1)- 

to dimethylamines, 8,27 
Amines, NJ-bis(trimethylsily1)- 

to primary amines, 1,369 
Amiies, N-(cyanomethy1)- 

N-methylenamines from, 2,941 
Amines, di-r-alkyl- 

synthesis, 7, 737 
Amines, a,a’-dichloro- 

synthesis, 6,495 
Amines, a,a-difluoro- 

synthesis, 6,495 
Amines, halo- 

reaction with alkenes, 7,471 
Amines, N-halo- 

radical cyclizations, 4,812 
Amines, homoallylic 

alkylation 

Amines, p-hydroxy- 
asymmetric epoxidation 

Amines, N-methylen- 
reactions with organometallic compounds, 1,361 

Amines, perchloryl- 
synthesis 
via chlorination of secondary amines, 7,747 

reduction 

desil ylation 

palladium(II) catalysis, 4,573 

kinetic resolution, 7,423 

Amines, perfluoro-N-bromo- 
addition reactions 

alkenes, 7,500 
Amines, p-phenoxy- 

synthesis, 7,490 
Aminium cation radicals 

Diels-Alder reactions, 5,520 
Aminium ions 

synthesis 
via oxidation of secondary amines, 7,745 
via oxidation of tertiary amines, 7,749 

a-Amino acid chlorides, N-(trifluoroacety1)- 

Amino acids 

Friedel-Crafts reaction 
bimolecular aromatic, 2,740 

acylathg agents, 1,413 
asymmetric synthesis, 3,53 

reductive cleavage of hydrazines, 8,388 
use of 2,5-diketopiperazines, 2,498 
via azides, 6,77 

deamination, 8, 83 1 
enantioselective synthesis 

compounds, 2,986 
reaction of imines with allyl organometallic 

fluorinated 

N-methy lation 

Strecker synthesis, 1,460 
synthesis, 1, 373 

stereoselective, 8,647 
via Ireland silyl ester enolate remgement,  5, 841 
via Lewis acid catalysis, 1, 349 
via reduction of keto acids, 8,386 

0-methyl thiocarboxylates, 6,420 

hydrogenolysis, 8, 8% 

synthesis via hydroformylation, 4,927 

retrograde Diels-Alder reaction, 5,552 

thioacylation, 6,424 

unsaturated fluorinated 

a-Amino acids 
N-ac y lated 

electrochemical oxidation, 2,105 1 
asymmetric aldol cyclizations, 2, 167 
asymmetric hydrogenation 

asymmetric synthesis 
modifying reagents, 8,150 

from a-keto acids, 8, 145 
Ugi reaction, 2, 1098 

deamination-substitution 
preparation of chiral alcohols, 6,3 

esters 
deamination-substitution, 6,4 
imines, alkylation, 3,46 

optically pure, 2,254 
synthesis, 8, 144,3,796 

N-acyliminium ions, 2, 1075 
glycine cation equivalents, 2,1074 
oxazolones, 2,3% 
Ugi reaction, 2, 1095 

$-hydroxy- 

p-Amino acids 
synthesis 

Mannich reaction, 2,916,922 
from 2-methyloxazoline, 2,492 

a-Amino acids, acyl- 

Amino acids, N-acyl- 
cyclodehydration, 2,403 

synthesis 
cobalt-catalyzed carbonylation, 3, 1027 
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Amino acids, N-t-butoxycarbonyl- 
N-ethylation, 6,7 1 

Amino acids, dehydro- 
enantioselective catalytic hydrogenation 

reduction, 2,406 
synthesis, 7, 122 

synthesis, 7,490 

synthesis, 6, 113 
esters, 6, 116 
via oxime ethers, 1,386 

enantioselective aldol reaction 

a-Amino acids, p,y-unsaturated 
synthesis, 3, 117 

Aminoacyl anions 
reactions with electrophiles 

Monsanto procedure, 2,233 

Erlenmeyer azlactone synthesis, 2,406 
a-Amino acids, y-hydroxy- 

a-Amino acids, N-hydroxy- 

a-Amino acids, syn-$-hydroxy- 

chiral titanium enolates, 2, 309 

carbonylation reaction, 3, 1017 
Amino alcohols 

diazotization, 1,846 
lithium aluminum hydride modifiers, 8, 168 
resolution, 7,493 
synthesis 
via cyclization of allylic substrates, 4,406 
via reduction of cyclohexene oxide, 8,383 

synthesis, 6,715 
Amino alcohols, alkynic 

divinyl ketones from 
cyclization, 5,769 

Amino alcohols, dialkyl- 
lithium aluminum hydride modifier, 8,164 

Amino alcohols, monoalkyl- 
lithium aluminum hydride modifiers, 8, 168 

Aminoalky lation 
arylamines 

carbocyclic compounds 

phenols 

vicinal 

Mannich reaction, 2,961 

Mannich reaction, 2,961 

Mannich reaction, 2,956 
a-Aminoalkylation 

synthesis, 2,953 
ipso-Aminoalkylation4estannylation, 2,962 
Aminocarbony lation 

alkenes 
palladium(II) catalysis, 4,561 

Amino-Claisen rearrangement, 6,860 
N-allyl ketene N,O-acetals, 6,861 

Amino cyclitols 
synthesis, 7, 712 

P-Amino esters 
synthesis 

from chiral silyl ketene acetals, 2,638 
a-Amino esters, O-benzyl-N-hydroxy- 

Amino ethers 
synthesis, 6, 114 

chiral auxiliary 

gem-Amino ethers 

1003,1004 

aldol reaction, 2,233 

reactions with allyl organometallic compounds, 2, 

reactions with crotyl organometallic compounds 
dependence of product type on metal, 2,1005 

reactions with propargyl organometallic compounds 
dependence of product type on metal, 2,1005 

gem-Amino ethers, N-bis(trimethylsily1)- 
reactions with allyl organometallic compounds, 2, 
1003 

gem-Amino ethers, N-(trimethylsily1)- 
reactions with allyl organometallic compounds, 2, 

a- Amino ketones 
diazotization 

Aminomercuration 
demercuration 

1003 

synthesis of a-diazo ketones, 3,890 

alkenes, 4,29&292 
Aminomercuration-oxidation, 7,638 
Aminomethylation 

Grignard reagents, 3,258 
Aminonitrenes 

synthesis 
via oxidation of 1,l-disubstituted hydrazines, 7, 
742 

Aminopalladation 
aziridine synthesis, 7,474 

Amino polyols 
synthesis 

Amino radicals 
cyclizations, 4,795 

a-Amino radicals 
ounsaturated 

Amino sugars 

stereoselective, 8,647 

reductive cyclization, 1,275 

synthesis, 7,712; 8,388 
stereoselective, 8,647 
via intramolecular Diels-Alder reaction, 5,425 
via palladium catalysis, 4,598 

Aminosulfenylations 
alkenes, 7,493 

Aminotelluration 
alkenes, 4,343 

Aminyl radicals 
cyclizations, 4, 8 1 1 
metal complexes 

synthesis 
cyclizations, 4, 812 

via oxidation of anilines, 7,739 
via secondary amines, 7,745 

Amminimium radicals 
cations 

Ammonia 
cyclizations, 4, 812 

alkali metal reductions 
benzylic compounds, 8,97 1 
carbonyl compounds, 8,308 

catalyst 
Knoevenagel reaction, 2,343 

dissolving metal reductions 
added proton source, 8,112 
chemoselectivity, 8,113 
no added proton source, 8, 112 

Knoevenagel reaction, 2,343 

Ammonium acetate 
catalyst 

Ammonium acetate, ethylenedi- 
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catalyst 
Knoevenagel reaction, 2,343 

Ammonium azides, tetra-n-butyl- 
reaction with epoxides 
ring opening, 6,91 

Ammonium borohydride, tetraalkyl- 
triazolyl ketone reduction, 8, 13 

Ammonium bromide, phenacylbenzyldimethyl- 
Stevens rearrangement, 3,913 

Ammonium carboxylates 
dehydration, 6,382 

Ammonium cation, tetraalkyl- 
electmreduction 

mediator, 8, 132 
Ammonium chloride 

Claisen rearrangement 
catalysis, 5, 850 

zinc 
nitro compound reduction, 8,366 

Ritter reaction, 6,280 

Ammonium chloride, dibenzyldimethyl- 

Ammonium chlorochromate, benzyltriethyl- 

photolysis 

oxidation 
alcohols, 7,283 

Ammonium chlorochromate, benzyltrimethyl- 
oxidation 

alcohols, 7,283 
Ammonium chlorochromate, tetra-n- butyl- 

oxidation 
alcohols, 7, 283 

Ammonium chlorochromate, trimethyl- 

Ainmonium chromate 

oxidation 
alcohols, 7,283 

resin support 

SRN~ reactions, 4,460 

catalyst 

Ammonium cyanide, triethyl- 
nitrile synthesis, 6,234 

Ammonium cyanoborohydride, tetrabutyl- 
reduction 

alcohol oxidation, 7,280 
Ammonium compounds, p-iodophenyltrimethyl- 

Ammonium cyanide, tetrabutyl- 

benzoin condensation, 1,543 

enones, 8,538 

reductive amination 

Ammonium dichromate 

Ammonium cyanoborohydrides, tetraalkyl- 

nonpolar solvents, 8,54 

oxidation 
solid support, 7,845 

alcohols, 7,286 
Ammonium enolates 

Ammonium dichromate, bis(tetrabuty1)- 
oxidation 

enantioselective aldol reaction 
gold catalysis, 2 ,3  17 

Ammonium fluoride, benzyltrimethyl- 
catalyst 

catalyst 

allylsilane reactions with aldehydes, 2,571 
Ammonium fluoride, t-butyl- 

allylsilane reactions with aldehydes, 2,571 
Ammonium fluoride, tetrabutyl- 

catalyst 

fluorination 
enol silane reaction with aldehydes, 2,633 

alkyl alcohol derivatives, 6, 219 

silyl nitronates, 2,335 

catalyst, 2,329 
Ammonium formate 

hydride donor 
carbonyl compound reduction, 8,320 
reductive alkylation of amines, 8,84 

hydride transfer, 8,84 

Ammonium fluoride, tetra-n-butyl- 
Henry reaction 

Henry reaction, high pressure 

reduction 

Ammonium formate, trialkyl- 
hydrogen donor, 8,557 

Ammonium halides, benzyldimethyl(trimethy1- 
silylmethy1)- 
desilylation, 4,430 

aldol reaction 
Ammonium hydroxide, benzyltriethyl- 

piperonal with N-crotonylpiperidine, 2, 153 
Ammonium hydroxide, tetraethyl- 

hydroxylation 
tetrasubstituted alkenes, 7,439 

Ammonium iodide, (iodomethy1)trimethyl- 

Ammonium molybdate 
Eschenmoser’s salt from, 2, 899 

oxidation 
secondary alcohols, 7,320 

Ammonium permanganate, benzyltriethyl- 
oxidation 

amines, 6,402 
ethers, 7,236 

Ammonium permanganate, benzyltrimethyl- 

Ammonium permthenate, tetra-n-propyl- 
alkane oxidation, 7, 12 

oxidation 
primary alcohols, 7,311 

Ammonium persulfate 
alkene hydroxylation, 7,447 

Ammonium radical cations, alkyl- 
alkane oxidation, 7, 17 

Ammonium salts 
reduction 

synthesis 
dissolving metals, 8,828 

via substitution processes, 6,65-98 

reaction with Grignard reagents, 3,246 

intermolecular pinacol coupling reactions, 3,568 

reaction with activated alkynes, 4,49 

oxidation 

Ammonium salts, allyltrialkyl- 

Ammonium salts, tetraakyl- 

Ammonium salts, trialkyl- 

Ammonium tetrabromooxomolybdate, benzyltrimethyl- 

secondary alcohols, 7,321 
Ammonium tetrafluoroborate, N-sulfinyldimethyl- 

Ammonium triacetoxyborohydride, tetra-n-butyl- 

Ammonium triacetoxyborohydride, tetramethyl- 

Ammonium trifluoroacetate, dibenzyl- 

alkylmercaptomethyleniminium salt synthesis, 6 ,5  12 

selective aldehyde reduction, 8, 16 

ketone reduction, 8 , 9  

aldol reaction 



Ammonium ylides Cumulative Subject Index 442 

regioselective, 2,156 
Ammonium ylides, allylic 

rearrangements, 6,854 
Ammonium ylides, cyclic 

2,3-sigmatropic rearrangements, 6,855 
Ammonolysis 

aryl halides, 4,434 
Amox ycillin 

synthesis 

Amphetamine 
2-arylglycines, 3,303 

hydrogenation, 8,146 
synthesis, 7,502 

Amphimedine 
synthesis 

Amphotericin B 
organopalladium catalysts, 3,232 

synthesis, 1,564 
use of aldol reaction, 2,195 
via cuprate 1,2-addition, 1, 126 
via Homer-Wadsworth-Emmons reaction, 1,5 
via Wittig reaction, 1,763 

Ampicillin 
synthesis 

2-arylglycines, 3,303 

allylic oxidation, 7, 112 

synthesis, 3,558 

enantioselective synthesis 

synthesis, 2, 1069; 8,604 

a-Amyrin acetate 

Anacyclin 

Anatoxin a 

Mannich reaction, 2, 1012 

Eschenmoser coupling reaction, 2, 879 
Mannich reaction, 2,1012 
via acylation of precursor, 1,403 
via dibromocyclopropyl compounds, 4, 1023 

Anbadons 
Knoevenagel reaction, 2,346 

Ancistrocladine 
synthesis, 3,506; 6,738 

Ancistrocladisine 
synthesis, 6,738 

Androstadienedione 
rearrangement, 3,804,810 

1,4-Androstadiene-3,17-dione 
hydrogenation, 8,535 

Androstadienone, 4-methyl- 
rearrangement, 3, 805 

Sa-Androstane, 3P-acetoxy- 
reduction 

homogeneous catalysis, 8,452 

lithium aluminum hydride, 8,345 

via 17P-hydroxy-5a-androstan-3-one, 1,530 

ene reaction, 2,552 

Androstane, 3-acetyl-3-bromo- 
synthesis 

Androstane-2,17-dione 
synthesis 

Androstane-3,17-dione 
carbonyl group protection, 6,675 
reactions with organometallic reagents 

microbial hydroxylation, 7,72 

regioselectivity, 1, 152 
Sa-Androstanes 

Androstanone 

'72 

selenol esters 

Androstan-1 1-one 
synthesis, 6,462 

reduction 
dissolving metals, 8, 118 

Androstan- 17-one 
reduction 

dissolving metals, 8, 122 
Sa-Androstan-3-one 

microbial hydroxylation, 7.69 
5-Androstan- 17-one 

microbial hydroxylation, 7,71,73 
5-Androstan- 17-0ne, 12,12difluoro- 

microbial hydroxylation, 7.73 
Sa-Androstan3-0ne, 16P-hydroxy- 

microbial hydroxylation, 7,71 
Androstenedione 

enzymatic reduction, 8,561 
Androstene-3,17-dione 

boron trifluoride complex 
NMR, 1,293 

Androst-4-ene-3,17-dione 
microbial hydroxylation, 7,74 

9a,lOg-Androst-4-ene-3,17-dione 
microbial hydroxylation, 7,71 

9~,1Oa-Andmst-4-ene-3,17-dione 
microbial hydroxylation, 7,71 

hdrosten-3-01- 17-one 
hydroxylation, 7, 11 

Androstenone 
epoxide 

rearrangement, 3,738 

dissolving metals, 8, 122 
5-Androsten-l7-one, 3P-acetoxy- 

5P-Androst-9( 1 l)-en-lZone, 3a, 17P-diacetoxy- 

Androst-5-en-17-one, 1 P3P-dihydroxy- 

4-Androsten-3-one, 17P-hydroxy- 

Anemonin 

Angelic in 

Anguidine 

5-Androsten- 16-one 
reduction 

reduction, 8,937 

11-hydroxy- 
rearrangement, 3,833 

synthesis, 7,73 

reduction, 8,935 

synthesis, 7,619 

synthesis, 5, 1096, 1099 
regioselective, 5, 1094 

ene reaction, 2,550 
synthesis 

Angustidine 
synthesis 

Mannich reaction, 2,913 
Angustine 

Angustine, 13b, 14-dihydro- 
synthesis 

Anhydrides 

synthesis 
Mannich reaction, 2,913 

Mannich reaction, 2,913 

acylation, 1,423 
thiols, 6,443 

acyl transfer 
ester synthesis, 6,327 



443 Cumulative Subject Index Anisole 

cyclic 

macrolactonization, 6,369 
methylenation 

Tebbe reagent, 5,1124 
mixed 

acylation, 6, 328 
reduction, 8,239 

to aldehydes, 8,291 
Tebbe reaction, 1,743 
thioacylation 

alcohols and phenols, 6,449 
Vilsmeier-Haack reaction, 2,792 

metallation 

Anilides, N-alkyl- 
a$-unsaturated 

Anilides, N-methyl- 

reduction, 8,291 

Anilides 

addition reactions, 1,463 

photoinduced cyclization, 4,477 

reduction 
metal hydrides, 8,270,272 

photoinduced cyclization, 4,477 

metal complexes 

Aniline, N-acyl-o-chloro- 

Aniline, o-alkyl- 

addition reactions, 4,534 
Aniline, N-allyl- 

oxamination, 7,489 
Aniline, benzylidene- 

reaction with crotyl organometallic compounds 
syn-unti selectivity, 2,991 

reaction with silyl ketene acetals 
stereoselectivity, 2,638 

Aniline, N-benzylidine- 
reactions with organometallic compounds, 1,361 
reactions with sulfinyl-stabilized carbanions, 1 , 5  15 

Aniline, bromo- 
hydrogenation, 8,907 

Aniline, 4-n-butylnitro- 
synthesis, 4,433 

Aniline, NjV-diethyl- 
thexylborane complex 

hydroboration, 8,709 
Aniline, NjV-dimethyl- 

Birch reduction 
dissolving metals, 8,498 

reaction with formaldehyde 
Mannich reaction, 2,961 

Rosenmund reduction, 8,287 

reaction with piperidine, 4,423 

reaction with organometallic reagents, 2,975 

lithium aluminum hydride modifier, 8,166 

thiobenzoylation, 6,424 

N-alkylation, 6,66 
synthesis, 6, 110 

Aniline, 2-nitroso- 
synthesis 

Aniline, 2,3-dinitro- 

Aniline, N-diphenylmethylene- 

Aniline, N-ethyl- 

Aniline, N-methyl- 

Aniline, p-nitro- 

via oxidation of o-phenylenediamine, 7,737 
Aniline, pentachloro- 

oxidation 

sodium hypochlorite, 7,738 

[3 + 21 cycloaddition reactions 
with ql-butynyliron complexes, 5,277 

Aniline, N-sulfiyl- 

Aniline, 2,4,6-trimethyl- 
synthesis 

via Swl reaction, 4,472 
Aniline derivatives 

formylation, 3,969 
Aniline pivalamides 

ortho lithiation 
addition reactions, 1,464 

Anilines 
N-alkylation, 6,66 
isopropy lation 

meta metallation 

ortho alkylation, 4,430 
synthesis, 4,434; 8,367 
tertiary 

hydride donors, 8,98 

Friedelxrafts reaction, 3,302 

addition reactions, 1,463 

Anilines, o-alkynyl- 
synthesis, 3,543 

Anilines, o-allyl- 
N-substituted 

Anilines, azido- 
synthesis 

carbonylation, 3, 1038 

via phthaloyl intermediate, 6,255 
Anion exchange reactions 

amide halide synthesis, 6,500 
Anion exchange resins 

aldol reaction, 2, 138 
chromic acid 

alcohol oxidation, 7,280 
Anisaldehyde 

reduction 
boranes, 8, 3 16 

Anisatin 

Anisoic acids 
synthesis, 7,242 

Birch reduction 
dissolving metals, 8,501 

Anisole 
meta-acylation, 4,532 
Friedel-Crafts alkylation, 3,300 
oxidative coupling, 3,669 
photocycloaddition reactions 

with vinylene carbonate, 5,653 
Anisole, p-chloro- 

hydrogenolysis, 8,906 
Anisole, (m-cyanoalkyl)- 

metal complexes 
addition-protonation reactions, 4,543 

Anisole, dihydro- 
reactions with iron carbonyls, 4,665 

Anisole, 2,4-dimethyl- 
amidoalkylation, 2,971 

Anisole, 2,6-dimethyl- 
benzylation, 3,300 

Anisole, p-fluoro- 
catalytic hydrogenation, 8,903 

Anisole, p-iodo- 
reaction with phenylselenides, 4,454 

Anisole, o-lithio- 



Anisole Cumulative Subject Index 444 

acylation, 1,404 

metallated 
Anisole, 2-methoxythio- 

alkylation, 3, 135 
Anisole, 2-phenyl- 

synthesis 
via benzyne, 4,510 

Anisole, trimethylsilylmethylthio- 
alkylation, 3, 137 
metallated 

alkylation, 3, 135 
Anisoles 

Birch reduction 
dissolving metals, 8,493 

electrochemical reduction, 8,517 
reductive silylation, 8,s 18 

synthesis, 3,77; 8,605 
Anisomycin 

Eschenmoser coupling reaction, 2,889 
Annulation 

intramolecular Barbier process 
samarium diiodide, 1,262 

Michael ring closure, 4, 121,260 

oxy anion-accelerated 
[4 + 21 Annulation 

vinylcyclobutane rearrangement, 5, 1020 
ad-Annulation 

bicyclic ketoester synthesis, 4, 8 
Annulations 

two-alkyne, 5,1102 
[3 + 21 Annulations 

allenylsilanes, 1, 596 
[ 101 Annulene 

disrotatory ring closure, 5,716 
synthesis 

[ 121Annulene 
electrocyclization, 5,7 17 

[14]Annulene 
synthesis 

Knoevenagel reaction, 2,377 
[16lAnnulene 

disrotatory ring closure, 5,716 
Annulenes 

synthesis, 3,594 
Annulenes, dehydro- 

synthesis, 3,556 
[ 13lAnnulenone, 6,8-bis(dihydro)- 

synthesis 
Knoevenagel reaction, 2,376 

Annulenones 
synthesis 

via [6 + 41 cycloaddition, 5, 623 

aldol reaction, 2, 152 
Anodic a-acetoxylation 

ketones, 7,798 
Anodic hydroxylation 

aromatic compounds, 7,800 
Anodic a-methoxylation 

ketones, 7,798 
Anodic oxidation 

alkanes, 7,793 
benzylic position 

aromatic compounds, 7,801 
1,2-diols, 7,707 
double mediatory systems, 7, 809 
electrochemical, 7, 790 

heteromediatory systems, 7,808 
homomediatory systems, 7,808 
mediators, 7,807 
unsaturated compounds, 7,794 

occurrence, 2 , l  

lithium salt complexes 

lithium salt complexes 

Ansamycin 

Antamanide 

crystal structure, 1,300 

crystal structure, 1,300 

Antamanide, perhydro- 

Antheridic acid 
synthesis, 7,90 

Anthendiogen- An 
synthesis 

via vinylcyclopropane rearrangement, 5, 1014 
via vinylcyclopropane thermolysis, 4, 1048 

Antheridiogens 
synthesis 
via cyclofunctionalization of cycloalkene, 4,373 

Anthracene, 9-bromo- 
charge-transfer osmylation, 7,864 
S R N ~  reaction, 4,461 

photocycloaddition reactions 
cycloheptatriene, 5,636 
2,5-dimethyl-2,4-hexadiene, 5,636 

Anthracene, %cyano- 

Anthracene, 9,lO-dibromo- 

Anthracene, 9,lO-dihydro- 
charge-transfer osmylation, 7,864 

synthesis 
Friedel-Crafts reaction, 2,761 

Anthracene, 9,lO-dimethyl- 
Diels-Alder reactions, 5,7 1 

acyl nitroso compounds, 5,419 
tetracyanoethylene, 5,76 

Anthracene, 9-methyl- 
hydrogenation 

Anthracene, 9-nitro- 

Anthracene, 9-trifluoroacetyl- 

homogeneous catalysis, 8,455 

charge-transfer osmylation, 7,864 

hydrogenation 

Anthracene hydride 

Anthracenes 

homogeneous catalysis, 8,455 

reaction with chalcone, 8,563 

anodic oxidation, 7,799 
Ritter reaction, 6,282 

Birch reduction 
dissolving metals, 8,497 

charge-transfer osmylation, 7,864 
[4 + 31 cycloaddition reactions, 5,608 
Diels-Alder reactions 

benzynes, 5,383 
Lewis acid promoted, 5,339 
selenocarbonyl dienophiles, 5,442 

hydrogenation, 8,438 
homogeneous catalysis, 8,454,455 

osmium tetroxide complex 
time-resolved spectra, 7,865 

ozonization 
[4 + 31 cycloadditions, 4,1075 

photocycloaddition reactions 
2,5-dimethyl-2,3-hexadiene, 5,636 



445 Cumulative Subject Index Aplysiatoxin 
photolyses, 5,637 
radical cation 

absorption spectrum, 7,865 
reaction with tetracyanoethylene 

thermochemistry, 5,76 
retrograde Diels-Alder reactions, 5,552 
thermal osmylation, 7,863 
Vilsmeier-Haack reaction, 2,779 

synthesis, 5, 1098; 7,341 
Anthrac yclines 

Dieckmann reaction, 2,824 
Friedel-Crafts reaction, 2,761,762 
via benzocyclobutene ring opening, 5,693 
via Diels-Alder reactions, 5,327,375,393 
via Michael addition, 4, 14,27 

Anthracyclines, demethoxy- 
synthesis 

via Diels-Alder reaction, 5,338 
Anthracyclinone, 1 l-deoxy- 

synthesis 
via protected acetaldehyde cyanohydrin, 1,554 

via annulation of arynes, 1,554 
via Diels-Alder reaction, 5,384 
via oxyanion-accelerated rearrangement, 5,  1022 

Anthrac yclinones 
synthesis, 7, 345 

Anthramycin 
synthesis, 3,487 

palladium-catalyzed carbonylation, 3, 1038 
via directed lithiation, 1,469 

Friedel-Crafts reaction, 2,759 

benzyne from via diazotization 

synthesis 

Anthranilic acid, N-( 3-trifluoromethylpheny1)- 

Anthranilic acids 

benzocyclobutene synthesis, 5,692 

via Hofmann reaction, 6,802 
Anthranilohydroxamic acid 

Lossen reaction, 6,824 
Anthranol 

retro Diels-Alder reaction, 5,564 
Anthraquinone, bis(bromomethy1)- 

Diels-Alder reactions, 5,394 
9,lO-Anthraquinone, 1,4-dihydroxy-5-methoxy- 

Friedel-Crafts reaction, 2,762 
Anthraquinones 

biomimetic synthesis, 2, 176 
charge-transfer osmylation, 7,864 
reaction with allylzinc bromide, 1 , 2  18 
reduction 

silanes, 8, 3 18 
synthesis, 7, 341 

Friedel-Crafts reaction, 2,754 
via annulation of arynes, 1,554 
via arene-metal complexes, 4,546 
via arynes, 4,497 
via benzocyclobutene ring opening, 5,693 
via [2 + 2 + 21 cycloadditions, 5,  1148 
via Michael addition, 4,27 

Anthrasteroids 
synthesis, 7,833 

Anthrone 
synthesis, 2, 173 

9-Anthrone, 1 O-arylmethylene- 
reduction, 8,950 

9-Anthrylmethyl esters 

carboxy-protecting groups 
photolysis, 6,668 

Antibiotic A 23 187 - see C a l c ~ y c i n  
Antibiotic CC-1066 

synthesis 

Antibiotics 
synthesis 

via cyclopropanation, 4, 1043 

Eschenmoser coupling reaction, 2, 887 
Antibiotic X-206 

synthesis 
via higher order cuprate, 1, 130 

Antibiotic X-296 

Anti Cram-Felkin stereochemical control 

Antidepressants 

Antimonic acid, fluoro- 

synthesis, 7,245 

Diels-Alder reactions, 2,677 

synthesis, 7,397 

catalyst 
Friedel-Crafts reaction, 3,297 

Antimony, alkylbis(pheny1thio)- 

Antimony compounds, crotyl- 
synthesis, 7, 728 

type 
reactions with aldehydes, 2.24 

Antimony pentachloride 
activator 

catalyst 

reaction with alkenes, 7,530 

fluorination, 6,220 
mixture with alkyl fluoride 

DMSO oxidation of alcohols, 7,299 

Friedel-Crafts reaction, 2,714 

Antimony trifluoride 

Friedel-Crafts reaction, intermediate, 3,299 
Antimycin A3 

synthesis 
via activated amides, 6,373 
via macrolactonization, 6,369 

Antirhine 
synthesis 

via Baeyer-Villiger reaction, 7,682 
Antofine 

synthesis 
via selective orrho lithiation, 1,466 

Aobamine 

Aphidicolin 
synthesis, 1,564 

synthesis, 3,717; 7,633; 8,946 
epoxide ring opening, 3,752 
rearrangement of allylic epoxides, 3,762 
via conjugate addition, 4, 215 

p-1 -Apiofuranoside 
asymmetric synthesis 

via photocycloaddition, 5,  185 
Apiose 

synthesis 

Aplasmomycin 
synthesis 

via Patern-Buchi reaction, 5,  158 

via organocuprates, 4, 176 
via oxalate acylation, 1,425 

Aply siatoxin 

Aplysiatoxin, debromo- 
synthesis, 3, 126, 168; 7,246 
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synthesis, 3,126; 7,246 

synthesis, 3,783 

decarboxylation, 7,732 

hexamethyl ether 
synthesis, 3,665 

Aplysin 

Apocamphane- 1 -carboxylic acid 

Apogossypol 

Apomitomycin 
synthesis 

Apopinene, 2-ethyl- 
hydroboration, 8,722 

Aporphines 
11-substituted 

synthesis, 3,507 

Eschenmoser coupling reaction, 2,888 

synthesis via arynes, 4,5 13 

via arynes, 4,504 
via Diels-Alder reaction, 5,384 
via photocyclization, 5,724 

Aquillochin 

Arabinol 

Arabinose 

synthesis, 3,691 

synthesis, 7,645 

selective monoacetylation 

synthesis, 8,292 

Knoevenagel reaction, 2,385 

reduction, 8,226 

eicosanoid metabolites 
synthesis, 3,217 

lipoxygenase metabolites 
synthesis, 7, 712 

synthesis, 7,731 
via (2)-selective alkenation, 1,758 

synthesis, 3,250 

synthesis, 3,247 

13 + 21 and [5 + 21,5,645-671 
exciplex pathway, 5,649 
mechanism, 5,648-654 

Baeyer-Villiger reaction, 7,684 

synthesis 

enzymatic, 6,340 

Arabinose, 2,s-anhydro- 

B-L-Arabinoside, methyl 3,4-O-benzylidene- 

Arachidonic acid 

Arachidonic acid, 3-dehydro- 

Arachidonic acid, 5,ddehydro- 

Arene-alkene photocycloaddition reactions 

Arenecarbaldeh ydes 

Arenecarbodithioates, 2-dialkylaminoethyl 

via ethyl arenecarbodithioates, 6,454 
Arenecarbodithioates, vinyl 

thioarylation 
thioxoester synthesis, 6,450 

transesterification, 6,454 
Arenecarbonitriles 

synthesis, 4,457 
via Swl  reaction, 4,471 

Arenecarbothioates, 0-ethyl 

via imidates, 6,452 
Arenecarbothioates, S-phenyl esters 

synthesis, 6,441 
Arenediazocyanide 

Diels-Alder reactions, 5,428 

synthesis 

Arenediazonium salts 
carbonylation, 3,1026 
generation 

hydrogenolysis, 8,916 
radical cyclizations, 4,804 
vinylation 

Arene oxides 

Arenes 

radical addition reactions, 4,757 

palladium complexes, 4,835,842,856 

microbial hydroxylation, 7,78 

acylation, 6,445 
alkylation 

amination, 7,10 
[4 + 31 cycloaddition reactions, 5,608 
q5-cyclohexadienyl complexes 

dithiocarboxylation, 6,456 
electron deficient 

nucleophilic addition, substitution by, 4 , 4 2 3 4 7  
Friedel-Crafts acylation 

via thiol esters, 6,445 
Mannich reaction, 2, 1016 
metal complexes 

Friedel-Crafts reaction, 3,298 

addition reactions, 4,531-547 

cine-tele substitution, 4,527 
cyclization, 4,524 
nucleophilic addition reactions, 4 , s  17-547 
nucleophilic substitution, 4,521-531 
synthesis, 4,519-521 

nitrile synthesis, 6,240 
osmy lation 

polyhalogenated 

radical cations 

charge transfer, 7,865 
electron transfer, 7,866 

diaryne equivalents, 4,496 

electrophilic aromatic substitution, 7,870 
time-resolved spectra, 7,864 

Friedel-Crafts reaction, 3,303 

via aryl halides, 8,895-920 

palladium complexes, 4,835-837 
Arenes, alkoxy- 

photocycloaddition reactions, 5,652 
Arenes, alkyl- 

photocycloaddition reactions, 5,652 
Arenes, bromo- 

carbonylation 

Arenes, methoxy- 
oxidative demethylation, 7,346,350 

Arenes, methyl- 
intramolecular isomerization 

Friedel-Crafts reaction, 3,328 

regiospecific alkylation 

synthesis 

thioacylation, 6,453 
vinyl substitutions 

palladium catalysts, 3,1018 

Arenes, nitro- 
addition reactions 

with organomagnesium compounds, 4,85 
Arenes, thiocyano- 

synthesis, 4,443 
Arenesulfenyl sulfamates 

synthesis 
via oxosulfenylation of alkenes, 4,335 



447 Cumulative Subject Index Arylamine 
Arenesulfonamides, Nfl-dichloro- 

reactions with alkenes, 7,498 
Arenesulfonyl halides 

addition reactions 
alkenes, 7,5 18 

Arenesulfonylhydrazones 
Bamford-Stevens reaction, 6,776 
synthesis, 8, 940 

Arenethioates, S-(2-0xoalkyl) 
synthesis 

Arene thiols 
via acylation of dipole-stabilized carbanions, 6,446 

nicotinium dichromate, 7,277 
dimerization 

Arenethiosulfenyl chlorides 

Argentilactone 

Arginine acid 

reaction with alkenes, 7,516 

synthesis, 3, 168 

hydrogenation 
catalytic, 8, 145 

via Diels-Alder reaction, 5,370 

Aristeromycin 
synthesis 

Aristolactone 
synthesis 

Aristoteline 
synthesis 

Wittig rearrangement, 3,1010 

via Ritter reaction, mercuration, 6,284 
Amdt-Eistert synthesis 

diazoalkanes, 1,844 
diazo compounds, 6,127 
a-diazo ketones 

Wolff rearrangement, 3,897 

synthesis 

synthesis, 3,888 

Amottianamide, methyl- 

via Diels-Alder reaction, 5,500 
AmOttinin 

synthesis, 7, 823 
Aromadendrene 

synthesis, 3, 390 
Aromatic compounds 

activated 

anodic oxidation, 7,799 
hydrogenation 

radical addition reactions, 4,766-770 
reactions with chloromethyleniminium-based salts 

Vilsmeier-Haack reaction, 2,779 
reaction with ketocarbenes, 4,1031-1064 
reduction 

thioimidate synthesis, 6,540 

homogeneous catalysis, 8,453 

Benkeser reduction, 8,516 
Birch reduction, 8,490 
dissolving metals, 8,489-519 
electrochemical methods, 8,517 
photochemical methods, 8,517 

reductive silylations, 8,517 
synthesis 

via 2,3-sigmatropic rearrangement, 6,873 
Aromatic compounds, fluoro- 

Aromatic compounds, nitro 
synthesis, 4,445 

irradiation, 7,43 

Aromatic compounds, vinyl- 
hydroformylation, 4,932 

regioselectivity, 4,919 
Aromatic halides 

organosamarium compounds, 1,258 
Aromatic hydrocarbons 

heterogeneous catalysis, 8,436 
mechanism, 8,437 
stereochemistry, 8,437 
structure-reactivity, 8,436 

nuclear hydroxylation 
microbial, 7,78 

reactions with ketones 

hydrogenation 

Aromaticin 

a-Aromaticity 

Aromatic substitution 

synthesis, 7, 313 

cyclopropanes, 5,900 

electrochemically induced, 4,453 
electron-transfer, 7,872 

synthesis, 1, 566; 7, 313 

Aromatization 
alkanes, 7,6 
photochemical 

quinones, 7, 136 
steroids 

Aromatin 

via Cope-Claisen rearrangement, 5,886 

cyclohexadienones, 3,8 13 

microbial, 7,67 
Aroyl chlorides 

acyloin coupling reaction, 3,617 
Aroyl cyanides 

synthesis 
via phase transfer catalysis, 6,3 17 

Arsabenzaldehyde 

Arsenic ylides 

Arsenides 

Arsine, triphenyl- 

Knoevenagel reaction, 2,369 

cyclopropanation, 4,987 

Swl reactions, 4,474 

platinum complex 
in hydrocarboxylation, 4,939 

Arsonium ylides 
epoxidation, 1,825 
reaction with carbonyl compounds 

synthesis, 1,825 
Arteannuin B 

synthesis 

synthesis, 3,869 

formation of alkenes and epoxides, 3,203 

Mannich reaction, 2,904 
Artemesia ketone 

Friedel-Crafts acylation of allylsilanes, 2,7 16 
use of ylidic rearrangements, 3,964 
via sequential dialkylation, 1,557 

Artemisinin 
synthesis 

via PaternWBiichi reaction, 5, 155 
Arthrobacter simplex 

Arylamide ions 

Arylamine, N-nitrosoacyl- 

dehydrogenation, 7,145 

arylation, 4,470 
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rearrangement 
aryne generation, 4,487 

Arylamines 
aminoalkylation 

aromatic nucleophilic substitution, 4,433 
synthesis 

vinylation 

Mannich reaction, 2,961 

via Swl reaction, 4,472 

palladium complexes, 4,856 
Aryl anions 

Arylation 
aryne generation, 4,486-488 

amides, 6,399 
carbon nucleophilies, 4,429 
intramolecular homolytic, 4,476 
organomercury compounds 

palladium complexes, 4, 838 
a-Arylation 

metal enolates 
regioselectivity, 3, 12 

Pummerer rearrangement 
preparation of a-arylated sulfides, 7, 199 

Aryl bromides 

Aryl carbanions 

Aryl chlorides 

hydrogenolysis, 8,906 

alkylation, 3,259 

hydrogenolysis, 8,904 
vinyl substitutions 

palladium complexes, 4, 835 
Aryl complexes 

Aryl compounds 
benzannulation, 5, 1 100 

coupling reactions, 3,499 
crossed, 3,501 
intramolecular, 3,505 
with alkenes, 3,492 

dimerization, 3,499 
Aryl compounds, allyl- 

chiral 

Aryl cyanates 
synthesis 

Aryl cyanides 

Aryl fluorides 

synthesis, 3,246 

via phenols, 8,912 

synthesis, 6,241 

hydrogenolysis, 8,903 

addition reactions 

conjugate additions 

Aryl groups 

with alkenic r-systems, 4,72-99 

catalyzed by Lewis acids, 4,14&158 
Aryl halides 

ammonolysis, 4,434 
carbonylation 

cross-coupling reactions 

deprotonation 

nitrile synthesis, 6,231 
reaction with organocopper compounds, 3,219 
reaction with phenoxides, 4,469 
reduction, 8,895-920 

palladium catalysts, 3,1021 

organometallic reagents, 3,522 

aryne generation, 4,486 

synthesis, 7,340 
vinyl substitutions 

Arylic oxidation, 7,329 
Aryl iodides 

Aryl isocyanates 

Aryloxy radicals 

Aryl phosphates 

palladium complexes, 4,842-856 

hydrogenolysis, 8,908 

2-azetidinones from, 5, 103 

oxidative coupling, 3,660 

coupling reactions 
with sp3 organometallics, 3,455 

reaction with alkenylaluminum, 3,492 

coupling with cyanides, 4,471 
cyclizations, 4,796-798 
nucleophilic coupling, 4,45 1-480 

radical nucleophilic substitution, 4,454 

hydrogenolysis, 8,914 

vinyl substitutions 

Arylsulfonyl chlorides 
vinyl substitutions 

Aryl radicals 

Aryl scrambling 

Aryl sulfides 

Aryl sulfinates 

palladium complexes, 4,856 

palladium complexes, 4,835,856 

alcohol protection 
cleavage, 6,659 

2-Arylsulfonylethyl carbonate 

Aryl triflates 
carbonylation 

coupling reactions 
formation of esters, 3, 1029 

with sp3 organometallics, 3,455 
with vinylstannane, 3,495 

cross-coupling reactions 
with terminal alkynes, 3,531 

reaction with cyanocuprates, 3,219 
reduction, 8,933 

Aryne, oxazolinyl- 
reaction with alkyllithiums, 4,494 

Arynes 
chemoselectivity, 4,492 
Diels-Alder reaction, 4,512 
1.3-dipolar additions, 4,512 
generation, 4,485490 
metal complexes, 4,485 
nucleophilic addition, 4,491-513 

regioselectivity, 4,492495 
nucleophilic coupling, 4,483-513 
reaction with ambident anions, 4,492 
soft acids, 4,491 
soft electrophiles, 4,484 
zirconium complexes, 4,485 

Arynic substitution 
in synthesis, 4,495-513 

Asatone 
synthesis, 3,697 

Asatone, bisdemethoxy- 
synthesis, 3,697 

Ascorbic acid 
intermolecular redox reactions 

via enediols, 8,88 
Aspartame 



449 Cumulative Subject Index Auraptenol 
esters, 6,324 
synthesis, 6,384 

enzymatic, 6,399 
in UV light, 6,402 

Aspartamine 
synthesis, 3,543 

Aspartate proteases 
peptide synthesis, 6,395 

Aspartic acid 
lithium aluminum hydride modifiers, 8,168 
synthesis 

via reductive amination, 8,144 
Asperdiol 

synthesis, 7,647 

Aspergillus awamori 

Aspergillus niger 

via chromium(II) ion mediation, 1,187 

hydrocarbon hydroxylation, 7,59 

hydrocarbon hydroxylation, 7,62 
reduction 

(f)-Asperlin 
synthesis 

unsaturated carbonyl compounds, 8,558 

stereocontrolled, 2,94 
Aspicilin 

synthesis 
via enone reduction, 8,545 
via macrolactonization, 6,373 

Aspidodispermine, deoxy- 

Aspidosperma alkaloids 
synthesis, 7, 175 

synthesis 
iminium ion-arene cyclization, 2,1022 
Mannich reactions, 2, 1043 
via annulation, 5, 1100 
via cyclohexadienyl complexes, 4,680 

Aspidosperma alkaloids, deethyl- 
synthesis 

via retro Diels-Alder reactions, 5,581 
Aspidospermidme, 6,7-dehydro- 

synthesis 

synthesis 

via Diels-Alder reaction, 5,372 
Aspidospermidine, 16-methoxy- 1,2,6,7-tetradehydro- 

Mannich reactions, 2, 1043 
Aspidospermine 

synthesis 
via cyclohexadienyl complexes, 4,679 
via diene protection, 6,690 

Aspidospermine alkaloids 

Astel toxin 
synthesis, 6,754 

synthesis 

Asteriscanolide 
synthesis 

Asteromurin A 
synthesis, 7,243 

Asymmetric catalysts 
Danens glycidic ester condensation, 2,435 

Asymmetric dihydroxy lation 
alkenes, 7,429 

Asymmetric epoxidation 
absolute configuration, 7,391 
alcohol-free dichloromethane, 7,394 

via photocycloaddition, 5,  172 

via [4 + 41 cycloaddition, 5,641 

catalysis 
titanium complexes, 7,422 

catalyst preparation, 7,394 
competing side reactions, 7,394 
concentration, 7,394 
diastereoselectivity, 7,397 
enantiofacial selectivity, 7,397 
enantioselectivity, 7,391 
mechanism, 7,395 
methods, 7,425 
molecular sieves, 7,396 
oxidant, 7,394 
solvent, 7,394 
stoichiometry 

catalytic reaction, 7,393 
ratio of titanium to tartrate, 7,393 

1 -substituted allyl alcohols 
kinetics, 7,411 

substrate structure, 7,397 
titanium tartrate catalysis 

mechanism, 7,420 
Asymmetric hydrogenation 

alkenes 

enamides 
homogeneous catalysis, 8,459 

homogeneous catalysis, 8,460 
Asymmetric hydroxylation 

Asymmetric synthesis 
ketones, 7, 162 

[3 + 21 cycloaddition reactions, 5, 305 
double 

enol ethers, 2,629-657 
matched double 

mismatched double 

allyl organometallics, 2 , 4 0 4  

allyl organometallics, 2,41 

allyl organometallics, 2,41 
Atherosperminine 

Atisine 
synthesis, 3, 586 

synthesis 

Atisiran- 15-one 

Atom transfer reactions 

via Michael addition, 4,30 

synthesis, 3,715 

radical addition reactions, 4,75 1-758 
radical cyclizations, 4,8014305,824 
radicals, 4, 726 

Atracty ligenin 
synthesis 

Atrolactic acid 
via cyclopropane ring opening, 4, 1044 

preparation of chiral reagent 

synthesis, 3, 829 

synthesis, 3,828 

solid support 

Aucu bigenone 
synthesis 

asymmetric synthesis, 2,224 

Atromentin 

Attalpugite 

oxidants, 7,845 

via Pauson-Khand reaction, 5, 1062 
Auraptene, 3,6-epoxy- 

synthesis, 7,406 
Auraptenol 



Aurentiacin Cumulative Subject Index 450 

oxidative rearrangement, 7,823 
Aurentiacin 

synthesis 

Autoxidation 
Friedel-Crafts reaction, 2,735,760 

alkanes, 7,lO 
dienes, 7,861 
zirconium compounds 

mechanism, 8,691 
Avenaciolide 

synthesis 

Avermectin Ala 
via photocycloaddition, 5,  171 

synthesis, 2,577; 7,237 
via heteronucleophile addition, 4,34 

Avemectin Ah 
allylic oxidation, 7,93 

Avermectin Bla 
selective hydrobromination, 4,356 

Avermectin B1, 
synthesis 

Avemectins 
via acylation of alkynide, 1,419 

synthesis, 1,569; 7,300 
Diels-Alder reaction, 2,701 
via Julia coupling, 1,797,801,802 
via organoaluminum reagents, 1, 103 
via organostannane acylation, 1,447 

Azaacetals 
reduction, 8,228 

to ethers, 8,211-232 
Azaadamantane 

synthesis 
via Ritter reaction, 6,284 

Azaalditol 
synthesis, 7,638 

Azaalkenes 
synthesis 

via benzoin condensation, 1,545 
Azaallyl enolates 

Azaallyllithium reagents 
crystal structures, 1,28 

sily lation 
preparation from hydrazones, 2,507 

1,2-additions, 2,516 

from hydrazones, 2,506 

structure, 2,507 

Azaallyl metal reagents 
carboxylic acids 

formation 

from hydrazones 

1-Azaallyl system 
synthesis 

via protonation-deprotonation, 6,722 
Azaallyltitanium reagents 

preparation 
from hydrazones, 2,507 

Azaanion-accelerated rearrangements 
small rings, 5,1OOO-1004 

Azaanthranols 
synthesis 

Friedel-Crafts reaction, 2,759 
Azaaromatic compounds, amino- 

synthesis, 4,434 
Azabicyclic alkaloids 

synthesis 

chiral, 1,558 
Azabicyclic systems 

synthesis, 2,89 
bridged a-allenic amides 

2-Azabicyclo[2.2n]alkenes 

Azabicyclohexene 
flash vapor pyrolysis, 5,576 

synthesis 
via nitrile ylide cycloaddition, 4, 1083 

2-Ambicyclo[3.1 .O]hex-3-enes 
synthesis 

via ketocarbenoids and pyrroles, 4,1061 
2-Azabicyclo[3.3. llnonane 

synthesis 
Dieckmann reaction, 2,8 19 

9-Azabicyclo[4.2. llnonane 
synthesis 

Mannich reaction, 2, 1012 
Azabicyclo[3.3. llnonanes 

synthesis 
Mannich reaction, 2,1024 
via intramolecular Ritter reaction, 6,278 

3-Azabicyclo[3.3. llnonene 

Azabicyclo[3.2.1 ]octane 

3-Azabicyclo[3.3 .O]octane 

1 -Azabicyclo[2.2.2]octan-3-one 

synthesis 

synthesis, 8, 124 

synthesis 

via Ritter reaction, 6,284 

via intramolecular Ritter reaction, 6,273 

lithium enolate 
aldol reaction with benzaldehyde, 2,198 

8-Azabicyclo[3.2.l]oct-6-ene 
Pauson-Khand reaction, 5, 1051 

2-Aza-l,3-butadiene 
cycloaddition reactions, 6,757 

l-Aza-l,3-butadiene, N-acyl- 
Diels-Alder reactions, 5,473 

1 -Am- 1,3-butadiene, 2-t-butyldimethylsiloxy- 
Diels-Alder reactions, 5,473 

1 -Aza-l,3-butadiene, N-phenylsulfonyl- 
Diels-Alder reactions, 5,474 

1 -Am- 1,3-butadiene, 2-trimethylsiloxy- 
Diels-Alder reactions, 5,473 

2-Am-1 ,Zbutadiene, 3-trimethylsiloxy- 
Diels-Alder reactions, 5,480 

Azabutadienes 
Diels-Alder reactions, 5,470491 
synthesis 

via photocycloaddition, 5, 161 
1 -Azabutadienes 

l-Aza-l,3-butadienes 

2-Aza-1,3-butadienes 

cycloaddition reactions, 6,757 

Diels-Alder reactions, 5,473480 

Diels-Alder reactions, 5,480484 
hetero 

Diels-Alder reactions, 5,485 
2-Aza-l,3-butadienes, 1,3-bis(t-butyldimethylsiloxy)- 

Diels-Alder reactions, 5,480 
Aza-Cope rearrangement, 5,877 

cationic, 2, 1072, 1077 
palladium(II) catalysis, 4,563-565 

3-Aza-Cope rearrangement, 6,860 
Azacyclic systems 
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synthesis 
via Ireland rearrangement, 5,843 

2-Azac ycloalkanones 
reductive elimination, 8,926 

Azacycloheptane, 2,Zdisubstituted 
synthesis 

from allyl organometallic compounds, 2,995 

acyloin coupling reaction, 3,629 

Azac ycloheptanes 
synthesis 

1 -Azacyclohexan-3-one 

1 -Azacyclohexene 
Wolff-Kishner reduction, 8,926 

synthesis 
via intramolecular Ritter reaction, 6,278 

in N-tetrazol-5-ylQ-lactam synthesis, 2, 920 

synthesis 

Azacyclopentane, tetramethyldisilyl- 

Azac y clopropanes 

via oxidation of p-stannyl phenylhydrazones, 7, 
628 

Azadienes 
cationic 

Diels-Alder reactions, 5,492-501 
five-membered ring heteroaromatic 

Diels-Alder reactions, 5,491 
heteroaromatic 

Diels-Alder reactions, 5,411,491492 
reactions with organometallic compounds, 1,382 
six-membered ring heteroaromatic 

Diels-Alder reactions, 5,491 
1-Azadienes 

isomerization, 6,721 
reaction with Grignard reagents, 6,721 

imine anions from 
reactions, 2,479 

reactions with organometallic compounds, 1,383 
synthesis 

2-Azadienes 

via geminal disubstitution, 6,722 
via isomerization of 1-azadienes, 6,721 

2-Aza-l,3-dienes 
synthesis 
via retro Diels-Alder reactions, 5,559 

Aza-dia-methane rearrangements 
photoisomerizations, 5,201,220 

Azadiradione 
synthesis, 7,634 

Azadispiro ketocyclic hydroxamic acids 
oximes 

Azaenolates 
synthesis, 2,329 

addition reactions 

chiral 

Azafulvene 
dimer 

with alkenic a-systems, 4,99-113 

conjugate additions, 4,221-226 

dilithiation, 1,473 
Azafumarates 

intramolecular cyclization, 5,414 
4-Azaheptanedioic acid, 2,4-dimethyl- 

dimethyl ester 
Dieckmann reaction, 2,811 

Azaheteroaromatic compounds, 2-methyl- 
reactions 

with aldehydes, 2,495 
Azahexenyl radicals 

cyclizations, 4,811 
4-Azaindoles 

synthesis 
via Swl reaction, 4,478 

Azaketals 

Azalomycin B -see Elaiophylin 
1 -Aza-2-oxabicyclo[2.2. llheptane 

reduction, 8,228 

synthesis 
via nitrone cyclization, 4, 11 15 

synthesis via nitrone cyclization, 4, 11 14 

via nitrone cyclization, 4, 11 15 

7-Aza-8-oxabicyclo[4.2. llnonanes 
bridged 

l-Aza-8-oxabicyclo[3.2.1 ]octane 

1 -Am- 1 -oxa-dia-methane rearrangements 

3-Aza[ lO]paracyclophane 

synthesis 

photoisomerizations, 5,202 

synthesis 
acyloin coupling reaction, 3,629 

2-Aza-l,3-pentadiene, l-phenyl- 
Diels-Alder reactions, 5,480 

2-Azapentadienyl anion 
reaction with carbonyl compounds 

regioselectivity, 2,64 
2-Azapropenium salts, 3-chloro- 

synthesis, 6,517 
Azaprostaglandins 

synthesis, 8,944 
9-Azaprostaglandins 

skeleton of, synthesis 
Dieckmann reaction, 2,823 

Aza-o-quinodimethane 
cycloaddition reactions, 6,757 

1 -Aza4silacyclohexane, N-aryl- 
synthesis 

Azaspiroc ycles 
synthesis 

via aminomercuration of allylic substrate, 4,405 

via cyclohexadienyl complexes, 4,679 
via palladium catalysis, 4,598 

Azasulfen y lation 
alkenes, 4,332 

2-Azasulfides 
synthesis 

1-Azatrienes 

Azelaic acid 

Azepine, dihydro- 

from alkenes, 4,337 

electrocyclic ring closure, 5,741 

Kolbe electrolysis, 3,640 

synthesis 
via intermolecular addition, 4,48 

Azepine, N-ethoxycarbonyl- 
cycloaddition reactions 

dienes, 5,634 
Azepine, N-methoxycarbonyl- 

synthesis, 7,507 
Azepine, perhydro- 

formamidines 
alkylation, 3.72 

Azepines 
acylation 
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via tricarbonyliron complex, 4,707 

via cyclobutene ring expansion, 5,687 
via heteronucleophile addition, 4,36 

synthesis 

Azepines, 2,3-dihydro- 
synthesis 

via cyclobutene ring expansion, 5,687 
Azepines, N-substituted 

dimerization 
via [6 + 41 cycloaddition, 5,634 

Azepinone 
synthesis 

pinacol rearrangement, 3,729 

rhodium-catalyzed carbonylation, 3, 1037 

Azetidine-2,Cdiones 
synthesis 

Azetidine hydrazones 
synthesis, 5, 110 

Azetidines, N-alkoxy- 
synthesis, 8,60 

Azetidines, 2-imino- 
synthesis 

via ketenimines, 5 ,  113 
Azetidines, vinyl- 

Aze tidinethiones 
cycloaddition reactions, 5,257 

synthesis 
via azetidiminium salts, 5, 110 

2-Azetidinethiones 
synthesis 

Azetidmimines 
synthesis 

via imines and thioketenes, 5, 115 

via azetidiminium salts, 5,110 
2-Azetidiniminium salts 

synthesis 
via keteniminium salts, 5, 108-1 13 

Azetidinone, 4-acetoxy- 
acid-induced reaction, 2, 1059 
chiral 

reaction with allylsilane, 2, 1060 
reaction with enol silanes 

Lewis acid mediated, 2,635 
reaction with tin(II) enol ethers 

chiral synthesis, 2,611 
synthesis, 3,65 1 

Azetidinone, 3-acyloxy- 
synthesis, 2, 1084 

Azetidinone, 4-allenyl- 
cyclization, 2, 1061 

Azetidinone, 3-amino- 
synthesis, 2,941 

Azetidinone, diaryl- 
lithium enolates 

reaction with silyl ketene acetals, 2,647 

aldol reactions, 2,212 
2-Azetidinone, 34  1-hydroxyethy1)- 

synthesis, 7,647 
Azetidinones 

synthesis, 6, 759 
2-Azetidinones 

a-amidoalkylation, 1,372 
synthesis 

via enolates and imines, 5,  100-102 
via isocyanates, 5, 102-108 
via ketenes and carbonyls, 5,90-100 

via lithium phenylethynolate cycloaddition, 5,116 
2-Azetidinones, 4-(phenylthio)- 

synthesis 
via hmmerer rearrangement, 7,201 

Azetidinones, vinyl- 

Azetines 
cycloaddition reactions, 5,257 

synthesis 

Azetinones 

Azides 

via retro Diels-Alder reactions, 5,581 

Diels-Alder reactions, 5,407 

alkyl 

alkylation, 6,76 
azide transfer reactions, 6,256 
Beckmann reaction, 7,696 
cyclizations, 4,1157-1 159 
nitrogen exchange reactions, 6,254 
nucleophilic addition to .rr-allylpalladium complexes, 

amine synthesis, 6,76 

4,598 
regioselectivity, 4,640 

oxidation, 7,752 
protecting group 

amines, 6,633 
reactions with alkenes, 4,295-297 

13-dipolar cycloadditions, 4, 1099-1 101 
reduction 

synthesis of secondary amines, 8,386 
reductive alkylation 

synthesis of secondary amines, 8,386 
reductive cleavage 

synthesis of amines, 8,383 
synthesis, 6,245 

via nitrosation of hydrazines and hydrazides, 7,744 
via oxygen exchange reactions, 6,252 
via sulfur exchange reactions, 6,252 

Azides, acyl 
Curtius reaction, 6,797 
rearrangement, 3,908 
synthesis, 6,249 

Azides, alkoxycarbonyl 
reactions, 7,477 

Azides, alkyl 
synthesis, 6,245 

Azides, arenesulfonyl 
reactions with alkenes, 7,483 

Azides, aroyl 
synthesis 

Azides, aryl 
reactions with organoboranes, 7,607 
synthesis, 6,248 

Azides, carbamoyl 
synthesis, 6,251 

Azides, cycloalkenyl 
cyclizations, 4, 1158 

Azides, 1 ,2-dichloro 
synthesis, 7,507 

Azides, diethylphosphoryl 
reaction with norbomene, 7,483 

Azides, a$-epoxyacyl 
synthesis 

Azides, ethoxycarbonyl 
nitrenes from, 7,478 

via aroyl chlorides, 6,25 1 

via acid halides, 6,249 
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Azides, guanyl 
synthesis, 6,252 

Azides, imidoyl 
synthesis 

via imidoyl halides, 6,252 
Azides, 2-iodoalkyl 

aziridine synthesis, 7,474 
reactions with organoboranes, 7,607 

Azides, phenyl 
reaction with octafluoroisobutene, 6,500 

Azides, pheny lselenenyl 
reactions with alkenes, 7,496,522 

Azides, propargylic 
synthesis, 6,247 

Azides, thioacyl 
synthesis, 6, 251 

Azides, trimethylsilyl 
azide synthesis, 6,249 
oxidative cleavage of alkenes 

introduction of nitrogen, 7,588 
Azides, vinyl 

synthesis 

Azidoalkenes 
via 2-azido halides, 6,247 

alicyclic-bridged 

aryl-bridged 

cyclizations, 4, 1157 
open-chain 

Azidoalky nes 
cyclizations, 4, 1158 

4-Azidobutyryl esters 
amine protection, 6,646 

Azido groups 
amine protection, 6,646 

Azidomercuration 
demercuration 

Azidoselenation 

cyclizations, 4, 1158 

cyclizations, 4, 1157 

cyclizations, 4, 1157 

alkenes, 4,297 

alkenes, 7,496 
cyclohexadiene, 7,506 

Azido sphingosine glycosylation method, 6,53 
Azines 

Azines, a-cyano- 

Aziridine, l-acyl- 

Vilsmeier-Haack reaction, 2,792 

synthesis, 6, 241 

reaction with lithium aluminum hydride, 6,98 
reaction with organolithium compounds, 6, 94 

1-Aziridine, 2-amino- 
synthesis, 6, 787 

Aziridine, l-arylsulfonyl- 
reaction with dimethyloxosulfonium methylide, 6,97 

Aziridine, dienyl- 
radical opening, 5,938 
rearrangement 

Aziridine, 1 -(diphenylacetyl)- 
synthesis, 6,94 

Aziridine, divinyl- 
rearrangement, 5,948 

Aziridine, 1 -ethoxycarbonyl- 
reaction with lithium amides, 6,94 
thermal rearrangement, 6,98 

transition metal catalyzed, 5,938 

Aziridine, 1 -methyl- 

Aziridine, 2-methyl- 
reaction with lithium dimethylcuprate, 6,94 

arene alkylation by 

Aziridine, methylene- 
Friedelxrafts reaction, 3,316 

synthesis 
via dibromocyclopropyl compounds, 4, 1022 

Aziridine, 1 -phenyl-2,3-bis(methoxycarbonyl)- 

azomethine ylide generation, 4, 1085 
Aziridine, 1 -substituted-2,2-dimethyl- 

reaction with carbon nucleophiles 

ring opening 

regioselectivity, 6,94 
Aziridine, 1 -substituted-2-phenyl- 

reaction with carbon nucleophiles 
regioselectivity, 6,94 

Aziridine, l-tosyl- 
reaction with Grignard reagents, 6,94 

Aziridine, t ,2,3-triphenyl- 
reactions with alkenes 

synthesis of heterocycles, 4, 1085 
2-Aziridineacetic acid 

synthesis, 2, 943 
2-Aziridinecarboxylic acid 

esters 

methyl esters 
amino acid synthesis, 6,96 

reaction with ethoxycarbonylmethylene- 
triphenylphosphorane, 6,96 

2-Aziridinecarboxylic acid, 2-chloro- 
isopropyl ester 

preparation, 2,429 
2-Aziridinecarboxylic acid, 3-methyl- 

p-amino acid synthesis, 6,96 
Aziridines 

addition to activated alkynes, 4,48 
amides 

reduction, 8,271 
arene alkylation by 

Friedelxrafts reaction, 3,316 
asymmetric synthesis, 1,837 
carbonylation 

chiral 
formation of p-lactams, 3, 1036 

reduction, 6,98 
synthesis, 6,75 

cleavage 
use of Lewis acids, 1,343 

hazards, 7,470 
imino ester synthesis, 6, 535 
nitrogen unsubstituted 

synthesis, 7,470 
phosphorylation, 7,483 
preparation, 2,428 
pyrolysis 

quatemized, 7,484 
reaction with organocopper 

reagents, 3,224 
resolved 

ring opening, 6,93; 7,470 
N-substituted with 0 or S, 7,483 
synthesis, 1,834; 6,755; 7,744 

azomethine ylide generation, 4, 1085 

synthesis, 7,482 

via alkenes, 7,470,472 
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via N-aminolactams, 7,744 
via bromine azide addition to alkene, 4,349 
via ketoximes, 1,387 
via lithiohalo methyl phenyl sulfoxides, 1,526 
via nitrones, 1,836 

ring opening, 7,491 
Aziridmes, N-acyl- 

synthesis, 7,477 
Aziridines, N-acylamino- 

synthesis, 7,482 
Aziridines, N-alkenyl- 

synthesis, 7,474 
Aziridmes, N-alkyl- 

synthesis, 7,474 
Aziidmes, 2-amino- 

synthesis, 7,476 
Aziridmes, N-amino- 

decomposition, 7,482 
synthesis, 7,480 

Aziridmes, N-aryl- 
synthesis, 2,429; 7,476 

Aziridmes, aryloxysulfonyl- 
synthesis, 7,484 

Aziridines, N-arylsulfmyl- 
synthesis, 7,483 

Aziridines, 2-chloro- 
synthesis, 7,479 

Aziridines, N-chloro- 
synthesis, 7, 747 

Aziridines, N-cyano- 
synthesis, 7,477,479 

Aziridines, 2,2-dihalo- 
synthesis, 6,498 

Aziridines, N-heteroaryl- 
synthesis, 7,476 

Aziridmes, imidoyl- 
synthesis, 7,479 

Aziridines, S-(-)-Zmethyl- 
synthesis, 7,473 

Aziridines, 2-phenyl- 
reaction with alkenes, 7,498 

Aziridines, 2-phenylsulfonyl- 
synthesis 

Aziridines, N-phosphonyl- 
synthesis, 7,480 

Aziridines, N-phthalimido- 
cleavage, 7,482 
ring opening, 7,487,493 

Aziridines, substituted 
preparation 

thallated 

via aromatic imines, 1,835 

Darzens glycidic ester condensation, 2,428 
Aziridines. N-sulfenyl- 

synthesis, 7,483 
Aziidines, sulfonyl- 

synthesis, 7,477 
Aziridmes, 1,2,3-triphenyl- 

ozonolysis, 7,474 
Aziridines, vinyl- 

photochemical rearrangements, 5,938 
rearrangements, 5,909,937 
synthesis 

reaction of allyliithium with aldimines, 2,982 
reaction of chloro(methy1)allyllithium with imines, 

2,982 

Azidinium salts 
synthesis 

W-Azirine 

Az i i e ,  2-aryl- 

via diazoalkanes, 1,836 

Neber reaction, 6,786 

carbonylation 

reaction with enolates, 2,942 

carbon ylation 

cycloaddition reactions 

Diels-Alder reactions, 5,413 
reaction with arynes, 4,510 
rearrangement 

stereochemistry, 5,948 
synthesis, 7,506 

Azirines, aryl- 
photolysis 

formation of isocyanates, 3,1039 
W-Azirine, 2-phenyl- 

Azirines 

formation of bicyclic B-lactams, 3, 1036 

fulvenes, 5,630 

nitrile ylides from, 4, 1081 
Azlactones - see Oxazolones 
Azoalkanes 

denitrogenation, 5,205 
Azoalkenes 

Diels-Alder reactions, 5,486 
Azobenzene 

reduction 
synthesis of hydrobenzenes, 8,382 

Azobenzene, 4,4’-dinitro- 
synthesis, 8,370 

Azobisisobutyronite 
radical initiator, 4, 725 

Amines, 1 ,2-dihydro- 
synthesis 

Azocinone 
synthesis 

acyclic 

cyclic 

Diels-Alder reactions, 5,426 
oxidation 

radical initiators, 4,725 
reduction 

reductive cleavage 

synthesis, 8,364 

synthesis 

via cyclobutene ring expansion, 5,687 

Thorpe reactions, 2.85 1 

Diels-Alder reactions, 5,428 

Diels-Alder reactions, 5,429 

synthesis of azoxy compounds, 7,750 

synthesis of hydrazo compounds, 8,382 

synthesis of amines, 8,383 

via primary arylamines, 7,738 

Azo compounds 

Azo compounds, a-carbonyl- 

via oxidation of arylhydrazones of aldehydes, 7, 
747 

Azodicarbox ylates 

Azodicarboxylic acids 
Diels-Alder reactions, 5,486 

diethyl ester 
alcohol inversion, 6,22 
amino alcohol cyclization, 6,74 



455 Cumulative Subject Index Azulenone 
Beckmann rearrangement reagent, 7,692 
Diels-Alder reactions, 5,426 
Mitsunobu reaction, ester synthesis, 6,333 

alcohol inversion, 6,22 

alcohol inversion, 6,22 

electrophilic N-amino amination, 6, 1 18 

diisopropyl ester 

dimethyl ester 

esters 

Azodicarboxylic esters 
reduction, 8,388 

Azolides 
acid halide synthesis, 6,308 

Azomethane 
synthesis 
via retro Diels-Alder reactions, 5,576 

Azomethine imines 
aryl-bridged 
intramolecularcycloadditions, 4, 1146 

sydnones, 4,1149 
cyclizations, 4, 1144-1 150 

1,3-dipolar cycloadditions, 4, 1095 
open-chain 

intramolecular cycloadditions, 4, 1 146 
Azomethine imines, alkenyl 

intramolecular cycloadditions, 4, 1 146 
Azomethine imines, alkynyl 

cycloadditions, 4, 1147 
Azomethine imines, cycloalkenyl 

intramolecular cycloadditions, 4, 1146 
Azomethines 

deprotonation 
minimization, 1,357 

enolizable 
reactions with organometallic compounds, 1,361 

metallated 
reactions, 2,495 

nonenolizable 
reactions with organometallic compounds, 1,360 

nucleophilic addition reactions 
stereochemistry, 1,358,362 

reactions with dihalocarbenes, 6,498 
reactivity 

correlation with structure, 1,357 
Azomethine ylides 

cyclizations, 4, 1134-1 141 
cycloaddition reactions 

diasteroselective, 5,260 
l,3-dipolar cycloadditions, 4,1085-1089 
reactions with benzaldehyde, 5,265 
tandem Michael-cyclization reactions, 4, 1137 

cyclic 
cycloadditions, 4, 1136 

cyclizations, 4, 1134-1 136 
open-chain 

Azomethine ylides, alkenyl 

cyclizations, 4, 1 134-1 137 
Azomethine ylides, alkynyl 

cyclic 
intramolecular cycloadditions, 4, 1140 

intramolecular cycloadditions, 4, 1139-1 141 
open-chain 

intramolecular cycloadditions, 4, 1 139 
Azomethine ylides, allenyl 

intramolecularcycloadditions, 4, 1139-1 141 
Azomethin ylide 

synthesis, 6,572 
Azox ybenzene 

reaction with dihalocarbenes, 6,498 
reduction 

synthesis of hydrobenzenes, 8,382 
Azoxybenzene, 2,2'-dicyano 

synthesis, 8,365 
Azoxybenzene, 3,3'-diiodo- 

reduction, 8, 365 
Azoxybenzene, 3-trifluoromethyl- 

synthesis, 8,364 
Azoxy compounds 

deoxygenation, 8,390 
reduction 

reductive cleavage 

synthesis, 8, 364 

synthesis of hydrazo compounds, 8,382 

synthesis of amines, 8, 383 

via oxidation of azo compounds, 7,750 
via oxidation of primary amines, 7,736 

Azulene, dichloro- 
synthesis 
via dihalocyclopropyl compounds, 4, 1017 

Azulene, 1 ,Sdimethyl- 

Azulene, hexahydro- 

synthesis 
via [3 + 21 cycloaddition reactions, 5,285 

synthesis 
via palladium-ene reaction, 5,50 

Azulene, cis-4-keto- 
synthesis 
via cycloaddition reactions, 5,274 

Azulene, 2-methylene-6-0~0-2,6-dihydro- 
synthesis 

Knoevenagel reaction, 2,366 
Azulene, perhydro- 

synthesis 
via carbonyl ylides, 4, 1093 
via [4 + 31 cycloaddition reactions, 5,598 

Azulenes 
[3 + 21 annulations, 1, 603 
synthesis, 2, 85 
via o-alkyliron complexes, 4,579 
via [3 + 23 cycloaddition reactions, 5,285 
via [6 + 41 cycloaddition reactions, 5,626,629 
via electrocyclization, 5,744 
via ketocarbenoid reaction with benzenes, 4, 1052 
via ketocarbenoids, 4, 1055 

Vilsmeier-Haack reaction, 2, 780 

synthesis, 3,394 
Azulenes, hydro- 

transannular ene reaction, 2,553 
via Cope remangement, 5,803,810 
via cycloaddition reactions, 5,274 
via [6 + 41 cycloaddition reactions, 5,626,629 

Azulenone, hydro- 
aldol cyclization, 2, 169 
synthesis 

ene reaction, 2,552 

synthesis 
Azulenone, oxidoperhydro- 

via [4 + 31 cycloaddition, 5,609 



B achrachotoxin 
synthesis, 7, 105 

Bacillus putrifcus 
reduction 

unsaturated carbonyl compounds, 8,558 
Bacillus sphaericus 

Back electron transfer 

Bactobolin 

dehydrogenation, 7,145 

electron-transfer oxidation, 7, 852 

synthesis, 1,404 
via dichloromethylcerium reagent, 1,238 

Baeyer-Villiger reaction, 7,671-686 
buffers, 7,674 
catalysts, 7,674 

chemoselectivity, 7,675 
compared to Beckmann reaction, 7,690 
competitive, 7,675 
conformation, 7,673 
electronic factors, 7,673 
mechanism, 7,671 
peroxy acid 

radical scavengers, 7,674 
reaction methods, 7,674 
regioselectivity, 7,673,676 
side reactions, 7,685 
@-silicon atom 

stereochemistry, 7,672 
stereoelectronic requirements, 7,672 
steric factors, 7,673 

Baiyunol 
synthesis, 1,568 

Baker’s yeast 
reduction 

substituent effects, 7,673 

substituent effects, 7,673 

regiochemistry, 7,673 

carbonyl compounds, 8,184 
unsaturated carbonyl compounds, 8,560 

Baker-Venkataraman synthesis 
intramolecular acyl transfer, 2,845 

Bakkenolide 
synthesis, 3,939 

Bakkenolide A 
synthesis 

via 2,3-sigmatropic rearrangement, 6,854 
Baldulin 

Baldwin’s rules 
synthesis, 1,564 

intramolecular addition 
heteronucleophiles, 4 ,3741  

Mannich reaction, 2, 1024, 1034 
polyene cyclization, 3,344 

BalzSchiemann reaction 
fluorination, 6,220 

Bamford-Stevens reaction, 6,776 
aprotic, 6,777; 8,941 
protic, 6,776; 8,943 
sulfonylhydrazone decomposition, 4,954 

Barbaralanes 
synthesis 

via [4 + 31 cycloaddition, 5,612 

Barbaralone 
synthesis 

via cyclopropanation, 4,1041 
Barbier-Grignard type addition 

allylic halides 
carbonyl compounds, 1,177 

organosamarium compounds, 1,256 

organosamarium compounds, 1,257 

Barbier-type reactions 
intermolecular 

iron(IJI) salt catalysts 

organosamarium compounds, 1,255 
ytterbium diiodide, 1,278 

Barbiturates, alkylidene- 
addition reactions 

with organozinc compounds, 4,95 
Barbituric acid 

Barbituric acid, 5-arylidene-l,3dhethyl- 
Knoevenagel reaction, 2,352,357 

oxidation 
thiols, 7,761 

Barbituric acid, Nfl-dimethyl- 
allyl transfer 

amine protection, 6,641 
Knoevenagel reaction, 2,357 

Michael reaction, 2,352 
Barium 

reduction 
ammonia, 8, 1 13 

Barium manganate 
oxidation 

diols, 7,318 
primary alcohols, 7,307 

flash vapor pyrolysis, 5,571 
photoisomerization, 5,204 

to semibullvalene, 5, 194 

photorearrangement, 5, 229 

intramolecular functionalization, 7,41 
thiohydroxamate esters 

radical addition reactions, 4,747-750 
radical cyclizations, 4,799,824 

Bastadin 
synthesis, 7,337 

9-BBN (see 9-Borabicyclo[3.3. llnonane) 
Buchi rearrangement 

2.3-sigmatropic rearrangement, 6,834,853 
Beauveria su1firescen.v 

hydrocarbon hydroxylation, 7,58,59 
reduction 

Barrelene 

Barrelenones 

Barton reaction, 7,9 

unsaturated carbonyl compounds, 8,558 
Beckmann reaction, 7,689-701 

addition reactions, 7,695 
fragmentation, 6,1066,7,698 
intramolecular, 7,697 
mechanism, 7,690 
stereochemistry, 7,690 

alkylation, 6,769 
amide synthesis, 6,404 

Beckmann rearrangement, 6,763,773; 7,690 

456 



457 Cumulative Subject Index Benzamides 

cyclization, 6,771 
nitrilium ions 

trapping, 6,766 
organoaluminum promotion, 1,98 
Ritter reaction, 6,291 
synthetic utility, 6,763 

Benkeser reduction 
aromatic rings, 8,5 16 

Benzalacetone 
reduction 

electrochemical, 8,532 
iron hydrides, 8,550 
molybdenum complexes, 8,55 1 

Benzalacetone, o-dimethylaminomethyl- 
synthesis, 4, 837 

Benzalacetophenone 
addition reactions 

conjugate addition 
with organomanganese compounds, 4,98 

with aryl metallics, 4,70 
Benzalaniline 

reduction 
dissolving metals, 8, 124 

Reformatsky reaction, 2,294 

aldol reaction 

boron trifluoride complex, 2,247 

Diels-Alder reactions, 5,433 
diethyl acetal 

hydrogenation 

oxime 

oxime ether 

photolysis 

reactions with allylic copper reagents, 1,113 
reactions with allylic organometallic compounds, 1, 

reactions with azomethine ylides, 5,265 
reactions with chromium chloride, 1,193 
reactions with dimesitylboryl carbanions, 1,499 
reactions with 2-naphthol and amines 

reduction 

Benzaldehyde 

butanone, 2,146 

crystal structure, 1,300 

reduction, 8,267 

catalytic, 8, 140 

catalytic hydrogenation, 8, 143 

reactions with butyllithium, 1,385 

with 1-hexyne, 5, 163 

156 

Mannich reaction, 2,960 

Clemmensen reduction, 8,310 
electrolysis, 8, 321 
ionic hydrogenation, 8,318 
Wolff-Kishner reduction, 8,338 

Refomatsky reactions 
kinetic stereoselection, 2,291 

Benzaldehyde, 2-acetoxy-5-nitro- 
synthesis, 7,657 

Benzaldehyde, 4-acetyl- 
acylation 

Benzaldehyde, allyl- 
synthesis, 3,255 

Benzaldehyde, o-amino- 
Knoevenagel reaction, 2,357 
synthesis 

palladium complex catalysis, 1,437 

Knoevenagel reaction, 2,359 

Benzaldehyde, 2-bromo- 
dimerization, 3,501 

Benzaldehyde, 4-bromo- 
synthesis 

Benzaldehyde, 4-f-butyl- 
carbonylation, 3, 1021 

tin(IV) chloride complex 
crystal structure, 1,303 
NMR, 1,294 

Benzaldehyde, 2-carboxy- 
reduction 

hydrogen transfer, 8,320 
Benzaldehyde, 4-ChlOrO- 

Benzaldehyde, 2.4-dichloro- 
reaction with diethylzinc, 1,216 

synthesis 
Vilsmeier-Haack reaction, 2,786 

Benzaldehyde, 4-dimethylamino- 
dichlorodiphenyltin complex 

crystal structure, 1,305 
reduction 

boranes, 8,316 
Benzaldehyde, 3,5-dinitro- 

synthesis 
via acyl halide reduction, 8,263 

Benzaldehyde, o-fluoro- 
Perkin reaction, 2,401 

Benzaldehyde, hydroxy- 
electropinacolization, 3,568 
synthesis 

Reimer-Tiemann reaction, 2,77 1 
Benzaldehyde, nitro- 

Benzaldehyde, 4-nitro- 
Reformatsky reaction, 2,285 

reactions with boron-stabilized carbanions 

synthesis, 8,291 
synthesis of alkenes, 1,499 

via acyl halide reduction, 8,263 
Benzaldehyde, 3-phenoxy- 

cyanohydrin 
benzoin condensation, 1,546 

Benzaldehyde imine, N-trichlorovinyl- 

Benzaldoximes 

Benzalquinaldme 

N-Benzamide 

Benzamide, Nfl-allylbenzyl- 

Benzamide, Nfl-dimethyl- 

reaction with chlorine, 6,528 

Beckmann rearrangement, 7,695 

reduction, 8,568 

adenine-protecting groups, 6,643 

Wittig rearrangement, 3,979 

reaction with phenylytterbium(II) iodide 
synthesis of benzophenone, 1,278 

reduction, 8,249 
Vilsmeier-Haack reaction, 2,779 

Benzamide, 2-hydroxy- 
synthesis, 7,333 

Benzamide, 2-methoxy- 
Birch reduction 

reduction, 3,5 1 

cytosine-protecting group, 6,643 

Birch reduction 

dissolving metals, 8,507 

Benzamide, 4-methoxy- 

Benzamides 



Benzannuiation Cumulative Subject Index 45% 

dissolving metals, 8,507 

addition reactions, 1,464 

addition reactions, 1,466 

lithiation 

metallation 

Benzannulation 
alkynes 

functionality, 5,1098 
aminohexatrienes, 5,720 
aryl vetnu alkenyl complexes, 5, 1100 
carbene complexes, 5,1098 
[3 + 2 + 11 cycloadditions, 5, 1093 
Diels-Alder reactions 

tandem, 5,1099 

hydrogenolysis, 8,911 

hydrogenolysis, 8,911 

hydrogenolysis, 8,910 

synthesis, 4,446 

Benz[a]anthracene, 7-acetoxy- 

Benz[a]anthracene, 7,12-diacetoxy- 

Benz[a]anthracene, 7-methoxy- 

Benzazepines 

via cyclobutene ring expansion, 5,687 
via S R N ~  reaction, 4,479 

B e n m i n o n e  
synthesis 

Friedel-Crafts reaction, 2,753 
Benzene 

alkylation via Pummerer rearrangement 

anodic oxidation, 7,800 
charge-transfer osmylation, 7,864 
charge transfer transition energy 

formy lation 

dimethyl sulfoxide, 7,200 

EDA complexes, 7,870 

dichloromethyl alkyl ethers, 2,750 
Gattermann-Koch reaction, 2,749 

heterogeneous catalysis, 8,436 
homogeneous catalysis, 8,453 

S R N ~  reactions, 4,459 

metal vapor synthesis, 7 ,4  

hydrogenation 

one nucleofuge 

reaction with rhenium 

reductive SiIylation, 8 ,5  17 
solvent 

radical reactions, 4,721 
thermal osmylation, 7,863 
two nucleofuges 
SRNI reactions, 4,459 

Benzene, alkyl- 
nitration, 6, 110 
oxidative degradation 

microbial, 7,57 
synthesis 

via alkyl radical addition, 7,732 
transalky lation 

Friedel-Crafts reaction, 3,327 
Benzene, allyl- 

addition reactions 

synthesis 
nitrogen and halogen, 7,498 

vinyl carbanion alkylation, 3,242 
Benzene, o-bis(chloromethy1)- 

tetrahydrofuran complex 
crystal structure, 1,16 

Benzene, bis(dialky1amino)- 

Benzene, p-bis(phenylthi0)- 

Benzene, bis(trifluoroacetoxy)iodo- 

aromatic nucleophilic substitution, 4,429 

synthesis, 4,460 

Hofmann reaction, 6,796 
oxidative rearrangement 

aliphatic amides, 6,803 
Benzene, 1,4-bis(trimethylstannyl)- 

Benzene, bromo- 

reaction with N,Wdimethylmethyleneiminium 
chloride, 2,962 

reaction with phenoxides, 4,469 
reduction, 8,907 

dissolving metals, 8,526 
Benzene, 1 -bromo-2-chloro- 

hydrogenolysis, 8,901 
reduction, 8,908 

Benzene, 1 -bromo-4-chloro- 
hydrogenolysis, 8,901 

Benzene, 4-t-butoxynitro- 
synthesis, 4,437 

Benzene, chloro- 
hydrogenolysis, 8,906 
synthesis 

via dichlorocarbene, 4, 1017 
Benzene, 5-chloro-2,4-dimethoxynitro- 

reduction, 8,367 
Benzene, 1 -chloro-2,4-dinitro- 

sulfodechlorination, 4,443 
Benzene, m-chloroiodo- 

S R N ~  reactions, 4,460 
Benzene, cyano- 

photocycloaddition reactions, 5,652 
Benzene, dibromo- 

monoalkylation 
with primary alkyl Grignard reagents or 

benzylzinc halides, 3,457 
Benzene, 1.2-dibromo- 

Benzene, 1 ,4-dibromo- 

selective, 3, 1026 

S R N ~  reactions, 4,460 

carhnylation 

Benzene, 1 ,Zdi-r-butyl- 
hydrogenation 

isomerization 
heterogeneous catalysis, 8,438 

Friedel-Crafts reaction, 3,327 
Benzene, 1 ,Cdi-t-butyl- 

hydrogenation 

Benzene, dichloro- 
dialky lation 

high pressure, 8,438 

coupling reactions with primary alkyl Grignard 

with primary alkyl Grignard reagents, 3,457 

reagents, 3,450 

Benzene, m-diethynyl- 

Benzene. 2,6-difluoronitroso- 

monoalky lation 

polymerization, 3,557 

synthesis 

Mannich reaction, 2, %1 
use in Houben-Hoesch synthesis, 2,748 

via oxidation of 2,6-difluoroaniline. 7,737 
Benzene, 1,3-dimethoxy- 

Benzene, 1,3-dimethyl- 



459 Cumulative Subject Index Benzene 

alkylation with 2,5-dichloro-2,5diethyhexane 

Benzene, 1,2-dinitro- 
reductive coupling, 8,370 

Benzene, 13-dinitro- 
coupling, 8,369 

Benzene, 1 ,Cdinitro- 
reduction, 8,366 
reductive coupling, 8,370 

hydroperoxide 

microbial hydroxylation, 7,76 
synthesis 

Friedel-Crafts reaction, 3 ,3  18 

Benzene, ethyl- 

propylene oxide synthesis, 7,375 

Friedel-Crafts reaction, 3,304 
Benzene, ethylenedioxy- 

Birch reduction 
dissolving metals, 8,514 

Benzene, halo- 
nitration, 6, 1 11 

Benzene, hexacyano- 
synthesis 
via 2,4,6-trifluorotricyanobenzene, 6,232 

Benzene, hexaethyl- 
synthesis 

Friedel-Crafts reaction, 3,301 
Benzene, hexamethyl- 

EDA complex 
with maleic anhydride, 7,856 

Benzene, 2-hydroxy-3-methoxy- 1 - 
(methylsulfmy1)acetyl- 
Pummerer rearrangement 

intramolecular participation by hydroxy groups, 7, 
202 

Benzene, hydroxy(tosy1oxy)iodo- 
Hofmann rearrangement, 6,805 
oxidative rearrangement, 7,833 
a-tosyloxy ketone synthesis, 7, 155 

Benzene, iodo- 
r reaction with nonanal 

Benzene, 2-iodonitro- 

Benzene, iodosyl- 

chromium(II) chloride catalysis, 1, 193 

Ullmann reaction, 3,499 

alkane oxidation, 7, 11 
diacetate 

a-hydroxylation, 7, 179 
oxidative decarboxylation, 7,722 
reaction with carboxylic acids and iodine, 7,723 

diazidation, 7,488 
Hofmann rearrangement, 6,806 
a-hydroxylation 

enones, 7, 179 
ketones, 7, 155 

Benzene, isopropyl- 
reaction with silyl enol ethers, 7,166 

synthesis 
Friedel-Crafts reaction, 3,304 

Benzene, o-mercaptonitro- 
in peptide synthesis, 3,302 

Benzene, 1 ,Zmethylenedioxy- 
oxidative trimerization, 3,669 

Benzene, nitro- 
amination, 4,436 
reaction with lithium phenolate, 7,334 
reaction with organometallic reagents, 7,331 

Benzene, nitroso- 

Benzene, pentafluoro- 
hydrogenolysis, 8,904 

Benzene, pentafluorobromo- 
reduction, 8,907 

Benzene, pentamethyl- 
radical cation 

thallation, 7,872 
Benzene, n-pentyl- 

synthesis, 3,4 15 
Benzene, polyalkyl- 

transalky lation 

Benzene, 2-propenyl- 
rearrangement, 7,828 

Benzene, n-propyl- 
synthesis, 3,415 

Benzene, 1,2,4,5-tetradehydro- 
synthesis, 7,743 

Benzene, N,”,”-tetramethyl- 1,4-diamino- 
synthesis 

Diels-Alder reactions 
with 1,2-dihydropyridine, 5,418 

side chain substitution, 7,871 

Friedel-Crafts reaction, 3,327 

Mannich reaction, 2,962 
Benzene, 1,2,3,4-tetrapheny1-5,6-diethyl- 

synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1146 

Benzene, 1,3,5-trialkyl- 
sterically crowded 

Benzene, 13.5-tribromo 
electron-transfer oxidation, 7,869 

monoalkylation 
with primary alkyl Grignard reagents or 

benzylzinc halides, 3,457 
Benzene, 1,2,4-tri-r-butyl- 

synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1146 

Benzene, 1,3,5-tri-r-butyl- 
hydrogenation 

synthesis 
heterogeneous catalysis, 8,438 

via [2 + 2 + 23 cycloaddition, 5, 1148 
Benzene, trichloro- 

dialkylation 

monoalky lation 

coupling reactions with primary alkyl Grignard 

with primary alkyl Grignard reagents, 3,457 

reagents, 3,450 

Benzene, trifluoromethyl- 

Benzene, 3-trifluoromethylnitro.o- 

Benzene, 13.5-triformyl- 

photocycloaddition reactions, 5,652 

reduction, 8,364 

synthesis 

fonny lation 

Vilsmeier-Haack reaction, 2,786 
Benzene, triisopropyl- 

Gattermann-Koch reaction, 2,749 
Benzene, 1,2,3-trimethoxy- 

hydrogenolysis, 8,910 
Benzene, 1,3,5-trimethoxy- 

Mannich reaction, 2,961 
Benzene, 1,2,4-trimethyl- 

reaction with isoprene 
Friedel-Crafts reaction, 3,322 



Benzene Cumulative Subject Index 

Benzene, 1 -(trimethylsilyl)-2-methoxy-3-(2-hexenyl)- 
metal complexes 

Benzene, 1,2,4-trhitro- 

Benzene, 1,3,5-trinitro- 

Benzene, 1,2,4-triphenyl- 

reactions, 4,539 

coupling, 8,370 

coupling, 8,369 

synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1148 

Benzene, 1 ,3,5-triphenyl- 
synthesis 

via 12 + 2 + 21 cycloaddition, 5, 1148 

aromatic nucleophilic substitution, 4,429 

synthesis 

Benzene, tris(dialky1amino)- 

Benzeneacetic acid, a-methyl-4-(2-thienylcarbonyl)- 

hydroformylation, 4,932 
Benzenediacrylic acids 

synthesis 
Perkin reaction, 2,399 

Benzenediazonium-2-carboxylates 
aryne precursors, 4,487 

Benzenediazonium fluoroborate, 4-methoxy - 
reduction, 8,917 

Benzene dichloride, iodo- 
acyl halide synthesis 

via aldehydes, 6,308 

via reduction of benzenediazonium cation, 8,383 

Benzenediimide 
synthesis 

Benzene- 1 ,2-diselenol 
synthesis, 6,464 

Benzenes 
[4 + 31 cycloaddition reactions, 5,608 
derivatives 

synthesis via retro Diels-Alder reaction, 5, 
571-573 

Diels-Alder reactions 
benzynes, 5,383 

irradiation 
fulvene generation, 5,646 

photocycloaddition reactions 
dienes, 5,636 
furan, 5,637 
vinyl acetate, 5,667 

via cyclotrimerization of alkynes, 5, 1144-1 151 

reactions with ketocarbenoids, 4, 1052-1058 
synthesis 

Benzeneselenamide 
synthesis, 6,476 

Benzeneselenenamide, N J-diethy l- 
use in selenenylation, 7, 131 

Benzeneseleneny 1 bromide 
reaction with lithium enolates, 7, 129 
selenenylation, 7, 131 

Benzeneselenenyl chloride 
addition reactions 

alkenes, 7,520 
allylic alcohols, 7,520 
chlorocyclohexene, 7,520 

reaction with alkanes, 7,534 
reaction with lithium enolates, 7, 129 
selenenylation, 7, 131 

Benzeneselenenyl iodide 
reaction with dienes, 7,505 

Benzeneseleneny 1 trichloride 
selenenylation, 7, 135 

Benzeneseleninic acid 
oxidation, 7,674 
reaction withN-acylhydrazines, 6,467 
selenenylation, 7, 132 

Benzeneseleninic anhydride 
a-hydroxy lation 

enones, 7,175 
ketones, 7, 158 

oxidation, 7,132 
quinone synthesis, 7,355 

Benzeneseleninyl chloride 
dehydrogenation, 7,135 

Benzeneselenocarboxamide 
deoxygenation 

epoxides, 8,887 
Benzenesulfenamide, 2,4-dinitro- 

oxidation 
synthesis of aziridines, 7,744 

Benzenesulfenyl chloride 
car& yclization 

reactions with alkenes, 7,516 
reactions with dienes, 7,516 
reaction with 3,4,6-tri-O-benzyl-~-glucal, 6,60 

Benzenesulfenyl chloride, 2,bdCtro- 
reactions with alkenes, 7,516 

Benzenesulfinic acid, 2-amino- 
aryne precursor, 4,488 

Benzenesulfonic acid, trimethyl-2,4,6-trinitro- 
alkylation by, 3, 16 

Benzenesulfonyl azide, p-carboxy- 
diazo transfer reaction, 4, 1033 

Benzenesulfonyl azide, n-dodecyl- 
diazo transfer reaction, 4, 1033 

Benzenesulfony 1 chloride 
acid chloride synthesis, 6,304 
Beckmann reaxrangement, 6,764; 7,699 

decomposition 

1,4-dienes, 7,517 

Benzenesulfony 1 hydrazide 

diimide from, 8,472 
Benzenesulfonylhydrazone, 2,4,6-triisopropyl- 

Benzenetellurinyl acetate 

Benzenetellurol 

Benzenethiol 

Benzenethiolate 

Bamford-Stevens reaction, 6,778 

reactions with alkenes, 7,497 

synthesis, 7,774; 8,370 

reactions with nitriles, 6,511 

Michael addition 

reaction with carvone, 6,141 
Benzene- 1,3,5-tricarbaldehyde 

synthesis, 7,657 
Benzene-2,4,6-tricarbaldehyde, chloro- 

synthesis 
Vilsmeier-Haack reaction, 2,785 

Benzenium ion, t-butyl- 

Benzenoid hydrocarbons 

4-t-butyl-l-cyan~yclohexene, 6, 140 

stability, 3,301 

Birch reduction 
dissolving metals, 8,493 

Benzensulfonyl azide, p-acetamido- 
diazo transfer reaction, 4, 1033 



46 1 Cumulative Subject Index Benzocyclobutene 

Benzhydrol 
synthesis Benzisoxazoles 

Benzhydrylamine, 4,4'-dimethoxy- reduction, 8,649 

Benzil 

via intramolecular Ritter reaction, 6,273 

via benzophenone and ytterbium, 1,279 

stereochemistry, 4,623 

reductive cleavage, 8,649 

synthesis. 4.439: 8.649 reactions with a-allylpalladium complexes, 4,598 

aldol reaction with aliphatic ketones, 2, 142 
hydrogenation 

cobalt catalysts, 8, 154 
Knoevenagel reaction, 2, 367 
monooxime 

hydrogenation, 8, 148, 149 
photolysis 

with 1-t-butylthio-1-propyne, 5, 163 
reaction with organometallic reagents, 1, 153 
rearrangements, 3,821-836 

nonhydroxylic solvents, 3,824 
reaction conditions, 3,825 

metal ions, 8, 116 

via oxidative rearrangement, 7, 829 

reduction 

synthesis 

Benzil, decafluoro- 

Benzilic acid 
rearrangement, 3,825 

esters 
rearrangements, 3,823 

pharmacological activity, 3, 826 
rearrangements, 3,821436 

chemistry, 3,825 
labeling studies, 3, 822 
mechanism, 3,822,824 
migratory aptitudes, 3,822 
reaction conditions, 3,825 

with benzonitrile, 6,276 

reaction conditions, 3,825 

Ritter reaction 

synthesis 

Benzimidazates, 2-allyloxy- 

epoxidation, 1,829 
Benzimidazole, l-methyl- 

metallated 

quaternary salts 
benzoin condensation, catalysis, 1,543 

Benzimidazole, 2-methylthio- 

Benzimidazole, 1 -(phenylthiomethyl)- 

Benzimidazoles 

reaction with Grignard reagents, 3,461 

lithiation, 1,47 1 

microbial hydroxylation, 7,79 
reaction with chloroform, 6,579 
reduction, 8,638 

reduction 
Benzimidazoline 

hydride transfer, 8,291 
Benzimidazolin-Zone 

Benzimidazolium salts 
reaction with crotonic acid, 3,306 

synthesis 
via carboxylic acids, 8,277 

Benzinden-l-ol,2-nitro- 
synthesis 

Henry reaction, 2,329 
Benzrnindole, tetrahydro- 

synthesis 

. ,  
via oxidation of primary aromatic amines, 7,739 

2,1-Benzisoxazoles, 3-amino- 

1 ,2-Benzisoxazoles, 3-phenyl- 

5-BenzisoxazolylmethoxycarbOnyl group 

Benzoates 

synthesis, 4,436 

synthesis, 4,439 

amine-protecting group 
cleavage, 6,639 

alcohol protection 
carbohydrates, 6,657 

reduction 
stannanes, 8,824 
to 1,4-dihydrobenzoates, 3,613 

Benzoates, a-keto- 
reduction 

stannanes, 8,824 
Benzoazepinethione 

synthesis 
Friedel-Crafts reaction, 2,765 

Benzoazepinone 
synthesis 

Friedelxrafts reaction, 2,765 
palladium-catalyzed carbonylation, 3, 1038 

Benzobarrelene 
photoisomerization, 5, 198 
substituted 

photoisomerizations, 5,210 
Benzobarrelene, tetrachloro- 

synthesis 

Benzobarrelenone 
photorearrangement, 5,229 

Benzobicyclo[ 3.2.l]octanone, bromo- 
Favorskii rearrangement, 3,853 

Benzocarbazoles 
lithiation 

synthesis 

via Diels-Alder reaction, 5,383 

addition reactions, 1,463 

via thermolysis, 5, 725 
Benzo[c]cinnoline dioxide 

synthesis, 8,364 
Benzocyclobutanes 

synthesis, 3, 161 

Benzocyclobutanol 
synthesis, 3,265 

Benzocyclobutanols, 1 -vinyl- 
1,3-rearrangements, 5,1022 

Benzocyclobutene 
electrocyclization, 5,721 
synthesis 

Parham-type cyclization, 3,25 1 

via arynes, 4,500 
via thermolysis of benzothiophene dioxides, 5,693 

Benzocyclobutene, 1 -acetoxy- 1 -methyl- 

Benzocyclobutene, trans- 1 -acetoxy-2-phen;l- 
thermolysis, 5,681 

ring opening, 5,682 
synthesis 
via thermolysis of benzothiophene dioxides, 5,693 

Benzocyclobutene, 1 -acetyl- 
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isomerization, 5.68 1 
Benzocyclobutene, trans-1 -alkoxy-2-phenyl- 

ring opening, 5,682 
Benzocyclobutene, 1.2-dimethoxy- 

ring opening, 5,683 
Benzocyclobutene, diphenyl- 

one-electron transfer, 5,77 
Benzocyclobutene, 7,8diphenyl- 

Diels-Alder reactions, 5,391 
Benzocyclobutene, [(methoxycarbonyl)amino]- 

cycloaddition reactions 

Benzocyclobutene, 1 -methoxy-1 -phenyl- 
fulvenes, 5.627 

rearrangement 

ring opening, 5,682 

synthesis 

anthracene synthesis, 5,694 
Benzoc yclobutene, trans- 1 -methoxy-2-phenyl- 

Benmcyclobutene, 3-methyl 

via benzynes, 5,692 
Benzocyclobutene, 6-methyl- 

via benzynes, 5,692 
Benzocyclobutene, 7-methyl- 

Diels-Alder reactions, 5,391 
Benzocyclobutene, l-phenyl- 

ring opening, 5,682 
Benzocyclobutene, 1 -vinyl- 

isomerization, 5,680 
Benzocyclobutenecarboxy lic acid 

esters 

synthesis 

synthesis via benzyne cyclization, 5,692 
Benzocyclobutene- 1 ,2-dione, 3-hydroxy-5-methyl- 

via cycloaddition, 5,693 
Benzoc yclobutenediones 

cycloaddition reactions 
metal catalyzed, 5,1202 

Diels-Alder reactions, 5,395 
Benzocyclobutene-l,2-diones 

anthraquinones from, 5,690 
Benzoc yclobutenes 

cycloaddition reactions 

electrocyclic ring opening, 5, 1032, 1151 
o-quinodimethane precursors, 5,691-694 

synthesis, 5,692 

thermolysis, 5, 1031 
Benzocyclobuten-7-01,7-phenyl- 

Diels-Alder reactions, 5,388 
Benzoc yclobutenols 

synthesis 

synthesis 

fulvenes, 5,627 

Diels-Alder reactions, 5,386 

via [2 + 2 + 21 cycloadditions, 5,1148,1149 

via benzyne, 5,692 
via intramolecular cyclization, 5,692 

Benzocyclobutenols, 1 -alkyl-1 -cyano- 

morphinan synthesis, 5,694 
Benzocyclobutenols, trans-2-aryl- 

via benzyne cyclization, 5,692 
Benzocyclobuten- 1 -one, 3,6-dimethoxy- 

via benzyne, 5,692 
Benzoc yclobutenones 

ring opening 

synthesis 

synthesis 

o-quinodimethane precursors 

synthesis 
Diels-Alder reactions, 5,388 

via benzyne, 5,692 
Bemyclobutenyl carbamate 

Benzoc ycloheptenone 
Diels-Alder reactions, 5,390 

reduction 
stereoselectivity, 8,6 

via [2 + 2 + 21 cycloadditions, 5, 1149 

B e m  yclohexenes 
synthesis 

synthesis 

cricarbonyliin complexes 

Benzoc yclononadienes 

via intramolecular ene reactions, 5,20 

reaction with tetracyanoethylene, 4,710 

B e m  yclooctatetraene 

Benzoc yclooctenone 

Benzoc yclopentenes 

Benmc yclopropene 

synthesis 
Friedel-Crafts reaction, 2,753 

synthesis 
via [2 + 2 + 21 cycloadditions, 5, 1149 

metal catalyzed, 5,1199 

via dihalocyclopropyl compounds, 4,1015 

cycloaddition reactions 

synthesis 

Benzodiazepine 
synthesis 

1H-1 ,S-Benzodiazepine, 4-formyl-2.2-dimethyl- 
oxidative cleavage 

1,3,2-Benzodioxaborole 
hydroboration, 8,7 19 

1,3,2-Benzodioxaphosphole, 2,2,2-tribromo- 
acid halide synthesis, 6,302 

1,3,2-Benzodioxaphosphole, 2,2,2-trichloro- 
acid chloride synthesis, 6,307 
acid halide synthesis, 6,302 

Benzodipymle 
reduction 

borohydrides, 8,618 
Benzodithioles 

Benzo- 1,3-dithiole-2-thiones 

viu nitrile imine cyclization, 4, 1 15 1 

potassium permanganate, 7,559 

reduction, 8,659 

duction 
DIBAL, 8,661 

BenzoljJfluoranthene, 8-methyl- 
synthesis 

Benzofluorene 
synthesis 

Friedel-Crafts cycloalkylation, 3,325 

via thermolysis, 5,721 
Benzofluorenone 

hydrogenation 

synthesis 

synthesis 

synthesis 

palladium catalyst, 8,319 

Friedel-Crafts reaction, 2,757 
Benzofuran, 2-alkylsulfonyl- 

Bemfuran, benzoyl- 
Knoevenagel reaction, 2,363 
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via chalcone, 7,829 
Benzofuran, 2-bromo- 

reaction with arylzinc bromide, 3,514 
Benzofuran, dihydro- 

synthesis, 3,265 

Benzofuran, 2,3-dimethyl- 

borohydrides, 8,628 
Benzo[c]furan, 1,3-diphenyl- 

Birch reduction, 8,627 
hydrogenation, 8,626 

reduction 

via a,@unsaturated ester, 4,73 

reduction 

Benzofuran, 2ethyl-3-methyl- 

borohydrides, 8,627 
Benzofuran, hydroxy- 

via FVP, 5,732 
Benzofuran, 5-methoxy- 

electrolysis, 8, 628 
Benzofuran, 3-methoxycarbonyl- 

reduction 
dissolving metals, 8,626 

synthesis 

Benzofuran, 3-methyl- 
reduction 

borohydrides, 8,628 

metal complexes, 4,526 
synthesis 

Benzofuran, 3-methylenedihydro- 

via arene-metal complexes, 4,526 
Benzofuran, octahydro- 

Benzofuran, phenyl- 
angular acetoxylation, 7, 153 

synthesis 
via oxidative rearrangement, 7,829 

Benzofuran, 3-phenyl- 

Benzofuran, tetrahydro- 
photoreduction, 8,628 

retro Diels-Alder reaction, 5,579 
synthesis 

via oxyanion-accelerated rearrangement, 5, 1018 
Benzofuran, 2-trimethylstannyl- 

Benzofuran-3-ols, 3-methyl-2,3-dihydro- 

Friedel-Crafts reaction, 3 ,3  12 

synthesis, 3,514 

synthesis 

Benzofuranone 
C-acylation, 2,836 
0-acylation, 2,836 

synthesis 

ring scission, 3, 830 

synthesis, 3,831 

4,5,6,7-tetrahydro- 
synthesis, 1, 566 

coupling reactions 
with alkyl Grignard reagents, 3,444 

[3 + 21 cycloaddition reactions, 5,307 
synthesis, 3,494; 7,628 
via palladium(II) catalysis, 4,557 
via sequential Michael ring closure, 4,262 

Benzofuran-2(3H)-one, 3-acetyl- 

via ketocarbenoids, 4, 1057 
W-Benzo[b]furan-3-one, 2-benzyl- 

3H-Benzo[b]furan-2-one, 3-benzyl-3-hydroxy- 

3(2H)-Benzofuranones, 4-( 1,3-dithian-2-y1)- 

Benzofurans 

Benzo[b] furans 
electrochemical reduction, 8,628 
reduction, 8,624 
2-substituted derivatives 

synthesis 
Vilsmeier-Haack reaction, 2,780 

via intramolecular organochromium reaction, 1, 
188 

Benzo[c]furans 
reduction, 8,626 

Benzofuroxans 
synthesis 

Benzoic acid 
via oxidation of primary aromatic amines, 7,739 

methyl ester 

thallation, 4,841 
Benzoic acid, alkyl- 

synthesis 

Birch reduction 

Benzoic acid, aryl- 
Birch reduction 

acylation of boron-stabilized carbanions, 2,244 

via benzyne, 4,5 10 

dissolving metals, 8, 500 

enolate generation, 3 ,5  1 
Benzoic acid, 2-t-butyl- 

hydrogenation 
heterogeneous catalysis, 8,438 

intramolecular reductive alkylation 
Benzoic acid, 4-(4’-chlorobuty1)- 

dissolving metals, 8,505 
Benzoic acid, p-cyano- 

methyl ester 
photolysis with diphenylacetylene, 5, 163 

Benzoic acid, 2,5-diethylbenzoyl- 
Friedel-Crafts reaction, 2,761 

Benzoic acid, dihydro- 
d i an i o n s 

synthesis 
conjugate addition reactions, 4, 11 1 

via reductive alkylation, 8,500 
Benzoic acid, 2,5-dihydroxy-4-methoxy- 

Benzoic acid, 2,4-dihydroxy-6-methyl- 
synthesis, 7,340 

methyl ester 
synthesis, 2,821 

Benzoic acid, 4,6-dimethoxy-2-(4’-methoxybenzyl)- 

Benzoic acid, 2,4-dimethoxy-6-(2’-naphthyl)- 

Benzoic acid, 4-fluoro- 

Benzoic acid, hydroxy- 

Benzoic acid, 4-isopropyl- 

Friedel-Crafts reaction, 2,761 

Friedel-Crafts reaction, 2,757 

hydrogenolysis, 8,903 

alkylation, 6,2 

Birch reduction 
dissolving metals, 8,500 

Benzoic acid, mercapto- 

Benzoic acid, 2-methoxy- 
synthesis, 4,444 

Birch reduction 
dissolving metals, 8,502 

Benzoic acid, 3-methoxy- 
Birch reduction 

Benzoic acid, p-nitro- 
dissolving metals, 8,501 
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ethyl ester 

Benzoic acid, pentafluoro- 
hydrogenolysis, 8,901 

Benzoic acid, 2-phenyl- 
Birch reduction 

Claisen condensation, 2,798 

dissolving metals, 8,504 
Benzoic acid, poly(alkylthi0)- 

Benzoic acid, poly(methylthi0)- 

Benzoic acid, 2,3,4,5-tetrafluoro- 

synthesis, 4,441 

synthesis, 4,441 

synthesis 
via carbonation of 
bis(pentafluorophenyl)ytterbium, 1,277 

Benzoic acid, tetrahydro- 
synthesis 

via Birch reduction, 8,500 
Benzoic acid, 2,4,6-triisopropyl- 

alkyl esters 
metallation, 3, 194 

Benzoic acid anhydride 
synthesis 

via 4-benzylpyridine, 6,310 
Benzoic esters, dihydro- 

Benzoin 
reactions with iron carbonyls, 4,666 

oxidation 

oxime 
solid support, 7,846 

hydrogenation, 8, 148 
Benzoin, deoxy- 

reaction with a-selenoalkyllithium, 1,675 
Benzoin, 2,4-dihydroxydeoxy- 

Vilsmeier-Haack reaction, 2,790 
Benzoin, threo-hydro- 

synthesis, 7,441 
Benzoin condensation, 1,541-579 

catalysts, 1,543 
electrophiles, 1,544 

asymmetric synthesis 
Benzomorphans 

Benzomorpholines 
synthesis, 8,654 

Benzonitrile 
acylation 

photochemical cycloadditions 

hydrogenation, 8,461 

synthesis of acetophenone, 1,498 

alkenes, 5,161 
Benzonitrile, 4-alkoxy- 

synthesis, 4,438 
Benzonitrile, 4-chloro- 

electrochemically induced Swl  reactions, 4,469 
reaction with phenoxides, 4,469 

hydrogenation, 8,252 

oxide 

synthesis 

Benzonitrile, 4-methyl- 

Benzonitrile, 4-nitro- 

1,3-dipolar cycloadditions, 4, 1072 

via oxidation of 4-amhobenzonitrile. 7,737 
Benzonitrile oxide 

cycloaddition reactions 
fulvenes, 5,630 
tropones, 5,626 

reaction with (a-oxyallyl)silane, 5,262 

reaction with 3,4,4-trimethyl-l-pentene, 5,262 

reaction with methyl acrylate, 4,1081 

reaction with methyl acrylate, 4,1081 

photoisomerization, 5,204 

photoisomerization, 5,204 

bridgehead-substituted 

Benzonitrile oxide, 4-nitro- 

Benzoniailohexafluoro-2-propa11ide 

Benzonitrilo-2-propanide 

Benzonorbomadiene, 1,2-bis(trimethylsilyl)- 

Benzonorbomadiene, 1.2-dimethyl- 

Benzonorbomadiene, 6-methoxy - 

Benzonorbomadiene, 1 -rnethoxy4substituted 

Benzonorbomadiene oxide 

photoisomerization, 5,204 

photoisomerization, 5,203 

reduction 
lithium triethylborohydride, 8,875 

photoisomerization, 5,204 

Benzonorbomadienes 
deuteriated 

photoisomerization, 5, 197,203,205 
stoichiometric complexes 

substituted 
with B-cyclodextrin, 5,210 

photoisomerizations, 5,210 

stereoselectivity, 8.5 

9-Benzonorbomenones 
reduction 

Benzonorcaradiene 
synthesis 

via photoisomerization, 5,212 
Benzo[c]phenanthrenes 

Benzo[c]phenanthidme 

synthesis 
via electrocyclization, 5,720 

via arynes, 4,505 
via Swl  reaction, 4,479 

Benzo[c]phenanthridones 

via Swl  reaction, 4,479 
Benzo[k]phenanthridones 

synthesis 
via photolysis, 5,728 

Benzophenone 

synthesis 

synthesis 

ani1 

complex with trimethylaluminum, 1,78 
electmeduction 

hydrazone 

ketone dianion 

oxime 

oxime, 0-acyl 

photolysis 

reactions with G r i m  reagents, 1,383 

chromium chloride, 8,133 

reduction, Cram modification, 8,335 
reduction, Henbest modification, 8,336 

reactions with esters and amides, 1,280 

Beckmann rearrangement, 7,692 

carboxyl radicals from, 7,719 
photolysis, 7,720 

with 2-methylbut-l-en-3-yne. 5.164 
with cis-1,4-polyisoprene, 5, 161 

reactions with boron stabilized carbanions, 1,498 
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reactions with dialkoxyborvl stabilized carbanions, 1, benzvl ethers. 7.244 

Benzothiazole 

- -  
501 

reactions with diethylzinc, 1,216 
reactions with trimethylaluminum 

reaction with 2-butene 

reduction 

role of Lewis acid, 1,325 

oxetane formation, 5,152 

boranes, 8,316 
dissolving metals, 8, 115,308 
ionic hydrogenation, 8,319 
Wolff-Kishner reduction, 8,338 

photolyses, 7,43 

carbonylation of phenyllithium, 3,1017 

steroid esters 

synthesis 

Benzophenone, 2-bromo- 
reduction 

hydrogen iodide, 8,323 
Benzophenone, 4-bromo- 

reaction with phenoxides, 4,469 
Benzophenone, dilithio- 

crystal structure, 1,25 
Benzophenone, 4,4'-dimethoxy- 

reduction 
ionic hydrogenation, 8,319 

Benzophenone, 4-phenyl- 

Benzophenone, 2,3,4'-trihydroxy- 
photolysis, 5, 154 

oxidative coupling 
mechanism, 3,661 

Benzophenone-4-carboxylic acid 
dodecyl ester 

photoinsertion, 7,42 

oxidative cleavage, 7,707 

cycloaddition reactions 

Benzopinacol 

2-Benzopyran-3-one 

tropones, 5,618 
Benzopyrans, dihydro- 

synthesis 
via benzocyclobutenes, 5,691 

Benzopyrazine 
electrochemical reduction, 8,643 

Benzo[a]pyrene 
dihydrodiols 

Benzo[e]pyrene, 11,lZdihydro- 
synthesis, 7,333 

functionalization 
with N-bromoacetamide, 4,356 

Benzopyrrolizidine, dimethyl- 
synthesis, 2, 1039 

Benzopyrylium salts 
synthesis 

synthesis, 7,930 

synthesis, 7,930 

ether group removal 

phenolic coupling, 3,661 

debenzylation 

Vilsmeier-Haack reaction, 2,790 
1,4-Benzoquinone, 2-alkyl- 

1.4-Benzcquinone, 2-alkyl-3-(2-pyridylthio)- 

1 ,4-Benzoquinone, 5,6-dichloro-2,3-dicyano- 

alcohol protection, 6,652 
Benzoquinone, 2,3-dichloro-2,6dicyano- 

Benzoquinone, 2.3-dichloro-5,6-dicyano- 

dehydrigenation, 7, 135 
1,4-Benzoquinone, 2,6-dihydroxy- 

benzilic rearrangement, 3, 829 
1 ,4-Benzoquinone, hydroxy- 

rearrangements, 3,828 
Benzoquinone, 2,3,5,6-tetracyano- 

hydride transfer 
with dihydroacridine, 8,93 

Benzoquinones 
laser photolysis 

reoxidant 

synthesis 

with tetramethylallene, 5, 154 

Wacker process, 7,451 

via cyclobutenone ring opening, 5, 690 
via metal-catalyzed cycloaddition, 5, 1202 

1,4-Benzoquinones 
Diels-Alder reactions, 5,342,451 

Lewis acid promoted, 5,339 
hydrogenation, 8, 152 

catalytic, 8, 142 
synthesis 
via metal-catalyzed cycloaddition, 5, 1200 

1 H-2-Benzoselenin, 6,8-di-t-butyl-3,4- 
dihydro-4,4-dimethyl- 
synthesis, 6,475 

5H-[ 1]Benzoselenino[2,3-b]pyridine 
synthesis, 6,472 

Benzoselenophene 
alkylation, 2,817 
metallation, 1,644 

synthesis, 1,668 

synthesis 

Benzoselenophene, 2-lithio- 

Benzosuberanone 

Friedel-Crafts reaction, 2, 763 
Benzosuberones 

synthesis 

Benzo systems 
photoisomerization, 5, 197 

1,2,3,4-Benzotetrazine 
synthesis, 7,743 

Benzothiadiazoles 
synthesis 

Friedel-Crafts reaction, 2,755 

via diazotization of aromatic amines, 7,740 
4H- 1 ,CBenzothiazine, 2,3-dihydro-N-acyl- 

aldol reaction 

1 ,4-Benzothiazines 
reduction, 8,658 

1,3-Benzothiazin-4-0ne 
reduction 

LAH, 8,658 
Benzothiazole, 2-alkyl- 

stereoselectivity, 2,211 

metallated 
reactions, 2,495 
reactions with carbonyl compounds, 2,496 

synthesis, 6,490 
Benzothiazole, 2-allyloxy- 

reaction with Grignard reagents, 3,246 
Benzothiazole, 2-chloro- 

coupling reactions 
with Grignard reagents, 3,461 

Benzothiazole, 2-hydroxy- 
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reaction with copper alkynides, 3,283 

synthesis 
1,3-Benzothiazole, 2-methyl- 

via S R N ~  reaction, 4,477 
Benzothiazole, 2-methylthio- 

coupling reactions 

Benzothiazole, vinyl- 
with Grignard reagents, 3,461 

in synthesis 
masked carbonyl derivative, 2,497 

Benzothiazole, 2-vinyl- 
addition reactions 

with organolithium compounds, 4,76 
Benzothiazoles 

aromatic nucleophilic substitution, 4,432 
metallated 

reactions, 2,495 
metallation, 6,541 
reduction, 8,657 
tandem vicinal difunctionalization, 4,252 

reduction 
Benzothiazoline, 2-phenyl- 

unsaturated carbonyl compounds, 8,563 
Benzothiazolium iodide 

Benzothiazoliwn salts 
reaction with amines, 6,84 

catalysts 

enolization (attempted), 2,865 
reduction, 8,657 

Benzothiazolium salts, 2-alkoxy- 
alcohol inversion, 6,22 

Benzothiazolium salts, fluoro- 
reaction with alcohols 

iodination, 6,214 

benzoin condensation, 1,543 

Benzothiazolium salts, 2-halo- 

Benzothiazolone, 2-lithio- 

Benzothiazolones 

Benzothiepinones 

carbothioate synthesis, 6,438 

reaction with bis(trimethylsily1) peroxide, 7,330 

synthesis, 4,444 

synthesis 
Friedel-Crafts reaction, 2,765 

Benzo[c]thiophene, 1 ,3-dihydro- 
2,Zdioxide 

synthesis via ketocarbenoids, 4, 1057 
Benzothiophene, hydroxy- 

via FVP, 5,732 
Benzothiophene, 2-methyl- 

ionic hydrogenation, 8,630 
Benzothiophene, 3-methyl- 

ionic hydrogenation, 8,630 
Benzo[&]thiophene, 4-phenyl- 

synthesis 

synthesis 

via photocyclization-oxidation, 5,720 
Benzo[&]thiophene. 7-phenyl- 

Benzothiophene 2,2-dioxides, 2,5-dihydro- 

synthesis 
via photocyclization-oxidation, 5,720 

thermolysis 

Benzothiophenes 
benzocyclobutene synthesis, 5,693 

coupling reactions 
with primary alkyl Grignard reagents, 3,447 

methylation, 3,456 
reduction, 8,629 
synthesis, 7,628 

via sequential Michael ring closure, 4,262 
via Swl reaction, 4,479 

Benzotriazine 
synthesis 

via oxidation of amino-3-phenylindazoles, 7,743 

via diazotization of aromatic amines, 7,740 

Benzotriazinones 
synthesis 

Benzotxiazole, l-amino- 
aryne precursor, 4,488 
benzyne from, 7,482 
nitration, 7,745 
oxidation 

to 1,24idehydrobemne, 7,743 
Benzotriazole, 2-amino- 

Benzotriazole, 1 -benzoyloxy- 

Benzotriazole, 1 -chloro- 

oxidation, 7,743 

selective benzoylation, 6,337 

oxidation 
sulfoxides, 7,767 

amidation, 6,394 

Benzotriazole, hydroxy- 

Benzotriazoles 

esters 

pyridinium chlorochromate 

reduction, 8,661 
synthesis 

allylic alcohol oxidation, 7,264 

via diazotization of aromatic amines, 7,740 
via oxidation of primary aromatic amines, 7,739 

Benzotriazolide, chlorophosphoryl- 

Benzotriazolide, phosphorobis( 1 -hydroxy)- 

Benzotriazolide, phosphorobis(nitro)- 

Benzotriazoline 

phosphorylation, 6,620 

phosphorylating agent, 6,619 

phosphorylating agent, 6,619 

N-Substituted 
reaction with lithium alkynides, 3,282 

Benzotricyclo[3. 1 .0.02*6]hex-3-ene 
photoisomerization, 5,212 

Benzotropolone 
rearrangements,3,818 

Benzotropone 
formation 

aldol reaction, 2, 144 
1,2J-Benzoxadiazoles 

reduction, 8,664 
1,3-Benzoxathian-4-one 

synthesis 

Friedelxrafts reaction, 2,737 

via intramolecular Pummerer rearrangement, 7, 1% 
1,3-Benzoxathiolium salts, 2-substituted 

1,3-Benzoxathiolium tetrafluomborates 
2-sub~tituted 

synthesis, 8,277 
Benzoxazepinones 

reduction 

synthesis 

Benzoxazines 

enolate generation, 3,51 

Mannich reaction, 2,956 



467 Cumulative Subject Index Benzyl carbonate 

Mannich reaction 

synthesis 
with phenols, 2,969 

Mannich reaction, 2,968 
1,4-Benzoxazines 

1,3-Benzoxazines, 2-aryl- 

1 ,4-Benzoxazin-3-one, N-alkyldihydro- 

reduction, 8,653 

ring-chain tautomerism, 2,969 

reduction 

Benzoxazole 
LAH, 8,654 

Friedelxrafts reaction, 2,743 
reduction, 8,650 
synthesis 
via Beckmann reaction, 7,698 

Benzoxazole, 2-allenyl- 

Benzoxazole, 2-( 1,l -dimethylpropargyl)- 

Benzoxazole, 2-( 1 -methylpropargyl)- 

Benzoxazole, 2-phenacyl- 

Benzoxazolium salts, chloro- 

synthesis, 2,86 

synthesis, 2, 87 

synthesis, 2, 86 

synthesis, 6,534 

chlorination 

Benzoxepines 
synthesis 

alkyl alcohols, 6,206 

via S w l  reaction, 4,479 
1(2H)-Benzoxocin, 2.6-epoxy- 

synthesis 
via Wharton reaction, 8,928 

Benzoyl t-butyl nitroxide 

synthesis, 7,349 
quinones 

Benzoyl chloride 
synthesis 
via benzaldehyde, 6,308 

Benzoyl chloride, 2-fluoro- 
Friedel-Crafts reaction 

toluene, 2,736 
Benzoyl chloride, 4-nitro- 

reduction 
metal hydrides, 8,290 

Benzoyl chloride, 2,4,6-trichloro- 

Benzoyl cyanide 
mixed anhydride synthesis, 6,329 

synthesis 
via benzoyl chloride, 6,233 

Benzoyl hypobromite, m-chloro- 
synthesis, 7,535 

Benzoylium ion 
NMR data 

study of stability, 2,734 
Benzoyl peroxide 

a-hydroxylation 
esters, 7, 182 
ketones, 7, 163 

reaction with enamines 
generation of a-benzoyloxy ketones, 7, 171 

triphenylphosphine compound 
reaction with alcohols, 6,22 

N-Benzoylphenylalanyl group 

chymotrypsin, 6,643 
removal 

Benzoylpropionates 
alcohol protection 

cleavage, 6,658 
Benzoyl xanthate 

photolysis 

Benzpinacol 
synthesis 

Benzpinacolone 

radical addition reactions, 4,749 

via triphenylchromium complex, 1, 176 

label redistribution 
pinacol rearrangement, mechanism of, 3,723 

Benzylacetone 
reduction 

transfer hydrogenation, 8,555 
Benzyl alcohol, 4-methoxy- 

Birch reduction 
dissolving metals, 8,514 

Benzyl alcohols 
esters 

electrohydrogenolysis, 8,974 
protecting groups, 8,956 

transfer hydrogenation, 8,55 1 
hydrogen donor 

hydrogenolysis, 8,956 
oxidation, 7,306,3 18 
4-(dimethylamino)pyridinium chlorochromate, 7, 

solid support, 7, 841,844 

dissolving metals, 8,971 
Lewis acid activated, 8,966 
sodium borohydride, 8,968 ~ 

269 

reduction 

Benzyl alcohols, hydroxy- 
nitrile synthesis, 6,235 

Benzylamine 
imines 

isomerization, 6,721 
Benzylamine, N-acyl-o-chloro- 

Benzylamine, a-alkyl- 

Benzylamine, NJV-dialkyl- 

Benzylamine, 4-N’,”-dimethylaminono- 

photoinduced cyclization, 4,477 

stereoselective synthesis, 3.76 

metallation 
addition reactions, 1,463 

NJV-dimethyl- 
synthesis, Mannich reaction, 2,961 

Benzylamine, methyl- 

Benzylamines 
hydrogenation, 8,146 

hydrogenolysis, 8, 957 
hydrogenolytic asymmetric transamination, 8,147 
reduction 

Benzy lation 

Benzyl bromide 

dissolving metals, 8,971 

sulfur- and selenium-stabilized carbanions, 3,88 

vinyl substitutions 
palladium complexes, 4,835 

Benzyl bromide, 2,6-dichloro- 
oxidation, 7,665 

Benzyl carbamates 
protecting groups 

Benzyl carbonate 
peptide synthesis, 6,635 



Benzyl chloride Cumulative Subject Index 468 

alcohol protection 
cleavage, 6,659 

Benzyl chloride 
reaction with methyl acrylate 

vinyl substitutions 

Benzyl chloride, 4-nitro- 
Hass-Bender reaction, 7,660 

Benzyl cyanide, a,a-bis(imidazoly1)- 
synthesis, 6,579 

Benzyl esters 
carboxy-protecting groups, 6,667 
cleavage 

Benzyl group 

palladium complexes, 4,842 

palladium complexes, 4,835 

trimethylsilyl chlorochromate, 7,285 

alcohol protection, 6,23 
amino acid protecting group 

hydrogenolysis, 8,958 
N-Benzyl group 

amine protection, 6,644 
S-Benzyl group 

thiol protection, 6,664 
Benzylic acetals 

reduction 

Benzylic anions 
Lewis acid activated, 8,966 

trimethylsilyl-stabilized 
Michael donors, 4,259 

Benzylic compounds 
microbial oxidation, 7,75 

Benzylic electrophiles 
reaction with organocopper compounds, 3,220 

Benzylic ethers 
reduction 

Lewis acid activated, 8,966 
Benzylic halides 

Barbier-type reactions 

carbonylation 

cleavage 

hydrogenolysis, 8,955-981 

Komblum oxidation, 7,653 
reduction 

Benzylic ketals 
reduction, 8,971 

Benzylic thiols 
reduction 

Benzylidene 

organosamarium compounds, 1,256 

formation of esters, 3, 1028 
palladium catalysts, 3,1021 

zinc, 8,972 

Raney nickel, 8,964 

sodium borohydride, 8,967 

Lewis acid activated, 8,966 

transition metal complexes 

Benzylidene acetal, 4-methoxy- 
reaction with alkenes, 4,980 

reductive cleavage 
sodium cyanoborohydride, 8,969 

Benzylidene acetals 

Benzylidene transfer 

N-Benzylidenimines 

hydrogenation, 8,212 

SimmonsSmith reaction, 4,968 

amine protection, 6,645 

a-Benzylidines 

Benzyl iodide 
aldol reaction, 2,147 

vinyl substitutions 
palladium complexes, 4,835 

Benzyloxycarbonyl group 
amino acid protecting group 

hydrogenolysis, 8,958 
deprotection, 8,957 
protecting group 

peptide synthesis, 6,632,635 
Benzyloxymethyl group 

Benzyl phenylpropiolate 
alcohol protection, 6,647 

synthesis 
via of 2-acyloxypyridinium salts, 6,331 

Benzyl tellurocy anate 
photooxidation, 7,777 

Benzyl xanthate 
photolysis 

radical addition reactions, 4,748 
Benzyne, 4-chloro- 

reaction with ammonia, 4,494 
Benzyne, 3,6-dimethoxy- 

reactions with acetonitrile, 4,492 
Benzyne, 3-flUOrO- 

Diels-Alder reactions, 5,382 
Benzyne, 3-isopropyl- 

addition reactions 

Benzyne, 3-methyl- 

Benzyne, tetrachloro- 

Benzynes 

lithium piperidide, 4,493 

Diels-Alder reactions, 5,381 

Diels-Alder reactions, 5,383 

ab initio calculations, 4,483 
carbocupration, 4,872 
carbolithiation, 4,872 
cyclization, 4,499 
Diels-Alder reactions, 5,379-385 
double cyclization 

in synthesis, 4,505 
electrophilicity, 4,484 
enthalpy of formation, 4,484 
infrared spectrum, 4,483 
intramolecular trapping by carbanions, 5,692 
microwave spectrum, 4,484 
relative reactivity 

structure, 4,483 
substituent effects 

substituted 

towards nucleophiles, 4,491 

kinetic stability, 4,492 

generation, 4,489 
nucleophilic addition, 4,494 
regioselective generation, 4,489 

in thermal isomerization, 5.736 
synthesis, 7,743 

tandem vicinal difunctionalization, 4,250 
Berberines 

synthesis 

Berbin-%one 
synthesis 

Berg amotene 

via directed metallation, 1,463 

carbonylation, 3, 1038 



469 Cumulative Subject Index Bicyclogermacrene 

synthesis, 3, 108,249 

synthesis 
Beminamycinic acid 

via regioselective metallation, 1,474 
Berson-Salem subjacent orbital effect 

1,3-sigmatropic rearrangements, 5, 1009 
Beryllium, dialkyl- 

hydride donor 
reduction of carbonyls, 8,100 

Beryllium, dimethyl- 

Beryllium acetylide 

Beryllium compounds 

crystal structure, 1,13 

crystal structure, 1,21 

Lewis acid complexes 
structure, 1,287 

sulfur ylide reactions 

synthesis, 6, 190 
Betulaprenols 

synthesis, 3, 170 
Betulinic acid 

ring A contraction, 3,834 
[ 10.10lBetweenanene 

epoxidation, 7,364 
Betweenanenes 

synthesis, 3, 591, 946 

Betaines 

carbonyl epoxidation, 1,820 

intramolecular acyloin coupling reaction, 3,627 
Beyerene 

Biacetyl 
rearrangement, 3,7 15 

photochemistry, 5,154 
reactions with alkanes, 7,7 

formation in phenol ether couplings, 3,668 
nucleophilic substitution 

synthesis, 3,663 

Biaryls 

organometallic compounds, 4,427 

aryl radical insertion, 3,677 
via Swl reaction, 4,471 

Biaryls, amino- 
synthesis 
via Swl reaction, 4,469471 

Biaryls, hydroxy- 
synthesis 
via Swl reaction, 4,469471 

Bicyclic alcohols 
synthesis 
via organoytterbium compounds, 1,278 
via samarium diiodide, 1,262 

Bicyclic compounds 
inside-inside 

5,8 
synthesis via ene reaction with methyl propiolate, 

Wagner-Meenvein rearrangment, 3,706 

dienes, 5, 1172 
diynes, 5, 1171 
enynes, 5,1165-1 170 

Bicyclization 

promoted by Group N metals, 5,1169 
zirconium-promoted, 5,1163-1 183 

mechanism, 3,374 
polyalkenes 

Bicyclo[5.n.O]alkanes 
functionalized 

synthesis via Cope rearrangement, 5,979-982 
Bic ycloalkanones 

inside-outside 
via photocycloaddition reactions, 5, 137 

Bicyclo[4.1 .O]alkenes 
synthesis 
via photoisomerization, 5 2 1  1 

Cope rearrangement, 5,812-819 

general strategy, 2,623 

deprotonation 

Bicycloalkenes, vinyl- 

Bicycloaromatization 

Bicyclobutane 

n-butyllithium, 1, 10 
Bicyclo[l.l.O]butane, l-cyano- 

cycloaddition reactions, 5, 11 86 
Bicyclo[ 1.1 .O]butane, l-methoxycarbonyl- 

cycloaddition reactions, 5, 11 86 
Bicyclo[l.l.O]butane, l-methyl- 

cycloaddition reactions, 5, 1186 
Bicyclo[ 1.1 .O]butane, 1,2,2-trimethyl- 

synthesis 
via dihalocyclopropanes, 4, 1013 

Bicyclo[ 1.1 .O]butanes 
cycloaddition reactions 

synthesis 
metal-catalyzed, 5,1185 

Wurtz reaction, 3,414,422 
Bicyclo[4.4.0]decadiene 

synthesis, 3, 390 
Bicyclo[5.3.0]deca-2,1O-diene 

synthesis, 3,399 
Bicyclo[4.4.0]decane 

synthesis, 3, 389,391 
cis-Bicyclo[4.4.0]decane-3,9-dione 

intramolecular aldol 

Bicyclo[5 .3 .O]decanes 
equilibrium, 2, 169 

synthesis 
via Cope rearrangement, 5,982 
via photocycloaddition, 5,669 

Bicyclo[4.3.l]decan-l0-one 

Bicyclo[4.2.2]deca-3,7,9-triene 

Bicyclo[5.3.0]decatrienone 

synthesis, 3,58 

dimerization, 5 6 6  

synthesis 
via ketocarbenoids, 4, 1055 

Bicyclo[4.4.0]decene 
synthesis, 3, 393 

polyene cyclization, 3,345 
Bicyclo[6.2.0]dec-2-ene 

thermolysis, 5, 686 
Bicyclo[4.4.0]deceno1 

synthesis, 3,392 
Bicyclo[4.4.0]decen-3-one 

synthesis 
via Lewis acid allylation, 4, 155 

Bicyclo[6.4.0]dodecanes, alkyl- 
synthesis 
via [4 + 41 cycloaddition, 5,640 

via organosilanes and a$-enones, 4,99 

Bicyclo[6.4.0]dodecen-3-ones 
synthesis 

Bicyclogermacrene 
transannular cyclization, 3,390 
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Bicyclo[ 3.2.0]hepta-3,6-diene, 1 -methoxy - 
reaction with hexacarbonylpropynedcobalt complex 

Pauson-Khand reaction mechanism, 5,1039 
Bicyclo[2.2.l]hepta-2,5-diene-2,3-dicarboxylic acid 

dimethyl ester 
hydrogenation, 8,440 

Bicyclo[3.2.1] heptadienes 
synthesis 

via Cope rearrangement, 5,804 
Bicyclo[3.2.0]hepta-1,4-dien-3-ones 

synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1134 

Bicyclo[4.1 .O]heptane, 7-alkoxy-7-phenyl- 
synthesis, 6,475 

Bicyclo[2.2. llheptane, 7-carboxy- 
microbial hydroxylation, 7,59 

Bicyclo[2.2. llheptane, 2-methoxycarbonyl- 
synthesis 

1186 
via cycloaddition of bicyclo[2.1 .O]pentanes, 5, 

Bicyclo[2.2.l]heptane-7-carboxylic acid 
synthesis, 3,903 

Bicyclo[4.1 .O]heptane-3,4-diones, 7-hdo- 
tautomerism, 5,714 

Bicyclo[2.2. llheptanes 
synthesis 

1186 
via cycloaddition of bicyclo[2.1 .O]pentanes, 5 ,  

via [3 + 21 cycloaddition reactions, 5,286 
Bicyclo[3.1. llheptanes 

synthesis, 3,901 
Bicyclo[3.2.0]heptanes 

synthesis 
via [4 + 41 cycloaddition, 5,639 

Bicyclo[4.1 .O]heptanes 
synthesis, 1,664 

Bicyclo[2.2.l]heptanol 
via photocycloaddition, 5,669 

carbocations 
rearrangement, 3,707 

Bicyclo[2.2. llheptanone 
lithium enolate 

exoalkylation, 3, 17 
synthesis, 3, 19; 5 ,  1104 

via intramolecular ene reactions, 5,21 
via tandem Michael reactions, 4, 121 

Bicyclo[2.2. Ilheptan-2-one 
oximes 

reduction 
reduction, dissolving metals, 8, 124 

dissolving metals, 8, 116, 120 
Bicyclo[2.2. llheptand-one 

synthesis, 6, 144 
Bicyclo[4.1 .O]heptanone 

Knoevenagel reaction, 2,368 
Bicyclo[2.2. llheptanone, a-diazo- 

Wolff rearrangement, 3,900 
Bicycloheptan-2-one, 7,7-dimethyl- 

reduction 
dissolving metals, 8, 121 

Bicyclo[2.2.l]heptan-2-one, 1 -methyl- 

Bicyclo[2.2.l]heptan-2-one, 6-methyl- 

reduction 
dissolving metals, 8, 121 

synthesis 
via intramolecular ene reactions, 5,21 

Bicyclo[2.2.l]hept-2-enes 
electrophilic attack, 4,330 
oxidative cleavage 

potassium permanganate, 7,558 
Bicyclo[2.2.l]hept-5-enes 

thermolysis, 5,558 
Bicyclo[3.2.0]hept-6-enes 

Pauson-Khand reaction, 5,1046,1052 
rearrangement, 5,1016 

Bicyclo[4.1 .O]hept-2-enes 
synthesis 

via photoisomerization, 5, 196 
Bicyclo[4.1 .O]hept-3-enes 

photoisomerization, 5, 196 
trans-Bicyclo[4.1 .O]hept-3-enes 

synthesis 
Ramberg-BBcklund rearrangement, 3,876 

Bicyclo[4.2.0]hept-2-enes 
thermal isomerizations 

via retro Diels-Alder reactions, 5,586 
Bicyclo[4.1 .O]hept-Zenes, 7-(l-alkenyl)- 

Cope rearrangement, 5,991 
Bicyclo[A 1 .O]heptenes, dibromo- 

rearrangement 
norbomene derivative, 4, 1012 

Bicyclo[2.2.l]hept-2-enes, 5-methylene- 

heterogeneous catalysis, 8,433 
hydrogenation 

Bicycloheptenes, 7-vinyl- 
Cope rearrangement, 5,815 

Bicyclo[4.1 .O]hept-Zenes, 7-endo-vinyl- 
Cope rearrangement, 5,991 

exo-Bicyclo[3.2.0]hept-2-en-7-01 
rearrangement, 5, 1016 

Bicyclo[2.2. llheptenols 
Cope rearrangement 

Bicycloheptenols, 2-vinyl- 

Bicyclo[2.2.l]hept-5-en-2-one 

product aromatization, 5,791 

oxy-Cope rearrangement, 5,815 

reduction 
dissolving metals, 8, 121 

Bicyclo[2.2. llheptenones 

Bicyclo[4.1 .O]heptenones, 7-hdo- 

Bicyclo[3.2.0]hept-7-one, 1 -phenyl- 

Bicyclo[8.8.8]hexacosane 

photoisomerizations, 5,224,228 

tautomerism, 5,714 

reaction with vinyllithiurn, 5, 1022 

synthesis 
intramolecular acyloin coupling reaction, 3,628 

Bicyclo[2.2.0] hexadiene 

diimide, 8,475 
reduction 

Bicyclo[2.2.0]hexa-2,5-diene, hexamethyl- 

heterogeneous catalysis, 8,428 
hydrogenation 

Bicyclo[2.1. llhexane 
synthesis, 3,900 

Bicyclo[2.2.0] hexane 
synthesis, 3,901 

Bicyclo[3.1 .O]hexane 
synthesis, 1,664 

via reductive cyclization, 4, 1007 
via ring opening, 5,708 

Bicyclo[3.1 .O]hexane, dibromo- 
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cyclopropyl-allyl rearrangement, 4, 1018 

Ritter reaction, 6,273 

synthesis, 3, 903 

exo-l,5,5-trimethyl- 
synthesis, 3, 900 

Bicyclo[2.2.0]hexan-2-01 
oxidative rearrangement, 7,834 

Bicyclo[2.1.1]hexan-2-one 
synthesis, 7, 834 

Bicyclo[3.1 .O]hexan-2-ones, 6 4  l-alkeny1)- 
Cope rearrangement, 5,987 

Bicyclo[3.1 .O]hexan-2-ones, 6-vinyl- 
enol derivatives 

Cope rearrangements, 5,804 

Bicyclo[2.2. llhexane, 1 -vinyl- 

Bicyclo[2.l.l]hexane-2-carboxylic acid 

Bicyclo[2.l.l]hexane-6-carboxylic acid, 

Bicyclo[2.2.0]hex- 1 (4)-ene 

Bicyclo[3.1 .O]hex-2-ene, 6-endo-vinyl- 

Bicyclo[2.1.1]hexenes 

dimerization, 5,66 

Cope rearrangement, 5,984 

synthesis 
Ramberg-Biicklund rearrangement, 3,874 

Bicyclo[2.2.0] hex-2-enes 

via photolysis, 5,737 
synthesis 

thermolysis, 5,678 

Cope rearrangement, 5,984-991 
synthesis, 5,990 

Bicyclo[3. 1 .O]hex-2-enes, 6 4  l-alkeny1)- 

via Cope rearrangement, 5,985 
Bicyclo[3.1 .O]hexenone 

synthesis 
via photolysis, 5,730 

Bicyclo[2.2.0]hexenones, amino- 
rearrangement, 5,732 

Bicyclohumulenediol 
synthesis, 3,404 

Bicyclomycin 
synthesis 

Ugi reaction, 2,1096 
via Peterson methylenation, 1,732 

Bicyclo[3.2.2]nona-2,6-diene 

cis-Bicyclo[4.3 .O]nona-2,4-diene 

rrans-Bicyclo[4,3.0]nona-2,4-diene 

synthesis 
via Cope rearrangement, 5,991,993 

photolysis, 5,737 

synthesis 
via thermal rearrangement, 5,716 

Bicyclo[5.2.0]nona-2,8-diene 
synthesis 

synthesis 

Bicyclo[3.3. llnonane 
functionalization 

alkylthio, 7, 14 
synthesis 
via Michael addition, 4,27 

bridged 

via photoisomerization, 5,709 
Bicyclo[3.2.2]nona-6,8-dien-3-one 

via [4 + 31 cycloaddition, 5,608 

Bicyclo[4.2. llnonane 

Bicyclo[4.3.0]nonane 
synthesis via nitrone cyclization, 4, 11 14 

synthesis 
via [3 + 21 cycloaddition reactions, 5,304 

Bicyclo[3.3. llnonanone 
reduction 

dissolving metals, 8, 118 
Bicyclo[3.3.l]nonan-3-one, 2-bromo- 

Favorskii rearrangement, 3,853 
Bicyclo[6.1 .O]nonanJ-one, 4-diazo-trans- 

irradiation, 3,905 
Bicyclo[4.3.O]nonan-2-one, 1 -methyl- 

oxime 
Beckmann fragmentation, 7,698 

Bicyclo[4.3.0]nonan-3-ones 
synthesis 
via organosilanes and a,$-enones, 4,98 

Bicyclo[3.2.2]nona-2,6,8-triene 
photoisomerization, 5, 196 

Bicyclo[5.2.0]nonatrienones 
synthesis 
via ketocarbenoids, 4, 1056 

Bicyclo[3.3.l]non-2-ene 
epoxide 

transannular hydride shifts, 3,735 
Bicyclo[3.2.2]non-6-en-3-one 

synthesis 
via Cope rearrangement, 5,992 

Bicyclo[3.3.1 Inonenone 
synthesis 

aldol cyclization, 2, 162 
Bicyclo[3.3.l]non-2-en-4-one, 

5-(2-ethylallyl)- l-methyl- 
synthesis, 3,23 

bridged 
Bicyclo[3.2.2]nonenone, l-methoxy- 

photoisomerizations, 5,226 
Bicyclo[4.3.0]nonen-3-one, vinyl- 

synthesis 
via organosilanes and a,$-enones, 4,99 

Bicyclo[3.2.2]nonenones 

Bicyclo[2.2.2]octa- 1 ,4-diene 

Bicyclo[2.2.2]octa-2,5-diene 

Bicyclop.2. lloctadiene 

photoisomerizations, 5,225,228 

Pauson-Khand reaction, 5, 1049 

flash vapor pyrolysis, 5,571 

synthesis 
via cyclopropanation/Cope rearrangement, 4, 1049 

Bicyclo[3.2.l]octa-2,6-diene 
photoisomerization, 5,205 
substituted 

synthesis 
synthesis via Cope rearrangement, 5,985-988 

via Cope rearrangement, 5,794,984,987 
via [4 + 31 cycloaddition reaction, 5,597 

Bicyclo[3.3.0]octadiene 

Bicyclo[4.2.0]octa-2,4-diene 

Bicyclo[2.2.2]octa-2,5-diene, 1,4-bis(methoxycarbonyl)- 

Bicyclo[4.2.0]octadiene, l-cyano- 

synthesis, 3,489 

tautomerism, 5,714 

thermolysis, 5,571 

synthesis 

elimination reactions, 5,558 

via photocycloaddition, 5, 161 
Bicyclo[2.2. lloctadienone 

Bicyclo[3.3.0]octa-2,6-diol 
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synthesis, 3,382 

synthesis, 3, 383 

synthesis 

B icyclo[ 3.3 .O]octanecarbaldehy de 

Bicyclo[3.3.0]octanedione 

via photoisomerization, 5,233 
Bicyclo[2.2.2]octanes 

synthesis 
via cyclopropane ring opening, 4,1043 
via photocycloaddition, 5,657 

Bicyclo[3.2. lloctanes 
ring formation, 3,380 
synthesis 
via Cope rearrangement, 5,993 
via cyclopropane ring opening, 4, 1043 
via photocycloaddition, 5,657 
via Pummerer rearrangement, 7, 199 

Bicyclo[3.3.0]octanes 
ring formation, 3,380 
synthesis 
via Claisen rearrangement, 5, 833 
via [3 + 21 cycloaddition reactions, 5,290,304 
via photocycloaddition, 5,654,657 

Bicyclo[4.2.0]octanes 
aromatization 

rearrangement, 3,714 
synthesis, 3, 382 

benzocyclobutene synthesis, 5,692 

via photocycloaddition, 5,657 
Bicyclo[2.2.2]octanes, 2-exo-methylene-6-vinyl- 

Cope rearrangement, 5,8  15 
Bicyclo[3.3.O]octanol 

synthesis, 3,384 
Bicyclo[2.2.2]octanone 

synthesis, 3, 19 
via intramolecular ene reactions, 5 2 1  
via Michael addition, 4,30 
via tandem Michael reactions, 4, 121 

Bicyclo[3.2.l]octan-2-one 
Beckmann rearrangement, 7,695 

Bicyclo[3.3.O]octanone 
synthesis, 3, 139 

C-H insertion reactions, 3, 1060 
via [2 + 2 + 21 cycloaddition, 5, 113 1 

cis-Bicyclo[3.3.O]octan-2-one 
synthesis 
via metal-catalyzed cycloaddition, 5, 11 92 

Bicyclo[S. 1 .O]octanone 
Knoevenagel reaction, 2,368 

Bicyclo[3.2.l]octan-3-ones, 2-bromo- 
Favorskii rearrangement, 3,852 

Bicyclo[4.2.0]octa-2,4,7-triene 
tautomerism, 5,715 

Bicyclo[4.2.O]octa-l,3,5-triene 
o-quinodimethane precursors 

Diels-Alder reactions, 5, 386 
Bicyclo[2.2.2]octene 

dimerization, 5,65 
Pauson-Khand reaction, 5, 1051 
synthesis 
via Cope rearrangement, 5,812 
via cyclization of alkynes, 1,605 
via Diels-Alder reactions, 5,329 
via organosilanes and a$-enones, 4,99 

Bicyclo[3.2.l]oct-2-ene 
allylic oxidation, 7,95 

Bicyclo[3.3.0]octene 
synthesis, 3,380 

Bicyclo[3.3.0]oct- 1 -ene 
Pauson-Khand reaction, 5,1052 

Bicyclo[3.3.O]oct-Zene 
Pauson-Khand reaction, 5,1047 

Bicyclo[4.2.0]oct-7-ene 
thermolysis, 5,678 

Bicyclo[2.2.2]oct-2-ene, 5,5-dicyanomethylene- 
photoisomerization, 5, 196 

Bicyclo[2.2.2]octene, vinyl- 
Cope rearrangement, 5,794 

Bicyclo[2.2.2]oct-2-ene-2,3-dicarboxylic acid 
dimethyl ester 

hydrogenation, 8,427 
Bicyclo[3.3.0]oct- 1 (5)-ene-2,6-dione 

synthesis, 1,567 
Bicycl0[2.2.2]octenol 

methanesulfonates 
rearrangement, 3,717 

Bicyclooctenone 
synthesis 
via Cope rearrangement, 5,804 

photoisomerizations, 5,218,224,228 

Baeyer-Villiger reaction, 7,683 
photoisomerizations, 5,200 

Bicyclo[3.2.1]octd-en-3-one 
synthesis 

Bicyclo[2.2.2]octenone 

Bicyclo[2.2.2]oct-5-en-2-one 

via [4 + 31 cycloaddition, 5,603 
Bicyclo[3.3.0]octenone 

addition reaction with 2-nitrobut-2-ene, 4, 102 
synthesis 

aldol cyclization, 2, 162 
Bicyclo[3.3.0]oct-l-en-3-one 

synthesis 
via Pauson-Khand reaction, 5, 1053, 1060 

Bicyclo[3.2.l]octd-en-3-one, 8-alkylidene- 

via [4 + 31 cycloaddition, 5,604 
Bicyclo[2.2.2]octenone, l-methoxy- 

photoisomerization, 5,226,233 
Bicyclooctenone, (siloxymethy1)- 

reactions with allylic sulfinyl carbanions, 1,522 
Bicyclo[ 1 0.3.0]-A1*15-pentadecen- 14-one 

synthesis 

cycloaddition reactions 

diradicals 

synthesis, 3,901 
Bicyclo[2.1 .O]pentan-2-one 

vinylogous Wolff rearrangement, 3,906 
Bicyclo[2.1 .O]pent-Zene 

thermolysis, 5, 678 
Bicyclo[4.3.0]proline 

synthesis, 7,731 
Bic y clopropylidene 

cycloaddition reactions, 5,71 
dimerization, 5,65 
reaction with tetracyanoethylene, 5,78 

polyene cyclization, 3,359 

synthesis 

via Wacker oxidation, 7,455 
Bicyclo[2.1 .O]pentanes 

metal-catalyzed, 5, 1186 

via photolytic rearrangement, 5,914 

Bicyclo[4.3.0] rings 
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Bicyclo[4.4.0] rings 

cis-Bicyclo[5.4.0]undeca-8,1O-diene 
polyene bicyclization, 3,360 

synthesis 
via photolysis, 5,717 

transBicyclo [7.2.0]undeca-2,lO-diene 

via electrocyclization, 5,717 
synthesis 

Bicyclo[5.4.0]undecane 
synthesis 
via Cope rearrangement, 5,815,982 

Bicyclo[6.3.0]undecane 

Bicyclo[4.4.l]undecanone 
synthesis, 3,406 

synthesis, 3,58 
via [6 + 41 cycloaddition, 5,624 

Bicyclo[4.4. llundecene 
dimerization, 5,65 
synthesis 

synthesis 

via [6 + 41 cycloaddition, 5,635 
Bicyclo[5.3. llundecene 

via anionic oxy-Cope rearrangement, 1,884 
Bicyclo[4.4.1 Iundecenone 

synthesis 
via 16 + 41 cycloaddition, 5,620 

Bicyclo[5.3. llundecenone 
synthesis 
via Cope rearrangement, 5, 1028 

Bicyclo[5.4.0]undecen-3-one 
synthesis 
via Lewis acid allylation, 4, 155 

Bicyclo[6.3.0]undecen-3-one 
synthesis 
via organosilanes and a$-enones, 4,99 

Bifunctional conjunctive reagents 
[3 + 21 cycloaddition reactions, 5,287 
trimethylenemethane from, 5,298-308 

Bifurandiones 
synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1138 

Bile acids 
microbial hydroxylation, 7,73 

Bile pigments 
synthesis 

Eschenmoser coupling reaction, 2,874 
Bilobalide 

synthesis 
via Diels-Alder reaction, 5,356 

Bilobolide acetate 
synthesis, 8, 824 

Binaphthols 
Diels-Alder reactions, 5,376 

1,l’-Binaphthyl, 2,2’-dihydroxy- 
asymmetric reduction 

aluminum hydrides, 8,545 
lithium aluminum hydride modifier, 8,162 

chiral modification of reducing agents, 8, 159 
reduction 

aluminum hydrides, 8,545 
Binaphthyl, (hydroxymethy1)- 

2,2’-Binaphthyl-3,3’-dicarboxylic acid 

Binaphthy 1s 

synthesis, 4,427 

Friedel4rafts reaction, 2,757 

chiral synthesis, 4,427 

synthesis, 3,499,503 
nickel catalysts, 3,229 
use of vanadium oxytrichloride, 3,664 

2,2’-Binaphthyls, hydroxy- 
synthesis 
via Swl reaction, 4,477 

Binaphthyls, tetrahydroxy- 
synthesis 

use of potassium ferricyanide, 3,664 

unsaturated carbonyl compounds, 8,558 

allylic compounds, 8,977 
NAD(P)H models, 8,561 

Wagner-Meewein rearrangement, 3 ,7  14 

synthesis, 3, 15 1 ; 8,608 

Biochemical reduction 

Biomimetic reduction 

Biomimetic synthesis 

Biotin 

from thiazolines and enolates, 2,946 
via INOC reaction, 4, 1080, 1128 
via stereocontrolled reaction, 1,350 

9,9’-Biphenanthryl, 10,lO’-dihydroxy- 

Biphenol 

Biphenyl 

lithium aluminum hydride modifier, 8,164 

synthesis, 3, 664 

alkylation 

Birch reduction 

chiral synthesis, 4,427 
2,2’-dianion 

crystal structure, 1,25 
fluorination 

synthesis, 3,499 
formy lation 

dichloromethyl alkyl ethers, 2,750 
hydrogenation 

palladium-catalyzed, 8,438 
microbial hydroxylation, 7,78 
oxidative rearrangement, 7,833 
polyoxygenated 

synthesis 

unsymmetrical 

Biphenyl, amino- 

Friedel-Crafts reaction, 3,304 

dissolving metals, 8,496 

synthesis, 3,503 

Negishi method, 3,503 
Vilsmeier-Haack reaction, 2,782 

synthesis, 2,623; 4,429 

synthesis 
via S w l  reaction, 4,471 

Biphenyl, 2-amino- 
lithiation 

addition reactions, 1,463 
Biphenyl, 2,2’-dihydroxy- 

Biphenyl, 4,4’-dihydroxy- 
oxidative coupling, 3,666 

synthesis 
use of vanadium tetrachloride, 3,664 

Biphenyl, 4,4’-dimethoxy- 
synthesis, 3,669 

Biphenyl, 2,2’-dinitro- 
reduction, 8, 364 

Biphenyl, 2,6-dinitro- 
synthesis, 3,501 

Biphenyl, 2,2‘-divinyl- 
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photochemistry, 5,728 

synthesis 

Biphenyl, 4-hdo- 
Swl reaction, 4,461 

Biphenyl, 4-methoxy- 
Birch reduction 

Biphenyl, 2-methyl- 
synthesis, 7, 833 

Biphenyl, 4-methyl- 
Birch reduction 

Biphenyl, 4-formyl- 

Gattermann-Koch reaction, 2,749 

dissolving metals, 8,514 

dissolving metals, 8,496 
Biphenyl, 24a-styryl)- 

photochemistry, 5,726 
Biphenyl, 3,3’ ,4,4’-tetramethoxy- 

synthesis, 3,668 
Biphenyl, 2-vinyl- 

photochemistry, 5,726 
Biphenyl-2-carboxylic acid 

Friedel-Crafts reaction, 2,757 
Biphenyl-2-carboxylic acid, 2’,4,4‘,6,6‘- pentanitro- 

Schmidt reaction, 6,819 
Biphenylcarboxylic acids 

Birch reduction 
dissolving metals, 8,504 

Biphenylenes 
synthesis 
via [2 + 2 + 21 cycloaddition, 5, 11 50 

2-(4-Biphenyl)-2-propoxycarbonyl group 
carboxy-protecting group, 6,668 

acid stability, 6,637 
2,Y-Bipyridine 

chromium(V1) oxide complex 
alcohol oxidation, 7,260 

reduction 
metal hydrides, 8,580 

Bipyridines 
synthesis 
via cycloaddition, 5, 1153 

Bipyridinium chlorochromate 
oxidation 

2,2’-Bipyridyl 
alcohols, 7, 267 

reaction with phenyllithium, 3,512 
synthesis, 3,509 

acetals, 8,212 
aromatic compounds, 8,490 
aryl ethers 

chemoselectivity, 8,530 
experimental procedures, 8,492 
hydrogenolysis, 8, 514 
intermediates 

limitations, 8,493 
mechanism, 8,490 
pyridines, 8,591 
pyrroles, 8,605 
scope, 8,493 
secondary reactions, 8,493 
substituent effects, 8,493 
survey, 8,493 

Birch reduction 

carbocyclic enol ether preparation, 2,599 

intramolecular protonation, 8,495 

Bisabolene 

synthesis 

y-Bisabolene 
synthesis, 3,215 

Bisallylic alcohols 
allylic rearrangements, 7,822 
tertiary 

Bisamides 

Bis-annulation 

via Homer reaction, 1,780 

synthesis, 1,118 

N-acyliiinium ion precursors, 2,1049 

aromatic nucleophilic substitution 
competing reaction, 4,432 

Bisaziridmes 
ring opening, 7,487 

Bisbenzocycloheptatriene 
synthesis 

a-Bisbololone 
synthesis 

in steganone synthesis, 3,673 

via benzoin alkylation, 1,552 
1,l -Bisboronates 

oxidation 
aldehyde formation, 7,597 

1 ,2-Bisboronates 
oxidation 

1 ,2-diol formation, 7,597 
2,6-Bis(r-butylpheny1) cyanate 

Biscarbamates 

Bischler-Napieralski reaction 

1,l-Bis(dialkylbory1) compounds 

Bis( 1,3-dialkylimidazolidin-2-ylidene) 

benzoin condensation, 1,543 

synthesis, 6,243 

N-acyliminium ion precursors, 2, 1049 

Ritter reaction, 6,291 

oxidation, 7,600 

catalyst 

Bis(dimethy1amino)methylation 

Eschenmoser’s salt, 2, loo0 
1,4-bis(trimethylstanny1)-2-butyne reaction with 

Bisepoxides 
synthesis, 7, 384 

1,3-Bishomocubanone 
Baeyer-Villiger reaction, 7,686 

Bisimines 
Diels-Alder reactions, 5,425 

Bislactim ethers 
alkylation, 3,53 
Michael additions 

unsaturated esters, 4,222 
Bislactones 

synthesis 
via cyclization of cycloalkeneacetic acids, 4,370 

2,2’-Bis(methylenecyclopntane) 
Cope rearrangement, 5,820 

Bismuth, pbis(tripheny1)- 
oxidation 

secondary alcohols, 7,322 
Bismuth, poxobis(chlorotripheny1)- 

glycol cleavage, 7,704 
oxidation 

allylic alcohols, 7,307 
primary alcohols, 7,310 
secondary alcohols, 7,322 

Bismuth carbonate, triphenyl- 
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biaryl synthesis, 3,505 
glycol cleavage, 7,704 
oxidation 

primary alcohols, 7,310 
secondary alcohols, 7, 322 

Bismuth compounds, crotyl- 

reactions with aldehydes, 2,24 
Bismuth diacetate, triphenyl- 

reaction with diols, 6,23 
Bismuth reagents 

oxidation 

typem 

secondary alcohols, 7,318 

microbial hydroxylation, 7,70 

synthesis 

B isnorcholenol, 3 -keto- 

Bisnorisocomene 

via Pauson-Khand reaction, 5, 1062 
A-Bisnorsteroids 

synthesis, 3, 901 
2,2-Bisoxazoles 

reduction 
LAH, 8,650 

Bisphosphoranes 
open chain 

silicon-bridged 

Bisquinonemethides 
synthesis, 3, 698 

Bisthiazoles 
synthesis, 3, 5 1 1 

Bis(thiazo1in-2-ylidene) 
catalyst 

Bisthioacetals 

Bisthiophenes 

synthesis, 6, 191 

synthesis, 6, 180 

benzoin condensation, 1,543 

carbonyl group regeneration, 7,846 

coupling reactions, 3,512 
synthesis, 3,515 

benzyne precursors 
Bistriazoles 

Diels-Alder reactions, 5, 382 
Bisulfenylation 

Bisureas 

Blaise reaction 

cyclobutanones, 6, 143 

N-acyliminium ion precursors, 2, 1049 

nitriles 

zinc enolates, 2, 297 
Bleomycins 

synthesis 

acylation, Reformatsky reagents, 2,297 

Mannich reaction, 2,917, 920 
via Diels-Alder reaction, 5,492 

Block copolymers 
styrene-ethy lene-butene-styrene 

Blood group antigenic determinants 
synthesis, 6,43 

Boat-like transition states 
Diels-Alder reactions 

FriedelXrafts alkylation, 3,303 

decatrienones, 5,539-543 
Boldine 

Bombykol 
synthesis, 3,686,815 

synthesis, 3,489,799 
o-Bond metathesis, 7 ,3  
Bonds 

C - C  

C-halogen 
reductive cleavage, 8,995 

hydrogenolysis, 8, 895 

reduction, 8,850 

hydrogenolysis, 8, 915 
reductive cleavage, 8,995 

hydrogenolysis, 8,910 
reductive cleavage, 8,991 

reduction, 8,858 

hydrogenolysis, 8,913 
reduction, 8,835-870 
reductive cleavage, 8,993 

reduction, 8,847 
reductive cleavage, 8,996 

oxidative cleavage, 6, 16 

C-Hg 

C-N 

C 4  

c-P 

C S  

C S e  

C S i  

C-zn, 1,212 
Boraadamantane 

hydride donor, 8, 102 
9-Borabicyclo[ 3.3.1 Inonane 

hydroboration, 8 ,7  12,7 13 

K-glucoride from, 8, 169 
reaction with a-pinene, 8, 101 
reduction 

kinetics, 8, 724 

acyl halides, 8,240 
carboxylic acids, 8,237 
unsaturated carbonyl compounds, 8,537,543 

synthesis, 2,57; 8,708 
synthesis of 1,l -diboryl compounds, 1,489 

conjugate additions 
9-Borabicyclo[3.3. llnonane, E-( 1-alkeny1)- 

9-Borabicyclo[3.3. llnonane, B-alkyl- 

use of carbonyl compounds, 7,603 
9-Borabicyclo[3.3.1 lnonane, E-( 1-alkyny1)- 

a,@-enones, 4, 147 
9-Borabicyclononane, allyl- 

a,P-enones, 4, 147 

oxidation 

conjugate additions 

NMR, 2,976 
reactions with aldimines, 2,983 

diastereoselectivity, 2,985 
9-Borabicyclo[3.3. llnonane, allyl- 

9-Borabicyclononane, crotyl- 
reactions with allyl organometallics, 2,32 

NMR, 2,976 
reaction with imines 

syn-unri selectivity, 2,991 
9-Borabicyclo[3.3. llnonane, crotyl- 

reactions with achiral aldimines, 2, 15 
reactions with carbonyl compounds, 2.10 
reactions with pyruvate esters, 2 , l l  

9-Borabicyclo[3.3. llnonane, E- 1 -(2-ethoxy- 
2-iodoviny1)- 
conjugate additions 
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a,P-enones, 4, 147 
9-Borabicyclo[3.3.1 Jnonane, B-iodo- 

9-Borabicyclo[3.3.l]nonane, B-methyl- 
reactions with alkynes and allenes, 4,358 

deprotonation 
alkylation of anion, 3, 199 

reaction with lithium amides 
deprotonation, 1,491 

9-Borabicyclononane, pent3-en-2-yl- 
reactions with imines 

syn-unri selectivity, 2,990,992 
9-Borabicyclo[ 3.3.1 lnonane, (3 -pinanyl)- 

asymmetric reduction, 8, 160 
reaction with aldehydes, 7,603 
reduction 

alkynic ketones, 8,537 
9-Borabicyclo[3.3. llnonane, B-siamyl- 

use of carbonyl compounds, 7,603 
oxidation 

4a-Boranaphthalene, perhydro- 
synthesis, 8,708 

9-Borabicyclo[3.3.1 lnon-9-yl triflate 
reaction with S-phenyl propanethioate, 2,245 

Boracyclanes 
oxidation, 7,596 

Boracyclanes, B-alkyl- 
conjugate additions 

alkenes, 4, 146 
Borane 

acrylic acid complexes 
structure, 1,289 

t-butylamine complex 
selective ketone reduction, 8, 18 

carbonyl reduction, 8,20 
chirally modified 

asymmetric reduction, 8, 169 
complexes 

hydroboration, 8,705 
dimethyl sulfide complex 

carbonyl compound reduction, 8,20 
carboxylic acid reduction, 8,237 
ester reduction, 8,244 
hydroboration, 8,708 

diphenylamine complex 
carboxylic acid reduction, 8,237 
hydroboration, 8,708 

disubstituted 
hydroboration, 8,712 

formaldehyde complex 
rotational barriers, 1,290 

heterocyclic 
oxidation, 7,601 

propanal complex 
rotational barriers, 1,290 

reagent formed with 2-aminoethanol 
selective aldehyde and ketone reduction, 8, 18 

reductions, 8,369 
acetals, 8,214 
carbonyl compounds, 8,315 
carboxylic acids, 8,261 
imines, 8,26,36 
nitroalkenes, 8,376 
pyridines, 8,580 

tetrahydrofuran complex 
amide reductions, 8,249 
carboxylic acid reduction, 8,237 

hydroboration, 8,705 
nitrile reduction, 8,253 
reductive animation, 8,54 

thioxane complex 
hydroboration, 8,708 

triethylamine complex 
hydroboration, 8,708 

a-trimethylsilyl-substituted 
reactions with aldehydes, 1,501 

Boranes, acyloxy- 
chiral catalyst 

diborane enediolates, 2, 113 

1,3-butadiene synthesis, 3,483 
coupling reactions, 3,489 

spZ organometallics, 3,473 
with benzyl bromide, 3,465 

530 

using alkaline hydrogen peroxide, 7,596 

Diels-Alder reactions, 5,377-379 

Boranes, alkenyl- 

cross-coupling reactions with 1-alkynyl halides, 3, 

oxidation 

protonolysis, 8,726 
synthesis 

via a-trimethylsilyl-substituted boranes, 1,501 
Boranes, B-( 1 -alkenyl)alkoxyfluoro- 

conjugate additions 
a$-enones, 4, 147 

Boranes, alkenylamino- 
aldol reactions, 2,244 

Boranes, alkenyldialkoxy- 
oxidation 

formation of aldehydes, 7,602 
Boranes, alkenyldialkyl- 

brominoly sis 
stereochemistry, 7,605 

protonolysis, 8,724,726 
reaction with iodine 

rearrangements, 7,606 
Boranes, alkenyldihydroxy- 

brominolysis, 7,605 
iodinoly sis 

stereochemistry, 7,606 
Boranes, alkenyloxy- 

directed aldol reactions, 2,240 
homochiral 

aldol reactions, 2,240 
Hooz’ reaction, 2,244 

oxidation, 7,602 
reactions with ketones, 1,499 
synthesis 

via acylation of boron-stabilized carbanions, 1, 
497 

Boranes, alkenyloxyalkylalkoxy- 
aldol reactions, 2,240 

Boranes, alkenyloxydialkoxy- 
aldol reactions, 2,240,266 

synlanti ratios, 2,266 
Boranes, alkenyloxydialkyl- 

aldol reactions, 2,240 
homochiral, 2,248 

chiral 
facial selectivity, 2,261 

synthesis, 2,240 

preparation, 2,244 
Boranes, alkenyloxydichloro- 
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Boranes, alkoxy- Boranes, butyldihydroxy- 

Boranes, p-alkoxyalkyl- 
reaction with organometallic compounds, 7,595 

stability, 8,705 

oxidation 

Boranes, alkoxydialkyl- 
ketone reduction, 8 ,9  

Boranes, alkyl- 
oxidation 

protonoly sis 
formation of aldehydes, 7,601 

carboxylic acids, 8,725 

dimethyl sulfide complex 
Boranes, alkylbromo- 

synthesis, 8,719 
Boranes, alkyldichloro- 

synthesis, 8,718 
Boranes, alkyldiethoxy- 

synthesis, 7, 603 
Boranes, alkyldihydroxy- 

oxidation, 7,597 
Boranes, alkyldimesityl- 

reactions with bases, 1,492 
Boranes, B-alkyldiphenyl- 

conjugate additions 
alkenes, 4, 146 

Boranes, (alkyletheny1)dialkyl- 
brominoly sis 

Boranes, alkylhalo- 

Boranes, alkynyl- 

stereochemistry, 7,605 

hydroboration, 8,719 

coupling reactions, 3,523 
protonolysis, 8,725 
reaction with epoxides, 6 ,7  

oxidation, 7,596 
reaction with imines, 2, 976 

Boranes, allyldialkyl- 
protonolysis, 8,725 

Boranes, allyldiisopinocampheyl- 
reactions with aldehydes 

Boranes, allyl- 

asymmetric synthesis, 2,33 
Boranes, allyldimesityl- 

anion 
reactions, 2,56 

reactions with lithium amides, 1,492 
Boranes, allyldimethoxy- 

reactions with aldimines, 2,982 
Boranes, aryldihydroxy- 

nitration and oxidation of the ring, 7,602 
oxidation, 7,596,602 

use of potassium permanganate, 7,602 
Boranes, (aryletheny1)dialkyl- 

brominoly sis 

Boranes, benzyl- 
protonolysis, 8,725 

Boranes, binaphthoxy- 
Diels-Alder reactions, 5,376 

Boranes, bis(benzoy1oxy)- 
reduction 

Boranes, bromo- 

Boranes, t-butyl- 

stereochemistry, 7,605 

hydrazones, 8,357 

synthesis, 8,711 

synthesis, 8, 710 

formation of butanol, 7,602 
Boranes, catechol- 

brominolysis, 7,605 
coupling reactions 

hydroboration, 8,719 
reduction 

hyrazones, 8,356 

with aryl iodides, 3,496 

Boranes, chloro- 

Boranes, P-chloroalkyl- 

Boranes, chlorodivinyl- 

Boranes, crotyl- 

reaction with acetophenone, 7,603 

stability, 8, 705 

synthesis, 8,711 

reactions with imines, 2, 17 
synthesis, 2,44 

Boranes, crotyldiisopinocampheyl- 
boratropic shift, 2, 10 
reactions with aldehydes, 2,61 

Boranes, cycloalkyl- 
oxidation 

formation of cycloalkanones, 7,601 
Boranes, cyclopropyl- 

oxidation, 7,598 
synthesis 

via boron-ene reaction, 5,33 
Boranes, dialkoxy- 

chiral catalysts 
Diels-Alder reactions, 5,376 

Boranes, dialkoxy(a-phenylthio)- 
oxidation 

formation of monothioacetals, 7,602 
Boranes, dialkyl- 

hydroboration, 8 ,7  15 

stability, 8, 717 
synthesis, 8,717 

Boranes, dialkylallyl- 
reaction with ethoxyacetylene, 5.34 

Boranes, dialkylbromo- 
synthesis, 8,711 

Boranes, dialkylchloro- 
alkenyloxyboraness from, 2,244 
synthesis, 8,711 

Boranes, dialkylcrotyl- 
isomerization, 2,5 
reactions with carbonyl compounds, 2,lO 

Boranes, dialkyl(dialky1amino)- 
synthesis, 7, 607 

Boranes, dialkylhalo- 
synthesis, 8,711 

Boranes, dialkyl(methy1thio)- 
synthesis, 8,7 1 1 

Boranes, di-s-alkylmonoalkyl- 
protonolysis, 8,725 

Boranes, diaryl- 
hydroboration, 8,715 

Boranes, dibromo- 
dimethyl sulfide complex 

regioselectivity, 8,717 

synthesis, 8, 7 18 
Boranes, dicaranyl- 

Boranes, dichlorophenyl- 
chiral hydroboration, 8,721 
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ethyl ketone enolization, 2,244 
syn diastereoselectivity, 2,245 

Boranes, dichloro(viny1amino)- 
aldol reaction 

reaction with carbonyl compounds, 2,478 

hydroboration 

synthesis of 1,l-diboryl compounds, 1,489 

oxidation 

directed, 2,479 

Boranes, dicyclohexyl- 

regioselectivity, 8,716 

Boranes, diethoxysiamyl- 

using alkaline hydrogen peroxide, 7,595 
Boranes, (diethy1amino)dichloro- 

dihydridoborate from, 8,171 
Boranes, dihalo- 

hydroboration, 8,7 1 8 
Boranes, dihydroxy[lithio(trimethylsilyl)methyl]- 

pinacol derivative 
acylation, 1,498 

Boranes, diisopinocampheyl- 
chiral hydroboration, 8,720 
hydroboration, 8,7 12 
synthesis, 8,716 

Boranes, dilongifolyl- 
chiral hydroboration, 8,721 

Boranes, dimesityl- 
deprotonation, 3, 199 
hydroboration, 8,716 

Boranes, dimesitylmethyl- 
reactions with bases, 1,492 
reactions with styrene oxide, 1,496 

Boranes, dimethyl- 
synthesis, 8,717 

Boranes, 2,3-dimethyl-2-butyl- 
reduction 

Boranes, diphenyl- 
hydroboration, 8,7 16 

Boranes, diphenylhydroxy- 
oxidation, 7,603 
reaction with ethoxyacetylene 

mercury(II) acetate, 2,242 

carboxylic acids, 8,261 

Boranes, disiamyl- 

acyl halides, 8,263 
amides, 8,273 
lactones, 8,269 
nitriles, 8,275 

Boranes, ethyldimesityl- 

Boranes, ethylenedioxychloro- 

Boranes, haloalkyl- 
stability, 8,705 

Boranes, iodo- 
synthesis, 8,711 

Boranes, cr-lithiodiiesitylmethyl- 
acylation, 1,498 

Boranes, methyl- 
synthesis, 8,710 

Boranes, monoalkyl- 
redistribution, 8,710 

Boranes, monoalkylchloro- 

reduction 

synthesis of 1.1-diboryl compounds, 1,489 

reactions with epoxides, 1,497 

enolates 
generation from carbonyl compounds, 2,266 

synthesis, 8,7 11 
Boranes, monoaryl- 

regioselectivity 
hydroboration, 8,710 

dimethyl sulfide complex 
hydroboration, 8,711 

hydroboration, 8,710 
reduction 

Boranes, monochloro- 

acetals, 8,214 
Boranes, monohalo- 

hydroboration, 8.7 10 
regioselectivity, 8,711 

Boranes, monoisopinocamphenyl- 
alkene hydroboration, 3,797 
chiral hydroboration, 8,721 
synthesis, 8,710 

Boranes, peroxybis(diacetoxy)- 
l-hydroxy-2-acetoxyalkene synthesis, 7,446 

Boranes, phenyl- 
alkylation, 3,260 

Boranes, phenyldihydroxy- 
oxidation, 7,602 

Boranes, pyridyl- 
coupling reactions 

Boranes, l-pyrrolyl- 
with vinyl bromides, 3,498 

reduction 

tetrahydrofuran complex 
enones, 8,16 

reduction, unsaturated carbonyl compounds, 8,537 
Boranes, secondary alkyl 

oxidation 
formation of ketones, 7,600,601 

Boranes, thexyl- 
hydroboration, 2,25 1 ; 8,709 
reduction 

acyl halides, 8,263 
amides, 8,273 
carboxylic acids, 8,237 
lactones, 8,269 
nitriles, 8,275 

Boranes, thexylbromo- 
dimethyl sulfide complex 

dimethyl sulfide complex 

hydroboration, 8,7 19 
Boranes, thio- 

reduction 

carboxylic acid reduction, 8,261 
Boranes, thexylchloro- 

carboxylic acid reduction, 8,261 

carboxylic acids, 8,261 
Boranes, trialkenyl- 

protonolysis, 8, 724 
Boranes, trialkyl- 

brominolysis, 7,604 
chlorination, 7,604 
hydride donor 

iodinolysis, 7,606 
ketone reduction, 8,9 
oxidation, 7,602 

protonolysis, 8,724,725 
reaction with alkenes, 4,884 
reaction with aryl Grignard reagents, 3,243 

reduction of carbonyls, 8,99,101 

carbonyl compounds, 7,603 



479 . Cumulative Subject Index Bornyl fumarate 

reaction with carbon monoxide, 3,793 
reaction with cbp-unsaturated carbonyl compounds, 

ene reactions, 5,33 
reaction with alkynes, 4,886 

Boranes, tributyl- 
hydride donor 

protonolysis, 8,724 
Boranes, tri-n-butyl- 

oxidation, 7,599 
Boranes, trichloro- 

aldol reactions 

alkenyloxydichloroboranes from, 2,244 

hydrolysis, 8, 725 

Lewis acid co-catalyst 

oxidation, 7,593 
reaction with alkenes, 4,885 
reaction with thioallyl anions 

2,241 
Boranes, triallyl- 

reduction of carbonyls, 8, 101 

syn selectivity, 2,245 

Boranes, tricrotyl- 

Boranes, triethyl- 

[3 + 21 cycloaddition reactions, 5, 296 

a-selectivity, 2,72 

diethyl ether complex 

hydroboration, 8,708 
reductive cleavage 

benzylic compounds, 8, 969 
sodium borohydride reduction 

carbonyl compounds, 8,315 
water complex 

carbonyl compound reduction, 8,319 
Boranes, trimethoxy- 

aldol reactions 
catalysis, 2,266 

Boranes, trimethyl- 
oxidation, 7,593 
protonolysis, 8,724 

Boranes, 1,l ,2-trimethylpropyl- 
synthesis, 8,706 

Boranes, tri-n-octyl- 
oxidation, 7,603 

Boranes, triorganyl- 
carbony lation 

rearrangements, 3,793 
Boranes, triphenyl- 

brominolysis, 7,604 
Boranes, tris(3,3-dimethyl- 1 -butyl- 1,2-d2)- 

bromination, 7,604 
Boranes, tri(secondary alkyl) 

icdinolysis, 7,606 
Boranes, tris-2-norbomyl- 

brominolysis, 7,604 
Boranes, tristannylmethyl- 

synthesis, 1,494 
Boranes, vinyl- 

boron-lithium exchange, 3,254 
oxidation 

aldehyde formation, 7,597 
reactions with organometallic compounds, 1,492 
synthesis, 8,716 

via hydroboration of 1-alkynes, 1,492 

Boranes, trifluoro- 

carbonyl compound reduction, 8 ,3  19 

route to tertiary alcohols, 3,779 

Boranes, vinyloxy- 
conjugate additions 

alkenes, 4, 145 
synthesis 

enolate geometry, 2, 11 1 
9b-Boraphenalene, perhydro- 

synthesis, 8, 708 
9-Boratabicy clo [ 3.3.1 Inonane 

selective aldehyde reduction, 8, 17 
9-Boratabicyclo[3.3. llnonane, B-alkoxy- 

reduction 
cyclic carbonyl compounds, 8,14 

9-Boratabicyclo[3.3.1 Inonane, B-alkyl- 

cyclic carbonyl compounds, 8,14 
9-Boratabicyclo[3.3. llnonane, B-siamyl- 

selective aldehyde reduction, 8, 17 
Borates, alkenyltrialkyl- 

synthesis, 8, 724 
Borates, alkynyl- 

coupling reactions, 3,554 
synthesis, 3,799 

Borates, tetraorganyl- 
rearrangement, 3,780 

Borepane, 3,6-dimethyl- 
hydroborating agent, 3,199 
synthesis, 8,707 

aldol reactions 

catalyst 

reduction 

Boric acid 

catalysis of aldol condensation, 2,240 

aldol condensations, 2, 138 
Boric acid, allenyl- 

synthesis, 2,96 
Boric acid, tetrafluoro- 

reaction with 1,3-dienes, 7,536 
Borinane 

synthesis, 8,707,717 
Borinane, l-chloro- 

synthesis, 8.7 1 1 
Borinane, 3.5-dimethyl- 

h y droboration 

synthesis, 8, 707 
Borinate, enol 

synthesis 

regioselectivity, 8,717 

enolate geometry, 2, 11 1 
Bornane sultams 

boron enolates, 2,252 
conjugate additions, 4,204 
Diels-Alder reactions, 5,362 

Bornane- 10,2-sultams, N-enoyl- 
conjugate additions 

hydrides, 4,231 
Borneol 

asymmetric hydrogenation, 8,144 
oxidation 

reaction with bromine and dihydropyran, 4,345 

microbial hydroxylation, 7,62 

reaction with hydrofluoric acid, 4,270 

photocycloaddition reactions 

DMSO, 7,298 

Bomyl acetate 

Bomylene 

Bomyl fumarate 

stilbenes, 5, 132 



Bornyl propenoates Cumulative Subject Index 480 

Bomyl propenoates 

Borodin-Hunsdiecker reaction 

Borohydrides 

reaction with benzenesulfenyl chloride, 4,33 1 

brominative decarboxylation, 4, 1006 

asymmetric reduction, 8, 169 
exchange resin 

selective aldehyde reduction, 8, 16 
reductions, 8,369 

benzo [blfurans, 8,627 
indoles, 8,616 
pyridines, 8,580 
pyridinium salts, 8,584 
unsaturated carbonyl compounds, 8,536 

Borohydrides, alkylcyano- 
reduction 

imines, 8,36 
Borohydrides, cyano- 

zinc-modified 
selective ketone reduction, 8, 18 

Borohydrides, dialkylcyano- 
reduction 

imines, 8,36 
Borohydrides, monoalkyl- 

cyclic ketones, 8, 14 
reduction 

Borohydrides, thexyl-di-s-butyl- 
reduction 

unsaturated carbonyl compounds, 8,537 
Borohydrides, tri-s-butyl- 

reduction 
unsaturated carbonyl compounds, 8,537 

Borohydrides, triphenyl- 
selective ketone reduction, 8, 18 

Borolane, crotyl-trans-2,5-dimethyl- 
allylboranes from 

reactions with aldehydes, 2,33 
Borolane, 2,5-dimethyl- 

aldol reactions 
enantioselectivities, 2,258 

asymmetric reduction, 8, 159 
chiral hydroboration, 8,721 
diastereoselectivity, 2,42 

synthesis, 2,33 

synthesis, 1, 568 

enolates 

Borolane, B-methoxy-2,5-dimethyl- 

Boromycin 

Boron, dichloro- 

synthesis, 2, 114 
Boron, dimethoxy- 

enolates 
synthesis, 2, 114 

Boron alkynides 
alkylation, 3,274 

Boron-ate complexes, crotyl- 
reactions with aldehydes, 2, 11 

Boronates 
cyclic 

diol protection, 6,662 

coupling reactions, 3,489 

reactions 

Boronates, alkenyl- 

with alkenyl halides, 3,496 

organopalladium catalysts, 3,23 1 
Boronates, allyl- 

reaction with 2,3-O-isopropylidene-~-glyceraldehyde 
oxime 
Cram selectivity, 2,995 

iminoacetate, 2,995 
reaction with phenylmenthyl-N-methoxy- 

reaction with sulfenimines, 2,999 

from I-alkynes, 3,490 

reactions with oximes 

synthesis, 2,977 
Boronates, cyano- 

rearrangements, 3,798 
Boronates, 1,3-dienyl- 

Diels-Alder reactions, 5,336 
Boronates, P-ethoxy- 

coupling reactions 

Boronates, tetraorganyl- 
rearrangements, 3,798 

Boronates, [y-(trimethylsilyl)allyl]- 
reactions with oximes, 2,996 

Boron bromides 
reactions with alkenes, 4,357 

Boron compounds 
aldol reactions, 2,240 
carbanions 

stabilization, 1,487-503 
Lewis acid complexes 

structure, 1,287 
organopalladium catalysis, 3,231 

Boron compounds, alkenyl- 
cleavage, 8,725 

Boron compounds, allyl- 
configurational stability, 2,5 
protonolysis, 8,725 
reactions with chiral a-methyl aldehydes, 2,42 

Boron compounds, aromatic 
oxidation to phenols, 7,596 

Boron compounds, aryl- 
protonolysis, 8,725 

Boron compounds, crotyl- 
reactions with chiral a-methyl aldehydes, 2,42 
type I, 2 ,1617  

Boronates, 1 -bromo-1-akenyl- 

Boronates, crotyl- 

syn-unti selectivity, 2,996,997 

with aryl iodides, 3,496 

reactions with C - N  electrophiles, 2,15 
Boron-ene reactions, 5,33 
Boron enolates 

aldol reactions 
diastereofacial preferences, 2,224,231 

from homochiral acyl sultam 
aldol reactions, 2,253 

reactions with aldehydes, 2,250 
reactions with NJv-dimethyl(methy1ene)iminium 

salts, 2,909 
synthesis, 2.11 1 

synthesis 

Boron fluoride 

Boron enol ethers 

enolate geometry, 2,111 

hydrofluorination 
alkenes, 4,271 

Boronic acid, alkenyl- 
biaryl synthesis, 3,504 
synthesis, 3,489 

Boronic acid, y-alkoxyallyl- 



48 1 Cumulative Subject Index Botryodiplodin 

reactions with achiral aldehydes 
diastereoselectivity, 2, 14 

reactions with carbonyl compounds, 2,35 

reaction with aldehydes, 6,865 

esters 

pinacol ester 

reactions with achiral aldehydes, 2, 13 
reactions with aldehydes, 2,31 
reactions with aldoximes, 2,15 
reactions with imines, 2,15 
reactions with ketones, 2, 15 
reactions with a-methyl chiral aldehydes, 2,26 
reactions with sulfenimides, 2, 15 
synthesis, 2, 12, 13 
tartrate 

Boronic acid, allenyl- 

Boronic acid, allyl- 

synthesis, 2,6 

reactions with aldehydes, 2,25 

diastereoselective mismatched double asymmetric 

enantioselectivity, 2,35 
synthesis, 2, 35 

Boronic acid, a-chloroallyl- 

reactions with aldehydes, 2,41 

mismatched diastereoselective reactions with 
aldehydes, 2,42 

Boronic acid, a-chlorocrotyl- 
diastereofacial preference, 2,45 
reactions with aldehydes, 2,39 

ester 
Boronic acid, l-chloroethyl- 

synthesis, 3,796 
Boronic acid, crotyl- 

chiral 

dimethyl esters 

pinacol ester 

double asymmetric reactions, 2,41 

reactions with achiral aldehydes, 2, 13 

reactions with aldehydes, 2,26 
reactions with chiral aldehydes, 2,25 

reactions with aldehydes, 2,29 
reactions with oxime silyl ethers, 2,8 
synthesis, 2, 12, 13 
tartramide 

tartrate 
stereoselective reactions with aldehydes, 2,44 

double diastereoselectivity, 2,42 
reaction stereochemistry, 2,7 
reactions with achiral aldehydes, 2,20 
synthesis, 2, 13 

Boronic acid, a-methoxycrotyl- 

Boronic acid, a-methylcrotyl- 

Boronic esters 

mismatched double diastereoselectivity, 2,45 

reaction with benzaldehyde, 2,39 

Chiral 
asymmetric synthesis, 3,780 
synthesis, 3,796 

rearrangements, 3,780,796 

aldol reactions 

Boron trichloride 

Boron oxide 

catalysis of aldol condensation, 2,240 

catalyst 
Friedel-Crafts reaction, 2,735 

Boron trifluoride 

Beckmann rearrangement, 7,695 
benzaldehyde complex, 2,247 

catalyst 
crystal structure, 1,300 

allylsilane reactions, 2, 567 
allylsilane reactions with acetals, 2,576 
allylstannane reactions with aldehydes, 2,573 
Diels-Alder reactions, 2,664,665 
Friedel-Crafts reactions, 2,735; 3,295 
reaction with allylsilanes, diastereoselectivity, 2, 

570 
Diels-Alder reaction catalysts 

dimethyl ether complexes 

epoxide ring opening, 3,741 
etherate 

diastereofacial selectivity, 2,679 

coordination energy, 1,290 

ketone a-acetoxylation, 7, 153 
organocuprate reactions, 1, 115; 3,212 

ethyl acetate complex 
NMR, 1,292 

mercury(II) trifluoroacetate 
ionic dissociation, 7,872 

organolithium reactions 
Lewis acid promotion, 1,329 

reactions with organocopper compounds 
rate enhancement, 1,343 

reactions with organolithium compounds 
alkynylation, 1,343 

triethylsilane 
2-octanol reduction, 8 ,8  13 

Boron trifluoride etherate 
catalyst 

Borrerine 

Boryl compounds, dimesityl- 

tandem vicinal difunctionalization, 4,255 

synthesis, 6, 746 

properties, 1,492 
reactions with epoxides, 1,496 
synthesis, 1,494 

Boryl compounds, ethylenedioxy- 
organometallic compounds 

synthesis, 1,494 

aldol reactions, 2,239 

kinetic enolization of carbonyl compounds, 2,247 

boron enolates, 2, 112 
enolization of carbonyl compounds, 2,242 
metal exchange reaction 

Boryl enolates 

Boryl triflate 

Boryl triflate, dialkyl- 

alkenyloxysilane, 2,245 
Boryl triflate, diisopinocampheyl- 

Boschnialactone 
aldol reactions, 2,257 

synthesis 
via photoisomerizations, 5, 230 

Boschnialic acid 
synthesis 

Bostrycoidin 
synthesis 

Botryodiplodin 
synthesis 

via magnesium-ene reaction, 5,42 

via regioselective lithiation, 1,474 



Bourbonene Cumulative Subject lndex 482 

rearrangement of epoxides, 3,768 
use of enol esters, 2,613 
via conjugate addition, 4,211 

Bourbonene 
synthesis 

via photochemical cycloaddition, 5, 124, 129 
Bouveault-Blanc reduction 

esters, 8,243 
conversion to primary alcohols, 3,613 

Bovine serum albumin 
asymmetric catalyst 

monoclonal antibodies 
D m n s  glycidic ester condensation, 2,435 

Claisen rearrangement, 5,855 
Bovolide 

synthesis, 5, 1092 
Brassinolide 

synthesis 
side chain introduction, 1,552 
via Baeyer-Villiger reaction, 7,680 
via carboalumination, 4,893 
Wittig rearrangement, 3,1000 

Braun reagent 
aldol reaction 

chiral synthesis, 2,227 
Brefeldin A 

synthesis 
use of alcohol protection, 6,648 
via activated esters, 6,373 
via a-alkyliion complexes, 4,579 
via conjugate addition, 4,211 
via [3 + 21 cycloaddition reactions, 5,308 
via Julia coupling, 1,805 
via macrolactonization, 6,370 

Brefeldin A seco acid 
synthesis, 7,625 

Brefeldin C 
synthesis 

via diisopropyl phosphonate, Wittig reaction, 1, 
763 

Brefeldins 
synthesis, 3,287 

via alkenylchromium reagents, 1,200 
Brevetoxine B 

synthesis 
via 1 ,Zdithietane, 6,448 

Brevianamide A 
synthesis, 3,790 

exoBrevicomin 
synthesis 

aluminum ate complexes, 2,67 
via cyclofunctionalization of cycloalkene, 4,373 
via zinc chelation, 1,222 

synthesis, 3,644; 6, 145; 7,643 
via 1,Zaddition of ethylcopper reagents, 1, 134 
via Lewis acid mediated Grignard addition, 1,336 
via Wacker process, 7,451 

Brevicomins 

Bridged azacycles 

Bridged carbocyclic systems 

synthesis 
Mannich reaction, 2, 1014 

synthesis 

Bridged rings 
via palladium(II) catalysis, 4,573 

via radical cyclizations, 4,791 
Bridged systems 

synthesis 

reduction 

via [2 + 31 cycloaddition reactions, 5,951 
Bridgehead halides 

tributylstannane, 8,798 
Brigl’s anhydride 

disaccharide synthesis, 6,48 
BrGnsted acids 

catalysts 

glycosylation, 6 ,5  1 

catalysts 

Friedel-Crafts reaction, 3,297 

Brhsted-Lewis superacid 

Friedel-Crafts reaction, 3,297 
Bromides 

vinyl substitutions 
palladium complexes, 4,835 

Bromination 
amines, 7,741 
boryl-substituted carbanions, 1,501 
ketones 

nucleophilic displacement, 6,209 
secondary amines, 7,747 

bromination 

conjugate enolate trap, 4,262 
in the presence of nickel carboxylates 

oxidation, diols, 7,314 
reaction with alkenes, 4,344-346 
Ritter reaction, 6,288 

addition reactions 
alkenes, 7,500 

aziridine synthesis, 7,473 

reaction with alkenes, 4,347 

intramolecular bromoalkylamine addition 
to alkenes, 7,536 

Brominol y sis 
C-B bonds,7,604 

a-Bromocarboxylates 
aldol reactions 

bromine, 7,120 

Bromine 

ketones, 7, 120 

Bromine azide 

Bromine fluoride 

Bromine perchlorate, bis(symcollidine)- 

intramolecular, 2,269 
Bromohydrin 

coupling reactions 
with aryl Grignard reagents, 3,464 

epoxide synthesis, 6,25 
reaction with magnesium halides, 3,757 

Bromolactonization 
c ycloheptadienes 

palladium catalysis, 4,687 
Bromonitro compounds 

synthesis, 7,501 
Brook-Claisen rearrangements 

tandem, 5,843 
Brook rearrangement 

desulfonylation, 5, 1014 
1-oxyallyl anions, 2,69 

Brown-Walker electrolysis 
of halfester dimerization, 3,640 

synthesis Bruceantin 



483 Cumulative Subject Index 12-Butadiene 

synthesis, 8,925 

diene cyclization, 3,373 

synthesis, 2,264 

Brunke steroid synthesis 

Bryostatin 

via acylation with thiol esters, 1,434 
Bufadienolide 

synthesis 

Buflomedil 
synthesis 

Bunte salts 

Burseran 

Knoevenagel reaction, 2,382 

via alkylation of cyanohydrin anions, 1,552 

Diels-Alder reactions, 5,436 

synthesis, 1,566 
via conjugate addition, 4,211 

1,3-Butadiene 
1,4-acetamidoiodination, 7,505 
acylation 

addition of D2 

carbocupration, 4,895 
carbomagnesiation, 4, 874 
chlorination, 7,530 
cyclization, 5,675 
cycloaddition reactions 

tropones, 5,618 
[4 + 31 cycloaddition reactions, 5,603 
diary lation 

dicarboxylation, 4,949 
dimerization, 5,63 

hydration, 4,299 
hydroboration, 8,707 
hydrobromination, 4,283 
hydrocarboxylation, 4,945 
hydrochlorination, 4,276 
hydrogenation 

hydrosilylation, 8,776 
photocycloaddition reactions 

benzene, 5,636 
reaction with t-butyllithium, 4,868 
reaction with ethyl diazopyruvate, 4, 1048 
selective reduction, 8,565,567,568 
substituted acyclic 

Friedel-Crafts reaction, 2,720 

Pd/A1203 catalysis, 8,433 

palladium catalysts, 4,849 

via nickel-ene reaction, 5,56 

homogeneous catalysis, 8,449 

synthesis via retro Diels-Alder reaction, 
5,565 

symmetrical 
synthesis, 3,482 

zirconocene complex 
reactions with carbonyl compounds, 1, 163 

(Z3- 
synthesis, 3,485 

1,3-Butadiene, l-acetoxy- 
cycloaddition reactions 

tropones, 5,620 
Diels-Alder reactions, 5,376 

1,3-Butadiene, 1-N-acylamino- 
synthesis 
via Curtius reaction, 6,8 11 

1,3-Butadiene, alkoxy- 
Diels-Alder reaction, 2,662; 5,329 

1,3-Butadiene, l-alkoxysilyl- 
synthesis 
via cyclobutanones, 5,677 

1,3-Butadiene, 4-alkyl-2-amino-4-(substitutd 
amino)-1,1,3-tricyano- 
synthesis 
via retro Diels-Alder reaction, 5,566 

1,3-Butadiene, 4-amino-1,l-dicyano- 
synthesis 

Knoevenagel reaction, 2,359 
1,3-Butadiene, bis-2,3-chloromethyl- 

synthesis 
via palladium(I1) catalysis, 4, 566 

1,3-Butadiene, 2,3-bis[(Nfl-dimethylamino)methyl]- 

from 1,4-bis(trimethylstanny1)-2-butyne, 2, 1002 
synthesis 

1,3-Butadiene, 1,3-bis(trimethylsiloxy)- 
Diels-Alder reactions, 5,323 
synthesis from 1,3-diketones, 2,606 

1,3-Butadiene, 2,3-bis(trimethylsiloxy)- 
synthesis 
via cyclobutenes, 5,684 
via 2,3-butanedione, 2,605 

Diels-Alder reactions, 5,338 

hydrobromination, 4,283 
synthesis 

1,3-Butadiene, 2,3-bis(trimethylsilylmethyl)- 

1,3-Butadiene, l-bromo- 

vinylic coupling, 3,490 
1,3-Butadiene, 2-t-butyl- 

1,3-Butadiene, chloro- 
reaction with mdlylpalladium complexes, 4,601 

synthesis 
vinylic coupling, 3,487 

1,3-Butadiene, 1,4-diacyl- 
cyclic 

synthesis via ketocarbenoids and furans, 4, 
1060 

1,3-Butadiene, l-diethylamino- 
cycloaddition reactions 

6,6-dimethylfulvene, 5,626 
1,3-Butadiene, 1,l -dimethoxy-3-silyloxy- 

1,3-Butadiene, 1,l -dimethoxy-3-trimethylsiloxy- 

1,3-Butadiene, 2,3-dimethyl- 

Diels-Alder reaction, 2,662 

Diels-Alder reactions, 5,330 

cycloaddition reactions, 5, 199 
[4 + 31 cycloaddition reactions, 5,603 
Diels-Alder reactions, 5,372,380 
hydrobromination, 4,283 
hydrosilylation, 8,780 
zirconocene complex 

reactions with carbonyl compounds, 1,163 
1,3-Butadiene, 2-(N-dimethylaminomethyl)- 
3-(trimethylsilylmethyl)- 
Diels-Alder reactions, 5,338 

1,3-Butadiene, 1,l-dithio- 
synthesis 
via 2,3-sigmatropic rearrangement, 6,854 

1,3-Butadiene, 2-ethyldiethylamino- 
cycloaddition reactions 

synthesis 

fulvenes, 5,629 
1,3-Butadiene, 2-fluoro- 

via cyclopropane ring opening, 4,1020 
1,3-Butadiene, 2-formyl- 



13-Butadiene Cumulative Subject Index 4E 

iron tricarbonyl complex 

1 ,3-Butadiene, 2-hydroxy- 
reactions with organocuprates, 1, 115 

synthesis 
via retro Diels-Alder reactions, 5,557 

1 ,ZButadiene, 2-( 1'-hydroxy alkyl)- 
synthesis 

via 1 -methylselenocyclobutyllithium, 1,709 
1,3-Butadiene, l-methoxy- 

hetero Diels-Alder reaction 
Eu(fod)3-catalyzed, 2,671 
high pressure, 2,663 

1,3-Butadiene, 2-methoxy-3-methyl- 
iterative rearrangements, 5,891 

1,3-Butadiene, 2-methoxy- 1 -(phenylthio)- 
Diels-Alder reactions, 5,333 

1,3-Butadiene, 2-methoxy-3-(phenylthio)- 
Diels-Alder reaction, 6, 146 
synthesis 

via cyclobutenes, 5,683 

Diels-Alder reactions, 5,329 
ZnClz-catalyzed, 2,663 

[2 + 21 photocycloaddition, 5, 1022 

synthesis 

1,3-Butadiene, 1 -methoxy-3-(trimethylsiloxy)- 

1 ,fButadiene, 2-methyl- 

via cycloaddition of 1 -methylbicyclo[ 1.1 .O]butane, 
5,1186 

synthesis, 6, 109 

Diels-Alder reactions, 5,376 

arylation 

hydrobromination, 4,283 
hydrogenation 

homogeneous catalysis, 8,449 
selective reduction, 8,567 

1,3-Butadiene, l-phenyl-4-(2’-thienyl)- 
photocyclization-oxidation, 5,720 

1,3-Butadiene, 1-(phenylthio)- 
Diels-Alder reactions, 5,333 

1,3-Butadiene, 2-[(phenylthio)methyl]- 
Diels-Alder reactions, 5,338 

1,3-Butadiene, silyl- 
Diels-Alder reactions, 5,335 
synthesis, 3,487 

vinylic coupling, 3,485 

acylation 
Friedel-Crafts reaction, 2,721 

1,3-Butadiene, 2-trialkylsilyl- 
iron tricarbonyl complexes 

1,3-Butadiene, 2-tributylstannyl- 
Diels-Alder reactions, 5,335 

1,3-Butadiene, 2-triethylsilyl- 
Diels-Alder reactions, 5,335 

1,3-Butadiene, l-trimethylsiloxy- 
cycloaddition reactions 

tropones, 5,620 
cyclodimerization 

[4 + 41 cycloaddition, 5,641 
1 ,fButadiene, 2-trimethylsiloxy- 

Diels-Alder reactions, 5,320,329 

1,3Butadiene, 2-methyl-1-nitro- 

1,3-Butadiene, 2-methyl-4-(trimethylsiloxy)- 

1,3-Butadiene, l-phenyl- 

palladium catalysts, 4,849 

1,3-Butadiene, 1 -trialkylsilyl- 

acylation, 2,723 

1,3-Butadiene, 2-(trimethylsilylmethyl)- 
Diels-Alder reactions, 5,337,338 
isoprenylation with, 2,721 

1 ,ZButadiene, 1 -(trimethylsilyl)oxy- 
reaction with singlet oxygen, 2, 1068 

1,3-Butadiene-2-carboxylate, 1 -amino- 
synthesis 

via enamines and alkynic esters, 4.45 
1,3-Butadiene-2,3-dicarbonitrile 

synthesis 
via retro Diels-Alder reaction, 5,566 

1,3-Butadiene-2,3-dicarboxylic acid 
synthesis 

via retro Diels-Alder reaction, 5,565 
1,2-Butadienoic acid 

methyl ester 
reaction with C-methyl-N-phenylnitrone, 5,255 

2,3-Butadienoic acid 
esters 

ene reactions, 5 ,9  
1,3-Butadiyne 

1,3-Butadiyne, 1 -alkyl4-(N,Wdialkylamino)- 

1,3-Butadiyne, bis(trimethylsily1)- 

alkylation, 3,284 

synthesis, 3,284 

alkylation, 3,284 
hydrosilylation, 8,773 

lithium derivative 
1,3-Butadiyne, 1 -(N,N-dialky1amino)- 

synthesis, 3,284 
Butadiy nes 

synthesis, 3,551 
Butadiynes, 1,4-dialkynyl- 

synthesis, 3,554 
Butadiynes, 1 ,I-diaryl- 

synthesis, 3,554 
Buta-l,3-diynes, l-trimethylsilyl- 

acylation 
Friedel-Crafts reaction, 2,725 

Butanal 
synthesis, 8,297 

hydrofomylation of propene, 3, 1015 
via hydrocarbonylation, 4,914 

Butanal, 2-ethyl- 
reaction with organometallic compounds 

chemoselectivity, 1,148 
Butanal, 3-hydro~y- 

reaction with tetraallylzirconium, 1, 157 

reaction with organometallic reagents 
Butanal, 2-phenyl- 

diastereoselectivity, 1, 151 
Butanamide, diethyl- 

alkylation, 3,68 
Butane 

autoxidation, 7, 11 
isomerization 

Friedel-Crafts reaction, 3,334 
Butane, 1 chloro-3-methyl-3-phenyl- 

Butane, 1,3-dichlor0-3-methyl- 

synthesis 
Friedel-Crafts reaction, 3,320 

benzene alkylation by 
Friedel-Crafts reaction, 3,320 

Butane, 2,3-dimethyl- 

ozone, 7,14 
oxidation 
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Butane, 1,Zepoxy- 
benzene alkylation with 

Friedel-Crafts reaction, 3 , 3  13 

reaction with magnesium halides 
epoxide ring opening, 3,755 

rearrangement 
boron trifluoride catalyzed, 3,742 

Butane, 3-lithio-1-methoxy- 
intramolecular solvated tetramer, 1, 10 

Butane, 1,1,3,3-tetramethyl- 
bromination, 7, 15 

1,4-Butanedinitrile, 2-aryl- 
reduction, 8,253 

1 ,4-Butanediol 
synthesis 

2,3-Butanediol 
boronic esters, 3,797 
chiral acetals 

reduction, 8,222 
oxidative cleavage, 7,707 
pinacol rearrangement, 3,725 

disilyl enol ethers, 2, 605 

Friedel-Crafts reaction 

Butane, 2,3-epoxy- 

via hydrogenation, 8,236 

2,3-Butanedione 

Butanesulfonic acid, nonafluoro- 

bimolecular aromatic, 2,739 
1,2,3,4-Butanetetracarboxylic acid 

synthesis 

Butanoic acid 
synthesis 

via photolysis, 5, 723 

via oxidation of carbon-tin bonds, 7,614 
Butanoic acid, 4-aroyl- 

Friedel-Crafts reaction, 2,759 
synthesis, 2,744 

dilithium dianions 
alkylation, 3,43 

Butanoic acid, 3-benzoylamino- 

Butanoic acid, 3,3-dimethyl- 
methyl ester 

lithium enolate, crystal structure, 1,30 
Butanoic acid, 4-dimethylamino- 

reaction with 0-methyl-N,”-dicyclohexylisourea, 6, 
74 

Butanoic acid, 3-hydroxy- 
chiral synthesis 
via microbial hydroxylation, 7,57 

ethyl esters 
alkylation, 3,44 

methyl ester, dianion 
aldol reaction, 2,225 

Butanoic acid, 3-methyl- 
ethyl ester 

reduction, 3,617 
Butanoic acid, 2-methyl-3-oxo- 

ethyl ester 
synthesis via samarium diiodide, 1,266 

Butanoic acid, 4’-(2-naphthyl)- 
Friedelxrafts reaction 

cyclization, 2, 754 
Butanoic acid, (4-phenylsulfony1)- 

reactions with imines, 1,350 
dianion 

Butanoic acid, sulfinyl- 

Pummerer rearrangement 
intramolecular, 7,196 

Butanoic acid, 3’-(5,6,7,8-tetrahydr0-2-phenm-l)- 
Friedel-Crafts reaction, 2,757 

Butanoic acid, 4-(2-thionaphthoxy)- 
Friedelxrafts reaction, 2,765 

synthesis 
2-Butanol 

via oxidation of organoboranes, 7,595 
t-Butanol 

Ritter reaction 
to N-t-butyl acetamide, 6,261 

1 -Butanol, 4-anilino-3-methylamino- 

aluminum hydrides, 8,545 
asymmetric reduction 

lithium aluminum hydride modifiers, 8,168 
1-Butanol, 3-chloro-2-methyl- 

synthesis from 2-butene 
Prins reaction, 2,528 

2-Butanol, 4-dimethy lamino- 1,2-dipheny1-3-methyl- 
aluminum complex 

2-Butanol, 3-methyl- 
reactions with keto esters, 1,86 

synthesis 
via oxidation of organoboranes, 7,595 

2-Butanol, l-piperidyl-3,3-dimethyl- 

1 -Butanol, 4-(2,6-xylidino)-3-methylamino- 
diethylzinc reaction with benzaldehyde, 1,225 

asymmetric reduction 
aluminum hydrides, 8,545 

Butanone 
aldol reaction 

aliphatic aldehydes, 2, 144 
2-Butanone 

aldol reaction 

enamines 

enolates 

aliphatic aldehydes, 2, 144 

proton NMR, 6,712 

arylation, 4,466 
2-Butanone, 3,3-dimethyl- 

lithium enolate 

reaction with zirconocene/isoprene complex, 1, 163 
2-Butanone, 4-hydroxy- 

hydrogenation, 8, 15 1 
3-Butanone, l-methoxy- 

synthesis 

X-ray diffraction analysis, 1, 1 

via ring cleavage of methylenecyclopropane, 7,825 
2-Butanone, 3-methyl- 

acetylation, 2,834 
reaction with crotyltitanium compounds, 1, 158 

1 -Butanone, 3-methyl- 1 -(3-methyl-2-furyl)- 
synthesis, 1,553 

2-Butanone, phenyl- 
hydrogenation 

catalytic, 8, 142 
Reformatsky reaction 

stereoselectivity, 2,291 
2-Butanone, 1 -(trimethylsilyl)- 

synthesis 
via acylation of copper reagents, 1,436 

Butanoyl chloride, y-furyl- 

Butanoyl chloride, heptafluoro- 
Friedel-Crafts reaction, 2,759 

Friedel-Crafts reaction 
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bimolecular aromatic, 2,739 
Butanoyl chloride, 4-(2-naphthyloxy)- 

Butanoyl chloride, 4-(2’-thionaphthoxy)- 

Butatriene 

Friedel<rafts reaction 
regioselective, 2,765 

Friedel-Crafts reaction, 2,765 

synthesis 
via retro Diels-Alder reaction, 5,589 

1,23-Butatriene, 1 ,Cdiphenyl- 
hydrogenation 

2-Butenal. 2-methyl- 

3-Butenal, methyl-2-phenyl- 

1 -Butene 

palladiumcatalyzed, 8,436 

Diels-Alder reactions, 5,378 

synthesis, 1,560 

asymmetric hydroformylation, 4,930 
hydroformylation, 4,930 
oxidation 

Wacker process, 7,452 

aminomercuration, 4,290 
asymmetric hydroformylation, 4,930 
dicarboxylation, 4,946 
ene reactions, 5.2 
hydroformylation, 4,930 
oxidation 

Wacker process, 7,451 
synthesis 

Ramberg-Bikklund rearrangement, 3,86 1 
cis-2-Butene 

2-Butene 

cyclobutanones from, 5,1087 
oxidation, 7,462 

2-Butene, l-bromo- 
alkylation, 3,253 
reaction with organochromium compounds 

synthesis 
anti selectivity, 1,179 

via 13-butadiene, 5,903 
2-Butene, l-cyano- 

2-Butene, 2,3-dideutero- 
hydrochlorination, 4,272 

1 -Butene, 3,3-dimethoxy-2-methyl- 
iterative rearrangements, 5,892 

1 -Butene, 3,3-dimethyl- 
amidomercuration, 4,294 
oxidation 

Wacker process, 7,450 
Pauson-Khand cycloaddition, 5,1041 

2-Butene, 2,3 dimethyl- 
ene reactions 

Lewis acid catalysis, 5 ,4  
hydroboration, 8,713 

mechanism, 8,724 
hydroformylation, 4,9 19 
hydrosilylation, 8,776 
photochemical cycloadditions 

benzonitrile, 5,161 
2-Butene, 2,3dphenyl- 

hydrogenation 
stereochemistry, 8,426 

2-Butene, 1 ,4-disilyl- 
unsymmetrically substituted 

synthesis 
via l-bromo-2-butene, 6,230 

acylation, 2.7 18 
1-Butene, 3,4-epoxy- 

reaction with Grignard reagents, 6,9 
2-Butene, 1 -iod0-3-trimethylsilyl- 

alkylation by, 3, 11 
1-Butene, 3-methoxy- 

reaction with nitrile oxide, 7,439 
1-Butene, 4-methoxy- 

reaction with magnesium hydride, 1,14 
2-Butene, 2-methyl- 

ene reactions 

photolysis 

1-Butene, 3-nitro- 
synthesis, 6, 107 

1-Butene, Cnitro- 
addition reaction with enolates, 4, 104 

2-Butene, 2-nitro-3-phenyl- 
synthesis, 6, 108 

1-Butene, 2-phenyl- 
hydrogenation 

1-Butene, 4-phenyl- 

Lewis acid catalysis, 5.4 

with benzonitrile, 5,161 

homogeneous catalysis, 8,463 

synthesis 
via organochromium reagent, 1, 175 

1 -Butene, 2.3.3-trimethyl- 

ene reactions, 5 ,2  
Butenedioic acid, difluoro- 

hydrogenation, 8,896 
Butenedioic acid, fluoro- 

hydrogenation, 8,896 
3-Butene- 1,2-diol, isopropylidene- 

reaction with (ethoxycarbony1)formonitrile oxide, 5, 

deuterated 

262 
2-Butene- 1 ,4-diones 

2-Butene oxide 
epoxidations, 7,382 

deoxygenation, 8,889 
hydrogenolysis, 8,882 

3-Butenoic acid 
hydrobromination, 4,282 
synthesis 

carbonylation of allylic chlorides, 3, 1027 
2-Butenoic acid, 3-bromo- 

2-Butenoic acid, 2,3-diiydroxy-2-methyl- 

2-Butenoic acid, 2-methyl- 

reaction with amines, 6,67 

hydroxylation 
enantioselective, 7,441 

hydroxylation 
enantioselective, 7,441 

asymmetric hydrogenation 
homogeneous catalysis, 8,461 

methyl ester 
hydrogenation, 8,452 

via allyl chloride and carbon monoxide, 6,309 

2-Butenoic acid, 3-phenyl- 

Butenoic acid chloride 
synthesis 

3-Butenol, 2-amino- 
chiral synthesis, 6,88 

2-Buten-l-ol,2-t-butyl- 
asymmetric epoxidation, 7,409 

3-Buten-l-ol,2,2-dimethyl- 
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hydrocarboxylation, 4,941 

oxidation 
3-Buten-2-01,2-methyl- 

Wacker process, 7,453 
2-Buten- 1-01,2-methyl-4-phenyl- 

asymmetric epoxidation, 7,409 
3-Buten-2-01,3-phenyl- 

hydrogen a ti on 
homogeneous catalysis, 8,447 

3-Buten-l-ol,l-phenyl-2-methyl- 
synthesis 

a$-Butenolide 
synthesis 

A -Butenolide 
synthesis 

via trihaptotitanium compound, 1, 159 

Knoevenagel reaction, 2,381 

Reformatsky reaction, 2,284 
Butenolide anions 

reactions with acetals 
Lewis acid promoted, 1,347 

Butenolides 
chiral synthesis, 6, 152 
synthesis, 3,905; 7,596 

use of disilyl enol ether, 2,619 
via cyclofunctionalization of alkynoic acids, 4,393 
via hydrocarboxylation, 4,937 
via orrho lithiation, 1,472 
via oxidation of a cyanohydrin, 1,55 1 
via Peterson alkenation, 1,791 

tandem vicinal difunctionalization, 4,249 

synthesis 
Butenolides, hydroxy- 

multicomponent carbonylation, 3, 1020 
y-Butenolides, 4-substituted 

tandem vicinal difunctionalization, 4,249 
Butenolides, 4-ylidene- 

synthesis, 7, 619 
2-Buten- 1 -one, 1 -phenyl-4,4,4-trifluoro- 

reduction 

But-2-enoyl chloride, 3-methyl- 
reaction with silyl ketene acetals, 2, 804 

Butenyl acetate 
dicarboxylation, 4,948 

2-Butenyl acetate, 3-methyl- 
hydroformylation, 4,924 

3-Butenyl bromide 
coupling reactions 

dihydropyridines, 8,561 

with phenyl Grignard reagents, 3,464 
2-Butenylene dicarbamate 

Butenyl radicals 

But-1 -en-3-yne, 2-methyl- 

cyclization, 6, 88 

cyclizations, 4,785 

photolysis 

solvent 

synthesis 

with benzophenone, 5, 164 
t-Butyl alcohol 

radical reactions, 4,721 

via ethyl acetate, 1,398 

enolate preparation, 2,600 

t-Butylamide, t-octyl- 
lithium derivative 

t-Butylamine 

imines 
deprotonation, 6,720 

Butyl benzoate 

r-Butyl chromate 
benzoyl chloride synthesis, 6,307 

oxidation 

t-Butyl esters 
ethers, 7,236 

carboxy-protecting groups 
stability, 6,668 

protecting groups 
cleavage, 6,635 
peptides, 6,633 

t-Butyl hydroperoxide 
asymmetric epoxidation, 7,394 
chromium trioxide 

oxidation 
alcohol oxidation, 7,278 

primary alcohols, 7, 310 
secondary alcohols, 7,323 

propylene oxide synthesis, 7,375 
reoxidant 

Wacker process, 7,452,462 
safety, 7,394 
secondary oxidant 

storage, 7, 394 
t-Butyl hypochlorite 

alkane chlorination, 7, 17 
&Butyl hypoiodite 

reaction with carboxylic acids, 7,723 
t-Butyl isobutyrate 

lithium enolate 

osmium tetroxide oxidation, 7,439 

crystal structure, 1,30 
Butyl nitrate 

nitration with, 6, 110 
t-Butyloxycarbonyl azide 

protecting group 
amines, 6,637 

r-Butyloxycarbonyl group 

cleavage, 6,635,636 
t-Butyloxymethyl group 

alcohol protection, 6,647 
r-Butyl peroxide 

oxidative cleavage of alkenes 

carboxy-protecting group, 6,669,670 

with molybdenum dioxide diacetylacetonate, 7,587 
r-Butyl propionate 

lithium enolate 
crystal structure, 1,30 

r-Butyl trimethylsilylacetate 
lithium anion 

Peterson alkenation, 1,789 

hydrogenation to cis-2-butene 

hydrozirconation, 8,690 
reaction with iron carbene complexes, 5, 1089 

reaction with Eschenmoser’s salt, 2, lo00 

reaction with bromine, 4,346 
reaction with selenenyl halides, 4,342 
reaction with sulfenyl halides, 4,336 

trimerization 

2-Butyne 

homogeneous catalysis, 8,458 

2-Butyne, 1,4-bis(trimethylstyl)- 

2-Butyne, 1 ,bdichloro- 

l-Butyne, 3,3-dimethyl- 
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rhodium catalysis, 5, 1146 
2-Butyne, hexafluoro- 

hydrobromination, 4,286 
1 -Butyne, 3-methoxy-3-methyl- 

organocopper compounds, 3 ,2  12 
1 -Butyne, 3-methyl-3-methoxy- 

acylation 
nontransferable ligand, 1,430 

1-Butyne, l-trimethylsilyl- 
deprotonation 

2-Butyne- 1,4-diol 

l-Butyn-3-01,3-methyl- 

formation of organolithium reagent from, 2,993 

carbomagnesiation, 4,878 

trimerization 
nickel catalysis, 5, 1146 

3-Butyn-2-01,2-methyl- 

3-Butynone 
in terminal alkyne synthesis, 3,531 

conjugate additions 

[3 + 21 cycloaddition reactions 

ene reactions 

photolysis 

trialkylboranes, 4, 163 

with 1,3,3-trirnethyl- 1 -(trimethylsilyl)allene, 5,278 

Lewis acid catalysis, 5 ,8  

with isobutene, 5, 164 
Butyraldehyde, 3-methoxy(methoxy)- 

or-alkoxyaldimines derived from 
reaction with allyl organometallic compounds, 2, 

987 
Butyrate, glycidyl- 

synthesis 
enzymatic resolution, 6, 340 

Butyric acid, y-amido- 
synthesis 
via aziridines, 6,96 

Butyric acid, a-amino- 

Butyric acid, 2-amino-4-phosphono- 
asymmetric synthesis, 8, 146 

synthesis 
via intramolecular ester enolate addition reactions, 

4,111 
Butyric acid, y-bromo- 

reactions with samarium diiodide 

Butyric acid, 3-(dimethylphenylsily1)- 
lactone synthesis, 1,259 

ethyl ester 

ethyl ester, enolate 

Butyric acid, 2,3-dioxo- 

reaction with N-silylimines, 2,936 

Mannich reaction, 2,926 

f-butyl ester 
rearrangement, 3,822,831 

Butyric acid, a-halo- 
aryl esters 

cycloakylation, 3,324 
Butyric acid, 4-hydroseleno- 

ring closure, 6,462 
Butyric acid, 3-hydroxy- 

enolates 

esters 

methyl ester 

thienamycin synthesis, 2,925 

reaction with imines, 5, 102 

p-lactam synthesis, 2,937 

Butyric acid, 4-phenyl- 

Butyric acid, 3-trichloromethyl- 
Schmidt reaction, 6,817 

synthesis 
via conjugate addition to a,p-unsaturated 

carboxylic acid, 4,202 
Butyric acid, triisopropylsiloxy- 

cycloaddition with imines, $99 
y-Butyrolactone, 2-amino- 

synthesis, 5, 1080 
y-Butyrolactone, a,a-bis(phenylthi0)- 

use as enolate precursors, 2,186 
y-Butyrolactone, 2.4-disubstituted 

synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1138 

y-Butyrolactone, 4,5-trans-disubstituted 
synthesis 
via 1,Zaddition of organocuprates, 1, 110 

Butyrolactone, 5-ethenyl- 

y-Butyrolactone, (E)*-heptylidme- 
synthesis, 3,245 

synthesis 

alkylation, 3,41 
dianion 

synthesis 

use of enolates, 2, 186 
Butyrolactone, hydroxy- 

diastereofacial selectivity, 2,204 

via alkylation of protected cyanohydrin, 1,552 
y-Butyrolactone, @-keto- 

synthesis 
via Reformatsky-type reaction, 1,551 

8-Butyrolactone, @-keto- 
synthesis 

Blaise reaction, 2,298 
Butyrolactone. menthyloxy- 

Butyrolactone, a-methylene- 
Diels-Alder reactions, 5,371 

synthesis, 5, 1076; 7,102,239,502 
carbonylation of homoallylic alcohols, 3, 103 1 
via retro Diels-Alder reactions, 5,578 

y-Butyrolactone, 2,3,3-trimethyl- 
synthesis 
via hydrocarboxylation, 4,941 

y-Butyrolactone 2-acetic acid esters 
synthesis 

Butyrolactones 
carbonylation, 3, 1040 

synthesis via Michael addition, 4,24 
synthesis via samarium diiedide, 1,269 

aldol reaction, diastereoselection, 2,204 

via kety-alkene coupling reaction, 1,268 

bicyclic 

lithium enolate 

synthesis 

yButyrolactones 
allcynic ketone synthesis from, 1,419 
hydrogenation, 8,246 
polysubstituted 

synthesis, 3,843 

synthesis via conjugate addition to oxazepines, 4, 

enantioselectivity, 3,956 
Perkin reaction, 2,401 

p-Substituted 

206 
synthesis 
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via [3 + 21 cycloaddition reactions, 5,297 
via metalcatalyzed cycloaddition, 5, 1200 
via a-sulfonyl carbanions, 6, 159 

Burponitrile 
reduction 

lithium triethoxyaluminum hydride, 8, 
274 

Butyronitrile, 3,3-dimethyl-2-oxo- 

synthesis 
via acyl halides, 6,233 

Butyronitrile, phenyl- 
synthesis 

Butyrophenone 
via organochrornium reagent, 1, 175 

oxidative rearrangement 
solid support, 7,845 



C 
(20 archaebacterial diol 

synthesis 

C19 gibberellins 
synthesis 

alkynes 

Cadmium, y-alkoxyallyl- 
reaction with glyceraldehyde acetonide, 2,31 

Cadmium, aryl- 
alkylation, 3,260 

Cadmium, dicrotyl- 
reactions with aldehydes 

use of aldol reaction, 2,195 

Knoevenagel reaction, 2,370 
Cadiot-Chodkiewicz coupling, 3,553 

organocopper compounds, 3,219 

stereoselectivity, 1,220 

chiral aldehydes, 1,221 

sodium borohydride modifier 

Cadmium, methyl- 
addition reactions 

Cadmium chloride 

acyl halide reduction, 8,263 
Cadmium reagents, alkyl- 

addition reactions, 1,225 
Cadmium reagents, aryl- 

addition reactions, 1,225 
Caesalpinine 

synthesis 
via photocycloaddition, 5, 176 

Cafestol 
synthesis 
via cyclopropane ring opening, 4, 1043 

Caged compounds 
transannular reactions, 3,382 

Cage-lie structures 
synthesis, 3,854 

Caglioti reactions 
carbonyl deoxygenations, 8,343 

Calameon 
synthesis 

transannular ene reaction, 2,553 
Calciferol 

synthesis 

A ring 

Calcimycin 
synthesis, 1,568; 3, 126, 139 

via precalciferol, 5,700 
Calciferol, 1,254ihydroxy- 

synthesis via intramolecular ene reaction, 5, 18 

aldol reaction of magnesium enolate, 2,219 
final step, 1,409 
introduction of 2-keto pyrrole, 1,409 
model system, 1,410 

Birch reduction, 8,492 
dissolving metal reductions 

reduction 

Calcium 

unsaturated hydrocarbons, 8,480 

ammonia, 8, 1 13 
enones, 8,524 
epoxides, 8,881 

~~ ~ ~~~~~ _ _ _ _ _ ~ ~  

Calcium hydride 
reduction 

acyl halides, 8,262 

glycol cleavage, 7,706 
oxidation 

Calichemicins 
synthesis 

Calcium hypochlorite 

secondary alcohols, 7,318 

copper catalysts, 3,2 17 
Ramberg-Bgcklund rearrangement, 3,883 
via electrocyclization, 5,736 

California red scale female sex pheromone 
A1 component 

synthesis via ene reaction with methyl propiolate, 
5,8 

California red scale pheromone 
synthesis 
via conjugate addition to a,&unsaturated acetal, 4, 

via conjugate addition to a$-unsaturated 
209 

carboxylic acid, 4,202 
Calonectrin 

synthesis 
via cyclohexadienyl complexes, 4,680 

Camphene 
hydrozirconation, 8,689 
reaction with hydrofluoric acid, 4,270 
rearrangement, 3,705 
Vilsmeier-Haack reaction, 2,782 

synthesis 

Camphenilol 

Campherenone 

Camphenic acid 

via [4 + 31 cycloaddition, 5,603 

rearrangement, 3,706 

synthesis, 3,427 
via [3 + 21 cycloaddition reactions, 5,286 

Camphor 
chiral enoates 

enol silane derivative 

enzymic hydroxylation 

ketal 

reaction with lithium aluminum hydride 

rearrangement, 3,710 
reduction 

conjugate additions, 4,202 

Mannich reaction, 2,908 

cytochrome P-450,7,80 

reduction, 8,222 

chiral modification of reducing agents, 8,159 

dissolving metals, 8, 109,110, 120 
dissolving metals/ammonia, 8, 112 
ytterbium/ammonia, 8, I 13 

Ritter reaction 
with acetonitrile, 6,270 

silyl ketene acetals, derivatives of 
stereoselective reactions, 2,636 

synthesis 
via [3 + 21 cycloaddition reactions, 5,286 
via intramolecular ene reactions, 5,21 

490 
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Camphor, 3-endo-bromo- 
rearrangement, 3,711 

Camphor, diazo- 
Wolff rearrangement, 3,900 

Camphor, 3,3-dibromo- 
Wagner-Meewein rearrangement, 3,712 

Camphor, iodo- 
oxime 

Beckmann fragmentation, 6,774 
Camphoric acid, monoperoxy- 

oxaziridine synthesis, 1,838 
Camphor quinone, dihydro- 

oxime 
Beckmann fragmentation, 7,700 

Camphor-9-sulfonic acid 

Camphor- 10-sulfonic acid 

from camphor, 3,710 

synthesis, 3,710 

synthesis 

Camphor-9-sulfonic acid, 3-endo-bromo- 

Camphor- 1 0-sulfonyl chloride 
synthesis, 3, 71 1 

conjugate additions 
enoates, 4,201 

Camptothecin 
synthesis 

via activated allene, 4, 54 
Canadine 

synthesis 
via 6-exo-trig cyclization, 4,39 
via tandem vicinal difunctionalization, 4,251 

Candida cloacae 

Cannabinoids 
hydrocarbon oxidation, 7,56 

microbial hydroxylation, 7.66 
synthesis, 3, 127 

Knoevenagel reaction, 2,372 
via Diels-Alder reactions, 5,468 

photochemical ring opening, 5,727 

synthesis 

Cannabinol 

Cannabinol, hexahydro- 

Cannabinol, 3-hydroxyhexahydro- 
via Diels-Alder reaction, 5,468 

synthesis 
via Diels-Alder reaction, 5,468 

Cannabinol, 7-oxohexahydro- 
tosylhydrazone acetate 

Cannabinol, Al-tetrahydro- 

Cannabisativine 

Bamford-Stevens reaction, 6,776 

biomimetic synthesis, 2,621 

synthesis 
oxime reactions with allyl organometallic 

compounds, 2,996 
Cannabisativine, anhydro- 

synthesis 

Cannithrene II 
synthesis, 3, 59 1 

Cannivonine 
synthesis 

via Diels-Alder reaction, 5,414 

via Cope rearrangement, 5,814 
Cannivonine, dihydro- 

synthesis 

via dienyliron complexes. 4,673 

transition metals, 8,86 

Cannizzaro reaction 
catalysts, 8,86 

electron transfer mechanism, 3,824 
enolizable aldehydes 

transition metal catalysts, 8,86 
mechanism 

ketyl radical, 8,86 
tetracoordinate intermediate, 8,86 

reduction of nonenolizable aldehydes 
hydride transfer, 8,86 

Cantharidin 
synthesis 

Capnellane 

Capnellene 

via Diels-Alder reaction, 5,342 

synthesis, 3, 389 

synthesis, 3,384,404 
via carbonyl-alkyne cyclization, 3,602 
via Tebbe reagent, 1,748 

A8(l3)-Capnellene 

A"'2)-Capnellene 
synthesis, 6, 780 

synthesis, 3,20,288 
via magnesium-ene reaction, 540 
via Nazarov cyclization, 5,763,779 
via ring-opening metathesis polymerization, 5, 

via Tebbe reagent, 5,  1124 
1121 

Ag(12)-Capnellene-8B, l0a-diol 
synthesis, 3,603 

Caproic acid 
reduction 

hydrides, 8,260 
Caproic acid, e-amino- 

catalyst 

Caprolactam, 2-chloro- 
rearrangements, 3,849 

Capsaicinoids 
synthesis 

1 -Carbacephem 
synthesis 

Knoevenagel reaction, 2,343 

via Julia coupling, 1,797 

Dieckmann reaction, 2,824 
Dinagel reaction, 2,824 

Carbac yclins 
synthesis 

stereoselectivity, 1,535 
via cycloalkenyl sulfone, 4.79 
via zirconium-promoted bicyclization of enynes, 5, 

1166 
Carbalumination, 8,756 

intramolecular, 8,758 
Carbamates 

anodic oxidation, 7,804 
epoxidation directed by, 7,367 
a'-lithioalkyl 

a-methoxylation, 7,805 
oxidation 

reduction, 8,254 
Carbamates, 2-alkenyl- 

alkylation, 3,88 

electrochemical, 2,1051 



Carbamates Cumulative Subject Index 492 

homoaldol reaction, 6,863 
Carbamates, allyl-N-phenyl- 

reaction with lithium cuprates, 3,222 
Carbamates, a-chloro- 
Carbamates 

imines 
Diels-Alder reactions, 5,405 

Carbamates, N-(3-diphenylpropyl)- 
synthesis, 6,94 

Carbamates, N-halo- 
reaction with conjugated alkenynes, 7,505 

Carbamates, N-( 1 -hydroxyalkyl)- 
synthesis, 2, 1049 

Carbamates, N-methoxymethyl 
synthesis, 7,650 

Carbamates, vinylogous 
reaction with Grignard reagents, 2,388 

Carbamazepin 
epoxide 

ring opening, 3,737 
Carbamic acid, 3-alken-l-ynyl- 

stereospecificity, 2,94 
synthesis 

Carbamic acid, allylthio- 
alkylation, 3, 103 
sigmatropic rearrangement, 3, 103 

allyl esters 
Carbamic acid, NJV-dialkyl- 

reactions with carbonyl compounds, 2.67 
Carbamic acid, Nfldiisopropyl-2-alkynyl- 

titanium reagent 
reaction with aldehydes, 2,94 

Carbamic acid, NJV-dimethyldithio- 
methylthiomethyl ester 

alkylation, 3, 136 
Carbamic acid, dithio- 

a-alkylated allylic 

allyl ester 
rearrangement, 3, 1 17 

reduction, 3,108 
Carbamic acid, y-methylthioallyl- 

Carbamoyl chloride, NJ-dialkyl- 
alkylation, 3, 103 

adducts 
amides, 6,492 

Carbamycin B 
synthesis 

Carbanion-accelerated rearrangements 
small rings, 5,1004-1006 

Carbanions 
acylation, 6,445 
aliphatic 

crystal structures, 1,9 
alkali metal cations, 1.142 

aggregation state, 1,s 
carbonyl addition reactions, 1,49-74 
coordination geometry, 1,7 
coordination number, 1,7 

aggregation state, 1,5 
carbonyl addition reactions, 1,49-74 
coordination geometry, 1,7 
coordination number, 1,7 

via photoisomerization, 5,232 

alkaline earth metal cations, 1, 142 

a-alkoxy 

from protected cyanohydrins, 3,197 
silicon-stabilized, alkylation, 3, 198 

crystal structure, 1,20 
alkynic 

alkYnY1 
alkylation, 3,271-292 

boron-stabilized, 1,502 
crystal structure, 1,18 

allylic heteroatom-stabilized 
alkylation, 3,196 

allylic sulfinyl 
addition reactions with carbonyl compounds, 1, 

reactions with enones, 1,520 

reactions with C=X bonds, 1,529 

allylic 

517 

allylic sulfonyl 

anodic oxidation, 7, 805 
antimony -stabilized 

alkylation, 3,203 
arsenic-stabilized 

alkylation, 3,203 
aryl 

crystal structure, 1,21 
benzylic a-alkoxy 

alkylation, 3, 196 
bis(dialkoxybory1) stabilization 

reactions with aldehydes, 1,501 
bismuth-stabilized 

alkylation, 3,203 
boron-stabilized, 1,487-503 

acylation, 1,497 
alkylation, 1,495; 3, 199 
calculations, 1,487 
carboxylation, 1,498 
crystal structure, 1,488 
geometry, 1,488 
halogenation, 1,501 
nonallylic, 1,494 
reactions with aldehydes and ketones, 1,498 
reactions with epoxides, 1,496 
reactions with metal halides, 1,494 
synthesis, 1,489 

crystallization, 1,41 
crystal structures, 1,8 

dithiocarboxylation, 6,456 
electron-transfer equilibria, 7,850 
a-epoxy- 

phosphorus-stabilized, alkylation, 3, 199 
germanium-stabilized 

alkylation, 3,203 
halogen-stabilized 

alkylation, 3,202 
heteroaromatic 

alkylation, 3,260 
heteroatom-stabilized 

alkylation, 3, 192 
a-heteroatom stabilized 

addition reactions, 4, 115-1 17 
heteroatom-substituted 

crystal structure, 1,34 
hydride donors 

reduction of carbonyls, 8,98 
lead-s tabilized 

2D-HOESY NMR, 1,41 
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alkylation, 3,203 
mixed metal cations 

crystal structure, 1,39 
nitrogen-stabilized 

addition reactions, 4, 116 
alkylations, 3 ,6542  
carbonyl compound addition reactions, 1,459432 

reactions, 2,321 

alkylations, 3,207-233 

nitro-stabilized 

nonstabilized 

nucleophilic additiodelectrophilic coupling, 4, 

organochromium(III) equivalents, 1,174 
ox ygen-stabilized 

237-263 

addition reactions, 4, 116 
alkylation, 3, 193 

phosphoms-stabilized 
addition reactions, 4, 115 
alkylation, 3,200 

phosphoryl-stabilized 
Wittig reaction, 1,761 

S R N ~  reactions, 4,471 
selenium-containing 

selenium-stabilized, 1,629-724 
alkylation, 3,85-18 1 

reactions with carbonyl compounds, 1,672 
synthesis, 1,630,635 

silicon-stabilized, 1, 579-625 
addition reactions, 4, 116 
alkylation, 3,200 
c-n-bonded, 1,583 

a-sulfenylated allylic, 1, 508 
sulfenyl stabilization, 1, 506 

addition to carbonyl compounds, 1,506 
configuration, 1,506 

addition to C=N bonds, 1, 515 
addition to carbonyl compounds, 1,513 
addition to nonactivated C=C bonds, 1 , s  16 
configuration, 1,512 

configuration, 1,531 
reactions with carbonyl compounds, 1,532 

configuration, 1,528 
reactions with carbonyl compounds, 1,529 

sulfur-containing 
alkylation, 3,85-181 

sulfur-stabilized, 1,505-536 
addition reactions, 4, 115 

thioacylation, 6,453 
thioimidate synthesis, 6,540 
tin-stabilized 

alkylation, 3,203 
vinylic 

crystal structure, 1, 19 

sulfinyl stabilization, 1 , s  12 

sulfonimidoyl stabilization, 1,53 1 

sulfonyl stabilization, 1,528 

Carbanions, a-seleno 
reaction with carboxylic acid derivatives, 1,694 
synthesis, 1, 655 

Carbanions, siloxy- 
preparation, 2,601 

Carbanions, a-silyl 
addition reactions 

imines, 1,624 

Carbene complexes 

ambient, 1,623 
crystal structure, 1,16 
functionalized 

stabilization 

synthesis 

Carbapenams 
synthesis 

Carbapenems 

addition reactions, 1,621 

hyperconjugation, 1,582 

general methods, 1,6 18 

Eschenmoser coupling reaction, 2,887 

synthesis, 2,611 

Ugi reaction, 2, 1102, 1103 
via cycloaddition with CSI, 5,  105 
via Diels-Alder reactions, 5,407 
via intramolecular ester enolate addition reactions, 

via Wittig cyclization, 1,434 

chiral 

synthesis 

4,110 

Carbapenems, 1 P-methyl- 

1 -Carbapen-2-ene 

6a-Carbaprostaglandin 12 

synthesis, 2, 1059 

synthesis, 7, 620 

synthesis 
via Johnson sulfoxime reaction, 1,742 

Carbazole 
hydrogenation, 8,612 
reduction 

synthesis 
dissolving metals, 8,614 

via intramolecular vinyl substitution, 4,847 
via thermolysis, 5,  725 

Carbazole, N-acyl- 
reduction 

metal hydrides, 8,270,273 

y-alkylation, 2,61 
Carbazole, hexahydro- 

synthesis, 7,524 
Carbazole, hydroxy- 

synthesis 
via FVP, 5,732 

Carbazole, allyl- 
anion 

Carbazole, N-methyltehrahydro- 
aminoalky lation 

Mannich reaction, 2,967 
Carbazole, N-9-phenylnona-2,4,6,8-tetraenoyl- 

reduction 
metal hydrides, 8,273 

Carbazole, 1,2,3,4-tetrahydro- 

dissolving metals, 8,615 
reduction 

Carbazole aminals 
lithiation 

addition reactions, 1,463 
Carbene complexes 

alkene metathesis, 5, 11 15 
alkylation, 5, 1075 
cleavage, 5, 1083 
coupling reactions 

with alkenes, 5,1084 
with alkynes, 5, 1089 



Carbene complexes Cumulative Subject Index 

cumulenes, 5, 1107 
cycloaddition 

nucleophilic substitutions, 5, 1083 
reactions, 5,1065-1 113 

reactions, 5,1067 
Carbene complexes, alkyl amino- 

Carbene Complexes, alkyl pentacarbonyl- 
alkylation, 5, 1076 

alkylation. 5, 1076 
anions 

reaction with carbonyl compounds, 5,1076 
Carbene complexes, amino- 

aldol reactions, 5,1080 
cycloaddition reactions, 5, 1074 
synthesis, 5, 1066 

alkylation, 5, 1076 

Michael additions, 5, 1081 

chromium complexes 

deoxygenation 

generation, 4,961 
metal complexes 

alkene synthesis, 1,807 
reaction with alkanes, 7,8, 10 
reaction with alkenes, 4,953 
reaction with nitriles, 6,401 
thioimidate synthesis, 6,540 
titanium-zinc complexes 

transition metal complexes 

Carbene complexes, tehacarbonyl phosphine 

Carbene complexes, a,&unsaturated 

Carbenes 

alkene synthesis, 1,807 

epoxides, 8,890 

nactions with esters, 1,809 

use in synthesis, 4,976-986 
Carbenes, alkynyl- 

transition metal complexes 
[2 + 21 cycloaddition reactions, 5, 1067, 1068 
cycloaddition reactions with l,3-dienes, 5,1072 
ene reactions, 5,1075 

Carbenes, cyclopropyl- 
ring enlargement 

Carbenes, dichloro- 
generation, 4, 1000 

Carbenes, difluoro- 
generation, 4,1000,1001 

Carbenes, dihalo- 
addition to r-bonds, 4,1002-1005 
electronic configuration, 4,1002 
generation, 4,1000-1002 
reaction with imines, 6,498 
reaction with enol ethers, 1,878 
structure, 4,1000 

Carbenes, diiodo- 
generation, 4,1001 

Carbenes, diphenyl- 
transition metal complexes 

reaction with alkenes, 4,980 
Carbenes, keto- 

addition to alkenes, 4,1031-1064 
Carbenes, a-siloxy- 

intermediates 
in enol ether preparation, 2,601 

Carbenes, vinyl- 

cyclobutene synthesis, 5,677 

adducts 
Cope rearrangement, 5,804 

[4 + 31 cycloaddition reactions, 5,599,604 
a,p-unsaturated 

addition reaction with enolates, 4,104 

electron-transfer equilibria, 7,850 
non-Kolbe electrolysis, 3,649 

orthoester synthesis, 6,562 

2,2-bis(dialkoxy)carbonitrile synthesis, 6,565 

alkylation, 3,202 
deoxygenation 

epoxides, 8,890 
displacement reactions, 2,1049 
halogen-stabilized 

epoxidation, 1,830 
insertion, 3, 1047 
reaction with alkenes, 4,953 

addition to alkenes, 4,1034-1050 

addition to alkynes, 4,1050-1052 
generation, 4,1032 

Carbenoids, B-oxido- 
rearrangement, 1,873 

Carbenoids, vinyl- 
[4 + 31 cycloaddition reactions, 5,599 

Carbinolamines 
reduction, 8,974 

Carbinols, allylvinyl- 
rearrangements, 1,885 

Carbinols, azido- 
synthesis, 6,253 

Carbinols, bis(2-pyxidyl)- 
synthesis, 3.826 

Carbinols, diethylphenyl- 
synthesis 

Carbenium ions 

Carbenium ions, trialkoxy- 

Carbenium salts, dialkoxy- 

Carbenoids 

Carbenoids, keto- 

regioselectivity, 4, 1035 

via triphenylchromium complex, 1, 176 
Carbinols, divinyl- 

asymmetric epoxidation, 7,416 
regioselective rearrangements 

Carbinols, ethynyl- 
selective reduction, 8,530 

Carbinols, a-silyl- 
preparation, 2,601 

Carbinols, triphenyl- 
reduction 

Carboalkox ylation 

Carboalumination 

via Claisen rearrangement, 5,85 1 

dissolving metals, 8,526 

aryl and vinyl, 3, 1028 
halides 

alkenes, 4,887-893 

catalysis 

internal alkynes, 4,890 
intramolecular, 4,887 
vinylalanes, 3,266 

alkenes, 4,884-887 

regioselectivity, 4,887 

transition metal complexes, 4,889 

Carboboration 

494 



495 Cumulative Subject Index Carbomagnesiation 

alkynes, 4, 886 
intramolecular, 4,884 

o-hydroxybenzyl 
Diels-Alder reactions, 5,501 

Carbocations, a-fluoro- 
in fluorination of alkenes, 4,344 

Carbocupration 
alkenes, 4,893-903 
intramolecular, 4,898 
Wittig alkenation 

Carbocations 

diene synthesis, 4,262 
Carbocycles 

synthesis 
via Ireland silyl ester enolate rearrangement, 5, 

841,843 

aminoalkylation 

Vilsmeier-Haack reaction, 2,779 
Carbocyclines 

synthesis 

Carbocyclic compounds 

Mannich reaction, 2,961 

via Pauson-Khand reaction, 5, 1060 
Carbocyclization 

hydroalumination, 8,758 
Carbodealumination, 8,755 
Carbodiimides 

acid anhydride synthesis, 6,384 
amidine synthesis, 6,546 
cycloaddition reactions 

isocyanates, 5,1156 
ketenes, 5,99 

peptide synthesis 
coupling reagents, 6,385 

Carbodiimides, dicyclohexyl- 
acid anhydride synthesis, 6,313 
activator 

acylation 

esterification, 6,334 
thiol ester synthesis, 6,437 

peptide synthesis 

alcohol oxidation, DMSO, 7,293 

amino acids, 6,387 

Carbodiimides, diisopropyl- 

solid phase, 6,387 
Carbodiimides, 1 -( 3-dimethylaminopropyl)-3-ethyl- 

pfitzner-Moffatt oxidation, 7,294 
Carbodiimidinium iodide 

reaction with alcohols 
iodination, 6,2 14 

Carbodiphosphoranes 
reactions with halogen compounds 

synthesis, 6, 196 

reactions with heteroallenes, 6, 190 
synthesis, 6, 196 

synthesis 

formation of diphosphaallyl cations, 6, 190 

Carbodiphosphoranes, hexaphenyl- 

Carbodithioates, carboxymethyl 

Carbodithioates, phenyl 
via alkylation of sodium carbodithioates, 6,454 

synthesis 

Carbohydrates 
epoxides 

via intramolecular thioacylation, 6,454 

reduction, 8,875,878 

synthesis via radical cyclization, 4,792 
fused 

a-keto1 rearrangement, 3,831 
nucleophilic addition reactions 

oxidation, 7,294 
stereoselectivity, 1,55 

Collins reagent, 7,259 
DMSO, 7,295,296 
pyridinium chlorochromate, 7,265 

permethylation 
functionalization for analysis, 6,647 

protected 
cleavage, 8,959 

regiodifferentation 
hydroxy group protection, 6,660 

Sharpless-Masamune synthesis 
Pummerer rearrangement in, 7, 196 

synthesis 
Dieckmann reaction, 2,827 
hetero Diels-Alder reaction, 2,663 
via 13-dipolar cycloadditions, 4, 1077 
via osmium tetroxide, 7,440 
via 5-exo-trig cyclization, 4,38 

chiral templates, 6,405 
Ugi reaction 

Carbohydrates, azido 
synthesis 
via sulfonates, 6, 245 

Carbohydrates, 4-methoxybenzyl ethers 

Carbolines 
oxidation, 7,237 

reduction 

P-Carbolines 
borohydrides, 8,618 

lithiated formamidines 

synthesis, 3,72 

1,2,3,4-tetrahydro- 
synthesis 

reaction with benzaldehyde, 1,482 

P-Carbolines, 1 -alkyl-3-methoxycarbonyl- 

Mannich reaction, 2, 1017 
P-Carbolines, 1 -alkyltetrahydro- 

P-Carbolines, trans-N~-benzyl-3-methoxycarbonyl- 
synthesis, 6, 738 

l-substituted-l,2,3,4-tetrahydro-, 
synthesis 

Mannich reaction, 2, 1017 
P-Carbolines, 3,4-dihydro- 

silylation, 1,366 
y-Carbolines, dihydro- 

synthesis, 5, 1109 
y-Carbolines, hexahydro- 

synthesis, 8,613 
P-Carbolines, tetrahydro- 

1,3-disubstituted 

synthesis, 6,737 
synthesis, Mannich reaction, 2, 1017 

Mannich reaction, 2, 1017 
Carbolithiation 

alkenes, 4,867-873 
intramolecular, 4,87 1 
regioselectivity, 4,868 

alkenes, 4,873-879 
Carbomagnesiation 



Carbomercuration Cumulative Subject Index 4% 

regioselectivity, 4,874 
alkynes, 4,877-879 
catalysis 

heterocycle synthesis, 4,877 
intramolecular 

Carbomercuration 
alkynes, 4,904 

Carbometallation 
alkenes, 4,865-906 
chemoselectivity, 4,866 
definition, 4, 866 
heteroconjugate addition reactions, 4, 120 
organotransition metal compounds, 5,1163 
reaction conditions, 4,867 
regioselectivity, 4,866 
stereoselectivity, 4,867 

Carbomycin B 
synthesis 

transition metal complexes, 4,875 

alkenes, 4,876 

via cycloheptadienyliron complexes, 4,686 
Carbon 

chromium(V1) oxide intercalation 
alcohol oxidation, 7,282 

Carbonates 
alcohol protection, 6,657 
cyclic 

diol protection, 6,662 
enol esters, 6, 395 

[3 + 21 cycloaddition reactions; 5, 303 
reduction 

stannane, 8,824 
Carbonates, a-methoxy- 

reaction with enol silanes 
Lewis acid mediated, 2,635 

Carbonation 
organoaluminum compounds, 8,737 
organoytterbium compounds, 1,277 

oxidation, 7,593-608 

electrochemical oxidation, 7,794 
formation 

C-H insertion, 3, 1045-1062 
oxidation, 7,793 

conjugate enolate trapping, 4,261 
reactions with n-allylpalladium complexes, 4,601 

regioselectivity, 4,643 
Carbon disulfide 

Knoevenagel reaction, 2,364 
thioacylation 

Carbon-boron bonds 

Carbon-carbon bonds 

Carbon dioxide 

amines, 6,428 
Carbon-halogen bonds 

oxidation, 7,653-669 
Carbon-hydrogen bonds 

cleavage, anodic oxidation, 7,793 
oxidation, 7,793 

Carbonic acid 
derivatives 

adducts with amides, 6,491 
Knoevenagel reaction, 2, 368 

Carbonitriles, 2-alkoxy-2-dialkylamino- 
2,2-bis(dialkylamino)carbonitrile synthesis, 6,578 
synthesis, 6,573 

Carbonitriles, 2'-azido-2-phenyl-, 

Carbonitriles, 2,2-bis(dialkoxy)- 
synthesis, 6,564 

Carbonitriles, 2,2-bis(dialkylamino)- 
synthesis, 6,577 
tris(dialky1amino)akane synthesis, 6,580 

Carbonitriles, 2.2-dihalo- 
2,2-bis(dialkylamino)carbonitrile synthesis, 6,577 

Carbonium ions 
hydride acceptors, 8,91 

Carbon-mercury bonds 
oxidation, 7.63 1 
ozonolysis, 7,637 

Carbon-rnetal bonds 
oxidation, 7,613-638 

Carbon monoxide 
addition reactions 

hydrosilylation in the presence of, 8,788 
reaction with alcohols and amines 

mechanism, 3,1016 
reaction with n-allylpalladium complexes, 4,600 

regioselectivity, 4,643 
stereochemistry, 4,625 

reaction with nitriles, 6,401 
reaction with zirconium compounds, 8,691 
reductions 

1,3-dipolar cycloaddition, 4, 1101 

alkenes, 4,9 13-949 

aromatic nitro compounds, 8,372 
Carbon-nitrogen bonds 

cyclizations, 4 ,8  15-8 18 
Carbon-nitrogen compounds 

Carbon nucleophiles 
aromatic nucleophilic substitution, 4,426433 

Carbonochloridothioates 
ketone synthesis from 

radical additions 

1 ,2-addition reactions 
organoaluminum compounds, 1.98 

Grignard reagents, 3,463 

cyclizations,4,815-818 

Carbon-oxygen bonds 
radical additions 

Carbon-palladium bonds 
oxidation, 7.629 

Carbon-selenium bonds 
formation, 7,6 19 

Carbon-silicon bonds 
oxidation, 7,641450 

Carbon-sulfur bonds 
formation, 7.5 15 

Carbon tetrahalides 
imidoyl halide synthesis, 6,524 

Carbon-tin bonds 
oxidation, 7,614 
unactivated 

oxidation, 7,614 
Carbonylation, 3, 1015-1041 

mechanism, 3,1019 

transition metal catalysis, 7.6 

mechanism, 3,1018 

additive 

alkanes 

catalysts, 3,1016 
direct 



497 Cumulative Subject Index Carbonyl compounds 

double, 3, 1039 
homoenolates, 2,451 
mechanisms, 3,1016 
multicomponent 

substitutive 

Carbonyl chloride 

Carbonyl compounds 

mechanism, 3,1020 

mechanism, 3,1018 

acid chloride synthesis, 6,304 

acyclic 
reduction, 8 ,7  

addition reactions 
carbanions, 1,49-74 
carbon-centred radicals, 4,765 
nitrogen-stabilized carbanions, 1,460 
organochromium compounds, 1,177 
a-silyl phosphonates, 1,622 
sulfur-stabilized carbanions, 1,506 

intermolecular pinacol coupling reactions, 3,570 

enol ether preparation, 2,596 

aliphatic 

alkenation 

alkene synthesis from, 1,730 
a-alkylated 

asymmetric synthesis, enantioselectivity, 3,30 
diastereoselective synthesis, 3,34 

alkylidenation, 5,1122-1 126 
a,P-alkynic 

allylation 

aromatic 

a-arylated 

asymmetric hydrogenation, 8,144 
asymmetric reduction, 8, 159 
a-bromo- 

chual 

condensation 

cyclic 

conjugate additions, 4, 185-187 

preparation of 1 ,Cdicarbonyl compounds, 7,455 

intermolecular pinacol coupling reactions, 3,564 

synthesis via Swl reaction, 4,466-468 

bromomagnesium enolates, 2, 110 

reaction with enol silanes, 2,640 

amide chlorides, 6,499 

nucleophilic addition reactions, 1,67 
reduction, 8,5, 14 

vinylsilanes, 1,585 
cyclizations 

[3 + 21 cycloaddition reactions, 5,307 
c ycloprop y 1 

deprotonation 
rearrangements, 5,941 

alkali metal enolates, 2,100 
enolization, 3, 1 
magnesium dialkylamides, 2, 110 
stoichiometric, 2, 182 

dienes, 6,757 
dienophiles, 6,756 
heterocyclic synthesis, 6,733-760 

reaction with trialkylboranes, 2,242 
synthesis, 3,889 

derivatives 

derivatization, 6,703-728 
a-diazo- 

Diels-Alder reactions, 5,430 
gem-dimethy lation 

Tebbe reagent, 5, 1124 
electroreduction, 8, 131 

asymmetric, 8, 134 
indirect, 8, 132 

enantiomeric reductions 
enzymes and microorganisms, 8, 185 

enolizable 
reaction with organometallic compounds, 

1,150 
epoxidation, 1,819 
functional group transformations, 6,763-793 
a-halo- 

Komblum oxidation, 7,653 
a-heteroatom-substituted 

deprotonation, 2, 101 
reduction to enolates, 2, 186 

homogeneous catalytic hydrogenation, 8, 152 
homologation 

a-selenoalkyl metals, 1,724 
hydrazones and arylsulfonylhydrazones 

Wolff-Kishner reduction, 8,327-359 
a-hydroxylation, 7, 144 
3-iodo- 

Julia coupling 

Knoevenagel reaction, 2,364 
Lewis acid complexes, 1,283-321 

0- versus n-(qz)-bonding, 1,284 
conformation, 1,285 
effects on rate and reactivity, 1, 284 
NMR, 1,292 
theoretical studies, 1,286 
X-ray crystallography, 1,299 

reduction, homoenolate generation, 2,442 

sulfones, 1,806 

Mannich reaction, 2, 1010 
masked 

addition to alkylaluminum, 1,88 
metal hydride reduction 

diastereoselectivity, 8 ,7  
a-methyl-p-hydroxy- 

construction, 2,249 
nitrogen derivatives 

alkylation, regiochemistry, 3,28 
alkylation, stereochemistry, 3,28 

nonconjugated 
addition reactions, 1, 314 

nucleophilic addition reactions 
chiral auxiliaries, 1,61 
stereocontrol, 1, 150 

orthoacid synthesis, 6,561 
oxidation 

oxidation by, 7,603 
pinacol coupling reactions 

with alkenes, 3,598 
with alkynes, 3,602 
with allenes, 3,605 

reaction with organocuprates, 4, 181 

reaction with organocuprates, 4, 181 

nucleophilic addition reactions, 1,68 

polyalkenic a,p-unsaturated 

polycyclic a$-unsaturated 

prochiral 

protecting groups, 6,675 
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reactions with alkyl pentacarbonyl carbene anions, 5, 

reactions with allenylsilanes 

reactions with allylic sulfinyl carbanions, 1,517 
reactions with crotyl organometallics 

reactions with Nfl-dimethyl(methy1ene)iiinium 

reactions with a-halo sulfones, 1,530 
reactions with nitriles, 6,401 
reactions with organocerium compounds, 1,234 
reactions with organosamarium ‘ate’ complexes, 1, 

reactions with organosamarium(III) reagents, 1,253 
reactions with organotitanium compounds, 1,145 
reactions with organozinc reagents, 1,215 
reactions with organozirconium compounds, 1,145 
reactions with selenium-stabilized carbanions, 1,672 
reactions with a-selenoalkylmetals, 1,723 
reactions with sulfinyl-stabilized carbanions, 1,513 
reactions with sulfonimidoyl carbanions, 1,532 
reactions with sulfonyl-stabilized carbanions, 1,529 
reduction 

1076 

titanium tetrachloride, 1,595 

Lewis acid catalyzed, 2,4 

salts, 2,901 

254 

catalytic hydrogenation, 8,139-155 
chemoselectivity, 8,15 
chirally modified hydride reagents, 8,159-180 
dissolving metals, 8, 107-123 
dissolving metals, absence of proton donors, 8, 109 
dissolving metals, mechanism, 8,108 
dissolving metals, presence of proton donors, 8, 

enzymes and microorganisms, 8, 185 
metal hydrides, 8, 1-22 
silanes, 8, 216 
stereoselectivity, 8 ,3  

reductive amination 
sodium cyanoborohydride, 8,47 

reductive coupling reactions, 3,563 
with alkenes, 3,583 

regeneration from hydrazones, 2,523 

110 

a-Substituted 
enolates, 2,99 
reduction, 8,983-996 

a-sulfinyl-a, P-unsaturated 
enantiomers, Michael reaction, 2,363 
synthesis, Knoevenagel reaction, 2,363 

from alkyl vinyl sulfides and selenides, 3, 120 
via alcohol oxidation, 7,305 
via P-hydroxyalkyl selenides, 1,712,714,721 
via oxidative cleavage of alkenes, 7,544 

Shapiro reaction, 6,780 

addition reactions, 1.31 1 
1,Caddition reactions, 1,546,566 
1 ,Caddition reactions with cyanohydrin ethers, 1, 

1,4-addition reactions with cyanohydrins, 1,548 
1 ,4-addition reactions with 

addition reactions with organometallic compounds, 

synthesis 

1,2-transposition 

a, $unsaturated 

552 

a-(dialkylamino)nitriles, 1,556 

1,155 

allylic oxidation, 7,99 
conjugate addition, 4,228 
1 ,Cconjugate addition of hydrazones, 2,5 17 
cycloaddition reactions, metal catalyzed, 5,1197 
Diels-Alder reactions, 5,453 
enolates, 2, 187 
enolates from, 2,184 
hydrogenation, 8,439 
hydrogenation, homogeneous catalysis, 8,452 
Lewis acid complexes, 1,287 
Lewis acid complexes, NMR, 1,294 
Michael additions, 4,217 
oxidation, palladium@) catalysis, 4,553 
pinacol coupling reactions, 3,577 
preparation, use of imine anions, 2,482 
protection, 7, 146 
reaction with allenylsilanes, 1,596 
reaction with boron reagents, 2,112 
reaction with lithium diallylcuprate, 2, 120 
reaction with organocerium compounds, 1,235, 

reaction with organocuprates, 4,179-187 
reaction with organometallic compounds, site 

reaction with trialkylboranes, 2,241 
regioselective oxidation, 7,462 
SimmonsSmith reaction, 4,968 
synthesis, 3, 161; 7, 119 
synthesis, palladium catalysis, 4,611 
tandem vicinal difunctionalization, 4,253 

acyclic, photoisomerizations, 5,220 
regioselective oxidation, 7,462 
semicyclic, photoisomerizations, 5,221 
synthesis, 5,941; 6,850 

synthesis via allyl alcohols and allylamines, 6,855 
via Claisen rearrangement, 6,855 

synthesis via 2,3-Wittig-oxy-Cope rearrangement, 

239 

selectivity, 1, 81 

p,y-unsaturated 

y,&unsaturated 

&e-unsaturated 

6,852 
unsaturated acetals 

a-unsubstituted-P-hydroxy- 

Carbonyl compounds, a-alkoxy 

substitution reactions, 6,849 

construction, 2,260 

chiral 

reactions with organometallic compounds 
reaction with organometallic compounds, 1, 153 

Lewis acids, 1,335 
Carbonyl compounds, 2-alkoxy-3-trimethylsilylalkenyl 

Carbonyl compounds, a-alkyl 

Carbonyl compounds, 2-alkyl-3-trimethylsilylalkenyl 

Carbonyl compounds, allenic 

Carbonyl compounds, a-amino 

stereoselectivity, 1,56 

nucleophilic addition reactions, 1,58 

nucleophilic addition reactions, 1, 50 

nucleophilic addition reactions 

synthesis, 6,852 

nucleophilic addition reactions 

stereoselectivity, 1,58 

Carbonyl compounds, a-arylsulfinyla,P-unsaturated 
homochiral 

alkali metal enolates, 2,106 conjugate additions, 4,213 
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Carbonyl compounds, a-benzyloxy 
nucleophilic addition reactions 

Carbonyl compounds, a-bromo- 
selectivity, 1,52 

oxidation 
triflamides, 7,668 

Carbonyl compounds, a-chloro- 

Carbonyl compounds, cyclic azo- 
reduction, 8,20 

synthesis 
via oxidation of hydrazides, 7,748 

Carbonyl compounds, a,$-dihydroxy 
nucleophilic addition reactions 

stereoselectivity, 1,55 
Carbonyl compounds, a-halo 

electrochemical reduction, 8,987 
nucleophilic addition reactions 

reduction, 8, 19 
selectivity, 1,50 

reductive cleavage, 8,987 
Carbonyl compounds, a-hydroxy 

reactions with organometallic compounds 

synthesis 
Lewis acids, 1,335 

via cleavage of 1,3-0xathianes, 1,61 
via keto aminals, 1,64 

Carbonyl compounds, a-iodo- 

Carbonyl compounds, a-nitroaryl 

Carbonyl compounds, a-oximino- 

synthesis, 7,535 

synthesis, 4,429 

synthesis 
via nitrosochlorination of alkenes, 4,357 

Carbonyl compounds, a-oxygenated 
Wittig reaction 

selectivity, 1,757 
Carbonyl compounds, a-phenylselenenyl- 

Carbonyl compounds, a-seleno 
synthesis, 7, 522 

enolates 

reactions with enals, 1,686 
Carbonyl compounds, a-sulfinyl 

reactions with carbonyl compounds, 1,523 
Carbonyl dibromide 

reaction with amides, 6,495 
Carbonyl dichloride 

acid anhydride synthesis, 6,312 
Carbonyl difluoride 

imidoyl halide synthesis, 6,523 
reaction with amides, 6,495 
reaction with tertiary amides, 6,495 

acid anhydride synthesis, 6, 3 13 
imidazolide synthesis, 6,308 

Carbonyl methylenation 
iodomethylenation 

reactivity, 1,691 

Carbony ldiimidazolide 

samarium diiodide, 1,261 
Carbonyl oxides 

existence, 4, 1098 
Carbonyloxy radicals 

cyclizations, 4,798 
Carbonyl sulfide 

conjugate enolate trapping, 4,261 
Carbonyl ylides 

alkyne cyclizations, 4, 1163 
cyclic 

cyclizations, 4,1159-1 163 
1,3-dipolar cycloadditions, 4,1089-1093 
open-chain 

photogeneration, 4, 1090 
Carbonyl ylides, aryl 

cyclizations, 4, 1161 
Carbopalladation 

alkenes, 4,903 
Carbosulfenylation 

alkenes, 4,33 1 

alkene cyclizations, 4, 1162 

alkene cyclizations, 4, 1161 

selectivity, 6, 142 
Carbothioates 

a,$-unsaturated 
synthesis, 6,453 

Carbothioates, $-hydrazono- 
0-alkyl esters 

synthesis, 6,453 
Carbothioates, p-oxo- 

synthesis, 6,453 
0-alkyl esters 

Carbothioates, 0-trimethylsilyl esters 
synthesis, 6,448 

Carboxamides 
3-lithiated 

reaction with electrophiles, 2,442 
Carboxamides, a-allyloxy- 

Carboxamides, a-bromo- 

Carboxonium salts 

Wittig rearrangement, 3, 1004 

reaction with amines, 6,67 

alkoxymethyleniminium salt synthesis, 6,506 
orthoacid synthesis, 6,561 
synthesis 

via amide alkylation, 6,502 
Carboxy group activation 

esterification 
mechanism, 6,326 

ester sythesis, 6, 324 
carboxy groups 

enzymic reduction 

protection, 6,665 
Carboxyhydrazides, a-bromo- 

reaction with amines, 6.67 
Carboxy inversion reaction, 7,728 
Carboxylates 

alkylation 
preparation of alcohols, 6.2 

in the presence of bromine 
oxidation, diols, 7, 314 

oxidation 
thiols, 7, 760 

reaction with alkyl sulfonates 
inversion of alcohols, 6,21 

reaction with wallylpalladium complexes 
stereochemistry, 4,622 

reaction with nitriles, 6,401 

y-lactone synthesis, 6,359 

alkenes, 4,932-946 

specificity, 8,201 

Carboxylates, y-bromo 

Carboxylation 
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catalysts, 4,939 
mechanism, 4,936-939 

ketones, 2,841 
Carboxylic acid azides 

amide synthesis, 6,389 
Carboxylic acid chlorides 

arylation 

reactions with benzylsamarium reagents, 1,253 

reactions with ketones 

Carboxylic acid derivatives 
reduction, 8,235-254 

Carboxylic acid esters 
acid halide synthesis, 6,307 

Carboxylic acid esters, a-allyloxy- 
Wittig rearrangement, 3, lo00 

Carboxylic acid halides 
vinyl substitutions 

palladium complexes, 4,857 

Carboxylic acid chlorides, a-alkoxy- 

samarium diiodide, 1,259 

palladium complexes, 4,856 

acid anhydride synthesis, 6, 309 
acid halide synthesis, 6,302 
acyclic 

acyclic enolates 

acylation 

addition to alkenes 

alkenic 

amide synthesis, 6,382 
amidine synthesis, 6,543 
amidinium salt synthesis, 6,513 
anodic oxidation, 7,805 
aromatic 

azide synthesis, 6,253 
coupling reactions 

Darzens glycidic ester condensation, 2,425 
degradation 

amine synthesis, 6,795 
dehydrogenation, 7,137 

pyridine N-oxide, 7, 144 
derivatives 

amide adducts, 6,493 
nucleophilic addition, 1,397-453 
reactions with organoaluminum reagents, 1,92 
reactions with a-seleno carbanions, 1,694 

asymmetric synthesis, 3,53 

Claisen rearrangement, 5,864 

diastereoselective alkylation, 3,39 

cycloalkylation, 3,48 
intramolecular cyclization, 3.49 

hydroxy group activation, 6,333 

Carboxylic acids 

diastereoselective alkylation, 3,44 

diastereoselective alkylation, 3.42 

preparation of ketones, 1,411 

palladium(II) catalysis, 4, 553 

divinyl ketones from, 5,776 

Birch reduction, 8,499 

with alkyl Grignard reagents, 3,463 

a,a-dialkyl 

enantiomeric synthesis 

endocyclic enolates 

enolates 

esters 

exocyclic enolates 

diastereoselective alkylation, 3,39 

conjugate additions, 4,202 
homochiral p-branched 

a-hydroxylation, 7, 185 
Ivanov reaction, 2,210 
Kolbe electrolysis 

cross-coupling, 3,642 
symmetrical coupling, 3,637 

reaction with electrophiles, 2,442 

alkylation, 3.53 

alkylation, 3,39 

acylating agent, 1,453 

3-lithiated 

masked anions 

metal enolates 

2-[6-(2-methoxyethyl)pyridyl] ester 

reactions with alkenes, 4,312-316 
reduction 

metal hydrides, 8,259-279 
to aldehydes, 8,283-304 

acid anhydride synthesis, 6,314 
salts 

sulfenylation, 7, 125 
synthesis 

carbonylation, 3, 1026 
from ketones, 2,420 
homologation of ketones, 2,419 
via microbial oxidation, 7,56 
via organoytterbium compounds, 1,277 
via oxidative cleavage of alkenes, 7,541,574 

reaction with organolithium compounds, 4,74 

dehydrative cyclization via Friedel-Crafts 
reaction, 2,711 

y-lactonization, 6,360 
synthesis, 3,862 
synthesis via Perkin reaction, 2,401 

diastereoselective additions, 4,200-208 
enzymic reduction, 8,205 
hydrobromination, 4,282 
hydrogenation, homogeneous catalysis, 8,453 
hydroiodination, 4,288 
reaction with allylic halides, 3,50 

p, y-unsaturated 
isomerization, 6,896 

y,bunsaturated 
synthesis, via Claisen rearrangement, 5,828 

cis-a$-unsaturated 
carbonylation of alkynes, 3, 1027 

a, p-unsaturated dienolates 
alkylation, 3,50 

a,p-unsaturateda-nitro-, esters 
synthesis, Knoevenagel reaction, 2,364 

Vilsmeier-Haack reaction, 2,786 
Carboxylic acids, N-acetylamino- 

hydrogenation, 8,535 
Carboxylic acids, p-alkyl- 

synthesis 

a-(trimethylsilyl)a, p-unsaturated 

unsaturated 

a, p-unsaturated 

Knoevenagel reaction, 2,363 

ene reaction, 2,539 
Carboxylic acids, a-allyloxy- 

Carboxylic acids, allyl- 
synthesis 
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Wittig rearrangement, 3,999 

enantioselective aldol reaction 
Carboxylic acids, syn-a-amino-p-hydroxy- 

gold catalysis, 2, 317 
Carboxylic acids, P-bromo- 

Carboxylic acids, 2,3-epoxy- 
cyclization, 6, 345 

methyl esters 

ring opening, 6 , l l  

synthesis 

reaction with organocuprates, 6, 1 1  

Carboxylic acids, a,@-epoxy- 

via sulfur ylide reagents, 1, 822 
Carboxylic acids, a-halo- 

dianions 

resolution, 6,340 

synthesis, 6, 1 18 

esters 

Darzens glycidic ester condensation, 2,425 

Carboxylic acids, a-hydrazino- 

Carboxylic acids, a-hydrazino-P-hydroxy- 

synthesis, 6, 118 

asymmetric synthesis 
from chiral a-keto esters, 1,49 

chiral 
synthesis, 1, 86 

‘enantiomerically pure’ 
synthesis, 7,3  16 

optically active 
synthesis, 6,852 

synthesis, 1,62 
enantiomerically enriched, 1,66 
via organoytterbium compounds, 1,280 

Carboxylic acids, a-hydroxy- 

Carboxylic acids, P-hydroxy- 
elimination 

alkene synthesis, 2,597 
p-lactone synthesis, 6,347 

Carboxylic acids, y-hydroxy- 
cyclization 

y-lactone synthesis, 6,354 
Carboxylic acids, a-keto- 

preparation 
Darzens glycidic ester condensation, 2,420 

Carboxylic acids, syn-a-methyl-p-hydroxy- 
aldol reaction 

titanium enolates, chiral auxiliary, 2,308 
zirconium enolates, chiral auxiliary, 2, 304 

synthesis, 2, 272 
Carboxylic acids, perfluoro- 

hydrogenation, 8,242 
Carboxylic acids, a-seleno- 

metallation, 1,642 
Carboxylic acids, p-silyl- 

oxidative decarboxylation 

Carboxylic acids, p-stannyl- 
oxidation, 7,628 
oxidative decarboxylation 

fonnation of alkenes, 7,628 

Pummerer rearrangement, 7, 196 

conjugate addition reactions, 4, 1 1  1-1 13 

formation of alkenes, 7,628 

Carboxylic anhydrides 

a,O-Carboxylic dianions 

Carboxylic esters 

a$-unsaturated a-sulfinyl 
synthesis, 2,388 

Carboxylic esters, a-keto- 
hydrogenation, 8, 152 

Carboxylic esters, a-nitro- 
synthesis, 6, 104 

Carboxylic esters, 4-OXO- 
synthesis 

via benzoin condensation, 1,542 
Carboxylic groups 

protection 
organometallic transformation, 6,673 

Carboxyl radicals 
genera ti on 

functional group compatability, 7,718 
Carboxymethyleniminium salts 

Carbozincation 
acylation, 1,423 

alkenes, 4,879-884 
alkynes, 4,883 
stereoselectivity, 4,880 

side chain elaboration 

synthesis 

Cardenolides 

Pummerer rearrangement, 7,196 

Knoevenagel reaction, 2,382 
Carene 

epoxides 
ring opening, 3,736 

3-Carene 
allylboranes from 

allylic oxidation, 7, 102 
oxidation, 7,97 

ozonolysis 

reactions with aldehydes, 2,33 

pyridinium fluorochromate, 7,267 

experimental details, 7,544 
Carenones 

synthesis 
via Wharton reaction, 8,927 

Carminomycinone, 1 l-deoxy- 
synthesis 

via ortho lithiation, 1,464 
Carnegine 

Carotene 
synthesis, 6, 152,739 

synthesis 

p-Carotene 
use of enol ethers, 2,612 

synthesis, 3, 169,585 
Ramberg-Biicklund rearrangement, 3,883 

Carotenoids 

Carpanone 
synthesis, 8,560 

synthesis, 3,698 

Carroll rearrangement 
via Diels-Alder reactions, 5,468 

ester enolates, 5, 835 
variant of Claisen rearrangement, 5,834 

aCartopterone 
synthesis 

2,3-Carvene 
oximes 

via retro Diels-Alder reaction, 5,571 

rearrangement, 3,77 1 
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Carvenolide 

Carveol 
synthesis, 3,849 

oxidation 

reduction 

synthesis, 7,99 

Claisen-Cope rearrangement, 5,881 

oxiranes 

solid support, 7,841 

aluminum hydrides, 8,542 

cis-Carveol 

Carvomenthene 

rearrangement, 3,771 
Carvomenthone 

Carvones 
rearrangement, 3,832 

aldol reaction 

hydrogenation 

Michael addition 

photochemical cycloadditions, 5, 123 
reaction with trimethylsilyl cyanide 

reduction, 8,563 

benzaldehyde, 2,152 

homogeneous catalysis, 8,446 

benzenethiolate, 6, 141 

1,2-addition, 2,599 

biochemical, 8,559 
borohydride, 8,536 
dissolving metals, 8,526 
iron hydrides, 8,550 
metal hydrides, 8,315 
molybdenum complex catalyst, 8,554 

Cope-Claisen rearrangement, 5,886 
silyl ketene acetal derivatives 

synthesis, 7,99 
Carvones, dihydro- 

ozonolysis 

synthesis, 6, 141 
Caryolan- 1-01 

synthesis, 3,386 
Cary ophyllane 

synthesis, 3,389 
Cary oph y llene 

synthesis, 3,386,399 

acaryophyllene alcohol 
synthesis, 3,400,713 

a-Cary opterone 
synthesis 

Criegee rearrangement, 6,14 

via photochemical cycloaddition, 5, 124 

via retro Diels-Alder reaction, 5,564 
Casbene 

Casegravol 

Castelanolide 

Castro reaction 

synthesis, 3,431; 7,94,647 

synthesis, 7, 823 

synthesis, 8,932 

copper(1) alkynides 
reaction with aryl halides, 3,522 

Catalytic transfer hydrogenation 

Catechols 
heterogeneous catalysis, 8,440 

oxidation 
solid support, 7,843 

oxidative trimerization, 3,669 

synthesis 

Catharanthine 
synthesis 

Catenane 

intramolecular acyloin coupling reaction, 3,628 

via palladium catalysis, 4,598 

catalyst, Friedel-Crafts reaction, 3,296 

initiator, 6,283 
Cation-forming agents 

metathetic, catalysts 

Cation-exchange resins 
acidic 

Ritter reaction 

Friedel-Crafts reaction. 3.298 
Cationic cyclizations, 5,75 I-7s 1 
CBT 

synthesis, 3, 1012 

synthesis 
cc-1065 

Sommelet-Hauser rearrangement, 3,969 
via Diels-Alder reaction, 5,492 

Cectopia juvenile hormone 
synthesis, 3,99, 107 

Cedrane oxide 
ozonation, 7,247 

Cedranoids 
synthesis 

via photoisomerization, 5,233 
Cedrene 

synthesis 
via Nazarov cyclization, 5,779 
via photocycloaddition, 5,647,657 

Cedrenone 
synthesis 

via photocycloaddition, 5,659 
Cedrenone, bromo- 

synthesis, 5,659 
Cedrol 

microbial hydroxylation, 7,64 
synthesis 

Celacinnine 
synthesis 

via photoisomerizations, $23 1 

via cleavage of hydrazide, 8,389 
Celite 

Cell wall constituents 
silver carbonate support, 7,841 

bacteria 
synthesis, 6,52 

synthesis, 3,99; 7,89 
via Homer-Wadsworth-Emmons reaction, 1,772 
via sulfones, 6, 158 

Cembranolides 

p-2,7,11 -Cembratriene-4,6-diol 
synthesis 

synthesis, 3,43 1 

via failed Wharton reaction, 8,929 
Cembrene 

Friedel-Crafts reaction, 2,711 
Cephalosporin C 

synthesis 

Cephalosporins 
Knoevenagel reaction, 2,358 

bicyclic 
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synthesis via cyclization of enol thioether, 4,410 
reaction with dichlorine monoxide, 7,537 
rearrangements, 3,954 
synthesis 

organopalladium catalysts, 3,232 
via cycloadditions of acid chlorides and imines, 5, 

92 
Yoshimoto’s transformation, 6,897 

synthesis, 7, 741 

synthesis, 7, 155 
via arynes, 4,502 

Cephulotarus alkaloids 

Cephalosporins, 7a-methoxy- 

Cephalotaxine 

synthesis 
electron transfer induced photocyclizations, 2, 1038 

Cephams 
synthesis 

Ugi reaction, 2, 1103 

allylic oxidation, 7, 112 
oxidative rearrangement, 7, 820 

synthesis, 6,53 

Cephem dioxides 

Ceramides 

Henry reaction, 2,331 
Cerebrosides 

Cerium 
synthesis, 6, 54 

use in cycloalkanone coupling reactions, 3,570 
use in pinacol coupling reactions, 3,567 

reactions with enones, 1,240 

in synthesis, 1,237 

reactions, 1,242 

synthesis, 1, 239 

reactions with enones, 1,240 

reactions, 1,242 

synthesis, 1, 238 

reactions with enones, 1,240 

cyclohexadieny liron complexes 

nitration with, 6, 110 
oxidation 

Cerium, alkenyl- 

Cerium, alkyl- 

Cerium, alkynyl- 

Cerium, allyl- 

Cerium, aryl- 

Cerium, trimethylsilylethynyl- 

Cerium, trimethylsilylmethyl- 

Cerium, a-trimethylsilylvinyl- 

Cerium ammonium nitrate 

decomplexation, 4,674 

benzylic alcohols, 7,308 
quinones, 7,350 
secondary alcohols, 7,322 
tetrahydrofuran, 7,237 

Cerium chloride 
Grignard reagent system, 1,244 
lithium aluminum hydride 

alkyl halide reduction, 8,803 
preparation, 1,232 
reduction 

enones, 8,540 
Cerium complexes 

aldol reaction, 2 ,3  1 1 
Cerium enolates 

aldol reaction, 2 ,3  12 
synthesis, 1, 243 

glycol cleavage, 7,705 
oxidants 

silica support, 7,843 
Cerium sulfate 

oxidation 

Ceroplastol 
synthesis 

Ceroplastol II 
synthesis 

Cerium reagents 

secondary alcohols, 7,322 

Dieckmann reaction, 2,824 

via allyl chromium reagents, 1, 187 
Cerorubenic acid 

synthesis 
via methylenation and thermolysis, 1,740 

Cerorubenic acid-III 
synthesis 
via Cope rearrangement, 5,816 

Cesium 
reduction 

ammonia, 8, 11 3 
carbonyl compounds, 8,109 

Cesium acetate 

Cesium fluoride 
Perkin reaction, 2,402 

catalyst 
allylsilane reactions with aldehydes, 2,571 
Knoevenagel reaction, 2,343 

Cesium fluoroxysulfate 
reaction with alkenes, 4,347 

Cesium iodide 
reduction 

carbonyl compounds, 8,113 
Chain extension, 1,843-899 
Chalcogenides 

synthetic 
catalysts, Friedel-Crafts reaction, 3,296 

Chalcones 
aldol reaction, 2, 150 
aziridination, 7,471 
deoxygenation 

silanes, 8, 546 
oxidative rearrangement, 7,829 
reduction 

aluminum hydrides, 8,543,545 
biochemical, 8,561 
borohydrides, 8,538 

Chamigrene 
synthesis 

Chanoclavine I 
synthesis 

via cyclopropane ring opening, 4, 1043 

via INOC reaction, 4, 1080 
via nitrone cyclization, 4, 1120 

Chapman rearrangement 
Beckmann rearrangement, 7,690 

Charge-accelerated rearrangements 
cyclobutanes, 5, 1016 
cyclopropanes, 5, 1006-1016 
small rings, 5,999-1033 

Chelidonine 
synthesis 
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via arynes, 4,500 
via Diels-Alder reaction, 5,391 

oxidation of cyclobutyl radicals, 7,860 
reaction with alkenes, 4,344 
reaction with thioamides, 6,496 Chenodeoxycholic acid 

precursor Ritter reaction, 6,288 
synthesis via ene reaction with methyl acrylate, 5,5 Chlorinolvsis 

Chichibabin reaction 
bipyridines, 8,596 

Chinchona alkaloids 
catalysts 

conjugate additions, 4,230 
Chinensin 

synthesis 
via ortho directed addition, 1,468 

2( lH)-Chinolon 
synthesis 

Knoevenagel reaction, 2,357 
Chirality 

self-reproduction 

Chitobiose, a-fucosyl- 
alkylation of enolates, 3,40 

synthesis 
protecting groups, 6,633 

Chitobiosyl azide, a-fucosyl- 

protecting groups, 6,633 
synthesis 

Chloral 
aldol reaction 

ene reaction 
unsymmetrical ketones, 2,144 

addition to alkenes, 2,534 
endolexo selectivity, 2,534 
regioselectivity, 2,534 

alumina support, 7,841 

Diels-Alder reactions, 5,402 

oxidant 

N-sulfonyl imine 

Chloramine 
amination 

amines, 7,741 
secondary amines, 7,746 

irradiation, 7,40 
reactions with alkenes, 7,498,537 
reactions with organoboranes, 7,606 
reaction with trialkylboranes, 7,607 
selenium elimination, 7, 129 

dehydrogenation, 7, 135 

catalysts 

Chlorination 
alkanes 

amines, 7,741 
ionic 

nucleophilic displacement, 6,204 
secondary amines, 7,747 
template-directed 

P-cyclodextrin, 7,49 
trimethylborane, 7,604 

activator 

ligand transfer 

Chloranil 

Chlorides 

allylsilane reactions with aldehydes, 2,571 

remote functionalization, 7,43 

sulfides, 7, 193 

Chlorine 

DMSO oxidation of alcohols, 7,298 

C-B &nds,7,604 

alcohol protection 
cleavage, 6,658 

Chloroacetyl esters 

Chloroacetyl group 
amine-protecting group, 6,642 

a-Chloro acids 
synthesis 

via a-amino acids, 6,207 
m-Chloro-p-acy loxybenzyloxycarbonyl group 

amine-protecting group 
cleavage, 6,639 

Chloroamination 
alkenes, 7,498 

Chloroamphenicol 
synthesis, 2,325 

Chlorofluorocarbons 
synthesis, 4,270; 6,220 

Chloroform 
reactions with amines, 6,521 
reaction with nitroarenes, 4,432 

Chloroformate 
synthesis 

via DMSO, 7,299 
Chlorohydrin acetate 

synthesis, 7,527 
Chlorohydrins 

by-product 

synthesis, 3,224; 8,20 
Chloromethox y lation 

alkenes, 4,355 
Chloromethylation 

arenes 

Wacker process, 7,451 

Friedel-Crafts reaction, 3,321 
Chloromethy leniminium ions 

Chloromethyleniminium salts 
synthesis, 6,487 

formation 

reaction with alkenes 

reaction with aromatic compounds, 2,779 

phosphoric acid protecting group, 6,623 

phosphoric acid protecting group, 6,622 

diamides 

ester amides 

Chlorosulfamation 
alkenes, 4,347 

Chlorosulfonyl isocyanate 
acid anhydride synthesis, 6,313 
activator 

amide synthesis, 6,386 
reaction with imines, 5,105 

Vilsmeier-Haack reaction, 2,779 

Vilsmeier-Haack reaction, 2,78 1 

2-Chloromethyl-4-nitrophenyl esters 

4-Chloro-2-nitrophenyl esters 

Chlorophosphoric acid 

amide adducts, 6,490 

amide adducts, 6,490 

DMSO oxidation of alcohols, 7,299 
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Chlorothricin with iminium salts, 2,901 

equatorial or axial, 1,152 
synthesis reactions with organometallic reagents 

via tandem vicinal difunctionalization, 4,243 
Chlorothricolide 

synthesis 
via Ireland rearrangement, 5,842 

Chokol A 
enantioselective synthesis 

synthesis 
via Johnson rearrangement, 5,839 

via magnesium-ene reaction, $44 
via methylcerium reagent, 1,237 

Cholanic acid, 3a-hydroxy-7-keto- 

dissolving metals, 8, 117 
5p-Cholanic acid, 3a,l la,15P-trihydroxy- 

microbial hydroxylation, 7,73 
Sp-Cholanic acid, 3a,l lp,l5p-trihydroxy- 

microbial hydroxylation, 7,73 
Sp-Cholanic acid, 3a,lSP,18a-trihydroxy- 

microbial hydroxylation, 7,73 
Cholecalciferol 

allylic oxidation, 7,90 
Cholecalciferol, la,25S,26-trihydroxy- 

synthesis, 5,257 
1,3-Cholestadiene 

photooxidation, 7, 11 1 
Sa-Cholesta- 1,3-diene 

photoisomerization, 5,706 
5p-Cholesta-l,3diene 

synthesis 

Cholestane 

reduction 

via photoisomerization, 5,706 

selenol esters 
synthesis, 6,462 

Cholestane, 3p-alkyl- 
synthesis 

via alkyllithium addition, I, 377 

reaction with Grignard reagents, 3,757 

Michael addition, 4, 130 

synthesis, 3, 168 

esters 

Cholestane, 2,3-epoxy- 

Cholestane, 3-hdo- 

Cholestane, 24-hydroxy- 

3P,5adp-Cholestanediol 

reduction, 8,816 
5a-Cholestane-2,3-dione 

rearrangement, 3,834 
5a-Cholestane-3,4-dione 

rearrangement, 3,834 
Sa-Cholestane-2,3-dione, 4,4-dimethyl- 

rearrangement, 3,834 
3P-Cholestanol 

nitrile synthesis, 6, 235 
3p,Sa-Cholestanol, 4-methylene- 

asymmetric epoxidation, 7,414 
epoxidation, 7,365 

oxidation, 7,239 

reduction 

3p-Cholestano1, methyl ether 

Cholestan-1-one 

dissolving metals, 8, 119 
Sa-Cholestan-3-one 

Mannich reaction 

tos yiiy drazone 
reactions with alkyllithium compounds, 1,377 

Cholestand-one, 3~-acetoxy-5a-chloro- 

Cholestan-3-0ne. 2a-halo- 

Cholestan-3-ones, 5-vinyl- 

synthesis, 7, 529 

reductive elimination, 8,926 

pyrolysis 

Cholest-5-ene 
intramolecular ene reaction, 5,21 

allylic oxidation, 7, 101 
synthesis, 8,819 

A5-Cholestene, 3-methylene- 
synthesis 

via ketone methylenation, 1,506 
Cholest-4-ene-3,6-dione 

reduction 
transition metals, 8,531 

3 p-Cholest-8( 14)-enol 
hydrogenation 

heterogeneous catalysis, 8,428 
Cholestenone 

hydrogenation 

reduction 
catalytic, 8,533 

borohydride, 8,536 
Cholest- 1 -en-3-one 

Clemmensen reduction, 8 ,3  11 
Cholest-4-en-3-one 

hydrogenation 

oxime 

reduction 

homogeneous catalysis, 8,452 

Beckmann rearrangement, 7,692 

dissolving metals, 8,526 
electrochemical, 8,532 

reductive elimination, 8,930 

1,2-propylenedioxy ketal 
Cholest-5-en-3-one 

reduction, 8,222 
Cholest-5-en-7-one 

synthesis, 7, 101 
5a-Cholest-l-en-3-one, 2-hydroxy- 

rearrangements, 3,832 
5a-Cholest-3-en-2-one, 3-hydroxy- 

rearrangements, 3,832 
Cholesterol 

acetate 

ethers 

oxidation 

photochemical epoxidation, 7,384 

synthesis, 6,23 

chromium(VI), 7,820 
DMSO, 7,294 
solid support, 7,841 

oxidative rearrangement, 7,835 

synthesis, 3, 127 

synthesis, 3, 161 

precursor 

Cholesterol, (20s)-hydroxy- 

Cholesterol, 24-hydroxy- 

Cholesterol, 25-hydroxy- 



Cholesterol Cumulative Subject Index 506 

synthesis via ene reaction with methyl acrylate, 5,5 
synthesis, 8,694 

synthesis, 3,983 

reduction 

Cholesterol, (25R>26-hydroxy- 

Cholesterol, thiocarbonyl- 

tributylstannane, 8,820 
Cholesterol 3-acetate, la-hydroxy- 

Cholesterol acetate, 240x0- 

synthesis 

synthesis 

via intramolecular photocycloaddition, 5, 180 

via ene reaction, 5 ,6  

allylic oxidation, 7, 104 

thiobenzoylating agent 
synthesis, 6,450 

Claisen rearrangement 
enzymatic, 5,855 

Cholesteryl benzoate 

Choline, thioxobenzoyl- 

Chorismate 

Chorismate mutase-prephenate dehydrogenase 

Chorismic acid 
Claisen rearrangement, 5,855 

dimethyl ester 

synthesis 
synthesis, Mannich reaction, 2,904 

via cyclopropanation, 4, 1036 
Chroman, hydroxylamino- 

3-Chromanamine 

Chromanones 

synthesis, 8,374 

synthesis, 8,376 

dehydrogenation 
use of thallium trinitrate, 7,144 
use of trityl perchlorate, 7, 144 

with preformed iminium salts, 2,902 

Friedel-Crafts reaction, 2,758 
via ketocarbenoids, 4, 1057 

Mannich reaction, with preformed iminium salts, 

synthesis, Friedel-Crafts reaction, 2,759 

Mannich reaction 

synthesis 

thia analogs 

2,902 

Chroman-4-ones, 2-alkyl- 
synthesis 

via conjugate addition, 4,215 
Chromanones, 4-thio- 

dehydrogenation 
use of trityl perchlorate, 7, 144 

Chromates 
oxidation 

sigmatropic rearrangement, 7,821 

oxidation 

halides, 7,663 

Chromates, alkylammonium 

Chromates, hydridopentacarbonyl- 
alcohols, 7,283 

reduction 
acyl chlorides, 8,289 

Chromates, metal alkyl 
catalytic oxidants 

alcohols, 7,285 
Chromene 

Vilsmeier-Haack reaction, 2,782 
Chromenes, 3-nitro- 

reduction, 8,374 
Chromenones 

synthesis 

Chromic acid 
Vilsmeier-Haack reaction, 2,791 

inert inorganic support 

oxidation 
alcohol oxidation, 7,279 

ethers, 7,235,236 
organoboranes, 7,600 
silica support, 7, 844 
a$-unsaturated carbonyl compounds, 7,99 

alcohol oxidation, 7,280 
resin supports 

Chromic anhydride 
oxidation 

alumina support, 7,844 
solid-supported, 7,840 

quinone synthesis, 7,355 
Chromium, a-acyl- 

reactions, 1,202 
Chromium, alkenyl- 

intramolecular addition reactions, 1,200 
reactions, 1,193 

Chromium, y-alkoxyallylic 
reactions with aldehydes, 1, 185, 190 

Chromium, alkyl- 
addition to carbonyl compounds, 1,202 

Chromium, (alky1benzene)tricarbonyl- 
substitution reactions, 4,538 

Chromium, alkyl-gern-di- 
alkenation, 1,205 

Chromium, alkynyl- 
reactions, 1,201 

Chromium, allylic 
asymmetric induction, 1,187 
enantioselective addition reactions, 1, 192 
intramolecular addition reactions, 1, 187 
reactions 

1 ,Zasymmetric induction, 1,179 
carbonyl addition, 1, 177 
with achiral aldehydes, 2.20 
with achiral carbonyl compounds, 2,19 

substituted substrates, 1,189 
Chromium, (aniso1e)tricarbonyl- 

addition-protonation reactions, 4,543 
addition reactions, 4,538 

Chromium, (q-arene)tricarbonyl- 
addition-oxidation reactions, 4,53 1-541 
tandem vicinal difunctionalization, 4,253 

Chromium, (q6-benzene)tricarbony1- 
addition-oxidation, 4,532 
reaction with 2-lithio-1,3-dithianene, 4,545 

Chromium, benzyl- 
reaction with acrylonitrile, 1, 175 

Chromium, (q6-benzyl alcoho1)tricarbonyl- 
Ritter reaction, 6,287 

Chromium, chloroarene tricarbonyl- 
coupling reactions 

with tetrabutyltin, 3,454 
Chromium, (chlorobenzene)tricarbony 1- 

nucleophilic addition reactions, 4,519 
reaction with lithioisobutyronitrile, 4,526 



507 Cumulative Subject Index Chromium salts 

Chromium, crotyl- 
2,3-asymmetric induction, 1, 181 
reactions 

carbonyl addition, 1, 177 
with achiral carbonyl compounds, 2, 19 
with glyceraldehyde acetonide, 2,29 
with a-methyl chiral aldehydes, 2,29 

synthesis, 1, 179 
Chromium, (q-1,3,5- 
cyc1oheptatriene)tricarbonyl- 
cycloaddition reactions 

dienes, 5,633 
Chromium, (q4-cyclohexadienyl)tricarbonyl- 

Chromium, (pcyclopentadieny1)dinitrosobis- 
reaction with benzyl bromide, 4,712 

reduction 
vicinal dibromides, 8,797 

Chromium, dichlorotris(tetrahydrofuran)alkyl- 

Chromium, dichlorotris(tetrahydrofuran)-p-tolyl- 

Chromium, (diphenyl ether)tricarbonyl- 

Chromium, (fluorobenzene)tricarbonyl- 

synthesis, 1, 202 

synthesis, 1, 174 

nucleophilic substitution, 4, 527 

reaction with diethyl sodiomalonate, 4,526 
synthesis, 4,523 

halide exchange, 4,527 
nucleophilic substitution, 4,522-524 

Chromium, hexacarbonyl- 
allylic oxidation, 7, 107 
Ritter reaction 

stereospecific, 6,287 
Chromium, (indo1e)tricarbonyl- 

substitution reactions, 4,539 
Chromium, isopropenyl- 

cycloaddition reactions 

Chromium, (ha1oarene)tricarbonyl- 

cyclopentadiene in, 5, 1070 
Chromium, methallyl- 

reactions 
carbonyl addition, 1, 177 

Chromium, (N-methyltetrahydroquino1ine)tricarbonyl- 
addition reactions, 4,534 

Chromium, (naphthalene)tricarbonyl- 
addition reactions, 4,536 

Chromium, naphthol tricarbonyl- 
synthesis, 5, 1093 

Chromium, pentacarbonyl(methoxyary1carbene)- 
selenol ester, 6,473 

Chromium, pentacarbonyl(methoxymethy1)- 
reaction with amines 

Chromium, propargyl- 
p-lactam synthesis, 3, 1037 

reactions 
carbonyl addition, 1, 177 
with carbonyl compounds, 1,191 

Chromium, propynyl- 

Chromium, (styrene)tricarbonyl- 

Chromium, a-thioalkyl- 

Chromium, (0-(trimethylsily1)anisole)tricarbonyl- 

Chromium, triphenyltris(tetrahydrofuran)- 

cycloaddition reactions with cyclopentadiene, 5, 1072 

addition reactions, 4,546 

synthesis, 1,202 

metallation, 4,539 

reaction with carbon monoxide 
benzpinacol synthesis, 1,175 

synthesis, 1, 174 

anchorage 
Chromium carbyne complexes 

amino acids, 6,671 
Chromium chloride (see also Chromium di- and 

hi-c hloride) 
catalyst 

Friedelxrafts reaction, 2,737 
Chromium complexes 

chiral 

octahedral configuration, 1, 179 

reduction 

imines, 1,364 

Chromium complexes, hydrido- 

unsaturated carbonyl compounds, 8,551 
Chromium complexes, vinylcarbene- 

reaction with isoprene, 5, 1070 
Chromium diacetate 

reduction 
epoxides, 8,883 

Chromium diacetate, bis(ethy1enediamine)- 
reduction 

a,&unsaturated ketone, 8,531 

carbonyl compounds, 8,133 

nitro compounds, 8,371 

Chromium dichloride 
electroreduction 

reductions 

Chromium(II) perchlorate 
radical cyclizations 

nonchain methods, 4,808 
Chromium perchlorate, benzylpentaaquo- 

synthesis, 1, 174 
Chromium reagents 

acidic 

alkane oxidation, 7, 12 
allylic oxidation, 7,95 
aqueous acetic acid 

dimethy lformamide 

dimethyl sulfoxide 

glycol cleavage, 7,706 
heterocyclic bases 

hexavalent 

Jones oxidation 

organoborane oxidation, 7,600 
oxidants 

oxidation 

alcohol oxidation, 7,252 

alcohol oxidation, 7,252 

alcohol oxidation, 7,252 

alcohol oxidation, 7,252 

alcohol oxidation, 7,256 

oxidative cleavage of alkenes, 7,571 

alcohols, 7,253 

solid-supported, 7,839 

silica support, 7, 844 
alcohols, 7,251-286 

oxidative rearrangements, 7, 816 
sulfuric acid 

alcohol oxidation, 7,252 
two phase oxidation 

alcohols, 7,253 
Chromium salts 
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deoxygenation 

organochromium compound synthesis from, 1,174 
reduction 

epoxides, 8,888 

alkenes, 8,531 
alkyl halides, 8,796 
mechanism, 8,482 
unsaturated hydrocarbons, 8,481 

reductive cleavage 
a-halocarbonyl compounds, 8,987 
ketols, 8,992 

Chromium(II) salts 
use in intermolecular pinacol coupling reactions, 3, 

565 

catalyst 
Wurtz reaction, 3,421 

lithium aluminum hydride 
unsaturated hydrocarbon reduction, 8,485 

reduction 
vicinal dibromides, 8,797 

Chromium trichloride 

Chromium trioxide 
t-buty 1 hydroperoxide 

alcohol oxidation, 7,278 
carbon intercalation 

alcohol oxidation, 7,282 
catalytic oxidation 

alcohols, 7,278 
crown ethers 

alcohol oxidation, 7,278 
diethyl ether 

alcohol oxidation, 7,278 
2,4-dimethylpentane-2,4-diol complex 

alcohol oxidation, 7,278 
3,5-dimethylpyrazole complex 

alcohol oxidation, 7,260 
allylic oxidation, 7, 104 

inert inorganic support 
alcohol oxidation, 7,279,280 

oxidation 
ethers, 7,237,239 
sulfoxides, 7,768 
tetraalkylstannanes, 7,614 

synthesis of carbonyl compounds, 7,571 
synthesis of carboxylic acids, 7,587 

alcohol oxidation, 7,256 
allylic oxidation, 7, 100 

oxidative cleavage of alkenes, 7,542 

pyridine complex 

Chromones 
reduction 

synthesis, 7, 136 

azido alcohols from, 7,491 

alkene complexes, 7,528 
inert inorganic support 

oxidation 

oxidative halogenation, 7,527 
reaction with silyl enol ethers 

aluminum hydrides, 8,544 

Chromyl azide 

Chromyl chloride 

alcohol oxidation, 7,279 

solid support, 7,845 

ketone a-hydroxylation, 7, 166 
Chromyl fluoride 

synthesis, 7,528 
Chromyl trichloroacetate 

organoborane oxidation, 7,601 
Chrysanthemic acid 

synthesis, 7,96 

Chrysanthemum acid 
via carbomagnesiation, 4,874 

synthesis 
via Claisen rearrangement, 6,859 

Chrysenes 
synthesis 
via electrocyclization, 5,720 

Chrysenes, 5,6,11,12-tetrahydro- 
synthesis 

Chrysomelidial 
synthesis 

Chymotrypsin 

via FVP, 5,725 

via [3 + 23 cycloaddition reactions, 5,309 

phthaloyl group removal 

substrate specificity 
amine protection, 6,643 

synthetic applicability, 2,456 
Cicaprost 

synthesis 

Cinerolone 
synthesis 

Knoevenagel reaction, 2,381 

via cinerone, 7,54 
Cinerone 

Cine substitution 

Cinnamaldehydes 

microbial oxidation, 7,54 

in synthesis, 4,496 

dicarbonyl(tripheny1phosphine)iron complexes 
crystal structure, 1,309 

hydrogenation 
catalytic, 8, 140 

oxidative rearrangement 
solid support, 7,845 

reaction with diethylzinc, 1,217 
reaction with organocopper compounds, 1, 113 
reduction 

aluminum hydrides, 8,541,544 
borohydrides, 8,537 
molybdenum complexes, 8,551 

synthesis, 8,301 
Vilsmeier-Haack reaction, 2,782 

addition reactions 
cinnamamides, Nfl-diakyl- 

with organomagnesium compounds, 4,84 
Cinnamates 

reaction with lithium dimethylcuprate, 4, 171 
reduction 

Cinnamic acid 
borohydrides, 8,536 

synthesis, 6,317 

Knoevenagel reaction product, 2,345 

reaction with lithium bis(pheny1- 
dimethylsilyl)cuprate, 2,200 

transfer hydrogenation, 8,552 

acyl cyanides 

configuration 

methyl ester 

reduction 
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reduction, 8,563,564 

thermal ene reaction, 2,540 
trans-Citral 

Perkin reaction, 2,400 
Citromycinone 

synthesis 

borohydrides, 8,540 

ene reaction, 2,549 
Citronellal 

hydrogenation 

reduction 

synthesis 

catalytic, 8,533 

borohydrides, 8,540 

via conjugate addition to crotonaldehyde 

via Diels-Alder reaction, 5,468 

ene reaction, 2,540 

N,O-acetal, 4,210 

thermal cyclization 

Citronellal, hydroxy- 
synthesis 

rhodium-catalyzed hydroformylation, 3,1022 
via hydroformylation, 4,923 

Citronellate, orthodihydro- 
methyl ester 

Claisen rearrangement, 5,888 
Citronellene 

hydroformylation, 4,922 
Citronellic acid 

synthesis 

Citronellol 
via organocopper-mediated additions, 4, 152 

microbial hydroxylation, 7,62 
oxidation 

synthesis via conjugate addition to a$-unsaturated 

synthesis via asymmetric hydrogenation of geraniol 

solid support, 7, 841 

carboxylic amides, 4,203 

or nerol 
homogeneous catalysis, 8,462 

biochemical reduction, 8,560 
Claisen-Claisen rearrangement, 5,888 
Claisen condensation 

in synthesis, 2, 820 
mechanism, 2,797 
reduction and, 2,818 
retro, 2,855 
stereochemistry, 2, 846 
tandem reaction, 2,852 
thiocarboxylic esters, 6,446 

Claisen-Cope rearrangement, 5,876-884 
Claisen rearrangement, 5,827-866 

abnormal, 5,834 
acyclic substrates 

remote stereocontrol, 5,864 
stereochemistry, 5,862 

alkyl substituents 
kinetics, 5,856 

allylic systems, 6, 834 
allyl vinyl ethers, 5,832-834 

discovery, 5,827 
amide acetal, 6,406 
aromatic, 5,834 
arylsulfonyl carbanion-accelerated, 5, 1004 
asymmetric induction, 6,858 

synthesis 
Perkin reaction, 2,395,399 

cis-Cinnamic acid 
FriedelXrafts reaction, 2,757 

Cinnamic acid, a-acetylamino- 
asymmetric hydrogenation 

homogeneous catalysis, 8,460 
Cinnamic acid, a-aryl- 

synthesis 
Perkin reaction, 2,400 

Cinnamic acid, 2-benzamido- 

Cinnamic acid, p-chloro- 

Cinnamic acid, hydroxy- 

Cinnamic acid, a-phenyl- 

Erlenmeyer azlactone synthesis, 2,403 

reduction, 8,905 

oxidative dimerization, 3,692 

stereoisomers 
Perkin reaction, 2,397 

Cinnamic acid anhydride 
synthesis 

Cinnamolide 

Cinnamoyl azides 

Cinnamoyl chloride 

via 4-benzylpyridine, 6,310 

synthesis, 7, 307 

Curtius rearrangement, 6,799 

reduction 
metal hydrides, 8,290 

Cinnamoyl group, 2-nitrodihydro- 
reductive cyclization, 8,367 

Cinnamyl acetate 
hydrogenolysis, 8,977 

Cinnamyl alcohol 
asymmetric epoxidation, 7, 393 

oxidation 
kinetics, 7,421 

solid support, 7,841 
Cinnamyl alcohol, a-phenyl- 

epoxidation, 7,424 
Cinnamyl alcohol epoxide 

deoxygenation, 8,886 
Cinnamyl cinnamate 

reduction 
transfer hydrogenation, 8,554 

Cinnamyl compounds 

Cinnamyl esters 

Cinnamyloxycarbonyl group 

Cinnolines 

oxidative rearrangement, 7,829 

carboxy-protecting groups, 6,666 

amine-protecting group, 6,641 

reduction, 8,640 
ring opening 

cathodic reduction, 8,641 
CiMolines, 4-amino- 

synthesis 
Friedel-Crafts reaction, 2,758 

cinnolone, 3-cyano- 

Citral 

synthesis 
Friedel-Crafts reaction, 2,758 

aldol reaction 

oxidative rearrangement, 7,828 
2-butanone, 2, 146 



ClaisenSchmidt reaction Cumulative Subject Index 5 10 

carbanion-accelerated, 5,829,1004 
catalysis, 5,850 
charge-accelerated, 5,847-850 
competitive, 5, 850 

cyclic substrates 

elimination vs. rearrangement, 5,853 
enzymatic, 5,855 
ester enolate, 6,859 
ketenes, 5,829 
kinetics, 5,856 
mechanism, 5,856-865 
ortho, 5,834 
oxyanion-accelerated, 5, loo0 
para, 5,834 
phosphorus-stabilized anions, 5,847 
propargyl vinyl systems, 6,862 
remote stereocontrol, 5,864 
ring expansion 

self-immolative process 

solvent effects, 5,854 
stereochemistry 

stereocontrol, 5,859; 6,856 
synthetic aspects, 5, 830-855 
tandem ene reactions, 5,11 
transition state structures, 5, 857 
vinylogous anomeric effect, 5,856 
ynamine, 5, 836 

acetone 

mixed aldol reaction, 2, 134 

synthesis 

with Wittig rearrangement, 5,851 

remote stereocontrol, 5,864 
stereochemistry, 5,863 

alkylaluminum-catalyzed, 5,850 

stereochemistry, intrinsic transfer, 5,860 

intrinsic transfer, 5,860-863 

ClaisenSchmidt reaction 

with aromatic aldehydes, 2, 143 

Clavicipitic acids 

Mannich reaction, 2,967 
via diazoalkene cyclization, 4, 1157 

Clavulones 
synthesis 

via retro Diels-Alder reactions, 5,562 
Clay cop 

solid support 
oxidants, 7, 846 

Clay fen 
Ritter reaction 

solid support 
initiator, 6,283 

oxidants, 7,846 
Clays 

solid supports 
oxidants, 7,840,845 

stabilized pillared catalysts 
Friedel-Crafts reaction, 3,296 

alkenes, 7,541-589 
synthesis of alcohols, 7,543 

Clemmensen reduction 
carbonyl compounds, 8,307,309 
mechanism, 8,309 

Cleomiscosin A 
synthesis 

Cleavage reactions 

silver oxide oxidation, 3,691 
Cleomiscosin B 

synthesis 
silver oxide oxidation, 3,691 

Cloke rearrangement, 5,945 
Clostridium paraputrificum 

reduction 
unsaturated carbonyl compounds, 8,558 

Clovene 
synthesis, 3,23,386 

coal 
hydrocracking, 3,328 

Cobalamin 
catalyst 

reduction 

C-H insertion reactions, 3, 1058 

nitrile reduction, 8,299 

unsaturated carbonyl compounds, 8,562 
Cobalt 

alkene epoxidation catalysis, 7,383 
Cobalt, acetylenehexacarbonyl- 

alkyne protection, 6,692 

fragmentation 
Cobalt, allyl- 

radical reactions, 4,746 
Cobalt, acyl- 

aldol reaction, stereoselective, 2 ,3  14 
deprotonation 
reaction, 2, 127 

Cobalt, bis(dimethylglyoximate)chloro(pyridine)- 
catalyst 

partial reduction of pyridinium salts, 8,600 
Cobalt, carbonylhydrido- 

reduction 
unsaturated carbonyl compounds, 8,55 1 

alkenes, 8,446 

Cobalt, carbonylhydridotris(tributy1phosphine)- 
hydrogenation 

hydrogenation 
Cobalt, carbonylhydridotris(tripheny1phosphine)- 

alkenes, 8,446 
Cobalt(I), chlorotris(tripheny1phosphine)- 

catalyst 

hydrogenation 

Wurtz reaction, 3,421 
Cobalt, dicarbonylhydridobis(tributy1phosphine)- 

alkenes, 8,446 
Cobalt, dienyl- 

Cobalt, octacarbonyldi- 
synthesis, 4,691 

catalyst 
acetal hydrogenation, 8,212 
alkyne trimerization, 5,1146 
carbonylation of aryl and vinyl halides, 3, 1026 
hydrosilylation, 8,764 
silane reaction with carbonyl compounds, 2,603 

a-halocarbonyl compounds, 8,991 

epoxides, 8,890 

dehalogenation 

deoxygenation 

Pauson-Khand reaction, 5, 1037 

catalyst 
Cobalt, tetracarbonylhydrido- 

hydroformylation, 4,915 
Cobalt, tricarbony lhy drido( tributy1phosphine)- 



511 Cumulative Subject Index Conjugate addition reactions 

catalyst 
hydroformylation, 4,915 

Cobalt, trihydridotris(tripheny1phosphine)- 
hydrogenation 

alkenes, 8,446 
Cobalt acetate 

Cobaltac ycloheptanes 
chalcone formation, 2,150 

p-hydride elimination 
1-heptene synthesis, 5, 1141 

Cobaltac y cloheptenes 
p-hydride elimination 

Cobaltac yclopentadienes 
pyridone synthesis 

reaction with carbon disulfide 

reaction with nitriles, 5,1152 
synthesis 

Cobalt chloride 

1,dheptadiene synthesis, 5, 1141 

via [2 + 2 + 21 cycloaddition, 5, 1155 

thiopyran-2-thione synthesis, 5, 1158 

via [2 + 2 + 21 cycloaddition, 5, 1142 

lithium aluminum hydride 
unsaturated hydrocarbon reduction, 8,485 

Cobalt complexes 
allylic oxidation, 7,95 
catalysts 

carbonyl compound hydrogenation, 8,154 
hydroboration, 8,709 

glycol cleavage, 7,706 
Cobalt complexes, carkne 

furans from, 5,1092 
Cobalt enolates 

aldol reaction, 2,314 
Cobalt halides 

lithium aluminum hydride 
unsaturated hydrocarbon reduction, 8,483 

Cobalt hydride 
elimination 

alkene synthesis, 4,805 
Cobaltocene 

pyridone synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1155 

Cobalt perchlorate 
alkane oxidation, 7, 12 

Cobalt phthalocyanines 
vinyl substitutions 

Cobalt triacetate 

Cocaine 

palladium complexes, 4,841 

allylic oxidation, 7,92 

Mannich base, 2,894 
oxygen analog 

synthesis, 2,623 
synthesis 
via nitrone cyclization, 4, 1120 

Cocycloaddition reactions 
alkynes, alkenes and carbon monoxide, 5, 1037 

Codamine, N-trifluoroacetyl- 
oxidative coupling, 3,670 

Codeinone, 14-bromo- 
catalytic hydrogenation, 8,899 

Codling moth constituent 
synthesis 
via tandem vicinal difunctionalization, 4,250 

Coenzyme A 
dithioesters 

synthesis, 6,455 
Colchicine 

synthesis, 3,807 
electrooxidation, 3,683 
via [4 + 33 cycloaddition, 5,604 
via isomerization, 5,714 

Colletodiol 
synthesis 
via Homer-Wadsworth-Emmons reaction, 1,769 
via macrolactonization, 6,375 

Collins reagent 
oxidation 

alcohols, 7,256 
ethers, 7,240 

Communic acids 
biomimetic conversion 

pimaranes, 7,634 
Compactin 

microbial oxidation, 7,77 
synthesis, 3,589; 7,247; 8,925,945 
via cyclofunctionalization of cycloalkene, 4,373 
via Diels-Alder reaction, 5,350 
via nitrile oxide cyclization, 4, 1 128 

Compactin, dihydro- 
synthesis, 3, 161 

polyalkene cyclization, 2,7 14 
Complex reducing agents 

desulfurizations, 8,840 
reduction 

alkyl halides, 8,802 
unsaturated carbonyl compounds, 8,551 

nucleophilic reactivity 
Computer programs 

arenes, 4,425 
Concerted reactions 

Conduramine F1 
heterocyclic synthesis, 6,756 

synthesis 

Conduritol A 
synthesis 

Confertifolin 

Confertin 

via Diels-Alder reaction, 5,418 

via retro Diels-Alder reactions, 5,564 

synthesis, 1, 570 

synthesis 
ene reaction, 2,551 
via conjugate addition, 4,229 
via Cope rearrangement, 5,982 
via ketocarbenoids, 4, 1055 
via Wharton reaction, 8,929 

Conhydrine 
synthesis, 1,555 

Conia reaction 
thermal intramolecular ene reactions, 5,20-23 

Coniine 
synthesis, 1,559; 6,769 

Conjugate addition-enolate trapping 
definition, 4,238 

Conjugate addition reactions 
chiral catalysts, 4,230 
organocuprates, 4, 169-195 

stereoselectivity, 4, 187 



Conjugate enolates Cumulative Subject Index 512 
Conjugate enolates 

definition, 4,238 
o-Conjugation 

cyclopropanes, 5,900 
Consecutive rearrangements, 5,875-896 
Contact ion pairs 

electron-transfer oxidation, 7,85 1,854 
intermolecular interactions 

electron-transfer oxidation, 7,852 
Copacamphene 

Copaene 

CopsClaisen rearrangement, 5,884-887 
Cope rearrangement, 5,785-822 

synthesis, 3,20,712 

synthesis, 3,20 

alkyl substitution, 5,789 
allylic systems, 6, 834 
amino alcohol synthesis, 7,493 
carbanion-accelerated, 5, 1005 
catalysis, 5,798-803 
chirality 

transfer, 5, 821 
chiral vinyl substituents 

double diastereoselection, 5, 817 
cis-1 ,2-divinylcyclopropanene, 5,97 1-996 
conformation, 5,794 
conjugating substituents, 5, 789 
double bond configuration, 5, 821 
equilibria, 5,789-796 
eryfhro-threo ratios, 5,821 
heterodivinylcyclopropane, 5,939 
metal catalysis, 5, 799 
palladium(II) catalysis, 4,576 
photochemical initiation, 5, 802 
product aromatization, 5,790 
ring strain, 5,791-794 
stereospecificity, 5, 8 19-822 
thioallyl dianions 

transition state conformation, 5, 819,857 

activated powder, catalyst 

polymer complexes 

Ullmann reaction, 3,499 

synthesis, 8,696 
transmetallation, 8,693 
use in synthesis, 4,901-903 

coupling reactions 

substitution at CIC, 3,522 
synthesis, 3,522 

reactions with aldimines 

reaction with aldehydes, 2,72 

Copper 

alkene dimerization, 3,482 

oxidative coupling catalyst, 3,559 

Copper, alkenyl- 

Copper(I), alkenyl- 

with alkenyliodinium tosylates, 3,522 

Copper, alkyl- 

Lewis acid pretreatment, 1,350 
Copper(I), alkyl- 

Copper(I), alkylalkynyl- 

Copper(I), alkyl(heteroalky1)- 

Copper, alkylthioallyl- 

tandem vicinal difunctionalization, 4,254 

tandem vicinal difunctionalization, 4,256 

tandem vicinal difunctionalization, 4,256 

allylation, 3,99 

magnesium bromide reagent 

chalcone formation, 2, 150 

tetrakis(tripheny1phosphine)di- 
reduction 

Copper, crotyl- 

Copper(I), dialkyl- 

Copper(I), dicyclohexylamido- 

nontransferable ligand, 4, 177 
Copper(I), (diethoxyphosphory1)methyl- 

Copper(I), diphenylphosphido- 

Copper, germyl- 

Copper(I), hexynyl- 

Copper, iodofluoroacetates 

Copper, (isopropy1thio)allyl- 

Copper, lithiodimethyl- 

Copper, allyl- 

reactions with a$-dialkoxy aldehydes, 1,109 
Copper, 2,2’-bipyridyl- 

Copper, p-bis(cyanotrihy&oborato)- 

acyl halides, 8,264 

reaction with benzaldehyde, 1, 113 

tandem vicinal difunctionalization, 4,254-256 

conjugate additions 

alkylation, 3,201 

conjugate additions 
nontransferable ligand, 4, 177 

reaction with alkynes, 4,901 

tandem vicinal difunctionalization, 4,256 

synthesis, 3,421 

reactions with acetone, 1,508 

copper enolates 
mechanism of reaction, 2, 120 

Copper, methyl- 
aluminum enolates 

catalysis, 2, 114 
structure, 3,210 
synthesis, 3,208 

Copper(I), pentynyl- 
tandem vicinal difunctionalization, 4,256 

Copper, phenyl- 
stability, 3,210 
structure, 3,210 
synthesis, 3,208 

Copper, y-silylated vinyl- 
acylation of, 1,428 

Copper, tetrahydroboratobis( hipheny1phosphine)- 
reduction 

hydrazones, 8,347 
unsaturated aldehydes, 8,540 

acyl halide reduction, 8,264 
sodium borohydride modifier 

coupling, 3,418 

carbocupration, 4,898 

acylation of, 1,436 

reaction with alkynyl halides, 3,219 
reaction with selenol esters, 6,469 
reaction with vinyl halides, 3,217 

Copper acetate 
oxidative decarboxylation, 7,722 
reoxidant 

Copper(I), tetrakis[iodo(tri-n-butylphosphine)- 

Copper, trimethylsilylmethyl- 

Copper, cr-trimethylsilylmethyl- 

Copper, vinyl- 



513 Cumulative Subject Index Cortexolone 

Wacker process, 7,451 
Copper(1) acetylides 

Cadiot-Chodkiewicz coupling, 3,219 
hydrolysis, 3,210 
reaction with propargylic electrophiles, 3,223 
synthesis, 3, 208, 209 

conjugate additions 
Copper aldimines 

a,p-enones, 4, 162 
Copper(1) alkynides 

reaction with aryl halides, 3,522 
Copper borates 

reaction with allylic halides, 3,22 1 
Copper bromide 

halogenation 
carbonyl compounds, 7,120 

ketone dehydrogenation, 7, 144 
Copper(I) bromide 

purification, 3,209 
Copper chloride 

halogenation 

Kharasch-Sosnovsky reaction, 7,95 
oxidation 

reaction with organoboranes, 7,604 
reoxidant 

carbonyl compounds, 7,120 

primary alcohols, 7, 308 

Wacker process, 7,45 1 
Copper(II) chloride 

catalyst 
Knoevenagel reaction, 2,345 

c yclohexadieny liron complexes 
decomplexation, 4,674 

catalyst 
Copper chromite 

carboxylic acid hydrogenation, 8,236 
ester hydrogenation, 8,242 
hydrogenation, 8,963 

Copper compounds 

Copper(1) compounds 

zero-valent 
organocopper compounds from, 3,209 

catalysts 
Grignard couplings, 3,419 
halogen atom transfer addition reactions, 4,754 

lithium enolate polyalkylation, 3,6 

copper alkynide synthesis, 4, 176 
purification, 3,209 

Copperdilithium, cyanobis(dimethylphenylsily1)- 
tandem vicinal difunctionalization, 4,257 

Copper enolates 
synthesis, 2, 119 

Copper(1) enolates 
enantioselective aldol reaction 

acyliin complexes, 2,316 
Copper hydride 

elimination 

reduction 

Copper(1) cyanide 

radical cyclizations, 4, 807 

alkyl halides, 8,801 
unsaturated carbonyl compounds, 8,548,550 

Copper iodide 
magnesium hydride 

unsaturated hydrocarbon reduction, 8,483 

Copper(1) iodide 
in alkylation 

purification, 3,209 
vinyl Grignard reagent alkylation 

catalyst, 3,243 
Coppennagnesium dihalides, alkyl- 

Copper(1) methyltrialkylboronates 

a-thioalkyllithium, 3,88 

tandem vicinal difunctionalization, 4,255 

conjugate additions 
acrylonitrile, 4, 148 

Copper nitrate 
benzylic halide oxidation, 7,666 
nitration with 

reoxidant 

solid support 

clay-supported, 6, 1 1  1 

Wacker process, 7,45 1 

clay, 7,846 

amine complexes 
Copper salts 

Copper sulfate 
oxidation 

reduction, aromatic nitro compounds, 8,373 

diols, 7, 313 
Copper(1) triflate 

catalyst 
alkene dimerization, 3,482 
Friedel-Crafts reaction, 2,737 
Ullmann reaction, 3,499 

Copyrine, tetrahydro- 
synthesis 

Corannulene 
synthesis 

via Ritter reaction, 6,279 

intramolecular acyloin coupling reaction, 3,625 

addition of methylene group to carbonyl compounds 
Corey-Chaykovsky reaction 

dimethyloxosulfonium methylide, 1, 820 
Corey-Winter reaction 

Coriamyrtin 

Coriolin 

2-thioxo-1,3-dioxolanes, 6,686 

synthesis, 7, 162,243 

synthesis, 3,603,785; 7,240; 8, 123 
organocopper compounds, 3,221 
via [4 + 41 cycloaddition, 5,639 
via organocuprate conjugate addition, 4, 194 
via Pauson-Khand reaction, 5, 1060 
via photocycloaddition, 5, 146,665,666 
via photoisomerization, 5,232,233 
via tandem radical cyclization, 1,270 
via Wacker oxidation, 7,455 

Comforth model 
aldehyde reactions 

with allylboronates, 2,26 
carbonyl compounds 

reduction, 8,3 
Coronafacic acid 

synthesis 
via Cope rearrangement, 5,791 
via ene reaction with methyl propiolate, 5,8 
via a-silyl carbanions, 1,783 

Cortexolone 
microbial hydroxylation, 7,74 



Corticosteroids Cumulative Subject Index 514 

Corticosteroids 
oxidative cleavage 

synthesis, 3, 126 
sodium bismuthate, 7,704 

via acylation of organolithiums, 1,412 
Cortisol 

microbial dehydrogenation, 7,67 
Cortisol, fluoro- 

hormonal activity, 6,216 
Cortisone 

microbial dehydrogenation, 7.67 
(*)-Cortisone 

synthesis 
use of copper homoenolate, 2,452 

Cortisone, 6a-methylhydro- 
microbial dehydrogenation, 7,68 

Corydalic acid 
methyl ester 

synthesis, Mannich reaction, 2,929 
Corydalis01 

synthesis, 1,564 
Corydine 

synthesis, 3,807 
Corynanthe alkaloids 

synthesis 
Mannich reaction, 2, 1031 

Corynantheoid indole alkaloids 
synthesis 

via Diels-Alder reactions, 5,467 
Corynebacterium equi 

epoxidation, 7,429 
Corynebatesium equi 

reduction 
unsaturated carbonyl compounds, 8,561 

Corynespora cussicola 
epoxidation, 7,429 

costal 
synthesis 

Costunolide 
via Wharton reaction, 8,928 

synthesis, 8,945 
via chromium(II) ion mediation, 1, 188 
via cyclization, 1,553 
Wittig rearrangement, 3, 1010 

Costunolide, dihydro- 
synthesis 

lactone 

via Cope-Claisen rearrangement, 5,886 
Costus, dehydro- 

synthesis, Mannich reaction, 2.91 1 
Coulson-Moffit model 

cyclopropane 
bonding, 5,900 

Coumaran-2,3-diones 
synthesis 

Friedel-Crafts reaction, 2,757 
Coumarin-3-carboxylic acid 

esters 

synthesis 
Knoevenagel reaction, 2,354 

Knoevenagel reaction, 2,357 
Coumarin-3-carboxylic acid, 3,4-dihydro-3-substitul 

esters 

Coumarins 
Knoevenagel reaction, 2,355 

synthesis 
Knoevenagel reaction, 2,362 
Perkin reaction, 2,395,401 
via arylcerium reagents, 1,242 
Vilsmeier-Haack reaction, 2,790 

Knoevenagel reaction, 2,359 

via aromatic Claisen rearrangement, 5,834 

Co~marins, 3-a~yl- 
synthesis 

Coumarins, dihydro- 
synthesis, 7,336 

Coumarins, 4-hydroxy- 
synthesis 

sulfur-assisted carbonylation, 3, 1034 
Coumarins, 7-methoxy-3-pyridyl- 

Knoevenagel reaction, 2,362 
synthesis 

Coumestones 
synthesis 

via isoflavones, 7,83 1 
Counter electrodes 

electrosynthesis, 8, 130 
Coupling reactions 

acyloins, 3,613-631 
alkenes, 3,482 
sp carbon centers, 3,551-559 
sj? and sp carbon centers, 3,521-549 
sj? carbon centers, 3,481-515 
sp3 and sj? carbon centers, 3,435-476 
sd carbon centers, 3,413432 
sp3 organometallics and alkenyl halides, 3,436 

Crabtree’s catalyst 
hydrogenation 

alkenes, 8,452 
Cracking 

Cram-anti-Cram ratio 

Cram-Felkin stereochemical control 

Cram’s rule 

alkanes, 7,7 

aldol reactions, 2,248 

Diels-Alder reactions, 2,677 

carbonyl compounds 
reduction, 8 ,3  

chiral aldehyde reactions 
with pinacol crotylboronates, 2.25 

Crassin acetate 
basic nucleus 

synthesis, 2, 194 
Crenulidine, acetoxy- 

synthesis 

c ycloalkylation 

disproportionation 

via Claisen rearrangement, 5,833 
Cresols 

Friedel-Crafts reaction, 3,304 

Friedel-Crafts reaction, 3,328 
0-Cresols 

Mannich reaction 
with preformed iminium salts, 2,960 

p-Cresols 
arylation, 4,469,470 

ted- Mannich reaction 
with methylamine and formaldehyde, 2,969 

oxidative coupling, 3,665 
P-CresOlS, 2,6-di-t-b~tyl- 



515 Cumulative Subject Index Crown ethers 

enolates 
synthesis, 2, 105 

alcohol synthesis, 6, 14 

synthesis, 6,741 

Criegee rearrangement 

Crinine 

Mannich reactions, 2, 1042 
Crispatic acid 

Croomine 
synthesis, 8,647 

synthesis 

Crotepoxide 
synthesis 

via iodocyclization of allylic substrate, 4,404 

via retro Diels-Alder reactions, 5,563 
Crotonaldehyde 

ene reactions 

hydrogenation, 8, 140 
Lewis acid complexes 

reduction 

synthesis 

Lewis acid catalysis, 5,6 

NMR, 1,294 

aluminum isopropoxide in isopropyl alcohol, 8,88 

via retro Diels-Alder reaction, 5,553 
Crotonamides, Nfl-dialkyl- 

addition reactions 
with organomagnesium compounds, 4,84 

Crotonates 
alcohol protection 

cleavage, 6,658 
conjugate additions 

amines, 4,23 1 
synthesis, 3,263 

Crotonates, ethyl a-methyl-p-bromo- 
catalytic hydrogenation, 8,899 

Crotonates, methoxy- 
alcohol protection 

cleavage, 6,658 

reaction with lithium 
bis(phenyldimethylsily1)cuprate. 2,200 

reaction with 1-pyrroline 1-oxide, 5,256 

Crotonic acid 
methyl ester 

Crotonic acid, 3-amino-2,4-dicyano- 
reaction with benzil, 3,824 

Crotonic acid, y-aminoa-fluoro- 
hydrogenolysis, 8,896 

Crotonic acid, 4-bromo- 
esters 

Reformatsky reaction, regioselectivity, 2,286,287 
Crotonic acid, 2-methyl- 

ethyl ester 
alkylation of enolates, 2, 187 

Crotonic acid, 3-methyl- 
ethyl ester 

methyl ester 
alkylation of enolates, 2, 187 

enolates, aldol reaction, 2, 188 
Crotonic acid, p-phenylseleno- 

synthesis 

Crotonyl azides 

Crotonyl chloride 

via alkoxyselenation, 4,340 

Curtius rearrangement, 6,799 

Nazarov cyclization, 5,778 
Crotyl acetal 

reduction, 8,213 
Cmtyl addition 

aldehydes 

Crotyl bromide 
2,5-dimethylborolane, 2,258 

reaction with benzaldehyde 
chromium dichloride mediated, 1, 179 

Crotyl cyanide 
Michael additions 

chiral imines, 4,22 1 
Crotyl halides 

addition to a-alkoxy c h d  aldehydes 
chromium mediated, 1,185 

Crotyl organometallic compounds 
configurational stability, 2,5 
mechanistic classification 

simple diastereoselectivity, 2,3 
reactions with aldimines 

regioselectivity, 2,989 
reactions with gem-amino ethers 

dependence of product type on metal, 2,1005 
reactions with imines, 2,988 

regioselectivity, 2,988 
reversibility, 2,980 
syn-unti selectivity, 2,990 

dependence of product type on metal, 2,1001 

diastereoselectivity, 2.8 

chair-like transition states, 2,4 
reactions with achiral aldehydes, 2,9-19 
reactions with achiral imines, 2,9-19 
reactions with achiral ketones, 2,9-19 
reactions with aldehydes, 2,4 
reactions with aldehydes, diastereofacial 

reactions with (2-X electrophiles, 2,6 

reactions with carbonyl compounds, 2,4 

reactions with achiral aldehydes, 2,19-24 
reactions with achiral ketones, 2, 19-24 
reactions with aldehydes, 2,5 
reactions with aldehydes, diastereofacial 

reactions with G-X electrophiles, 2,6 

reactions with iminium salts 

reactions with ketones 

type 1 

selectivity, 2,29 

type II 

typem 

selectivity, 2,29 

18-Crown-6 
alcohol inversion 

suppression of elimination reactions, 6,2 1 
18-Crown-6, dicyclohexyl- 

synthesis, 6,440 
S-t-butyl thiocarboxylic esters 

Crown ethers 
1 ,Zadditions to carbonyl compounds 

chromium(V1) oxide 

dissolving metals 

in sulfide metallation, 3,86 
phenolic 

lower order cuprates, 1, 115 

alcohol oxidation, 7,278 

reductions, 8,524 

synthesis, 7,333 



Crustecd ysone Cumulative Subject Index 516 

reactions with organometallic compounds 

reduction 

synthesis, 3,591 

synthesis, 8,534 

reduction 

Lewis acids, 1,335 

aluminum hydrides, 8,541 

Crustecdysone, 2-deoxy- 

Cryptands 

aluminum hydrides, 8,541 
[2.2.2]-Cryptand~ 

thioallyl anion reactions 
regioselectivity, 2,71 

Cryptausoliie 
synthesis 

Cryptopleurine 
via arynes, 4,504 

synthesis, 3,507 
use of thallium trifluoroacetate, 3,670 
via selective ortho lithiation, 1,466 

Cryptopleurospermine 
synthesis, 1,564 

Cryptowoline 
synthesis 

via arynes, 4,504 
crystal growth 

carbanions, 1,40 

lithiation, 1,480 

isomerizations 

reactions with transition metal complexes, 7 ,4  
synthesis, 3,848,854 

via photochemical cycloaddition, 5,  123 

Cubane amides 

Cubanes 

metal catalyzed, 5, 1188 

Cubebin 

Cularine alkaloids 
synthesis, 1,566 

synthesis 
via arynes, 4,505 

Cumene 
solvent 

synthesis 

Cumulatrienes 
synthesis 

Cumulenes 

reductive decarboxylation, 7,720 

Friedel-Crafts reaction, 3,294 

via allenic phosphonates, 6,845 

addition reactions, 7,506 
coupling reactions 

cyclic 

hydrogenation, 8,434 
synthesis 

carbene complexes, 5,1107 

synthesis via dihalocyclopropanes, 4,1010 

3,2-sigmatropic rearrangement, 3,963 
via dihalocyclopropanes, 4,1010 
via retro Diels-Alder reaction, 5,589 

Cumyl hydroperoxide 

Cunninghornella blak-esleeana 

Cuparene 

asymmetric epoxidation, 7,394 

hydrocarbon hydroxylation, 7,58 

synthesis, 3,588 

epoxide ring opening, 3,744 

diastereoselectivity, 1, 150 

C-H insertion reactions, 3,1060 

synthesis, unsuccessful 

Cuparenone 
synthesis, 3,785,786 

a-Cuparenone 
synthesis 

via conjugate addition, 4,215 
via [3 + 21 cycloaddition reactions, 5,284 
via [4 + 31 cycloaddition reactions, 5,603 

p-Cuparenone 
synthesis 

via addition with organozinc compounds, 4.95 
via conjugate addition of aryl cyanohydrin, 1,552 

Cuprates (see also under Lithium and Dilithium 
compounds) 
carbanions 

crystal structure, 1,40 
Claisen rearrangement, 5,844 
enolates 

synthesis, 2, 119 
higher order, 3,213 

properties, 4,170 
synthesis, 3,209 

solid supports, 3,211 
immobilization 

reaction with tosylates, 3,248 
synthesis 

via transmetallation, 4, 175 
Cuprates, alkylphenylthio- 

lithium salt 
reaction with a$-unsaturated carbonyl 

compounds, 2,12 1 
Cuprates, benzyl- 

Cuprates, bis(phenyldimethylsily1)- 
synthesis, 3,209 

lithium salt 
conjugate addition to a,P-unsahuated esters, 2, 186 

Cuprates, (a-carbalkoxyviny1)- 

Cuprates, cyano(Zthieny1)- 
reaction with activated halides, 3,217 

alkylation, 3,251 
stability, 3,213 

Cuprates, dialkenyl- 
transmetallation to alkenylzinc reagents, 4,903 

Cuprates, dialkyl- 
lithium salt 

reactions with dienyliron complexes, 4,670 

carbonylation with a,$-unsaturated ketones 

dilithium salt 

conjugate addition to enones, 2, 185 

Cuprates, dialkylcyano- 

1,4-diketone synthesis, 3, 1024 

reaction with a,e-unsaturated ketones, 2, 120 
Cuprates, di-r-butylphosphido- 

stability, 3,211 
Cuprates, dicyclohexylamido- 

stability, 3,211 
Cuprates, dicyclohexylphosphido- 

stability, 3,211 
Cuprates, dimethyl- 

lithium salt 

Cuprates, diphenylphosphido- 
spirocyclic aldol formation, 2, 166 
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stability, 3,211 
Cuprates, divinyl- 

alkylation, 3,259 
Cuprates, hydrido- 

reduction 
unsaturated carbonyl compounds, 8,549 

Cuprates, phenylthio- 
reaction with acyl halides, 3,226 

Cuprates, phosphino- 
conjugate additions 

enones, 4,177 
Cuprates, a-selenoakyl- 

Cuprates, silyl- 
allylation, 3,91 

conjugate additions, 4, 231 
reaction with alkynes, 4,901 

acylation of, 1,428 
synthesis, 3, 209 

Curcumene 
synthesis 

Cuprates, vinyl- 

nickel catalysts, 3,229 
via conjugate addition, 4, 2 1 1 

a-Curcumene 
synthesis 

ar-Curcumene 
synthesis, 6,455 

p-Curcumin 
synthesis, 3, 127 

Current density 
electrosynthesis, 8, 130 

Current efficiency 
electrosynthesis, 8, 130 

Current yield 
electrosynthesis, 8, 130 

Curtin-Hammett principle 
radical cyclizations, 4, 815 

Curtius rearrangement, 6, 806 
acyl azides, 3,908; 6,797; 7,477 
stereoselectivity, 6,798 

Cwularin 
synthesis 

via reductive silylation of anisole, 8, 518 

via Wacker oxidation, 7,455 
Curvulin 

synthesis 
palladium-catalyzed carbonylation, 3, 1033 

Cyanallyl 

Cyanamides 
discovery, 6,242 

amidine synthesis, 6,546 
trimerization, 5, 1154 

Cyanates 
alkyl 

synthesis, 6,244 

synthesis, 6,244 
aromatic 

synthesis, 6, 243 

amide acetals, 6,573 
electrochemical 

hydrocarbons, 3,1046 

addition reactions 

Cyanation 

aromatic compounds, 7,801 

Cyanides 

carbonyl compounds, 1,460 
aromatic nucleophilic substitution, 4,433 
Michael donors, 4,259 
polymer-supported catalyst 

benzoin condensation, 1,543 
Cyanides, a-alkoxyacyl 

c h i d  
reaction with silyl enol ethers, 2,646 

Cyanides, p-alkoxyacyl 
chiral 

reaction with silyl enol ethers, 2,646 
Cyanides, arylsulfonyl 

Cyanides, t-butyldimethylsilyl 

Cyanides, trimethylsilyl- 

Diels-Alder reactions, 5,416 

reaction with cyclic vinyloxiranes, 5,936 

acyl cyanide synthesis, 6,317 
reaction with conjugated ketones 

regiochemistry of addition, 2,599 
Cyano-t-butyloxycarbonyl group 

protecting group 
amines, 6,638 

Cyanocarbonylation 
aryl iodides, 6,3 18 

Cyanodienes 
synthesis 

p-Cyano esters 
use of ylidic rearrangements, 3,963 

metal enolates 
alkylation, 3,54 

Cyanogen 

Cyanogen azide 
reactions with amines, 6,546 

decomposition 

reactions with alkenes, 7,480 
Cyanogen chloride 

adducts 
amides, 6,492 

reactions with alkanes, 7,7 
Cyanohydrin anions 

addition reactions 

Cyanohydrin esters 

Cyanohydrin ethers 

formation of cyanonitrene, 7,10 

alkenes, palladium(II) catalysis, 4,572 

reactions with carbonyl compounds, 1,551 

anion 

reactions with carbonyl compounds, 1,551 

addition reaction 

carbonyl group protection, 6,681 
chiral 

benzoin condensation, 1,546 
intramolecular alkylation, 3,48 
Michael addition, 4, 12 
optically active 

synthesis, 1,347 
protected, 1,544 

a-alkoxy carbanions from, 3,197 
0-protected 
benzoin condensation, 1,547 

Ritter reaction, 6,265 
0-silyl-protected 

rearrangement, 2,69 

Cyanohydrins 

with a$-enones, 4, 113 
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benzoin condensation, 1,548 

intramolecular reactions, 3,s 1 
unsaturated anions 

Cyanohydrins, 0-allyl- 
Wittig rearrangement, 3,998 

Cyanohydrins, ketone 
f3, y-unsaturated 

synthesis, 3,998 

alkylation, 3, 197 
pbenzoquinone protection, 6,682 
carbonyl group protection, 6,682 

Cy anophosphates 
acyl anion equivalents, 1,544,560 

Cy anoselenation 
ketene 0,O-acetals, 6,565 

C yanoselenenation 
alkenes, 7,522 

Cy anoselenenylation 
alkenes, 4,341 

Cyanosulfeny lation 
alkenes, 4,337 
synthesis of a-methylthionitriles, 6,239 

adducts 

amide synthesis, 6,383 

acid anhydride synthesis, 6,3 13 

synthesis 
aldol reaction cascade, 2,619 
allylic halides, 3,429 

Wurtz reaction, 3,422 

electrosynthesis,,l), 131 

oxidation potentials, 7,852 

synthesis 

Cyanohydrins, 0-trimethylsilyl- 

Cyanuric acid chloride 

amides, 6,492 

Cyanuric acid esters 

Cyclic compounds 

Cyclic voltammetry 

Cyclic voltammograms 

Cyclitols, amino- 

via cyclofunctionalization, 4,375,400 
Cyclization-carbony lation 

carboxylate ions 
palladium(II) catalysis, 4,558 

C yclization-demercuration 
mercury(II)-induced, 8,857 

C yclization-induced rearrangement 
palladium(II) catalysis, 4,563 

Cyclization reactions 
Beckmann rearrangement, 6,771 
carbonyl derivatives 

donor radical cations, 7,876 
electrophilic heteroatom, 4,363414 
S-endo 

5-endo-trigonal 

6-endo-trigonal 

5-ex0 

5-exo-trigonal 

6-exo-trigonal 

electrophilic or radical attack, 6,755 

alkenyl systems, 4,377 

intramolecular addition, 4,40 

intramolecular addition, 4,40 

alkenyl systems, 4,377 

intramolecular addition, 4,38 

i n ~ o l e c u l a r  addition, 4 3 9  
nitrogen heterocycles, 397413 
polyenes, 3,341-375 

initiation, 3,342 
mechanism, 3,374 
propagation, 3,343 
termination, 3,345 

unimolecular reaction, 7,858 
radical cations 

Sml reactions, 4,476480 
sulfur compounds, 4,413 
tandem semipinacol rearrangements, 3,792 
transannular electrophilic, 3,379-407 

y-hydroxy acids 

lactone synthesis, 6,342 
f3-lactone synthesis, 6,346 
macrolactonization, 6,369 

alkynes 

carbene transition metal complexes, 5,1065-1 113 
1,3-dipolar 

C ycloac ylation 

y-lactone synthesis, 6,350 

Cycloaddition reactions 

alkenes, 5,676 

intermolecular, 4,1069-1 104 
intramOleC~lar, 4,1111-1 166 

donor radical cations, 7,879 
hole catalyzed 

diene oxidation, 7,861 
phenol ethers, 3,696 
photochemical, 5,123-148 

mechanisms, 5,124 
radical cations 

bimolecular reaction, 7,859 
small ring compounds 

metalcatalyzed, 5,1185-1204 
thermal, 5,239-270 
transition metal catalysts, 5,271-312 
Wolff rearrangement, 3,905 

[2 + 1 + 11 Cycloaddition reactions 
cyclobutanones, 5,1087 

[2 + 21 Cycloaddition reactions 
alkenes 

thermal, 5,63-79 
carbene transition metal complexes, 5, 1067 
diastereofacial selectivity, 5,79 

thermal 
intramole~ular, 5,67-72 

stereochemistry, 5,79 

cyclopentenone synthesis 
Pauson-Khand reaction, 5,1037 

[2 + 2 + 1 + 11 Cycloaddition reactions 
two-alkyne annulations, 5, 1102 

[2 + 2 + 21 Cycloaddition reactions, 5, 1129-1 158 
[3 + 21 Cycloaddition reactions 

carbene complexes, 5, 1070 
intramolecular, 5,304 
methylenecyclopropanes, 5,1188 
radical anions, 7,862 
synthons, 5,271 

[4 + 21 Cycloaddition reactions 
carbene complexes, 5, 1070 
radical anions, 7,862 

[2 + 2 + 11 Cycloaddition reactions 

[4 + 31 Cycloaddition reactions, 5,593-613 
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intramolecular, 5,609 
nonconcerted, 4,1075 

[4 + 41 Cycloaddition reactions, 5,635-641 
[6 + 41 Cycloaddition reactions, 5,617-635 
C ycloalkadienes 

molybdenum complexes 
reactions with N-substituted sulfoximine 

carbanions, 1,535 
monoepoxides 

synthesis 

reaction with lithium homocuprates, 3,226 
Cycloalkanecarboxylic acid, 1 ,2-dialkyl- 

intramolecular alkylation, 3,49 
1 ,2-Cycloalkanediols, 1,24ivinyl- 

oxy-Cope rearrangement, 5,796 
1 -Cycloalkanepropionate, 2-alkoxycarbony l- 

synthesis 

Cycloalkanes 
bridged 

condensed 

synthesis 

via ester enolate addition, 4, 107 

synthesis via 1,3-dipolar cycloadditions, 4, 1077 

synthesis via 1,3-dipolar cycloadditions, 4, 1077 

Wurtz reaction, 3,422 
Cycloalkanes, alkylidene- 

Cycloalkanes, 1-azido-1 -thiomethyl- 

Cycloalkanes, truns,truns- 1 ,2-bis(alkylidene)- 

synthesis, 1, 669 

rearrangement, 6,542 

synthesis 

bridged 
Cope rearrangements, 5,812-819 

Cycloalkanes, 1,2-divinyl- 
Cope rearrangement, 5,791,803-812 

Cycloalkanes, methylene- 
epoxidation, 7,361,364 
ring expansion, 7,831 

Cycloalkanol, 2-methoxy- 
oxidative cleavage, 7,705 

Cycloalkanones 
boron trifluoride complex 
NMR, 1,293 

pinacol coupling reactions 
cerium-induced, 3,570 

ring contraction, 7,832 
spiroannelation, 3,88 
synthesis, 7, 601 

via diyne bicyclization, 5, 1171 
Cycloalkanes, divinyl- 

via Michael addition, 4, 14 
Cycloalkanones, alkylidene- 

Grignard additions 
copper catalyzed, 4,9 1 

peroxy acid oxidation, 7,684 
Cycloalkanones, 2-alkyl-2-phenyl- 

synthesis, 3, 36 
Cycloalkanones, dibromomonochloro- 

rearrangement, 3,851 
Cycloalkanones, 2,3-dihydroxy- 

synthesis 

Cycloalkanones, 2-formyl- 
Michael addition, 4,5 

Cycloalkanones, 2-nitro- 

via 2-cycloalkenones, 1,534 

2-substituted 
synthesis, 2,331 

Cycloalkanones, polyhalo- 
larger ring 

rearrangements, 3,849 
C ycloalkenecarbaldeh yde 

aldimines 

rearrangements, 3,850 

reactions with Grignard compounds, 1,382 

lithium aluminum hydride, 8,872 

Cycloalkene oxides 
reduction 

Cycloalkenes 
allylic oxidation 

chirality transfer 

hydroalumination, 8,739 
ring contraction, 7,83 1 
synthesis 

selenium dioxide, 7,91 

sulfoxide-sulfenate rearrangements, 6,900 

intramolecular McMurry reaction, 3,588 
via cycloadditions, 5,64 

Friedel-Crafts reaction, 3,304 
toluene alkylation with 

transannular reactions, 3,379 
Cycloalkenes, l-alkyl- 

synthesis, 3,247 
Cycloalkenes, 1 -chloro-2-hydroperfluoro- 

reduction, 8,897 
Cycloalkenes, 1 ,2-dialkyl- 

asymmetric epoxidation 

Cycloalkenes, dideuterio- 

Cycloalkenes, 2,3-divinyl- 

kinetic resolution, 7,416 

synthesis, 8,726 

synthesis 
via Cope rearrangement, 5,797 

Cycloalkenes, epoxy- 
nucleophilic reactions 

Lewis acids, 1, 343 
3-Cycloalkenes, I-trimethylsiloxy- I-vinyl- 

thermal rearrangements, 5,1001 
3-Cycloalkenols, l-vinyl- 

oxy-Cope rearrangements, 5,1001 
Cycloalkenones 

synthesis, 1,669 
2-Cycloalkenones 

dimerization 

Grignard additions 

tandem vicinal difunctionalization, 4,242,245 

addition reaction with enolates, 4, 108 
addition reaction with Grignard reagents, 4,86 
tandem vicinal difunctionalization, 4,245 

2-Cycloalkenones, bromo- 
hydrogenolysis, 8,900 

Cycloalkenones, 3-nitro- 
synthesis, 6, 109 

2-Cycloalkenones, p-silyl- 
synthesis, 7, 107 

2-Cycloalkenones, 2-sulfinyl- 
conjugate additions, 4,213 

C ycloalk y lation 

base initiated, 4,239 

copper catalyzed, 4,91 

2-Cycloalkenones, 2-arylsulfinyl- 
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arenes 

carboxylic acid derivatives 

Friedel-Crafts reaction, 3,323 
lactone synthesis, 6,342 
p-lactone synthesis, 6,345 
y-lactone synthesis, 6,357 
macrolactonization, 6,375 
saturated ketones, 3, 18 

Cycloalkylcarboxylic acids 
synthesis, 3,845 

Cycloalkylidene epoxides, a-methylene- 
macrocyclic 

Friedel-Crafts reaction, 3,309 

enolates, 3,48 

reaction with organocopper compounds, 3,226 
3a-5-Cyclo-Sa-androstan-6-0ne 

Mannich reaction 
with iminium salts, 2,901 

C ycloaraneosene 
synthesis 
via intramolecular ene reactions, 5,24 

C ycloaraneosine 
synthesis 
via allyl chromium reagents, 1, 187 
via chromium-initiated cyclization, 1, 188 

C ycloartenol 

C ycloazasulfenylation 

Cyclobutabenzannulation 

Cyclobutadienes 

biosynthesis, 3, 1048 

alkenes, 4,332 

biphenylene synthesis, 5, 1151 

isolation 
transition metal complexes, 6,692 

synthesis, 6, 191 

via retro Diels-Alder reaction, 5,568 

push-pull 

synthesis 

Cyclobutanediols 

Cyclobutane-1 ,2-diones 

Cyclobutanediones, tetramethyl- 

pinacol rearrangement, 3,727 

ring contraction, 3,832 

irradiation 

Cyclobutanes 
[4 + 31 cycloaddition reaction, 5,597 

alkenes from, 5 6 4  
charge-accelerated rearrangements, 5, 1016 
oxidative rearrangement, 7,824,833 
ring formation 

thermal, 5,63-79 
strain energy, 5,900 
synthesis 

intramolecular acyloin coupling reaction, 3,620 
via photochemical cycloaddition, 5, 123 
Wurtz reaction, 3,422 

Cyclobutanes, alkylidene- 
isomerization 

Cyclobutanes, aryl- 
rearrangement 

1-alkylcyclobutenes, 5,677 

oxyanion-accelerated, 5, 1018 
Cyclobutanes, 1 -cyano- 1 -(methylthio)- 

Cyclobutanes, cyclopropyl- 
synthesis, 1, 561 

synthesis, 5,927 

synthesis 
Cyclobutanes, 1,24icyano- 

Cyclobutanes, 1.1 -&cyano-Zmethoxy- 
cleavage, 5 7 3  

Cyclobutanes, 1 ,2-dimethylene- 
synthesis, 3,873 

Cyclobutanes, divinyl- 
rearrangements, 5,1024-1030 

thermolysis 

Cope rearrangement, 5,791,805,821 

3,3-sigmatropic rearrangement, 5, 1024 
synthesis 

via [2 + 21 cycloaddition, 5, 1025 
Cyclobutanes, 1 -1ithio- 1 -selenophenyl- 

via acrylonitrile dimerization, 5.63 

anion-accelerated, 5, 1027-1030 

[4 + 41 cycloaddition, 5,639 
Cyclobutanes, 1 ,2-divinyl- 

palladium catalysts, 5,799 

synthesis 
via cyclobutanones, 5,677 

Cyclobutanes, methylene- 
oxidation 

Wacker process, 7,453 
Cyclobutanes, octylidene- 

synthesis, 1,653 
Cyclobutanes, 1,2,3,4-tetravinyl- 

Cope rearrangement, 5,810 
Cyclobutanes, vinyl- 

rearrangements 
azaanion-accelerated, 5, 1023 
oxyanion-accelerated, stereochemistry, 5, 1018 
thermal, 5,1016-1024 

oxyanion-accelerated, 5,1017-1023 

via photoisomerization, 5, 199 

cycloadditions, 4, 1074 

ring expansion 

synthesis 

Cyclobutane-3-thione, 2,2,4,4-tetramethyl- 1 -oxo- 
S-meth ylide 

C yclobutanols 
oxidation 

solid support, 7,84 1 
oxidative cleavage, 7,825 
ring expansion, 7,843 
ring strain 

relief, 1,887 
synthesis, 7,41 

photochemically mediated, 3,1048 
Cyclobutanols, 1 -( 1’-alkeny1)- 

synthesis, 1,709 

rearrangement 
CyClObUtanOlS, 2-(2-furyl)- 

oxyanion-accelerated, 5,1018 
Cyclobutanols, phenyl- 

Cyclobutanols, 1 -vinyl- 

reatrangement 
oxyanion-accelerated, 5, 1018 

rearrangement 
oxyanion-accelerated, 5, 1022 

Wacker process, 7,453 

1 -CyClOb~tanOlS, 1 -Vinyl- 
oxidation 

Cyclobutanols, 2-vinyl- 
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rearrangement 

C yclobutanones 
annulation 

chemoselective epoxidation, 7,385 
dimethyl acetals 

enolates 

epoxides 

oxidation 

oxyanion-accelerated, 5, 1016-1022 

in preparation of spirocyclic ketones, 5,921 

selective reduction, 8,217 

aldol reactions, 2,186 

rearrangements, 1,862 

Baeyer-Villiger reaction, 7,674 
ring expansion, 7,675 

side reaction to monoalkylation, 3,4 
poly alkylation 

reactions with diazomethane, 1,848 
reduction 

aluminum amalgam, 8,116 
synthesis, 3,785; 5,951, 1087, 1107 

rearrangement of epoxides, 3,765 
rearrangement of oxaspiropentanes, 3,761 
via ring expansion, 5,919 
via vinylcyclopropanes, 5,919 

Cyclobutanones, 2-bromo- 
Favorskii rearrangements 

mechanism, 3,848 
Cyclobutanones, 2-diazo-3,4-bis(diphenylmethylene)- 

irradiation 
Wolff rearrangement, 3,900 

Cyclobutanones, 2,3-divinyl- 
synthesis 

via cyclobutenone ring opening, 5,690 
C yclobutanones, hexafluoro- 

Cyclobutanones, 2-hydroxy- 
ene reaction, 2,538 

synthesis 
intramolecular acyloin coupling reaction, 3,620 

Cyclobutanones, 2-methyl- 
synthesis, 3, 175 

Cyclobutanones, permethyl- 
reaction with a-selenoalkyllithium, 1,674 

Cyclobutanones, substituted 
enantioselective synthesis 

acylcobalt aldol reaction, 2,314 
Cyclobutanones, 2-vinyl- 

divinyl ketones from 
cyclization, 5,770 

synthesis 
via Cope rearrangement, 5,805 
via ring expansion of cyclopropylcarbinols, 5, 1020 

Cyclobutene 
cis-3,4-disubstituted 

cycloaddition reactions, 5,257 
[2 + 2 + 21 cycloaddition reactions, 5, 1130 
electrocyclic ring opening, 5, 1030 

anion-accelerated, 5, 1032 
rearrangements, 5,1030-1033 
ring opening reactions, 5,675-694 

stereochemistry, 5,678 
substituent effects, 5,678683 
two-carbon ring expansion, 5,68&688 

intramolecular McMurry reaction, 3,588 
synthesis, 3, 163; 5, 676 ' 

Ramberg-Biicklund rearrangement, 3,862,87 1 
via ene reactions with methyl propiolate, 5,7 

uses in synthesis, 5,683688 
Cyclobutene, alkylidene- 

synthesis, 3, 116 
Cyclobutene, 3-t-butyl-3-methoxy- 

isomerization, 5,679 
Cyclobutene, 1 -chloro-2-hydroperfluoro- 

hydrogenation, 8,899 
Cyclobutene, 1 -chloro-2-iodotetrafluoro- 

hydrogenolysis, 8,900 
Cyclobutene, 1,2-dialkyl- 

synthesis 
via Ramberg-Backlund reaction, 3,873 

Cyclobutene, cis-3,4-dichloro- 
synthesis 

via retro Diels-Alder reaction, 5,677 
Cyclobutene, 3,3-diethyl- 

isomeriz&ion, 5,679 
Cyclobutene, diimino- 

synthesis 
via diarylalkynes, 5, 1130 

Cyclobutene, 1,l -dimethoxy- 

via benzynes, 5,692 
Cyclobutene, 3,3-dimethoxy- 

synthesis 

synthesis 
via retro Diels-Alder reaction, 5,677 

Cyclobutene, cis-3,4-dimethoxy- 
synthesis and ring opening, 5,684 

Cyclobutene, 3,3-dimethyl- 
isomerization, 5,679 

Cyclobutene, 3,4-dimethyl- 
reduction 

diimide, 8,475 
thermolysis, 5,678 

synthesis 
Cyclobutene, dimethylene- 

via Cope rearrangement, 5,797 
via retro Diels-Alder reactions, 5, 560 

Cyclobutene, 3-ethoxy- 
ring opening, 5, 1031 

Cyclobutene, 3-ethyl-3-methyl- 
isomerization, 5,679 

Cyclobutene, hexafluoro- 
hydrogenation, 8,897 

Cyclobutene, cis-3-methoxy-4-chloro- 
synthesis and ring opening, 5,684 

Cyclobutene, 1 -methyl- 
oxidation, 7,462 

Cyclobutene, 3-methyl-3-isopropyl- 
isomerization, 5,679 

Cyclobutene, 3-methyl-3-propyl- 
isomerization, 5,679 

Cyclobutene, 1,3,3,4,4-pentafluoro- 
reduction, 8,897 

Cyclobutene, perfluoro- 
ring opening, 5,680 

Cyclobutene, 3-phenyl- 
ring opening, 5,682 

Cyclobutene, vinyl- 
synthesis 

via ring opening, 5,708 
Cyclobutene-3-carbaldehyde 

ring opening, 5,680 
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via CopeClaisen rearrangement, 5,884 

from protected cyanohydrins, 3,198 
via cyclization, 1,553 

2,6-Cyclodecadienones 
synthesis 

1 ,2-Cyclodecanedione 
reduction, 8,950 

C yclodecanes 
functionalized 

synthesis via Cope rearrangement, 5,796 
C yclodecanone 

reduction, 8,935 
C yclodecapentaene 

synthesis 
via photolysis, 5,716 

1,3,5-Cyclodecatriene 
irradiation, 5,717 
ring closure, 5,715 
synthesis 

Cy clodecenes 
via photoisomerization, 5,706 

stereoselective synthesis 

synthesis 

transannular cyclization, 3,388 
C yclodecenols 

synthesis 

transannular cyclization, 3,393 
C yclodecenones 

functionalized 

Cyclodec-5-ynol 
transannular cyclization, 3,396 

Cyclodextrins 
catalysts 

benzoin condensation, 1,543 
Reimer-Tiemann reaction 

regioselectivity, 2,771 

via [6 + 41 cycloaddition, 5,624 

via cyclodecane, 7, 15 

Wittig rearrangement, 3, 1009 

synthesis, 7,625 

P-Cyclodextrins 
electroreduction, 8, 131 
Reimer-Tiemann reaction, 2,771 

abnormal, 2,773 
stoichiometric complexes 

with benzonorbomadiene, 5,210 
template-directed chlorination 

aromatic compounds, 7,49 
Cyclododecadienone, 2-chloro- 

rearrangements, 3,849 
Cyclododecane, cyano- 

reduction, 8,253 
1 ,2-Cyclododecanediol 

oxidative cleavage, 7,708 
1,2-Cyclododecanedione 

synthesis, 8,551 
1 ,&Cyclododecanedione 

aldol cyclization, 2, 169 
1,7-Cyclododecanedione 

aldol cyclization, 2, 169 
Cy clododecanol 

tartrate 

C yclododecanone 
lithiated imines 

reaction with allenylboronic acid, 2,% 

C yclobutenediones 
cycloaddition reactions 

synthesis 
metal catalyzed, 5,1202-1204 

via [2 + 2 + 23 cycloaddition, 5, 1130 
Cyclobutenones 

electrocyclic ring opening, 5, 1025 
ring opening, 5,688-691 
synthesis, 5,676,689, 1089 

Cyclobutenones, 4-alkynyl- 
photolysis, 5,733 
thermolysis 

benzoquinone synthesis, 5,690 
Cyclobutenones, amino- 

thermolysis, 5,732 
Cyclobutenones, aryl- 

photolysis, 5,733 
thermal ring opening, 5,732 

rearrangement 
2-Cyclobutenones, 4-aryl-4-hydroxy- 

hydroquinone synthesis, 5,690 
Cyclobutenones, isopropylidene- 

synthesis 
via retro Diels-Alder reactions, 5,560 

Cyclobutenones, methylene- 
synthesis 

via retro Diels-Alder reactions, 5,560 
Cyclobutenones, vinyl- 

cleavage 

photolysis, 5,733 
Cyclobutylcarbinol 

oxidative rearrangement, 7,834 
Cyclobutyl isocyanide 

rearrangements, 6,294 
Cyclobutyl radicals 

oxidation, 7,860 
g-Cyclocitral 

synthesis 

dienylketene synthesis, 5,689 

Reformatsky reaction, 2,287 
C yclocopacamphene 

synthesis 

C yclocuprate 

C yclodecadienedione 

Cyclodecadienes 

via diazoalkene cyclization, 4, 1154 

Wurtz coupling, 3,423 

aldol cyclization, 2, 169 

Cope rearrangement 

monoepoxides 

transannular reactions, 3,389 
1 ,2-Cyclodecadienes 

hydrobromination, 4,284 
hydrogenation 

1.3-Cyclodecadienes 

palladium catalysts, 5,799 

transannular cyclization, 3,396 

palladium-catalyzed, 8,435 

synthesis 
via cyclobutene ring opening, 5,686 

1 ,5-Cyclodecadienes 
Cope rearrangement, 5,794 

equilibrium, 5,809 
1,6-Cyclodecadienes 

synthesis 
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alkylation, 3,37 
Cyclododecanone, 1 -bromo- 

Cyclododecanone, 2,3-epoxy- 
reaction with methyl iodide, 1,202 

rearrangement 
epoxide ring opening, 3,753 

Cyclododecanone, 2-methyl- 
synthesis, 3, 37 

C yclododecatetraene 
synthesis 

via Cope rearrangement, 5,812 
1,5,9-Cyclododecatriene 

hydroboration, 8,708 
hydrogenation 

hydrosilylation, 8,780 
C yclododecene 

oxidative halogenation, 7,527 
Cyclododecene oxides 

deoxygenation, 8,888 
C ycloeudesmol 

synthesis 

Cy clofenc hene 
synthesis, 3,709 

Cyclofunctionalization 
electrophile-initiated 

heteroatom, 4,363414 
oxygen nucleophiles, 4,367-397 
regioselectivity, 4, 367 
stereoselectivity, 4,366,379-385 

Cyclohepta[cd]benzofran, 7-methoxy- 
hydrogenation, 8,625 

2,4-Cycloheptadieneacetic acid 
lactonization, 4,371 

C ycloheptadienes 
alkylation 

581 
bridged 

synthesis via Cope rearrangement, 5,803 
multiple functionalization 

stereochemistry, 4,685 
synthesis 

via Cope rearrangement, 4, 1048 

homogeneous catalysis, 8,451 

via cyclopropanation, 4, 1043 

mechanism, 4,365-367 

stereocontrolled, via iron carbonyl complexes, 4, 

1,4-Cycloheptadienes 
photoisomerization, 5, 196,211 
synthesis 

via Cope rearrangement, 5,791,803,971 
cis- 1 ,CCycloheptadienes, 6,7-dimethyl- 

via Cope rearrangement, 5,973 
synthesis 

Cycloheptadienol 

2,4-Cycloheptadienol 
oxidative rearrangement, 7,823 

potassium salt 

C ycloheptadienones 

C ycloheptanes 

13-rearrangement, 5, 1003 

Nazarov cyclization, 5,760 

functionalized 

synthesis 
synthesis via Cope rearrangement, 5,976978 

intramolecular acyloin coupling reaction, 3,626 

via intramolecular ene reactions, 5,24 
via Michael addition, 4,6 
via photocycloaddition, 5,657 

Cycloheptanes, 1 ,2-divinyl- 

Cycloheptanes, 1,3,5-trimethylene- 
Cope rearrangement, 5,810 

synthesis 
via metal-catalyzed cooligomerization, 5,1195 

Cy cloheptanoids 
synthesis 

Cycloheptanols 
formation 

via photocycloaddition, 5,670 

type II intramolecular ene reaction, 2,551 
Cycloheptanols, 3-methylene- 

ene reaction, 2,547 
synthesis 

Cycloheptanone 
dimethyl acetals 

a-hydroxylation, 7, 166 
oxime 

reduction 

synthesis 

selective reduction, 8,217 

catalytic hydrogenation, 8, 143 

aluminum amalgam, 8, 116 

FriedelXrafts reaction, 2.71 1 
homoenolates, 2,448 
via ring expansion, 5,907 

Cy cloheptanone, 5-ethoxycarbonyl-2-methyl- 

Cycloheptanone, 2-methyl- 
synthesis, 3,783 

synthesis 
via ring expansion, 1,85 1 

Cycloheptanone, 2-phenyl- 
synthesis 

via ring expansion, 1,85 1 
Cyclohepta[b] pyrrolidines 

synthesis 
Mannich cyclization, 2, 1041 

Cycloheptatriene 
anodic oxidation, 7,796 
cycloaddition reactions 

dienes, 5,632 
hydride donor 

to carbonium ions, 8,9 1 
hydrogenation 

homogeneous catalysis, 8,45 1 
photocycloaddition reactions 

9-cyanoanthracene, 5,636 
synthesis 

via ketocarbenoid reaction with benzenes, 4, 1052, 
1057 

tautomerism, 5,713 
Cycloheptatriene, 7,7-dimethoxy- 

synthesis, 7,796 
Cycloheptatriene, 1 -methoxy- 

anodic oxidation, 7,796 
Cycloheptatriene, 3-methoxy- 

anodic oxidation, 7,796 
Cycloheptatriene, 7-methoxy- 

synthesis, 7,7% 
Cycloheptatrienecarboxamide, Nfl-dimethy l- 

lithium enolate 
crystal structure, 1,32 
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2,4,6-Cycloheptatrien- 1-one 
cycloaddition reactions, 5,618-626 

C ycloheptene 
oxidation 

oxide 
Wacker process, 7,450 

rearrangement, lithium perchlorate catalyzed, 3, 
761 

Pauson-Khand reaction, 5,1049 
reduction 

transfer hydrogenation, 8,552 
Cycloheptene, methylene- 

synthesis 
via [4 + 31 cycloaddition reactions, 5,598 

Cycloheptene, 1 -nitro- 
synthesis, 6, 107 

Cycloheptene, l-nitromethyl- 
synthesis 

Knoevenagel reaction, 2,365 
2-Cycloheptenol 

synthesis, 7,413 
2-C ycloheptenones 

alkyl-substituted 
synthesis, 3,202 

4-Cyclohepten- 1 -ones 
substituted 

synthesis 
synthesis via Cope rearrangement, 5,976 

via [4 + 31 cycloaddition, 5,603 
Cycloheptenones, 2-chloro- 

synthesis, 1,878 
via dihalocyclopropyl compounds, 4, 101 8 

via alkene metathesis, 5, 11 19 

1,9-Cyclohexadecadiene 
synthesis 

C yclohexadecanone 
synthesis 

from protected cyanohydrins, 3, 198 
C yclohexadiene 

Pauson-Khand reaction, 5,1049 
photochemical ring opening, 5,710 
photocycloaddition reactions 

synthesis 
anthracene, 5,636 

via [2 + 2 + 21 cycloaddition, 5, 1142-1 144 
via retro Diels-Alder reaction, 5,569 

1,2-Cyclohexadiene 
synthesis 
via dihalocyclopropanes, 4, 1010 
via electrocyclization, 5,735 

1.3-Cyclohexadiene 
addition-protonation reactions, 4,542 
alkylation 

stereocontrolled, via iron carbonyl complexes, 4, 
581 

anodic oxidation, 7,795 
[4 + 31 cycloaddition reactions, 5,603 
Diels-Alder reactions 

imines, 5,404,408 
disproportionation 

hydrogenation, 8,440 
hydration, 4,299 
hydroboration, 8 ,7  16 
hydrobromination, 4,284 
hydrocarboxylation, 4,945 

hydrogenation 
homogeneous catalysis, 8,451 

multiple functionalization 
stereochemistry, 4,685 

photoaddition reactions 
with propionaldehyde, 5,165 

selective reduction, 8,567 
synthesis 

via electrocyclization, 5,699-745 
via hydroformylation, 4,922 
via retro Diels-Alder reaction, 5,568 

1,4-Cyclohexadiene 
disproportionation 

hydrogenation, 8,440 
photoisomerization, 5, 196 
synthesis, 3,653 

via hydroformylation, 4,922 
via radical cyclization, 4,810 

1,3 -Cyclohexadiene, cis-5,6-dimethyl- 
synthesis 

via 2,4,6-octatriene electrocyclization, 5,702 
1,3-Cyclohexadiene, frans-5,6-dimethyl- 

synthesis 
via 2,4,6-octatriene electrocyclization, 5,702 

1,3-Cyclohexadiene, cis-5,6-dimethyl- 1 ,Cdiphenyl- 

Cyclohexadiene, 1 ,Cdisilyl- 
photochemical ring opening, 5,739 

diacylation 
Friedel-Crafts reaction, 2,717 

1,3-Cyclohexadiene, 2,3-divinyl- 
synthesis 

via Cope rearrangement, 5,797 
1 ,3-Cyclohexadiene, 2-fluoro- 

synthesis 
via dihalocyclopropyl compounds, 4, 1017 

Cyclohexadiene, methoxy- 
synthesis 

Birch reduction, 2,599 
1,3-Cyclohexadiene, l-methoxy- 

Diels-Alder reactions, 5, 376 
1,3-Cyclohexadiene, 5-methyl- 

synthesis 
via dienetricarbonylmanganese anions, 4,704 

1 ,4-Cyclohexadiene, 1,2,4,5-tetraphenyl- 
synthesis 

via metal-catalyzed cycloaddition, 5, 1197 
1,3-Cyclohexadiene, 1 -trimethylsiloxy- 

1,3-Cyclohexadiene, 2-trimethylsiloxy- 
t-butylation, 3,27 

Diels-Alder reactions 
imines, 5,403 

2,4-Cyclohexadieneacetic acid 

Cyclohexadiene amino acids 
cyclofunctionalization, 4,371 

synthesis 
Diels-Alder reactions, 5,320 

1,3-Cyclohexadienecarboxylic acids 
synthesis 
via Diels-Alder reactions, 5,322 

Cyclohexadienimines, N-akyl- 

via photolysis, 5,731 
synthesis 

C yclohexadienones 
alkyl shifts, 3,804 
annulation, 5, 1093, 1099 
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aromatization 
bond cleavage, 3,816 

conjugation 
rearrangements, 3, 803 

oxygen migration, 3,812 
photochemical aromatization, 3,815 
reactions with nucleophiles 

rearrangements, 3, 817 
rearrangements, 3,803 
synthesis, 7, 105 

phenol ether coupling, 3,683 
via Diels-Alder reactions, 5,329 
via Robinson annulation, 4,43 

2,4-Cyclohexadienones 
1 ,2-diaryl shifts, 3,806 
photo rearrangements, 5,223 

2,s-Cyclohexadienones 
photo rearrangement, 5,730 

2,4-Cyclohexadienones, 5-allyl- 
Cope rearrangement, 5,790 

Cyclohexadienones, 4,4-dimethyl- 
rearrangements, 3,804 

2,5-Cyclohexadienones, 4,4-disubstituted 
Nazarov cyclization, 5,760 I 

Cyclohexadienones, 4-ethyl-4-methyl- 
rearrangements, 3,804 

Cyclohexadienones, 2-hydroxy- 
synthesis, 7, 835 

2,5-Cyclohexadienones, 4-hydroxy-4-methyl- 
methyl group shift, 3,804 
rearrangement, 3,806 

6-endo-cyclization, 4,377 
oxidation 

2,5-Cyclohexadienones, 2,4,4,6-tetrabromo- 

thiols, 7,760 
Cyclohexadienyl radicals 

radical addition reactions 
aromatic compounds, 4,766 

Cyclohexane 
acetoxylation 

aminooxidation, 7 ,8  
aromatization, 7, 6 
autoxidation, 7, 11 
benzene alkylation with 

Friedel-Crafts reaction, 3,322 
electrochemical oxidation, 7,793 
functionalization, 7 ,7  
isomerization, 7 , s  
oxidation 

7, 12 
rearrangement, 7,8 
synthesis 

transition metal catalysis, 7, 12 

chloro(tetrapheny1porphyrin)manganese catalyst, 

intramolecular acyloin coupling reaction, 3,625 
via [2 + 2 + 21 cycloaddition, 5, 1141 
via ene reactions, 5 ,9  
via Michael addition, 4,27 

Cyclohexane, alkylidene- 
ene reactions 

reduction 
Lewis acid catalysis, 5, 6 

diimide, 8,476 
Cyclohexane, 1 -alkyl-3-tosyl- 

reduction 

steric control, 8,961 
Cyclohexane, arylthio- 

synthesis, 7, 14 
Cyclohexane, 1 -azido-2-trifluoroacetoxy- 

synthesis, 7,491 
Cyclohexane, 1 -bromo-4-t-butyl- 

cyanohydrins, 1,550 
Cyclohexane, t-butyl- 

rearrangements 

Wittig rearrangement, 6,883 
Cyclohexane, 4-r-butylmethylene- 

hydrogenation 

cycloalkanes, 6,895 

heterogeneous catalysis, 8,429 
Cyclohexane, chloro- 

synthesis, 7, 14 
Cyclohexane, u-chloronitroso- 

Diels-Alder reactions, 5,418 
Cyclohexane, cyano- 

intramolecular cyclization, 3,48 
Cyclohexane, cyclohexyl- 

microbial hydroxylation, 7,58 
Cyclohexane, cyclopropylidene- 

cycloaddition reactions 

Cyclohexane, 1 ,Zdimethyl- 
carbon dioxide, metal catalyzed, 5, 1196 

oxidation 
peracids, 7, 13 

Cyclohexane, 1 ,Zdimethylene- 
[4 + 31 cycloaddition reactions, 5,603 
Diels-Alder reactions, 5, 338 
synthesis 

Ramberg-BEklund rearrangement, 3,879 
Cyclohexane, 2,4-dioxo-carboxylic acid 

dianion 
aldol cyclization, 2, 171 

Cyclohexane, 1,2-divinyl- 
Cope rearrangement, 5,794,809,821 

Cyclohexane, methyl- 
electrophilic reactions, 7, 10 
oxidation, 7, 12 

ene reactions 

epoxidation, 7,363 
hydroboration 

stereochemistry, 8,707 
hydrogenation 

heterogeneous catalysis, 8,429 
rearrangement, 6,901 
stereospecific rearrangement, 3,919 
3-substituted 

epoxidation, 7,363 
synthesis 
via boron-stabilized carbanions, 1,498 

Cyclohexane, methylene- 

Lewis acid catalysis, 5 ,4  

Cyclohexane, 5-methylene-3-vinylallylidene- 

Cyclohexane, nitro- 
reduction, 8,375 

Cyclohexane, 1 -vinyl-2-alkyl- 
synthesis 

synthesis 
via metal-catalyzed cyclodimerization, 5,1190 

via intramolecular ene reactions, 5, 17 
Cyclohexane, 1 -vinyl-2-alkylidme- 

synthesis 
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via intramolecular ene reaction, 5,18 
C yclohexanecarbaldeh yde 

[3 + 21 cycloaddition reactions 

synthesis, 8,291 

synthesis 

with 1,3-dimethyl(t-butyldimethylsilyl)allene, 5, 
279 

Cyclohexanecarbaldehyde, 2-methyl- 

via hydrofonnylation, 4,919 
Cyclohexanecarbonitrile, 1 -piperidine- 

Cyclohexanecarboxylate, 4-?-butyl- 
reactions with Grignard reagents, 1,370 

methyl ester 
reaction with dimethylaluminum methylselenolate, 

6,466 
Cyclohexanecarboxylic acid 

methyl ester 

piperidide 
acyloin coupling reaction, 3,619 

reduction, 8,270 

enzymic reduction 

synthesis 

hydroxylation 

dimethyl ester 

Cyclohexanecarboxylic acid, 2-oxo- 

specificity, 8,197 
Cyclohexanecarboxylic acid chloride 

1,2-Cyclohexanediamine, N,”J‘- tetramethyl- 
via cyclohexane, 6,308 

osmium tetroxide, 7,442 
1,2-Cyclohexanedicarboxylic acid 

acyloin coupling reaction, 3,623 
intramolecular acyloin coupling reaction, 3,621 

intramolecular acyloin coupling reaction, 3,622 
synthesis 

1 ,2-Cyclohexanediol 

synthesis, 7,444 
cis 

oxidative cleavage, 7,704-708 
trans 

synthesis, 7,447 
intramolecular pinacol coupling reactions, 3,575 

1,3-Cyclohexanediol 
catalytic hydrogenation, 8,814 

1 ,2-Cyclohexanediol, 1,2-dimethyl- 
pinacol rearrangement, 3,724,761 

1,2-Cyclohexanediol, 1 -methyl- 
oxidative cleavage, 7,708 

1,3-Cyclohexanediol, truns,rrans-2-nitro- 
synthesis 

Henry reaction, 2,327 
1 ,ZCyclohexanediol, 4-vinyl- 

oxidative cleavage, 7.708 
1 ,2-Cyclohexanedione 

dianions 

reaction with arylbiguanides, 3,832 
rearrangement, 3,822 

1,3-Cyclohexanedione 
enol ethers 

acylation, 2,835 
enzymic reduction 

specificity, 8,201 
synthesis 

via Knocvenagel and Claisen condensations, 4.2 

aldol reaction, 2, 199 

1 ,CCyclohexanedione 
Clemmensen reduction, 8 ,3  13 
hydrogenation 

catalytic,8,142 
1,3-Cyclohexanedione, 2chloro- 

ring contraction, 3,871,875 
1.3-Cyclohexanedione, 5.5-dimethyl- 

Clemmensen reduction, 8 ,3  12 
hydrogenation, 8,551 

1,3-Cyclohexanedione, 2-methyl- 
alkylation, 3,55 
Michael addition, 4,20 

synthesis 
1,3-Cyclohexanedione. 4-pentyl- 

via Michael addition, 4,6 
Cyclohexanimiies, 2-alkyl- 

reduction, 8,43 
Cyclohexanimines, 3,3,5-t1imethyl- 

reduction, 8,43 
Cyclohexaniminium compounds, 2-methyl- 

reduction, 8,43 
C yclohexanols 

catalytic hydrogenation, 8,814 
formation 

ene reaction, 2,540 
type II intramolecular ene reactions, 2,547 

synthesis, 7,625 

diastereoselectivity, 8,689 

catalytic hydrogenation, 8,142 

solid support, 7,845 
Cyclohexanols, l-acetyl- 

reductive cleavage 

synthesis, 7,623 

synthesis 

functionalii 

hydrozirconation 

isomerization 

oxidation 

metal ions, 8,992 
Cyclohexanols, 2-alkyl-3-stannyl- 

Cyclohexanols, trans-2-azido- 

via cyclohexene oxide, 6,253 
C yclohexanols, 2-diethylamino- 

Cyclohexanols, 1,2-divinyl- 

Cyclohexanols, 2-methyl- 

solid support, 7,841 

epoxide ring opening, 3,753 
Cyclohexanols, 3-methylene- 

ene reaction, 2,547 
Cyclohexanols, 2-nitroalkyl- 

Henry reaction, 2,329 
Cyclohexanols, l-nitromethyl- 

synthesis, 6,89 

Cope rearrangement, 5,796 

oxidation 

synthesis 

synthesis 

synthesis 

synthesis 
Henry reaction, 2,329 

Cyclohexanols, 3,3,5-trimethyl- 
isomerization 

Cyclohexanone 
catalytic hydrogenation, 8,141 

a-acetoxylation, 7,154 



527 Cumulative Subject Index Cyclohexanone 

aldol reaction, 2, 147 
alkylation 

asymmetric induction, 6,725,726 
allylation 

Wacker oxidation, 7,455 
t-butyldimethylsilyl enol ether 

ene reactions, 5, 1075 
Danens glycidic ester condensation, 2,428 
dimethyl acetals 

dimethylhydrazone 
selective reduction, 8,217 

lithiated, osmometry, 2,507 
lithiated, X-ray structures, 2,507 

synthesis via Michael addition, 4, 26 

synthesis via Claisen rearrangement, 5,832 

axial alkylation, 3,30 

aldol reaction, stereoselectivity, 2, 197 

reduction, 8,937 

catalytic, 8, 141 

electrocatalytic method, 7,158 

Baeyer-Villiger reaction, 7,672 

4,4-disubstituted 

2,2-disubstituted, chiral 

enamines 

enolates 

enol ethers 

hydrogenation 

a-hydroxylation 

isotopically substituted 

keto aldehydes from, 1,461 
lithiated dimethylhydrazone 

crystal structure, 1,28 
lithium enolate 

reaction with benzaldehyde, 2,234 
moderately hindered 

reduction, dissolving metals, 8, 119 
nucleophilic addition reactions 

lithium salts, 1,315 
stereoselectivity, 1,67 

dissolving metals, stereoselectivity, 8, 116 

Baeyer-Villiger reaction, 7,675 

catalytic hydrogenation, 8,143 
reduction, 8,393 

pyrrolidine enamine 
dialkylation, 3.29 
methylation, 3,30 

reagents 

one or no a-substituents, reduction 

oxidation 

oxime 

reactions with alkyllithium and alkyl Grignard 

stereoselectivity, 1,79 
reactions with boron-stabilized carbanions, 1,498 
reactions with 2-bromooctane 

samarium diiodide, 1,259 
reactions with dialkoxyboryl-stabilized carbanions, 1, 

501 
reactions with diazomethane, 1,850 
reactions with organometallic compounds 

reduction, 8,924 
stereoselectivity, 1,333 

aluminum amalgam, 8,116 
dissolving metals, 8, 112 
dissolving metals, stereoselectivity, 8, 116 
ionic hydrogenation, 8,318,319 

stereoselectivity, 8,5 
Ritter reaction, 6,270 
sterically hindered 

substituted 
reduction, dissolving metals, 8, 118 

expansion with ethyl diazoacetate, 1,853 
nucleophilic addition reactions, 1,67 

thiolate substitution 
selectivity, 7, 125 

hi-n-butyltin enolates 
alkylation, 3 ,7  

Cyclohexanone, 2-alkyl- 
oxime 

catalytic hydrogenation, 8, 143 
Cyclohexanone, 3-alkyl- 

alkylation, 3, 15 
1-enolates 

Cyclohexanone, 2-allyl- 
Baeyer-Villiger reaction, 7,675 
expansion with diazomethane, 1,85 1 
synthesis 

via Wacker oxidation, 7,455 
Cyclohexanone, 2-allyl-2-methyl- 

synthesis 
regioselective alkylation, 3,28 

Cyclohexanone, benzylidene- 
oxime 

reduction 
Beckmann rearrangement, 7,694 

metal hydrides, 8,315 
Cyclohexanone, 1,3-bisdiazo- 

Cyclohexanone, 4,4-bis(ethoxycarbonyl)- 
irradiation, 3,905 

enamine 
Michael addition, 4,8 

Cyclohexanone, 2-bromo- 

Cyclohexanone, 2-bromo-2-methyl- 

Cyclohexanone, 2-bromo-6-methyl- 

Cyclohexanone, 3-r-butyl- 

methylation, 3, 15 
Cyclohexanone, 4-r-butyl- 

chiral lithium enolate 
alkylation, 3, 13 

dimethyl acetal 
selective reduction, 8,217 

nucleophilic addition reactions 
equatorial or axial, 1, 152 
methyllithium, 1,316 
organometallic compounds, 1, 156 
use of Lewis acid, 1,283 

reactions with n-butyllithium-ytterbium trichloride. 
1,276 

reactions with methyllithium 
stereoselectivity, 1,79 

reactions with methylzinc, 1,223 
reactions with organocadmium compounds, 1,226 
reactions with organometallic compounds 

reaction with bromoacetophenone, 1,202 

synthesis, 6,710 

synthesis, 6, 710 

lithium enolate 

Lewis acids, 1,333 
stereoselectivity, 1,333 

stereochemistry, 1,677 
reactions with a-selenoalkyllithium 
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reduction 

stabilized metal enolates 

synthesis 

dissolving metals, stereoselectivity, 8, 117 

metallation, 3,55 

via 4-t-butyl-l-ethylidenecyclohexane, 1,535 
Cyclohexanone, 5-t-butyl- 

a-methyl substituents 
axial alkylation, 3, 14 

Cyclohexanone, 2-n-butyl-2-methyl- 
synthesis 

alkylation of unsymmetrical enolate, 3.8 
Cyclohexanone, 1,2-[ 14Cz]-2-chloro- 

Cyclohexanone, 2-chloromethylene- 
reaction with sodium pentylate, 3,840 

synthesis 
via dichlorocarbene, 4, 1004 

Cyclohexanone, 2,3-dialkyl- 
1 -enolates 

synthesis, 3, 8 

lithium 1 -enolate 
alkylation, 3,8 

Cyclohexanone, 2-diazo- 
photolysis, 3, 903 

Cyclohexanone, 2,6-dibromo- 
[4 + 31 cycloaddition reactions, 5,608 

Cyclohexanone, 2,4-di-t-butyl- 
synthesis, 3,26 

Cyclohexanone, 2,3-dihydroxy-3,5,5-trimethyl- 
synthesis 

alkylation, 3, 15 

Cyclohexanone, 3,5-dialkyl- 

via thermolysis of triols, 1,534 
Cyclohexanone, 2,2-dimethyl- 

lithium enolate 

palladation, 7,630 
synthesis 

reaction with benzaldehyde, 2, 198 

alkylation of enolate, 3 ,2  
Cyclohexanone, 2,4-dimethyl- 

cis-trans isomerism 

lithium enolate 
via pyrrolidine enamine, 6,709 

synthesis of cycloheximide, 2, 198 
Cyclohexanone, cis-2,5-dimethyl- 

stereochemistry, 2,352 
Knoevenagel reaction 

Cyclohexanone, trans-2,5-dimethyl- 
Knoevenagel reaction 

stereochemistry, 2,352 
Cyclohexanone, 2,6-dimethyl- 

synthesis, 3,34 
Cyclohexanone, 3,3-dimethyl- 

a-acetoxylation, 7, 154 
Cyclohexanone, 2,2-diphenyl- 

(B-enone, 2,148 
Cyclohexanone, 4,4-diphenyl- 

Clemmensen reduction 
mechanism, 8,310 

Cyclohexanone, 4-ethoxy carbonyl- 
rearrangement, 3,783 

Cyclohexanone, 2-ethyl- 
synthesis, 3,35 

Cyclohexanone, 2-ethyl-4-methoxycarbonyl- 
synthesis 

Claisen condensation, 2,817 
Cyclohexanone, 2-halo- 

eliminations 

Favorskii rearrangements, 3,848 
Wolff-Kishner reductions, 8,341 

Cyclohexanone, 2-isopropyl- 

Cyclohexanone, isopropylidene- 
[3 + 21 cycloaddition reactions 

expansion with diazomethane, 1,85 1 

with 1-methyl-1-(trimethylsilyl)allene, 5,278 
Cyclohexanone, 2-methoxy - 

titanium chloride complex 
NMR, 1,295 

dimethylhydrazone 
Cyclohexanone, 2-methoxycarbony l- 

lithiated, X-ray structures, 2,508 
lithiated anion, crystal structure, 1,34 

reactions with organolithium compounds 

reduction 

Cyclohexanone, methyl- 

Lewis acids, 1,333 

aluminum amalgam, 8,116 
Cyclohexanone, 2-methyl- 

c yclohex ylimiie 
deprotonation, 6,720 

enamine 
Michael addition, 4,6 

enolate anion 
preparation of kinetic enol ether, 2,599 

enolates, 3 ,2  
enol ethers 

alkylation, 3,8 
formylation, 2,837 
lithiated dimethylhydrazones 

crystal structure, 3,34 
lithium enolate 

alkylation, 3,8 
Mannich bases 

regiochemistry, 2,907 
Michael addition, 4,6,20 
reductive amination 

selectivity, 8,54 
with ammonia, 8,54 

regioselective alkylation, 3,8 
ring expansion, 1,873 
silyl enol ether 

sulfenylation, 7, 125 
synthesis 

stereochemistry, 6,725 
TMS enol derivative 

alkylation, 3,28 
TMS enol ethers 

t-butylation, 3,25 
with diazomethane, 1,851 

Cyclohexrlllone, 3-methyl- 
enamine 

regioisomeric, 6,710 
reduction 

dissolving metals, stereoselectivity, 8, 116 
Cyclohexanone, 4-methyl- 

reduction, 8,934 
selective reduction, 8,17 

Cyclohexanone, 2-methyl-6-allyl- 
synthesis 

13 + 21 cycloaddition reactions, 5,282 
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regioselective alkylation, 3,28 
Cyclohexanone, 2-methyl-4-r-butyl- 

Cyclohexanone, 2-methyl-6-butyl- 
synthesis, 3,32 

synthesis 
alkylation of unsymmetrical enolate, 3 ,8  

Cyclohexanone, 3-methyl-5-t-butyl- 
lithium 1 -enolate 

stereoselectivity of alkylation, 3, 15 
Cyclohexanone, 2-methyl-2-nitro- 

synthesis, 6, 106, 107 
Cyclohexanone, 3-methyl-2-nitro- 

synthesis, 6, 106 
Cyclohexanone, 4-methyl-2-nitro- 

synthesis, 6, 106 
Cyclohexanone, 2-methylsulfonyl- 

reduction, 8, 15 
Cyclohexanone, 2-methylthio- 

reduction, 8,15 
Cyclohexanone, 2-methyl-3-(4-tosyloxybutyl)- 

exocycloalkylation, 3,20 
Cyclohexanone, 2-phenyl- 

Refomatsky reaction 

synthesis, 3, 257 

synthesis 

stereoselectivity, 2,291 

Cyclohexanone, 3-phenyl- 

via thiocarbonyl ylides, 4, 1095 
Cyclohexanone, 4-phenylthio- 

synthesis 
via oxyanion-accelerated rearrangement, 5,  1023 

via a,&unsaturated acylsilanes, 1,598 

reductive amination 
selectivity, 8,54 

Cyclohexanone, 2,2,6,6-tetramethyl- 
palladation, 7,630 
reaction with a-selenoalkyllithium, 1,674 

Cyclohexanone, 3-(2-tosyloxyethyl)- 
endwycloalkylation, 3, 19 

Cyclohexanone, 2,2,6-trimethyl- 
reaction with a-selenoalkyllithium, 1,674 

stereochemistry, 1, 677 
Cyclohexanone, 3,3,5-trimethyl- 

reduction 

Cyclohexanone, 2-vinyl- 

Cyclohexanone, 3-vinyl- 

Cyclohexanone enamine 

Cyclohexanonephenylimine, lithio- 

3,3-Cyclohexano-4-oxopentanal 

Cyclohexanone, p-silyl- 
synthesis 

Cyclohexanone, 4-substituted 

dissolving metals, stereoselectivity, 8, 1 17 

cyclodecenones from, 1,880 

synthesis, 7,457 

reaction with dichlorocarbene, 4, 1004 

crystal structure, 1,28 

synthesis 
via Claisen rearrangement, oxidation, 7,456 

via electrocyclization, 5,735 

1,2,4-Cyclohexatriene 
synthesis 

Cyclohexene 
allylic oxidation, 7,99 
anodic oxidation, 7,794 

aziridination, 7,470 
bromination, 7,539 
[2 + 2 + 21 cycloaddition reactions, 5, 1130 
diamination, 7,484 
disproportionation 

epoxidation, 7,374 
functionalized 

synthesis, 7,625 
hydride donor 

carbonyl compound reduction, 8,320 
hydrogenolysis, 8, 958 

hydroalumination, 8,739 
hydroboration, 8,716 

stereochemistry, 8,707 
hydrobromination, 4,279 
hydroformylation, 4,914 

hydrogenation 

hydroxylation, 7,444 
oxidation 

hydrogenation, 8,440 

phosphite-modified rhodium catalysts, 3, 1022 

homogeneous catalysis, 8,446 

Wacker process, 7,451,452 
with heteropolyacids, 7,462 

oxidative cleavage 
ruthenium tetroxide, 7,587 

oxidative rearrangement 
solid support, 7,845 

Pauson-Khand reaction, 5, 1049 
retrograde Diels-Alder reaction, 5,552 
synthesis 

Ramberg-Backlund rearrangement, 3,876 
via [2 + 2 + 21 cycloaddition, 5 ,  1141 
via vinylcyclobutane rearrangement, 5,  1016 

Cyclohex-2-ene, cis- 1 -acetoxy-4-chloro- 
synthesis 

via palladium(II) catalysis, 4, 565 
Cyclohexene, 1 -acetoxy-2-methyl- 

reaction with tributylmethoxytin 
preparation of organotin(IV) enol ethers, 2,608 

Cyclohex-2-ene, trans- 1 -acetoxy-4-trifluoroacetoxy- 
synthesis 

via palladium(II) catalysis, 4, 565 
Cyclohexene, acetyl- 

reduction 
molybdenum complex catalyst, 8,554 

Cyclohexene, 1 -acetyl- 
synthesis, 1,430 

Cyclohexene, l-alkoxy- 
hydrogenation 

palladium-catalyzed, 8,429 
Cyclohexene, l-alkyl- 

Cyclohexene, 6-azido- 1 -phenyl- 

Cyclohexene, 1 -benzyl- 

syn-opening, 3,741 
Cyclohexene, 3-r-butyl- 

hydroxylation, 7,447 
Cyclohexene, 4-t-butyl- 

hydroxylation, 7,447 
Cyclohexene, 4-t-butyl-1-cyano- 

Michael addition 
benzenethiolate, 6, 140 

allylic oxidation, 7 ,8  18 

synthesis, 7,502 

oxide 
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Cyclohexene, 4-t-butyl- 1 -phenyl- 

hydrochlorination, 4,273 
Cyclohexene, chloro- 

addition reactions 
benzeneselenenyl chloride, 7,520 

C yclohexene, 3-chloro-2-fluoro- 
synthesis 

via dihalocyclopropyl compounds, 4, 1017 
Cyclohex-2-ene, cis- 1,4diacetoxy- 

synthesis 
via palladium(II) catalysis, 4,565 

Cyclohex-2-ene. trans- 1 ,Cdiacetoxy - 

via palladium(II) catalysis, 4,565 
synthesis 

Cyclohexene, 1 ,Zdimethyl- 
hydrogenation, 8,426 
hydroxylation, 7,445 

Cyclohexene, 1,6dimethyl- 
epoxidation, 5, 130 
reduction 

diimide, 8,476 
Cyclohexene, 4,4-dimethyl- 

Cyclohexenes, 3.5-dimethylene- 
oxidative rearrangement, 7 ,8  17 

synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1141 

Cyclohexene, 3,6-dimethylene- 
synthesis 

via [2 + 2 + 21 cycloaddition, 5, 1141 
Cyclohexene, 1,24ivinyl- 

Cyclohexene, 3,4-epoxy- 

Cyclohexene, 1 ,2-epoxy3-hydroxy- 

thermal cyclization, 5 ,7  13 

reaction with lithium dimethylcuprate, 6.9 

reaction with lithium dimethylcuprate 
regioselectivity, 6,8 

cycloaddition reactions 
Cyclohexene, methoxy- 

with benzonitrile, 5,161 
Cyclohexene, 1 -methyl- 

acetoxylation 

allylic oxidation, 7, 100 
ene reactions 

hydroformylation, 4,919 
2-Cyclohexene, 1 -methyl- 

allylic oxidation, 7, 101 
Cyclohexene, 2-methyl- 

carbosulfenylation 
selectivity, 6, 142 

Cyclohexene, 1 -nitro- 
synthesis, 6, 107 

Cyclohexene, 1 -phenyl- 
hydroboration, 8,722 
nitro addition reactions, 7,488 

Cyclohexene, 1 -phenyl4-r-butyl- 
hydrobromination, 4,280 

Cyclohexene, 1 -trimethylsiloxy-4-t-butyl- 
t-butylation 

Cyclohexene, vinyl- 

electrochemical oxidation, 7,790 

reaction with formaldehyde, 2,533 

diastereoselectivity, 3,26 

dicarboxylation, 4,948 
hydrocarboxylation, 4,939 

Cyclohexene, 1 -vinyl- 

diamination, 7,486 
Cyclohexene, 4-vinyl- 

anodic oxidation, 7,796 
1 -Cyclohexeneacetic acid 

y-lactones from, 4,371 
1 -Cyclohexeneacetic acid, 2-methyl- 

butenolides from, 4,371 
3-C yclohexenecarbaldehyde 

hydroformylation, 4,922 
1 -Cyclohexenecarbaldehyde, 3-hydroxy- 

synthesis, 1,564 
1 -C yclohexenecarbonitrile 

reactions with Yamamoto’s reagent, 1, 124 
1 -C yclohexenecarboxamide 

oxidation, 6,804 
3-Cyclohexene- 1 -carboxamide 

rearrangement, 6,804 
1,2-Cyclohexenedicarboxylic acid 

dimethyl ester 

Cyclohexene oxide 
hydrogenation, 8,426 

anodic oxidation, 7,707 
anti opening, stereoelectronic aspects, 3,733 
initiators, polyene cyclization, 3,356 
reaction with Grignard reagents, ring opening, 3, 

rearrangement, 3,760 
rearrangement, lithium halide catalyzed, 3,764 
reduction 

754 

metal hydrides, 8,873 
Cyclohexene oxide, 1 ,4-dialkyl- 

reduction 
lithium aluminum hydride, 8,875 

Cyclohexene oxide, 1,24imethyl- 
rearrangement, lithium halide catalyzed, 3,764 
rearrangement, lithium percholate catalyzed, 3,761 

reduction 
Cyclohexene oxide, p-hydroxy- 

metal hydrides, 8,873 
Cyclohexene oxide, 1 -methyl- 

cyclization, 3,342 
syn-opening, 3,741 
reaction with magnesium bromide, 3,757 
rearrangement, 3,753 
rearrangement, lithium halide catalyzed, 3,763 
rearrangement, lithium perchlorate catalyzed, 3,761 

opening, 3,734 

reduction 

Cyclohexene oxide, 1-phenyl 

Cyclohexene oxide, 2-(trimethylgermy1)- 

metal hydrides, 8,873 

metal hydrides, 8,873 

via copper catalyzed Grignard addition, 4,91 

Cyclohexene oxide, 2-(trimethylsily1)- 
reduction 

C yclohexenoc y cloalkanones 
synthesis 

2-C y clohexenol 
aziridination, 7,48 1 
synthesis, 7,413; 8, 166 

via chiral reduction of cyclohexenone, 8, 169 
3-Cyclohexenol 

synthesis 

Cyclohexenol, allylic 
via [3 + 31 annulation, 5, 1020 
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epoxidation, 7,364 

synthesis 
1 -Cyclohexenol, 2-bromo- 

via dihalocyclopropyl compounds, 4, 1018 
2-Cyclohexenol, 6-(N-substituted amino)-3-aryl- 

synthesis, 6, 787 
Cyclohexenol, vinyl- 

allylic rearrangements, 7, 822 
2-Cyclohexenone 

addition reaction 
Lewis acid catalysis, 1,313 
with organomagnesium compounds, 4,89 

y-alkylation, 4, 674 
asymmetric reduction, 8, 166 
boron trifluoride complex 

NMR, 1,293,294 
conjugated 

reduction, 8 ,6  
enantioselective alkylation 

organocuprates, 4, 172 
Grignard additions 

copper catalyzed, 4,92 
hydrogenation 

homogeneous catalysis, 8,446 
lithium enolates 

methylation, 1,688 
reaction with a-cyanobenzyllithium, 1,235 
reaction with Grignard reagents, 4,254 
reaction with lithiotributylstannane, 7,623 
reaction with lithium dialkylcuprates, 4, 173 
reaction with organoaluminum reagents 

reaction with organometallic reagents, 1, 155 
reduction 

site selectivity, 1,82,85,95 

aluminum hydrides, 8,542,545 
9-borabicyclo[3.3. llnonane, 8,537 

via Robinson annulation, 4,6 
synthesis, 1, 383 

2-Cyclohexenone, 2-acetyl- 

Cyclohexenone, 4-alkenyl- 

2-Cyclohexenone, 3-alkoxy- 

a’-alkylation, 3,21 

Diels-Alder reactions, 5,461 

photocycloaddition reactions, 5, 144 

lithium dienolates 

Cyclohexenone, 4-alkoxycarbonyl- 
synthesis 

Dieckmann reaction, 2, 807 
Cyclohexenone, 4-alkyl- 

photocycloaddition reactions, 5, 142 
2-Cyclohexenone, 4-alkyl- 

synthesis, 3,21 
2-Cyclohexenone, 3-amino- 

extended dienolates 
y-alkylation, 3,24 

Cyclohexenone, 2-benzyl-3-methyl- 

Cope rearrangement, 5,789 
alkylation 

Cyclohexenone, 4-t-butyl- 

2-Cyclohexenone, 5-t-butyl- 

K-selectride, 8,536 

photocycloaddition reactions, 5, 130 

reduction 

2-Cyclohexenone, 4-(3-chloropropyl)-4-methyl- 
6-(2-ethylallyl)- 

cycloalkylation, 3,23 

addition to allene 

photocycloaddition reactions, 5, 13 1 

reduction 

Cyclohexenone, 3,4-dimethyl- 

photochemical cycloaddition, 5,130 

2-Cyclohexenone, 5,Sdimethyl- 

borohydride, 8,536 
2-Cyclohexenone, 4,4-diphenyl- 

Clemmensen reduction, 8,312 
2-Cyclohexenone, 4,4-disubstituted 

synthesis 
via cyclohexadienyliron complexes, 4,675 

Cyclohexenone, a-epoxy- 
synthesis 
via retro Diels-Alder reactions, 5,563 

2-Cyclohexenone, 2-hydroxy- 
reduction 

aluminum hydrides, 8,545 
Cyclohexenone, 4-isopropyl- 

Cyclohexenone, methyl- 
photocycloaddition reactions, 5, 130 

reaction with 1,l-bis(methylse1eno)-1-propyllithium, 
1,689 

Cyclohexenone, 2-methyl- 

2-Cyclohexenone, 2-methyl- 
[3 + 21 cycloaddition reactions, 5, 301 

hydrogenation 
homogeneous catalysis, 8,462 

Cyclohexenone, 3-methyl- 
aldol reaction, 2, 152 
photocycloaddition reactions, 5, 125 
reaction with methylmagnesium iodide 

enolates, 2, 185 

Grignard additions 

Michael addition, 4, 17 
reduction 

borohydride, 8,536 
transfer hydrogenation, 8,552 

2-Cyclohexenone, 5-methyl- 

2-Cyclohexenone, 3-methyl- 

copper catalyzed, 4,92 

conjugate addition 

Cyclohexenone, 3-nitro- 

Cyclohexenone, 5-substituted 

organocuprates, 4, 187 

Diels-Alder reactions, 5,320 

synthesis 
via Diels-Alder reactions, 5,324 

2-Cyclohexenone, 5-substituted 
synthesis 
via arene-metal complexes, 4,543 

2-Cyclohexenone, 3,3,5-trimethyl- 
reduction 

aluminum hydrides, 8,545 
1,4-dihydronicotinamide, 8,562 

2-Cyclohexenone, 3,5,5-trimethyl- 
cleavage 

ozonolysis with phase transfer agents, 7,548 
2-Cyclohexenone, 5-trimethylsilyl- 

reaction with Grignard reagents 
copper catalyzed, 4,211 

C yclohexenones 
a’-alkylation, 3,21 
aromatization, 7, 13 1 
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biochemical reduction, 8,558 
Clemmensen reduction, 8 , 3  1 1 
[3 + 21 cycloaddition reactions, 5,301 

fused 

photocycloaddition reactions, 5, 125 
pinacol coupling reactions, 3,577 
reaction with lithium dimethylcuprate 

enol ether preparation, 2,599 
ring contraction, 7,832 
spiroannulation, 3,22 
synthesis 

with q'-butynyliron complexes, 5,277 

synthesis via ketone enolates, 4,99 

aldol cyclization, 2, 162 
carbonylation, 3, 1025 
via Diels-Alder reactions, 5,329 
via Michael reaction, 4 ,2  

tandem vicinal difunctionalization, 4,245 
P-unsubstituted 

reduction, 8,536 
Vilsmeier-Haack reaction, 2,786 
zirconium dienolates 

3-Cyclohexeny lamines 
aldol reaction, 2,303 

synthesis 

Cycloheximide 
synthesis 

via azaanion-accelerated rearrangement, 5, 1023 

aldol reaction, 2, 198 
Cyclohexylamine 

imines 

oxidation 
deprotonation, 6,720 

m-chloroperbenzoic acid, 7,737 
Cyclohexylamine, N-methyl-4-r-butyl- 

Cyclohexylidene, t-butyl- 

Cyclohexylidene epoxides, a-alkenyl- 

Cyclohexylimine, N-methyl-4fbutyl- 

reaction with allyl organometallic compounds, 2,983 

reduction, 8,231 

reaction with lithium homocuprates, 3,226 

reaction with allyl organometallic compounds 
stereochemistry, 2,983 

Cyclohexyl isocyanide 
reduction 

dissolving metals, 8,830 
Cyclohexyl radicals 

addition to methyl acrylate, 4,736 
Cyclohex y ne 

anthracene adduct 
retro Diels-Alder reaction, 5,589 

Cyclomethy lenomycin A 
synthesis 

via Pauson-Khand reaction, 5,1051 
Cy cloneosamandione 

synthesis, 7, 169 
1 ,ZCy clononadiene 

hydrobromination, 4,284 
hydrochlorination, 4,276 
hydrogenation 

palladium-catalyzed, 8,435 
reaction with iodine azide, 7,506 
synthesis 

via dihalocyclopropanes, 4,1010 
1,s-Cyclononadiene 

Cope rearrangement, 5,794 

transannular cyclization, 3,386 

thermal rearrangement, 5,716 

synthesis 

equilibrium, 5,806 

C yclononatetraene 

1,2,3-Cyclononatriene 

via dihalocyclopropanes, 4,1010 
1,2,6-Cyclononatriene 

1,3,5-Cyclononatriene 
hydrobromination, 4,284 

electrwyclization, 5,702 
photoisomerization, 5,709 
photolysis, 5,737 

1.3,6-Cyclononatriene 
synthesis 

via photoisomerization, 5,709 
C yclononatrienols 

6-Cyclononenol, 2,3-epoxy- 

C yclononenones 

Cope rearrangement, 5,806 

synthesis, 7,413 

synthesis 
via Cope rearrangement, 5,796 

acyloin coupling reaction 
intramolecular, 3,628 

bridged 

monoepoxides 

synthesis 

transannular reactions, 3,383 

anodic oxidation, 7,795 
dimerization, 5,66 
hydrocarboxylation, 4,945 
hydrogenation 

homogeneous catalysis, 8,450 
oxidation 

palladium(II) catalysis, 4,559 
photoaddition reactions 

with acetone, 5, 166 
reaction with N-acyliminium ions, 2, 1070 
synthesis 

Cyclooctadecane, 1,9-bis(3-rnethoxycarbonylpropyl)- 

C yclooctadienes 

synthesis via Cope rearrangement, 5,806 

transannular hydride shifts, 3,735 

via [4 + 41 cycloaddition, 5,639,640 

1,3-Cyclooctadiene 

via Cope rearrangement, 5,805 

homogeneous catalysis, 8,450 

1 ,4-Cyclooctadiene 
hydrogenation 

1 ,S-Cyclooctadiene 
anodic oxidation, 7,796 
bridged 

Cope rearrangement, 5,816 
cycloreversion reactions, 5.64 
dimerization, 5,66 
hydroboration, 8,708,714 
hydrogenation 

heterogeneous catalysis, 8,433 
homogeneous catalysis, 8,449,450 

ozonolysis, 8,399 
synthesis 

via Cope rearrangement, 5,791 
via divinylcyclobutane rearrangements, 5, 1025 
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transannular cyclization, 3,381 
1,5-Cyclooctadiene, 1,5-dimethyl- 

transannular cyclization, 3,382 
2,4-Cyclooctadienol 

oxidative rearrangement, 7,823 
C yclooctadienones 

synthesis 
via cyclobutenone ring opening, 5,690 

2,4-Cyclooctadienones 
dimerization, 566 

4H,5H,9H, 1 OH-Cycloocta[ 1,2-b:6,5-b’]difuran 
synthesis 
via 14 + 41 cycloaddition, 5,639 

Cyclooctanecarbaldehyde, 5-methylene- 

1,2-Cyclooctanediol 
transannular cyclization, 3,383 

cis 
synthesis, 7,444 

Cyclooctanes 
fused 

synthesis 
synthesis via Cope rearrangement, 5,806 

via cyclization of l$-dialdehydes, 3,575 
via [4 + 41 cycloaddition, 5,639 
via divinylcyclobutane rearrangements, 5, 1024 
via intramolecular ene reactions, 5,24 
via Michael addition, 4,6 

Cyclooctanes, 1,2-divinyl- 

Cyclooctanone 
Cope rearrangement, 5,810-812 

enol ester from 

reduction, 8,950 
synthesis, 3,781 

rearrangement, 3,850 

rearrangement, 3,850 

cycloaddition reactions 

monoepoxide 

synthesis 

tautomerism, 5,715 
1,3J-Cyclooctatriene 

tautomerism, 5,714 
Cyclooctene 

epoxidation 
oxygen, 7,383 

oxide 
solvolysis, 3,735 

Pauson-Khand reaction, 5, 1049 
photoaddition reactions 

with acetone, 5, 166 
photocycloaddition reactions 

with toluene, 5,655 
ring-opening metathesis polymerization, 5, 1120 
transannular electrophilic cyclization, 3,380 

4-Cyclooctene, hydroperoxy- 
synthesis, 7, 728 

Cyclooctene, 6-iodo- 
reactions with lithium cuprates 

0-acylation, 2,598 

Cyclooctanone, 2,8-dibromo- 

Cyclooctanone, 2,2,8-tribromo- 

Cyclooctatetraene 

dienes, 5,634 

rearrangement, 3,757 

via photoisomerization, 5,205 

mechanism, 3,213 

Cyclooctene, l-methyl- 

Cyclooctene, methylene- 

5-Cyclooctene, 3-methyleneallylidene- 

hydroboration, 8,714,718 

Cope rearrangement, 5,794 

synthesis 
via metal-catalyzed cyclodimerization, 5, 1 190 

Cyclooctene, l-nitro- 
synthesis, 6, 107 

Cyclooctene, 1 -phenyl- 
oxidation, 7,384 

Cyclooctenol 
acetate 

synthesis, 2,598 
Cyclooctenones 

synthesis 
via Cope rearrangement, 5, 1028 

4-Cyclooctenones 
electrochemical transannulation, 3,600 

C yclooctyne 
synthesis 
via oxidation of bishydrazones, 7,742 

Cyclopalladated complexes 
NJV-dialk y lbenzy lamine 

vinyl substitutions, 4, 837 
vinyl substitutions, 4,835,837 

Cyclopalladation-oxidation, 7,630 
2-C yclopentadecanone 

synthesis 
via cyclization, 1,553 

2-Cyclopentadecenone 
synthesis, 3,5 1 

C yclopentadiene 
anodic oxidation, 7,795 
cycloaddition reactions 

isopropenyl chromium complexes, 5, 1070 
propynyl chromium complexes, 5, 1072 
tropones, 5,618,621 

[4 + 31 cycloaddition reactions, 5,603405 
Diels-Alder reactions, 5,380-383,45 1 

comparison of promoters, 5,345 
imines, 5,403 
Lewis acid promoted, 5,340 
water promoted, 5,344 

Pauson-Khand reaction, 5, 1046 
retrograde Diels-Alder reactions, 5,552 
selective reduction, 8,567 
synthesis 

Ramberg-Bticklund rearrangement, 3,874,875 
via [3 + 21 cycloaddition reactions, 5,278, 1090 
via retro Diels-Alder reaction, 5,568 

1 ,fCyclopentadiene 
hydrochlorination, 4,276 

1,3-Cyclopentadiene, l-amino- 
synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1131 

Cyclopentadiene, hexachloro- 

Cy clopentadiene, hexamethyl- 

Cyclopentadiene, 5-(methoxymethy1)- 

Cyclopentadiene, phenyl- 

1,3-Cyclopentadiene, C-5 substituted 

hydrogenolysis, 8, 898 

cycloaddition with CJV-diphenylnitrone, 4, 1075 

Diels-Alder reactions, 5, 353 

chromium tricarbonyl complex, 4,527 
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Diels-Alder reactions, 5,347 

[4 + 31 cycloaddition reactions, 5,603 
substituted 

synthesis 

C yclopentadienone 

synthesis via retro Diels-Alder reaction, 5,568 

via [2 + 2 + 21 cycloaddition, 5,1133-1 135 
Cyclopentadienone, bis(trimethylsily1)- 

synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1134 

Cyclopentadienone, 2,5-di-r-buty1-3,4-dimethyl- 

via [2 + 2 + 21 cycloaddition, 5, 1135 
synthesis 

Cyclopentadienone, 2,5-dirnethoxycarbonyl- 
3,4-diphenyl- 
cycloaddition reactions 

cyclooctatetraene, 5,634 
N-ethoxycarbonylazepine, 5,634 

Cyclopentadienone, 2,5-dimethyl-3 ,Cdiphenyl- 
cycloaddition reactions 

cycloheptatriene, 5,632 
fulvenes, 5,626 
tropones, 5,620,622 

Cyclopentadienone, tetra-t-butoxy- 
synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1133 

Cyclopentadienone, tetrakis(dimethylamin0)- 
iron complex 

synthesis, 5, 1133 
Cyclopentadienone, tetrakis(trifluoromethy1)- 

synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1134 

C yclopentadienone, tetraphenyl- 
[4 + 31 cycloaddition reactions, 5,604 
reduction, 8,557 
synthesis, 2, 142 

synthesis 
Cyclopentadienone epoxides 

via retro Diels-Alder reactions, 5,561 
Cyclopentadienyl anion 

Cyclopentadieny lmethyl metal complexes 

via [2 + 2 + 21 cycloaddition, 5, 1147 

Vilsmeier-Haack reaction, 2,780 

synthesis 

Cyclopentane 
annulation, 1, 892 

functionalization, 7,7 
reaction with transition metal complexes, 7,3 
reaction with tungsten 

stereoselective annulations 

stereospecific synthesis, 3,653 
synthesis, 3,647; 6, 127 

intramolecular acyloin coupling reaction, 3,623 
via ene reactions, 5,9 
via intramolecular ene reactions, 5,21 
via metal-catalyzed cycloaddition, 5, 1200 
via Michael addition, 4 2 4  
via photocycloaddition, 5,657 

via free radical reaction, 5,926 

metal vapor synthesis, 7,4 

intramolecular diastereoselective additions, 2,651 

Cyclopentane, acetyl- 
synthesis 

polyene cyclization, 3,347 
Cyclopentane, alkylidene- 

synthesis 
via [3 + 21 cycloaddition reactions, 5,290 
via metal-catalyzed cdhnerizations, 5, 1189 

Cyclopentane, benzylidene- 

Cyclopentane, dimethylene- 

Cyclopentane, 1,3-dimethylene- 

synthesis, 1,663 

synthesis, 5, 1107 

synthesis 

3,3,4,4,5,5-hexamethyl- 

via metal-catalyzed cooligomerization, 5,1195 
Cyclopentane, 1 ,Zdhnethylene- 

[4 + 31 cycloaddition reactions, 5,600 

synthesis 
Cyclopentane, 2,2-dimethylmethylene- 

via metal-catalyzed cycloaddition, 5, 1190 
Cyclopentane, (diphenylmethylene)- 

synthesis 
via metal-catalyzed cycloadditions, 5, 11 89 

Cyclopentane, divinyl- 
synthesis 

Cope rearrangement, 5,794,796,806,821 

synthesis 

via palladium-ene reaction, 5,48 
Cyclopentane, 1 ,Zdivinyl- 

Cyclopentane, ethylidene- 

via [3 + 21 cycloaddition reactions, 5,290 
Cyclopentane, (i0domethylene)- 

synthesis 
via radical cyclization, 4,803 

Cyclopentane, 3-methoxy carbony lmethy lene- 
synthesis 
via metal-catalyzed cycloaddition, 5, 1190 

Cyclopentane, methylene- 
synthesis 
via [3 + 21 cycloaddition reactions, 5,287 
via metal-catalyzed cycloadditions, 5, 1188 

thio-Wittig rearrangement, 6,895 
Cyclopentane, 2-methylmethylene- 

synthesis 
via metal-catalyzed cycloaddition, 5, 1190 

Cyclopentane, 2-methylvinyl- 
synthesis 
via magnesium-ene reaction, 5,38 
via nickel-ene reaction, 5,56 

Cyclopentane, silylmethylene- 
synthesis 
via metal-catalyzed cycloaddition, 5, 1190, 1192 

Cyclopentane, sulfonyl(methy1ene)- 
synthesis 
via [3 + 21 cycloaddition reactions, 5, 305 

Cyclopentane, vinyl- 
synthesis 
via [3 + 21 cycloaddition reactions, 5,281 

Cyclopentane, 1 -vinyl-2-alkyl- 
synthesis 
via intramolecular ene reactions, 5, 10-15 

Cyclopentane, 1 -vinyl-2-alkylidine- 
synthesis 
via intramolecular ene reactions, 5, 15-17 

Cyclopentane, 2-vinyl- 1 -methylene- 
synthesis 
via intramolecular ene reaction, 5, 15 

Cyclopentane, ylidene- 
synthesis, 3,251 
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Cyclopentaneacetic acid, vinyl- 
synthesis 

via palladium-ene reactions, 5,55  
C yclopentanecarbaldehy de 

Cyclopentanecarboxy lates, 2-hydroxy- 
synthesis, 3,769 

synthesis 
via intramolecular Barbier cyclization, 1, 264 

Cyclopentanecarboxylic acid 
esters 

synthesis via [3 + 23 cycloaddition reactions, 5,282 
methyl ester 

synthesis, 3,903 
polyfunctionalized 

synthesis, 3,848 

2-isopropyl-5-methyl- 
synthesis, 3, 83 1 

esters 

Cyclopentanecarboxylic acid, 1 -hydroxy- 

Cyclopentanecarboxylic acid, 3-methylene- 

synthesis via metal-catalyzed codimerization, 5, 
1191 

synthesis 
1,3-Cyclopentanedialdehyde 

via oxidative cleavage of alkenes, 7,558 
1,3-Cyclopentanedicarboxylic acid 

Schmidt reaction, 6,818 
absolute configuration 

1,2-Cyclopentanediol 
oxidation 

sodium bismuthate, 7,704 
oxidative cleavage, 7,705,708 
synthesis 

intramolecular pinacol coupling reactions, 3,574 
1,242 yclopentanediol, cis-4-methylene- 

synthesis, 5,246 
1,3-Cyclopentanedione 

Clemmensen reduction, 8,3 13 
2,2-disubstituted 

enzymic reduction 
synthesis, pinacol rearrangement, 3,728 

specificity, 8,201 
1,3-Cyclopentanedione, 4-hydroxy- 

1,3-Cyclopentanedione, 2-methyl- 
synthesis, 3,829 

enolates 
alkylation, 3,55 

Cyclopentane- 1,2,4-trione 

C yclopentannulation 

Cyclopentanoid monoterpenes 

C yclopentanoids 

synthesis 
ketone oxallylation, 2,838 

methyl-3-phenylsulfonyl orthopropionate, 6, 164 

synthesis, 3, 850 

fused 

pol ycondensed 

synthesis 

synthesis via cyclopropane ring opening, 4, 1048 

synthesis via photoisomerizations, 5,229 

via [3 + 21 cycloaddition reactions, 5,287,561 
via retro Diels-Alder reactions, 5,561 

Cyclopentanol, cis-Zalkenyl- 

ene reaction, 2,547 
synthesis 

Cyclopentanol, 3-allyl- 
synthesis 

via carbomagnesiation, 4,877 
Cyclopentanol, dimethyl- 

preparative electrolysis 
from 6-hepten-2-one, 8, 134 

Cyclopentanol, divinyl- 
rearrangements, 1,881 

Cyclopentanol, cis-Zpropargyl- 
cyclofunctionalization, 4,393 

C yclopentanols 
formation 

intramolecular ene reaction, 2,542 
synthesis 

via samarium diiodide, 1,261 

type. II intramolecular ene reaction, 2,551 

Cyclopentanone, 3-alkenyl- 

alkylation, 3, 17 
Cyclopentanone, 3-alkyl- 

alkylation, 3, 17 
Cyclopentanone, 2-allyl- 

1 -endate 

1 -enolate 

synthesis 
alkylation of enolate, 3 ,6  

Cyclopentanone, 2-benzyl- 
synthesis 

alkylation of enolate, 3 ,6  
Cyclopentanone, 3-(2-bromoethyl)- 

endocycloalkylation, 3, 19 
Cyclopentanone, 2,3-dialkyl- 

synthesis 
conjugate addition-enolate alkylation, 3,9 

Cyclopentanone, 2-diazo- 

Cyclopentanone, 2,5-dibromo- 

Cyclopentanone, 22-dimethyl- 

chloroborane, 7,603 

synthesis, 3,900 

[4 + 31 cycloaddition reactions, 5,603 

reduction 

Cyclopentanone, 2-ethoxycarbonyl- 
tosylhydrazone 

synthesis, 2,5 13 
Cyclopentanone, 3-formyl- 

synthesis, 1,527 
Cyclopentanone, 2-halo- 

rearrangements, 3,848 
Cyclopentanone, 2-methyl- 

synthesis 
alkylation of enolate, 3,4 

Cyclopentanone, 3-methyl-3-phenyl- 
1 -enolate 

alkylation, 3, 17 
Cyclopentanone, 2-nitro- 

Cyclopentanone, 2-nitro-3,4-diiethyl- 

Cyclopentanone, permethyl- 

Cyclopentanone, 2-phenyl- 

synthesis, 6, 105 

synthesis, 6, 106 

reaction with a-selenoakyllithium, 1,674 

annulation 
via [3 + 21 cycloaddition reactions, 5,304 

reaction with organometallic compounds, 1, 150 

deprotonation, 3, 17 
Cyclopentanone, 3-phenyl- 
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1 -enolate 

synthesis 
alkylation, 3, 17 

via [4 + 31 cycloaddition, 5,601 
Cyclopentanone, P-substituted 

synthesis 
Knoevenagel reaction, 2,363 

Cyclopentanone, 3-(2-tosyloxyethyl)- 
endocycloalkylation, 3, 19 

Cyclopentanone, 2,2,5-trimethyl- 
aldol reaction 

isovaleraldehyde, 2,154 
Cyclopentanone, 2-undecyl- 

oxime mesylate 
Beckmann rearrangement, 6,770 

Cyclopentanone, 3-vinyl- 
synthesis 

via conjugate addition, 4,215 
Cyclopentanone enamine 

reaction with dihalocarbenes, 4, 1004 
Cyclopentanones 

aldol reaction, 2, 141, 147 
annulation 

intramolecular Barbier process, 1,262 
boron trifluoride complex 

NMR, 1,293 
dehydrogenation 

use of phenylselenium trichloride, 7, 135 
dimethyl acetals 

selective reduction, 8,217 
enolate 

Michael additions, 5, 1082 
formation 

type I1 intramolecular ene reaction, 2,55 1 
lithium enolates 

crystal structure, 1,26 
X-ray diffraction analysis, 1, 1 ,3  

magnesium enolates 
aldol reaction, 2, 199 

poly alkylation 
side reaction to monoalkylation, 3 ,4  

reactions with ethyl diazoacetate, 1,849 
reactions with organoaluminum reagents 

reduction 
stereoselectivity, 1,79 

aluminum amalgam, 8,116 
dissolving metals, 8, 122 

addition of carbon nucleophiles, 2,282 
Reformatsky reaction 

Ritter reaction, 6,270 
substituted 

nucleophilic addition reactions, 1,67 
synthesis, 1,862 

carbonylation, 3, 1024 
Dieckmann cyclization, 2,796 
ene reaction, 2,544 
Friedel-Crafts reaction, 2,756 
via [2 + 2 + 21 cycloaddition, 5, 1130 
via [3 + 21 cycloaddition, 5,283-286 
via Michael addition, 4, 18 

synthesis 

Cyclopentapyrazoles 
synthesis, 3,83 1 

1H-C y clopenta[c]pyrroles 
synthesis 

via metal-catalyzed cycloaddition, 5, 1194 
C yclopenta[b] p yrrolidines 

synthesis 

S-alkylidenehexahydro- 
synthesis 

Mannich cyclization, 2,1041 
1H-Cyclopenta[c]pyrrolo- 1,34iones, 

via metal-catalyzed cycloaddition, 5, 1194 
Cyclopentene, 1 -acetoxy- 

Cyclopentene, 1 -acetyl-2-methyl- 
Pauson-Khand reaction, 5, 1048 

synthesis, 7,8 
cyclohexane acetylation, 2,728 

Cyclopentene, 1 -aryl- 
thermal ene reaction 

mechanistic studies, 2,539 
Cyclopentene, 3-(3-butynyl)- 

Pauson-Khand reaction, 5,1057,1058 
Cyclopentene, 3-chloro- 

hydroboration, 8,705 
C yclopentene, 1 -chloro-2-hydroperfluoro- 

hydrogenation, 8,899 
Cyclopentene, 1 -chloro-2-iodohexafluoro- 

hydrogenolysis, 8,900 
Cyclopentene, 1 -chloroperfluoro- 

reduction, 8,897 
Cyclopentene, dichloro- 

synthesis 
via dichlorocyclopropyl compounds, 4, 1023 

Cyclopentene, 1 ,Zdmethoxy- 
synthesis, 5, 1083 

Cyclopentene, 1 ,Zdimethyl- 
hydrochlorination, 4,272 

Cyclopentene, 1,s-dimethyl- 
reduction 

diimide, 8,476 
1 -Cyclopentene, 1 ,2-disubstituted 

ozonolysis, 4, 1099 
Cyclopentene, 3,4-epoxy- 

reaction with ethylaluminum alkynide, 3,279 
reaction with Grignard reagents, 3,265 

Cyclopentene, 1,3,3,4,4,5$-heptafluoro- 
reduction, 8,897 

Cyclopentene, 4-hydroxy-4-( 1-hexyny1)- 
synthesis, 3,279 

Cyclopentene, methoxy- 
cycloaddition reactions 

with benzonitrile, 5,161 

cyclopropanation, 5, 1085 
hydrochlorination, 4,272 
Pauson-Khand reaction, 5,1046 

synthesis 

Cyclopentene, l-methyl- 

Cyclopentene, 3-methyl- 

Cyclopentene, 3-methylene- 

Cyclopentene, 4-methylene- 

Ramberg-Bgcklund rearrangement, 3,874 

annulation, 5,774 

synthesis 
via metal-catalyzed cycloaddition, 5,1194 
via rem Diels-Alder reactions, 5,563 

2-Cyclopentene, 1 -methylimino-3-methyl-5 ,S-diphenyl- 

Cyclopentene, 1 -(4-pentynyl)- 

synthesis 
via metal-catalyzed cycloaddition, 5, 1195 
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Pauson-Khand reaction, 5, 1057, 1062 
Cyclopentene, 1 -phenyl- 

hydmboration, 8,722 
3-Cyclopentene, 2-phenylsulfonyl- 

methyl ester, acetate 
synthesis, 3,654 

Cyclopentene, 3-substituted l-vinyl- 
Diels-Alder reactions, 5,349 

Cyclopentene, (trimethylsily1)- 
annulations, 1,596 

Cyclopentene, vinyl- 
synthesis 

nickel-catalyzed rearrangement, 5,917 
2-Cyclopenteneacetic acid 

cyclofunctionalization, 4,370 
Cyclopentene- 1 -carboxylic acid 

synthesis, 3,905 
Cyclopentene-3-carboxylic acid 

esters 
synthesis, 7,832 

2-Cyclopentenedicarboxylates 
synthesis 

4,95 

synthesis 

via addition reactions with organozinc compounds, 

3.5-Cyclopentenediols 

prostaglandin precursor, 3, 155 
2-Cyclopentene- 1 ,4-dione 

reduction, 8, 163 
aluminum hydrides, 8,544 

Cyclopentene- 1 ,2-diones 
synthesis 
via metal-catalyzed cycloaddition, 5, 1200 

4-Cyclopentene- 1,3-diones, 2-alkylidene- 
synthesis 

Cyclopentenes 
via cyclobutenone ring opening, 5,690 

annulation, 5,95 1 
opening of cyclopropyl ketones, 5,925 
use of vinylcyclopropane, 5,919 

cobalt carbonyl catalyst, 3,1024 
carbon ylation 

[2 + 2 + 21 cycloaddition reactions, 5, 1130 
diamination, 7,484 
hydrocarboxy lation 

irradiation 

oxidation 

dicarboxylation, 4,947 

with m-xylene, 5,65 1 

Wacker process, 7,451,452 
Wacker process with heteropolyacids, 7,462 

oxidative cleavage 
ozone, 7,558 

oxide 
rearrangement, lithium halide catalyzed, 3,764 

Pauson-Khand reaction, 5, 1046 
rearrangement 

vinylcyclopropane, 5,907 
synthesis 

Ramberg-B&cklund rearrangement, 3,874 
selectivity, 5,907 
via [4 + 11 annulation, 5, 1008 
via [3 + 21 cycloaddition reactions, 5,277 
via Michael addition, 4, 16 
via reaction of allenylsilanes with cr,P-unsaturated 

carbonyl compounds, 1,596 
via vinylcyclopropane rearrangement, 5, 1012 
via vinylcyclopropane thermolysis, 4, 1048 

C yclopentenoc ycloalkanones 
synthesis 
via copper catalyzed Grignard addition, 4,91 

1 -Cyclopentenol, 2,3-epoxy- 

2-Cyclopentenol, 4-OXO- 
synthesis, 7,413 

acetate 
conjugate additions, 4,211 

Cyclopentenol, vinyl- 
allylic rearrangements, 7, 822 

Cyclopentenols 
synthesis 
via retro Diels-Alder reactions, 5, 562 

Cyclopentenone, 3-alkyl- 
lithium dienolates 

methylation, 3,22 
Cyclopentenone, 3-alkyl-4-(hydroxyalkyl)- 

synthesis 
via Pauson-Khand reaction, 5, 1057 

2-Cyclopentenone, 3-alkylidene- 
synthesis 
via Nazarov cyclization, 5,777 

Cyclopentenone, 3-amino- 
extended dienolates 

y-alkylation, 3,24 
Cyclopentenone, 5-aryl- 

synthesis 
via Pauson-Khand reaction, 5, 1045 

Cyclopentenone, 2-bromo- 
reduction 

aluminum hydrides, 8,545 
Cyclopentenone, 3-n-butyl- 

2-Cyclopentenone, 5-chloro- 

alkyne acylation, 2,725 
via Nazarov cyclization, 5,777 

photocycloaddition reactions, 5, 125, 127 

synthesis 

Cyclopentenone, dialkyl- 
reduction 

dissolving metals, 8, 122 
Cyclopentenone, 2,5-dialkyl- 

synthesis 
via [3 + 21 cycloaddition reactions, 5,285 

Cyclopentenone, 4,4-dialkyl- 

Cyclopentenone, 4,5-dialkyl- 

Cyclopentenone, 4j-dihydroxy- 

synthesis, 3,42 

synthesis, 2, 726 

enolates 
alkylation, 3, 11 

2-Cyclopentenone, 2,5-dimethyl- 
synthesis 
via vinylallene epoxidation, 5,772 

2-Cyclopentenone, 4,4-dimethyl- 

base catalyzed, 4,239 

via Wacker oxidation, 7,456 

dimerization 

synthesis 

Cyclopentenone, 4,4-disubstituted 3-methyl- 
synthesis 
via Nazarov cyclization, 5,767 

Cyclopentenone, 2-ethoxycarbonyl- 
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[3 + 21 cycloaddition reactions, 5,273 
2-Cyclopentenone, 4-hydroxy- 

conjugate additions 
Lewis acids, 4, 143 

synthesis, 2, 142; 3, 10 
via Nazarov cyclization, 5,771 

reaction with Gilman reagents, 4.21 1 

reactions with dithioacetal oxides, 1,528 

conjugate additions 
chiral organocopper compounds, 4,227 

tandem vicinal difunctionalization, 4,245 

synthesis 

2-Cyclopentenone, 5-methoxy- 

2-Cyclopentenone, 2-[6-(methoxycarbonyl)-l -hexyl]- 

2-Cyclopentenone, 2-methyl- 

2-Cyclopentenone, 4-methyl- 

Cyclopentenone, 2-methylene- 

Cyclopentenone, 4-methylene- 

via Nazarov cyclization, 5,767 

synthesis 
carbonylation of 1-iodo-1 Pdienes, 3, 1025 

synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1131 

Cyclopentenone, 5-methylene- 
synthesis 

via Nazarov cyclization, 5,780 
via retro Diels-Alder reactions, 5.560 

2-Cyclopentenone, 2-pentyl- 
synthesis 

via double bond migration, 7,457 
2-Cyclopentenone, 5-pentyl- 

synthesis 
via Claisen rearrangement, oxidation, 7,457 

2-Cyclopentenone, 3-phenylthio- 
synthesis 

via Nazarov cyclization, 5,778 
2-Cyclopentenone, 5-phenylthio- 

synthesis 
via Nazarov cyclization, 5,778 

C yclopentenones 
addition reactions 

a’-alkylation, 3,21 
annulations 

with a-silyl ester enolates, 4, 107 

regiospecific, 1,584 
Wacker oxidation, 7,455 

palladium catalyzed, 5,281 
[3 + 21 cycloaddition reactions, 5,301 

dialkylation, 4,255 
dicarboxylation, 4,948 
a-enolate 

functionalized 

isomerization, 5,762 
photocycloaddition reactions 

stereochemical scrambling, 5,128 
reaction with 1 -phenylselenoallyllithium 

regiochemical control, 1,691 
reduction 

aluminum hydrides, 8,543 
biochemical, 8,558 
dissolving metals, 8, 123 
molecular orbital calculations, 8,16 

reaction with aldehydes, 2,198 

synthesis via retro Diels-Alder reactions, 5,560 

selective reduction 

borohydrides, 8,539 

reactions with allylic sulfinyl carbanions, 1,521 
synthesis, 1,555; 3,936; 5,1105; 7,797,802,819 

allenyl organoaluminum, 2,89 
from 2-chloro-l,3-cyclohexanediones, 3,871 
Ramberg-Bikklund rearrangement, 3,868,874, 

via conjugate addition to a-nitroalkenes, 4,143 
via [2 + 2 + 21 cycloaddition,5,1131-1133 
via [3 + 21 cycloaddition, 5,283-286 
via cyclopropane ring opening, 4,1046 
via dihalocyclopropyl compounds, 4, 1018 
via divinyl ketones, 1,430 
via hydration of dienynes/ring closure, 5,752 
via Nazarov cyclization, 5,757 
via Pauson-Khand reaction. 5,1037 
via three-carbon annulation, 1.548 
via vinylallene epoxidation, 5,772 

4-substit~ted 

875 

tandem vicinal difunctionalization, 4,245 
zirconium dienolates 

aldol reaction, 2,303 
Cyclopentylamines, 2-methyl- 

reduction 
stereoselectivity, 8,55 

Cyclopentylmethyl radicals 
synthesis, 7,731 

Cyclopeptides 
synthesis, 6,389 

C yclophanedienes 

C yclophanediones 
synthesis, 6,134 

[m.m]-meta-Cyclophanediones 
synthesis 

Cyclophanes 

Ugi reaction, 2, 1095 

synthesis 
via arynes, 4,507 

via Swl reaction, 4,477 

synthesis, 3,557,591,594 

unsaturated 

m-C yclophanes 
synthesis 

1 ,Zrearrangement, 3,927 

synthesis, 3,877 

coupling reactions, 3,452 
via cycloaromatization reaction, 2,622 

via nitrilimine 1,l-cycloaddition, 4, 1084 

C yclopropa[c]cinnolines 

C yclopropanation 
acry laldehyde 

alkenes, 5, 1084 

synthesis 

via enolate alkylation, 4,239 

alkyl diazoacetate, 4,1035 
intramolecular, 4,1040-1043 

asymmetric, 4,961,1038 
cobalt catalysts, 4,1040 
diastereoselectivity, 4.1037 
enantioselective, 4,980,987 
sequential Michael ring closure, 4,262 
Simmons-Smith methylenating agent 

hydroalumination adducts, 8,756 
via conjugate addition, 4,258 

Cyclopropane, 1 -acetoxy-3-akyldifluorouoro- 
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ring opening, 4,1020 

synthesis 
Cyclopropane, 1-alkyl-1-halo- 

via lithium carbenoids, 4, 1008 
Cyclopropane, alkylidene- 

reactions with alkenes 

synthesis, 1,652; 3, 116 
metal catalyzed, 5, 1191 

via lithium-halogen exchange, 4, 1008 
Cyclopropane, allyl- 

synthesis. 
via boron-ene reaction, 5,33 
via cycloaddition of bicyclo[ 1.1 .O]butanes, 5, 1 185 

Cyclopropane, allylidene- 
synthesis, 1,652 
via Peterson alkenation, 1,786 

Cyclopropane, 1-p-anisyl-2-vinyl- 
rearrangement 

Cyclopropane, aryl- 
synthesis, 3, 120 

Cyclopropane, 2,3-bis(alkoxycarbonyl)- 1 -(2-methyl- 
1-propenyl)- 
synthesis 

cyclopentene synthesis, 5, 1014 

via metal-catalyzed cycloaddition, 5, 1197 
Cyclopropane, 1,l -bis(benzenesulfonyl)- 

use in synthesis, 6, 16 1 
Cyclopropane, 1,l-bis(methy1thio)- 

ketones from, 3, 124 
Cyclopropane, 1 ,1-bis(phenylse1eno)- 

synthesis, 1,638; 3, 136 
Cyclopropane, 1,l-bis(se1eno)- 

synthesis, 1, 657 
Cyclopropane, bromo- 

reaction with lithium in diethyl ether 

synthesis 
crystal structure, 1, 10 

via bromocarbene, 5, 1012 
Cyclopropane, 1 -bromo- 1 -tributylstannyl- 

synthesis 
by transmetallation, 3, 196 

Cyclopropane, butylidene- 
cycloaddition reactions 

carbon dioxide, metal catalyzed, 5, 1196 

2-fluoro-l,3-butadiene, 4, 1020 

Cyclopropane, chlorofluoro-2-(trimethylsilyl)methyl- 
rearrangement 

Cyclopropane, 1 -cyano-2,2-dihalo- 

via dihalocarbene, 4, 1002 
synthesis 

Cyclopropane, deutero- 
synthesis 
via cyclopropanation, 4, 1039 

Cyclopropane, gem-dialkyl- 
synthesis 
via organocuprates, 4, 1009 

Cyclopropane, dibromo- 

Cyclopropane, dibromotetramethyl- 

Cyclopropane, dibromovinyl- 
rearrangement, 5,950 

Cyclopropane, dichloro- 
synthesis, 4, lo00 

lithium-halogen exchange, 4,1007-1009 

rearrangement 
1,2,2-trimethylbicyclo[l.l.0]butane,4, 1013 

Cyclopropane, dienyl- 
rearrangement 

Cyclopropane, difluoro- 
ring opening, 4,1020 

Cyclopropanes, dihalo- 
electrocyclic ring opening, 4,1016-1020 
elimination/addition reactions, 4,1014-1016 
elimination reactions, 4,1014-1016 
monoreduction 

selective, 8,806 
ring expansion, 4,1017-1020 
solvolysis, 4, 1021 
synthesis, 4,999-1025 
transformations, 4, 1006 

Cyclopropane, dimethyl- 
synthesis, 3,216 

Cyclopropane, 1 -dimethylamino-2-vinyl- 
rearrangement 

palladium catalysis, 5,9 17 

activation energy, 5, 1007 
Cyclopropane, 2,2-dimethyl- 1 -methylene- 

codimerization 
metal catalyzed, 5, 1191 

cycloaddition reactions, 5, 1190 
[3 + 21 cycloaddition reactions 

nickel catalyzed, 5,294 
Cyclopropane, diphenylidene- 

cycloaddition reactions, 5, 1189, 1190 
with unsaturated ketones, 5, 1192 

[3 + 21 cycloaddition reactions 
nickel catalyzed, 5,294 

Cyclopropane, 1,l -diphenyl-2-isocyano-2-methyl- 
reduction, 8,830 

Cyclopropane, 1,1 -dithio- 
synthesis, 3, 124 

Cyclopropane, divinyl- 
Cope rearrangement, 4, 1048 
synthesis 

Cope rearrangement, 5,791,803-805,820 

via cyclopropanation, 4, 1049 
Cyclopropane, 1 ,2-divinyl- 

enantiospecificity, 5,973-976 
mechanism, 5,972 
stereospecificity, 5,973 
substituent effects, 5,973 

rearrangements, 5,971-996 
ring cleavage 

tricyclic 
selectivity, 5,912 

Cope rearrangement, 5,993-996 

metallation, 3, 194 

cycloaddition reactions 

Cyclopropane, hexylidene- 

Cyclopropane, 1 -hydroxyalkyl- 

Cyclopropane, 1-( 1’-hydroxyalky1)-1 -(methylseleno)- 

Cyclopropane, isopropy lidene- 

Cyclopropane, 1 -ethoxy-1-lithio- 
synthesis 

Cyclopropane, 1 -ethoxy- 1 -trimethylsiloxy- 

aldehydes, metal catalyzed, 5, 1200 

[3 + 21 cycloaddition reactions, 5,290 

ring opening, 4, 1043 

rearrangement, 1,717 

cycloaddition reactions, 5, 1189, 1190 
carbon dioxide, metal catalyzed, 5, 1196 
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[3 + 21 cycloaddition reactions, 5,290 
Cyclopropane, keto vinyl- 

free radical 1,6-addition reactions 
alkyl boranes, 5,926 

rearrangement, 5,909 
Cyclopropane, lithiobromo- 

reaction with catechol borane, 4, 1008 
Cyclopropane, ( 1 -methoxy- 1 -phenylthio)- 

synthesis 
via Pummerer rearrangement, 6,  146 

Cyclopropane, 1 -methoxy-2-vinyl- 

activation energy, 5, 1007 
rearrangement 

Cyclopropane, methylene- 
addition to dichlorocarbene, 4, 1002 
a-allylpalladium complexes from, 4,587 
codimerization 

coolig omerization 

cycloaddition reactions 

metal catalyzed, 5,1191 

allene, metal catalyzed, 5,1195 

alkynes, metal catalyzed, 5,1194,1195 
carbon dioxide, metal catalyzed, 5,1196 
2-cyclopentenones, metal catalyzed, 5, 1193 
metal catalyzed, 5,1188,1193 

diastereoselectivity, 5,290 
distal ring-opening, 5,288 
ketenimines, metal catalyzed, 5, 1195 
metal catalyzed, 5,1194 
nickel catalyzed, 5,293 
palladium catalyzed, 5,289 
proximal ring-opening, 5,288 

oxidative cleavage, 7,825 
oxidative rearrangement, 7,833 
reaction with alkenes 

[3 + 21 cycloaddition reactions, 5,288 

metal catalyzed, 5, 1191 
Cyclopropane, 1 -methylene-2-vinyl- 

codimerization 
with norbomene, 5,1190 

Cope rearrangement, 5,794 
cyclodimerization, 5, 1190 
rearrangement, 5,947 

Cyclopropane, 2-methylmethylene- 
cycloaddition reactions, 5, 1190 

Cyclopropane, cis-methylvinyl- 
flash vacuum pyrolysis, 5,906 

Cyclopropane, monohalo- 
synthesis 

via reductive dehalogenation, 4, 1006 
Cyclopropane, 1 -0xido- 1 -( 1’-phenylselenoxyalky1)- 

rearrangement, 1,715 
Cyclopropane, oxyvinyl- 

ring expansion, 5,919 
Cyclopropane, 1 -phenyl- 1 -methylseleno- 

synthesis, 1,669 
Cyclopropane, 1 -phenyl-2,3-phenacyl- 

synthesis, 1,655 
Cyclopropane, phenylseleno- 

metallation, 1,641 
Cyclopropane, phenylthio- 

allylation, 3,88 
Cyclopropane, 1 -phenylthio- 1 -(trimethylsiloxy)- 

synthesis 
via silyl-Pummerer rearrangement, 6, 146 

Cyclopropane, propenylidene- 
[2 + 21 cycloaddition reactions 

tetracyanoethylene, 5,76 
Cyclopropane, silavinyl- 

rearrangement, 5,950 
Cyclopropane, siloxy- 

coupling reactions 
with Grignard reagents, 3,460 
with sp3 organometallics, 3,455 

Cyclopropane, silyloxy- 
cleavage 

iron(III) chloride, 2,444 
1,6-diketones from, 2,445 
homoenolate precursor, 2,442 
synthesis, 2,443 

ring cleavage 
Cyclopropane, 1 -silyloxy-2-carboalkoxy- 

Cyclopropane, tetramethyl- 
anodic oxidation, 7,794 

Cyclopropane, trialkylsilyloxy- 
rearrangement, 1,879 

Cyclopropane, 2-(trimethylsily1)methylene- 
cycloaddition reactions, 5, 1190 

with unsaturated ketones, 5,1192 

via homoenolates, 4, 120 

Cyclopropane, vinyl- 
a-allylpalladium complexes from, 4,590 
bonding, 5,901 
cycloaddition reactions, 5,926 

metal catalyzed, 5,1200 
palladium catalysis, 4,593 

[2 + 21 cycloaddition reactions, 5,71 
electron deficient 

free-radical polymerization, 5,926 
one-electron transfer, 5,77 
PatemWBiichi reaction, 5, 157 
photochemical rearrangement, 5,913 
radical annulation, 4,824 
radical reactions, 5,926 
reaction with nucleophiles, 5,921 
rearrangements, 5,211,267,899-965, 1006 

carbanion-accelerated, 5, 1012-1014 
carbocation-accelerated, 5,lO 14-1 0 1 6 
copper catalysis, 5,917 
cyclopentene, 5,907 
oxyanion-accelerated, 5, 1007-101 1 
platinum catalysis, 5, 917 
rhodium catalysis, 5,916,917 
stereoselectivity, 5, 1007 
stereospecificity, 5,907 
substituent effects, 5,904 

1,s-sigmatropic shift 
hydrogen, 5,906 

strain energy, 5,901 
a-sulfonyl carbanions 

synthesis, 5,905 

[3 + 21 cycloaddition reactions, 5,281 

rearrangements, 5,1012 

via metal-catalyzed cycloaddition, 5, 1197-1 199 
via photoisomerization, 5 ,  194 
via ylide addition to carbonyl, 5 9 5  1 

thermolysis, 4, 1048 

rearrangement 
Cyclopropane, vinyldihalo- 

cyclopentadienes, 4, 1012 



54 1 Cumulative Subject Index Cy clopropanols 

Cyclopropane, vinylmethylene- 
synthesis 
via dihalocyclopropyl compounds, 4, 1015 

Cyclopropane-1 -acetaldehyde, 2,2-dimethyl- 
3-(2’-oxo)-propyl- 
dimethyl acetal 

synthesis, via ozonolysis of 3-carene, 7,548 
Cyclopropanecarbaldehy de, 1 -( arylthio)- 

reduction 
aluminum hydrides, 8,544 

Cyclopropanecarbodithioate, methyl 
synthesis 
via methyl cyclodithioformate, 6,456 

Cyclopropanecarboxylic acid, 2-allyl- 
methyl ester 

synthesis via cycloaddition of 
bicyclo[l.l.O]butanes, 5, 1186 

via magnesium-ene reaction, $30 
Cyclopropanecarboxylic acid, 1 -amino- 

synthesis 

synthesis 
via ketocarbenoid addition to alkynes, 4, 1050 

Cyclopropanecarboxylic acid, 
2-t-butyl-2-(trimethylsilyloxy)- 
esters 

reactions with NjV-dimethyl(methy1ene)iminium 
salts, 2,911 

1 -Cyclopropanecarboxylic acid, 2-hydroxymethyl- 
1 -amino- 
synthesis, 1,559 

Cyclopropanecarboxylic acid, 2-siloxy- 
methyl ester cycloaddition reactions 

Cyclopropanecarboxylic acid, 2-silyloxy- 
carbonyl compounds, metal catalyzed, 5, 1200 

homoenolate equivalents 
reactions with NJ-dimethyl(methy1ene)iminium 

salts, 2,911 
reactions with carbonyl compounds, 2,448 

synthesis, 6 ,3  1 1 

ethyl ester 

synthesis, 3,848 

Cyclopropanecarboxylic acid anhydride 

Cyclopropanecarboxylic acids 

Friedelxrafts reaction, 2,756 

zinc carbenoid, 2,444 
Cyclopropanedicarboxylates, 1 -alkyl-2-halo- 

1,l-Cyclopropanedicarboxylic acid, 2-alkenyl- 

Cyclopropanediols 

synthesis 
via addition with organozinc compounds, 4,95 

intermolecular alkylation, 3,56 

synthesis 
intramolecular pinacol coupling, 3,572 

Cyclopropane-2,3-dioxopropionic acid 
ethyl ester 

rearrangement, 3,83 1 
Cyclopropane ketal 

synthesis 

Cyclopropanes 
via dihalocyclopropyl compounds, 4, 1015 

bonding, 5,900 
charge-accelerated rearrangements, 5, 1006-1016 
cleavage, 2,444 

12 + 11 cycloadditions, 5, 1084 
catalytic hydrogenation, 4, 1043 

diradical opening, 5,900 
enantioselectivity, 4,952 
energetics, 5,900 
energy content 

formation 
effect on synthesis, 5,904 

arene-alkene photocycloadditions, 5,649 
metal homoenolate reaction, 2,443 

from A’-pyrazolines, 4, 1102 
functionalized 

lithiation, 1,480 
neighboring group 

optically active 

synthesis, 4, 103 1 

epoxide ring opening, 3,736,752,753 

synthesis via conjugate addition to oxazepines, 4, 
206 

oxidative rearrangement, 7,823,833 
polarized 

13-dipolar synthetic equivalents, 5,266 
reactions with transition metal complexes, 7,4 
reactivity, 5,901 
ring expansion, 3,785 
stereochemistry, 4,952 
stereoselective synthesis 

strain energy, 5,900 
substituents 

synthesis, 3, 163; 4,951; 6,556 

Knoevenagel reaction, 2, 360 

stereospecificity, 4,952 

Darzens glycidic ester condensation, 2,432 
from enones, 2,43 1 
reduction of malonate, 3,620 
via alkylidene transfer, 4,951-994 
via diazo ketones, 6, 126 
via 1,3-eliminative cyclization of y-stannyl 

via enamines and diazomethane, 6 ,7  16 
via Michael reaction, 4,2 
via reductive dehalogenation, 4, 1006 
Wurtz reaction, 3,422 

Cyclopropanesulfomorpholine 

Cyclopropanesulfonic acid 

synthesis, 3, 180 

synthesis, 3, 18 1 

alcohols, 7,621 

synthesis, 3, 18 1 

t-butyl esters 

neopentyl ester 

Cyclopropane- 1,1,2-tricarboxylic acid 
triethyl ester 

Cyclopropanols 
oxidation 

lead tetraacetate, 7,824 
oxidative cleavage, 7, 824 
rearrangement, 1,874 
synthesis 

synthesis via Michael reaction, 4,2 

via dissolving metal reductions, 8,528 
via organosamarium compounds, 1,261 

rearrangements, 5, 1007 

Cyclopropanols, vinyl- 
lithium salts 

pyrolysis, 5,920 
salts 

synthesis, 5, 1007 



Cy clopropanone 

Cyclopropanone, 2,2-dimethyl- 

Cyclopropanone, 2,3-dimethyl- 
[4 + 31 cycloaddition reactions, 5,597 

Lewis acid complexes 
structure, 1,287 

Cyclopropanone, diphenyl- 
cycloaddition reactions 

Cumulative Subject Index 542 

metal catalyzed, 5,1200 

metal catalyzed, 5, 1200 

Cyclopropanones 
cycloaddition reactions 

[4 + 31 cycloaddition reactions, 5,597 
Nfl-dialkylh ydrazones 

preparation, 2,505 
Favorskii rearrangement, 3,840 
reactions with diazomethane, 1,847 

synthesis 
C ycloproparenes 

via Peterson alkenation, 1,786 
Cyclopropene, 1 ,2-dibromo- 

synthesis 
via dihalocyclopropyl compounds, 4, 1015 

Cyclopropene, 3,3-dicyclopropyl- 

metal catalyzed, 5,1198 
cycloaddition reactions 

dimerization, 5 6 5  

synthesis 
Cyclopropene, 3,3-difluoro- 

via retro Diels-Alder reactions, 5,560 
Cyclopropene, 3,3-dimethoxy- 

cycloaddition reactions 

dimerization, 5,65 

cyclodimerization 

metal catalyzed, 5, 1 199 

Cyclopropene, 3,3-dimethyl- 

metal catalyzed, 5,1197 
Cyclopropene, 1 ,Zdiphenyl- 

Cope rearrangement, 5,794 
cycloaddition reactions 

metal catalyzed, 5,1197 
Cyclopropene, 1,2-diphenyl-3 -methyl3- 

Cyclopropene, halo- 

Cyclopropene, 3-methoxycarbonyl- 1 -propyl- 

o-vinylphenyl- 
intramolecular [2 + 21 cycloadditions, 5,67 

synthesis 
via dihalocyclopropyl compounds, 4, 1015 

cycloaddition reactions 

Cyclopropene, 1 -methyl- 
carboboration, 4,885 
dimerization, 5, 1197 
reactions with triallylboranes, 5,33 

Cyclopropene, 3-methyl-3-cyclopropyl- 
cycloaddition reactions 

Cyclopropene, methylene- 
cycloadditions, 5,64 
dimerization, $65 

Cyclopropene, tetrachloro- 
synthesis 

Cyclopropene, trihalo- 
aminolysis, 6,521 

Cyclopropene, vinyl- 

metal catalyzed, 5,1198 

metal catalyzed, 5,1198 

via dihalocyclopropyl compounds, 4, 1015 

a-aylpalladium complexes from, 4,587 
rearrangement, 5,947 

.rr-allylpalladium complexes from, 4,587 
carbocupration, 4,895 
carbomagnesiation, 4,874 
carbozincation, 4,880 
cycloaddition reactions, 5,64 

oxidative cleavage, 7,825 
synthesis 

C yclopropenes 

alkanes, metal catalyzed, 5,1197-1 199 

intramolecular McMurry reaction, 3,588 
via [2 + 13 cycloadditions, 5, 1089 

Cyclopropenone, 3-acyl- 
ring enlargement 

cyclobutene synthesis, 5,677 
Cyclopropenone, diphenyl- 

cycloaddition reactions 

Cyclopropenone, 3-hydroxymethyl- 
ketenes, metal catalyzed, 5,1200 

ring enlargement 

Cyclopropenone ketals 

C yclopropenones 

cyclobutene synthesis, 5,677 

1,3-dipolar synthetic equivalents, 5,266 

cycloaddition reactions 

synthesis 
metal catalyzed, 5,1200 

via dihalocarbene, 4, 1005 
Cyclopropyl aldehydes 

Cyclopropylamine, 2-phenyl- 
rearrangement, 5,909 

synthesis 

reduction 

via Curtius reaction, 6,811 
Cyclopropy 1 bromides 

lithium aluminum hydride, 8,802 
C yclopropylcarbinols 

oxidative rearrangement, 7,825 
spiro-fused 

solvolysis 

oxidative rearrangement, 7,834 
Cy clopropylcarbinols, dichloro- 

divinyl ketones from, 5,770 
Cyclopropy lcarbiny 1 anion 

reactivity, 5,901 
Cy clopropylcarbiny 1 cation 

reactivity, 5,901 
Cyclopropylcarbiny 1 radical 

reactivity, 5,901 
Cyclopropyl compounds 

[3 + 21 cycloaddition reactions 
palladium catalyzed, 5,281 

Cyclopropyl compounds, I-bromo- 

via lithium-halogen exchange, 4, 1007 
synthesis 

Cyclopropyl compounds, fluorobromo- 
synthesis 

Cyclopropyl esters 
rearrangement, 5,909 

C yclopropylimiies 
rearrangements, 5,909,945 

synthesis, 5,946 

via brominative decarboxylation, 4, 1006 

use in alkaloid synthesis, 5,952 



543 Cumulative Subject Index C ytovaricin 

Cy clopropyl ketones 
rearrangement, 5,909 

Cyclopropy l-7r-methane rearrangements 
photoisomerizations, 5,198 

Cyclopropylselenonyl anions 
synthesis, 1,828 

Cycloreversion reactions 
cyclobutanes, 5,64 

C yclosarkom ycin 
synthesis 

C yclosativene 

Cycloseyc hellene 

via Pauson-Khand reaction, 5,1051 

synthesis, 7,517 

synthesis 

Cyclosporin A 
Prins reaction, 2,542 

aldol reaction 

synthesis, 6, 385 

synthesis 

synthesis of MeBMT, 2,219 

1,8-Cyclotetradecadiene 

alkene metathesis, 5, 11 19 
Cyclotetradecene, 1 -triethylsilyloxy- 

synthesis, 8,557 
1 ,2-Cyclotridecadiene 

hydrobromination, 4,284 
hydrogenation 

C ycloundecadiene 
homogeneous catalysis, 8,450 

Cope rearrangement 

1,2-Cycloundecadiene 
reaction with iodine azide, 7,506 

Cycloundecanone, 2-bromo- 
rearrangements, 3,849 

1,3,5-Cycloundecatriene 
irradiation, 5,717 

equilibrium, 5,810 

C ycloundecene 
hydroalumination, 8,739 
transannular cyclization, 3,398 

p-C ymene 
solvent 

Cysteine 
reductive decarboxylation, 7,720 

protecting groups 
use in peptide synthesis, 6,664 

Cysteine, N-benzoyl- 
lithium borohydride modifier, 8, 169 

Cysteine, 4-picolyl- 
cleavage, 8,974 

Cysteine proteases 
peptide synthesis, 6, 395 

Cystine, N,”-dibenzoyl- 
lithium borohydride modifier, 8,169 

Cytidine 5’-monophosphoneuraminic acid 
synthesis 

Cytochalasin B 
synthesis 

Cytochalasins 

enzymatic methods, 2,464 

via Diels-Alder reaction, 5,351 

3,2-sigmatropic rearrangement 

synthesis, 7, 183 
synthesis, stereocontrol, 3,960 

via iterative rearrangements, 5,894 
via SmIz-promoted macrocyclization, 1,266 

Cytochrome P-450 
alkane hydroxylation, 7, 11 
alkene epoxidation catalysis, 7,382 
camphor hydroxylation 

catalyst, 7,80 

fluorination, 7,535 

synthesis, 1,401 

Cytosine 

Cytovaricin 



D 
Dactylol 

synthesis, 3,404 
DAHP synthetase 

organic synthesis 
use in, 2,466 

Dakin oxidation 
aryl aldehydes 

synthesis of phenols, 7,674 
Dakin-West reaction 

N-acyl-cw-amino ketones, 3, 889 
a-Damascone 

synthesis 

p-Damascone 
microbial oxidation, 7,77 

&Damascone 
synthesis 

via Grignard reagent and base, 1,417 

Knoevenagel reaction, 2,370 
Damsin 

synthesis, 3,20; 7, 313 
Damsinic acid 

synthesis 
via Cope rearrangement, 5,982 

Dane salt 

Danishefsky 's diene 
a-amido p-lactams from, 5,95 

cycloaddition reactions, 5, 1072 
Diels-Alder reactions, 5,329 

synthesis 

Daphneticin 

Darvon alcohol 

Darzens aldehyde synthesis 

Darzens glycidic ester condensation, 2,409439 

Daphnane diterpenoids 

via Cope rearrangement, 5,984 

synthesis, 3,691 

lithium aluminum hydride modifier, 8, 164 

epoxide ring opening, 3,738 

aromatic nucleophilic substitution 
competing reaction, 4,432 

asymmetric catalysts, 2,435 
asymmetric variants, 2,435 
cis:trans isomer ratios, 2,414 
intramolecular, 2,427,434 
mechanism, 2,411 
modifications, 2,427 
phase-transfer conditions, 2,429 
solid-liquid systems, 2,434 
stereochemistry, 2,412 

Darzens-Nenitzescu reaction 
alkene acylation, 5,777 

Daucenone 
synthesis, 3,586 

Daucon 
synthesis 

Daunomycin 

Daunomycin, 11 -deoxy- 

Daunomycin, 4-dimethoxy- 

via [4 + 31 cycloaddition, 5,609 

synthesis, 7,341 

synthesis 
carbonyl group protection, 6,680 

synthesis 
via arynes, 4,497 

Daunomycinone 
synthesis, 5, 1096, 1098, 1099 

via alkynylcerium reagents, 1,242 
via annulation, 1,554 
via Diels-Alder reaction, 5,393 

Daunomycinone, demethoxy- 

Daunomycinone, 4-demethoxy- 
synthesis, 7,351,352 

synthesis, 5, 1096 
via Diels-Alder reaction, 5,375,384 
via oxyanion-accelerated rearrangement, 5 ,  1023 

Daunomycinone, 7-deoxy- 
synthesis 

via chiral acetals, 1,64 
Daunomycinone, 1 1 -deoxy- 

synthesis, 1,567; 5, 1096 
Daunomycinone, dideoxy- 

synthesis 
via aromatic Claisen rearrangement, 5,834 

Daunomycinone, 1 -methoxy- 
synthesis 

Daunosamine 
via Diels-Alder reactions, 5,396 

amino sugars, 2,323 
synthesis, 1,349 

Diels-Alder reaction, 2,689 
Mannich reaction, 2,924 
via Baeyer-Villiger reaction, 7,678 

Dauricine 

Davanone 
synthesis, 3,687 

synthesis 

Davy's reagent 

DB 2073 

aldol reaction, 2,202 

thiocarboxylic ester synthesis, 6,437 

synthesis 
via cyclobutenone ring opening, 5,689 
via electrocyclization, 5,732 

DCC - see Carbodiimide, dicyclohexyl- 
DDATHF 

synthesis 

Deac y lation 
enzymatic, 6, 340 

Dealkylation 
Friedel-Crafts reaction, 3,327 

Deamination 
amines 

diazenes, 8,828 
hydrazines 

synthesis, 7,342 

reaction with Vilsmeier-Haack reagent, 7,342 

reduction 
unsaturated carbonyl compounds, 8,562 

via Diels-Alder reaction, 5,492 

alcohol synthesis, 6 ,3  

potassium superoxide, 7,744 
4-Deazafervenulin, 3-chloro- 

4-Deazafervenulii 2-oxide 

5-Deazaflavin, 1,s-dihydro- 

544 



545 Cumulative Subject Index 1,7,9-Decatriene 

5-Deazaflavins 
reduction 

synthesis, 4,435 
Debenzh ydrylation 

Friedelxrafts reaction, 3,328 
De-t-butylation 

Friedelxrafts reaction, 3,329 
Decaborane 

reduction 

unsaturated carbonyl compounds, 8,562 

acetals, 8,214 
trans-Decaladienone 

synthesis, 5, 1100 
Decaladienones 

aromatization, 3,810 
9.1 0-Decalindiol 

oxidative cleavage, 7,704,708 
Decalindione 

intramolecular aldolization, 2, 169 
cis-Decaliidione 

synthesis 

Decalindiones 
via Michael addition, 4,27 

enzymic reductions 
synthesis of hydroxy ketones, 8,188 

Decalins 
aromatization, 7,7 
oxidation 

synthesis 

3,48 

benzyltrimethylammonium permanganate, 7,12 

intramolecular cyclization of cyanocyclohexanes, 

polyene bicyclization, 3,360 
polyene cyclization, 3,350 
transannular ene reaction, 2,553 

cis-Decalins 
synthesis, 3,360 

via Cope rearrangement, 5,812 
trans-Decalins 

synthesis, 3, 360 
trans-Decalone 

synthesis 
via Michael addition, 4,27 

Decalone, a-acyl- 

Decalone, 9-methyl- 
ring contraction, 7,686 

synthesis 
exocycloalkylation, 3,20 
Reimer-Tiemann reaction, 2,773 

Decalone, 10-methyl- 
lithium enolate 

alkylation, 3,2, 15 
angular alkylation, 3, 16 

stabilized metal enolates 
metallation, 3,55 

synthesis 
Reimer-Tiemann reaction, 2,773 

1-Decalone, 9-nitro- 
synthesis, 6, 107 

Decalones 
reduction 

synthesis 

1 -Decalones 
alkylation, 3, 11 

enol ether preparation, 2,599 

regiospecific alkylation, 3 , l l  

enzymic reduction 
specificity, 8,197 

lithium l(9)-enolate 
angular alkylation, 3, 16 

reduction 
dissolving metals, 8, 120 
dissolving metals/ammonia, 8, 112 

exocycloalkylation, 3,20 

phenylthiomethylation, 3,26 

synthesis 

TMS enol ether 

2-Decalones 
enzymic reduction 

specificity, 8, 197 
lithium 2-enolate 

alkylation, 3,16,21 
lithium 1 (2)-enolates 

methylation, 3, 15 
3-substituted enolates 

alkylation, diastereoselectivity, 3,55 
cis-P-Decalones 

synthesis 

Decanamide 
hydrogenation, 8,248 

Decane 
autoxidation, 7, 10 

1,lO-Decanedioic acid 
dimethyl ester 

via Cope rearrangement, 5,814 

intramolecular acyloin coupling reaction, 3,626 
1 ,ZDecanediol 

oxidative cleavage, 7,706 
Decanesulfonic acid, perfluoro- 

catalyst, solid superacid 
Friedel-Crafts reaction, 3,298,305 

1-Decanol 
synthesis 

via hydrogenation, 8,236 
5-Decanone, 6-benzylidene- 

synthesis 
via photocycloaddition, 5, 163 

Decarbonylation, 3, 1015-1041 
acyl radicals, 7,718 
mechanism, 3,1020,1040 
reductive decarboxylation, 7,721 

carboxyl radicals, 7,7 17 
Decarboxylation 

Decarboxylative amination, 7,729 
Decarboxylative chalcogenation, 7,725 
Decarboxylative fluorination 

acyl hypofluorites, 7,723 
Decarboxylative halogenation, 7,723 
Decarboxylative iodination, 7,724 
Decarboxylative oxygenation, 7,727 
Decarboxylative phosphorylation, 7,725 
Decarboxylative selenation, 7,726 
Decarboxylative telluration, 7,726 
Decatetraenes 

1,6,8-Decatriene 
electrocyclization, 5,743 

Diels-Alder reactions 
intramolecular, 5,522 

1,7,9-Decatriene 
Diels-Alder reactions 

geminal substituents 
intramolecular, 5,519 



1,7,9-Decatriene Cumulative Subject Index 546 

Diels-Alder reactions, 5,524 

Diels-Alder reactions, 5,533 
monosubstituted 

1,7,9-Decatriene, sulfonyl- 
Bels-Alder reactions 

intramolecular, 5,522 
Decatrienes 

Diels-Alder reactions 
diastereoselection, 5,515-527 
twist asynchronicity, 5,516 

Diels-Alder reactions, 5,527-532 
heteroatom substituted 

Decatrienones 
Diels-Alder reactions 

boat-like transition states, 5,539-543 

intramolecular, 5,519 
stereoselectivity, 5,518 

Decatrien-3 -ones 
Diels-Alder reactions 

1 -Decene 
benzene alkylation with 

epoxidation, 7,375 
oxidation 

synthesis, 3,248 
1-Decene, 10-nitro- 

cyclization 

Friedel-Crafts reaction, 3,304 

Wacker process, 7,45 1,452 

via nitrile oxide, 4, 1127 
2-Decenoic acid, 10-hydroxy- 

synthesis 

Decyanation 
Knoevenagel reaction, 2,381 

isocy anides 
tributylstannane, 8,830 

5-Decyne 
photolysis 

reduction 
with benzaldehyde, 5,163 

dissolving metals, 8,479 
Defucogilvocarcin V 

synthesis, 7,347 
Degradation reactions, 6,795-825 
Dehydrating agents 

enamine synthesis, 6,705 
Dehydration 

dienyliion complexes, 4,668 
reduction 

ketones, 8,924 
Dehy drodimerization 

alkanes, 7 ,5  
Dehydrogenases 

hydrogenation 

Dehydrogenation 
unsaturated ketones, 8,561 

activated C-H bonds 

alkanes 

nitrogen compounds, 7,742 
steroids 

oxidation, 7, 119-146 

transition metal catalysis, 7,6 

microbial, 7,66,67 
Deh ydrohalogenation 

mechanism, 7,122 
Delphinine 

synthesis, 6,402 

Deltamehin 
synthesis 

Demercuration 
via chiral cyanohydrins, 1,546 

acyloxymercuration 
alkenes, 4,314-316 

alkox ymercuration 
alkenes, 4,309-3 12 

amidomercuration 
alkenes, 4,294 

aminomercuration 
alkenes, 4,290-292 

azidomercuration 
alkenes, 4,297 

hydroxy mercuration 
alkenes, 4,300-305 

perox ymercuration 
alkenes, 4,306 

reduction, 8,850 

nucleoside 5’-phosphoric acid methyl ester, 6,624 

synthesis 

Demethylation 

Dendrobarid alkaloids 

enantioselective, 2, 1028 
Eschenmoser coupling reaction, 2,876 

Dendrolasin 
synthesis, 3,99; 6, 145 

from furan-3-carbaldehyde, 3,195 
reduction of sulfides, 3,107 
via carboalumination, 4,893 
via tandem Claisen-Cope rearrangement, 5,879 

Denudatin A 

Deoxygenation 
synthesis, 3,694 

alcohols, 8,812 

benzoates 

carbonyl compounds 

epoxides, 8,884 
free-radical 

to alkanes, 8,8 1 1 

photosensitization, 8,817 

via hydrazones, 8,328 

alcohols, 8,818 
Deoxymercuration, 8,853 
Deplancheine 

asymmetric synthesis, 3,81 
synthesis 

Depresosterol 
synthesis 

Deprotonation 

via iminium ion-vinylsilane cyclization, 1,592 

use of homoenolates, 2,452 

donor radical cations, 7,877 
radical cations 

bimolecular reaction, 7,859 
Depsipeptides 

strained cyclic 

Deselenation 
nucleophilic attack, 8,847 

Deselenative coupling 
selenol esters, 6,475 

Desilylation 
 allyl complexes 

phosphonium salts 

synthesis, 6,638 

[3 + 21 cycloaddition reactions, 5,300 



547 Cumulative Subject Index Diastereoselective reactions 

fluoride ion induced, 6, 175 
Desmosterol 

synthesis, 3,427 
Desmotroposantonin 

synthesis, 3, 804 
Desulfurization 

0-aminobenzyl sulfide, 8,976 
benzylic compounds 

rhodium complexes, 8,963 
defintion, 8,835 
p-phenylsulfonylphenyl p-tolyl sulfide, 8.9 14 

Deuterium 
labeling 

Deuterolysis 
demercuration, 8,850 

Dewar benzene 
1,4-bridged 

synthesis, 3,872 
rearrangement, 7,854 

Dexamethasone 
synthesis 

Dextrorphan 
synthesis, 3,77 

Diacetone alcohol 
synthesis, 2, 140 

1 ,4-Diacetoxylation 
c ycloheptadienes 

palladium catalysis, 4,686 
palladium(II) catalysis, 4,565 

Friedel-Crafts reaction, 2,712 

addition reactions, 2, 1074 
intermolecular reactions, 2,1074 
intramolecular reactions, 2, 1076 

allylic oxidation, 7,% 

Henry reaction, 2,326 
intramolecular aldol reaction, 2, 156 
Knoevenagel reaction, 2,365 

synthesis 

Dialkylation 
1,2-dicarbanionic species, 4,976 
enolates 

hydrozirconation, 8,691 

industrial scale, 6,219 

Diacylation 

C ,iV-Diacyliminium ions 

Diacyl peroxides 

Dialdehydes 

Dialkyl arylphosphonates 

via Swl reaction, 4,473 

equilibration, 3,4 

alkadienoates, 4,253 

alkadienoates, 4,253 

Michael acceptors, 4,243 

2,3-Dialkylation 

2,6-Dialkylation 

cis-Dialkylation 

Dialkylative enone transposition, 7,615 
Dialkyl phosphates 

esterification, 6,615 
Dialkyl phosphonates 

alkylation, 3,201 
Dialkyl sulfates 

amide alkylation, 6,503 
Diallenes 

synthesis 
via dihalocyclopropanes, 4,1010 

vic-Dials 
synthesis, 7, 307 

Diamantane 
synthesis 

Diamination 
alkenes 

Diamines 

Friedel-Crafts reaction, 3,334 

palladium(II) catalysis, 4, 560 

chiral auxiliary 

chiral catalysts 

synthesis, 7,479 

aldol reaction, 2,233 

enantioselective addition of alkyllithium to 
aldehydes, 1,72 

via alkenes, 7,484 
via aziridine ring opening, 7,487 
via reductive cleavage of cyclic hydrazines, 8,388 

1.2-Diamines 
coupling reactions 

reactions with iminium salts, 6,515 
synthesis, 6,94 

Diamines, vicinal 
synthesis 

with imines, 3,564 

via Diels-Alder reactions, 5,426 
2,2’-Diaminobiphenyl 

Diamondoid hydrocarbons 
phosphoric acid protecting group, 6,625 

synthesis 
Friedel-Crafts reaction, 3,334 

Dianions 
y-acylation, 2,832 

Dianthranol 
synthesis 

Dianthrones 
photolysis, 5.729 

Diarylamines 
synthesis, 4,434 

Diarylbory 1 hexachloroantimonate 
catalyst 

via photolysis, 5,729 

Friedel-Crafts reaction, 2,744 
Diaryne 

polyhalogenated arenes as equivalents, 4,4% 
Diastereofacial differentiation 

asymmetric synthesis, 3,72 
Diastereofacial selectivity 

aldol reaction, 2,217,218 
allyl organometallic compounds, 2,2 

reaction with aldimines, 2,978 
c h i d  auxiliaries 

aldol reaction, 2,232 
Cram’s rule 

chiral electrophiles, 2,639 
cyclopropanes, 4,952 
Diels-Alder reactions, 2,677 

Lewis acids, 2,678 
in enolate-imine condensations 

Mannich reaction, 2,922 

achiral carbon nucleophiles 
Diastereoselective addition 

chiral alkenes, 4,200-218 
Diastereoselective reactions 

allenyl organometallics, 2,91-96 
propargyl organometallics, 2,91-% 
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Diastereoselectivity 

relative 

simple 

Diazaalkenes 
insertion reactions, 3,1049 

1,8-Diazaanbaquinone 
synthesis, 7,355 

Diazaazulene 
synthesis 

allyl organometallics, 2,3,24-33 

allyl organometallics, 2,2-24 

via [6 + 41 cycloaddition, 5,627 
1 ,2-Diazabicycl0[3.1 .O]hex-2-ene 

synthesis 
via diazoalkane cycloaddition, 4, 1103 

Diazabic yclooctane 
in sulfide metallation, 3,86 

1,4-Diazabicyclo[2.2.2]ocme 
reduction 

aluminum hydrides, 8,543 
thioallyl anion preparation, 2,71 

Diels-Alder reactions, 5,486 
hetero 

1,2-Diaza-l,3-butadienes 

Diels-Alder reactions, 5,486 
1,3-Diaza-l,3-butadienes 

1 ,4-Diaza-l,3-butadienes 

2.3-Diaza- 1,3-butadienes 

Diazanaphthalenes 

Diels-Alder reactions, 5,486 

Diels-Alder reactions, 5,486 

Diels-Alder reactions, 5,491 

oxidation 
hydrogen peroxide and sodium tungstate, 7,750 

2,3-Diaza-5-norbomene 

Diaza[3.2.l]octane 
Pauson-Khand reaction, 5, 1050 

synthesis 
via azomethine imine, 4, 1096 

1,3,2-Diazaphosphorinane, 2-benzyl-2-oxo- 
lithium carbanion 

Diazaquinomycin A 
synthesis, 7,355 

Diazaspiroalkanes 
reduction, 8,229 

1,l -Diazene 
synthesis 

crystal structure, 1,36 

via oxidation of 1,l-disubstituted hydrazines, 7, 
742 

Diazenes 

Diazides 
deamination, 8,828 

synthesis, 7,487 
via acetals, 6,254 
via dihalides, 6,247 

Diazine 
oxidation, 7,750 

1,2-Diazines 
Diels-Alder reactions, 5,491 
synthesis 

1,3-Diazines 

1 ,4-Diazines 

via retro Diels-Alder reactions, 5,583 

Diels-Alder reactions, 5,491 

DieIs-Alder reactions, 5,491 

Diaziridine, 1 -benzyl- 
reaction with lithium dimethylcuprate, 6,95 

Diaziridines 
synthesis 

via imines and oximes, 1,838 
Diazirine, chloro- 

synthesis 
via oxidation of amidines, 7,739 

Diazirines 
carbene precursors, 4,961 
synthesis 

via imines and oximes, 1,838 
Diazoacetates 

ketocarbene precursors, 4,1033 
Diazoacetoacetates 

ketocarbene precursors, 4,1033 
a-Diazo aldehydes 

synthesis, 3,890 
Diazoalkanes 

chain extension, 1,844 
[3 + 21 cycloaddition reactions 

alkynyl complexes, 5, 1070 
cyclopropane synthesis, 4,953-961 
13-dipolar cycloadditions, 4, 1101-1 104 
epoxidations, 1,832 
higher 

synthesis, 6,121 
photochemical reactions with alkenes, 4,954 
properties, 6,120 
reactions with alkenes 

reactions with carboxylic acids, 6,337 
synthesis, 6, 120,778 

Diazoalkanes, aryl- 
synthesis, 6, 121 

Diazoalkenes 
aryl-bridged 

cyclizations, 4, 1153 
cyclization, 4,1151-1 155 
open-chain 

cyclizations, 4, 1152 
3-Diazoalkenes 

Diazoalkynes 

Diazo compounds 

metal-catalyzed, 4,954-961 

cyclization, 4, 1156 

cyclization, 4, 1156 

C-H insertion reactions, 6,127 
cyclization, 4, 1151-1 157 
decomposition 

heteroatom-hydrogen insertion reactions, 6, 127 
ketocarbenes from, 4,1032 
reaction with sulfenyl halides 

reduction 

reductive cleavage 

synthesis 

catalysts, 4, 1032 

formation of a-chlorosulfides, 7,213 

synthesis of hydrazines, 8,382 

synthesis of amines, 8,383 

via oxidation of hydrazones, 7,742 
via oximes, 7,751 

synthetic applications, 6, 126 

Diels-Alder reactions, 5,430 

amide halide synthesis, 6,499 

Diazo compounds, alkyl- 

Diazo coupling 
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Diazocycloalkenes 
cyclizations, 4, 1 154 

2,3-Diazo-Dewar benzene 
nitrogen extrusion, 5,568 

Diazo esters 
photolysis, 3,894 

Diazo groups 
nitrile synthesis, 6,239 

Diazo insertion reactions 
rhodium-catalyzed, 3, 1051 

Diazo ketones 
Darzens glycidic ester condensation, 2,422 
ketocarbene precursors, 4, 1033 
secondary 

synthesis 
synthesis, 3,889 

via oxidation of 1 ,Zdiketone monohydrazones, 7, 
742 

a,P-unsaturated 

P,y-unsaturated 

UV spectra, 3,891 

rearrangements, 3, 887 
synthesis, 3,888 

Diazo ketones, epoxy 
preparation 

Diazomalonates 
ketocarbene precursors, 4, 1033 

Diazomalonic acid 
dimethyl ester 

synthesis, 3, 890 

vinylogous Wolff rearrangement, 3,906 

a-Diazo ketones 

Darzens glycidic ester condensation, 2,422 

deoxygenation, epoxides, 8,890 
Diazomethane 

cycloaddition reactions 

reaction with enamines 

reaction with hydroalumination adducts, 8,756 
synthesis, 6, 120 

Diazomethane, a-acyl- 
reactions with aliphatic ketones 

hydroxide-catalyzed, 1,846 

fulvenes, 5,630 

synthesis of substituted cyclopropanes, 6,7 16 

Diazomethane, phenyl- 

Diazomethane, phenylsulfonyl- 

Diazomethane, trimethylsilyl- 

cycloaddition with styrene, 4, 1103 

reactions with cyclohexanones, 1,851 

[3 + 21 cycloaddition reaction 
alkynyl carbene complexes, 5, 1070 

reaction with methyl tetrolate, 5, 1070 
synthesis, 6, 121 
trifluoroborane complex 

2-methylcyclohexanone homologation, 1,85 1 
Diazomethane, vinyl- 

Diazonium salts 
ketocarbene precursors, 4, 1033 

amine deamination 

bromination, 6,211 
chlorination, 6,208 
Diels-Alder reactions, 5,430 
fluorination, 6,220 
iodination, 6,215 
reduction, 8,916 

alcohol synthesis, 6, 3 

synthesis of hydrazines, 8,382 
reductive cleavage, 8,383 

Diazonium salts - see also Arenediazonium salts 
Diazonium salts, aryl- 

coupling reactions 
with alkenes, 3,497 

hydride acceptors, 8,91 
synthesis, 7,340 

Diazonium tetrafluoroborate 
synthesis 
via diazotization, 7,740 

o-Diazo oxides 
photochemical decomposition, 3,904 

Diazopyruvates 
ketocarbene precursors, 4, 1033 

Diazotization 
amines 

primary, 7,740 
Diazo transfer 

active methylene compounds, 6, 125 
sulfonyl azides, 4, 1033 

Diazotype offset photocopying 
o-diazo oxides, 3,904 

9-Diazoxanthene 
cycloaddition with methyl acrylate, 4, 1103 

DIBAL-H - see Aluminum hydride, diisobutyl- 
Dibenzobamlene 

photoisomerization, 5, 198 
substituted 

photoisomerizations, 5,210 
6,7,8,9-Dibenzobicyclo[3.2.2]nonan-3-one 

via [4 + 31 cycloaddition, 5,608 
synthesis 

Dibenzochroman-4-one 
synthesis 

Friedel-Crafts reaction, 2,759 
Dibenzo- 18-crown-6 

polymer supported 

Dibenzocyclobutane 

Dibenzo[a,e]cyclooctadiene, 5,6,11,12-tetrahydro- 

catalyst, Knoevenagel reaction, 2,345 

side product in coupling reaction, 3,505 

synthesis 
via [4 + 41 cycloaddition, 5,639 

Dibenzoc yclooctanone 

2,3,6,7-Dibenzocyclotanone 

hydrazone 
reduction, Henbest modification, 8,336 

synthesis 
Friedel-Crafts reaction, 2,753 

Dibenzofurans 
photochemical ring opening, 5,712 
reduction 

dissolving metals, 8,626 
Dibenzofurans, hydroxy- 

synthesis 
via FVP, 5,732 

Dibenzophosphepin 
C-P bond cleavage, 8,864 

Dibenzophosphole oxide 
Homer reaction, 1,776 

Dibenzophosphole ylides 
alkene synthesis 

(E)-selective, 1,758 

photoisomerization, 5, 197 
Dibenzo systems 
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Dibemthiepinones 

Dibenzothiophene 

synthesis 
Friedel-crafts reaction, 2,765 

Birch reduction, 8,629 
electrochemical reduction, 8,611 
methylation, 3,456 

a-hydroxylation 

synthesis 

Dibenzoyl peroxydicarbonate 

oxazolidinones, 7,184 
Dibenzylamine, N-nitroso- 

via oxidative deacylation, 7,749 
1,6-Diboracyclododecane 

Diborane 
synthesis, 8,707 

hydroboration, 8,705 
imine reduction, 6,724 
reaction with organometallic compounds, 7,595 
reduction 

acyl halides, 8,240,263 
carbonyl compounds, 8,1,3 15 
carboxylic acids, 8,237,261 
epoxides, 8,875 
lactones, 8,269 

1 ,I-Diboryl compounds 

oxidaT alco 01 formation, 7.5% 
synthesis and cleavage, 1,489 

oxidation 
1 ,2-Diboryl compounds 

formation of alkenes, 7,601 
Diboryl enediolates 

aldol reaction, 2,245 
Dibromides 

geminal 

vicinal 
double alkyl substitution, 3,216 

reaction with dialkyl cuprates, 3,216 
reduction, 8,797 
reduction with tributylstannanes, 8,798 

a,a-Dibromo compounds 
ketocarbenes from, 4,1032 

Dibromoh ydrins 
rearrangement, 1,874 

Di-t-butylamine 
synthesis, 7,737 

Dibutylamine, N-chloro- 
reaction with butadiene, 7,505 

Di-t-buty lsilylene group 
diol protection, 6,662 

Dicarbacondensation 
definition, 4,238 

1,2-Dicarbanionic compounds 
dialkylation, 4,976 

Dicarbonyl compounds 
methylenation 

Tebbe reagent, 1,743 
monoprotection, 6,684 

1,2-Dicarbonyl compounds 
Baeyer-Villiger reaction, 7,684 
diazo-coupling reactions, 3,893 
oxidation, 7,153 
oxidative cleavage, 7,709 
synthesis, 7,439,664 

1,3-Dicarbonyl compounds 

a-alkenylation, 7,620 
alkylation. 3.54 
a-alk-1-ynylation, 7,620 
aromatic S R N ~  reactions, 4,467 
a-arylated 

cyclic 2-diazo- 
synthesis via Swl  reaction, 4,467 

Wolffrearrangement, 3,903 
dehydrogenation, 2,388 
dianions 

y-alkylation, 3.58 
dienolates 

y-alkylation, 3 , l  
selenenylation, 7,131 
synthesis 

Eschenmoser coupling reaction, 2,865 

dehydrogenation 
use of selenium dioxide, 7, 132 

synthesis 
conjugate addition, 2,330 
via Claisen rearrangement, 6,860 
via Wacker oxidation, 7,455 

use of cyclopropanes, 5,903 

1,4-Dicarbonyl compounds 

synthesis, 5,941 

1,5-Dicarbonyl compounds 
synthesis 

conjugate addition, 2,331 
Eschenmoser coupling reaction, 2,875,876 
from hydrazones, 2,517 
via Claisen rearrangement, 6,860 
via Wacker oxidation, 7,458 

1 ,2-Dicarbonyl compounds, I-alkyl-2-aryl- 
benzylic rearrangement, 3,829 

1.3-Dicarbonyl compounds, alkylidene- 
Diels-Alder reactions, 5,467 

1,3-Dicarbonyl compounds, arylidene- 
Diels-Alder reactions, 5,467 

1.3-Dicarbonyl compounds, 2-ethynyl- 
synthesis, 3,286 

1,3-Dicarbonyl compounds, 5-nitro- 
Henry reaction 

1,3-Dicarbonyl compounds, 6-nitro- 
Henry reaction 

Dicarbonyl compounds, a-seleno- 

Dicarbox ylation 

Dicarboxylic acids 
monodecarboxylation, 7,727 

1,4Dicarboxylic acids 
di-t-butyl peroxy esters 

pyrolysis, 7,722 
oxidative decarboxylation, 7,722 

reaction with trialkylborane, 7,604 

cyclization, 2,334 

intramolecular, 2,334 

oxidative syn elimination, 2,388 
synthesis, 2,388 

alkenes, 4,946-949 
mechanism, 4,946 

Dichloramine-T 

Dichlorides 
geminal 

solvolysis, divinyl ketones from, 5,770 

reduction with tributylstannane, 8,798 
vicinal 

Dichlorine oxide 
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ene-type chlorination, 7,537 
Dichloroh ydrins 

rearrangement, 1,873 
Dichromates 

oxidation 
halides, 7,663 

Diconiferyl alcohol, dehydro- 
synthesis, 3, 693 

Dicranenone A 
synthesis 

Dictyopterene 
synthesis 

Dictyopterene C’ 

via cyclopropane ring opening, 4, 1046 

via Cope rearrangement, 5,803 

synthesis 
via Cope rearrangement, 5,973 

decarboxylative selenation, 7,726 

aryl iodides 

Dicyanogen triselenide 

Dic y anometh ylation 

with sodium salt of malononitrile, 3,454 
Dicyclododecyl tartrate 

asymmetric epoxidation 
kinetic resolution, 7,395 
kinetics, 7,413 

Dicyclohexylamine 
Mannich reaction with phenols 

steric hindrance, 2,956 
Dicyclohexyl tartrate 

asymmetric epoxidation, 7,395 
kinetics, 7,411 

Dicyclopenta[a,djcyclooctanes 
synthesis 
via divinylcyclobutane rearrangement, 5, 1029 

Dic yclopentadiene 
hydroformylation, 4,922 
hydrosilylation, 8,78 1 
oxidation 

palladium(II) catalysis, 4,559 
oxidative cleavage 

potassium permanganate, 7,559 
reaction injection molding, 5, 1120 
reactions with nitrogen oxides, 7,488 
ring opening metathesis polymerization, 5, 1120 

Dicyclopentadiene, tetrahydro- 
isomerization, 7,5 

Dicyclopentylamine 
Mannich reaction with phenols 

steric hindrance, 2,956 
Dic ycloprop ylimine 

Didemnin 
rearrangement, 5,945 

antibiotics 

Dideox ygenation 
vicinal, 8,8 18 

Dideuteriometh ylenation 
modified Tebbe reagent, 5,1125 

Dieckmann reaction, 2,806 
ester groups 

regioselectivity, 2,8 15 
P-heteroatoms 

regioselectivity, 2,812 
in synthesis, 2,822 
mechanism, 2,797,806 

synthesis, 6,446 

Baldwin’s rules, 2,807 
regioselectivity, 2,808 
retro, 2,855 
ring size, 2,808 
a-substitution 

regioselectivity, 2,811 
P-substitution 

regioselectivity, 2,813 
tandem reaction, 2,852 
thiocarboxylic esters, 6,446 

activated dienes, 2,662 
activation enthalpy, 5,317 
activation entropy, 5,317 
anthracene with maleic anhydride 

asymmetric, 4,1079 

benzannulation 

benzynes 

Diels-Alder reactions 

aluminum chloride catalysis, 1,284 

mechanisms, 1,311 

tandem, 5,1099 

regiochemistry, 5,390-393 
stereochemistry, 5,390-393 

cationic heterodienes, 5,492-507 
chiral catalysts, 5,376-379 

absolute stereochemistry, 2,681 
clays as promoters, 5,345 
diastereoface selective, 5,347-352 
diastereoselectivity 

conformational effects, 5,526 
relative, 5,514,532-543 
simple, 5,514,515-532 

enantioselective 
chiral Lewis acids, 2,654 

endocyclic dienophiles, 5, 371 
w-facial control, 5,319 
heterodienes, 5,451-507 
heterodienophiles, 5,320-328,402-444 
high pressure reactions, 5,341-343 

mechanism, 2,664 
imines 

intramolecular, 5,413-416 
intermolecular, 5,3 15-396 

reactivity, 5,316 
intramolecular, 5,s 13-546 

asymmetric, 5,543-546 
carbonyl compounds, 5,435 
diastereoselectivity, 5,522-526 
Lewis acid catalyzed, 5,5 19-522 

inverse electron demand, 5,452 
Lewis acid catalysts, 2,663 
Lewis acid catalyzed reactions, 5,339-346 

conditions, 2,673 
mechanism, 2,665 

mechanism, 2,664; 5,451 
medium promoted, 5,339-346 
neutral, 5,452 
normal, 5,452 
radical cyclizations, 4, 791 
regiochemistry, 5,317 
retrograde, 5,551-589 

intramolecular, 5,584-587 
silica gel as promoter, 5,345 
stereochemistry, 5,3 18 
stereoface selective, 5,352-379 
tandem ene reactions 
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alkynes, 5,7 
thermal reactions 

mechanism, 2,664 
transannular cycloadditions, 5,532 
ultrasound promoted, 5,341-343 
volume of activation, 5,458 
water promoted, 5,344 
zeolites as promoters, 5,345 

Dienamides 
Diels-Alder reactions, 5,331 

Dienamines 
acrylic 

Diels-Alder reactions, 5,331 
Vilsmeier-Haack reaction, 2,783 

synthesis 
2,4-Diene- 1,6-diones 

via dienetricarbonyliron complexes, 4,701 
Dienes 

activated 
Diels-Alder reaction, 2,662 
reactions with aldehydes, 2,661-706 

acyloxymercuration, 4,315 
addition reactions 

alkoxymercuration, 4,3 1 1 
alkylation 

allylic hydroxy 

amidomercuration, 4,295 
arene alkylation 

arylation 

autoxidation, 7,861 
bicyclization, 5, 1172 
boron-substituted 

carboalumination, 4, 887 
carbolithiation, 4,867-872 
carbonyl derivatives 

chiral 

conjugated 

520 

carbon-centered radicals, 4,765 

via iron carbonyl complexes, 4,580-582 

stereospecific synthesis, 8,727 

Friedel-Crafts reaction, 3,322 

palladium complexes, 4,849 

Diels-Alder reactions, 5,335-337 

cycloaddition reactions, 6,757 

Diels-Alder reactions, 5,348-350,373-376 

addition reactions with selenium electrophiles, 7, 

alkoxymercuration, 4,3 1 1 
aminomercuration-demercuration, 4,29 1 
anodic oxidation, 7,795 
[3 + 21 cycloaddition reactions, 5,297 
hydrobromination, 4,283 
hydrocarboxylation, 4,945 
hydrochlorination, 4,276 
hydroformylation, 4,922 
hydrogenation, 8,433 
hydrogenation mechanism, 8,433 
partial reduction, 8,564 
reaction with chlorosulfonyl isocyanate, 5, 105 
Ritter reaction, 4,293 
stereospecific synthesis, 4, 1020 
synthesis, 3,878 
thiylation, 4,317 

conjugated acyclic 
Pauson-Khand reaction, 5,1044 

cyclic 

photoisomerizations, 5,1% 
cyclic hydroboration, 8,709.7 1 1 
cycloaddition reactions 

fulvenes, 5,626-630 
tropones, 5,618-625 

[3 + 21 cycloaddition reactions, 5,307 
[4 + 31 cycloaddition reactions, 4, 1075; 5,601 
c yclopropanation 

dialkox ylation 

1 ,Cdiamination, 7,504 
from wallylpalladium complexes, 4,608610 
functionalized 

carbomagnesiation, 4,877 
heteroatom-substituted 

Diels-Alder reactions, 5,328-339 
heterodienophile additions, 5 , 4 0 1 4  
hydroalumination 

locoselectivity, 8,742 
hydroboration, 8,705,707,716 
hydrofluorination, 4,271 
hydrogenation 

regioselectivity, 8,433 
stereoselectivity, 8,433 
to saturated hydrocarbons 
homogeneous catalysis, 8,449 

regioselectivity, 4, 1035 

palladium(II) catalysis, 4,565 

hydroiodiiation, 4,288 
hydroxymercuration-demercuration, 4,303 
hydrozirconation, 8,676,684 
iron tricarbonyl complexes 

metal-activated 

monoepoxides 

'skipped' 

nitrogen-substituted 

nonconjugated 

acylation, 2,721 

heteroatom nucleophilic addition, 4,565 

rearrangement, 3,770 

synthesis, 3,244,265 

Diels-Alder reactions, 5,331-333 

alkoxymercuration. 4,3 1 1 
aminomercuration-demercuration, 4.29 1 
hydroboration, 8,714 
hydrobromination, 4,283 
hydrochlorination, 4,276 
hydroformylation, 4,922 
reactions with hydrogen sulfide, 4,3 17 
Ritter reaction, 4,293 

oxidation 
singlet oxygen, 7.97 

oxidative rearrangement, 7,832 
oxygen-substituted 

Diels-Alder reactions, 5,329-331,434 
peroxymercuration-demerc~tion, 4,307 
polycyclic 

photoisomerization, 5, 1% 
radical cyclization 

carbon-centered radicals, 4,789 
reactions with Idlylpalladium complexes 

regioselectivity, 4,643 
reactions with carbon electmphiles 

transition metal catalysis, 4.695-712 
reactions with carboxylic acids, 4,313 
1,2-reduction to alkenes 

homogeneous catalysis, 8,449 
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1,4-reduction to alkenes 

homogeneous catalysis, 8,45 1 
regioselective hydroxylation, 7,438 
silicon-substituted 

Diels-Alder reactions, 5,335-337 
sulfur-substituted 

Diels-Alder reactions, 5,333 
synthesis, 8,727 

3,2-sigmatropic rearrangement, 3,964 
via hydroalumination, 8,757 
via p-hydroxyalkyl selenides, 1,705 
via Julia coupling, 1,800 

Diels-Alder reactions, 5,335-337 

palladium(II) catalysis, 4,576 

photocycloaddition reactions, 5, 145 

palladium complexes, 4,839,855 

tin-substituted 

1.4-transfer of chirality 

unactivated 

vinylation 

1.2-Dienes 
chloropalladation, 4,565 

1.3-Dienes 
acylation 

Friedel-Crafts reaction, 2,720,721 
m-allylpalladium complexes from, 4,587 
carbocupration, 4,895 
conjugated 

heteroatom nucleophilic addition, 4,565 
coupling with carbene complexes, 5, 1084 
cyclic 

[4 + 31 cycloaddition reactions, 5 , 6 0 3 4 5  
cycloaddition reactions with alkynyl carbene 

complexes, 5, 1072 
1,4-diazides from, 7,504 
hydroboration, 8,720 
hydrosilylation, 8,778 
hydrozirconation 

regioselectivity, 8,685 
insertion reactions 

allylpalladium compounds, 5,35 
open-chain 

[4 + 31 cycloaddition reactions, 5,603 
photocycloaddition reactions, 5,635-638 
protection, 6,690 
reaction with m-allylpalladium complexes, 4,601 
reaction with dihalocarbenes, 4,1002 
reaction with 5-ethoxy-2-pyrrolidinone, 2, 1057 
reaction with iron carbene complexes, 5,1088 
reaction with Kolbe radicals, 3,647 
reaction with trifluoroacetyl nitrate, 7,505 
synthesis 

copper catalysts, 3,217 
from alkenes, 3,879 
organopalladium catalysis, 3,232 
via allylic alcohols, 6, 154 
via carboalumination, 4,889 
via cyclobutenes, 5,683486, 1030 
via Pauson-Khand reaction, 5,1039,1043 

Vilsmeier-Haack reaction, 2,782 
(0-1.3-Dienes 

synthesis 

(Z)-l,3-Dienes 
synthesis 

allylic anions, 2,65 

allylic anions, 2.65 

1 ,4-Dienes 
acyclic 

oxidation 

photoisomerization, 5, 194-2 13 

retro-ene reaction, 5,907 
synthesis, 3,249 

photoisomerizations, 5, 195 

pyridinium dichromate, 7,276 

cis-trans, 5,207 

coupling reactions of allylic halides, 3,473 
via m-allylpalladium complexes in, 4,595 
via boron-ene reaction, 5,34 
via palladium-ene reactions, 5, 56 

1,5-Dienes 
addition reactions 

carboalumination, 4,887 
cyclic 

medium rings 

synthesis, 3,428 

nitrogen nucleophiles, 4,562 

synthesis, 3,429 

conformation, 3,386 

organopalladium catalysis, 3,23 1 
phosphonium ylide alkylation, 3,201 
via palladium-ene reaction, 5,48 

thermal rearrangement, 5,786 

ene reactions, 5,lO-15 

ene reactions 

synthesis, 1,663 

cycloaddition with nickel(0) complexes, 5, 1 13 1 
dihydroboration, 8,714 
hydroboration, 8,711 
synthesis 

(EaZ)-Dienes 
synthesis 

1 ,6-Dienes 

1,7-Dienes 

intramolecular, 5, 17 

a,o-Dienes 

alkene metathesis, 5, 11 17 

via Homer reaction, 1,779 
Dienes, acetoxy- 

palladiumene reactions, 5,46 
Dienes, acyl- 

synthesis 
carbonylation, 3, 1024 

1,5-Dienes, 1 -acyl- 
Cope rearrangement 

catalysis, 5,799 

Cope rearrangement 
catalysis, 5, 798 

Cope rearrangement 
catalysis, 5,799 

Dienes, N-acylamino- 

1,3-Dienes, N-acylamino- 

1,5-Dienes, 2-acyl- 

1,5-Dienes, 3-acyl- 

Diels-Alder reactions, 5,331 

synthesis 
via thermal rearrangement, 6,843 

Dienes, 2-alkoxy- 

1,3-Dienes, l-amino- 

Dienes, conjugated 

Diels-Alder reactions, 5,348 

Diels-Alder reactions, 5,331 

acylation 
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Friedel-Crafts reaction, 2,720 
1.3-Dienes, 2-dialkylamino- 

1 ,4-Dienes, 2-ethoxy- 
Diels-Alder reactions, 5,331 

synthesis 

synthesis 

1,3-Dienes, l-iodo- 
carbonylation 

1 ,CDienes, 1 -iodo- 
carbonylation 

via boron-ene reaction, 5.34 
1,3-Dienes, 3-hydroxy- 

via cr,p-unsahuated aldehydes, 7,458 

palladium catalysts, 3,1030 

palladium catalyst, 3,1025 
Dienes, 1 -(O-methylmande1oxy)- 

Diels-Alder reactions, 5,373 
1,3-Dienes, l-nitro- 

synthesis, 6, 109 
via electrophilic nitration, 4,356 

Dienes, phenylsulfonyl- 
synthesis, 7,5 19 

1,3-Dienes, 2-(phenylsulfonyl)- 
Diels-Alder reactions, 5,333 

Dienes, siloxy- 
Diels-Alder reactions, 5,329,407 

1,3-Dienes, l-silyl- 
formylation, 2,728 
synthesis 

organopalladium catalysis, 3,232,233 
1,3-Dienes, 2-(silylmethy1)- 

Dienes, silyloxy- 
Diels-Alder reactions, 5,337-339 

synthesis 
via y-silylated vinylcopper, 1,428 

1,3-Dienes, 2-(stannylmethy1)- 

1,3-Dienes, 2-(thiomethy1)- 

Dienes, trimethylsilyloxy- 

Dienoates 

Diels-Alder reactions, 5,337-339 

Diels-Alder reactions, 5,337-339 

Diels-Alder reaction, 2,663 

synthesis 

Dienoic acids 
synthesis, 3,882 

2,5-Dienoic acids 
synthesis 

addition reactions, 4,106-1 11 
copPer(1) 

via nickel-ene reaction, 5,36 

nickel-catalyzed carbonylation, 3, 1027 
Dienolates 

alkylation, 3,50 

solvent effects, 3,24 

alkylation, stereochemistry, 3,23 
monoalkylation, 3,23 

heteroannular extended 
equatorial alkylation, 3,24 

Michael additions, 4,30 
a,f3-unsatumted carboxylic acids 

alkylation, 3.50 

hydrozirconation 
regioselectivity, 8,686 

diastereoselective alkylation 

extended 

Dienols 

synthesis 

1.5-Dien-3-01s 
synthesis 

p,p’-Dienols 
synthesis 

f3,G-Dienols 
synthesis 

via vinyl epoxides, 6 , l l  

Wittig rearrangement, 3,994 

via oxidation of p-hydroxy-y-alkenyl selenides, 1, 
709 

via 1-lithio-3-akenyl phenyl selenoxides, 1,709 
Dienone-phenol rearrangements, 3,803-820 

Die nones 
intracyclic migrations, 3,804 

conjugated 
synthesis, 6,841 

epoxidation, 7,372 
Robinson annulation, 4,8 

rearrangements, 3,803 

synthesis 

o-Dienones 
synthesis 

Dienophiles 
Chiral 

Diels-Alder reactions 

2,4-Dienones 

a,$,G,y-Dienones 

via conjugate additions, 4, 147 

via Claisen rearrangement, 5,834 

Diels-Alder reactions, 5,350-352,354-373 

intramolecular, 5,531 
Dienyl systems 

Dienynes 
Patemc+BUchi reaction, 5, 165-168 

conjugated 
one-pot synthesis, 3,539 

divinyl ketones from 
cyclization, 5,767 

hydration, 5,752 

intramolecular [2 + 2 + 21 cycloaddition, 5, 1141 

intramolecular [2 + 2 + 21 cycloaddition, 5, 1141 

synthesis 
oxidative carbonylation of alkynes, 3,1030 

unsymmetrical 
acylation, 2,799 

vicinal 
reduction, 3,614 

@Diesters 
enolates 

metal enolates 

l,ll-Dien-6-ynes 

1,13-Dien-7-ynes 

Diesters 

reaction with allylic acetate, 3.56 

alkylation, 3.54 

synthesis 
use of S A M P W ,  2,520 

Diethylamine 
Mannich reaction with phenols 

steric hindrance, 2,956 
reaction with 2-naphthol and benzaldehyde 

Mannich reaction, 2,960 
Diethylamine, trimethylsilyl- 

alcohol protection, 6,653 

Diesters, 2-aryl-4-oxo- 
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Diethyl benzenedicarboxylate 
reduction 

electrochemical, 8,243 
Diethyl carbonate 

alkox ycarbonylation 
ketones, 2,839 

Diethyl dicarbonate 
alkox ycarbonylation 

ketones, 2,839 
Diethyl malonate 

proton donor 
electroreduction of retinal, 8, 134 

Diethyl phenylphosphonate 
synthesis 

via Swl reaction, 4,473 
Diethyl phthalate 

reduction 

titanium tetrachloride complex 
electrochemical, 8,243 

crystal structure, 1,303 
Diethyl tartrate 

asymmetric epoxidation, 7,395 
hydrogenation, 8,242 

Diethyl tetradecanedioate 
hydrogenation, 8,242 

a,o-Diethynyl monomers 
oxidative polymerization, 3,557 

Difluoramine 
deamination, 8,829 

Dihalides 
vicinal 

reduction, 8,803 
Dihalocyclopropanation 

alkenes, 4,1002 
Dihalohydrins 

rearrangement, 1,873 
Dihydrofolate reductase 

inhibitors 
synthesis, Knoevenagel reaction, 2,385 

p(Dihydroxybory1)benzyloxycarbonyl group 

cleavage, 6,639 
Diimidazole, carbonyl- 

amide synthesis, 6,389 
Diimidazole, N,”-oxalyl- 

amide synthesis, 6,389 
Diimide, dideuterio- 

synthesis, 8,473 
Diimides 

disproportionation, 8,473 
isomers 

relative energies, 8,473 
reduction 

mechanism, 8,472 
stereoselectivity, 8,475 
unsaturated hydrocarbons, 8,472 

relative reactivities 
reduction, 8,474 

synthesis, 8,472 
Diiiides, alkoxycarbonylaroyl- 

Diels-Alder reactions, 5,486 
Diimides, arylaroyl- 

Diels-Alder reactions, 5,486 
Diimides, diaroyl- 

Diels-Alder reactions, 5,486 
1,3-Diimines 

amine-protecting group 

Cumulative Subject Zndex 

reduction 
dissolving metals, 8,124 

Diisoeugenol, dehydro- 

Diisophorane 

Diisoprop ylamine 

synthesis, 3,693 

Ritter reaction, 6,268 

Mannich reaction with phenols 
steric hindrance, 2,956 

Diisopropylsilylene group 
diol protection, 6,662 

1 0-Diisopropylsulfonamide isobornyl esters 
p-lactams from, 2,924 

Diisopropyl tartrate 
asymmetric epoxidation, 7,395 

Diketene 
coupling reactions 

with sp3 organometallics, 3,446 
synthesis, 6, 332 

Diketone, a-(4-isobutylphenyl)-f3-methyl 
benzylic acid rearrangement, 3,829 

Diketones 
aldol cyclization, 2,161-166 
bicyclic 

decarbonylation, 3, 1041 
dianions 

aldol reactions, 2, 189 
enzymic reduction 

enantiotropic specificity, 8, 188 
specificity, 8,193 

transannular aldol cyclization reactions, 2, 169 

enzymic reduction, specificity, 8,201 

enzymic reduction, specificity, 8,201 

enzymic reduction, specificity, 8,201 

macrocyclic 

monocyclic 

polycyclic 

Reformatsky reaction, 2,283 
synthesis 

1 ,ZDiketones 
alicyclic 

aliphatic 

alkynes from, 8,950 
aromatic 

DMSO oxidation, 7,295 
Knoevenagel reaction, 2,367 
monoketals 

reactions with sc-allylnickel halides, 3,424 
synthesis 

carbonylation of lithium amides, 3,1017 
via acylstannanes, 1,438 
via benzoin condensation, 1,546 
via Komblum oxidation, 7,654 
via organosamarium compounds, 1,273 
via Swem oxidation, 7,300 

bis-dithiane dialkylation, 3, 128 

benzilic acid rearrangement, 3,83 1 
ring contraction rearrangement, 3,831 

benzilic acid rearrangement, 3,831 

reactions with arynes, 4,4% 

1,3-Diketones 
y-alkylation, 3,58 
cleavage, 2,855 
cyclic enolates 

alkylation, 3,55 
dianions 
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aldol reactions, 2,189 
disilyl enol ethers, 2,605 
enantioselective hydrogenation, 8,151 
Knoevenagel reaction 

a,p-unsaturated products, 2,357 
Mannich reaction 

with preformed iminium salts, 2,904 
metal enolates 

alkylation, 3,54 
monoreduction, 8,938 
reduction, 8,13 

Clemmensen reduction, 8,312 
electrolysis, 8,321 

sulfenylation, 7, 125 
synthesis 

use of hydrazone anions, 2,516 
Vilsmeier-Haack reaction, 2,786 

Clemmensen reduction, 8 , 3  13 
disilyl enol ethers 

synthesis 

1,4-Diketones 

regioselectivity, 2,606 

via acylation of organozincs, 1,448 
via benzoin condensation, 1,542 
via nickel-catalyzed acylation, 1,452 
via y-oxo sulfone acetals, 6, 159 

1,s-Diketones 
acyclic 

synthesis, 1,558 
regiochemical cyclization, 2, 163 

via acylation of organozincs, 1,448 
1,6-Diketones 

p,y-unsaturated 

synthesis 

1,2-Diketones, bisaryl 
rearrangements, 3,825 

Diketones, diphenyl 
alkynes from, 8,95 1 

1 ,3-Diketones, a-methylene- 
synthesis 

Dilactones 

photoisomerizations, 5,227 

from silyloxycyclopropane, 2,445 

Mannich reaction, 2,905 

cyclization 

synthesis 
via Friedel-Crafts reaction, 2,711 

palladium-catalyzed carbonylation, 3, 1032 
Dilantin 

anticonvulsant 
synthesis, 3,826 

Dilithium alkylcyano(2-thieny1)cuprate 
alkylation, 3,261 

Dilithium cyanocuprates 
l,Zadditions, 1, 107 

Dilithium tetrachlorocuprate 
alkene dimerization, 3,482 
alkylation 

Grignard reagents, 3,244 
vinyl Grignard reagent alkylation 

catalyst, 3,243 
Wurtz coupling, 3,415 

Dilithium trialkylcuprates 
reactions with tosylhydrazones, 1,378 

Dimanganese heptoxide 
oxidation 

ethers, 7,236 
Dmedone 

allyl transfer 

Knoevenagel reaction 

synthesis 

amine protection, 6,641 

Michael reaction, 2,352 

Claisen condensation, 2,796 
ketone acylation, 2,843 
via Michael addition, 4,6 

Dimenthyl succinate 
asymmetric cyclopropanation, 4,976 

Dimerization 
a-alkenes 

disproportionation 

dissolving metal 

donor radical cations, 7,879 
radical cations 

Dimesoperiodate 

hydroalumination, 8,744 

radical anions, 7, 861,884 

reductions, 8,527 

bimolecular reaction, 7,859 

oxidant 
solid support, 7, 843 

Di-wmethane rearrangements 
chemoselectivity, 5,206 
hetero-substituted, 5, 199-202 
lamps and filters, 5,212 
mechanism, 5,202-206 

benzo-vinyl bridging, 5,203 
divinyl bridging, 5,203 

nomenclature, 5, 194 
photochemical apparatus, 5,212 
photochemical hazards, 5,213 
photochemical reaction conditions, 5,212 
photoisomerizations, 5,193-213 
practical aspects, 5,212 
regioselectivity, 5,209 

selectivity, 5,206-21 1 
stereoselectivity, 5,210 
synthetic utility, 5,211 

protecting group 

scope, 5,195-202 

2-( 3,5-Dimethoxyphenyl)-2-propoxycarbonyl group 

acid stability, 6,637 
cleavage, 6,636 

stereochemistry, 4,623 

Dimethy lamine 

Dimethy lamine, N-chloro- 

reaction with m-allylpalladium complexes 

reactions with organoboranes, 7,607 
reaction with trialkylborane, 7,604 

enamine synthesis 
Dimethylamine, trimethylsilyl- 

via cyclohexanone, 6,705 
2-Dimethylamino-4-nitropheny l dihydrogen phosphate 

Dimethyl diazomalonate 

Dimethyl fumarate 

Dimethyl itaconate 
ene reactions 

phosphorylation, 6,609 

reaction with benzaldehyde 
carbonyl ylide intermediate, 4, 1090 

Diels-Alder reactions 
Lewis acid promoted, 5,339 
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Lewis acid catalysis, 5,5 
hydroformylation, 4,925,932 

[3 + 21 cycloaddition reactions, 5,300 
Diels-Alder reactions, 5,392 
reduction, 8,563 

Dimethyl muconate 
[3 + 21 cycloaddition reactions, 5,297,307 

Dimethyl phthalate 
hydrogenation 

Dimethyl succinate 

Dimethyl maleate 

homogeneous catalysis, 8,454 

synthesis 
via dicarboxylation, 4,947 

Dimethyl sulfoxide 
oxidation, 7,769 

Dimethyl tartrate 
asymmetric epoxidation, 7,395 

Dimethyl terephthalate 
hydrogenation 

homogeneous catalysis, 8,454 
Dimsyl anions 

Dinitriles 
Swl reactions, 4,472 

Ritter reaction, 6,265 
synthesis 

a,o-Dinitriles 
via displacement reaction, 6,229 

Ritter reaction 
cyclization, 6,280 

Dinitriles, 2-aryl-40x0- 
synthesis 

use of SAMPMMP, 2,520 
2,4-Dinitrobenzenesulfenyl esters 

carboxy-protecting groups 
photolytic cleavage, 6,668 

Dinitrogen tetroxide 
nitration with, 6, 107, 110 
oxidation 

hydrazines, 7,744 
thiols, 7,761 

reaction with cumulenes, 7,506 

reactions with alkenes, 7,488 

synthesis 

Dinitrogen trioxide 

Diolides 

via Mitsunobu conditions, 6, 368 
Diols 

monodeoxygenation, 8,8 18,820 
ortho acid synthesis, 6,560 
oxidation 

lactone synthesis, 7,312 
prochiral 

oxidation by enzymes, 7,3 16 
synthesis 

chiral, 1,66 
vicinal 

epoxide synthesis, 6.26 
1 ,2-Diols 

alkene protection, 6,686 
cleavage 

erythro 

protecting groups, 6,659 
reduction, 8,814 

chromium oxides, 7,282 

synthesis, 1, 191 

regioselective benzylation, 6.65 1 
synthesis, 7,645,647 

coupling reactions, 3,597 
from p;y-epoxy alcohols, 3,264 
reductive coupling of carbonyl compounds, 3,563 
via dimesitylboryl carbanions, 1,499 

monoethers 
synthesis, 3,979 

protecting groups, 6,659 
synthesis, 7,645,649 

1,3-Diols 

via reduction of p-hydroxy ketones, 8,8 
via reaction of epoxides with boron-stabilized 

carbanions, 1,497 
1 ,4-Diols 

synthesis 

Diols, 3-azido- 
synthesis 

alkenyltriakylboronates, 3,799 

via epoxy alcohols, 6, 254 
Diols, bis(dialky1amino)- 

synthesis, 8, 166 
Diols, chloro- 

synthesis 
via asymmetric epoxidation, 7,424 

1,3-Diols, 4-phenylthio- 

1 ,4-Diols, 2-phenylthio- 
cyclization, 6,25 

reaction with dimethyl sulfate 
cyclization, 6, 25 

Diols, vicinal 
oxidation 

a-diketones, 7,300 
2,4-Dione, 3-substituted 

synthesis 

1,3-Diones 
synthesis 

1 ,6-Diones 
synthesis 

Knoevenagel reaction, 2,358 

from 2,3-epoxyketones, 3,771 

coupling of a$-unsaturated carbonyl compounds, 
3,577 

Diorganocuprates 
properties, 4, 170 
structure, 4, 170 

1,l -Diorganometallics 
oxidation, 4,882 
synthesis 
via carbozincation, 4,879 

Diorganozinc reagents 
enantioselective addition reactions, 1,223 

Diosphenols 
rearrangements, 3,832 
synthesis 
via Claisen rearrangement, 5,848 

Dioxabicyclo[2.2. llheptane 

2,7-Dioxabicyclo[4.1 .O]heptane 

2,7-Dioxabicyclo[3.2.0]hept-3-ene 

reduction, 8,227 

preparation 
Darzens glycidic ester condensation, 2,427 

photocycloaddition reactions, 5, 170 
synthesis 
via photocycloaddition, 5, 168 

2,7-Dioxabicyclo[ 3.2.0Ihept-3-ene-6-carboxylic acid 
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menthyl ester 
synthesis via photocycloaddition, 5, 169 

Dioxabicyclo[3.3. llnonane 

2,9-Dioxabicycl0[3.3.1 Inonane 
reduction, 8,227 

synthesis 

synthesis 

reduction, 8,227 
synthesis, 7,828 

synthesis 

via Wacker oxidation, 7,45 1 
3,7-Dioxabicyclo[3.3.O]octane 

use of disilyl enol ether, 2,617 
6,8-Dioxabicyclo[3.2. lloctane 

3,7-Dioxabicyclo[3.3.O]oct-l(5)-ene 

via retro Diels-Alder reactions, 5,579 
Dioxaborinane, trimethyl- 

hydroboration, 8,7 19 
1,3,2-Dioxaborinanes 

reactions with allyl organometallics, 2,32 
Dioxalones 

enolates 
diastereoselective alkylation, 3,40 

1 ,4-Dioxane, 2,2,3-trimethoxy- 

1,3-Dioxanes 
synthesis, 6,560 

carbonyl group protection, 6,677 
chiral carbonyl equivalent 

reduction, 8,221,659 
synthesis 

Lewis acid promoted reactions, 1,347 

Prins reaction, 2,528 
1,3-Dioxanes, 5,5-dibromo- 

carbonyl group protection 

synthesis 

removal, 6,677 
1,2-Dioxanes. truns-3,6disubstituted 

via mercuricyclization of hydroperoxides, 4,390 

removal, 6,677 
1,6-Dioxaspiro[4.5]decane 

1.4-Dioxaspiro[4,5]decane, 6-acetyld-allyl- 

1,3-Dioxanes, S-methylene- 
carbonyl group protection 

reduction, 8,220 

oxidative cleavage 

Dioxaspiro[3,3]heptanes 
synthesis 

via photocycloaddition, 5, 167 
1,7-Dioxaspiro[SS]undecane, 2-ethyl-8-methyl- 

synthesis, 7,625 
1,7-Dioxaspiro[5.5]undecane, 4-hydroxy- 

synthesis, 7,237 
1,7-Dioxaspiro[5.5]undecane, 2-hydroxymethyl- 

8-methyl- 
synthesis, 7,635 

nucleophilic addition reactions 

sodium periodate and osmium tetroxide, 7,564 

1.3-Dioxathiane 

chiral auxiliary, 1,62 
1 ,CDioxenes 

synthesis, 3,651 
Dioxetane 

alkene oxygenation, 7,96 
1 ,ZDioxetanes 

excited states 
thermal generation, 5,198 

reduction 
with glutathione, 8,398 

p-Dioxin 
detoxification, 7,845 

Dioxin, 2-chloro- 
acid chloride synthesis, 6,305 

Dioxindole, 3-phenyl- 
synthesis, 3,835 

Dioxinone 
conjugate additions 

dialkylcuprates, 4,207 

epoxidizing agent, 7,374 

epoxidmtion 

oxidant 

oxidation 

Dioxirane, dialkyl- 

Dioxirane, dimethyl- 

alkenes, 7,167 

reaction with quadricyclane, 3,736 

primary amines, 7,737 
pyridine, 7,750 
secondary amines, 7,745 

oxygen atom transfer, 8,398 
Dioxirane, methyl- 

oxygen atom transfer, 8,398 
Dioxiranes 

alkane oxidation, 7,13 
synthesis 

Dioxolane, amino- 
synthesis, 6,572 

1 ,fDioxolane, 2-aryl- 
reduction 

1,3-Dioxolane, 2-(2-bromoethyl)- 

via potassium peroxymonosulfate, 1,834 

sodium borohydride, 8,2 15 

Grignard reagents 
acylation, 1,452 

1,3-Dioxolane, 4-bromomethyl- 
carbonyl group protection 

1 ,2-Dioxolane, cis-3.5-dialkyl- 

1,3-Dioxolane, 2dialkylamino- 

1,3-Dioxolane, 2,4-diimethyl- 

1 ,fDioxolane, 2-dimethylamino- 

carbonyl group protection, 6,677 
1,3-Dioxolane, 2,2-dimethyl-4-methylene- 

lithium allenolates 
synthesis, 2, 109 

1,3-Dioxolane, 2-ethoxy- 
decomposition, 6,687 

1,3-Dioxolane, 2,2,4,4,5,5-hexamethyl- 
reduction, 8,221 

1,3-Dioxolane, 2-(2-methoxycarbonylethyl)-2-methyl- 
acyloin coupling reaction, 3,619 

1,3-Dioxolane, 2-phenyl- 
fragmentation 

alkene protection, 6,687 
rearrangement, 6,687 

1 ,fDioxolane, 2,2,4,4-tetramethyl- 
reduction, 8,221 

1,3-Dioxolane, 2-thioxo- 

removal, 6,677 

synthesis 

synthesis, 6, 569 

reduction, 8,221 

transacetalization 

via mercuricyclization of hydroperoxides, 4,390 
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desulfurization 
alkene protection, 6,686 

1,3-Dioxolane, 2-vinyl- 
reduction 

1,3-Dioxolanes 
lithium aluminum hydride, 8,213 

carbonyl group protection, 6,677 
reduction, 8,221,659 

Chiral 

enolates 

Dioxolanones 

aldol reaction, 2,208 

aldol reaction, 2,206 
1,3-Dioxolan-4-ones 

addition reactions with nitroalkenes, 4,109 
Michael additions 

thermolysis 
nitroalkenes, 4,218 

carbonyl ylide generation, 4, 1089 

hydroxylation 
alkenes, 7,445 

anti hydroxylation 
alkenes, 7,447 

reaction with silyl ketene acetals, 2,804 
1,3-Dioxole, 2,2-diisopropyl- 

cycloaddition reactions 
ethyl pyruvate, 5, 160 

1,3-Dioxole, 2,2-dimethyl- 
photocycloaddition reaction 

methyl phenyl glyoxylate, 5, 160 

1,3-Dioxolan-2-ylium cations 

Dioxolenes 
iron complexes 

Dioxolenium ions 
reaction with organocopper compounds, 3,218 

Diels-Alder reactions 
intramolecular, 5,519 

Dioxolenones 

1,3-Dioxoles 

Dioxygen trapping 

Dipentene 

Dipeptides 

photocycloaddition reactions, 5, 134, 137 

photolysis, 5, 154 

Paternc+Btichi reaction, 5, 155 

allylic oxidation, 7,99 

hydroxyethylene isosteres 

N-methylation 

synthesis 

synthesis via Carroll rearrangement, 5,836 

retrograde Diels-Alder reaction, 5,552 

via asymmetric hydrogenation of dehydropeptides, 
460 

Diphenic acid 
Schmidt reaction, 6,820 

Diphenoquinone 
synthesis, 3,664 

Diphenylamine 
synthesis 

via Swl reaction, 4,471 
Diphenylamine-2,T-dicarboxylic acids 

Friedel-Crafts reaction, 2,759 
Diphenyliodonium-2-carboxylates 

aryne precursors, 4,488 
Diphenylphosphiny 1 group 

amine-protecting group, 6,644 

Diphenyl phosphorazidate 
acyl azide synthesis, 6,25 1 

Diphenyl sulfoxide 
oxidation, 7,769 

Diphenylthiophosphinyl group 
amine-protecting group, 6,644 

Diphosgene 
imidoyl halide synthesis, 6,523 
reaction with amides, 6,495 

Diphosphaallyl cations 
synthesis, 6, 190 

1,2-Diphosphines 
chiral catalysts 

1,4-Diphosphines 
chiral catalysts 

asymmetric hydrogenation of alkenes, 8,459 

asymmetric hydrogenation of alkenes, 8,459 
Diphosphonates, methylidene- 

synthesis 
Knoevenagel reaction, 2,363 

Diphosphorus tetraiodide 

epoxides, 8,886 

alkyl alcohols, 6,213 

deoxygenation 

iodination 

reaction with dimethylformamide, 6,495 
Diploda gossypim 

epoxidation, 7,429 
Diplodialide A 

synthesis 

Diplodialide B 
synthesis 

Diplodialides 

Diploicin 

Eschenmoser coupling reaction, 2,890 

via Wacker oxidation, 7,454 

synthesis, 3,286 

synthesis 
manganese dioxide oxidation, 3,688 

1,3-Dipolar additions 
regiospecificity, 4, 1070 

Dipolar cycloaddition 
diazoalkanes, 6, 126 

1,3-Dipolar cycloaddition reactions, 5,247 
absolute stereoselection, 5,260 
frontier molecular orbital theory, 4, 1073 
intermolecular, 4, 1069-1 104 
intramolecular, 4,1111-1 166 
mechanism, 4,1070-1072 
nitrones, 4, 1076-1078 
nonconcerted, 4,1073-1075 
regioselectivity, 5,247 
relative stereoselection, 5,254 
stepwise mechanism, 4, 1072 
stereoselectivity, 5,254 
stereospecificity, 4, 1072 
synthetic equivalents, 5,266 

[3 + 21 Dipolar cycloadditions 
regiochemical control, 4, 1073 

1,3-Dipoles 
classification, 4, 107 1 
cycloaddition reactions, 4,730 

fulvenes, 5,630 
tropones, 5,625 

structure, 4,1070 
Dipropargy lamines 
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intramolecular cycloaddition reactions, 5, 1154 
Dipyridones 

photodimerization, 5,638 
1,2-Dipyrrolidinylethane 

alkene hydroxylation 
osmium tetroxide, 7,442 

Diquinane enone 
photocycloaddjtion reactions, 5, 144 

Diquinanes 
synthesis 

via intramolecular ene reaction, 5, 11 
via photoisomerizations, 5,226 
via rhodium-catalyzed rearrangement, 5,916 

o-Diquinomethanes 

Disaccharides, furanosyl 
Diels-Alder reactions, 5,524 

synthesis 
stereoselectivity, 4,384 

Diselenide, diaryl 

Diselenide, dimesityl 
reaction with carbon monoxide, 6,467 

oxidation 
allylic alcohols, 7,307 

Diselenide, diphenyl 
reaction with lithium enolates, 7, 129 
reduction, 6,463 
Ritter reaction, 6,289 
use in selenenylation, 7, 131 

Diselenide, 2,2’-dipyridyl 
addition reactions with alkenes, 7,495 

Diselenides 
oxidation, 7,769 

primary alcohols, 7,310 
Diselenoacetals 

acyl anion equivalents, 1,571 
Diselenoketals 

deselenation 
nickel boride, 8,848 
tin hydrides, 8, 846 

7,8-Disilabicyclo[2.2.2]octa-2,5-dienes 
thermolysis 

via retro Diels-Alder reaction, 5,587 
Disilane, 1,1,l-trichloro-2,2,2-trimethyl- 

reaction with .rr-allylpalladium complexes 
stereochemistry, 4,626 

Disilazane, hexamethyl- 
alcohol protection, 6,653 
amine synthesis, 6.83 
nomenclature, 2, 182 

Disilazine, hexamethyl- 
nomenclature, 2, 183 

Disilenes 
generation 

via retro Diels-Alder reaction, 5,587 
Disiloxane, 1,3-bis(dimethylethynyl)- 

oxidative coupling, 3,557 
Disiloxane, 1,1,3,3-tetramethyl- 

hydrosilylation, 8, 19 
1,4-Disilylcyclohexa-2,5-dienes 

diacy lation 
Friedel-Crafts reaction, 2,717 

Disparlure 
synthesis, 3,224,286,644 

Dispermol 
synthesis, 7,33 1 

Disproportionation 

Friedel-Crafts reaction, 3,327 

synthesis 

reduction 

Dissolving metal conjugate reduction 

a-alkylated ketones, 4,254 
Dissolving metals 

acyl halides, 8,240 
amides, 8,248 
aromatic rings, 8,489-519 
benzo[b]furans, 8,626 
benzo[blthiophenes, 8,629 
benzylic compounds, 8,971 

carbonyl compounds, 8,307-323 
carboxylic acids, 8,236 
chemoselectivity, 8,113,530 
conjugated dienes, 8,564 
enones, 8,524 
epoxides, 8,880 
esters, 8,242 
iurans, 8,607 
imines, 8, 123 
indoles, 8,614 
isocyanides, 8,830 
lactones, 8,247 
mechanism, 8,525 
nitriles, 8,252 
oximes, 8, 124 
pyridines, 8,595 
pyrroles, 8,605 
stereochemistry, 8,525 
stereoselectivity, 8, 116 
stereoselectivity, unsaturated hydrocarbons, 8.478 
thioketones, 8, 126 
thiophenes, 8,609 
unsaturated hydrocarbons, 8,478 

Distannoxane, hexabutyl- 

sulfides, 7,764 
Disuccinoyl peroxide 

anti hydroxylation 
alkenes, 7,446 

hydrogenolysis, 8,914 
reduction 

sodium borohydride, 8,369 
synthesis 

via thiols, 7,758 
tandem vicinal difunctionalization, 4,262 
thiol protection, 6,665 

reactions with trialkylboranes, 7,607 

reactions with trialkylboranes, 7,607 

thiol carboxylic esters 
synthesis, 6,439 

desulfurization 
eliminative, 8,839 

C - X  to CHXH, 8,107-126 

oxidation 

Disulfides 

Disulfides, dialkyl 

Disulfides, diaryl 

Disulfides, diphenyl 

Disulfones 

1,l-Disulfones 
alkylation, 3,176 

NJV-Disulfonimides 
reduction, 8,827 

Ditellurides 
oxidation, 7,774 



56 1 Cumulative Subject Index Dithiocarbamic acid 

Diterpene alkaloids 
synthesis 
via arynes, 4,500 
via bekmcyclobutene ring opening, 

5,693 
Diterpenes 

Ditemenoids 
microbial hydroxylation, 7,64 

Homer-Wadsworth-Emmons reaction, 
1.763 

tetracyclic 
synthesis, 3,715 

1,3,2-Dithiaborinane 
dimethyl sulfide complex 

carboxylic acid reduction, 8,261 
1,3,2-Dithiaborolane 

hydroboration, 8,719,720 
1 P-Dithiadiene monosulfoxide 

oxidation, 7,766 
1,3,2,4-Dithiadiphosphetane 2,4-disulfide 

thiocarboxylic ester synthesis, 6,437 
1,3,2,4-Dithiadiphosphetane 2,4-disulfide, 
2,4-bis[4-methoxyphenyl]- 
see Lawesson’s reagent 

1,3-Dithiane, 2-aryl- 
metal complexes 

reaction with 2-cyclohexenone, 1,511 

reaction with aryl Grignard reagents, 3,242 
synthesis 
via sulfide chlorination with NCS, 7,207 

substitution reactions, 4,539 

1,3-Dithiane, 2-chloro- 

1,3-Dithiane, 2-dichloromethyl- 
dihydrohalogenation 

1,3-Dithiane, 2-ethylidene- 
allyllithium derivative 

1,3-Dithiane, 2-ethynyl- 
alkylation, 3, 132 
silyl and lithio derivatives, 2,90 

carbanions 

synthesis of ketene dithioacetals, 6, 134 

reaction with aldehydes, 1,511 

1,3-Dithiane, 2-hydroxymethyl- 

reactions with epoxycyclohexanone, 1,511 
1.3-Dithiane, 1 -1ithio- 

reaction with epoxides, 3,127 
1,3-Dithiane, 2-lithio- 
in synthesis, 3, 126 
reaction with nitroarenes, 4,428 
reaction with oxiranes, 3, 128 

1,3-Dithiane, 2-metallo- 
in synthesis, 3, 124 

1,3-Dithiane, 2-methyl- 
metal complexes 

addition reactions, 4,535 
1,3-Dithiane, 2-phenyl- 

carbanions, 1,511 
Stevens rearrangement, 3,925 

1,3-Dithiane, 2-(l-propen-l-yl)- 
crotyllithium derivative 

reactions with aldehydes, 1,512 
1,3-Dithiane, 2-@-subs tituted)aryl-2-lithio- 

reactions with t-butylbenzene, 4,537 
1,3-Dithiane SS’-dioxides 

reaction with butyllithium, 1,526 
1.3-Dithianes 

acyl anion equivalents, 1,563; 3, 144 
addition reactions, 4, 113 
carbanions 

crystal structure, 1,36 
carbonyl group protection, 6,679 
desulfurization 

formyl anion equivalents, 1, 510 
metallated 

Michael addition 

1-oxide 

sulfides from 

organolithium compounds, 8,847 

tandem vicinal difunctionalization, 4,258 

kinetic vs. thermodynamic results, 4, 10 

alkylation, 3, 137 

use in synthesis, 6, 134 
1,3-Dithianyl anion, 2-methyl- 

carbonyl group protection, 6,679 
Dithianylidene anions, vinylogous 

tandem vicinal difunctionalization, 4,258 
1,3-Dithian-2-ylmethoxycarbonyl group 

amine-protecting group, 6,639 
1,3-Dithianylmethyl esters 

carboxy-protecting groups, 6,666 
Dithiatropazine 

synthesis 

1 ,ZDithietane 
synthesis 

acyloin coupling reaction, 3,618 

via thioxocarboxylic ester as precursor, 
6,448 

1,3-Dithietane 
1,l -dioxide 

4H-1,3-Dithiins 
synthesis 

synthesis, 7,768 

via dimerization of thioketones, 5,556 
Dithioacetal S,S’-dioxides 

Dithioacetal S-oxides 

Dithioacetals 

additions to C=X bonds, 1,526 

additions to C=X bonds, 1,526 

acyl anion equivalents, 1,544,563 
carbonyl group protection, 6,677 
reduction, 8,989 
vinylsilane terminated cyclizations, 1,586 

reaction with allylsilanes, 2,580 
reaction with allylstannanes 

reaction with vinylsilanes, 2,582 

conjugate additions 

Dithioacrylates, methyl 

Dithioacetals 

carbon-sulfur bond cleavage, 2,581 

Dithioacetals, a-oxoketene 

organocuprates, 4, 191 

synthesis 
via flash vacuum thermolysis, 6,455 

Dithiocarbamates 
synthesis 
via carbon disulfide, 6,428 

Dithiocarbamates, S-(dialkylaminomethy1)- 
iminium salts 

Dithiocarbamic acid 
generation in situ, 1,370 

allylic esters 
3,3-sigmatropic rearrangement, 6,846 



Dithiocarbonates Cumulative Subject Index 562 

Dithiocarbonates 
deoxygenation, 8 ,8  18 

Dithiocarbonates, S-allyl 
nucleophilic addition to a-allylpalladium 

complexes 
regioselectivity, 4,641 

Dithiocarbonates, 0-allyl S-alkyl- 
nucleophilic addition to a-allylpalladium 

complexes 
regioselectivity, 4,641 
stereochemistry, 4,624 

Dithiocarbonates, 0-allyl S-methyl 
Claisen-type rearrangement 

palladium(I0 catalysis, 4,564 
Dithiocarbonates, S,S-dimethyl, 6,846 

reactions with carbanions, 6,446 
Dithiocarboxylates 

thioac y lation 
amines, 6,423 

Dithiocarbox ylation 
arenes, 6,456 
carbanions, 6,456 

Dithiocarboxylic acids 
synthesis 
via acylation of hydrogen sulfide, 6,455 
via dithiocarboxylation of arenes and carbanions, 

6,456 
thioac y lation 

amines, 6,421 
Dithiocarboxylic esters 

synthesis, 6,453 

synthesis, 6,455 

addition reactions, 4, 106-1 11 

Diels-Alder reactions, 5,438 
reduction, 8,303 
thioac y lation 

methyl ester 
Diels-Alder reactions, 5,439 

carbonyl group protection, 6,677 
desulfurization, 8,836 

alkali metals, 8,842 

via thioacylation of thiols, 6,453 
Dithiocinnamates, methyl 

Dithioenolates 

Dithioesters 

alcohols and phenols, 6,449 
Dithioformic acid, cyano- 

Dithioketals 

LAHXuClZ, 8,840 
Dithiolactones 

synthesis, 6,453 
via acylation of hydrogen sulfide, 6,455 
via dithiocarboxylation of arenes and carbanions, 

via thioacylation of thiols, 6,453 
6,456 

y-Dithiolactones, p,y-unsaturated 

1,3-Dithiolane, 2-alkylidene- 

synthesis 
allenylsilver compounds, 2,85 

cy cloreversion 
synthesis of thioketenes, 6,426 

1,3-Dithiolane, 2,2-diaryl- 
desulfurization 

organolithium compounds, 8,847 
1 ,ZDithiolane, 4-methylthio- 

synthesis 

via bromine addition to alkene, 4,345 
Dithiolanes 

carbonyl group protection, 6,679 
1,3-Dithiolanes 

reduction, 8,231 
Dithioles 

reduction, 8,659 
1,3-Dithiolones 

intramolecular cycloadditions, 4, 1 163 
3H- 1 ,2-Dithiol3-ones 

synthesis of thioamides, 6,421 
Dithiomalonates, S,S '-diakyl 

synthesis, 6,437 
Dithiomalonates, 0,O-diethyl 

transesterification, 6,454 
Dithiooxalate, 00-diethyl 

reaction with glycols 
synthesis of thioxoesters, 6,449 

Dithiooxamides 
synthesis 
via thiolysis of imidoyl chlorides, 6,428 
via thiolysis of 1,l.l-trihalides, 6,432 

primary amines, 6,425 
thioacy lation 

Dithioparabanic acid 
08-acetals 

synthesis, 6,576 
Dithiophosphmic acids, diphenyl- 

thioac ylation 
alcohols, 6,449 

Dithiophosphoric acid 
thiolysis, 6,432 

Dithiopropionic acid 
deprotonation 

aldol reaction, 2,214 
Dithiosuccinyl group 

amine-protecting group, 6,643 
[6IDitriaxane, dimethyl- 

synthesis, 6,777 
Divided cells 

electrosynthesis, 8, 130 
Dixanthates 

vicinal 
radical decomposition, 6,687 

trimethylenemethane, 5,240 

trimethylenemethane, 5.241 

1 ,3-Diyl trapping reaction 
intermolecular 

intramolecular 

trimethylenemethane, 5,239 

bicyclization. 5, 1171 
zirconium-promoted, 5.1164 

conjugated 
hydration, 4,300 
hydroboration, 8,716 
synthesis, 3,525,554 

hydroalumination 
locoselectivity, 8,742 

hydroboration 
protonolysis, 8,727 

intramolecular cycloaddition reactions 
bicyclic 2-pyrone synthesis, 5, 1157 

semihydrogenation, 8,433 
silylated 

Diynes 

Friedel-Crafts acylation, 2,725 



563 Cumulative Subject Index Durene 

synthesis 

1 ,4-Diynes 
synthesis 

1 J-Diynes 

a,w-Diynes 

phase-transfer catalysts, 3,559 

organocopper compounds, 3,223 

Cope rearrangement, 5,797 

cycloaddition reactions 
isocyanates, 5, 1156 

intramolecular cycloaddition reactions 
nitriles, 5, 1154 

1,3-Diynes, l-trimethylsilyl- 
synthesis, 3, 553 

9,ll -Dodecadien- 1-01 
acetate 

synthesis, 2,76 
synthesis via retro Diels-Alder reaction, 

5,567 
1,1 l-Dodecadien-3-one, 7-acetoxy- 

trisannelation reagent 
synthesis, 7,461 

9.1 1-Dodecadien-1-yl acetate 
synthesis, 1,680 

Dodeca-3,5-diyn- 1-01 
synthesis, 3,273 

Dodecahedrane, 1,16-dimethyl- 
synthesis 

Friedel-Crafts reaction, 3,334 
Dodecahedranes 

Ritter reaction, 6,283 
synthesis 
via cyclofunctionalization of cycloalkenes, 

via Diels-Alder reaction, 5,347 
via Nazarov cyclization, 5,768 
via Pauson-Khand reaction, 5, 1062 

4,373 

DodWanal 
reduction 

Dodecanamide 
reduction, 8,249 

Dodecane, 1 -bromo- 
Komblum oxidation 

solvent, 7,654 

titanocene dichloride, 8,323 

Dodecanedioic acid, 4,9-dioxo- 

via dialdehydes, 1,547 
synthesis 

Dodecanenitrile 

Dodecanol, 3,7,1 l-trimethyl- 
hydrogenation, 8,252 

synthesis 

6-Dodecanone 
reduction 

via asymmetric hydrogenation, 8,463 

titanocene dichloride, 8,323 
Dodecanone, dibromo- 

rearrangement, 3,85 1 
Dodeca-2,6,10-triene-1,12-diol 

asymmetric epoxidation, 7,404 
1 -Dodecene 

oxidation 
Wacker process, 7,450,451 

I-Dodecyl acetate 
reduction 

silanes, 8, 246 

Dodecylamine, dimethyl- 
a-deprotonation, 1,476; 3,65 

Doering-Moon+SkattebBl reaction 
allene synthesis, 4,1009-1012 

Doering reaction 
dichlorocarbene addition, 4, lo00 

P-Dolabrin 
synthesis 
via tricarbonyl(tr0pone)iron complex, 

4,707 
Dolastane 

synthesis, 3,488 
Domesticine 

synthesis 
photochemical oxidation, 3,677 

D-Dopa 
synthesis 
via L-serine, 1,413 

L-Dopa 
manufacture, 2,406 
synthesis 
via enzymic hydroxylation, 7,79 
via microbial methods, 7.78 
via L-tyrosine, 7,678 

Dopamine P-monooxygenase 
oxidation, 7,99 

Dopamine receptor stimulating compounds 
synthesis, 7, 831 

Double asymmetric synthesis 
aldol reactions, 2,2, 248 

Double diastereofacial selectivity 
Diels-Alder reaction, 2,686 

Double diastereoselection 
aldol reaction, 2,232 

Double stereodifferentiation 
consonant, 2,232 
dissonant, 2,232 
matched pairs, 2,232 
mismatched pairs, 2,232 

Douglas fir tussock moth 
sex pheromone 

synthesis, 3, 161 
Dowex 3,50 

catalyst 

Drimanes 
Friedel-Crafts reaction, 3,296 

synthesis 

synthesis 

via Diels-Alder reaction, 5,33 1 
Drimatriene sulfoxide 

via electrrxyclization, 5,735 
Drimenyl acetate 

allylic oxidation, 7,90 
Drimnanes 

synthesis 
famesol bicyclization, 3,342 

Drynap 
reductions 

nitro compounds, 8,365 
Dubamine 

Dunnione 

Durene 

Durene, acetyl- 

synthesis, 3,514 

rearrangement, 3,828 

thallation, 7,872 



Dyes 

Friedel-Crafts reaction 
reversibility, 2,745 

Dyes 
synthesis 

Dynemicin A 
Knoevenagel reaction, 2,387 

Cumulative Subject Index 

synthesis 
via electrocyclization, 5,736 

Dysidenin, dmethyl- 
synthesis 

Ugi reaction, 2, 1096 

564 



E 
Ebelactone A 

synthesis 
via Ireland rearrangement, 5,842 

Ecdysone 
synthesis 

Wittig rearrangement, 3,1 OOO 
Ecdysone, 20-hydroxy- 

side chain 

Echinocandin D 
synthesis, 8,537 

synthesis, 2, 256 

Edman degradation 
via reductive alkylation of azides, 8,386 

immobilization of enzymes 
Ugi reaction, 2, 1104 

Egomaketone 
synthesis, 6,455 

palladium-catalyzed carbonylation, 3, 1023 

via ketocarbenoids and furans, 4, 1059 

Eicosatetraenoic acid, 12-hydroxy- 
synthesis 

1 -Eicosene 
oxidative cleavage 

Eight-membered rings 
phase transfer assisted, 7,578 

synthesis 
aldol condensation, 2,651 
aldol reaction cascade, 2,623 
via [4 + 41 cycloaddition, 5,635 

Elaeocarpine 

Elaeokanines 
Mannich base, 2,894 

synthesis, 6, 756 
via acyliminium ion terminated cyclization, 1,592 
via pyrolytic dehydrosulfinylation, 1,5 15 
via retro Diels-Alder reaction, 5,567 

Elaidic acid 
Kolbe electrolysis, 3,642 

Elaiophylin 
synthesis, 1,569; 2,263 

Elbs persulfate oxidation 
hydroquinones, 7,340 

Eldanolide 
synthesis, 1, 565; 3,796 
via cerium reagents, 1,240 

Electrochemical oxidation, 7,789-81 1 
alkenes 

palladium(II) catalysis, 4, 553 
amount of electricity, 7,793 
constant current method, 7,792 
controlled potential method, 7,792 
diaphragm, 7,792 
ethers, 7,247 
organoboranes, 7,602 
supporting electrolytes, 7,793 
techniques, 7,792 

Electrochemical pinacolization 
aromatic compounds, 3,567 

Electrochemical reduction 
acyl halides, 8,240 
alkyl halides 

chromium(II) salt catalyst, 8,797 

allylic compounds, 8,974 
amides, 8,248,294 
aromatic rings, 8, 517 
asymmetric 

carbonyl compounds, 8,134 
imines, 8, 137 

benzo[blthiophene, 8,630 
carbonyl compounds, 8,307 
carboxylic acids, 8,236 
cleavage 

C-N bonds, 8,995 
demercuration, 8,857 
dimerization, 8,527 
epoxides, 8,884 
esters, 8, 242 
indirect 

indoles, 8,624 
ketones 

lactones, 8,247 
mesylates, 8,817 
nitriles, 8,252 
nitro compounds, 8,366 
pyridines, 8,59 1 
pyridinium salts, 8,594 
thioamides, 8,303 
transition metal ions 

carbonyl compounds, 8,133 
a$-unsaturated ketones, 8,532 

Electrochemical reductive cleavage 
C - 4  bonds, 8,994 
a-oxygenated carbonyl compounds, 8,992 

aldol reaction, 2, 138 
Ritter reaction, 6,281 

Electrocyclic processes 
higher order, 5,743 

Electrocyclization 
1,3,5-hexatrienes, 5,706-730 
orbital correlation diagram, 5,703 
six-electron 

1,3,5-hexatriene, 5,699 
stereochemistry, 5, 703-706 

indirect 

Electrodes 

Electrohydrodimerization 

Electrolysis 

a-halo ketones, 8,987 

carbonyl compounds, 8,132 

stereocontrol, 8, 133 

Electrochemistry 

Electrode reaction 

electrosynthesis, 8, 131 

electrochemical oxidation, 7,792 

enones, 8,532 

carbonyl compounds, 8,321 
oxidation, 7,791 

Electron acceptors 
reduction potentials, 7,854 

Electron transfer 
acceptor radical anions, 7,884 
donor radical cations, 7,882 
radical anions 

bimolecular reaction, 7,861 

565 



Electron-transfer oxidation Cumulative Subject Index 566 

radical cations 

radicals, 4,726 

chain process, 7,860 
formulation, 7,852 
photochemical activation, 7,862 
radical ions, 7,854 
synthetic transformations, 7,873 
thermal activation, 7,862 . 

alcohols, 8,815 
C-halogen bonds, 8,985 
C-0 bonds, 8,991 
C-S bonds, 8,993 
enones, 8,524 

Electrooxidation 
halide salts, 7,537 

Electrophilic addition 
acceptor radical anions, 7,884 
radical anions 

bimolecular reaction, 7,861 

bimolecular reaction, 7,860 

Electron-transfer oxidation, 7,849-889 

Electron transfer reduction 

Electrophilic aromatic substitution 
arene radical cations, 7, 870 

Electrophilic coupling 
nucleophilic addition 

Electrophilic oxidation 

Electroreductive cyclization 

Electros y nthesis 

P-Elemene 

Elemol 

a-Eleostearate 

carbanions, 4,237-263 

electron-transfer oxidation versus, 7,868 

Schiff bases, 8,136 

principles, 8, 129 

synthesis, 7,94 

synthesis, 3,43 1; 6, 145; 8,945 

hydrogenation 
homogeneous catalysis, 8,45 1 

Eleutherinol 

Ellipticine 
synthesis, 2, 171 

synthesis 
via Diels-Alder reaction, 5,384 
via electrocyclization, 5,721 

Ellipticine, 9-hydroxy- 

Eloidisine 

synthesis 
via Baeyer-Villiger reaction, 7,684 

synthesis 
Ugi reaction, 2, 1097 

Elsholtzia ketone 
synthesis, 3,999 

Elsholzione, dehydro- 
synthesis 

Emde degradation 
amines, 6,70 
pyridines, 8,597 

Emodin 
synthesis 

alkenylsilane acylation, 2,713 

dianion y-acylation, 2,832 
Enalapril 

Ends 
synthesis, 6,384 

Michael acceptors, 4,261 

asymmetric hydrogenation 
homogeneous catalysis, 8,460 

cycloaddition with dhalocarbenes, 4,1004 
Diels-Alder reactions, 5,322-324 
a-hydroxylation, 7, 170 

ozonolysis, 7, 171 
protonation, 2, 1052 
tandem vicinal difunctionalization, 4,249 
Vilsmeier-Haack reaction, 2,783 

Enamides, Nfl-dialkyl- 
reactions with Grignards reagents, 4,257 

Enamidines 
Vilsmeier-Haack reaction, 2,792 

Enamines 
addition of carbene complexes, 4,980 
alkylation, 3,28; 6,714 

reversibility, 3,29 
allylation 

palladium catalysis, 4,654 
anodic oxidation, 7,798 
carbonyl group derivatization, 6,705 
c h i d  

conjugate additions, 4,221-226 
via allylamines, 6,866 

[2 + 21 cycloaddition reactions, 5,71 
[3 + 21 cycloaddition reactions 

cyclohexanone 

dicarbonyl compound monoprotection, 

Diels-Alder reactions, 5,322-324 
hindered aldehyde 

hydrogenation 

hydrogenolysis, 8,915 
a-hydroxylation, 7, 170 
infrared spectra, 6.7 1 1 
Knoevenagel reaction, 2,367 
Michael addition, 4,5 
NMR 

carbon 6,13,712 
nitrogen 6,15,708 
proton, 6,712 

photoelectron spectra, 6,711 
properties 

chemical, 6,707 
protonation, 6,717 
reactions, 6,713 

Enamides 

iron catalyzed, 5,285 

axial alkylation, 3,30 

6,684 

C-alkylation, 3,30 

heterogeneous catalysis, 8,439 

with alkynic esters, 4.45 
with arynes, 4.510 
with dihalocahenes, 4,1004 
with isocyanates, 5, 103 
with molecular bromine, 6,710 

mduction, 8, 938 
hydrides, 8,55 
stereochemistry, 8,55 

regiochemistry, 6,709 
proton NMR, 6,712 

Simmons-Smith reaction, 4,968 
stereochemistry, 6,716 
structures, 6,707 
synthesis, 6,705 



567 Cumulative Subject Index Enol acetates 

via amide methylenation using Tebbe reagent, 5, 

via palladium(II) catalysis, 4,560 
via retro Diels-Alder reactions, 5,558 
via Wiaig-Homer type reaction, 6,69 

1124 

ultraviolet spectra, 6,711 
Vilsmeier-Haack reaction, 2,783 
X-ray structure 

single-crystal, 6,708 

methyllithium, 6,722 

Enamines, N,N-bis(trimethylsily1)- 
anion formation 

Enamines, chloro- 
acyloxyiminium salts, 6,493 
cyclic 

[4 + 31 cycloaddition reactions, 5,608 
Favorskii rearrangement, 3,857 
reactions with amines, 6,520 
reactions with carboxylic acids, 1,424 
reactions with hydrogen halides, 6,497 
synthesis, 5, 109 

Enamines, -cyano- 
addition reactions 

cleavage, 2,857 

reaction with carboxylic acids, 6,493 

a-acetoxylation, 7, 170 

addition reactions, 4, 124 

p-lactams from, 5,112 

synthesis 

generation of 2-aminoallyl cations, 5,597 

with cycloalkenones, 4,117 

Enamines, a-halo 

Enamines, morpholino 

Enamines, nitro- 

Enamines, tetramethyl-a-chloro- 

Enamines, N-tosyl- 

via palladium(II) catalysis, 4, 561 
Enamines, N-trimethylsilyl- 

anion formation 
methyllithium, 6,722 

Enamino ketones 
synthesis, 6,770 

Enaminones 
addition reactions, 4, 123 
reduction 

borohydrides, 8,540 
Enantioselective reactions 

achiral carbon nucleophiles 

alkylation, 3.35 
allenyl organometallics, 2,96 
propargyl organometallics, 2,96 

synthesis, 3, 558 
via electrocyclization, 5,743 

Endomyces reessii 
p-hydroxylation, 7,56 
oxidative rearrangement, 7,829 

Endoperoxides 
synthesis 

achiral substrates, 4,228-231 

Endiandric acids 

via mercuricyclization of hydroperoxides, 4,390 
Endothiopeptides 

synthesis 

Ene carbamates 
protonation, 2, 1052 

via thioacylation, 6,420,423 

Vilsmeier-Haack reaction, 2,783 

synthesis 

Ene diones 
synthesis 

Enediols 

via retro Diels-Alder reactions, 5,557 

via palladium catalysis, 4,611 
Enediy nes 

synthesis 
cobalt-catalyzed cyclizations, 3,255 

l-Ene-6,12-diynes 
intramolecular cycloadditions, 5, 1144 

7-Ene- 1,13-diynes 
intramolecular cycloadditions, 5, 1 144 

Enephosphinilation 
ketones, 6,782 

Ene reactions, 2,527-558 
aliphatic Friedel4rafts reaction 

alkenes 
mechanism, 2,708 

enophiles, 5, 1-25 
Lewis acid catalysis, 5,4-6 

Lewis acid catalysis, 5, 7-9 
alkynes 

carbene complexes, 5,1075 
enantioselective, 5, 13 
intermolecular, 2,528; 5,2-9 
intramolecular, 2,540 

alkenes, 5,9-20 
enols, 5,20-23 
type I, 2,540 
type II,2,547 

Lewis acid catalysis, 5, 1 
formaldehyde, addition to alkenes, 2,530 
regioselectivity, 2,534 

tandem Claisen rearrangement, 5 1 1  
tandem Diels-Alder reaction 

thermal 
alkynes, 5,7 

alkenes, 5 . 2 4  
alkynes, 5 ,6  
cisltrans selectivity, 5,3 
endolexo selectivity, 5.3 
formaldehyde, 2,529 
regioselectivity, 5,3 

transannular, 2,553; $20 
with singlet oxygen, 7,8 18 
type1 

typem 

Enkephalins 
synthesis 

asymmetric induction, 2,541 
12-disubstituted double bonds, 2,541 

acetals, 2,553 

kinetically controlled, 6,399 
Enmein 

synthesis 
via Birch reduction, 8,496 

Enoates 
conjugate additions 

Diels-Alder reactions, 5,354-359 
reactions with a-selenoalkyl metals 

isopropylmagnesium bromide, 4, 172 

regiochemistry, 1,682 
Enol acetates 

alkali metal enolates 



Enolates Cumulative Subject Index 568 

reaction, 2, 108 
anodic oxidation, 7,797 
dihalocyclopropanation, 4, 1005 
electrochemical acetoxylation, 7, 170 
a-hydroxylation 

ketones, 7, 167 
iodination, 7, 121 
nitration, 6, 1 0 6  
Vilsmeier-Haack reaction, 2,783 

2-acetidinone synthesis, 5, 100-102 
acyclic, carboxylic acid derivatives 

addition reactions 

Enolates 

diastereoselective alkylation, 3,42 

carbon-centered radicals, 4,765 
with alkenic .ir-systems, 4,99-113 

regioselectivity, 4,632 
stereochemistry, 4,616-618 

aggregation 
geometry, 3,4 

alkylation, 3, 1-58 
stereochemistry, 3, 12 

C-alkylation 
tandem vicinal difunctionalization, 4,240 

allylation 
palladium-catalyzed regioselective, 3, 12 

Wittig rearrangement, 3,996 

masked, facially selective sigmatropic protocol, 1,91 

halogenation, 7, 120 

cycloalkylation, 3,48 

conjugate additions, 4,217-221 

stereochemical alkylation, 3,41 

alkylation, 3,4 

uses, 4,238 

formation, 2, 1 15 

synthesis, 2, 103 

acylation, 2,830 

prediction, 2, 101 

aldol reactions, 2, 181-235 

aldol reactions, 2, 181-235 

aldol reactions, 2,239-275 

reaction with trialkylboranes, 2,242 

addition to .ir-allylpalladium complexes, 4,591-594 

a-allyloxy 

aluminum 

amination, 6, 118 
carbonyl compounds 

carboxylic acids 

chiral 

endocyclic 

equilibration 

equivalents 

fluorinated 

a-fluoro- 

generation in situ 

geometry 

Group I 

Group II 

Group 111 

halogen-substituted 

a-hydroxylation, 7, 159 
lithium 

a-alkylation, 3,3 
Michael addition, 4,258 
preformed 

acylation, 2,830 

Claisen condensation, 2,799 
reactions, 2,797 
reactions with arynes, 4,496 
reactions with aziridines 

synthesis of y-amido ketones, 6,96 
reactions with NJV-dimethyl(methy1ene)iminium 

salts, 2,909 
reaction transition states 

stereochemistry, 1 ,2  
regio-defined 

aldol reactions, 2, 182 
selenenylation 

low temperature reaction, 7, 129 
a-silyl- 

synthesis, 2, 103 
stabilized 

intramolecular alkylation, 3,55 
stereoisomers 

nomenclature, 2, 100 
sterically congested 

stereoselectivity of alkylation, 3, 15 
structures 

experimental studies, 2, 100 
thermodynamickinetic control, 2, 101 

distortion, 3, 14 
sulfenylation, 7, 124 
a-sulfinyl acetate 

aldol reactions, asymmetric, 2,227 
synthesis, 2,99-128 

metallic potassium, 2,105 
synthesis from carbonyl compounds 

a-heteroatom-substituted, 2, 186 
tetrasubstituted 

from ketenes, 2, 196 
transmetallation 

tri-n-butyltin chloride, 3, 10 

acylation, 2,832 

aldol reactions, 2, 152 

2-s~bstit~ted 

trapped 

vinylogous 

Enol carboxylates 
coupling reactions 

with sp3 organometallics, 3,444 
Enol esters 

acid halide synthesis, 6,307 

formation, 2,596 
conversion to enolates, 2, 184 
halogenation, 7,530 
reaction with arylsulfonyl peroxides, 7, 169 
=action with carbonyl compounds 

a-sulfonyloxylation, 7, 171 

2-acetidinone synthesis, 5, 100-102 
addition reactions, 2,595-625 
aldol reactions, 2,611 
anodic oxidation, 7,797,803 
asymmetric synthesis, 2,629-657 
coupling reactions 

cyclic 

cycloaddition reactions 

alkyl 

use of Lewis acid catalysts, 2,612 

Enol ethers 

with sp3 organometallics, 3,444 

photoreactions with benzonitrile, 5, 161 

alkynic carbene complexes, 5,1067 



569 Cumulative Subject Index Enol sulfonates 

dicarbonyl compound monoprotection, 6,684 
disilyl 

synthesis, 2,605 
ene reactions, 5,1075 
germy1 

formation, 2,610 
reactions, 2,624 

halogenation, 7,121,530 
a-hydroxy 

intramolecular hydrosilylation, 7,645 

formation, 2,608 

pyridmium chlorochromate, 7,267 

Mannichreaction, 2,1013 
organotin(IV) 

oxidation 

oxidative rearrangement, 7,816 
polysilyl 

preformed 

reaction with acetals, 2,612 
reaction with N-acyliminium ions, 2,1064 
reaction with benzeneselenenyl chloride, 7,520 
reaction with carbonyl compounds 

catalyzed, 2,612 
reaction with dihalocarbenes, 4,1005 
rearrangements, 3,789 
reduction, 8,937 
SimmonsSmith reaction, 4,968 
stannyl 

from enol silyl ethers, 2,609 
reactions, 2,624 
synthesis, 2,607 

steroids 
dehydrogenation, 7, 136 

synthesis, 2, 595-625 
allylic anions, 2,66 
via esters using Tebbe methylenation reagent, 5, 

formation, 2,609 
Vilsmeier-Haack reaction, 2,783 

ene reactions, 5, 1075 
formation, 2,5% 
a-hydroxylation 

ketones, 7, 167 
Enol ethers, trimethylsilyl 

rhodium enolates 
aldol reaction, 2,310 

synthesis from a-trimethylsilyl epoxides 
reaction with Grignard reagents, 3,759 

trichlorotitanium enolates 
syn selective aldol reaction, 2,310 

synthesis, 2,605 

acylation, 2,830 

1123 wm 
Enol ethers, alkyl 

Enolization 
kinetic 

Enol lactones 
carbonyl compounds, 2,247 

dihalocyclopropanation, 4, lo05 
Friedel-Crafts reaction, 2,744 
synthesis 

via retro Diels-Alder reactions, 5,561 
Enol phosphates 

1 ,Zaddition reactions 

coupling reactions 
organoaluminum compounds, 1,92 

with sp3 organometallics, 3,444 
enol equivalents, 2,610 
reaction with dialkylcuprates, 3, 218 
reduction 

Enol pyruvates 

Enols 

titanium salts, 8, 531 

Mannich reaction, 2,904 

alkylation, 3, 1-58 
ene reactions 

hydrogenolysis, 8,910 
oxidative rearrangement, 7,816,828 
reactions with a-selenoalkyl metals 

silylated 

synthesis 

Enol silanes 

intramolecular, 5,20-23 

regiochemistry, 1,682 

oxidative rearrangements, 7, 816 

vi4 retro Diels-Alder reactions, 5, 557 

aldol reaction 

cyclic 

heteroatom substituted 

rhodium(1) catalyzed, 2,3 11 

reaction with aldehydes, stereoselectivity, 2,632 

reaction with aldehydes, 2,642 
reaction with aldehydes, diastereoselectivity, 2,643 

Lewis acid mediated, 2,635 

1070 

diastereoselectivity, 2,630,646 
fluoride catalyst, 2,633 
fluoride ion catalyzed, 2,634 

reaction with NjV-dimethyl(methy1ene)iminium salts 
Mannich reaction, 2,905 

reaction with chiral acetals 
diastereoselectivity, 2,65 1 

reaction with chiral a-alkoxy aldehydes 
diastereoselectivity, 2,643 

reaction with chiral azetinones 
Lewis acid mediated, 2,649 

reaction with chiral a-methyl aldehydes 
diastereoselectivity, 2,640 

reaction with dimethyl acetals 
diastereoselectivity, 2,635 

reaction with glycine cation equivalents, 2, 1075 
reaction with imines 

reaction with acetals 

reaction with N-acyliminium ions, 2, 1066, 1067, 

reaction with aldehydes 

Lewis acid mediated, 2,635 
Enol silanes, nonstereogenic 

reaction with aldehydes 

reaction with chiral a,p-dialkoxy aldehydes 
diastereoselectivity, 2,640,644 

reaction with aldehydes, diastereoselectivity, 2,644 
Enol silanes, stereogenic 

reaction with aldehydes 
diastereoselectivity, 2,641,645 

reaction with chiral azetinones 
Lewis acid mediated, 2,649 

reaction with chiral a,P-dialkoxy aldehydes 
diastereoselectivity, 2,644 

Enol stannaries 

Enol sulfonates 
reaction with a-allylpalladium complexes, 4,591 

coupling reactions 
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with sp3 organometallics, 3,444 
Enol triflates 

coupling reactions 
with lithium diarylcuprates, 3,492 
with lithium divinylcuprates, 3,487 
with sp3 organometallics, 3,445 

vinylation 
palladium complexes, 4,859 

vinyl carbanion equivalents, 1, 195 

acyclic 
Enones 

reaction with tris(trimethylsily1)aluminum. 1,83 
tandem vicinal difunctionalization, 4,243 

P-alkylthio-or,P-unsaturated 
fomylation, 2,838 

anti-Bredt's bridgehead 
evidence for, 4,3 1 

asymmetric reduction 
Lewis acid coordination, 1,319 

conjugate additions 
organocuprates, 4, 179 

conjugated 
Barbier reaction, 1,263 
cyclopropanes from, 2,43 1 
hydrosilylation, 8,78 1 
reaction with hydroalumination adducts, 8,758 
reaction with zinc ester dieneolates, 2,287 
reaction with zinc ester enolates, 2,285 
synthesis, 3,844 

spectroscopy, 4, 171 

conjugate additions with c h i d  sulfinyl anions, 4, 

synthesis, 7,711 
deoxygenation, 8,545 
P-dialkylamino conjugated 

reduction, 8,540 
a, p-dialkylation 

conjugate addition-enolate alkylation, 3,8 
electrochemical reduction 

yohimbine hydrochloride, 8,532 
epoxidation, 4,35 
from p-mercurio ketones, 2,443 
hydrogenation 

hy drosily lation 

Michael additions 

partial reduction, 8,523-568 
photochemical addition to alcohols 

radical reactions, 4,753 
reactions with allylic sulfinyl carbanions, 1,520 
reactions with a-selenoalkyl metals 

reduction 

synthesis 

cuprate complex 

cyclic 

226 

catalytic, 8,533 

asymmetric, 8,784 

protection, 6,687 

regiochemistry, 1,682 

chemoselectivity, 8, 15 

allylic oxidation, 7, 113 
via vinyl epoxides, 6, 11 

vicinal dialkylation, 3,8 

addition reactions 
a$-Enones 

with organomagnesium compounds, 4,83 
with organozinc compounds, 4,95 

alicyclic 
addition reactions with organomagnesium 

compounds, 4,89 
conjugate additions 

trimethylaluminum, 4,140 
vinyl groups, 4,141 

copper catalyzed, 4,91 

p-stannylenol silylenol ether, 7,619 

photoisomerizations, 5,224-228 

photoisomerizations, 5,228 

Grignard additions 

protection device 

p,y-Enones 
bridged 

bridged bicyclic 

photoisomerizations, 5,215 
reactions with organocerium reagents, 1,240 

y &Enones 
synthesis 
via conjugate additions, 4, 147 

Enones, y-acetoxy- 

Enones, a-alkoxy- 
reaction with lithium dimethylcuprate, 4, 171 

reduction 
lithium aluminum hydride, 8,8 

synthesis via Michael addition, 4,44 

Enones, p-alkoxy- 

a$-Enones, p-alkylthio- 
addition reactions, 4, 126 
conjugate additions 

organccuprates, 4, 190 

cyclic 

Enones, @'-amino- 
divinyl ketones from 

cyclization, 5,766 
Enones, chloro- 

synthesis 
via dihalocarbene, 4, 1005 
via dihalccyclopropyl compounds, 4, 1018 

divinyl ketones from 
cyclization, 5,766 

Enones, p,p-disubstituted 
Michael addition, 4, 17 
tandem vicinal difunctionalization, 4,244 

Enones, a-fluoro- 
synthesis 

Enones, P-halo 

Enones, a'-hydroxy- 

Enones, p-hydroxy- 

Enones, p-iodo- 

Enones, P'-chloro- 

via electrophilic fluorination, 4,344 

addition reactions, 4, 125 

divinyl ketones from 
cyclization, 5,766 

preparation, 2,674 

conjugate additions 
organccuprates, 4, 173 

a,$-Enones, &(iodoacetoxy)- 
intramolecular cyclization 
via silyl ketene acetals, 4, 161 

Enones, p'-substituted 
divinyl ketones from 

cyclization, 5,766 
Enones, ~-(2-vinylcyclopropy1)- 

synthesis, 5,979 



57 1 Cumulative Subject Index Epicampherenone 

Enynes 
acyclic 

acyclic heteroatom-containing 

bicyclization, 5, 1165-1 170 

bicyclization-carbonylation, 5, 1 165 
carbomagnesiation, 4,875 
conjugated 

cyclic 

fluorinated 

functionalized 

hydroboration, 8,717 
intramolecular cycloaddition with isocyanides, 5, 

in vitamin D synthesis, 3,545 
reaction with Fischer carbene complexes, 5, 1104 
reaction with lithium organometallics, 4,868 
semihydrogenation, 8,432 
skipped 

stereospecific synthesis, 3,539 
synthesis 

palladium catalysis, 3,217 
via hydroalumination, 8,757 
via Sakurai-Hosomi allylsilane conjugate addition, 

Pauson-Khand reaction, 5,1053-1055 

Pauson-Khand reaction, 5, 1055 

zirconium-promoted, 5,1163-1 183 

synthesis, 3,878 

Pauson-Khand reaction, 5,1057-1060 

synthesis, 3,525 

carbomagnesiation, 4,877 

1132 

synthesis, 3,274 

5,1166 
1,3-Enynes 

synthesis 
from alkynes, 3,880 
lithium propargyls, 2,91 
stereoselective, 3,522 

1,4-Enynes 
synthesis 

1,SEnynes 
via boron-ene reaction, 5 3 4  

Cope rearrangement, 5,797 
synthesis, 3, 104, 107 

organopalladium catalysis, 3,231 
1 ,6-Enynes 

cyclization via intramolecular ene reaction 

ene reactions 
palladium catalysis, 5, 16 

intramolecular, 5, 15-17 
1,7-Enynes 

ene reactions 
intramolecular, 5, 18 

a,w-Enynes 
intramolecular cycloaddition reactions, 5, 1 143 

Enynes, l-chloro- 
stereospecific synthesis, 3,539 

Enynes, dithienyl- 
synthesis, 3, 527 

Enynes, halo- 
hydroiodination, 4,289 

Enynols 
divinyl ketones from 

cyclization, 5,768 
Enzymes 

aldol reaction 
use in, 2,456 

cofactors 

deactivation 

dehydrogenation 

experimental methodology 

immobilization 

oxidation 

regenerating systems, 2,456 

oxidation, 2,456 

carbonyl compounds, 7,145 

reduction, 8, 185 

Ugi reaction, 2, 1104 

diols, 7, 316 
sulfides, 7, 194 
unactivated C-H bonds, 7, 79 

peptide synthesis, 6,395 
reduction 

carbonyl compounds, 8,185 
diastereotopic face distinctions, 8, 192 
epoxides, 8, 884 
specificity, 8,193 
unsaturated carbonyl compounds, 8,558 

reduction, 8, 184 
sources 

substrate specificity, 2,456 
use in organic chemistry 

cofactor regeneration, 2,456 
hollow fiber reactors, 2,456 
membranes, 2,456 
stability, 2,456 

immobilization, 2,456 
use in synthesis 

Ephedrine 
Diels-Alder reactions 

intramolecular, 5,545 
lithium aluminum hydride modifier, 8,166 
Mannich reaction, 2,962 
reaction with 2,2’-bis(bromomethy1)- 1 , 1’-binaphthyl 

synthesis 
N-alkylation, 6 ,7  1 

via benzoin condensation, 1,543 
via conjugate addition, 4,227 

Ephedrine, N-methyl- 
asymmetric reduction 

aluminum hydrides, 8,546 
chiral silyl ketene acetals from 

aldol condensation, 2,930 
N-ethylaniline complex 

reduction, unsaturated carbonyl compounds, 8,545 
lithium aluminum hydride modifier, 8,166 
silyl ketene acetals, derivatives of 

reaction with imines, 2,638 
stereoselective reactions, 2,636 

Ephedrine amides 
enolates 

diastereoselective alkylation, 3,45 
Ephedrine amides, N-methyl- 

P-substituted a$-unsaturated 
addition reactions with organomagnesium 

compounds, 4,85 
6a-Epipretazettine 

synthesis, 3, 683 
4-Epibrefeldin C 

synthesis 
via alkenylchromium reagents, 1,200 

Epicampherenone 
synthesis 
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via [3 + 21 cycloaddition reactions, 5,286 
14-Epicorynoline 

synthesis 

Epielwesine 
synthesis 

via Diels-Alder reaction, 5,500 

Mannich reaction, 2,1032 
via iminium ion-vinylsilane cyclization, 1,592 

Epiepoformine 
synthesis 
via retro Diels-Alder reactions, 5,564 

Epiepoxydon, 1,819-839 
synthesis 
via retro Diels-Alder reactions, 5,564 

5-Epia-eudesmol 
synthesis 
via nitrone cyclization, 4, 1 115 

Epimodhephene 
synthesis 
via intramolecular ene reactions, 5,22 

Epinephrine (adrenalin) 
vicinal amino alcohols 

biological importance, 2,323 
Epiophinocarpine 

synthesis 
from tram tetracyclic lactams, 2,946 

Epipentenom ycin 
synthesis 
via retro Diels-Alder reactions, 5,561 

Epiprecapnelladiene 

1 5-Epi-A8('*)-prostaglandin E1 
synthesis, 8,561 

Epi-P-santalene 
synthesis, 3,427 

4-Epishikimate, methyltriacetyl- 
asymmetric synthesis, 6, 161 

4-Epishikimic acid 
synthesis 

Episulfides 

synthesis 
via photocycloaddition, 5, 139 

via Diels-Alder reaction, 5,373 

formation 

Ritter reaction, 6, 277 
Episulfonium ions 

synthesis, 7,493 
Epoformine 

synthesis 

Eschenmoser coupling reaction, 2,867 

via retro Diels-Alder reactions, 5,564 
Epoxidation, 1,819-839 

addition reactions, 7,357-385 
alkenes, 7,390 

asymmetric methods, 7,389-436 

chemoselective, 7,384 
intramolecular, 1,822 

peracids, 7,375 
steroids 

microbial, 7,66 
template-directed, 7,43 

Epoxides (see also Oxiranes) 
a-acetoxy steroidal 

alkenes 

solid support, 7,841 

titanium-catalyzed, 7,390 

rearrangement, 3,739 

protection, 6,685 

alkynides, 3,277 
with sulfur- and selenium-stabilized carbanions, 3, 

alkylation, 3,262 

86 
allylic 

a-amino 

amino alcohol synthesis, 7,493 
arene alkylation 

asymmetric 

rearrangement, 3,762 

rearrangement, 3,740 

Friedel-Crafts reaction, 3,309 

diols, 7,390 
preparation, 2,435 

azide synthesis, 6,253 
bromination, 6,211 
carbene precursors, 4,961 
a-carbonyl 

rearrangement, 3,738 
chlorination, 6,207 
a-chloro 

acid-catalyzed rearrangement, 3,739 
thermal rearrangement, 3,739 

cleavage 
samarium triiodide, 1,260 

deoxygenation, 8,884 
a-electron withdrawing group 

fluorination, 6 ,2  19 
formation 

Friedel-Crafts reactions, 3,769 
homochiral 

hydrogenation 

iodination, 6,214 
nucleophilic opening 

opening 

rearrangement, 3,746 

semipinacol rearrangement, 3,778 

synthesis, 7,429 

heterogeneous catalysis, 8,439 

titanium-assisted, 7,405 

anti, 3,734 
hydroxy neighboring group, 3,735 
stereochemistry, 3,733 
syn, 3,734 

ortho acid synthesis, 6,560 
oxidative rearrangement, 7,826 
reactions with dialkoxyboryl carbanions, 1,4% 
reactions with hydroalumination adducts, 8,758 
reactions with lithiodithiane, 1,569 
reactions with nitriles, 6,271 
reactions with organocerium compounds, 1,233 
reactions with organocopper compounds, 3,223 
reactions with organometallic compounds 

alcohol synthesis, 6 ,4  
Lewis acid promotion, 1,342 

acid-catalyzed, 3,733-771 
protic acid catalyzed, 3,734 

boron trifluoride catalyzed, 3,741 
magnesium halide catalysis, 3,754 
mechanism in aqueous acid, 3,736 
nitrogen nucleophiles, 6,88 

reactions with a-selenoalkyllithium, 3,91 
rearrangements 

reduction, 8,871-891 
ring opening 



573 Cumulative Subject Index Erythronolide B 
regioselectivity, 7, 390 
with Grignard reagents, 3,466 

stereospecific deoxygenation 
selenoamides, 6,481 

a-substituted 
rearrangement, 3,738 

synthesis 
via 1-chloroalkyl p-tolyl sulfoxide, 1,526 

via cyclofunctionalization of allylic alcohols, 
4,367 
via Darzens glycidic ester condensation, 2,409 
via P-hydroxyalkyl selenides, 1,712,718,721 
via P-substituted alcohols, 6,25 

reaction with Grignard reagents, 3,759 

synthesis, 3,759 

preparation, 2,421 
Epoxides, acyclic vinyl 

reaction with organocopper compounds, 3,226 
Epoxides, a-lithio 

from transmetallation, 3, 198 
Epoxides, nitro- 

reduction 

Epoxides, vinyl 

a-trimethylsilyl 

P-trimethylsilyl 

a$-unsaturated 

sodium borohydride, 8,874 

a-allylpalladium complexes from, 4,589 
cyclic 

reaction with nitrogen nucleophiles, 6,86 
reaction with organocuprates, 3,225 
ring opening, 7,491 

ring opening, 6 ,9  

organometallic reagents, 6 ,9  
Epoxy don 

synthesis 
via retro Diels-Alder reactions, 5,564 

2,3-Epoxysqualene 
synthesis, 3, 178 

Equilenin 
synthesis 

ketone oxalylation, 2,838 
Equilenin, 1 l-oxo- 

methyl ether 

Equilenin ketal 
synthesis via conjugate addition, 4,215 

Birch reduction 

Equilibrium constants 

Equisetin 

dissolving metals, 8,497 

aldol additions, 2, 134 

synthesis 

Eremophilane 
via Ireland rearrangement, 5,843 

biosynthesis, 3,388 
synthesis, 8,528 

hydrogenation 

synthesis 

Eremophilone 

Wilkinson catalyst, 8,445 

rearrangement of allylic epoxides, 3,762 
Ergoline, 2-bromo- 

reduction 
borohydrides, 8,618 

Ergosterol 
acetate 

oxidative halogenation, 7,529 
diene protection, 6,691 
25,28-dihydroxylated 

synthesis, 3,983 
selective reduction, 8,565 

Ergot alkaloids 
synthesis 

Mannich reaction, 2,967 
via INOC reaction, 4, 1080 

Erigerol 
synthesis 

via Diels-Alder reaction, 5,329 
E ri o 1 ani n 

synthesis, 8, 925 
Erlenmeyer azlactone synthesis, 2,395,402407 

lead acetate, 2,402 
Emcic acid 

Kolbe electrolysis, 3,642 
Erybidine, O-methyl- 

synthesis, 3,816 
Ery sodienone 

synthesis, 3, 816 
use of alkaline ferricyanide, 3,68 1 

Erythramine 
related structure 

Erythrina alkaloids 
synthesis via azomethine ylide cyclization, 4, 1140 

synthesis, 3,505; 6,746 
electron transfer induced photocyclizations, 2, 1038 
via Diels-Alder reactions, 5, 323 

Erythrinan 
skeleton 

synthesis 
synthesis via azomethine ylide cyclization, 4, 1136 

N-acyliminium ions, 2, 1056 
cis-Erythrinan, 15,16-dimethoxy- 

synthesis, 2, 1038 
Erythro compounds 

aldol diastereomers 
thermodynamics, 2, 153 

Erythromycin 
oxime 

partial synthesis 

synthesis 

Beckmann reaction, 7,698 

stereocontrol, 3,960 

Woodward, 2,214,221 
zirconium enolates, 2,303 

Erythromycin A 
oxime 

Beckmann rearrangement, 6,766 
D-Erythronolactone 

reduction 

Erythronolide A 
disiamylbome, 8,269 

synthesis, 1,430 
aldol reaction, 2,205 
aldol reaction of lithium enolate, 2,219 
use of lithium enolate, 2, 194 
via sulfur ylide reagents, 1,824 

Erythronolide A, 9,9-dihydro- 
synthesis, 7,246 

via macrolactonization, 6,370 
Erythronolide B 

synthesis, 1,430; 3,288 
via Baeyer-Villiger reaction, 7,678 
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via cyclofunctionalization of cyclohexadienone, 4, 
372 

Erythronolide B, 6-deoxy- 
synthesis, 2,253 

Diels-Alder reaction, 2,700 
via cuprate acylation, 1,436 
via macrolactonization, 6,372 

Erythronolides 
synthesis, 1,564 
via Grignard addition, 1,408 
via Homer-Wadsworth-Emmons reaction, 1,772 
via macrolactonization, 6,37 1 
via reactions of organocuprates and homochiral 

via Wittig reaction, 1,757 
aldehydes, 1,125 

Eryfhro-threo diastereoselectivity 
Michael addition, 4,21 

Eschenmoser amide acetal rearrangement 
variant of Claisen rearrangement, 5,836-838 

Eschenmoser coupling reaction, 2,865-890 
carbon-carbn bond formation, 2,869 
Knoevenagel modification, 2,873 
mechanism, 2,867 
Robinson annelation, 2,885 
sulfide contraction, 2,869 
synthesis, 2, 876 
thio-Wittig modification, 2,874 

Eschenmoser fragmentation, 8,948 
definition, 6, 1043 

Eschenmoser’s salt 
Mannich reaction, 2,899 

Eserethole 
synthesis 

Esperamicin 
via azomethine ylide cyclization, 4, 1088, 1136 

synthesis, 3,545 
copper catalysts, 3,217 
via electrocyclization, 5,736 

Esperamicin A 
synthesis, 3,27 

Estafiatin 
synthesis, 7,363 

Ester enolates 
acyclic 

addition reactions, 4, 106-1 11 
alkylation, 3,42 

alkenes, palladium(II) catalysis, 4,572 
arylation, 4,466 
stereoselectivity, 2,200 
synthesis, 2, 101 

Ester enolates, bromo 

Esterification 

Esters 

Damns glycidic ester condensation, 2,427 

alkylative, 6,335 

activated 
macrolactonization, 6,373 
synthesis, 6,323-376 

synthesis via r em Diels-Alder reactions, 5,573 
tandem vicinal difunctionalization, 4,247-249 

thiols, 6,443 

heterogeneous conditions, 3,614 

acyclic 

acylation, 2,795-863; 6,328 

acylation of organometallic reagents, 1,416 
acyloin coupling reaction 

homogeneous conditions, 3,615 
necessary reaction conditions, 3,614 
preferred reaction conditions, 3,617 
with ketones, 3,630 

alcohol protection, 6,657 
alkenic 

a-alkoxy- 
divinyl ketones from, 5,776 

(3- and (E)-enolates, 2,102 
P-alkoxy-a,f&unsaturated 

addition reactions, 4,125 
alkylidenation 

dihaloalkane reagents, 5,1125 
alkyl-substutited bromo 

Reformatsky reaction, 2,289 
p-(alkylthio)a,p-unsaturated 

addition reactions, 4,126 
Ci-aminO 

hydrogenation, 8,242 
zinc ester enolates, preparation, 2,296 

synthesis via palladium(II) catalysis, 4,560 
arene alkylation 

FriedelXrafts reaction, 3,309 
aromatic carboxylic 

Birch reduction, 8,505 
asymmetric epoxidation 

compatibility, 7,401 
asymmetric hydroxylation, 7, 181 
boron trifluoride complex 

NMR, 1,292 
a-bromo 

Reformatsky reaction, cerium metal, 2,312 
carboxy-protecting groups, 6,665 
chiral 

diastereoselective additions, 4,200-202 
chiral a-alkoxy 

lithium enolates, 2,227 
chiral p-amino thiol enolates 

diasterofacial preference, 2,225 
cleavage 

deprotection, 6,665 
lithium chloride, 6,206 

cyclic 
tandem vicinal difunctionalization, 4,249 

Danens glycidic ester condensation 
phase-transfer catalysis, 2,429 

dehydrogenation, 7,144 
use of benzeneseleninyl chloride, 7, 135 

P,G-diketo 
reduction, 8 ,9  

P,P-disubstituted 
Michael addition, 4, 17 

electrochemical amidation, 6,392 
epoxide synthesis 

diazomethane, 1,832 
p-halo-@-unsaturated 

addition reactions, 4, 125 
hindered aryl 

anri aldols, 2,201 
deprotonation, 3,194 

homochiral P-hydroxy 
synthesis via conjugate addition to sultams, 4,204 

hydrogenation, 8,242 
a-hydroxyalkyla,P-usaturated 

P - a m i n O  

synthesis via heteronucleophile addition, 4,34 
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a-hydroxylation, 7, 179 
syn-3-hydroxy-2-methyl 

synthesis, 2,252 
y-hydroxy -a,@-unsaturated 

hydroxylation, 7,439 
iodination, 6,214; 7, 121 
a-iodo 

Julia coupling, 1,803 
lithium enolates 

methylenation 

a-methylthio 

mixed 

ortho ester synthesis, 6,560 
polyunsaturated 

reactions with benzophenone dianion 

reactions with organoaluminum reagents, 1,92 
reduction 

Reformatsky reaction, cerium metal, 2, 312 

crystal structures, 1,30 

Tebbe reaction, 1,747,5, 1123 

deprotonation, 2, 103 

acylation, 2,799 

tandem vicinal difunctionalization, 4,253 

organoytterbium compounds, 1,280 

alkali metals, 3 ,6  13 
metal hydrides, 8,266 
silanes, 8, 824 
stannane, 8,824 
to aldehydes, 8,292 

Reformatsky reaction, 2,296 
selenenylation, 7, 129, 131 
sulfenylation, 7, 125 

selective, 7, 125 
sulfinylation, 7, 127 
a-sulfinyl-P-hydroxy 

aldol reaction, 2,227 
a-sulfonyl-a,@-unsaturated 

synthesis, Knoevenagel reaction, 2,362 
synthesis, 6,323-376 

carbonylation, 3, 1028 
via ethers, 7,236 
via hydration of alkynes, 4,300 
via oxidative cleavage of alkenes, 7,574 

tandem vicinal dialkylations, 4,261 
tandem vicinal difunctionalization, 4,246-249 
a-trimethylsilyl 

Reformatsky reaction, 2,294 
@-trimethylsilyl(amin0) 

cyclization, 2,935 
unactivated 

aminolysis, 6, 389 
Esters, p-alkoxybenzyl 

anchoring groups, 6,671 
Esters, alkynic 

hydrostannation, 8,548 
hydrozirconation, 8,683 
reaction with allylic alcohols, 6, 856 
tandem vicinal difunctionalization, 4,247 

hydrochlorination, 4,277 
tandem vicinal difunctionalization, 4,249 
thermal rearrangement 

to dienoic ester, 6,867 
Esters, p-aminoa,p-unsaturated 

functionalized, synthesis, 6,67 
Esters, bis(trimethylsily1) 

Esters, allenic 

Peterson alkenation, 1,791 

synthesis, 6, 337 
Esters, dialkoxybenzyl 

anchoring groups, 6,671 
Esters, a-diazo 

C-H insertion reactions, 3, 1054 
higher 

synthesis, 6, 125 
synthesis, 6, 122, 124 

thermal rearrangement 

Esters, t-butyl 

Esters, dienoic 

via @-allenic ester, 6, 867 
Esters, @-enamino 

synthesis 
Knoevenagel reaction, Meldrum’s acid, 2,356 

Esters, a-fluoroa,p-unsaturated 
Oshima-Takai reaction, 1,751 

Esters, a-halo 
Darzens glycidic ester condensation, 2,432 
reduction 

Esters, hydroxy 
Alpine borane, 7,603 

Ritter reaction, 6,268 
synthesis, 6, 877 

chiral 

oxidation 

Esters, I-hydroxy 

synthesis, 1,66,86 

synthesis of a-keto esters, 7,324 
Esters, 2-hydroxy 

alkylation, 3,43 
chiral titanium enolates 

dianions 

enantioselective 

synthesis 

enantioselective synthesis, 2,309 

alkylation, 2,225 

aldol reaction, acetyliron complex, 2,3 15 

via organoaluminum reagents, 1,84 
Esters, 4-hydroxy 

dianions 

synthesis 

Esters, 1,Zketo 
synthesis 

Esters, 19-keto 

aldol reaction, 2,225 

homoaldol reaction, 2,445 

Knoevenagel reaction, oxidation, 2,360 

aldol reaction, 2,209 
y-alkylation, 3,58 
diazo transfer, 6, 125 
intermolecular pinacolic coupling reactions 

organosamarium compounds, 1,271 
intramolecular Barbier cyclization 

samarium diiodide, 1,264 
Knoevenagel reaction, 2,359 
synthesis, 3,783,784 

Esters, 1,4-keto 
synthesis 

Esters, 1,6-keto 
synthesis 

homoenolates, 2,449 

zinc homoenolate, 2,448 
synthesis, Reformatsky reaction, 2,296 

Esters, @-keto-2-[2-(trimethylsilyl)methyl]- 
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cycloaddition reactions, 5,247 
Esters, a-keto-P,y-unsaturated 

Diels-Alder reactions, 5,461 
Esters, a-nitroso- 

synthesis, 6, 104 
Esters, y-oxocarboxylic acid 

alcohol protection 
cleavage, 6,658 

metallation, 1,642 

coupling reactions 

Esters, a-seleno 

Esters, y-stannyl-cr,P-unsaturated 

with alkenyl halides, 3,443 
Esters unsaturated 

Esters, a,@-unsaturated 
Reformatsky reaction, 2,294 

addition of carbene complexes, 4,980 
chelated 

Diels-Alder reactions, 5,365-367 
conjugate additions, 4, 184 
conjugate addition to lithium 

dehydrogenation, 7, 142 
Diels-Alder reactions, 5,461 
enzymic reduction, 8,205 
Grignard additions, copper catalyzed, 4,91 
hydrobromination, 4,282 
hydroformylation, 4,925 
Michael acceptors, 4,261 
reactions with 1,l-bis(seleno)alkyllithium, 1,694 
reactions with organolithium compounds, 4,72 
stereochemistry, 7,396 
synthesis, 3,865 

Ramberg-Bkklund rearrangement, 3,870 
synthesis from p-hydroxyalkyl selenides, 1,705 
synthesis via retro Diels-Alder reaction, 5,553 

synthesis 

synthesis via tandem vicinal difunctionalization, 4, 

bis(phenyldimethylsilyl)cuprate, 2, 186 

Esters, P,y-unsaturated 

coupling reactions, 3,443 

249 
Esters, vinyl 

cycloaddition reactions, 5,255 
Darzens glycidic ester condensation, 2,421 

bistrimethylsilyl ether 

synthesis 

Estradiol 

reductive silylation, 8,518 

via benzocyclobutene ring opening, 5,693 
Estradiol, 2-hydroxy- 

synthesis, 7,331 
Estra-l,3,5(10)-trien- 17P-ol,3-methoxy- 

acetate 

Estratrienone 
synthesis, 7,338 

Estrogenic steroids 
synthesis 

reaction with mercury(II) acetate, 7,33 1 

via arynes, 4,501 
Estrogens 

Estrone 
synthesis, 7,33 1 

Birch reduction 

cyclization, 3,371 
methyl ether 

dissolving metals, 8,493 

synthesis, 3, 1061 

polyene bicyclization, 3,360 
polyene cyclization, 3,366 
via Baeyer-Villiger reaction, 7,682 
via benzocyclobutene ring opening, 5,693 
via Cope rearrangement, 5,790 

synthesis, 7,338 

8a-Estrone 
Mannich reaction 

with iminium salts, 2,902 
Estrone, C, 18-bisnor-l3a, 17a-dehydro- 

via photoisomerization, 5,232 
synthesis 

Estrone methyl ether 
synthesis 

via conjugate addition, 4,215 
Ethane 

ethylation 
Friedel-Crafts reaction, 3,333 

Ethane, 2-arylnitro- 
double deprotonation 

Henry reaction, 2,337 
Ethane, azido- 

synthesis 
via ethyl iodide, 6,245 

Ethane, 1,2-bis(oxazolinyl)- 

Ethane, 1,2-diaryl- 

Ethane, 1,2-dibromo- 

dilithation, 4,976 

dimerization, 3,673 

lactone bromination, 7, 121 
reduction 

dissolving metals, 8,526 
Ethane, 1 ,2-dibromotetrachloro- 

alkane bromination, 7, 15 
Ethane, 1,Zdihalo- 

arene alkylation 
Friedel-Crafts reaction, 3,318 

Ethane, 1 ,2-dihalo-2-phenyl- 
arene alkylation 

Friedel-Crafts reaction, 3,318 
Ethane, 1 ,2-diisocyano- 1 ,Zdiphenyl- 

reduction, 8,83 1 
Ethane, dimethoxy- 

alkali metal stabilized carbanions 
crystal structure, 1 ,5  

Ethane, 1,2-diphenyl- 
synthesis, 3,638 

Ethane, hexafluoro- 
synthesis, 3,640 

Ethane, hexamethyl- 
synthesis, 3,415 

Ethane, nitro- 
addition reaction with enolates, 4, 104 

Ethane, pentaalkoxy- 
synthesis, 6,556 

Ethane, 2-substituted-1 J-dimethyl-l-nitro- 
reduction, 8,375 

Ethane, 1.1 ,l-trifluoro-2,2-diaryl- 
synthesis 

Friedel-Crafts reaction, 3 ,3  1 1 
Ethanediol, 1 ,2-dicyclohexyl- 

boronic esters, 3,796 
Ethanediol, diisopropyl- 

boronic esters, 3,797 
Ethanethiol 
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oxidative cleavage of alkenes 
synthesis of dithioacetals, 7,588 

9,10-Ethanoanthracene, 9,lO-dihydro- 
retro Diels-Alder reaction, 5,589 

Ethanol, 2-amino-2-phenyl- 
hydrogenation, 8, 146 

synthesis 
Ethanol, 2-aryl- 

via microbial methods, 7,76 
Ethanol, 2-bromo- 

acetate 

reaction with aryl Grignard reagents, 3,243 

hydrogenation 

reaction with aryl Grignard reagents, 3,243 

Ethanol, l-cyclohexyl- 

catalytic, 8, 141 
Ethanol, a-(2-hydroxyphenyl)- 

lactate 
Friedel-Crafts reaction, 3,311 

Ethanol, 1 -(Cmethylphenyl)- 
Birch reduction 

dissolving metals, 8,5 15 
Ethanol, l-phenyl- 

absolute configuration, 8, 160 
hydrogen donor 

styryl ketones, 8,552 
transfer hydrogenation, 8,552 

Ethanol, 2-phenylthio- 1,2-diphenyl- 
synthesis 
via benzylphenyl sulphide, 1,506 

Ethers 
acyclic 

synthesis, 6,22 
alcohol protection, 6,647 
r-allylpalladium complexes from, 4,588 
arene alkylation 

Friedel-Crafts reaction, 3,309 
asymmetric epoxidation 

compatibility, 7,401 
bridged-ring 

synthesis via cyclofunctionalization, 4,373 
cleavage 

lithium bromide, 6,2 10 
lithium chloride, 6,206 

synthesis, 6,22 

Wittig rearrangement, 3, 1008 

Wittig rearrangement, 3, 1008 

cyclic 

cyclic allylic 

cyclic propargylic 

epoxidation directed by, 7,367 
hydride donors 

to carbonium ions, 8,9 1 
hydrobromination, 4,282 
iodination, 6,214 
oxidation 

activated C-H bonds, 7,235-248 
mechanism, 7,236 
selectivity, 7,238 

reactions with arynes, 4,507 
rearrangements, 6,874 

diastereocontrol, 6,880 
(E)/(Z) selectivity, 6,875 

saturated aliphatic 
anodic oxidation, 7,803 

synthesis 

via carboxylic acids, 8,235-254 
via reduction, 8,211-232 
via electrophile cyclization, 7,523 
via substitution processes, 6, 1-28 

absolute configuration, 6,884 
Wittig rearrangement 

Ethers, alkyl haloalkyl 

Ethers, alkyl methyl 

arene haloalkylation by 
Friedel-Crafts reaction, 3,321 

synthesis 
via trialkylboranes, 7,603 

reaction with tetracyanoethylene 
Ethers, alkyl vinyl 

solvent effects, 5,76 
Ethers, alkynic 

carbometallation 

Ethers, allenyl methyl 
metallation, 2,596 

Ethers, allyl 
cycloaddition reactions, 5,260 
inside alkoxy effect 

cycloaddition reactions, 5,260 
isomerization 

vinyl ether synthesis, 6,866 
isomerization to propargyl ether 

alcohol protection, 6,652 
oxidation 

palladium(I1) catalysis, 4, 553 
Pauson-Khand reaction 

regiocontrol, 5, 1044 
thermolysis 

retro-ene reaction, 6,866 

Wittig rearrangement, 3,989 

Wittig rearrangement 
mechanism, 3,977 

Ethers, allyl lithiomethyl 

Ethers, allyl methyl 

enol ether preparation, 2,596 

Ethers, allyl benzyl 

Ethers, allylic 

Wittig rearrangement, 3,982 

reduction 
LAWiC4,8,967 

Ethers, allyl propargyl 
carbonylation 

Pauson-Khand reaction, 5, 1055 
Wittig rearrangement, 3,984 

reaction with aryl Grignard reagents, 3,246 

desulfurization, 8,840 

Claisen rearrangement, 5,832-834, 1001 

synthesis 

use of cobalt complexes catalysts, 3, 1025 

Ethers, allyl silyl 

Ethers, allyl thiophenyl 

Ethers, allyl vinyl 

discovery, 5,827 

via allyl formate alkenation, 6,856 
via Claisen rearrangement, 5,8304332; 6,856 
via Wittig-type alkenation, 5,830 

Ethers, aryl 
oxidation 

synthesis, 3,686 

synthesis 

radical cation reactions, 3,662 

Ethers, aryl alkyl 
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C - 0  coupling, 3,690 
Ethers, a-arylamino 

reaction with lithium alkynides, 3,282 
Ethers, aryl 4-cyanophenyl 

synthesis, 4,439 
Ethers, aryl fluoroalkyl 

synthesis, 4,438 
Ethers, aryl silyl 

Birch reduction 

Ethers, aryl tetrazolyl 
dissolving metals, 8,494 

substitution reactions 
nickel catalysts, 3,229 

Ethers, a-azido 
synthesis 

via acetals, 6,254 
Ethers, benzaldoxime trimethylsilyl 

reaction with crotyl boronates 
syn-anti selectivity, 2,996 

Ethers, benzenoid 
Birch reduction 

Ethers, benzothiazolyl 

Ethers, benzyl 

dissolving metals, 8,493 

reaction with organocopper compounds, 3,222 

alcohol protection, 6,650 
a-alkoxy carbanions from 

oxidation 
Wittig rearrangement, 3,197 

Jones reagent, 7,240 
Ethers, benzyl chloromethyl 

reaction with carbonyl compounds 
samarium diiodide, 1,259 

Ethers, benzyl trans-crotyl 
Wittig rearrangement, 3,976 

Ethers, benzyl ethyl 
oxidation, 7,240 

Ethers, benzyl methyl 
deprotonation 

oxidation, 7,240 
reductive cleavage, 8,974 

reductive fission 

by n-butyllithium, 3,197 

Ethers, biaryl 

dissolving metals, 8,514 
Ethers, bis-y ,y-(dimethy1)allyl 

Wittig rearrangement 
mechanism, 3,977 

Ethers, bisallyl vinyl 
Claisen rearrangement 

catalysis, 5,850 
Ethers, bornyl bromotetrahydropyranyl 

synthesis 

Ethers, t-butyl 
alcohol protection 

via bromine addition to alkene, 4,345 

amino acids, 6,650 
Ethers, n-butyl dimethylaminomethyl 
Nfldimethyl(methy1ene)iminium salt 

preparation from, 2,901 
Ethers, t-butyldimethylsilyl 

alcohol protection, 6,655 
cleavage, 6,655 
stability, 6,655 

alcohol protection 
Ethers, t-butyldiphenylsilyl 

removal, 6,656 
Ethers, ?-butyl methyl 

potassium salts 
synthesis, 3, 194 

Ethers, n-butyl vinyl 
reaction with tetracyanoethylene 

thermochemistry, 5,76 
Ethers, a-chlorodialkyl 

Grignard reagents 
preparation, 3,194 

Ethers, chlorofluoroc yclopropy 1 
rearrangement 

to a-fluoroacrolein, 4, 1020 
Ethers, chloromethyl (-)-menthyl 

allyl organometallics synthesis, 2,39 
Ethers, chloromethyl methyl 

a-halometallation, 3, 194 
Ethers, crotyl 

Wittig rearrangement, 3,1004 
Ethers, crotyl propargyl 

ene reactions 

Ethers, crotyl propenyl 
intramolecular, 5, 16 

Claisen rearrangement 
transition state structures, 5,857 

Ethers, a-cyano 
synthesis 

Ethers, cyclohexenyl 

hydrogenation, 8,439 
Ethers, 2-cyclohexen- 1 -yl methyl 

synthesis, 3,651 
Ethers, n-decyl methyl 

oxidation, 7,239 
Ethers, dialkyl 

cleavage 

via acetals and ketals, 6,238 

substituted 

bromotrimethylsilane, 6,210 
chlorination, 6,207 

Ethers, diallyl 
Wittig rearrangement, 3,976,991 

Ethers, a,a-dibromomethyl methyl 
acid bromide synthesis, 6,305 

Ethers, di-n-butyl 
oxidation, 7,236 

Ethers, dichloromethyl methyl 
acid chloride synthesis, 6,305 
anion 

trialkylcarbinol synthesis, 3,794 
Ethers, diethyl 

oxidation, 7,235 
Ethers, a,a-dihalo 

ortho acid synthesis, 6,556 
Ethers, dimethoxybenzyl 

alcohol protection 

Ethers, dimethoxytrityl 
alcohol protection, 6,650 

Ethers, dimethyl 
boron trifluoride complexes 

deprotonation 

potassium salts 

Ethers, dipropargyl 

oxidative deprotection, 6,65 1 

coordination energy, 1,290 

with n-butyllithium, 3, 194 

synthesis, 3, 194 
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intramolecular cycloaddition reactions 

Wittig rearrangement, 3,991 

reactions with Grignard reagents, 1,368 

photoisomerization, 5,200 

reaction with organocopper compounds, 3,225 
Ritter reaction 

pyridoxine synthesis, 5, 1154 

Ethers, NiV-(disubstituted)aminomethyl 

Ethers, divinyl 

Ethers, epoxy 

to oxazolines, 6,276 

alcohol protection, 6,649 

[2 + 21 cycloaddition reactions, 5, 1067 

cycloaddition reactions 

Ethers, 1 -ethoxyethyl 

Ethers, ethyl propenyl 

Ethers, ethyl vinyl 

propynyl tungsten complexes, 5, 1073 
Ethers, famesyl 

Ethers, geranyl 

Ethers, a-halo 

Ethers, halomethylsilyl 

synthesis, 3,429 

synthesis, 3,429 

reaction with aryl Grignard reagents, 3,242 

allylic alcohols 

Ethers, P-halovinyl 
radical cyclization, 7,648 

coupling reactions 
with aryl Grignard reagents, 3,492 

Ethers, imidium 

Ethers, imino- 
alcohol synthesis, 6,20 

alcohol inversion, 6,22 
alcohol synthesis, 6,20 

reaction with enol silyl ether 
regioselectivity, 2,616 

Ethers, iodomethyl ethyl 

Ethers, ql-iron allyl vinyl 
Claisen rearrangement, 5,1075 

Ethers, 1 -isopropyl-Zbutenyl benzyl 
Wittig rearrangement, 3,990 

Ethers, ketoxime methyl 
deprotonation, 3,35 

Ethers, (4-methoxybenzyloxy)methyl 
alcohol protecting group, 7,246 

Ethers, 2-methoxyethoxymethyl 
alcohol protection 

removal, 6,648 
Ethers, methoxymethyl 

Ethers, 2-methoxyphenoxymethyl 
alcohol protection, 6,647 

alcohol protection, 6,648 
nucleophilic addition reactions, 1,51 

alcohol protection 

Ethers, methyl 
cleavage 

Ethers, methyl cyclohexenyl 
ene reactions, 5,1075 

Ethers, methyl propenyl 
metallation, 2,596 

Ethers, (methy1thio)methyl 
alcohol protection, 6,647 

Ethers, 4-methoxytetrahydropyranyl 

oligonucleotide synthesis, 6,650 

iodotrimethylsilane, 6,647 

synthesis 
via Pummerer rearrangement, 7,292 

Ethers, methyl tropyl 
synthesis 

via 1,3-sigmatropic shift, 5,  1003 

reaction with t-butyllithium, 3,252 

alcohol protection 

Ethers, methyl vinyl 

Ethers, monomethoxybenzyl 

Ethers, monomethoxytrityl 
alcohol protection, 6,650 

Ethers, neopentyl 
Diels-Alder reactions, 5,356 

Ethers, o-nitrobenzyl 
alcohol protection 

Ethers, 4-nitrophenyl 
synthesis, 4,438 

Ethers, 2-nitrovinyl ethyl 
synthesis, 6, 109 

Ethers, 2-octenyl vinyl 
3,3-sigmatropic rearrangement, 7,457 

Ethers, a-(phenylthio) 
a-lithio ether synthesis 

oxidative deprotection, 6,65 1 

photolytic deprotection, 6,651 

reductive lithiation, 6,145 
Ethers, phenyl vinyl 

Ethers, propargylic 
hydroformylation, 4,923 

rearrangement, 6,852 
thermolysis 

retro-ene reaction, 6,866 
Wittig rearrangement, 3,986 

reaction with tetracyanoethylene, 5,78 

[2 + 21 cycloaddition reactions, $75 

electrochemical oxidation 
acetal formation, 6,676 

Ethers, trans-propenyl ethyl 

Ethers, propenyl methyl 

Ethers, a-silyl 

Ethers, erythro-silylnitro- 
synthesis 

Henry reaction, 2,335 

alcohol protection, 6,648 
nucleophilic addition reactions, 1,51 

Ethers, thexyldimethylsilyl 
alcohol protection 

removal, 6,656 

Ethers, tetrahydropyranyl 

Ethers, trialkylsilyl 
stability 

alcohol-protecting groups, 6,653 
Ethers, (triakylstanny1)methyl allylic 

lithiation, 3,982 
Ethers, tribenzylsilyl 

alcohol protection 
prostaglandin epoxidation, 6,657 

Ethers, 2,2,2-trichloroethoxymethyl 

Ethers, trichloroethyl 

Ethers, triethylsilyl 

alcohol protection, 6,648 

alcohol protection, 6,648 

alcohol protection 
removal, 6,656 

Ethers, triisopropylsilyl 
alcohol protection 
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removal, 6,656 
epoxidations, 7,382 

Ethers, trimethylsilyl 
alcohol protection, 6,653 

Ethers, 2-(trimethylsilyl)ethoxymethyl 
alcohol protection, 6,648 

Ethers, trimethylsilyl vinyl 
reaction with boryl triflate 

titanium enolates 
boron enolates from, 2, 1 13 

synthesis, 2, 117 
Ethers, trityl 

alcohol protection, 6,650 
Ethers, tri-p-xylylsilyl 

alcohol protection 
prostaglandin epoxidation, 6,657 

Ethers, vinyl 
alkoxymercuration, 8,853 
cycloaddition reactions, 5,255 
[2 + 21 cycloaddition reactions, 5,73 
cyclopropanation, 4, 1035, 1046 
Diels-Alder reactions, 5,372 
a-hydroxylation, 7, 169 
hydrozirconation, 8,683 
Pauson-Khand reaction, 5, 1045 
reactions with arynes, 4,510 
reactions with ketene acetals, 5,684 
synthesis 

via acetal hydrogenation, 8,212 
via allyl ethers, 6,866 
via p-hydroxyalkyl selenides, 1,705 

Ethoxy carbon ylation 

Ethyl acetate 
dimesitylboron stabilized carbanion, 1,498 

reaction with bromomethylmagnesium, 1,398 
titanium tetrachloride complex 

crystal structure, 1,302 

boron trofluoride complex 
Ethyl acetate, 2-methoxy- 

NMR, 1,293 
Ethyl acetoacetate 

synthesis 

Ethyl alaninate 

Ethylamine, f3-aryl- 

Claisen condensation, 2,796 

hydrogenation, 8,242 

synthesis 
Friedel-Crafts reaction, 3,316 

Ethylamine, N-aryltrichloro- 

Ethylamine, 2-( 1 -cyclohexenyl)- 

Ethylamine, cyclohexyl- 

cyclization, 6,500 

enzymatic hydroxylation, 7,99 

synthesis 
via reductive alkylation of azidocyclohexane, 8, 

386 
Ethylamine, diisopropyl- 

Rosenmund reduction, 8,287 
Ethylamine, 2-methoxy - 1,2-diphenyl- 

imine anion alkylation, 6,726 
Ethylamine, N-methyl-N-phenyl- 

lithium aluminum hydride modifier, 8,17 1 
Ethylamine, phenyl- 

aldimines derived from 
reaction with allyl organometallic compounds, 2, 

985,986 

a-alkoxy aldimines 
reaction with allyl organometallic compounds, 2, 

987 
p-alkoxy aldimines 

reaction with allyl organometallic compounds, 2, 
987 

Ethylamine, l-phenyl- 
conjugate additions 

imine anion 
methyl vinyl ketone, 4,221 

reactions, 6,725 
Ethylamine, 2-phenyl- 

synthesis 
hydroformylation, 4,919 

Ethylamine, thienyl- 
synthesis, 8, 376 

Ethyl anisate 
titanium tetrachloride complex 

crystal structure, 1,303 
Ethyl benzoate 

hydrogenation, 8,242 
reduction 

electrochemical, 8,243 
metal hydrides, 8,244 

Ethyl bromoacetate 
coupling reactions 

with arylzinc reagents, 3,466 
Ethyl n-butyrate 

reduction 
metal hydrides, 8,266 

Ethyl chloroformate 
acid anhydride synthesis, 6,312 

Ethyl cinnamate 
reduction 

transfer hydrogenation, 8,552 
tin(IV) chloride complex 

crystal structure, 1,305 

ketone homologation, 3,783 
reactions with ketones 

Ethyl diazoacetate 

Lewis acid catalyzed, 1,846 
Ethylenamine 

synthesis 
via retro Diels-Alder reactions, 5, 558 

Ethylene 
carboalumination, 4,887 
carboboration, 4,885 
carbolithiation, 4,867 
carbomagnesiation, 4,874 
carbozincation, 4,880 
dialkylation 

dicarboxylation, 4,947 
hydrosilylation, 8,773 
monosubstituted 

oligomerization 

oxidation 

Pauson-Khand reaction, 5, 1043 

reaction with tetracyanoethylene, 5 7 1  

reaction with ketones 
addition, 4, 102 

via o-alkyliron complexes, 4,576 

hydrosilylation, 8,774 

lithium hydride, 8,734 

Wacker process, 7,449 

Ethylene, alkoxy- 

Ethylene, 1 ,1-bis(benzenesulfony1)- 



58 1 Cumulative Subject Index Ethylenediamine 

Ethylene, 1,2-bis(tri-n-butylstannyl)- 
acylation 

alkylation, 3,247 
Ethylene, 1,2-bis(trifluoromethyl)- 1 ,Zdicyano- 

[2 + 21 cycloaddition reactions, 5,75 
reaction with tetramethoxyethylene, 5,75 

coupling reaction 

Friedel-Crafts reaction, 2,726 

Ethylene, 1 -bromo-2-phenylthio- 

with alkyl Grignard reagents, 3,449 
with secondary alkyl Grignard reagents, 3,441 

reaction with Grignard reagents 
palladium catalysts, 3,230 

tandem couplings, 3,492 
Ethylene, bromotrifluoro- 

hydrogenolysis, 8,900 
Ethylene, chlorotrifluoro- 

hydrogenation, 8,898 
hydrogenolysis, 8,900 

[2 + 21 cycloaddition reactions, 5 7 3  

hydroiodination, 4,287 
photoaddition reactions 

Ethylene, l-cyano-l-alkoxycarbonyl- 

Ethylene, cyclopropyl- 

aromatic carbonyl compounds, 5, 165 
Ethylene, 1,l -dichloro- 

coupling reactions 

Ethylene, 1,2-dichloro- 
coupling reactions 

with alkyl Grignard reagents, 3,448 

with alkyl Grignard reagents, 3,449 
with vinylic Grignard reagents, 3,487 

Ethylene, l,l-dichloro-2,2-difluoro- 

Ethylene, 1,l-dicyano- 
addition reactions with conjugated dienes, 5,69 

carbonyl group protection, 6,680 
[2 + 21 cycloaddition reactions 

hydroxyethylene, 5,72 
Ethylene, l,l-dicyano-2,2-bis(trifluoromethyl)- 

reaction with tricarbonyl(cyc1oheptatriene)iron 

reaction with tricarbonyl(cyc1ooctatetraene)iron 
complexes, 4,710 

complexes, 4,709 
Ethylene, 1,2-dicyclopropyl- 

hydration, 4,298 
Ethylene, 1,l -difluoro- 

addition reactions 

reaction with butadiene, 5,70 
Ethylene, 1,l -difluoro-2,2-dichloro- 

intramolecular [2 + 21 cycloadditions, 5,69 
reaction with butadiene, 5,71 

reactions with organometallic compounds, 1,492 

reactions with arynes, 4,510 

reaction with organolithium compounds 
formation of a-arseno anions, 3,203 

benzeneselenenyl chloride, 7, 520 

Ethylene, 1 -dimesitylboryl- 1 -trimethylsilyl- 

Ethylene, 1,l -dimethoxy- 

Ethylene, diphenylarseno- 

Ethylene, 1 -halo-2-trimethylsilyl- 
acylation 

Friedel-Crafts reaction, 2,715 

[2 + 21 cycloaddition reactions, 5,72 

hydrogenolysis, 8,900 

Ethylene, hydroxy- 

Ethylene, iodotrifluoro- 

Ethylene, nitro- 
Diels-Alder reactions, 5,320 
ene reactions 

thermal, 5,3 
Ethylene, 1 -nitro-2-(3,4-methylenedioxyphenyl)- 

Ethylene, 2-nitro- 1 -(trimethylsilyl)- 

via nitryl iodide, 4,357 
Ethylene, polychloro- 

coupling reactions, 3,487 
Ethylene, siloxy- 

preparation, 2,600 
Ethylene, P-sulfinylnitro- 

Diels-Alder reactions, 5,320 
Ethylene, tetraamino- 

oxidation, 6,519 
Ethylene, tetracyano- 

adduct with 7-methylenenorbomadiene, 5,65 
cycloaddition reactions, 5,273 

[2 + 23 cycloaddition reactions 

reaction with azomethine ylides, 5,265 

synthesis 

alkenes, 5 7 1  

hydroxyethylene, 5,72 
projmylidenecyclopropane, 5 7 6  

Diels-Alder reaction 
9,1O-dimethylanthracene, 5,76 

ene reactions 
intermolecular, 5 ,3  

polymerization initiation, 5 7 4  
reaction with anthracene 

reaction with p-methoxystyrene 
thermochemistry, 5 7 6  

solvent effects, 5,75 
Ethylene, tetrafluoro- 

cycloaddition reactions, 5,70 
intramolecular [2 + 21 cycloadditions, 5,69 
reaction with nitric oxide, 7,488 

hydrobromination, 4,280 

reaction with 1,2-bis(trifluoromethyl)- 

Ethylene, tetrahalo- 

Ethylene, tetramethoxy- 

1,2-dicyanoethylene, 5,75 
Ethylene, tetramethyl- 

photolysis 
with 3-pentyn-2-one, 5,164 

Ethylene, tetraphenyl- 
Wurtz reaction 

catalyst, 3,414 
Ethylene, tetravinyl- 

synthesis 
via photolysis, 5, 738 

Ethylene, triamino- 
oxidation, 6,519 

Ethylene, tribenzoyl- 
hydrobromination, 4,282 

Ethylene, trichloro- 
synthesis, 4, 270 

Ethylene, trifluoro- 
reaction with butadiene, 5,70 

Ethylene, 1 -( trimethylsily1)cyclopropyl- 
synthesis 
via reductive lithiation, 6, 146 

Ethylenediamine 
solvent for reduction 

dissolving metals, 8, 113 
Ethylenediamine, N,”-benzylidene- 



Ethylenediamine Cumulative Subject Index 582 

[4 + 31 cycloaddition reactions, 5,598 
Ethylenediamine, N,NNN-tetramethyl- 

alkali metal stabilized carbanions 

deprotonation, 1,476 
in sulfide metallation, 3,86 
lithium aluminum hydride modifiers, 8,168 

Ethylene-1.1 'dicarbonitrile, 2-benzoyl-2-phenyl- 
synthesis, 3,826 

Ethylene- 1,2diols 
synthesis 

Ethylene oxide 
phosphonium ylide synthesis, 6, 175 
synthesis 
via oxidation of ethylene, 7,384 

via carbonyl ylides, 4, 1090 

intramolecular ene reaction, 5,12 

crystal smcture, 1.5 

via rem Diels-Alder reactions, 5,557 

Ethylene oxide, tetracyano- 
reactions with alkenes 

Ethylenetricarboxylates, 1-allylic 2,2-dimethyl 
cyclization 

Diels-Alder reactions, 5,461 
Ethyl fluoroacetate 

aldol reaction 
diastereoselection, 2,209 

Ethyl 3 - b a t e  

Ethyl halides 
[4 + 31 cycloaddition with 1-phenyl-2-oxyallyl, 5,601 

arene alkylation 
Friedel-Crafts reaction, 3,300 

Ethyl hexanoate 
reduction 

metal hydrides, 8,244 
Ethylidene transfer 

Ethyl iodide 
Shnmons4mith reaction, 4,968 

ethylation with 
stereochemistry, 3,14 

Ethyl levulinate 
reaction with ate complexes, 1,156 

reaction with methyltitanium triisopropoxide, 1,141 
Ethyl mandelate 

synthesis 

85 
Ethyl oleate 

metathesis 

Ethyl pentanoate 
hydrogenation, 8,242 

Ethyl pheny lglyoxylate 
reduction 
hydride transfer, 8.85.93 

Ethyl propiolate 
Diels-Alder reactions, 5,320 

Ethyl (trimethylsily1)acetate 
Peterson alkenation, 1,789 

Eucannabmolide 
synthesis 

Eudesmane 

via hydride transfer to ethyl phenylglyoxylate, 8, 

tungsten catalysts, 5,1118 

via Cope rearrangement, 5,809 

rearrangement, 3,388 
synthesis, 3,3% 

synthesis, 3.20; 6,777; 8,943 

reactions with nitriles, 6,272 

use in intexmolecular pinacol coupling reactions, 3, 

synthesis. 1,570 

synthesis 

Eudesmol 

Eugenol, methyl- 

Europium salts 

565 
Euryfuran 

Eusiderin 

use of silver oxide, 3,691 

use in amine synthesis, 6,77 

synthesis 

Evans' chiral auxiliary 

Exaltone 

via cyclization, 1,553 
via intramolecular Barbier reaction, 1,262 



F 
Fabianine 

synthesis 
via Diels-Alder reaction, 5,492 

Faranal 
synthesis, 8,556 

Faranal, dehydro- 
reduction, 8,556 

a-Famesene 
synthesis 
via carboalumination, 4,893 

Famesol 
bicyclization, 3,342 
cyclization, 3,360 
derivatives 

reduction, 8,961 
peroxy ester 

intramolecular epoxidation, 7,38 1 
synthesis, 3, 170 
via carboalumination, 4,893 

Famesol, 10,ll-epoxy- 
synthesis, 3,99 

Fastigilin-C 
synthesis 

via Claisen rearrangement, 5,85 1 
Fatty acid alcohols 

synthesis 

Fatty acids 
alkene metathesis, 5, 11 17 

synthesis, 3,643 
unsaturated 

hydrofluorination, 4,271 
Favorskii rearrangement, 3,839-857 

in synthesis, 3, 842 
Lewis acids, 3,856 
mechanism, 3,840 
reaction conditions, 3,840 
side-products, 3,840 
stereospecificity, 3,848 

Fawcettimine 
synthesis, 2, 157 

Felkin-Anh addition 
single stereocenter imines 

reaction with allyl organometallic reagents, 2,983 
Felkin-Anh paradigm 

chiral aldehyde reactions 
with pinacol crotylboronates, 2,25 

Felkin model 
aldol reaction 

asymmetric induction, 2,219 
Fenchenes 

synthesis 
from fenchyl alcohol, 3,709 

Fenchone 
reduction 

Tebbe reaction, 1,743 
Fenchyl alcohol 

rearrangement, 3,709 
[4.4.4.5]Fenestrane 

synthesis, 3, 901 
Fenestranes 

synthesis 

dissolving metals, 8, 121 

Dieckmann reaction, 2,829 
via photocycloaddition reactions, 5, 136 

Fenton’s reagent 
alkane hydroxylation, 7, 11 

Ferensim ycin 
synthesis 

via N-methoxy-N-methylamide chemistry, 1,402 
Ferrates, acyltetracarbonyl- 

Ferrates, hydrido- 

imines, 8,36 
Ferrates, tetracarbonyl- 

reduction 
acyl chlorides, 8,289 

reduction 

reduction 
acyl chlorides, 8,289 
nitroarenes, 8,371 

Ferrates, tetracarbonylhydrido- 
dehalogenation 

reduction 
a-halocarbony1 compounds, 8,991 

acyl chlorides, 8,289 
imidoyl chlorides, 8,301 
unsaturated carbonyl compounds, 8,550 

Femer-type rearrangements 
Claisen rearrangements 

competition, 5,850 

Mannich reaction, 2,961 

synthesis 

Ferrocene 

Ferrocenecarbothioates, 0-alkyl 

via S-methyl ferrocenecarbodithioate, 6,450 
Ferrocenophanes 

Ferrocen y lcarbaldeh y de 

Fenvginol 

Ferry1 radicals 

synthesis, 3,594 

Knoevenagel reaction, 2,365 

synthesis, 3, 169 

Fenton’s reagent 
hydroxylation of alkanes, 7 , l l  

Ferulic acid 
oxidation, 3,693 

Fervenulin 
analogs 

synthesis, 7,342 
Fervenulone, 2-methyl- 

synthesis, 7, 342 
Finkelstein reaction 

chlorine/bromine exchange, 6,212 
iodination, 6,216 

alkyl tosylates 
Finkelstein-type reaction 

organosamarium compounds, 1,257 
Fischer carbene complexes 

reactions with alkynes 
alkyne concentration, 5,1099 
mechanisms, 5,1094 
solvents, 5, 1099 

Fischer-Helferich method 
glycosides 

synthesis, 6,34,35 

583 



Fischer-Spei esterification Cumulative Subject Index 584 

Fischer-Spei esterification 
acid catalysis, 6,325 

Fittig synthesis 
Perkin transformation, 2,401 

Five-membered rings 
format ion 

synthesis 
polyene cyclization, 3,347 

aldol reaction cascade, 2,620 
Friedel-Crafts reaction, 2,756 

Fx-506 
synthesis, 1,799 

via acylation of dithiane, 1,425 
via Ireland rearrangement, 5,843 
via N-methoxy-N-methylamide chemistry, 1,402 
via organoaluminum reagents, 1, 101 
via Schlessinger method, 1,791 

Flash vacuum pyrolysis 
alkene protection, 6,689 

Flash vapor pyrolysis 
retrograde Diels-Alder reactions, 5,552 

Flattening rule 
reduction 

cyclic ketones, 8,7 
Flavanone, 3-hydroxy- 

ring scission, 3,831 
Flavanones 

bromination, 7, 120 
dehydrogenation 

reduction 
use of thallium trinitrate, 7, 144 

aluminum hydrides, 8,545 
metal hydrides, 8,314 

Flavenes 
synthesis 

via aromatic Claisen rearrangement, 5,834 
Flavinantine, methyl- 

synthesis, 3,81 
anodic oxidation, 3,685 
electrooxidation, 3,685 

Flavins 
oxidation 

sulfides, 7,763 
thiols, 7, 761 

Flavobacterium spp. 
reduction 

unsaturated carbonyl compounds, 8,560 
Flavones 

intramolecular acyl transfer, 2,845 
synthesis, 7, 120, 136 

4-Flavones 
synthesis 

Flavopereirine 
synthesis 

Flexibilene 

Fluorene 

Knoevenagel reaction, 2,379 

via 3-lithiation of an indole, 1,474 

synthesis, 3, 591 

Birch reduction 

synthesis, 3,543 

synthesis 

dissolving metals, 8,496 

Fluorene, diazo- 

via fluorenone hydrazone, 7,742 
Fluorene, 9-diazo- 

deoxygenation 
epoxides, 8,890 

Fluorene, 9-(difluoromethylene)- 
cycloaddition reactions, 5.70 

Fluorene, 9,9-disubstituted 
synthesis 

via alkyllithium addition, 1,377 
Fluorene, l-methyl- 

synthesis, 8,140 
Fluorene, tetrahydro- 

hydrogenation 

hydrogenation 

heterogeneous catalysis, 8,430 
Fluorene- 1 -carbaldehyde 

catalytic, 8, 140 
Fluorenecarboxylic acid, 9-hydroxy- 

Flu0ren-2-01,7-methoxy- 
synthesis, 3,828 

Birch reduction 
dissolving metals, 8,497 

9-Fluorenone 

Fluorenonecarboxylic acid 
synthesis, 3,828 

reduction 
hydrogen iodide, 8,323 

Fluorenone-4-carboxylic acid 
synthesis 

Fluorenones 
reduction 

Friedel-Crafts reaction, 2,757 

dissolving metals, 8, 115 
Wolff-Kishner reduction, 8,338 

Friedel-Crafts reaction. 2,757 

reactions with alkyllithium, 1,377 

synthesis 

tos ylhydrazone 

9-Fluorenyl anions 

9-Fluorenylmethoxycarbony l group 
aromatic nucleophilic substitution, 4,429 

protecting group 
hydrogenolysis, 6,638 
peptide synthesis, 6,638 

9-Fluorenylmethyl carbonate 
alcohol protection 

cleavage, 6,659 
Fluorides 

catalyst 

Fluorides, 1 ,240do- 
synthesis, 7,536 

Fluorides, 1 ,2-nitro- 
synthesis 

Fluorination 

enol silane reaction with aldehydes, 2,633 

via electrophilic nitration, 4,356 

alkanes, 7, 15 
nucleophilic displacement, 6,216 
secondary amines, 7,747 

Fluorine 
reactions with alkenes, 4,344 

Fluorodesulfon ylation 
arylfluorosulfonyl fluorides, 4,445 

Fluorohydrin 
synthesis 

epoxide ring opening, 3,749 
Fluorohydrocarbns 

synthesis, 3,640 



585 Cumulative Subject Index Formic acid 
Fluoromethylenation 

carbonyl compounds 

Fluoronitration 
alkenes, 7,498 

Fluorosulfonic acid esters 
amide alkylation, 6,502 

Fluorosulfuric acid 
catalyst 

Formaldehyde 

sulfoximines, 1,741 

Friedel-Crafts reaction, 3,297 

aldol reaction, 2,139 
borane complexes 

conjugate enolate trapping, 4,261 
Diels-Alder reactions, 2,662; 5,433 
ene reaction 

rotational barriers, 1,290 

chlorodimethylaluminum catalyzed, 2,531 
Lewis acid catalyzed alkene addition, 2,530 

theoretical studies, 1,286 

addition to alkenes, 2,528 

theoretical studies, 1, 286 

Mannich reaction, 2,956 

Lewis acids, 1,315 

metal hydrides, 8,2 

addition to alkenes, 2,529 

lithium salt complexes 

h s  reaction 

proton complexes 

reaction with phenols 

reaction with water 

reduction 

thermal ene reaction 

Formaldehyde dimethyl dithioacetal S-oxide 
reaction with carbonyl compounds, 1,526 

Formaldehyde dithioacetals 
formyl anion equivalents, 1,5 10 

Formaldehyde di-p-tolyl dithioacetal S-oxide 
reaction with enones, 1,527 
synthesis 

synthesis 

trimerization, 1,361 
Formaldiminium ions 

alkyne cyclization, 2, 1029 
Formaldine, methylthio- 

alkylation, 3, 137 
metallated 

Formaldines 

via menthyl p-toluenesulfinate, 1,526 
Formaldehyde imines 

Mannich reaction, 2,915 

alkylation, 3, 135 

a-heterosubstituted 
carbonyl compound synthesis from, 3,141 

Formaldoxime ethers 
reactions with organometallic compounds, 1,385 

Formamides 
dehydration, 6,243 
reduction 

synthesis, 3,420 
Formamides, N-t-alkyl- 

Ritter reaction, 6,266 
Formamides, dimethyl- 

acid chloride synthesis, 6,302 
Fonnamides, NJ-dimethyl- 

metal hydrides, 8,249 

adducts 

dialkyl acetals 
phosphorus oxychloride, 6,487 

reaction with carbene complexes, 5, 1079 

reactions with organocopper complexes, 1, 124 

alkylation, 3,68 
lithiation, 1,482 
synthesis, 6,490 

synthesis, 6, 331 

acid anhydride synthesis, 6,3 13 

synthesis, 6, 5 18 

synthesis, 6, 518 

synthesis, 6, 518 

synthesis, 6, 512 

synthesis, 6, 512 

adducts 
phosphorus oxychloride, 6,487 

Vilsmeier-Haack reaction, 2, 779 

hydride donor 

reduction 

Formamides, N-trimethylsilylfl-alkyl- 

Formamidines 

Formamidinium chloride, chloro- 

Formamidinium chloride, Nfl,”,”- tetramethylchloro- 

Formamidiniumflfl-dialky 1 dithiocarbaminates 

Formamidinium perchlorate, Nfl,”,”- tetramethyl- 

Formamidinium salts, N,”-dialkyl-Nfl ’-diaryl- 

Formamidinium salts, Nfl ’-diaryl- 

Formamidinium salts, Nflfl ’fl ’-tetrasubstituted 

Formanilide, N-methyl- 

Formates 

hydrogenolysis, 8,958 

hydride transfer, 8,84 

anhydride synthesis, 6,329 
dimethylformamide adducts, 6,491 
nitrile synthesis, 6,234 
reactions with amides, 6,504 

Formates, alkylthio chloro- 
reaction with thioamides, 6,508 

Formates, azido- 
synthesis, 6, 25 1 

Formates, chloro- 
reduction 

Formates, alkyl chloro- 

silanes, 8, 825 
Formates, chlorothio- 

ketone synthesis from 
Grignard reagents, 3,463 

Diels-Alder reactions, 5,416 
synthesis 
via chloroformates, 6,233 

Formates, cyano- 

Formates, a-metalloorthoseleno- 

Formates, a-metalloorthothio- 

Formates, trichloromethyl chloro- 

elevated temperature, 6,383 

ester precursors, 3, 144 

ester precursors, 3, 144 

amide synthesis 

Formates, triphenylmethyl 
Ritter reaction, 6,269 

Formic acid 
amides 

catalytic hydrogenation, 8, 144 
hydride transfer, 8,84,557 

to carbonium ions, 8,91 



Formic acid Cumulative Subject Index 586 

hydrogenation 

reduction 
nitriles, 8, 299 

carboxylic acids, 8,285 
pyridinium salts, 8,590 

Formic acid, azodi- 
hydrolysis of dipotassium or disodium salt 

diimide from, 8,472 
Formic acid, benzoyl- 

amides 

bomyl ester 

menthyl ester 

methyl ester 

phenethyl ester 

catalytic hydrogenation, 8,145 

asymmetric hydrogenation, 8,144 

asymmetric hydrogenation, 8, 144 

hydrogenation, 8, 15 1 

asymmetric hydrogenation, 8, 144 
Formic acid, ethylcyano- 

Formic acid anhydride 
Knoevenagel reaction, 2,368 

synthesis 
via chlorosulfonyl isocyanate, 6,313 

Formiminium salts 
reduction 

carboxylic acids, 8,285 
Formonitrile, (ethoxycarbony1)- 

oxide 
reaction with isopropylidene-3-butene- 1 ,2-diol, 5, 
262 

N-Form ylamines 
adducts 

Foxmy lation 
phosphorus oxychloride, 6,487 

aliphatic, 2,728 
amines, 6,384 
aromatic nucleophilic substitution and hydrolysis, 4, 

carbonyl compounds 

Gattermann and related reactions, 2,749 
ketones, 2,837 

Formyl chloride 
generation, 2,749 
synthesis 

432 

samarium diiodide, 1,274 

via 1 -dimethylamino- 1 -chloro-2- methylpropene, 
6,306 

N-Form y lenamines 
synthesis 

Formyl fluoride 
formylation 

amine-protecting group, 6,642 

synthesis, 6, 306 

microbial hydroxylation, 7,64 
synthesis, 7, 105; 8, 171 

via alkynide addition, 1,421 
via Cope rearrangement, 5,814 
via 6-exo-trig cyclization, 4,40 

via reductive cleavage, 8,393 

modified Gattermann-Koch reaction, 2,749 
N-Formyl POUP 

Formyl iodide 

Forskolin 

Forster reaction 
diazo compounds 

synthesis from oximes, 7,751 
Forsythide 

Fosfomycin 

Four component condensation - see Ugi reaction 
Four-membered rings 

aglucone dimethyl ester 
synthesis via photoisomerization, 5,231 

microbial epoxidation, 7,429 

synthesis 
aldol reaction cascade, 2,619 

Fragmentation reactions, 6,1041-1069 
acceptor radical anions, 7,882 
enolate assisted, 6, 1056 
mechanism, 6,1043 
metal asisted, 6, 1061 
radical anions 

radical cyclization, 4,824 
seven-center, 6, 1042 
silicon assisted, 6, 1061 
stereochemistry, 6, 1043 

a-Fragmentation reactions 
donor radical cations, 7,873 
radical cations 

unimolecular decomposition, 7,861 

unimolecular reaction, 7,857 
P-Fragmentation reactions 

alkoxy radicals, 4,815-818 
donor radical cations, 7,874 
radical cations 

unimolecular reaction, 7,857 
Fragranol 

Fredericamycin A 
synthesis, 3, 103 

synthesis, 7,340 
organocopper compounds, 3,219 

Free radicals 
electron-transfer equilibria, 7,850 
oxidation 

Fremy’s salt 
oxidation 

Ritter reaction, 6,280 

primary amines, 7,737 
secondary amines, 7,746 

quinone synthesis, 7, 143,346 

synthesis, 5, 1096 
Frenolicin, deoxy- 

via arene-metal complexes, 4,539 
via cyclobutenone ring opening, 5,690 
regioselective, 5, 1094 

Friedelan-3-one 
reduction 

with lactone 

Friedelan-7-one 
reduction 

dissolving metals, 8, 117 

reduction, dissolving metals, 8, 117 

dissolving metals, 8, 119 
Friedel-Crafts reaction 

acylation 

aliphatic, 2,707-73 1; 3,294 
arenes with thiol esters, 6,445 

catalysts, 2,709 
mechanism, 2,708 
reaction temperatures, 2,709 

alkylating agents, 3,294 
alkylation, 3,293-335 



587 Cumulative Subject Index Furan 

arene alkylation 

asymmetric alkylation, 3,302 
bimolecular aromatic, 2,733-750 

kinetics, 3,300 

catalysts, 2,735 
mechanism, 2,734 
reagent systems, 2,735 
solvents, 2,738 
stoichiometry, 2,739 
use of protic acid, 2,7 1 1 

Bouveault procedure, 2,738 
catalysts, 3,294,295 
cocatalysts, 3,295 
dithiocarboxylation, 6,456 
Elbs procedure, 2,738 
epoxides, 3,769 
intramolecular aromatic, 2,753-766 

electron density, 2,754 
ring size, 2,755 

Pemer procedure, 2,738 
rearrangement, 2,745 
Ritter reaction 

initiators, 6,283 
thioacylation 

arenes and carbanions, 6,453 
transacylation, 2,745 

backbone rearrangement, 3,709 
Friedelin 

Fries reaction, 2,745 
Frontalin 

synthesis 
via chiral auxiliary, 1,65 
via Wacker oxidation, 7,451 

Frontier Molecular Orbital Theory 
1,3-dipolar cycloadditions, 4, 1073 
radical reactions, 4,727 

separation from glucose 
Fructose 

Knoevenagel reaction, 2,354 
(+)-Fructose, 1 -alkylamine-1 -deoxy- 

synthesis 
via (+)-glucosylamine, 6,789 

FDP aldolase, 2,462 

catalytic action, 2,456 
characteristics, 2,461 
substrate preparation 

substrate specificity, 2,456 
use in organic syntheses, 2,457,462 

Frullanolide 
synthesis, 3, 103 1 

a -L-Fucop yranosides 
synthesis, 6,42 

Fucose 
synthesis 

Fucoside, allyl 

F u 1 g i d e s 

Fulmonitrile oxide 

Fructose, deoxy- 
synthesis 

D-Fructose- 1 ,ddiphosphate aldolase 

dihydroxyacetone phosphate, 2,461 

Diels-Alder reaction, 2,689 

selective cleavage, 6,652 

photochemical ring closure, 5,722 

reaction with acetylene 
ab initio calculations, 4, 1070 

Fulvene, 6-amino- 
cycloaddition reactions 

a-pyrones, 5,626 
Fulvene, bis(methy1thio)- 

reaction with alcoholates, 6,557 
Fulvene, 6,6-dialkyl- 

[4 + 31 cycloaddition reactions, 5,604 
Fulvene, 2,3-difonnyl-6-dimethylamino- 

Knoevenagel reaction, 2,366 
Fulvene, 9,l Odihydro- 

Diels-Alder reactions, 5,347 
Fulvene, 6b-dimethyl- 

cycloaddition reactions 
benmyclobutenes, 5,627 
dienes, 5,626 
nitropyridyl betaines, 5,630 
tropones, 5,63 1 

retro Diels-Alder reaction, 5,563 
Fulvene, 6-(dimethylamino)- 

cycloaddition reactions 
dienes, 5, 627 
thiophenes, 5,629 

Fulvene, 6,6-diphenyl- 

dienes, 5,627 
Fulvene, 6-methyl- 

dienes, 5,629 

anthracene adduct 
retro Diels-Alder reaction, 5,589 

cycloaddition reactions, 5,626 
[4 + 31 cycloaddition reactions, 5,604 
Pauson-Khand reaction, 5,1046 
retrograde Diels-Alder reactions, 5,552 
synthesis 

[4 + 31 cycloaddition reactions, 5,604 

cycloaddition reactions 

cycloaddition reactions 

Fulvenes 

via benzene irradiation, 5,646 
via lithium-halogen exchange, 4, 1008 

tandem vicinal difunctionalization, 4,242,253 
Vilsmeier-Haack reaction, 2,782 

Fumarates, dimenthyl- 
Diels-Alder reactions, 5,355 

Fumarates, iodo- 
dimerization, 3,482 

Fumaric acid, cyano- 
dimethyl ester 

[2 + 21 cycloaddition reactions, 5,73 
Fumaric acid, 2,3-dicyano- 

dimethyl ester 

Fumaronitrile 
Ritter reaction, 6,265 
synthesis 

cycloadditions, 4, 1074 

via 1 ,Zdiiodoethylene, 6.23 1 
Fumaryl chloride 

via maleic anhydride, 6, 304 
Functional group transfonnations 

allyl rearrangement, 6,829-867 
Furan, 2-akenyldihydro- 

synthesis 

Furan, 2-alkenyltetrahydro- 

synthesis 

via cyclization of y-allenic ketones, 4,397 

synthesis 
via cyclization of y-allenic alcohols, 4,395 
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Furan, alkylidenetetrahydro- 
synthesis 

via [3 + 21 cycloaddition reactions, 5,283 
tetrasubstituted 

synthesis, 1,591 
Furan, aminomethyl- 

synthesis, 3,258 
Furan, 2,5-bis(trimethylsiloxy)- 

reaction with carbonyl compounds 

synthesis 
titanium tetrachloride catalyst, 2,617 

from succinic anhydrides, 2,607 
Furan, 3-bromomethyl- 

alkylation by 
cuprates, 3,250 

reaction with ketones 
Furan, 2-(bromomethyl)tetrahydro- 

samarium diiodide, 1,259 
Furan, 2,2-dialkoxydihydro- 

synthesis, 6,559 

[2 + 31 annulation, 5,930 
coupling reactions 

Pauson-Khand reaction, 5,1046 
reaction with Grignard reagents 

reaction with organocopper compounds, 3,218 
synthesis 

FUW, dihydro- 

with alkyl Grignard reagents, 3,444 

nickel catalysts, 3,229 

from allylic anions and carbonyls, 2,60 
lithium allenes, 2,88 
ring formation, 6,24 
selectivity, 5,907 
via allenylsilanes, 1,599 
via [3 + 21 cycloaddition reactions, 5,279 
via cyclopropanation, 4, 1035, 1046, 1049 
via metal-catalyzed cycloaddition, 5, 1200 
via [2 + 31 reaction, 5,951 
via rearrangements, 5,952 
via retro Diels-Alder reactions, 5,579 
via vinyloxiranes, 5,929 

Furan, 2S-dihydro- 
synthesis 

allenyllithium compounds, 2,89 
Furan, 4,s-dihydro- 

synthesis 
Knoevenagel reaction, 2, 380 

Furan, 2,5-dihydro-3,4-dimethyl- 
synthesis 

via retro Diels-Alder reactions, 5,579 
Furan, 2,3-dihydro-2,3-dimethylene- 

synthesis 

synthesis 

via retro Diels-Alder reactions, 5,579 
Furan, 2,2-dimethoxy-2,3-dihydro- 

via ring opening of dichlorocyclopropyl 
compounds, 4,1022 

Furan, 2,5-dimethoxy-2,5-dihydro- 
synthesis, 7,802 

Furan, dimethyl- 
hydrogen donor, 8,557 

Furan, 2,3-dimethylene- 
dimerization, 5,638 

Furan, 2,5-dimethyltetrahydroro- 
via [4 + 41 cycloaddition, 5,639 

synthesis 

via 2,5-hexanediol, 6,25 
Furan, hydroxydiydro- 

synthesis 

Furan, 2-lithio- 
from benzoin and DMAD, 4,52 

alkylation, 3,261 
reaction with propylene oxide, 3,264 

Furan, 3-lithio- 
reaction with epoxides, 3,264 

Furan, 2-methoxycarbony l- 
Diels-Alder reactions, 5,382 

Furan, 2-methoxy-2,5-dihydroro- 
synthesis, 2,89 

Furan, 2-methyl- 
[4 + 31 cycloaddition reactions, 5,606 
hydrogenation, 8,606 
Mannich reaction 

with formaldehyde and dimethylamine, 2,964 
Furan, 3-methyl- 

Furan, 4-methyl- 
14 + 31 cycloaddition with l-phenyl-2-0xyallyl,5,601 

synthesis 
via activated allene, 4,54 

Furan, 2-methyl-4,5-dihydrotetrahydro- 

Furan, 3-methylenetetrahydro- 
carboboration, 4,885 

synthesis 
via [3 + 21 cycloaddition reactions, 5,307 
via metal-catalyzed cycloaddition, 5, 1196 

Furan, 2-methyl-3-phenyl- 

Furan, 2-methyltetrahydro- 

synthesis 

alkylation 
Friedelxrafts reaction, 3,317 

benzene alkylation 
Friedel-Crafts reaction, 3,315 

nucleophilic addition reactions 
Grignard reagents, 1,72 

via 3-phenyl-4-oxopentanal,7,456 

Furan, 3-silyldihydro- 
synthesis, 2,575 

Furan, tetrahydro- 
annulation, 1,891 
arene alkylation by 

conjugate additions 

deprotonation, 3,194 
cis-2,5-disubstituted 

trans-2,5-disubstituted 

Friedel-Crafts reaction, 3 ,3  15 

organocuprates, solvent effects, 4, 178 

synthesis, stereoselectivity, 4,383 

synthesis via cyclization of y-alkenyl alcohols, 4, 
378 

cis fused 
synthesis via cyclization, 4,37 1 

oxidation, 7,236 
electrochemical, 7,248 

polycyclic 
oxidation, 7,239 

potassium salts 
synthesis, 3,194 

solvent for reduction 
dissolving metals, 8, 112 

spiroc yclic 
synthesis, stereochemistry, 4,390 

3-s~b~tituted 
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synthesis, 3,647 

palladium(II) catalysis, 4,558 
ring formation, 6,24 
via cyclopropane ring opening, 4, 1046 
via electrophile cyclization, 7,523 
via metal-catalyzed cycloaddition, 5, 1200 
via palladium-ene reactions, 5,5 1 
via vinyloxiranes, 5,927 

Furan, tetramethylenetetrahydro- 

Furan, l-trimethylsiloxy- 

synthesis, 3, 792 

synthesis 
via retro Diels-Alder reactions, 5,579 

aldol reaction 
regiochemistry, 2,625 

Furan, 2-trimethylsiloxy- 
aldol condensation 

stereoselectivity, 2,634 
cyclic 

reaction with aldehydes, stereoselectivity, 2,632 
reaction with carbonyl compounds 

tin(IV) chloride catalyst, 2,617 
Furan, vinyl- 

cyclopropanation, 4, 1059 

synthesis 
Furanacetic acid lactones, cis-3-hydroxytetrahydro- 

palladium-catalyzed oxycarbonylation, 3, 1033 
Furanal, tetrahydro- 

nucleophilic addition reactions 
selectivity, 1,53 

Furan-3-carbodithioate, ethyl 
synthesis 
via nitrile, 6,455 

Furancembraolides 
synthesis 

Furandiones 
synthesis 

(3-selectivity, 1,767 

via [2 + 2 + 21 cycloaddition, 5, 1138 
Furaneol 

synthesis 

Furanether B 
synthesis 

FDP aldolase, 2,462 

via Pauson-Khand reaction, 5, 1052 
3-Furanmethanol 

synthesis 
via photocycloaddition, 5, 169 

Furanoc yclopropane 
synthesis 
via ketocarbenoids and furans, 4, 1058, 1059 

Furanols 
asymmetric epoxidation 

kinetic resolution, 7,423 
Furanomy cin 

synthesis 
Ugi reaction, 2, 1100 

Furanonapthoquinones 
synthesis 

Friedel-Crafts reaction, 2,744 
3( 2H)-Furanone 

dienolate 

Furanone, acyl- 
synthesis 

reaction at y-position, 2, 189 

Knoevenagel reaction, 2,359 

Furan-Zone, 3,5-dimethylenetetrahydro- 

3(2H)-Furanone, 2,2-disubstituted-5-alkyl- 
synthesis, 6,784 

extended dienolates 
y-alkylation, 3,24 

Furanones 
synthesis 
via C-H insertion reactions, 3, 1056 
via [2 + 2 + 21 cycloaddition, 5, 1136-1 138 
via [3 + 21 cycloaddition reactions, 5,286 
via cyclopropane ring opening, 4, 1046 
via dibromocyclopropyl compounds, 4, 1023 
via palladium(II)-catalyzed acylation, 1,450 

Furan-2( 5H)-ones 
5-substituted 

synthesis, 1,514 
Furanones, tetrahydro- 

synthesis, 5,943 
Furanose 

synthesis, 6,35 
Furanosides 

reductive ring cleavage, 8,218 
L-ido-Furanosides 

synthesis 
via vinylmagnesium bromide addition to 

a-nitroalkenes, 4,85 
Furanoterpenes 

synthesis 
via retro Diels-Alder reactions, 5, 579 

Furans 
acylation 

anodic oxidation, 7,802 
coupling reactions 

[4 + 31 cycloaddition reactions, 5,605-607 
Diels-Alder reactions, 5,342,380-383 

comparison of promoters, 5,345 
intermolecular dimerization, 3,509 
y-lactone synthesis, 6,365 
lithiation, 1,472 
Mannich reaction 

oxidation 

photocycloaddition reactions 

Friedelxrafts reaction, 2,744 

with sp3 organometallics, 3,459 

with formaldehyde and secondary amines, 2,964 

pyridinium chlorochromate, 7,267 

benzene, 5,637 
carbonyl compounds, 5,168-178 

reactions with ketocarbenoids, 4, 1058-1061 
reduction, 8,603-630 
retrograde Diels-Alder reactions, 5,552 
synthesis 
via activated alkynes, 4,52 
via alkynes, palladium(II) catalysis, 4,557,567 
via o-alkyliron complexes, 4,576 
via allenyl organoaluminum, 2,88 
via [2 + 2 + 21 cycloaddition, 5, 1092, 1136 
via cyclopropane ring opening, 4, 1046 
via Diels-Alder reactions, 5,491 
via ketocarbenoid addition to alkynes, 4, 105 1 
via Knoevenagel reaction, 2,380 

Vilsmeier-Haack reaction, 2,780 

reduction, 8,230 

aldol reaction, 2, 134 

Furanyl sulfides, tetrahydro- 

Furfural 



%Furf!uryl alcohol Cumulative Subject Index 

2-F-1 alcohol 
Claisen-Cope rearrangement, 5,879 

Furfuryl alcohols, tetrahydro- 
synthesis, 7,632 

Furfiuylidene carbiiols 
electrwyclization, 5,77 1 

23-FUril 
rearrangement, 3,826 

Furofuranlignans 
synthesis 

2-Furoic acid, 5-alkyl- 
reduction 

2-Furoic acid, 5-phenyl- 
reduction 

Furoic acids 

Furopyran 

Furo[3,k]pyridine 

Knoevenagel reaction, 2,372 

dissolving metals, 8,607 

dissolving metals, 8,607 

Birch reduction, 8,607 

hydrogenation, 8,625 

synthesis 

ring opening, 8,664 
synthesis 

epoxides 

chiral catalysts 

solvolysis 

flash vacuum pyrolysis 

via l$-dipolar cycloadditions, 4, 1079 
Furst-Plattner rule 

opening, 3,734 
Furylamine, tetrahydro- 

nucleophilic addition reactions. 1,72 

divinyl ketones from, 5,771 

[4 + 41 cycloaddition, 5,639 

2-F~ryl~arbii01~ 

3-Furylmethyl benzoate, 2-methyl- 

Fuscinic acid 
dimethyl ether 

oxidation, 3,831 
Fused rings 

Fusicocca-2,8,10-triene 
radical cyclizations. 4,791 

svnthesis 
via allyl chromium reagents, 1,187 

via retro Diels-Alder reactions, 5,584 Fusicoccins 
Furopyridines synthesis, 3,575; 7,710 

Furoxans synthesis, 3.6% 
synthesis, 3,543 Futoene 
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Gabaculine 
synthesis 

via cyclohexadienyl complexes, 4,682 
Gabriel synthesis 

amines, 6.79 
modified, 6,8 1 

aziridmes, 7,472 

benzylidene acetal 
reduction, 8,227 

B-D-Galactopyranose, 1.6-anhydro- 

Galactopyranose, cyclohexylidene- 
Patemo-Buchi photocycloaddition reaction 

with furan, 5,187 
a-D-Galactop yranosides 

P-BGalactopyranosides 

a-D-Galactopyranosides, 2-acetamino-2-deoxy- 

Galactopyranosides, benzylidene- 

Galactopyranosides, methyl 3,4-0-benzylidene- 

P-D-Galactopyranosylamine, 2,3,4,6-tetra-O-pivaloyl- 

synthesis, 6,42 

synthesis, 6,41 

synthesis, 6,42 

reduction, 8,230 

reduction, 8,227 

Ugi reaction 
highly stereoselective reaction, 2, 1099 

P-Galactosamine, 2-deoxy-2-phthalimido- 
reactivity, 6,42 

Galactose 
reduction, 8,224 

&Galactose, 2,3,4-tri-O-benzyl- 
glycoside synthesis, 6,57 

D-Galactose oxidase 
oxidation 

diols, 7,312 
Galbulin 

synthesis, 3,696 
Gallium, trimethyl- 

lithium alkynides 

reactions with epoxides 
reaction with oxiranes, 3,279 

Lewis acid, catalytic, 1,343 
Gallium trichloride 
polystyrenedivinylbenenzene copolymer beads, catalysl 

Friedelxrafts reaction, 3,298 
Gascardic acid 

synthesis 
Dieckmann reaction, 2,815, 824 
via Johnson methylenation, 1,738 

Gattermann reactions, 2,749 
bromination, 6,211 
chlorination, 6,208 
thiocarbonyl compounds, 3,582 

Geiparvarin 
synthesis 

from 3(2H)-furanone, 2,189 
Geissoschizine 

synthesis, 1,593; 6,739,743 
Mannich reaction, 2, 1031 

synthesis, 2,1069, 1072; 7,318 
N-acyliiinium ions, 2,1065 

Gelsemine 

Geneserine 
synthesis 

via benzocyclobutene ring opening, 5,681 

via Johnson rearrangement, 5,839 

Geodiamolide A 
synthesis 

Geodoxin 
synthesis 

 us^ of lead dioxide, 3,690 
Geotrichum candidum 

reduction 

Geph yrotoxin 
unsaturated carbonyl compounds, 8,560 

synthesis, 8, 652 
Eschenmoser coupling reaction, 2,876,877 
via reductive cleavage of tetrahydrooxazines, 8, 

3 95 
Gephyrotoxin, perhydro- 

synthesis 
Eschenmoser coupling reaction, 2,877 
Mannich cyclization, 2, 1041 

Gephyrotoxin-223AB 
synthesis, 1,559 

via Diels-Alder reaction, 5,421 
via organoaluminum-promoted Beckmann 

rearrangement, 1, 104 
Geranial 

asymmetric reduction 
aluminum hydrides, 8,545 

biochemical reduction, 8,559 
hydrogenation 

homogeneous catalysis, 8,462 

asymmetric epoxidation, 7,395,409 
asymmetric hydrogenation 

synthesis of citronellol, 8,462 
aziridination, 7,48 1 
biochemical reduction, 8,559,560 
chlorination 

cyclization, 3,345,347,352 
epoxidation, 7,368 
microbial hydroxylation, 7,62 
oxidation, 7,306 
synthesis 

Geraniol 

displacement of hydroxy group, 6,205 

via carboalumination, 4,893 
Geraniol, geranyl- 

cyclization, 3,362 
Geraniol, tetrahydro- 

oxidation 
solid support, 7,841 

Geranyl 

Geranyl acetate 
synthesis, 3,428 

allylic oxidation, 7,89 
allylic oxidative rearrangement, 7, 109 
reduction, 8,960 

cyclization, 3,346 

aziridination, 7,481 

Geranylacetone 

Geranyl chloride 

Germacranes 

59 1 
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allylic oxidation, 7,88 
synthesis, 7,625 

via Cope rearrangement, 1,882; 5,796 
Germacranolides 

synthesis 

transannular cyclization, 3,396 
Germacrene, dihydro- 

synthesis, 1,561 
Germacrenes 

transannular reactions, 3,389 
synthesis 

synthesis 

Germacrones 

via Cope rearrangement, 5,809 

Germacrone lactones 

via cyclization, 1, 553 

Cope rearrangement, 5,809 
intramolecular cyclization 

synthesis 
epoxide ring opening, 3,769 

from protected cyanohydrins, 3,198 
via cyclization, 1,553 

Germane, allyltrimethyl- 
ene reactions, 5 ,2  

Germane, chlorotrimethyl- 
reaction with ketone enolates 

preparation of enol germy1 ethers, 2,610 
Germanium hydride, tributyl- 

radical reactions, 4,738 
hydrogen donor 

Germanium hydrides 
quinone reduction, 8, 19 

Germylcupration 
alkynes, 4,901 

Gibbane 
synthesis, 2, 167 

Gibberellic acid 
synthesis, 2,156; 3,572,602 

use of alcohol protection, 6,648 
via Baeyer-Villiger reaction, 7,677 

Gibberellin, 1 l-hydroxy- 
synthesis 

via intramolecular photocycloaddition, 
5,180 

Gibberellin AI 
reduction 

Gibberellin A3 
borohydrides, 8,537 

allylic oxidation, 7,90 
ketone 

reduction, 8,537 
Gibberellin A7 

allylic oxidation, 7,90 
Gibberellin AI, 2-deuteno- 

methyl ester 
synthesis, 8,537 

Gibberellin As, hydroxy- 
synthesis, 8,537 

Gibberellin AZO, hydroxy- 
synthesis, 8,537 

Gibberellins 
epoxides 

methylenation 

rearrangement, 3,715 

oxidative rearrangement, 7,826 

modified Tebbe reagent, 5,1124 

reduction 

synthesis, 7,301 
borohydrides, 8,537 

carbonyl methylenation step, 1,749 
rearrangement of epoxides, 3,766 
via Birch reduction, 8,500,503 
via cyclofunctionalization of cycloalkene, 

Wagner-Meerwein rearrangement, 3,715 
4,373 

Giese method 
radical addition reactions 

alkenes, 4,735-742 

alkane oxidation, 7,13 

l,Zadditions, 1, 107 
reactions with ketones 

Gif system 

Gilman cuprates 

comparison with aldehydes, 1,116 

N-enoylsultams, 4,204 

Gilman reagents 
conjugate additions 

reaction with epoxides, 3,223 
tandem vicinal difunctionalization, 4,253 

enantioselective synthesis 
Gingerol 

use of SAMPITtAMP, 2,514 
use of a-sulfinylhydrazones, 2,515 

via a-sulfinyl hydrazones, 1,524 
synthesis 

(N61-Gingerol 
synthesis 

Ginkgolide 
regioselective deprotonation, 2, 183 

synthesis, 7, 182 

synthesis, 3,546; 8, 171 

via [3 + 21 cycloaddition reactions, 5.31 1 

via Baeyer-Villiger reaction, 7,680 
via tandem vicinal difunctionalization, 4,256 
organocopper compounds, 3,220 

Ginkgolide B-kadsurenone hybrid 
synthesis 

via photocycloaddition, 5, 176 
Glacosporone 

Glaucine 

Ginkgolide B 

synthesis, 6, 136 

synthesis 

Gloeosporone 
synthesis, 1,568; 3,281 

use of vanadium oxytrifluoride, 3,670 

use of hydrazones, 2,505 
via lactone acylation, 1,420 

D-Glucal, 3,4,6-tri-O-ben~yl- 
reaetion with phenylsulfenyl chloride, 6,60 

Patemo-Blichi reaction, 5,158 

Patemo-Btichi photocycloaddition reaction 

Glucals 

Glucofuranose 

with furan, 5,187 
1,2-a-D-Glucofuranose 

D-Glucofuranose, 1,2,5,6-di-O-isopropylidene- 
asymmetric hydrogen transfer, 8,552 

reduction 

titanium enolates 
tributylstannane, 8,820 

chiral reagent, 2,308 
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a-Glucofuranose, 5-0,6-0-disilyl-3-0-acryloyl- 1,2- 
O-isopropylidene- 

Diels-Alder reaction, 5,366 
D-Gluco-D-guloheptano-y -lactone 

reduction 
sodium borohydride, 8,269 

Gluconobacter roseus 
enzymes 

diol oxidation, 7 ,3  16 
D-Glucono- 1,5-lactones 

reduction, 8,292 
Glucopyranolactones 

alkynic ketone synthesis from, 1,419 
Glucopyranose 

thallium alkoxide 
phosphorylation, 6,603 

D-Glucopyranose, 2,3,4,6-tetra-O-benzyl- 
Wittig reaction, 7,635 

a-Glucopyranosides 
synthesis, 6, 39 

P-Glucopyranosides 
synthesis, 6, 38,41 

P-D-Glucopyranosides, 2-deoxy- 
synthesis, 6, 61 

P-Glucopyranosides, 1,3-dienyltetraacetyl- 
Diels-Alder reactions, 5,374-376 

a-D-Glucopyranosides, methyl-4,6-O-benzylidene- 
reduction, 8,224 

P-D-Glucopyranosylamine, tetra-o-methyl- 
synthesis 

Ugi reaction, 2, 1099 
Glucopyranosyl bromide, tetraacetyl- 

alkylation, 5,374 
stability, 6, 38 

stability, 6, 38 

synthesis, 6,46 

synthesis, 6,61 

synthesis, 6,61 

synthesis 

a-D-Glucopyranosyl bromide, 2,3,4,6-tetra-O-benzyl- 

a-D-Glucopyranosyl fluoride 

Glucopyranosyl halides, 2-bromo-2-deoxy- 

Glucopyranosyl halides, 2-deoxy-2-phenylthio- 

Glucopyranosyl radical 

via Patemo-Btichi reaction, 5 ,  159 
a-D-Glucopyranuronic acid 

P-Glucosamine, 2-deoxy-2-phthalimido- 

Glucose 

synthesis, 6,43 

reactivity, 6,42 

hydrogenation 

reduction 

separation from fructose 

catalytic, 8, 140 

nitro compounds, 8,366 

Knoevenagel reaction, 2,354 
D-Glucose 

diethyl dithioacetal 
oxidative cleavage, 7,710 

L-Glucose 
synthesis 

Diels-Alder reaction, 2,690 
Glucose, 3-deoxy- 

synthesis, 8, 819 
Glucose, 5-deoxy- 

monodeoxygenation, 8,820 

Glucose, 1,2,4,6-di-O-benzylidene 

D-Glucose, 2,3,4,6-tetra-O-benzyl- 
reduction, 8,226 

glycoside synthesis, 6,57 
reaction with trichloroacetonitrile, 6,50 
synthesis, 6,57 

D-Glucose, 2,3,4-tri-O-benzyl- 
glycoside synthesis, 6,57 

Glucuronic acid, 4-deoxy- 
synthesis 

Glutamic acid 
asymmetric synthesis, 8, 146 
enantiomers 

synthesis, 8, 149 

Diels-Alder reaction, 2,692 

synthesis via conjugate addition, 4, 222 

via reductive amination, 8, 144 
Glutamic acid, 3-hydroxy- 

Glutamic acid, 4-methylene- 

Glutarates 

synthesis, 1, 119 

synthesis, 6, 96 

disilyl ketene acetals, 2, 606 
2,3-disubstituted 

erythro 

Glutaric acid 

synthesis via ester enolate addition, 4, 107 

synthesis via Michael addition, 4,21 

diethyl ester 
acyloin coupling reaction, 3,623 

Glutaric acid, a-keto- 
diethyl ester, oxime acetate 

hydrogenation, 8, 149 
Glutaric acid, 3-methyl- 

racemization, 2,742 
Glutaric acid, perfluoro- 

Kolbe electrolysis, 3,640 
Glutaric esters 

synthesis 

Glutathione 
catalyst 

methylglyoxal reduction, 8,87 
reduction of 1,2-dioxetanes, 8,398 

synthesis, 6, 108 

pyranoid 

synthesis 

Glycamines 
synthesis 

Glyceraldehyde 

dicarboxylation, 4,947 

Glycal, 2-nitro- 

Glycals 

Ireland-Claisen rearrangement, 5,  859 

via isocyanate cycloaddition, 5, 108 

via electroreduction of oximes, 8, 137 

reaction with hemoglobin 

rearrangement, 3,83 1 
L-Glyceraldehyde 

synthesis, 1, 568 
Glyceraldehyde, cyclohexylidene- 

nucleophilic addition reactions 
stereoselectivity, 1,55 

Glyceraldehyde, 2,3-O,O-dibenzyl- 
nucleophilic addition reactions 

in presence of NaBHsCN, 6,790 

stereoselectivity, 1,55 



Glyceraldehyde Cumulative Subject Index 594 

Glyceraldehyde, 2,3-O-isopropylidene- 
Knoevenagel reaction, 2,385 
nucleophilic addition reactions, 1,53 
oxime 

reactions with crotyl bromide/chromium(II) chloride, 

reactions with organocuprates, 1, 110 
reactions with organometallic compounds, 1, 153 

synthesis, 7,7 13 
Glyceraldehyde acetonide NJV-dimethy lhydrazone 

reactions with organocopper complexes, 1,121 
Glyceraldehyde acetonides 

imines 
condensation to p-lactams, 5,96 

reactions with allylboronates, 2,26 
reactions with allyl organometallics, 2,41 

Glyceric acid 
reaction with pivaldehyde, 3,40 

D-Glycerose, 2,2’-O-methylenebis- 
intramolecular aldolization, 2, 167 

Glycidic acids 
decarboxylation, 2,426 

Glycidic esters 
preparation, 2,409 
reaction with organocuprates, 3,225 

rearrangement 

reaction with allyl boronates, 2,995 

1,185 

Lewis acids, 1,339 

Glycidic esters, 3-phenyl- 

migratory preferences, 3,747 
Glycidic esters, 3-substituted 

Glycidic thiol esters 
reaction with organometallic compounds, 6, 11 

preparation 
Darzens glycidic ester condensation, 2,418 

Glycidol 

Glycidonitriles 

Glycidyl tosylate 

synthesis, 7, 397 

preparation, 2,419 

reaction with lithium cyanodiphenylcuprates, 
3,224 

Glycinamide, N-phthaloyl- 

Glycinate esters 
iminium salts from, 5, 112 

reactions with enolizable imines 
Mannich reaction, 2,922 

tandem rearrangements, 5,877 

bislactim ethers from, 3,53 
t-butyl ester, camphor imine 

alkylation, 3,46 
cation equivalents 

addition reactions, 2, 1074 
halogenation, 2, 1052 

Glycinates, aroyl phenyl 

Glycine 

Glycine, N-acyl- 

Glycine, a-alkenyl- 
Erlenmeyer azlactone synthesis, 2,402 

methyl ester 

Glycine, 2-aryl- 
preparation, 2,499 

esters 
synthesis, Friedel-Crafts reaction, 3,303 

Glycine, NJV-bissilyl- 
zinc enolates 

reaction with N-silylimines, 2,936 
Glycine, cyclopentenyl- 

synthesis 
N-acyliminium ions, 2, 1076 

Glycine, cyclopentyl- 
synthesis 

N-acyliminium ions, 2, 1076 
Glycine, NJV-dimethyl- 

t-butyl ester 

methyl ester 
lithium enolates, 2,221 

lithium enolates, 2,221 
Glycine, a,a-di-n-propyl- 

Ugi reaction, 2, 1096 
synthesis 

Glycine, a-halo-N-(t-butoxycarbony1)- 

Glycine, neopentyl- 
electrophilic glycinates, 1,373 

synthesis 
via Hofmann reaction, 6,801 

Glycine, phenyl- 
asymmetric synthesis, 8, 146 
ethyl ester 

synthesis, 8, 148 

Friedel-Crafts reaction, 2,759 

synthesis, 7,722 

synthesis, 2, 159 

hydrogenation, 8,146 

Glycine, N4quinolylmethyl- 

Glycine, vinyl- 

Glycinoeclepin A 

via Baeyer-Villiger reaction, 7,680 
via cyclofunctionalization of cycloalkene, 4,373 
via tandem vicinal difunctionalization, 4,245 

Glycolic acid 
synthesis, 3,822 
via intramolecular disproportionation of glyoxal, 8, 

87 
Glycolipids 

synthesis 

synthesis, 6,33 

acetals 

catalytic hydrogenation, 8,8 14 
cleavage reactions, 7,703-714 
oxidation, 7,803 

oxidative cleavage 

synthesis, 7 , 4 3 7 4 7  
Glycopeptides 

synthesis 

Diels-Alder reaction, 2,692 

Glycols 

stereoselectivity, 2,578 

solid support, 7,843 

solid support, 7,841 

carboxy-protecting groups, 6,666 
protecting groups, 6,633 

tumor associated antigen structure, 6,639 

0-Glycopeptides 
synthesis 

G1 y cophospholipids 
synthesis, 6,33,51 

Glycoproteins 
synthesis, 6,33 

a-D-Glycopyranosides 
synthesis, 6,42 

Glycosides 



595 Cumulative Subject Index Gomberg process 
synthesis, 6, 33 

dP-selectivity, 6,38 . 
via alkenylchromium reagents, 1, 198 
via trichloroacetimidates, 6,51 

a-Glycosides 
stereoselective construction 

benzyl-type protecting groups, 6,652 

copper catalysts, 3,216 
Prins reaction, 2,555 
via Ireland silyl ester enolate rearrangement, 5,841 

C-Glycosides 
synthesis, 6,46 

N-Glycosides 

1,2-trans-Glycosides 
Amadori rearrangement, 6,789 

stereoselective construction 
neighboring-group assistance, 6,657 

Glycosides, amino- 

Glycosides, C-aryl 
deamination, 8,83 1 

synthesis 
Friedel-Crafts reaction, 3,303 

Glycosides, 2-deoxy- 
synthesis 
via alkoxyselenation, 4, 339 
via heteroatom cyclization, 4,391 

Glycosides, C-methyl- 
synthesis 
via alkenylchromium reagents, 1, 198 

G1 y cosphingolipids 
synthesis, 6, 33,53 

C-Glycosyl compounds 
synthesis 
via Patemc-Buchi reaction, 5, 158 

Glycosyl fluorides 
Friedel-Crafts reaction, 3, 303 
glycoside synthesis, 6,46 

Glycosyl halides 
reactivity, 6, 38 
stability, 6, 38 
synthesis, 6, 37 

a-Glycosyl halides 
reaction with dialkyl homocuprates, 3,216 

P-Glycosyl halides 
synthesis, 6,42 

Glycosyl hydrolases 
glycoside synthesis, 6,49 

P-Glycosyl imidates 
synthesis, 6,54 

Glycosyl phosphates 
glycoside synthesis, 6,49 
synthesis, 6, 51 

glycoside synthesis, 6,49 

glycoside synthesis, 6,49 

glycoside synthesis, 6,49 

menthyl ester 

Glycyrrhetinic acid 

Glyoxal 

Glycosyl pyrophosphates 

Glycosyl sulfonates 

Glycosyl transferases 

Glycoxylic acid, p-bromophenyl- 

crystal structure, 5,186 

allylic oxidation, 7,87 

benzilic acid rearrangement, 3,831 
rearrangement, 3,822 

reduction 
intramolecular disproportionation, 8,87 

Glyoxal, methyl- 
reduction 

synthesis of lactic acid, 8,87 

benzilic acid rearrangement, 3,829 
reaction with enol silyl ether, 2, 616 

synthesis 

Glyoxaldehyde 

Glyoxalic acid 

Glyoxal, phenyl- 

Glyoxalase inhibitor I 

via Diels-Alder reaction, 5,370 

Diels-Alder reaction, 2,662 

hydrogenation, 8,236 
2,4,6-triisopropylbenzenesulfonylhy&azone 

diazoacetate synthesis, 6, 124 
Glyoxylates 

N-acylimines 

aldimines 
Diels-Alder reactions, 5,405 

reaction with allyl organometallic compounds, 2, 
987 

ene reaction 

homoallylic 

menthyl 

endolexo selectivity, 2,535 

intramolecular ene reaction, 2,542 

N-substituted imines, organometallic addition 
reactions, 1,363 

trans-2-phenylcyclohexyl 
ene reaction, 2,536 

8-phenylmenthyl 
ene reaction, 2,536 

synthesis 
via Kornblum oxidation, 7,654 

Glyoxylic acid 
methyl ester 

methyl phenyl ester 
Diels-Alder reactions, 5 4 3  1 

photocycloaddition reactions, 5 ,  160 
Glyoxylic acid, a-naphthyl- 

menthyl ester 
asymmetric hydrogenation, 8, 144 

asymmetric electroreduction, 8, 134 
esters 

ethyl ester 

2-( 1 -methyl-l-phenylethyl)-5-methylcyclohexylester 

Glyoxylic acid, phenyl- 

photocycloaddition reactions, 5, 185 

reduction, hydride transfer, 8,85,93 

crystal structure, 5,185 
Glyoxylic thioamide, N&-dimethyl- 

Gnididone 
synthesis, 6,489 

synthesis 
Dieckmann reaction, 2,824 
via retro Diels-Alder reactions, 5, 579 

Gold complexes 
enantioselective aldol reaction 

catalysis, 2,317 
ferroceny lphosphine 

aldol reaction, 2,318 
Gomberg-Bachmann-Hey process, 3,505 
Gomberg-Bachmann process, 3,505 
Gomberg process, 3,505 



B-Gorgonene Cumulative Subject Index 5% 

P-Gorgonene 
synthesis 
via Peterson alkenation, 1,73 1 

Gorgosterol, demethyl- 
synthesis 

use of homoenolates, 2,452 
Grahamimycin A 

Granaticin 
synthesis, 3,575 

synthesis 
via annulation, 1,554 
via organoaluminum reagents, 1,101 

Grandisol 
synthesis, 3,48, 103,785; 7,239 

alkenylsilane acylation, 2,713 
Graphite bisulfate 

esterification 

Grayanotoxins 
synthesis 

catalyst, 6,325 

via photocycloaddition, 5,670 
Griffin fragmentation 

Grifolin 
photocycloreversion, 5, 199 

synthesis 
via cyclobutenone ring opening, 5,689 
via electrocyclization, 5,732 

Grignard reactions 
abnormal, 1,244 

Grignard reagents 
acylation, 1,399 
alkenyl 

alkynic 

alkynide 

allylic 

configuration in coupling reactions, 3,464 

coupling reaction with 1-haloalkynes, 3,553 

alkylation, 3,272 

carbomagnesiation, mechanism, 4,874 
coupling reactions with heteroaromatic halides, 3, 

coupling reaction with bromobenzene, 3,451 
intramolecular carbornagnesiation, 4,876 

461 

amination, 6,118 
anodic dimerization, 7,805 
aromatic nucleophilic substitution, 4,427 
aryl 

alkylation, 3,242 
dimerization, 3,499 

nucleophilic addition reactions, 1,69 
asymmetric 

Beckmann rearrangement, 6,770 
2-butadienyl 

carbomagnesiation, 4,874 
cerium chloride system, 1,244 
coupling, 3,415 
cross-coupling reactions 

with organic halides, 3,436 
crystal structure, 1,13 
cyclopropyl , 

desulfurization, 8,840 
hydride transfer 

coupling reactions with alkyl halides, 3,465 

coupling reactions with bromobenzene, 3,452 

carbonyl reduction, 8,W 
nitrile reduction, 8,300 

imine anion synthesis, 6,719 
ketone synthesis, 6,446 
nitrile synthesis, 6,241 
nucleophilic addition reactions 

a-alkoxy acyclic ketones, 1,50 
carbonyl compounds, 1,49 
chiral ketones, 1,58 

4,596 
regioselectivity, 4,635-637 
stereochemistry, 4,620 

nucleophilic addition to n-allylpalladium complexes, 

phosphonium ylide synthesis, 6, 194 
Primary alkyl 

ProPargYl 

coupling reactions with alkenyl halides, 3,436 
coupling reactions with aromatic halides, 3,450 

physical properties, 2,81 
structure, 2,81 

reactions with alkenyl halides 
organonickel catlysis, 3,228 

reactions with a-alkoxy acyclic ketones 
cyclic chelate model, 1.51 

reactions with epoxides 
alcohol synthesis, 6 , 4  
ring opening, 3,754 

secondary alkyl 
coupling reactions with alkenyl halides, 3,440 
coupling reactions with aromatic halides, 3,452 

alkylation, 3, 159 
a-sulfony 1 

tandem vicinal difunctionalization, 4,257 
tertiary alkyl 

vinyl 

coupling reactions with alkenyl halides, 3,441 
coupling reactions with aromatic halides, 3,452 

alkylation, 3,242 
coupling reactions, 3,484 

Grignard reagents, alkyl 
reaction with cyclohexanone 

stereoselectivity, 1,79 
Grignard reagents, allyldimethylsilylmethyl- 

hydroxymethylation, 7,647 
Griseofulvin 

synthesis 
via Michael addition, 4,27,44 

Griseofulvin, dehydro- 
reduction 

synthesis 
synthesis of griseofulvin, 8,452 

oxidation of griseophenone A, 3,689 

use of manganese dioxide, 3,690 

Griseofulvoxin, dehydro- 
synthesis 

Grob fragmentation, 2.1047 
definition, 6, 1042 
intramolecular [2 + 21 photocycloaddition, 6, 1062 

Group transfer reactions 
radicals, 4,726 

Grundmann method 
reduction 

aroyl chlorides, 8,291 
Guaiacol 

hydiogenolysis, 8,912 

Reimer-Tiemann reaction, 2,773 
Guaiac&, 4-alkyl- 

Guaiane 



597 Cumulative Subject Index Gyrinidal 

rearrangement, 3,388 
synthesis, 3,396 

via photocycloaddition, 5,669 
via vinylcyclopropane thermolysis, 4, 1048 

Guaianolides 
synthesis 

via Pauson-Khand reaction, 5, 1052 
Guaianolide sesquiterpenes 

synthesis 

Guaipyridine 
synthesis 

via cycloaddition reactions, 5,275 

via Diels-Alder reaction, 5,492 
Guanidates, acylphosphoro- 

phosphoIylation, 6,614 
Guanidines 

N-substituted 

Guanidinium salts 

Guanine 

Gyrinidal 

reduction, 8,639 

tris(dialky1amino)alkane synthesis, 6,582 

amine protection, 6,642 

synthesis, 7, 109 



Haagenolide 
synthesis 

via cyclization, 1,553 
Wittig rearrangement, 3, 1010 

Hafnabicycles 

Hafnac y cles 
synthesis, 5, 1170 

three-membered 
synthesis, 5, 1175 

bicyclization catalyst 
enynes, 5,1169 

hydrometallation, 8,676 

aromatic 

Hafnium 

Halides 

coupling reactions with primary alkyl Grignard 

coupling reactions with secondary and tertiary 

coupling reaction with sp3 organometallics, 3,450 
double carbonylation, palladium-catalyzed, 3, 1039 

reagents, 3,450 

alkyl Grignard reagents, 3,452 

aromatic nucleophilic substitution, 4,445 
carbanions 

carbonylation, 3, 1021 
dehalogenation 

heteroaromatic 

oxidation, 7,653 

crystal structure, 1,38 

metal hydrides, 8,684 

coupling reactions with sp3 organometallics, 3,459 

Primary 
homologation, phenylthiomethyllithium, 6, 139 

reactions with organocerium compounds, 1,233 
synthesis, 6,203-221 
vinyl substitutions 

palladium complexes, 4,842 
Halide salts 

reductive cleavage 
cy-halo ketones, 8,988 

Haloalky lation 
alkyl and allyl halides, 3, 118 
arenes 

Haloamides 
reactions with alkenes, 4,355 

Haloamination 
alkenes, 4,355 

Halocarbonyl group 
acid halide synthesis, 6, 308 

Halodealumination, 8,754 
2-Haloethy loxycarbony l groups 

amine-protecting group 

Friedel-Crafts reaction, 3,320 

cleavage, 6,639 
Halofunctionalization 

Halogenation 
alkenes, 7,533 

alkanes, 7, 15 
amines, 7,741 
anodic oxidation, 7,810 
boryl-substituted carbanions, 1, 501 
electrochemical 

aromatic compounds, 7,800 

~~~~~ 

enzyme-catalyzed, 7,539 
ionic 

nucleophilic substitution, 6, 203 
phosphonium ylides, 6, 177 
secondary amines, 7,747 
sulfides, 7,206 

regioselectivity, 7,210 
a$-unsaturated carbonyl compound synthesis, 7, 120 

sulfides, 7,193 

Halogenation-dehydrohalogenation, 7,120 
Halogenative cleavage 

zirconium compounds, 8,691 
Halogen atom transfer addition reactions 

radical reactions, 4,753-755 
Halogen atom transfer reactions 

radical cyclizations, 4,802-804 
Halogen azides 

reactions with alkenes, 4,349 
Halogen exchange 

amide halides, 6,500 
hydrogen fluoride, 4,270 

reactions with alkenes, 4,351 

reactions with alkenes, 4,350 

alkenes, 7,535 

activator 

nucleofuge 

oxidation 

Halogen isocyanates 

Halogen nitrates 

Halogenoetherification 

Halogens 

DMSO oxidation of alcohols, 7,298 

in aromatic Swl reactions, 4,457 

sulfides, 7,763 
sulfoxides, 7,767 
thiols, 7,760 

reactions with alkenes, 4,344-348 
reactions with a-chloroenamines, 6,497 

reactions with alkenes, 4,351 

alkene hydroxylation, 7,444 

rearrangements, 3,787 
semipinacol rearrangements, 3,777 
synthesis 

epoxide ring opening, 3,754 

Halogen thiocyanates 

Halohydrin esters 

Halohydrins 

Halolactonization 
y,&enoic acids, 6,361 
&lactone synthesis, 6,366 
synthesis 

p-lactones, 4,368 
Halometallic reagents 

Halomethylation 
oxidative halogenation, 7,527 

carbonyl compounds 

Halomethyl compounds 

Halonium ions 

samarium diiodide, 1,260 

oxidation, 7,666 

amino alcohol synthesis, 7,492 
cyclic 

598 



599 Cumulative Subject Index Heptane 

aziridine synthesis, 7,473 
Halonium ions, dialkyl- 

preparation of 

3,299 
Friedel-Crafts reaction, intermediate, 

Haloperoxidases 
cytosine halogenation, 7,539 

Halopropen ylation 
alkyl and allyl halides, 3, 118 

Hantzsch esters 
hydride donors, 8,92 

Harman, tetrahydro- 
synthesis, 3, 8 1 

Hass-Bender reaction 
benzylic halides, 7,659 

Hastanicine 
synthesis 

via cyclopropane ring opening, 4, 1045 
Hasubanan alkaloids 

synthesis 
via Diels-Alder reactions, 5,323 

Heathcock’s reagent 
stereoselective reaction 

enol silanes and aldehydes, 2,642 
Heck reaction, 4,903 
Hederagenin, methyl- 

Hedycaryol 
deoxygenation, 8, 821 

Cope rearrangement, 5,809 
transannular cyclization, 3,390 

synthesis, 2, 160 

synthesis, 7, 164 

photolysis, 5,729 

synthesis 

(f)-Helenalin 

Helenanolides 

Helianthrone 

Helical molecules 

lithium allenes, 2,88 
Heliotridane, trihydroxy- 

synthesis, 5, 940 
Heliotridine 

synthesis 
via Diels-Alder reaction, 5,421 

Hell-Vollard-Zelinski reaction 
conditions 

halogenation of acids, 7, 122 
Helminthogermacrene 

synthesis, 7,94 
Helminthosphoral 

synthesis 
keto aldehydes, 2, 158 

reaction with enol ethers 
Hemiacetals, amino- 

use in alkaloid synthesis, 2,613 
Hemoglobin 

reaction with glyceraldehyde 
in presence of NaBH3CN, 6,790 

1 1-Heneicosene 
synthesis, 3,644 

6-Henicosen-l l -one 
synthesis, 1,563 

Henry reaction 
basicity, 2,325 
carbonyl component 

concentration, 2,325 

dialdehydes, 2,326 
diastereoselectivity 

heterogeneous phase method, 2,330 
intramolecular 

ketones, 2,329 
nitroalkanes 

oxaallylic anions, 2,321-340 
procedures, 2,325 
reaction conditions, 2,323 
regioselectivity 

reviews, 2,321 
silyl nitronates, 2, 335 
solvent-free method 

stereoselective 

a$-unsaturated carbonyl compounds 

tetrabutylammonium fluoride catalyst, 2,335 

6-nitro-l,3-dicarbonyl compounds, 2,334 

functionalized, 2,331 

erythro-sphingosine, 2,33 1 

heterogeneous, 2,330 

bicyclic trimethylsilyl nitronates, 2,336 

regioselectivity, 2,330 
stereoselectivity, 2,330 

Hentriacontane-14,16-dione 

1,6-Heptadiene 

utility, 2, 322 

synthesis, 8,645 

chlorination, 7,532 
hydrocarboxylation, 4,941 

2,5-Heptadiene 
synthesis 

via retro Diels-Alder reaction, 5,567 
1,5-Heptadiene, 2,6-dimethyl- 

hydroformylation, 4,922 
Heptadiene, diphenyl- 

intramolecular [2 + 21 cycloadditions, 5,67 
2,BHeptadienoic acid 

synthesis 
via nickel-ene reaction, 5 3 6  

4,6-Heptadienoic acid 
sodium salt 

Diels-Alder reactions, 5,344 
1 ,CHeptadienol, 4-methyl- 

synthesis 
via carboboration, 4,885 

3,5-Heptadien-2-one 
hydrogenation 

nickel catalyst, 8,535 
1,6-Heptadiyne 

thermal isomerization, 5,736 
Heptafulvene, 8,8-dimethyl- 

cycloaddition reactions 
dienes, 5,634 

Heptahendecafulvadiene 

Heptanal 
pericyclic reactions, 5,744 

reaction with allylic organometallic compounds, 1, 

reductive allylation, 3, 109 

synthesis 

156 

Heptanal, 2-ethyl- 

via hydroformylation, 4,918 
Heptanal, 3-methyl- 

synthesis 
hydroformylation of 2-methyl-l-hexene, 3, 1022 

Heptane, 3-methyl- 



Heptane Cumulative Subject Index 600 

oxidation 
transition metal catalysis, 7, 12 

Heptane, 1 -methylseleno- 

Heptane, tricyclic 

Heptanedioic acid, 3-ethoxycarbonyl- 

Dieckmann reaction, 2,808 

synthesis, 1,663 

synthesis, 7,517 

diethyl ester 

Heptanedioic acid, 2-methyl- 
diethyl ester 

Dieckmann reaction, 2,8 1 1 
Heptanoic acid, 4-amino-3-hydroxy-6-methyl- 

synthesis, 1, 119 
n-Heptanol 

oxidation 
4-(dmethylamino)pyridinium chlorochromate, 

7,269 
Heptanol, 5,6-epoxy- 

ring opening 
stereospecificity, 3,75 1 

2-Heptanone 
lithium 2-enolates 

reaction with allylic organometallic compounds, 1, 
benzylation, 3,7 

156 
4-Heptanone 

aldol reaction, 2, 144 
4-Heptanone, 3,5-dibromo-2,6-dimethyl- 

[4 + 31 cycloaddition reactions, 5,603 
1,3,5-Heptatrienes 

thermal reactions, 5,707 
Heptatrienones, amino- 

electrocyclization, 5,710 
1 -Heptene 

hydroxylation 
osmium tetroxide, 7,442 

1-Heptene, 1 -acetoxy- 
photocycloaddition reactions, 5, 127 

Heptene, 2-chloro- 
hydrogenation, 8,898 

6-Heptenoic acid 
radical decarboxylation, 7,73 1 

6-Hepten-2-01 
synthesis 

6-Hepten-2-01,2,6-dimethyl- 
hydroformylation, 4,923 

2-Hepten-l-ol,2-methyl- 
asymmetric epoxidation, 7,409 

6-Hepten-Zone 
preparative electrolysis, 8, 134 

4-Heptenone, 2-hydroxy- 
synthesis 

via reduction of 6-hepten-2-one, 8, 134 

via [4 + 31 cycloaddition, 5,603 
Heptenyl radicals 

cyclizations, 4,785 
stereoselectivity, 4,789 

1-Hepten-6-ynes 
Pauson-Khand reaction, 5, 1053 

1 -HeptenB-ynes, 7-(trimethylsily1)- 
bicyclization 

reaction with cyclopentadienylzirconium complexes, 
mechanism, 5,1178 

5,1165 
Heptulosonic acid, 3-deoxy-D-arabino- 

7-phosphate 

7-phosphonate 
shikimate pathway, 2,462 

synthesis, enzymes, 2,466 
Heratomin 

5 -HE= 

12-HETE 

synthesis, 5, 1096 

synthesis, 3,289 

synthesis, 3,289 
copper-catalyzed, 3,216 

Heteroaromatic compounds 
coupling reactions, 3,509 

hydrogenation 

S R N ~  reaction, 4,462 

in synthesis, 4,503 
intermediates 

with aryl compounds, 3,512 

homogeneous catalysis, 8,453 

Heteroarynes 

nucleophilic substitution, 4,485 
Hetero-Cope rearrangement 

allylic systems, 6,834 
carbanion-accelerated, 5, 1004 

Heterocuprates, 3,211 
acylation, 1,431 
synthesis, 3,209 

Heterocyclic compounds 
benzilic acid rearrangement, 3,834 
four-membered 

synthesis, 5,85-118 
hydride transfer, 8,92 
organomercury compounds 

palladium complexes, 4, 839 
synthesis 

Dieckmann reaction, 2,829 
via carbonyl compound derivatives, 

via dihalocyclopropanes, 4, 1021-1023 

synthesis via retro Diels-Alder reactions, 5, 

6,733-760 

unsaturated 

577-584 
Vilsmeier-Haack reaction, 2,780 
vinyl substitutions 

palladium complexes, 4,835-837 
Hetero Diels-Alder reaction 

aldehydes, 2,662 
enantioselective 

chiral Lewis acids, 2,654 
heterocyclic synthesis, 6,756 
high pressure, 2,663 

Heterodienes 
cationic 

Diels-Alder reactions, 5 4 5  1-507 
Diels-Alder reactions, 5,492-507 

intramolecular, 5,531 
Heteroelectroc yclization 

applications, 5,740-743 
Heteronucleophiles 

addition reactions 
allenes, 4,55 

conjugate addition 
intermolecular, 4,30-37 

Heteropol y acids 
reoxidants 

Wacker process, 7,452 



601 Cumulative Subject Index Hexanedioic acid 

Heterotropanone 
synthesis 

via retro Diels-Alder reaction, 5,569 
Heterotropantrione 

synthesis, 3,697 
Heteroyohimboid indole alkaloids 

synthesis 
via Diels-Alder reactions, 5,467 

Heusler-Kalvoda reaction, 7,41 
Hexadecanedioic acid 

synthesis, 3,642 
dimethyl ester 

2,15-Hexadecanedione 
macrocyclization, 2, 166 

Hexadecan-5-olide, 6-acetoxy- 
synthesis 

synthesis, 7, 623 
Hexadecanoyl chloride, 16-phenyl- 

Friedel-Crafts reaction, 2,753 
Hexadecatrienal 

synthesis 

1 -Hexadecene 
epoxidation, 7,429 

1 1-Hexadecynoic acid 
synthesis, 3,646 

l&Hexadiene 
dicarboxylation, 4,948 
hydroalumination, 8,758 
hydrocarboxylation, 4,941 
photocycloaddition reactions, 5, 136 
reaction with chlorosulfonyl isocyanate, 5, 105 
synthesis 

via Claisen-Cope rearrangement, 5,  883 
2,4-Hexadiene 

via Payne rearrangement, Lewis acids, 1,343 

via vinyl iodides, 1,808 

cycloaddition products, 5 6 9  
Diels-Alder reactions 

imines, 5,408 
hydrobromination, 4,283 
isomerization, 5,74 
selective reduction, 8,568 
zirconocene complex 

reactions with carbonyl compounds, 1, 163 
l&Hexadiene, 23dimethyl- 

1,5-Hexadiene, 3,4-dimethyl- 
hydroboration, 8,707 

Claisen rearrangement 

Cope rearrangement, 5,820 
2,3-Hexadiene, 2,5-dimethyl- 

photocycloaddition reactions 
anthracene, 5,636 

2,4-Hexadiene, 2,5-dimethyl- 

transition state structures, 5,857 

cycloaddition reactions, 5 7 1  
[2 + 21 cycloaddition reactions 

tetracyanoethylene, 5,76 
epoxidation, 7,359 
photocycloaddition reactions 

9-cyanoanthracene, 5,636 
selective reduction, 8,567 

1,5-Hexadiene, 3,4diphenyl- 
Cope rearrangement, 5,799 

1 ,5-Hexadiene, 3-hydroxy- 
thermal rearrangements, 5, lo00 

1,5-Hexadiene, 2-methyl- 

hydroboration, 8,714 

Cope rearrangement 
l&Hexadiene, 2-methyl-3-phenyl- 

palladium catalysts, 5,799 
2,CHexadienoic acid 

ethyl ester 
cycloaddition reactions, tropones, 5,620 

3J-Hexadienoic acid 
sodium salt 

Diels-Alder reactions, 5,344 
35Hexadienoic acid, 6-methoxy- 

Diels-Alder reactions, 5, 344 
sodium salt 

1,5-Hexadien-3-01 
synthesis 

via 2,3-Wittig rearrangement, 5,888 
2,4-Hexadien-3-01 

asymmetric epoxidation 
kinetic resolution, 7,414 
substituent effect, 7,421 

Hexadiynene 

Hexa- 1,5-diyn-3-ene, 3-alkyl-4-( 1-alkyny1)- 

l&Hexadiynes 

synthesis, 3,528 

synthesis, 3,554 

cooligomerization with alkynes 
benzocyclobutene synthesis, 5,692 

Hexafluorophosphonium nitrite 
reactions with alkanes, 7, 10 

Hexafuranos-5-ulose 
photocycloaddition reactions, 5, 185 

Hexalins 
photochemical ring opening, 5,739 
ring opening, 5,708 

trans-A 1~3-Hexalins 
photoisomerization, 5,706 

Hexamethylenetetramine 
N-alkylation, 6,85 

Hexamethylphosphoramide 
in sulfide metallation, 3,86 

Hexanal, 2-ethyl- 
potassium enolates 

alkylation, 3,20 
Hexanal, 5-OXO- 

synthesis 
via Wacker oxidation, 7,458 

Hexanal, 2-propyl- 
synthesis 

via hydroformylation, 4,918 
Hexanamide, Nd-dimethyl- 

Hexane, l-chloro- 
reduction, 8,249 

reaction with 2-methyl-2-propylpentanoate 
effect of solvent on rate, 6 , 2  

Hexane, 3-chloro- 1,l -bis(methylseleno)- 
metallation, 1,638 

Hexane, 3-chloro-l,l-bis(phenylseleno)- 
metallation, 1,638 

Hexane, 2,5-dichloro-2,5-dimethyl- 
alkylation of 1,3-dimethylbenzene 

Friedelxrafts reaction, 3,318 
Hexane, 2,4-dihalo- 

benzene alkylation by 
Friedel-Crafts reaction, 3 , 3  18 

Hexanedioic acid 
dimethyl ester 
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acyloin coupling reaction, 3,625 
Hexanedioic acid, 3 ,4-diphenyl- 

diethyl ester 
acyloin coupling reaction, 3,615 

Hexanedioic acid, 3-methyl- 
diethyl ester 

Dieckmann reaction, 2,8 13 
Hexanedioic acid, 2,2,5,5-tetramethyl- 

acyloin coupling reaction, 3,625 
dimethyl ester 

1,2-Hexanediol 
oxidative cleavage, 7,708 

2J-Hexanediol 
cyclodehydration, 6,25 

Hexanediol, 23-dimethyl- 
nickel acetate 

1,2,6-Hexanetriol 

Hexanoic acid, 3.5-dioxo- 

cyclic ketone reduction, 8, 14 

stannylation, 6, 18 

methyl ester 
dienol silyl ether, 2,607 

allyl trapping reagent, 6,641 
ethyl ester 

Hexanoic acid, 2-ethyl- 

acyloin coupling reaction, 3,619 
Hexanoic acid, 5-hydroxy- 

deprotonation, 2,225 
Hexanoic acid, 5-oxo-3-phenyl- 

stereochemistry, 2,520 

t-butyl ester 

methyl ester 

Hexanoic acid, 2-phenyl- 
Schmidt reaction, 6,818 

Hexanoic acid, 6-phenyl- 
Friedel-Crafts reaction, 2,753 

Hexanoic acid, 2-phenyl-2-methyl- 
Schmidt reaction, 6,818 

Hexanoic anhydride 
reduction 

borane, 8,240 
1-Hexanol 

synthesis 
via hydrogenation, 8,236 

Hexanol, 4,5-epoxy- 
ring opening 

Hexanol, 2-ethyl- 
stereospecificity, 3,75 1 

solid support, 7,841 

via hydrocarbonylation, 4,914 
Hexano- y -lactones, tetraacyl- 

2-Hexanone, 6-bromo-3,3-dimethyl- 

3-Hexanone, 4-diazo-2,2,5,5-tetramethyl- 

3-Hexanone, 4-hydroxy-2,2,5,5-tetramethyl- 

acyloin coupling reaction, 3,619 

oxidation 

synthesis 

reduction 
disiamylborane, 8,269 

terminal lithium enolates 
cycloalkylation, 3, 18 

synthesis, 3,894 

synthesis 

4-Hexanone, 3-methyl- 
synthesis, 3,37 

Hexanoyl chloride 

reduction 

Hexaquinacene 
synthesis 

Hexatrienes 
annulated 

cyclic 

arylation 

electrocyclizations, 5,699,706-730 
monoannulated 

electrocyclization, 5,711-721 
vinylation 

palladium complexes, 4,856 

metal hydrides, 8,240 

via Nazarov cyclization, 5,768 

electrocyclization, 5,711-730 

electrocyclization, 5,7 11-730 
1,3J-Hexatrienes 

palladium catalysts, 4,850 

Hexatrienes, amino- 
bemannulation, 5,720 
cyclization, 5,718 

electrocyclization, 5,710 

reaction with organoaluminum reagents 

reaction with organometallic compounds 

1,3,5-Hexatrienes, 1 -dialkylamino- 

2-Hexenal 

site selectivity, 1,85 

chemoselectivity, 1, 148 
1-Hexene 

ene reactions 

hydrogenation 
Lewis acid catalysis, 5 ,4  

homogeneous catalysis, 8,445,447 
3-Hexene 

cis 

diamination, 7,484 

reaction with diethylamine, 6,85 

5-exo-trig closure 
via Grignard reagents, 4,120 

2-Hexene, 2,5-dimethyl-4,5-epoxy- 

via photoisomerization, 5,201 

epoxidation, 7,374 

3-Hexene, 2-acetoxy-5-chloro- 

1 -Hexene, 6-bromo-3-methyl- 1 -trimethylsilyl- 

synthesis 

1-Hexene, 2-methyl- 
hydroformation 

3-Hexene, 1 -nitro- 
synthesis, 6, 104 

2-Hexene, 6-phenyl- 
intramolecular cycloaddition, 5,649 
photocycloaddition reactions, 5,654,658 

3-Hexene-1 ,6-dioic acid 
Schmidt reaction, 6,8 18 

2-Hexenedioic acid, ~-amino-2-fluoro- 
hydrogenolysis, 8,896 

3-Hexene- 1,5-diyne, 1 ,ddideuterio- 
thermal isomerization, 5,736 

4-Hexenoic acid, 2-acetyl-2-methyl-6-bromo- 
ethyl ester 

phosphite-modified rhodium catalysts, 3,1022 

cyclization, 1,266 
5-Hexenoic acid, 3-(N-acylamino)- 

stereoselectivity, 4,382 
iodolactonization 

5-Hexenoic acid, 2-alkyl- 
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cyclization 
stereoselectivity, 4,383 

5-Hexenoic acid, 2-amino-4-methyl- 
synthesis 

via ene reaction of acrylate esters, 5 ,4  

reaction with nitrogen nucleophiles, 6,87 

selenolactonization 

2-Hexenoic acid, 4,5-epoxy- 

5-Hexenoic acid, 3-hydroxy- 

stereoselectivity, 4,382 
4-Hexenoic acid, 5-methyl- 

hydrobromination, 4,282 
5-Hexenoic acid, 3-methyl- 

iodolactonization 
stereoselectivity, 4,382 

1-Hexen-3-01 
hydrogen donor 

transfer hydrogenation, 8,552 
2-Hexen- 1-01 

epoxidation, 7,395 
1 -Hexenol, 3-chloro- 

aziridination, 7,48 1 
5-Hexen-2-01,3-methyl- 

synthesis 
carbomagnesiation, 4, 877 

2-Hexen ylamine 

Hexenyl radicals 
allylic hydroxylation, 7,99 

cyclizations, 4, 781-785 
accelerating substituents, 4, 783 
decelerating substituents, 4, 783 
stereoselectivity, 4, 787-789 
substituent effects, 4, 783 

cyclization, 4,781-783;7,731 

cyclization 

1 -HexenJ-ynes 

Hexofuranose 

5-Hexenyl radicals 

Hexenyl radicals, 3-methyl- 

stereoselectivity, 4,787 

Pauson-Khand reaction, 5, 1053 

photocycloaddition 
with furan, 5,170 

Hexopyranosides 
synthesis, 6, 5 1 

L-Hexoses 
synthesis, 7,402 

1 -Hexyne 
hydrogenation to hexane 

hydrogenation to 1-hexene 

hydrosilylation, 8, 770 
photolysis 

homogeneous catalysis, 8,456 

homogeneous catalysis, 8,457 

with benzaldehyde, 5, 163 
3-Hexyne 

benzy lation 
Friedel-Crafts reaction, 3,332 

cocycloaddition 
phenylacetylene, 5, 1146 

hydrogenation to cis-hex-3-ene 
homogeneous catalysis, 8,458 

reduction 
dissolving metals, 8,479 

1-Hexyne, l-bromo- 
boronate 

reaction with 2-thienyllithium, 3,498 
1 -Hexyne, 1 thloro- 

hydrogenolysis, 8,898 
3-Hexyne-1 ,ddioic acid 

Schmidt reaction, 6 ,8  18 
Hibiscone C 

synthesis 

Hikosamine 
synthesis 

Himachalene 
synthesis, 1, 558 

P-Himachaiene 
synthesis 

via photocycloaddition, 5,  145 

Diels-Alder reaction, 2,694 

via Cope rearrangement, 5,803,983 
Hinesol 

synthesis 
via cyclopropane ring opening, 4, 1043 

Hinokinin 
synthesis, 1, 566 

via retro Diels-Alder reactions, 5,578 
Hinokitiol 

synthesis 

Hippuric acid 

Hirsutane 

via [4 + 31 cycloaddition, 5,609 

Erlenmeyer azlactone synthesis, 2,402 

biosynthesis, 3,404 
synthesis, 3, 389 

synthesis, 3,402,590; 7,524 
Hirsutene 

via carbonyl-alkyne cyclization, 3,602 
via conjugate addition, 4,226 
via [3 + 21 cycloaddition reactions, 5,310 
via Nazarov cyclization, 5,763,779 
via nitrone cyclization, 4, 1120 
via photocycloaddition, 5,665,666 

Hirsutic acid 
synthesis, 3,783; 6,778 

via intramolecular addition, 4,46 
via Michael addition, 4,25 
via Pauson-Khand reaction, 5,  1060 

Histrionicotoxin 
synthesis 

N-acyliminium ion reactions, 2, 1049 
Eschenmoser coupling reaction, 2,876,878 

Histrionicotoxin, deamylperhydro- 
synthesis 

structure, 1,364 
synthesis, 6,764 

via diazoalkene cyclization, 4, 1158 
Histrionicotoxin, perhydro- 

Dieckmann reaction, 2,824 
spirocyclization, 2,1064 
via cyclohexadienyl complexes, 4,679 
via palladium catalysis, 4,598 

HLCE 
acylation 

enzymatic, 6,340 
Hobartine 

synthesis 
via nitrene cyclization, 4, 11 19 
via Ritter reaction, mercuration, 6,284 

13-HODE 
synthesis, 3,488 
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Hofmann elimination 

Hofmann-Uffler-Freytag reaction 
ylide preparation, 3,918 

cyclization 
nitrogententered radicals, 4,814 

intramolecular functionalization, 7,40 

amides 
amine synthesis, 6,796 

methoxide method, 6,801 
oxidative 

lead tetraacetate, 6,802 
stereoselectivity, 6,798 

Hog pancreatic lipase 
epoxide hydrolysis, 7,429 

Hole-cataly zed cycloadditions 
oxidation 

Hofmann rearrangement, 3,908; 6,800 

dienes, 7,861 
Homoadamantane 

rearrangements, 3,854 
Homoadamantane, 3-acetamido- 

hydrolysis, 6,266 
3-Homoadamantanol 

Ritter reaction 

3-Homoadamantene 

Homoaldol reaction 

effect of conditions, 6,264 

dimerization, 5,65 

asymmetric, 6,863 
hetero-substituted allylic anions, 6,863 
homoenolate and carbonyl compound, 2,445 

Homoallyl acetates 
oxidation, 7,464 

Homoallyl alcohols 
aldol equivalents, 2,2 
anti 

synthesis, 3,984; 6,883 
asymmetric epoxidation, 7,419 
asymmetric hydrogenation 

asymmetric synthesis, 2,33 
carbony lation 

cyclization 

epoxidation, 7,366,371 
homogeneous hydrogenation 

diastereoselectivity, 8,447 
intramolecular hydrosilylation, 7,645 
reduction 

borohydride, 8,536 
1,3-sigmatropic rearrangements 

anion-accelerated, 5, 1003 
syn 

synthesis, 6,879,883 
synthesis, 3,263; 8,758 

allylsilanes, 2, 567 
Prins reaction, 2,564 
use of tosylhydrazones, 2,513 
via allyl alcohols, 6,850 
via allyl metal compounds and aldehydes, 6,864 
via ether rearrangement, 6,876 
via 2,3-sigmatropic rearrangement, 6,877 

trans configuration 
synthesis, 6,877 

homogeneous catalysis, 8,462 

y-lactone synthesis, 6,363 

19-asymmetric induction, 4,386 

Homoallyl alcohols, dichloro- 

geminal 
solvolysis, divinyl ketones from, 5,771 

allyl organometallic reagent reactions with imiies, 

from N-heterosubstituted aldimines, 2,994 

Homoally lamines 
synthesis 

2,981 

Homoallyl chlorofonnates 
cyclization 

palladium complexes, 4,857 
Homoallyl esters 

regioselective oxidation, 7,464 
Homoallyl ethers 

regioselective oxidation, 7,464 
Homoallyl hetero systems 

synthesis, 6,853 
Homo-Sa-androstanes 

microbial hydroxylation, 7,72 
D-Homo-4-androstene-3,17a-dione 

synthesis, 7,461 
Homoaporphine 

synthesis, 3,807 
Homoaporphine alkaloids 

synthesis 
via cyclopropane ring opening, 4, 1020 
via dichlorocyclopropyl compounds, 4, 1023 

Homoazulene, 1 -trifluoroacetyl- 
synthesis 

Homo barrelene 
photoisomerization, 5, 196 

Homocarboxylic anhydrides 
Friedel-Crafts reaction, 2,744 

Homocubane 
rearrangements, 3,854 

Homocubanecarboxylic acid 
synthesis, 3,903 

1(9)-Homocubene, 9-phenyl- 
BarnfordStevens reaction, 6,779 

9-Homocubylidene, l-phenyl- 
BarnfordStevens reaction, 6,779 

Homocuprates, 3,211 
mixed, 3,212 
synthesis, 3,209 

Homocuprates, trialkylsilylmetal- 
tandem vicinal difunctionalization, 4,255 

Homoenolate anions 
allylic anions as, 6,862 

Homoenolates 
addition reactions, 4, 117-120 
chiral 

anion equivalents, 6,863 
conjugate addition, 2,448; 4, 163 
elimination reaction, 2,443 
equivalents, 2,442 
esters 

chiral, 2,452 
radicals 

reaction, 2,448 
reaction with carbonyl compounds 

‘homoaldol’ reaction, 2,445 
substitution reactions, 2,449 
synthetic utility, 2,55 
tautomerism, 2,441 

Homoestrone 
synthesis 

Friedel-Crafts reaction, 2,744 
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via benzocyclobutene ring opening, 5,693 
Homo-Favorskii rearrangement, 3,857 
Homofemascene 

synthesis, 1, 568 
Homogeraniol 

asymmetric hydrogenation, 8,463 
Homoglaucine 

synthesis 
anodic oxidation, 3,673 

Homo 1 a u d an o s i n e 
synthesis, 3,79; 7,7 12 

Homologation 
Wolff rearrangement, 3,897 

Homolytic addition 
donor radical cations, 7,881 
radical cations 

bimolecular reaction, 7,860 
D-Homo- 19-norandrost-4-en-3-0ne 

via trisannulation, 7,461 
synthesis 

Homophthalimide, N-chloro-4,4-dialkyl- 

D-Homoprogesterone 

Homopropargylic alcohols 

Hofmann rearrangement, 6,802 

microbial hydroxylation, 7,70 

carbomagnesiation, 4, 879 
synthesis, 2, 84 
via allenylsilanes and carbonyl compounds, 1,595 
via samarium diiodide, 1,257 

threo-Homopropargylic alcohols 

diastereoselective, 2,9 1 
synthesis 

Homoprotoberberine, 2,3,9,10,1 l-pentamethoxy- 

Homosecodaphniphyllic acid 
synthesis, 7, 712 

methyl ester 

D-Homosteroids 
synthesis, Mannich reaction, 2, 1024 

synthesis 
polyene cyclizations, 3,369 

4J-Homotropones 
synthesis 

[4 + 31 cycloaddition reactions, 5,609 
4-Homotwistane 

Ritter reaction, 6,270 
Homo-tyrosine 

synthesis 

2-hydroxy-3-alkyl-l,4-naphthoquinones, 3,828 

a-diazocarbonyl compounds 

via oxalate esters, 1,425 
Hooker oxidation 

Hooz reaction 

trialkylborane, 2,244 
Hopane 

epoxide 
rearrangement, 3,745 

a,&unsaturated aldehydes 

a,p-unsaturated esters 

Homer-Emmons reaction 

advantage of Peterson alkenation, 2,486 

stereochemistry, 7, 396 

phosphine oxides, 1,761,773 

asymmetric, 1,773 
mechanism, 1,761 

Homer reaction 

Homer-Wadsworth-Emmons reaction 

phosphonate carbanion 

(@-selectivity 
reaction with carbonyl derivative, 1,761 

phosphonate size, 1,762 
Homer-Wittig reaction 

enol ether preparation, 2,596 
Horse liver alcohol dehydrogenase 

coimmobilized 
diol oxidation, 7,316 

Horseradish peroxidase 

Hostapon process, 7, 14 
Houben-Hoesch synthesis 

intramolecular, 2,758 
nitriles, 2,747 

Claisen rearrangement, 5,856 

ynenol lactone inhibitors 

aromatic hydroxylation, 7,79 

Huchel molecular orbital calculations 

Human leukocyte elastase 

synthesis, 3,217 
Human trisaccharide blood group antigens 

Humulene 
synthesis, 2, 663 

rearrangement, 3,389 
synthesis, 3,431,591 

coupling reaction of alkenylboranes, 3,473 
via cyclization, 1,553 

transannular cyclization, 3,399 
Wagner-Meenvein rearrangement, 3,7 14 

transannular cyclization, 3,402 

transannular cyclization, 3,404 

transannular reactions, 3,405 

transannular cyclization, 3,402 

synthesis, 3,399 

Humulene 1,2-epoxide 

Humulene 4,5-epoxide 

Humulene 8,9-epoxide 

Humulene epoxides 

Humulol 

Hunsdiecker reaction, 7,717-732 
Hybridalactone 

synthesis, 3,290 
Hycanthone 

synthesis 
Friedel-Crafts reaction, 2,758 

Hydantoin 
peptide synthesis 

Perkin reaction, 2,406 
reduction, 8,639 

Hydantoin, dehydro- 
Diels-Alder reactions, 5,406 
synthesis 
via N-chlorination, 5,406 

via ester fragments, 6,399 

Hydantoin, 1,3-dibromod,5-dimethyl- 
bromination 

alkyl alcohols, 6,209 
Hydantoin, 5,5’-diphenyl- 

synthesis, 3,826 
Hydantoin, 2,4-dithio- 

desulfurization, 8,639 
Hydantoin, 5-ethoxy- 

synthesis, 5, 1109 
Hydantoin, methoxy- 

Diels-Alder reactions, 5,406 
Hydantoin, 5-methoxy- 



Hydantoin Cumulative Subject Index 606 

reactions with alkenes, 2,1074 
Hydantoin, 3-methyl-5,5-diphenyl- 

synthesis, 3,826 
H ydrangenol 

synthesis 

Hydrastine 
synthesis, 2, 1085 

Hydration 
alkenes, 4,297-316 

H ydrazarenes 
oxidation 

Hydrazides 

via directed lithiation, 1,477 

solid support, 7,843 

acid halide synthesis, 6,308 
Curtius reaction, 6,806 
hydrogenation 

Raney nickel, 6,403 
reductive cleavage, 8,388 

decomposition 

McFadyen-Stephens aldehyde synthesis, 8,297 
Hydrazides, azido- 

synthesis, 6,252 
Hydrazides, 2,4,6-triisopropylbzenesulfonyl- 

McFadyen-Stephens aldehyde synthesis, 8,297 
Hydrazine hydrate 

reductions 

Hydrazides, arenesulfonyl- 

aldehydes, 8,297 

aliphatic nitro compounds, 8,375 
Hydrazines 

chiral 
synthesis, 2,514 

diimide synthesis from, 8,472 
oxidation, 7,742,747 

diimide from, 8,472 
solid support, 7,846 

silbenes, 8,568 
ultrasonic irradiation, 8,368 

photolysis, 7,9 
reduction 

reductive cleavage, 8,388 
synthesis 

via hydrazones, 8,70 
via oxidation of secondary amines, 7,745 
via reduction of diazo compounds and diazonium 

salts, 8, 382 
Vilsmeier-Haack reaction, 2, 792 

Hydrazines, acyl- 
imidoyl halide synthesis, 6,489 

Hydrazines, alkyl- 
synthesis, 6, 116 

Hydrazines, N-alkyl-N-aryl- 
synthesis, 6, 116 

Hydrazines, N-aryl- 
synthesis, 6, 119 

Hydrazines, NjV’-disubstituted 
azomethiie imines from, 4,1095 

Hydrazines, NjV-disubstituted 
synthesis, 6, 119 

Hydrazines, 1 -methyl-1-phenyl- 
oxidation 

potassium superoxide, 7,744 
Hydrazines, monoalkyl- 

synthesis 
via amination of primary alkylamines, 7,741 

Hydrazines, polysilyl- 
reaction with carbonyl compounds, 6,116 

Hydrazines, tetrafluoro- 
reactions with alkenes, 7,485 

Hydrazino compounds 
synthesis, 6, 116 

Hydrazobenzene 
synthesis 

via reduction of azobenzenes and azoxybenzenes, 
8,382 

Hydrazo compounds 
reduction, 8,364 
synthesis 

Hydrazoic acid 
via reduction of azo and azoxy compounds, 8,382 

Schmidt reaction, 6,798 
synthesis, 6,245 

acyl anion equivalents 
reactions, 2,523 

anions, 2,503-524 
thermal stability, 2,507 

asymmetric hydrogenation, 8,145 
asymmetric hydroxylation, 7, 187 
azaallylcopper derivatives 

use in synthesis, 2,507 
azaally lmagnesium bromide derivatives 

use in synthesis, 2,507 
azaallyl metal reagents from, 2,506 
aziridine synthesis, 1,835 
azomethine imine precursors, 4,1096 
carbonyl compounds from, 2,523 
carbonyl group derivatization, 6,726 
carbonyl group protection, 6,682 
chiral 

cleavage 

cyclizations, 4, 1148 
cyclopropanation, 4,954 
dehydrogenation, 7, 144 
deprotonation, 3,34 

regiochemistry, 2,509 
stereochemistry, 2,509 

catalytic, 8, 143 

Hydrazones 

X-ray structure, 2,508 

regeneration of carbonyl groups, 2,523 
sodium perborate, 2,524 

hydrogenation 

a-hydroxylation, 7, 187 
infrared spectra, 6,727 
lithiated 

structure, 6,727 
metallated 

metal enolate equivalents, 3,30 
Michael additions 

unsaturated esters, 4,222 
NMR 

carbon 6,13,727 
proton, 6,727 

oxidation, 7,742 
potassium salts 

preparation, 2,507 
preparation 

from ketones and aldehydes, 2,504 
properties 

chemical, 6,727 
reactions, 6,727 
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reactions with mdlylpalladium complexes, 4,603 
regioselectivity, 4,644 

reactions with carbonyl compounds 
heterocycle synthesis, 2, 520 

reftions with organocerium reagents 
diastereoselectivity, 1,239 

reactions with organometallic compounds, 1,377 
reduction 

to hydrazines, 8,70 
reductive cleavage, 8,387 
reductive elimination, 8,939 
S A M P  

optically pure amine synthesis, 1,380 
sodium salts 

preparation, 2,507 
spectra, 6,727 
stereochemistry, 6,728 
structure, 6,727 
sulfmylation, 7, 128 
synthesis, 6, 726 

via halides, 7,668 
titanated 

syn selective aldol additions, 2,512 
ultraviolet spectra, 6,727 
unsymmetrical 

deprotonation, 3,34 
Vilsmeier-Haack reaction, 2,791 
Wolff-Kishner reduction, 8,328 

acyclic 
Hydrazones, a-alkoxy- 

reactions with organocopper reagents, 1, 121 
Hydrazones, N-arylsulfonyl- 

reduction 
hydrides, 8,343 
to arylsulfonylhydrazines, 8,70 

Hydrazones, bis(tosy1)- 

Hydrazones, Nfl-dialkyl- 
reactions with organocopper complexes, 1, 122 

carbonyl group protection, 6,684 
Chiral 

reactions with organometallic compounds, 1,379 
hydrolysis 

copper-catalyzed, 2,524 
metal late d 

alkylation, 3,34 
structure, 6,727 

Hydrazones, NJV-dimethyl- 
anions 

aggregation, 2,508 
cyclic a$-unsaturated 

alkylation, 3,34 
deprotonation, 3,34 
formation, 2,504 
p-hydroxy 

synthesis, 2,512 
lithiated 

axial alkylation, 3,34 
oxidation 

Clayfen, 7,846 
quaternary salts 

Neber rearrangement, 6,787 
sulfenylation, 7, 127 
a,P-unsaturated &hydroxy 

synthesis, 2,5 12 
Hydrmnes, P-hydroxytosyl- 

synthesis, 2,5 13 

Hydrazones, p-stannyl 
oxidation, 7,628 

Hydrazones, p-stannyl phenyl- 
oxidation, 7,628 

Hydrmnes, a-sulfmyl- 
chiral 

Hydrazones, a-sulfinyl dimethyl- 
stereospecific aldol synthesis, 2,514 

chiral 
enantioselective aldol reactions, 2,5 15 

Hydrazones, sulfonyl- 
decomposition 

Hydrazones, tosyl- 
cyclopropanation, 4,954 

acid-catalyzed cyclization, 4, 1156 
diazoalkanes from, 4,1101 
dilithio dianions 

aldol reaction, 2,s 13 
reactions with organometallic compounds, 1,377 
unsaturated 

synthesis, 8,929 

reactions with alcohols 
Hydrazones, triisopropylphenyl- 

diazoacetate synthesis, 4, 1033 
Hydrazones, a$-unsaturated NJV-dimethyl- 

Diels-Alder reactions, 5,473 
Hy drazony 1 halides 

base treatment 
nitrilimines from, 4, 1083 

H ydrazulene 
synthesis, 3,406 

Hydride abstraction 
dienyliron complexes 

directing effects, 4,667 
steric effects, 4,669 

frontier molecular orbitals 
dienyliron complexes, 4,667 

Hydride acceptors 
carbonium ions, 8,91 

Hydride donors 
reactivity, 8,80 
reduction 

catalysts, 8,82 
mechanism, 8,81 

structural types, 8,80 
structure, 8,80 
tertiary anilines, 8.98 

hydroformylation, 4,918 

chirally modified 

P-Hydride elimination 

Hydride reagents 

Hydrides 
carbonyl compound reduction, 8,159-180 

aromatic nucleophilic substitution, 4,444 
delivery from carbon 

reduction, 8,79-103 
desulfurizations, 8,839 
reduction 

alcohols, 8,8 12 
cyclic imines, stereoselectivity, 8,37 
imines, chemoselectivity, 8,37 

amines, 8,826 
reductive deamination 

tandem vicinal difunctionalization, 4,254 

in alkyne acylation, 2,725 
Hydride shifts 
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Hydride sources 

hy drogenoly sis 
palladium, 8,958 

Hydride transfer 
activation, 8,82 
alcohols, 8,88 
aldehydes, 8,86 
amines, 8,88 
ammonium formate 

carbonyls, 8,323 
cation effects, 8, 90 
formic acid, 8,84 
from transition metal alkyls, 8, 103 
heterocycles, 8,92 

catalysis, 8,97 
hydrocarbons, 8,91 
intramolecular, 8,90 
organometallics 

reagents, 7,244 

pinacol rearrangement, 3,727 

synthesis, 3,359,386,602, 1052 

transition metal catalyst, 8,84 

reduction of Carbonyls, 8,98 

Hy drindanediols 

Hy drindanes 

intramolecular cyclization of cyanocyclohexanes, 

via retro Diels-Alder reaction, 5,572 
3,48 

H ydrindanones 
angular alkylation 

synthesis 
stereochemistry, 3, 17 

regiospecific alkylation, 3,11 
via cycloaddition reactions, 5,273 
via Michael addition, 4,24 

1 -Hydnndanones 
alkylation, 3, 11 

trans-Hy dnndene 
synthesis 

Knoevenagel reaction, 2,370 
Hydrindene acid 

Birch reduction 

H y dnndenediones 
dissolving metals, 8,500 

synthesis 

H ydrindenones 
via intramolecular addition, 4,46 

hydrogenation 

synthesis 

H y drindinone 
synthesis, 1,585 

Hydroalumination 
adducts 

alkenes, 8,692,698 
alkynes 

reactivity, 8,738 
substituent control, regiochemistry, 8,750 

asymmetrical diene synthesis, 3,486 
symmetrical diene synthesis, 3,483 

stereoselectivity, 8,534 

via Michael addition, 4 2 4  

chemical derivatives, 8,753 

1-alkynes 

chemoselectivity, 8,734 
history, 8, 734 
in organic synthesis, 8,757 

interfering functional groups, 8,742 
kinetic rate expressions, 8,747 
locoselectivity, 8,734,742,744 
mechanism, 8,747 
metal promoters 

alkenes, 8,751 
reaction rates, 8,747 
rearrangement, 8,676 
regioselectivity, 8,734,745 
scope, 8,739 
side reactions, 8,744 
solvent effects, 8,747 
stereoselectivity, 8,734,746 
substituent effects 

alkynes, 8,749 
thermodynamics, 8,670 
transition metal catalysts, 8,747 
unsaturated hydrocarbons, 8,733-758 
vinylalanes, 3,266 

Mannich reaction, 2,916 
synthesis 

Hydroborates 
synthesis 

H y droboration 

Hydrobenzamide 

Mannich reaction, 2,916 

via alkyldimesitylboranes, 1,492 

acyclic alkenes, 8,704 
alkenes, 4,357 
alkynes 

chiral, 8,720 
dimethylborolane 

fundamentals, 8,704 
mechanism, 8,724 
unsaturated hydrocarbons, 8,703-727 
with thexylborane, 2,251 

H y droboration-oxidation 
enamines, 6,715 

H y drobromination 
alkenes, 4,279-287 

organopalladium catalysis, 3,23 1 

enantioselectivity, 2,258 

stereochemistry, 4,279 

acid halide synthesis, 6,308 
acyclic 

Hydrocarbons 

enantioselective hydroxylation, 7,57 
microbial oxidation, 7,56 

microbial oxidation, 7,58 

mercury-catalyzed, 3, 1047 

metalloporphyrin-catalyzed, 7,50 

synthesis via retro Diels-Alder reaction, 5, 

cyclic 

dimerization 

hydride transfer, 8,91 
oxidation 

polyunsaturated substituted 

Ritter reaction, 6,270 

alkenes, 4,939-941 
asymmetric, 4,945 
catalysts, 3, 1027 
conjugated dienes, 4,945 
mechanism, 3, 10 19 

565-573 

Hydrocarbox ylation 

Hydrochloric acid 
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reaction with tertiary alkyl alcohols 

Hydrochlorination 
alkenes, 4,272-278 

Hydrocortisone 
oxidation 

Hydrocyanation 

displacement of hydroxy group, 6,204 

solid supports, 7,845 

alkenes 
hydrozirconation, 8,694 

alkynes 
hydrozirconation, 8,688 

zirconium compounds, 8,692 

alkanenitrile synthesis, 6,234 
reaction with orthoesters, 6,564 

Hydrodimerization 
enones, 8,532 

Hydroesterification 
alkenes 

catalysts, 3,1029 
mechanism, 3,1019 
styrene 

Hydrocyanic acid 

asymmetric, 4,945 

palladium catalyst, 3, 1030 
Hydro fluorination 

Hydrofomy lation 
alkenes, 4,270-272 

alkenes, 4 ,9  13-949 
asymmetric, 4,927-932 
catalysts, 4,915 

cobalt, 3,1021 
rhodium, 3,1021 

formation of 1-propanal, 3, 1015 
functionalized alkenes, 4,922-927 
mechanism, 3,101 9; 4’91 5 
regioselectivity, 4,916-919 
stereoselectivity, 4,916-919 
unfunctionalized alkenes, 4,919-922 

Hydrogallation 
alkenes, 8,698 

Hydrogenation 
acetals, 8,212 
acyl halides 

aldonolactones, 8,292 
alkenes, 8,421 

Rosenmund reaction, 8,239 

comparison with Wacker oxidation, 7,450 
double bond migration, 8,422 
heterogeneous catalysis, 8 , 4 1 7 4 2  
homogeneous catalysis, 8,443-463 
mechanism, 8,422 
structure-reactivity, 8,424 

heterogeneous catalysis, 8,417-442 
homogeneous catalysis, 8,443-463 

alkynes 

amides, 8, 248 
anhydrides, 8,292 
aromatic compounds 

carboxylic acids, 8,236 
catalysts 

homogeneous catalysis, 8,453 

chirally modified, 8,149 
heterogeneous, 8,417-442 
kinetics, 8,419 
mechanism, 8,420 

transport phenomena, 8,419 

aromatic carbonyl compounds, 8,319 
benzo[b]furans, 8,624 
benzo[b]thiophenes, 8,629 
carbonyl compound reduction, 8, 139-155 
conjugated dienes, 8, 565 
enones, 8,533 
furans, 8,606 
indoles, 8,612 
pyridines, 8,597 
pyrroles, 8,604 
thiophenes, 8,608 
unsaturated carbonyl compounds, 8,533 

catalytic 

diastereoselective asymmetric, 8, 144 
electrocatalytic 

esters, 8,242 
heteroaromatic compounds 

homogeneous catalysis, 8,453 
heterogeneous catalysis 

alkenes and alkynes, 8,417-442 
chiral catalyst, 8, 149 

homogeneous catalysis 
alkenes and alkynes, 8,443-463 
conjugated alkenes, 8,449 

ketones and aldehydes, 8,135 

imidoyl chlorides, 8,301 
ionic 

alkenes, 8,486 
carbonyl compound reduction, 8,317 
mechanism, 8,486 

isomerization modifiers 
alkenes, 8,423 

lactones, 8,246 
nitriles, 8,25 1, 298 
nitroso compounds 

aromatic, 8, 372 
zirconium compounds, 8, 690 

Hydrogen atom transfer reactions 
intramolecular cyclization, 4,820 
radical addition reactions, 4,752 
radical cyclizations, 4, 801 

Hydrogen bromide 
reaction with alkyl alcohols, 6,209 

Hydrogen cyanide 
Ritter reaction, 6,266 

Hydrogen fluoride 
fluorination 

pyridine complex 

trialkylamine complex 

alkyl alcohols, 6,216 

hydrofluorination, 4,27 1 

hydrofluorination, 4,27 1 
Hydrogen halides 

addition reactions 
nitriles, 6,497 

addition to propiolic acid, 4,5 1 
reactions with alkenes, 4,270-290 
reactions with a-chloroenamines, 6,497 

Hydrogen iodide 
iodination 

reduction 

Hydrogenolysis 

alkyl alcohols, 6,213 

allylic compounds, 8,978 

allyl halides, 8,955-981 
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amines, 8,826 
aromatic carbonyl compounds, 8,319 
Birch reduction 

dissolving metals, 8,s 14 
catalytic 

alcohols, 8,814 
alkyl halides, 8,794 

C-N bonds, 8,915 
C-0 bonds, 8,910 
C-S bonds, 8,913 
epoxides, 8,881 
vinyl halides, 8,895 

Hydrogen peroxide 
acidic 

alkaline 

Baeyer-Villiger reaction, 7,674 
epoxidations with, 7,381 
glycol cleavage, 7,708 
hydroxylation 

alkenes, 7,438,446 
a-hydroxylation 

ketones, 7, 163 
oxidation 

primary amines, 7,737 
selenides, 7,771 
sulfides, 7, 194,762 
sulfoxides, 7,766 
thiols, 7,760 

oxidative hydrolysis 
ozonides, 7,574 

reoxidant 
Wacker process, 7,452,462 

silylated 
oxidation, 7,674 

organoborane oxidation, 7,597 

organoborane oxidation, 7,595 

Hydrogen selenide 

Hydrogen sulfide 
reaction with nitriles, 6,476 

acylation 
imidates and orthoesters, 6,450 
imidothioates, 6,455 

reduction, aromatic nitro compounds, 8,372 

carbonyl compounds, 8,323 

carbon monoxide 

demercurations, 8,857 
reduction 

Hydrogen telluride 
reductions 

aromatic compounds, 8,370 
Hydrogen transfer 

intramolecular 

reduction 
stereoselectivity, 6,865 

carbonyl compounds, 8,320 
H ydrogennylation 

alkenes, 8,699 
radical addition reactions, 4,770 

radical reactions 
rate, 4,738 

Hydroindoles 
synthesis 

Hydroindolones 
synthesis 

Mannich cyclization, 2, 1041 

Mannich reaction, 2,101 1 

H ydroiodination 
alkenes, 4,287-290 

Hydrolithiation 
catalytic, 8,697 

Hydrolysis 
esters 

hydrazones 
enantiotopically selective, 6,342 

regeneration of carbonyl groups, 2,524 
Hy dromagnesiation 

catalytic, 8,697 
silylalkynes, 4,879 
unsaturated hydrocarbons, 8.75 1 

HydrometaUation, 8,695 
catalytic, 8,697 
mechanism, 8,671 
unsaturated hydrocarbons, 8,667-699 

Hydroperoxides 
mercuricyclization, 4,390 
reduction 

synthesis of alcohols, 8,396 
Hydroperoxides, alkyl 

oxidation 
organoboranes, 7,602 
trialkylborane, 7,599 

Hydroperoxides, t-butyl 
allylic oxidation, 7,96 
oxidation 

selenium reoxidant 

Hydroperoxides, trityl 
epoxidation, 7,376 

H y droquinolones 
synthesis 

Hydroquinones 

primary amines, 7,737 

allylic oxidation, 7,238 

Mannich reaction, 2, 101 1 

electrochemical reoxidation 
Wacker process, 7,452 

oxidation 
chromium(V1) oxide, 7,278 
solid support, 7,843 

synthesis, 7,339,340 
Hydroquinones, cyano- 

synthesis 

Hydroquinones, 2-methyl- 
Mannich reaction, 2,969 

Hydroquinones, silyl-protected 
oxidation 

Hy drosilanes 

via haloquinones, 6,231 

pyridinium chlorochromate, 7,264 

unsaturated hydrocarbons, 8,765 
h ydrosilylation 

acetylene, 8,769 
alkenes, 8,699 

alcohol synthesis, 6,17 
trichlorosilane, 7,642 

alkynes 
chlorodimethylsilane, 7,643 
(diethoxymethyl)silane, 7,643 

asymmetric, 8,173 
alkenes, 8,782 
chiral catalyst, 7,642 

carbon monoxide, 8,788 

Hydrosil y lation 



611 Cumulative Subject Index Hydroxylamine 
catalysts 

conjugated alkynes, 8,772 
conjugated enones, 4 7 8  1 
cyclic polyenes, 8,780 
disubstituted alkynes, 8,771 
ethylene, 8,773 
intramolecular, 8,788 

unsaturated hydrocarbons, 8,764 

allyl alcohols, 7,645 
carbonyl compounds, 8 ,9  

isoprene, 8,779 
mechanism 

monosubstituted alkynes, 8,770 
monosubstituted ethylenes, 8,774 
organofluorosilicates 

synthesis, 7,642 
a-oxy ketones, 8,8 
polyenes, 8,778 
solvents 

unsaturated hydrocarbons, 8,765 
substituted ethylenes, 8,776 
unsaturated hydrocarbons, 8,763-789 

a$-unsaturated carbonyl compounds 

Hydrostannylation 
alkenes, 8,699 

carbonyl compounds, 8,21 
radical cyclization, 4,796 
unsaturated esters, 8,548 

0-stannyl ketene acetal, 2,609 

alkenes, 8,696 

decomposition 

photolysis, 7,722 

carboxyl radicals from, 7,719 
decomposition 

fragmentation 

photolysis, 7, 731 

unsaturated hydrocarbons, 8,765 

1,4-Hydrosilylation 

enol ether preparation, 2,603 

radical addition reactions, 4, 770 

1,4-Hydrostannylation 

Hydrotitanation 

Hydroxamates, 0-acyl seleno- 

synthesis of alkyl 2-pyridyl selenides, 7,726 

Hydroxamates, 0-acyl thio- 

noralkyl hydroperoxides, 7,727 

thiophilic radicals, 7,719 

alkyl 2-pyridyl sulfides, 7,726 
decarboxylative iodination, 7,725 

reaction with tris(phenylthio)phosphorus, 7,727 
reductive decarboxylation, 7,720, 72 1 

base treatment 

Hydroxamic acids 
N-ac ylimines 

Lossen reaction, 6,821 
nitroso derivatives 

oxidation 

reduction 

Hydroxamic acid chlorides 

nitrile oxides from, 4, 1078 

reactions with organometallic compounds, 1,376 

Diels-Alder reactions, 5,420 

periodate, 6,402 

titanium trichloride, 6,402; 8,395 
Hydroxamic acids, O-acyl- 

Lossen reaction, 6,798 

a-Hydroxy acids 
absolute configuration 

synthesis, 6,882 
asymmetric hydrogenation 

modifying reagents, 8,150 
oxidative cleavage, 7,709 
synthesis 

double carbonylation, 3, 1039 
P-Hydroxy acids 

6-membered ring 0,O-acetals, endocyclic enolates 
alkylation, 3,41 

y-Hydroxy acids 
cycloac ylation 

HGA lactonization, 6,358 
y-Hydroxy alkyl bromides 

synthesis, 3, 120 
yHydroxyalky1 iodides 

synthesis, 3, 120 
a-H ydrox ycarboxamides 

synthesis, 2, 1086 
Hydroxy esters 

macrolactonization, 6,369 
a-Hydroxy esters 

synthesis 

y-lactone synthesis, 6,350 

via reduction of a-keto esters, 8, 169 
Hydroxy group activation 

ester synthesis, 6,333 
H ydrox ylac tonizations 

y,benoic acids, 6,361 
Hydroxylamine, N-alkyl- 

synthesis, 6, 1 12, 1 15 
Hydroxylamine, N-allyl- 

synthesis, 6, 1 13 
Hydroxylamine, N-al1yl-N-aryl- 

synthesis, 6, 115 
Hydroxylamine, O-aryl- 

synthesis, 6, 114 
Hydroxylamine, N-aryla-acetyl- 

hydrazine synthesis, 6, 119 
Hydroxylamine, 0-(arylsulfonyl)- 

reaction with alkenes, 7,471 
synthesis, 6, 116 

Hydroxylamine, O-benzyl- 
N-alkylation, 6,83 
synthesis, 6, 112 

phenacyl bromide oxidation, 7,663 
reductive cleavage 

Hydroxylamine, NJ-dialky l- 

synthesis of secondary amines, 8,395 
Hydroxylamine, N,O-dimethyl- 

reaction with acyl chlorides, 8,272 
Hydroxylamine, 0-(2,4-dinitrophenyl)- 

amination 

electrophilic N-aminations, 6, 119 

synthesis, 6, 114 

amination 

electrophilic N-aminations, 6.1 19 
synthesis, 6, 114 

reaction with allyl organometallic compounds, 2,994 

secondary amines, 7,746 

Hydroxylamine, N-( diphenylphosphiny1)- 

Hydroxylamine, 0-(diphenylphosphiny1)-, 6, 1 19 

secondary amines, 7,746 

Hydroxylamine, N-(homoally1)- 

Hydroxylamine, O-mesityl- 
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amination 
secondary amines, 7,746 

Hydroxylamine, O-mesitylenesulfonyl- 
amination 

pyridines, 7,750 
secondary amines, 7,746 

electrophilic N-aminations, 6, 119 
reactions with organoboranes, 7,606 

Hydroxylamine, 0-(mesitylsulfonyl)- 
Beckmann rearrangement, 7,694 

Hydroxylamine, N-phenyl- 
synthesis, 8,366 

Hydroxylamine, O-phosphinyl- 
synthesis, 6, 116 

Hydroxylamine, tri-t-butyl- 
reduction 

synthesis of di-t-butylamine, 8,395 
Hydroxylamine, O-trimethylsilyl- 

Hydroxylamine, tris(trimethylsily1)- 

Hydroxylamine ethers 

synthesis, 6, 114 

reaction with acid chlorides, 6,114 

synthesis 
via oxime ethers, 8,60 

Hydroxylamines 
allylic 

synthesis, 6, 115 
amine oxidation 

intermediate, 7,738 
NJ-disubstituted 

reactions with organometallic compounds, 1,391 
enzymic reduction, 8,395 
oxidation, 7,742,747 

with halides, 7,663 
reduction 

metal hydrides, 8,27 
synthesis of amines, 8,394 

synthesis, 6,111; 8,366,373 
via oxidation of primary amines, 7,736 
via oxidation of secondary amines, 7,745 
via oximes, 8,60 

Vilsmeier-Haack reaction, 2,792 

amination 
Hydroxylamine-0-sulfonic acid 

amines, 7,741 
secondary amines, 7,746 

Beckmann rearrangement, 6,764 
deamination 

amino acids, 8,828 
electrophilic N-aminations, 6, 1 19 
Lossen reaction, 6,825 
reactions with organoboranes, 7,606 

a to carbonyl, 7, 152 
a to cyanide, 7, 186 
anti 

alkenes, 7,438,446 
activated C-H bonds 

oxidation, 7,151-187 
alkanes, 7 , l l  
alkenes, 7,437 
anodic 

regioselective 

Hydroxylation 

aromatic compounds, 7,800 

dienes, 7,438 

microbial, 7,66,68 
microbial, chemoselectivity, 7.69 
microbial, regioselectivity, 7,70 
microbial, stereoselectivity, 7,72 

alkenes, 7,438,439 

aliphatic carboxylic acids 
microorganisms, 7,56 

H y drox ylation-carbonylation 

steroids, 7, 132 

syn 

f3-Hydroxylation 

allenes 
palladium(II) catalysis, 4, 558 

Hydroxymercuration, 8,854 

alkenes, 4,300-305 
demercuration 

Hydroxy methylation 
nucleophilic, 7,647 
samarium diiodide 

Hydroxy selenenation 
alkenes, 7,522 

Hydroxy sulfen y lation 
alkenes, 7,518 

Hydrozirconation 
1 -alkynes 

Barbier-type reaction, 1,259 

asymmetrical diene synthesis, 3,486 
symmetrical diene synthesis, 3,483 

chemoselectivity, 8,683 
chlorohydridobis(cyclopentadienyl)zirconium, 8,675 
conditions, 8,676 
diastereoselectivity, 8,688 
enantioselectivity, 8,690 
mechanism, 8,668 
regioselectivity, 8,684 
synthetic utilization, 8,690 
thermodynamics, 8,669 
unsaturated hydrocarbons, 8,667 

synthesis, 8,273 

synthesis of phenanthraquinone, 3,619 

synthesis, 1,564 

synthesis, 3,699 

synthesis, 3,603 

Hygrine 

Hyperacyloin condensation 

Hypercomine 

Hypericin 

H ypnophilin 

organocopper compounds, 3,221 
via tandem radical cyclization, 1,270 

Hypochlorite 
irradiation, 7,41 

oxidation 
Hypo~hlorite, t-butyl 

sulfides to sulfoxides, 7, 194 
Hypofluorous acid 

Hypohalites 
reaction with alkenes, 4,347 

alkoxy radicals from, 4,812 
reaction with alkenes, 4,347 

reduction 
Hypophosphorus acid 

pyrroles, 8,606 



Ibogamine 
synthesis, 7,476 
via Diels-Alder reaction, 5,373 
via palladium catalysis, 4, 598 

Ibuprofen 
methyl ester 

synthesis, 7,829 
Icosanoic acid, 10,16-dimethyl- 

L-Idose, 2-deoxy- 
synthesis, 3,644 

synthesis 

Ikamgamycin 
synthesis 

FDP aldolase, 2,462 

(a-selectivity via Wittig reaction, 1,765 
via Cope rearrangement, 5,817 
via electrocyclization, 5,725 

I1 1 u d an e 

noprost 

Imidates 
acyclic 

acylation 

cyclic 

imidate synthesis, 6,534 
metallated 

reduction, 2, 1050; 8,302 
sulfhydrolysis, 6,450 
synthesis, 6, 529 
thiolysis, 6,429 
transesterification, 6,534 
tris(dialky1amino)alkane synthesis, 6,579 

rearrangements 

Imidazole, 1 -acyl- 

Imidazole, 1 , 1’-carbonyldi- 

Imidazole, dihydro- 

biosynthesis, 3,404 

synthesis 
Knoevenagel reaction, 2,381 

addition reactions, 2,488 

hydrogen sulfide, 6,450 

reduction, 8,302 

addition reactions, 2,488 

Imidates, allylic N-phenyl- 

oxygen-nitrogen transposition, 6,843 

Claisen condensation, 2,801 

Beckmann rearrangement, 7,692 

synthesis 
via cyclization of methylisourea, 4,388 

Imidazole, mercapto- 
oxidation, 7,760 

Imidazole, 1 -methoyl- 
acylation, 6,516 

Imidazole, N-methyl- 
hydroxy alkylation 

protection, 6,682 

phosphorylation, 6,601 

synthesis 

Imidazole, 1-methyl-5-chloro- 

Imidazole, 2-(5-norbomen-2-yl)- 

Imidazole, N-phosphoryl- 
phosphorylation, 6,614 

via retro Diels-Alder reaction, 5,557 

~ 

Imidazole, NN-thionyldi- 

Imidazolecarboxylic acids 

Imidazoles 

amidine synthesis, 6,546 

electrolytic reduction, 8,285 

N-alkyl 
lithiation, 1,477 

[2 + 2 + 21 cycloaddition reactions, 5, 1143 
Diels-Alder reactions, 5,491 
metallation 

addition reactions, 1,471 
reaction with chloroform, 6,579 
reduction, 8,638 
synthesis, 6,517 
1,2,4-trisubstituted 

N-acylimines from, 1,376 
Imidazoles, acyl- 

acylation, 1,423 
reduction 

metal hydrides, 8,27 1 
Imidazoles, 2-acyl- 

alkylation, 6,516 
Imidazoles, N-acyl- 

acylation, 6,333 
Imidazoles, 1 -benzyl-2-alkyl-4,5-dihydro- 

methiodide salt 
reactions with organometallic compounds, 1,366 

titanium(III) chloride, 8,395 

Imidazoles, N-hydroxy- 
reduction 

Imidazoles, thioacyl- 

Imidazoles, 2-vinyl- 
thioarylation, 6,450 

synthesis 
via retro Diels-Alder reactions, 5,557 

Imidazole- 1 -thiocarbonyl compounds 

Imidazolides 
deoxygenation, 8 ,8  18 

acid anhydride synthesis, 6 ,3  13 
acid halide synthesis, 6,308 
Curtius reaction, 6,810 

amidine synthesis, 6,551 

lithiation 

Imidazolides, imidoyl- 

Imidazolidine, 1,3-dimethy1-2-phenyl- 

addition reactions, 1,463 
2-Imidazolidinone, l-acyl- 

synthesis 
via Curtius reaction, 6,814 

Imidazolidin-Zones 
bicyclic 

reduction 
synthesis, 2, 1062 

LAH, 8,639 
1,3-Imidazolidin-4-ones 

Imidazolidiones 
addition reactions with nitroalkenes, 4, 109 

enolates 
diastereoselective alkylation, 3,45 

Imidazoline, 2-alkenyl- 
preparation, 2,494 

2-Imidazoline, 2-alkenyl- 

613 
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addition reactions 

Imidazoline, 2-alkyl- 
preparation, 2,494 

Imidazoline, 2-methyl- 
metallated 

Imidazolines 

with organolithium compounds, 4,76 

reactions, 2,494 

conjugate additions, 4,207 
reaction with isocyanates, 6,579 
reduction, 8,638 
synthesis, 7,479 

vi4 intramolecular Ritter reaction, 6,277 
2-Imidazolines 

Imidazoliiones 

Imidazolium dichromate 

alcohols, 7,278 

reductive decyclization, 8,638 

synthesis, 7,486 

oxidation 

Imidazolium salts 

Imidazol-2-one, N-phenyl- 

Imidazolones 

reduction, 8,638 

metallation, 1,464 

lithium compounds 
oxidation, 7,330 

synthesis, 4,436 

synthesis 

Imidazo[4,5-b]pyridines, 3-aryl-2-methyl- 

lH-Imidazo[1,5-u]pymle, 2,3-dihydro- 

Imides 
Mannich reaction, 2,968 

Grignard reagents, 2, 1049 

0-alkylisourea, 6.74 

asymmetric aldol reactions, 2,23 1 
conjugate additions, 4,202 

diastereoselective alkylation, 3,45 

reduction, 2, 1049 
reduction, metal hydrides, 8,273 

synthesis, Eschenmoser coupling reaction, 2,874 

diastereoselective, 2, 1049 
regioselectivity, 2, 1049 

addition reactions 

alkylation 

chiral 

chiral2-oxazolidones 

cyclic 

homologated 

reduction, 8,254 

synthesis, 6,409 
Vilsmeier-Haack reaction, 2,792 

Imides, cr-allenyl- 
reaction with organocopper reagents, 3,223 

Imidocarboxylic acids 
thiolysis, 6,428 

Imido ester hydrochlorides 
synthesis, 6,507 

Imido esters 
reaction with hydrogen selenide, 6,472,473 

Imidothioates 
acylation 

hydrolysis 

sulfhydrolysis, 6,455 

hydrogen sulfide, 6,455 

synthesis of thiol esters, 6,444 

synthesis of dithiocarboxylic esters, 6,453 

with primary alkyl Grignard reagents, 3,463 

metal hydrides, 8,272 

Imidoyl chlorides 
coupling reactions 

reduction, 8,300 

selenol ester synthesis, 6,473 
synthesis, 6,489,767 
thiolysis, 6,428 

Imidoyl compounds 
amidine synthesis, 6,550 
amidinium salt synthesis, 6 ,5  15 
synthesis, 6,523 

synthesis, 6, 768 

base treatment 
nitrile ylides from, 4,1081 

imidate synthesis, 6,532 
imidoyl halide synthesis, 6,527 
reactions with hydrogen halides, 6,497 
synthesis, 6.523 

thioimidate synthesis, 6, 539 

synthesis 
vi4 Ritter reaction, 6,295 

Imidoyl iodide 

Imine anions 

Imidoyl cyanide 

Imidoyl halides 

via amides, 6,489 

Imidoyl halides, keto- 

synthesis, 7,696 

isomerization, 6,723 
protonation, 6,721 
x-ray structure 

single-crystal, 6,723 
Imines 

2-acetidinone synthesis, 5, 100-102 
achiral 

reactions with allyl organometallic compounds, 2, 

reactions with type I crotyl rnetallics, 2,9-19 

reactions with allenylsilanes, 1,602 
synthesis of substituted amines, 1,357 

amine protection, 6,645 
anions 

aldol reaction, 2,477 
heteroatom-stabilized, 2,482 
phosphorus-stabilized, 2,482 
silicon-stabilized, 2,482 

photoisomerization, 5,202 
asymmetric hydrogenation, 8,145 
asymmetric reduction, 8,176 
2-azetidiniminium salts from, 5,108-1 13 
carbonyl group derivatization, 6,719 
Chiral 

980 

activated 

aryl-subs tituted 

conjugate additions, 4,210 
reaction with silyl ketene acetals, 2,647 

with 1,2-diamines, 3,564 

Diels-Alder reactions, 5,406408 
homogeneous hydrogenation, 8,155 
reactions with enolates, 2,942 
reactions with organometallic compounds, 1,364 

coupling reactions 

cyclic 

cyclization 



615 Cumulative Subject Index Imines 

tin(IV) chloride promotion, 2,1024 
cycloaddition reactions 

vinylidene complexes, 5, 1068 
[3 + 21 cycloaddition reactions, 5,307 
Danens glycidic ester condensation, 2,422 
deprotonation 

regiochemistry, 6,720 
regioselectivity, 1,357 

diastereoselective addition reactions 
chiral silyl ketene acetals, 2,638 

Diels-Alder reactions, 5,402-416 
electrophilicity 

methods for increase, 1,357 
electroreduction, 8, 135 

asymmetric, 8,137 
mechanism and products, 8, 135 

endocyclic anions 
from unsaturated heterocycles, 2,481 

Erlenmeyer azlactone synthesis, 2,404 
esters 

N-alkylation, 6,83 
halomagnesium derivatives 

alkylation, 3,3 1 
heterocyclic synthesis, 6,734 
N-heterosubstituted 

reaction with allyl organometallic compounds, 2, 
994 

homogeneous catalytic hydrogenation, 8, 152 
hydrosilylation, 8, 180 
infrared spectra, 6,724 
Knoevenagel reaction, 2,367 
lithiated 

alkylation, 3,3 1 
axial alkylation, 3,32 

Mannichreaction, 2,915,970 
metallated 

metallated chiral 

metallation 

NMR 

metal enolate equivalents, 3, 30 

asymmetric alkylation, 3,35 

sulfenylation of aldehydes, 7, 125 

carbon, 6,13,724 
proton, 6,724 

nucleophilic addition reactions, 1, 355-393 
one stereocenter 

reaction with allyl organometallic compounds, 2, 
983 

oxidation, 6,527 

N-oxidation, 7,750 
a-phosphorus stabilized imines 

aldol reaction, 2,483 
N-phosphorus substituted 

reduction, 8,74 
pinacol coupling reactions, 3,579 

intermolecular, 3,579 
intramolecular, 3,581 
with ketones, 3,596 

chemical, 6,723 

mechanism, 1,837 

properties 

proton abstraction, 1,356 
reactions, 6,724 
reactions with acid chlorides, 2, 1050 
reactions with allenic titanium reagents, 2,95 
reactions with allylboronates, 2, 15 

reactions with allyl organometallic reagents, 2, 

reactions with carboxylic acid derivatives 

reactions with crotyl organometallic compounds 

reactions with enolates 

reactions with enol silanes 

reactions with Fischer carbene complexes, 5, 1107 
reactions with highly acidic active methylene 

975-1004 

Mannich reaction, 2,917 

syn-unti selectivity, 2,989,990 

Mannich reaction, 2, 919 

Lewis acid mediated, 2,635 

compounds 
Mannich reaction, 2,916 

reactions with ketene bis(trimethylsilyl)acetals, 2,930 
reactions with ketones, 2,933 
reactions with organocerium compounds, 1,236 
reactions with organocopper complexes, 1, 119 
reactions with organometallic compounds, 1,360 

Lewis acid promotion, 1,349 
reactions with pent-3-ene-2-yl-9-borabicyclononane 

syn-unti selectivity, 2,992 
reactions with propargyl organometallic compounds 

variation of yield with metal, 2,993 
reactions with a-silylbenzylic anions, 1,624 
reactions with silyl ketene acetals, 2,929 
reactions with sulfinyl-stabilized carbanions, 1,5 15 
reactions with vinyl silyl ketene acetals, 2,930 
reactions with ylides, 1,835 
reduction 

diimide, 8,478 
dissolving metals, 8, 123 
enzymes and microorganisms, 8,204 
mechanism, 8,26 
metal hydrides, 8,25-74 
synthesis of amines, 6,724 

Reformatsky reaction, 2,294 
spectra, 6,724 
stereochemistry, 6, 725 
structure, 6,723 
N-sulfur substituted 

reduction, 8,74 
synthesis, 6, 719 

via aziridine thermolysis, 5, 938 
via carboxylic acids, 8,284 
via reactions of amides and organocuprates, 1, 124 
via reduction of oximes, 8,392 

tandem vicinal difunctionalization, 4,252 
a-trialkylsilyl-stabilized anions 

two stereocenters 
aldol reaction, 2,484 

reaction with allyl organometallic compounds, 2, 
987 

Vilsmeier-Haack reaction, 2,792 

Mannich reaction, 2,916 

Mannich reaction, 2,916 

Diels-Alder reactions, 5,408 

acyclic 

Diels-Alder reactions, 5,404408,485 
protonation, 2, 1052 
reactions with organocopper complexes, 1, 122 

Imines, acyclic N-alkyl- 

Imines, acyclic N-aryl- 

Imines, C-acyl- 

Imines, N-acyl- 

Diels-Alder reactions, 5,404 



Imines Cumulative Subject Index 616 

reactions with organometallic compounds, 1,371,373 
reactivity, 1,371 

Imines, alkyl- 
Diels-Alder reactions, 5,40941 1 

Imines, aryl- 
Diels-Alder reactions, 5,40941 1 

Imines, N-(t-butyldimethylsily1)- 
reactions with silyl ketene acetals, 2,938 

Imines, a-chloro- 
preparation, 2,422 

Imines, N-chloro- 
hydrazones 

Neber reaction, 6,786 
Imines, cyclopropyl- 

rearrangements, 5,941 
Imines, diphenylphosphinyl- 

prochiral 

Imines, epoxy- 
synthesis 

Imines, a-halo- 

asymmetric reduction, 8, 176 

via Sharpless epoxidation, 5,98 

masked a-halocarbonyl compounds 
Darzens condensation, 2,422 

Imines, 2-hydroxy- 
rearrangement, 3,790 
semipinacol rearrangement, 3,778 

preparation, 2,935 
reactions with enolates, 2,934 

Imines, sulfinyl- 
reduction 

Imines, N-silyl- 

lithium aluminum hydride, 8,74 

Diels-Alder reactions, 5,402404 
reduction 

sodium cyanoborohydride, 8,74 
Imines, thione 

Imines, N-trialkylsilyl- 

Imines, N-sulfonyl- 

Diels-Alder reactions, 5,441 

enolizable carbonyl compounds 

in situ synthesis, 1, 390 
reactions with organometallic compounds, 1,390 

Diels-Alder reactions, 5,473 

Diels-Alder reactions, 5,473,474 

cyclization 

synthesis, 6,744 

synthesis, 6,495 

synthesis, 5, 108 

reactions with organocopper complexes 

reactions with organometallic compounds, 1,391 
Imines, N-trimethylsilyl- 

Imines, a$-unsaturated 

Imines, a$-unsaturated N-phenylsulfonyl- 

Iminimium ions, acyl- 

heterocyclic synthesis, 6,746 

Iminium bromide, bromomethylene- 

Iminium chloride, a-chloro- 

Iminium chlorides, aci-nitro- 

synthesis of ketoximes, 1, 121 

reaction with enol silanes, 2,649 

enantioselective, 2, 1027 

Iminium ions 
chiral 

cyclization, 6,736 

endocyclic, N-acyl group in the ring, 2, 1057 

intermolecular reactions, 2,1057 
intramolecular reactions, 2,1062 

intermolecular reactions, 2,1066 
intramolecular reactions, 2, 1069 

Mannich reactions, 2,1008 
Pictet-Spengler cyclization, 2, 1021 

heterocyclic synthesis, 6,734 
intramolecular cyclization, 2, 1007 
intramolecular Mannich reactions, 2, 1007 
Mannich reactions, 2,954 

intermediate, 2,895 
silyl enol ethers, 2, 1015 

nucleophilic additions 
stereochemistry, 2,1008 
synperiplanar, 2,1013 

photochemistry, 2,1037 
reaction with allyl organometallic reagents, 2, 

synthesis, 6, 734 
with alkenes, 2,1023 

amidine synthesis, 6,542 
amidinium salt synthesis, 6,514 
cyclic 

endocyclic, N-acyl group outside the ring, 2, 1066 

generation 

975-1004 

Iminium salts 

Mannich reaction, 2,912 
synthesis, 6,503 

reactions with allyl organometallic compounds, 2, 
in situ generation, 1,367 

1002 
oxidation, 7,664 
preformed 

Mannich reaction, 2,898,956,960 
reactions, 2,899 
reactions with allyl organometallic compounds, 2, 

synthesis, Mannich reaction, 2,898 
reactions with crotyl organometallic compounds 

dependence of product type on metal, 2,1001 
reactions with halogen-substituted allylic anions 

regioselectivity, 2,77 
reactions with organometallic compounds, 1,365 
reactions with propargyl organometallic reagents 

dependence of product type on metal, 2,1001 
reactions with unsymmetrical methyl ketones 

regiochemistry, 2,902 
silicon stabilization 

cyclizations, 1,592 
synthesis, 6,485-583 
trimethylsily 1 

o-unsaturated 

lo00 

nucleophilic addition, 1,391 

reduction by samarium diiodide, 1,275 
Iminium salts, N-acyl- 

[3 + 21 cycloaddition reactions 
with 1,3-dimethyl(t-butyldimethylsilyl)allene, 5, 

Mannich reactions, 2, 1008 

279 
generation 

reactions with allenylsilanes, 1,598 
reactions with organometallic compounds, 1,371,373 
reactivity, 1,371 
silicon stabilization 

cyclizations, 1,592 
Iminium salts, acyloxy- 



617 Cumulative Subject Index Indanones 

synthesis, 6,493 

amide acetal synthesis, 6,567,573 
amidine synthesis, 6,543 
imidate synthesis, 6,529 
ortho acid synthesis, 6,561 
synthesis, 6,501 

amidine synthesis, 6,543 
synthesis, 6, 508 
thioimidate synthesis, 6,536 

Iminium salts, aryloxymethylene- 
synthesis, 6,505 

Iminium salts, bromomethylene- 
synthesis, 6,495 

Iminium salts, NJV-dialkyl- 
acyclic 

Iminium salts, alkoxymethylene- 

Iminium salts, alkylmercaptomethylene- 

Mannich reaction, 2,898 
Iminium salts, dihalomethylene- 

amide halide synthesis, 6,498 
Iminium salts, N&-dimethyl(methy1ene)- 

chloride 

generation in situ, 2, 901 
Mannich reaction, 2,899 
preparation, 2, 899 
reactions with enol silanes 

triflate 

trifluoroacetate 

synthesis, 2,900 

Mannich reaction, 2,905 

synthesis, 2,901 

synthesis, 2,900 
Iminium salts, NJV-disilyl- 

Mannichreaction, 2,913 
Iminium salts, halomethylene- 

alkoxymethyleniminium salt synthesis, 6,505 
amide halide synthesis, 6,499 
amidine synthesis, 6, 543 
synthesis, 6,495 

Knoevenagel reaction, 2,368 

Mannich reaction, 2,913 

formation 

Iminium salts, (methy1thio)alkylidene- 

Imiiium salts, N-silyl- 

Iminium salts, a-thio- 

Eschenmoser coupling reaction, 2,867 
Iminium salts, trimethylsiloxymethylene- 

synthesis, 6, 502 
a-Imino acids 

reduction 
enzymes, 8,204 

Gabriel synthesis, 6,81 

Gabriel synthesis, 6,81 

Iminodicarboxylic acid 
di-t-butyl ester 

methyl t-butyl ester 

Iminodicarboxylic acids 

Imino esters 
synthesis, 8, 146 

acylation, 6,504 
alkylation, 6,504 
cyclic 

aminal ester synthesis, 6,575 
reaction with silyl ketene acetals 

stereoselectivity, 2,638 
Imino esters, N-acyl- 

reactions with amides, 6,569 

Diels-Alder reactions, 5,40941 1,492,500 
initiators 

Immonium cations 

polyene cyclization, 3,343 

Diels-Alder reactions, 5,500 

synthesis 

Indacrinone 
synthesis 

Immonium ions, N-alkylaryl- 

Incensole 

via cyclofunctionalization of cycloalkene, 4,373 

via Nazarov cyclization, 5,780 

intermolecular rneta cycloaddition 
Indane 

to vinyl acetate, 5,667 
trans-Indane, 2-benzylidene- 1 -diphenylmethylene- 

Indane, l-phenyl- 
photochemical reactions, 5,721 

synthesis 
via photoisomerization, 5,208 

Indane-2-carboxylic acid 
Birch reduction 

dissolving metals, 8,500 
Indane-6-carboxylic acid, 1 -oxo- 

synthesis 

Indanedione 
Friedel-Crafts reaction, 2,756 

deh ydrodimers 
C-C cleavage, 8,995 

Knoevenagel reaction, 2,358 
1,3-Indanedione, 2-diazo- 

synthesis, 3, 893 
Indanedione, perhydro- 

synthesis 
via dissolving metal reductions, 8, 528 

1,2,3-Indanetrione 
thermal ene reaction, 2,539 

Indanomycin 
synthesis 

via cuprate 1 ,&addition, 1, 126 
Indan-1-one, 2-alkyl- 

alkylations 
via Michael addition, 4, 230 

Indan- 1 -one, 2,6-dimethyl- 
synthesis 

Friedel-Crafts reaction, 2,756 
Indan- 1 -one, 6-methoxy- 

synthesis 
Friedel-Crafts reaction, 2,756 

Indan-1-one, 2-methyl- 
synthesis 

Friedel-Crafts reaction, 2,756 
Indanone, perhydro- 

synthesis, 3, 832 
Indan-2-one, perhydro- 

synthesis, 5, 1173 
Indanones 

aldol reaction, 2, 141 
angularly substituted 

Birch reduction 

oxime 

reduction 

synthesis via Nazarov cyclization, 5,760 

dissolving metals, 8,509 

Beckmann rearrangement, 7,691 



Indazolediones Cumulative Subject Index 618 

dissolving metals, 8, 123 

Friedel-Crafts reaction, 2,754,755 
via [2 + 2 + 21 cycloaddition, 5, 1133 

synthesis 

Indazolediones 
benzilic acid rearrangement, 3,83 1 

Indazoles 
reduction, 8,636 

Indazoliione 
synthesis 

via reduction of methyl 2-azidobenzoate, 8, 386 
Indazolium salts 

reduction 
borohydride, 8,637 

Indene, 3-chloro-1 -dimethylamino- 
synthesis 

Vilsmeier-Haack reaction, 2,786 
&-Indene, 8,9-dihydro- 

synthesis 
via thermal rearrangement, 5,716 

trans-Indene, 8,g-dihydro- 
synthesis 

via photoisomerization, 5,716 
Indene, 1,l -dimethyl- 

Indene, 1 -dimethylamino- 
hydroalumination, 8,744 

synthesis 
Vilsmeier-Haack reaction, 2,782 

Indene, hexahydro- 
cis-annulated 

Indene, 2-methyl- 
synthesis via palladium-ene reaction, 5,50 

hydrozirconation 
diastereoselectivity, 8,688 

Indene, 2-nitrohydroxy- 
synthesis 

Henry reaction, 2, 329 
Indene, 2-vinyl- 

synthesis 
via photoisomerization, 5,212 
via retro Diels-Alder reactions, 5, 584 

Indenecarboxylic acid 
synthesis, 3,904 

Indenes 
anions 

phenylation, 4,472 
hydrobromination, 4,280 
ozonolysis 

in ammonia, 7,507 
Pauson-Khand reaction, 5, 1047 
photooxidation, 7,98 
synthesis 

via [3 + 21 cycloaddition reactions, 5, 1090 
via dihalocyclopropanes, 4, 1012 
via photoisomerization, 5, 197 

Vilsmeier-Hack reaction, 2,782 
Indenes, hydro- 

synthesis 
via Cope rearrangement, 5,812 

Indenoisoquinoline, tetrahydro- 
synthesis 

via Neber rearrangement, 6,787 
1 -Indenol, 2-nitro- 

synthesis 
Henry reaction, 2,329 

Inden-1-one, 2-acetylamino- 

synthesis 
Friedel-Crafts reaction, 2,757 

Indenone, 2,3-diethyl- 
synthesis 

Friedel-Crafts reaction, 3,332 
Indenone-3-carboxylic acid, 2-alkyl- 

Indenones 
synthesis, 3,828 

synthesis 
Friedel-Crafts reaction, 2,757 
via 12 + 2 + 21 cycloaddition, 5, 1135 

Indenopyran- 1,9-dione 
synthesis 

Knoevenagel reaction, 2,378 
Indenopyridazine-39-dione 

synthesis 
Knoevenagel reaction, 2,378 

Indenopyridine-l,3-dione 
synthesis 

Knoevenagel reaction, 2,378 
Indeno[2,1 -b]thiophen-8-one 

synthesis 
Friedel-Crafts reaction, 2,758 

Indium compounds, crotyl- 
type 

reactions with aldehydes, 2,24 
Indole, N-acetyl- 

Indole, 3-acetyl- 1 -benzenesulfonyl- 

Friedel-Crafts reaction, 2,744 
Indole, 1 -acetyl-2,3-dihydro-7-hydroxy- 

synthesis, 7,335 
Indole, 1 -acetyl-4-trimethylsilyl- 

Friedel-Crafts reaction, 2,742 
Indole, acyl- 

reduction 

Indole, 3-alkyl- 
synthesis 

Indole, N-alkyl- 
reduction 

Indole, 4-(benzyloxy)- 
synthesis, 8,368 

Indole, 1,4-bis(trimethylsilyl)- 
Mannich reaction 

intermediate, 2,968 
Indole, 4-bromo-3-iodo- 

Indole, dihydro- 

hydrogenation, 8,613 

synthesis 

metal hydrides, 8,270 

via Swl reaction, 4,478 

sodium borohydride, 8,616 

synthesis, 3,498 

lithiated formamidines 
reaction with benzaldehyde, 1,482 

Indole, 5,6-dimethoxy- 
reduction 

borohydrides, 8,618 
Indole, 2,3-dimethyl- 

reduction 
dissolving metals, 8, 615 
stereochemistry, 8,624 

stereoselective reduction, 8,624 
Indole, 3-N,N-dimethylaminomethyl- 

synthesis 
Mannich reaction, 2,967 

Indole, 2,3-diphenyl- 



619 Cumulative Subject Index Indolizidinone 

reduction 

synthesis 
borohydrides, 8,618 

via benzyne, 4, 5 10 
Indole, 2-ethoxycarbonyl-5-hydroxy- 

Mannich reaction, 2,967 
Indole, hexahydro- 

synthesis, 6, 742 
Indole, 7-methoxy- 

synthesis, 7, 335 
Indole, 5-methoxydihydro- 

synthesis 
via arene-metal complexes, 4,523 

Indole, 5-methoxy-1 -methyl- 

dissolving metals, 8, 614 
reduction 

Indole, 2-methyl- 

Indole, 3-methyl- 
hydrogenation, 8,612 

synthesis 
via hydroformylation, 4,926 
via intramolecular vinyl substitution, 4,846 

Indole, 5-nitro- 
reduction 

Indole, 2-oxy- 

Indole, 2-phenyl- 

Indole, 3-phenyl- 

Indole, N-phenyl- 

borohydrides, 8,618 

Vilsmeier-Haack reaction, 2,787 

synthesis, 3, 513 

synthesis, 3, 5 12 

reduction 
dissolving metals, 8,614 

Indole, 1,2,3-trialkyl- 
aminoalkylation 

@-Indoleacetic acid 
Mannich reaction, 2,967 

synthesis 
via intramolecular vinyl substitution, 4,846 

Indoleacetic acid, dihydro- 

carbonylation, 3, 1038 
ester, synthesis 

Indole alkaloids 
pentacyclic 

synthesis, 3, 8 1 
synthesis via Michael addition, 4,25 

iminium ion-arene cyclization, 2, 1021 
Knoevenagel reaction, 2,372,384 
via oxaziridines, 1,838 

Indole-3-carbaldehyde 
thallation, 7,335 

Indole-2-carboxylates, N-alkyl- 
reduction 

borohydrides, 8,618 
Indole-2-carboxylic acid 

reduction 
dissolving metals, 8,614 

Indole-3-carboxylic acid 
ethyl ester 

reduction, dissolving metals, 8,615 
Indole-3-carboxylic acid, 1 -methyl- 

Baeyer-Villiger reaction, 7,678 
Indole-2,3-quinodimethane 

synthesis 
Knoevenagel reaction, 2, 377 

Indoles 
coupling reactions, 3,511 
cyclization 

[2 + 2 + 23 cycloaddition reactions, 5, 1143 
Friedel-Crafts acylation, 2,742,743 
Mannich reactions, 2,966 

with imines, 2,970 
with 1-piperidine, 2,970 

addition reactions, 4,535 

addition reactions, 1,463 

palladium catalysts, 4,836 

metal complexes 

meta metallation 

reaction with copper(II) chloride, 7,532 
reaction with dihalocarbenes, 4, 1004 
reduction 

selective reduction, 8,530 
hydrides, 8,55 

2-sub~tituted 
lithiation, 1,474 

lithiation, 1,473 

Houben-Hoesch synthesis, 2,748 
via alkynes, palladium(II) catalysis, 4, 560,567 
via cyclization of @-aminoalkynes, 4,411 
via nitrogen-stabilized carbanions, 1,464 
via S w l  reaction, 4,478 

N-substituted 

synthesis, 4,429; 7,335 

Vilsmeier-Haack reaction, 2,780 
1H-Indoles, 3-( 1-dialky1amino)alkyl- 

synthesis 
via vinylogous iminium salts, 1,367 

Indoles, dihydro- 
synthesis 

via electrocyclic ring closure, 5,713 
Indoles, hydroxy- 

synthesis 
via FVP, 5,732 

Indoles, 2-substituted 
synthesis 

Indoles, vinyl- 
thermolysis, 5, 725 

Indoline 
Cope rearrangement, 5,790 

Indoline, N-methyl- 
metal complexes 

via hetero-Cope rearrangement, 5, 1004 

addition reactions, 4,535 
Indoline, 3-vinyl- 

oxidative cleavage 
ozone, 7,544 

synthesis, 4,429 
2-Indolinones 

via ketocarbenoids, 4, 1057 
3H-Indolium salts, 3-( 1 -pyrrolidinylmethylene)- 

Indolizidine, 1,2-dihydroxy- 
nucleophilic addition reactions, 1,367 

synthesis 

Indolizidines 
via isoascorbic acid, 1,594 

synthesis, 6,746 
chiral, 1,558 
Mannich cyclization, 2, 1041 
Mannich reaction, 2, 1010 
via cyclization of P-allenylamine, 4,411 

Indolizidmone 



Indolizine Cumulative Subject Index 620 

synthesis 
via ketocarbenoids and pyrroles, 4, 1061 

Indolizine, 8-acetoxy-3-acetyl- 

with imiiium salts, 2,962 
Mannich reaction 

Indolizine, amino- 
synthesis, 3,541 

Indolizine, 1 ,Zdiphenyl- 
Mannich reaction 

with formaldehyde and dicyclohexylamine, 
2,962 

Indolizines 
Mannich reaction, 2,962 
synthesis 

Perkin reaction, 2,399 
Vilsmeier-Haack reaction, 2,780 

5( 1H)-Indolizinone, 2.3-dihydro- 
Mannich reaction 

with Nfl-dimethylmethyleniminium chloride, 2, 
962 

Indolizinosuberenones 
synthesis 

Indolmycin 
synthesis 

Friedel-Crafts reaction, 2,765 

via conjugate addition to oxazepines, 4,206 
Indoloazepinone 

synthesis 
Friedel-Crafts reaction, 2,765 

Indoloisoquinoliie 
synthesis, 6,771 

Indolomorphan 
synthesis, 8,621 

Indolone, 2-phenyl- 
rearrangement, 3,835 

Indolones 
Diels-Alder reactions, 5,408 

Indoloquinolizidine 
ketones 

synthesis, Mannich reaction, 2, 1028 
Indoloquinolizidine, ethylidene- 

synthesis 
Mannich reaction, 2, 1031 

trans-Indoloquinolizine 
synthesis 

Polonovsky-Potier method, 2, 1021 
Indolo[2,3-a]quinolizine, octahydro- 

Mannich reaction, 2,1018 
synthesis 

Indoloquinolizine alkaloids 
synthesis 

Mannich reaction, 2, 1018 
via 3-lithiation of an indole, 1,474 

Indolosuberenones 
synthesis 

alkene protection, 6,689 

synthesis 

Friedelxrafts reaction, 2,765 
Infrared laser beams 

Ingenane diterpenoids 

via Cope rearrangement, 5,984 

via [6 + 41 cycloaddition, 5,624 
via Ireland rearrangement, 5,843 
via photocycloaddition reactions, 5, 137 

Ingenol 
synthesis 

Ingramycin 
synthesis 

via macrolactonization, 6,373 
Initiators 

low temperature 
radical reactions, 4,721 

INOC reactions (see also ‘intramolecular 
cycloaddition’ under Nitrile oxides and derivatives) 
intramolecular nitrile oxide cycloaddition, 4, 1080, 

tandem Diels-Alder, 4, 11 32 
tandem Michael reactions, 4, 1 132 

Inomycin 
synthesis, 1,569 

Inosamines 
synthesis 

1124 

via Diels-Alder reaction, 5,418 
neo-Inositol, 1 ,4-dideoxy- 1 ,4-dinitro- 

synthesis 
Henry reaction, 2,326 

Inositol phosphates 
synthesis, 7,245 

Insect antifeedants 
intermediate 

Insect pheromones 
synthesis, 2, 185 

y-lactone 

synthesis 
synthesis, 8, 166 

via carbocupration, 4,903 
via ene reaction, 5,8 
via photocycloaddition, 5, 165 

Insertion reactions 
C-H 

carbon-carbon bond formation, 3,1045-1062 
intermolecular, 3, 1046 
intramolecular, carbacycles, 3, 1048 
intramolecular, heterocycles, 3, 1056 
photochemical, 3,1048,1057 

Insulin 
transpeptidation 

Integemnecic acid 

Interface reactions 

Interhalogens 

Intermolecular coupling 

kinetically controlled, 6,399 

Baeyer-Villiger reaction, 7,679 

electrochemical oxidation, 7,790 

reaction with alkenes, 4,347 

electrochemical 

Intersaccharidic bonds 
stability, 6,634 

Intramolecular addition 
Baldwin’s rules 

aromatic compounds, 7,801 

heteronucleophiles, 4 ,3741 
Intramolecular coupling 

Intramolecular functionalization 
C-H bonds, 7,40 

Intramolecular reactions 
dissolving metals 

electrochemical 
aromatic compounds, 7,801 

reductions, 8,528 
Invictolide 

synthesis 
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5, ii66 
Iodides 

Komblum oxidation, 7,654 
reactions with carbonyl compounds 

vinyl substitutions 
organosamarium compounds, 1,257 

palladium complexes, 4,835 
Iodinanes 

Iodination 
aziridination, 7,477 

electrochemical, 7, 810 
nucleophilic displacement, 6 , 2  13 
secondary amines, 7,747 

catalyst 

conjugate enolate trap, 4,262 
hypervalent 

Iodine 

Friedel-Crafts reaction, 2,737 

enone a-hydroxylation, 7, 179 
ketone a-hydroxylation, 7, 155 
reaction with carboxylic acids, 7, 723 

reaction with alkenes, 4,346 
silver benzoate 

alkene hydroxylation, 7,447 
Iodine acetate 

glycol cleavage, 7,706 
Iodine atom transfer reactions 

radical cyclizations, 4, 803 
Iodine azide 

addition reactions 
alkenes, 7,502 

aziridine synthesis, 7,473 
azirine synthesis, 7,502 
reactions with allenes, 7,506 
Ritter reaction, 6,289 

reaction with alkenes, 4, 347 

addition reactions 
alkenes, 7,501 

aziridination, 7,473 

alkane chlorination, 7, 16 

Hofmann rearrangement, 6,803 

glycol cleavage, 7,706 
oxidative rearrangment, 7,828 

a-iodocarbonyl compound synthesis 

Iodine tetrafluoroborate, bis(pyridine)- 
reaction with 1,3-dienes, 7,536 

Iodine triacetate 
glycol cleavage, 7,706 

Iodiium tosylates, alkenyl- 
coupling reactions 

Iodinoly sis 
C-Bbonds,7,606 

Iodocarbony lation 
epoxide synthesis, 6,26 

Iodocarbonyl compounds 
radical cyclizations, 4,802 
reactions with alkenes 

Iodine fluoride 

Iodine isocyanate 

Iodine monochloride 

Iodine pentafluoride 

Iodine reagents 

Iodine tetrafluoroborate, bis(syrn-col1idine)- 

from alkenes, 7,535 

with alkenylcopper(1) compounds, 3,522 

using zirconium-promoted bicyclization of enynes, radical addition reactions, 4,754 
Iodohydrin 

deoxygenation 

synthesis 
epoxides, 8,891 

via iodomethylation with samarium diiodide, 1, 
260 

Iodolactamization 
alkenes, 7,503 

Iodolactonization 
epoxide synthesis, 6,26 
lactone synthesis, 7,523 

carbonyl compounds 
Iodomethy lation 

samarium diiodide, 1,260 

carbonyl methylenation, 1,261 

arene substitution reactions, 4,425 

reaction with vinylcopper compounds, 3,219 
tandem vicinal difunctionalization, 4,260 

ketocarbenes from, 4, 1032 

catalyst 

Iodometh y lenation 

Iodonium salts, aryl- 

Iodonium tosylates, alkynylphenyl- 

Iodonium ylides 

Ion exchange resin 

Knoevenagel reaction, 2,345 
Ionic hydrogenation 

benzothiophenes, 8,629 
furans, 8,608 
indoles, 8,623 
thiophenes, 8,610 
tosylates, 8,813 

silyl ether 
p-Ionine 

oxidative cleavage, 7,587 
Ionization potentials 

electron donors, 7,853 
measurement 

gas-phase, 7,852 

stereoselectivity, 4,384 
use of hydrazones, 2,505 

Ionomycin 
synthesis 

p-Ionone 
irradiation, 5,741 
pinacols 

synthesis 
synthesis, via electroreduction, 8, 135 

via Carroll rearrangement, 5,835 
y-Ionone 

Ionones 

Ionophore antibiotics 

cyclization, 3,349 

pinacol coupling reactions, 3,577 

noncyclic 

synthesis, 2, 248 
synthesis via [4 + 31 cycloaddition, 5,612 

via sulfones, 6, 158 
Ipalbidine 

synthesis 
Eschenmoser coupling reaction, 2,881 
via Diels-Alder reaction, 5’41 1 
via ketocarbenoids and pyrroles, 4, 1061 

Ipsdienol 
synthesis 
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acylation in, 2,721 
Ipsenol 

synthesis 
acylation in, 2,721 
ene reaction, 2,538 
via retro Diels-Alder reaction, 5,555 

Iptycenes 
synthesis 

via Diels-Alder reaction, 5,383 
Irelandxlaisen rearrangement 

ring formation, 4,791 
stereochemistry 

control, 6,859 
Ireland silyl ester enolate rearrangement 

kinetics, 5, 856 
variant of Claisen rearrangement, 5,840-847 

allylic oxidation 

catalyst 

reduction 

Iridium 

catalyst, 7, 108 

carbonyl compound hydrogenolysis, 8,320 

transfer hydrogenation, 8, 366 
Iridium, bis[chlorobis(cyclooctene)]- 

Iridium, cyclooctadienebis(trialky1phosphine)- 

Iridium, cyclooctadiene(trialky1phosphine)pyridyl- 

Iridium, tetrakis(diethylpheny1phosphine)- 

catalyst 

hydrogenation 

hydrosilylation, 8,764 

alkenes, 8,446 

alkenes, 8,446 
hydrogenation 

catalyst 
hydrogenation, 8,534 

Iridium chloride 

Iridium chloride, (3,4,7&tetramethyl- 
allylic oxidation, 7,95 

1,1O-phenanthroline)(cyclo-1J-octadiene)- 
transfer hydrogenation, 8,552 

Iridium complexes 
hydride transfer 

catalyst, 8,91 

(tripheny1phosphine)- 
crystal structure, 1,307 

synthesis 

Iridium tetrafluoroborate, diacetonatodihydrido- 

Iridodiol, dehydro- 

via conjugate addition, 4,218 

Knoevenagel reaction, 2,358,372 
use of a,a-bissulfenylated lactones, 2, 186 
via Ireland silyl ester enolate rearrangement, 5,841 

Iridoids 
synthesis 

Iridolactones 

Iridom yrmecin 
synthesis, 3,850 

synthesis, 3,384 
via magnesium-ene reaction, 5,41 
via photoisomerizations, 5,23 1 

Iron 
reduction 

enones, 8,524 
Iron, acyl complexes 

aldol reactions, 2,272 
enantioselective, 2, 315 

enolates 

reactions with mdlylpalladium complexes 

a,P-unsaturated 

synthesis and use, 2, 125 

regioselectivity, 4,642 

conjugate additions, organolithium compounds, 4, 
217 

Iron, alkoxycyclohexadienyl- 

regiocontrol, 4,674 
Iron, (arene)cyclopentadienyl- 

addition-oxidation reactions, 4,541 
synthesis, 4,521 

Iron, (-q6-benzene)cyclopentadienyl- 
addition-oxidation reactions, 4,541 

Iron, (benzocyc1ooctatetraene)tricarbonyl- 
reaction with tetracyanoethylene, 4,710 

Iron, (benzy1ideneacetone)tricarbonyl- 
reactions with dienes, 4,665 

Iron, butadienetricarbonyl- 
acetylation, 4,697 
synthesis, 4,663 

carbonyl(tripheny1phosphine)- 
transmetallation 

nucleophilic addition 

Iron, carbonylcyclopentadienylethoxy- 

stereoselective addition to symmetrical ketones, 1, 
119 

Iron, carbonylcyclopentadienylmethoxy- 
carbonyl( tripheny1phosphine)- 
ketone-imine reactions, 2,933 

Iron, cyclobutadienetricarbony 1 
synthesis and reactions, 4,701 

Iron, cyclohexadienyl- 
nucleophilic addition 

synthesis, 4,663 
regiocontrol, 4,674 

via nucleophilic addition, 4,664 
Iron, cyclohexadienylmethoxycarbonyl- 

nucleophilic addition 
regiocontrol, 4,674 

Iron, c yclopentadienyl(fluoroarene)- 
nucleophilic substitution, 4,530 

Iron, cyclopentadieny l(halobenzene)- 
nucleophilic substitution, 4,529-531 

Iron, cyclopentadienyl(q6-nitrobenzene)- 
nucleophilic substitution, 4,530 

Iron, dicarbonylcycloheptadienyl(tripheny1phosphine)- 
nucleophilic addition, 4,673 

Iron, dicarbonylcycloheptadienyl(tripheny1 phosphite)- 
hexafluorophosphate 

synthesis and reactions, 4,674 
Iron, dicarbon ylcyclohexadiene( tripheny1phosphine)- 

electrophilic substitution, 4,698 
Iron, dicarbonylcyclopentadienyl- 

alkene complexes 
reactions with nucleophiles, 4,562 

Lewis acid, 1,307 
nucleophilic addition 

alkenes, 4,576 
Iron, dicarbonylc y clopentadieny l(cinnamaldehyde)- 

Iron, dicarbonylcyclopentadienyl(cyc1ohexenone)- 

Iron, dicarbonylcyclopentadienyl(4-methoxy- 

crystal structure, 1,308 

crystal structure, 1,308,3 14 

3-butenone)- 
crystal structure, 1,308 
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Iron, dicarbonylcyclopentadienyl(tropone)- 

Iron, (q6-o-dichlorobenzene)cyclopentadienyl- 

Iron, dodecacarbonyltri- 

Iron, nonacarbonyldi- 

crystal structure, 1,308 

nucleophilic substitution, 4, 529 

reactions with dienes, 4,665 

[3 + 21 cycloaddition reactions 

dehalogenation 

reactions with dienes, 4,665 

catalyst 
carbonylation of alkyl and aralkyl halides, 3, 1026 

deoxygenation 
epoxides, 8,890 

pinacol coupling reactions 
aromatic aldehydes, 3,565 

reactions with dienes, 4,665 
Iron, tricarbonyl(cyc1oheptatriene)- 

formylation, 4,706 
reactions with acyl tetrafluoroborates, 4,707 
reactions with dienophiles, 4,710 
reaction with phosphoryl trichloride, 4,706 

Iron, tricarbonyl(q4-cyc1ohexadiene)- 
reactions with carbanions, 4,580 
reactions with nucleophiles, 4,670 
synthesis, 4,665-670 

Iron, tricarbonyl(cyc1ooctatetraene)- 
formylation, 4,706 
Friedel-Crafts acetylation, 4,706 
reaction with tetracyanoethylene, 4,709 

Iron, tricarbonyl(2,4,6-~yclooctatrienone)- 
reaction with tetracyanoethylene, 4,710 

Iron, tricarbonyl(q4-diene)- 
oxidative cyclization, 4,670 
reactions with carbon electrophiles, 4,697-702 

Iron, tricarbonyl(heptafu1valene)- 
reaction with tetracyanoethylene, 4,710 

Iron, tricarbonyl( heptafu1vene)- 
reaction with phosphoryl trichloride, 4,707 

Iron, tricarbonyl( 1,3,5-heptatriene)- 
derivatives 

with a,a’-dibromo ketone, 5,282 

a-halocarbonyl compounds, 8,991 

Iron, pentacarbonyl- 

reaction with tetracyanoethylene, 4,710 
Iron, tricarbonyl( 1 -hydroxymethylcyclohexadiene)- 

synthesis, 4, 669 
Iron, tricarbonyl(Wmethoxycarbony1azepine)- 

reaction with tetracyanoethylene, 4,7 11 
Iron, tricarbony 1( 1 -methy lcyclohexadieny 1)- 

synthesis, 4, 669 
Iron, tricarbonyl(truns-pentadiene)- 

hydride abstraction, 4,663 
Iron, tricarbonylpentadienol- 

reaction with acid, 4,664 
Iron, tricarbonyl(q4-tetraene)- 

acylation, 4 , 7 6 7 0 9  
alkylation, 4,706-709 
electrophilic reactions, 4,706 

Iron, tricarbonyl(q4-triene)- 
acylation, 4,706-709 
alkylation, 4,706-709 
electrophilic reactions, 4,706 

Iron, tricarbonyl(trop0ne)- 
reaction with tetracyanoethylene, 4,710 
synthesis, 4,707 

Iron, tricarbonyl(vinylcyc1obutadiene)- 
derivatives 

Iron carbonyls 
reaction with tetracyanoethylene, 4,710 

a-halocarbonyl compounds, 8,991 

keto1 acetates, 8,993 

dehalogenation 

reductive cleavage 

Iron chlorides 
cy clohexadienyliron complexes 

decomplexation, 4,674 
epoxide ring opening, 3,770 
lithium aluminum hydride 

reaction with organoboranes, 7,604 
silica support 

unsaturated hydrocarbon reduction, 8,485 

dehydration, 7, 843 
Iron clusters 

reductions 

Iron complexes 
nitroarenes, 8,371 

allylic oxidation, 7,95 
carbonylation 

catalysts 
formation of asymmetric iron acyls, 3, 1029 

aryl Grignard reagent reaction with alkenyl 
halides, 3,494 

a,@-unsaturated acyl 

Iron complexes, acryloyl- 
Diels-Alder reaction, 5,367-369 

[3 + 21 cycloaddition reactions 
with allyltributyltin, 5,277 

Iron complexes, allenyl- 

Iron Complexes, qi-allyl- 
[3 + 21 cycloaddition reactions, 5,279 

[3 + 21 cycloaddition reactions, 5,272 
with toluenesulfonyl isocyanate, 5,275 

Iron complexes, qi-2-butenyl- 

Iron complexes, ql-butynyl- 
[3 + 21 cycloaddition reactions, 5,273 

[3 + 21 cycloaddition reactions 
with cyclohexenone, 5,277 

reactions with alkenes, 5, 1088 
reactions with 1,3-dienes, 5, 1088 

Iron complexes, cycloheptadienyl- 
hydride abstraction, 4,686 

Iron complexes, cyclohexadienyl- 
nucleophilic addition 

steric hindrance, 4,675 
trimethylsilyl-substituted 

enolate nucleophilic addition, 4,677 
Iron complexes, cyclopentadienylcarlxne 

Iron complexes, dicarbonyl-q5-cyclopentadienyl- 

Iron complexes, dienetricarbonyl- 

Iron complexes, carbene 

cyclopropanation, 5, 1086 

[3 + 21 cycloaddition reactions, 5,272 

acylated 
cleavage, 4,702 

formylation, 4,701 
Iron complexes, dienyl- 

addition of chiral nucleophiles, 4,688 
enantiomerically enriched 

nucleophilic additions, 4,670-674 
resolution, 4,687 

synthesis, 4,687 
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stability, 4,664 
symmetrical 

synthesis, 4,665-689 
trimethylsilyl-substituted 

X-ray crystallography, 4,664 
Iron complexes, q1-2-methallyl- 

[3 + 21 cycloaddition reactions, 5,273 
Iron complexes, ql-1-propynyl- 

[3 + 21 cycloaddition reactions 
with cyclohexenone, 5,280 

reaction with chiral nucleophiles, 4,689 

hydride abstraction, 4,667,669 

Iron complexes, 2-propynyl- 

Iron complexes, a-thioalkyl- 

Iron complexes, tricarbonyl(4-methy1tropone)- 

Iron complexes, tricarbonyltropylium- 

[3 + 21 cycloaddition reactions, 5,277 

alkylation, 5, 1086 

[3 + 21 cycloaddition reactions, 5,274 

[3 + 21 cycloaddition reactions, 5,274 
substituted 

[3 + 21 cycloaddition reactions, 5,274 
Iron complexes, a$-unsaturated acyl- 

[3 + 21 cycloaddition reactions 
with allylstannanes, 5,277 

Michael acceptors 
tandem vicinal difunctionalization, 4,243 

cis- y -bone 
precursor 

synthesis via intramolecular ene reaction, 5, 18 
V-Irone 

cyclization 

Iron enolates 
acetyl 

aldol reaction, 2,3 15 
propionyl 

Lewis acid induced, 3,349 

aldol reaction, diastereofacial selectivity, 2 ,3  16 

aldol reaction, 2,317 
Irones 

synthesis 

Iron-graphi te 
reduction 

Iron hydrides 
reduction 

Iron nitrate 

via hydrofomylation, 4,924 

vicinal dibromides, 8,797 

unsaturated carbonyl compounds, 8,550 

nitration with 

reduction 

solid support 

clay-supported, 6, 11 1 

dissolving metals, 8,526 

clay, 7,846 
Iron oxide 

catalysts 
reduction, 8, 366 

Iron perchlorate, 2,6-dichlorophenylporphyrin- 
aziridination, 7,484 

Iron polyphthalocyanine 
reduction 

Iron porphyrins 

y-Irradiation 

a-halo ketones, 8,994 

alkene epoxidation catalysis, 7, 382 

hydrosilylation 
unsaturated hydrocarbons, 8,764 

Mannich reaction, 2,958 

Isatin, 5-bromo-1 -piperidyl- 
reaction with naphthols 

Ishwarane 
synthesis, 3,20 

Ishwarone 
synthesis, 3,20 

Isoacoragermacrone 
isomerization, 7,619 

Isoalloxazines 
synthesis, 4,436 

Isoamides, O-acyl- 
synthesis 

Isoamijiol 
synthesis, 3,586,603 

Isoasatone, demethoxy- 
synthesis, 3,697 

Isoatisirene 
synthesis, 6,780 

Isobenzofuran, 1,3-diphenyl- 
Diels-Alder reactions 

selenoaldehydes, 5,442 

via Ritter reaction, 6,293 

Isobenzofuranone 

Isobenzofurans 
synthesis, 7, 340 

cycloaddition reactions, 1,464 
Diels-Alder reactions, 5,413 
synthesis, 7,340 
via Diels-Alder reactions, 5,382 
via retro Diels-Alder reactions, 5,580 

Isoboldine 
synthesis, 3,679 

Isobomeol, 3-trans-benzylidene- 
epoxidation, 7,365 

Isobomeol, lo-mercapto- 
Michael addition, 5,370 

Isobomeol- 1 O-diisopropylsulfonamide 
esters 

reaction with imines, 5,102 
Isobomy lamine 

imine anion from cyclohexanone 
alkylation, 6,725 

Friedel-Crafts reaction, 3,306 

Lewis acid catalysis, 5,4 

with 3-butyn-2-one, 5, 164 

mechanism, 6,263 

Isobutene 
arene alkylation 

ene reactions 

photolysis 

Ritter reaction 

Isobutene, octafluoro- 
reaction with phenyl azide, 6,500 

Isobutylamides, 0-alkynic 
synthesis, 8,694 

Isobutylamine, n-butyl- 
methylation, 3,30 

Isobutyraldehyde 
aldol reactions 

diastereofacial selectivity, 2,264 
potassium enolates 

alkylation, 3,20 
Isobutyramides 
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alkylation, 6,501 

a-lithiated esters 
Isobutyric acid, 

crystallization, 1,41 
Isobutyric acid, a-amino- 

synthesis, 2, 1096 

acylation, Reformatsky reaction, 2,296 
Reformatsky reaction, 2,278 

peptides 

Isobutyric acid, a-bromo- 
ethyl ester 

Isobutyric acid, isobutyryl- 
ethyl ester 

Reformatsky reaction, 2,278 
Isobutyrophenone 

enolate 
Michael additions, 5, 1082 

Isobutyryl group 
guanine-protecting group, 6,642 

Isocalamendiol 
synthesis 

Isocarbac y clin 
transannular ene reaction, 2,553 

synthesis, 1,568; 3, 139 
via 1,Zaddition of silylcuprate, 1, 133 
via Claisen rearrangement, 5,833 

Isocaryophyllene 

Isochroman-3-one 
transannular cyclization, 3,387 

synthesis 
via benzocyclobutene ring opening, 5,68 1 

Isochromanones 
synthesis 
via directed metallation, 1,463 
via hetero electrocyclization, 5,741 

Isocomene 
synthesis, 3,385,713 

ene reaction, 2,546 
via Carroll rearrangement, 5,835 
via intramolecular ene reaction, 5, 11 
via Pauson-Khand reaction, 5, 1062 
via photocycloaddition, 5, 143,660,662 

Isocorytuberine 

Isocoumarins 
synthesis, 3, 807 

synthesis, 3,543 

ester, 4,395 
via bromocyclization of phenylethynylbenzoate 

via orthothallation/palladium catalysts, 4, 841 
via palladium(II) catalysis, 4, 558 
via S R N ~  reaction, 4,479 

Isocyanate, chlorosulfonyl 
acid anhydride synthesis, 6 ,3  13 
amide synthesis, 6,386 

amide synthesis, 6,399 
2-azetidinones from, 5,102-108 
cycloaddition reactions 

heterocycle synthesis, 5, 1158 
with alkynes, 5,1155 

Isocyanates 

reactions with organoytterbium reagents, 1,278 
reactions with ytterbium ketone dianions, 1,280 
reduction, 8,254 

solvolysis 
triphenylstannane, 8,74 

to give amines, 6,801 

synthesis 
carbonylation, 3, 1039 
solvolytic conversion, 6,796 

Isocyanates, phenyl 
reduction, 8,254 

Isocyanates, trichloroacetyl 
reaction with dihydropyrans 

glycal synthesis, 5, 108 

acidic hydrolysis, 6, 294 
addition reactions 

amide synthesis, 6,387 
amidine synthesis, 6,546 
amidinium salt synthesis, 6,517 
chemistry, 2, 1083 
imidate synthesis, 6, 533 
imidoyl halide synthesis, 6,526 
isomerization, 6,294 
ortho-lithiated aryl 

synthesis, 3,255 
metal-ammonia reduction, 8,830 
properties, 6,293 
reactions with a-allylpalladium complexes, 4,600 

reactions with Fischer carbene complexes, 5, 1109 
reactions with Grignard reagents, 1,544 
reduction, 8,830 

Ritter reaction, 6,293 
substitution reactions, 6,261-296 
synthesis, 6, 242 
via amides, 6,489 

thioimidate synthesis, 6,540 
Isocyanides, 4-nitrophenyl 

0-acyl thiohydroxamate photolysis, 7, 731 
Isocyanides, tosylmethyl 

acyl anion equivalents, 1,571 
Isocyanoacetates 

Aldol reactions 

Isocyanides 

carbon-centered radicals, 4,765 

regioselectivity, 4,643 

tributylstannane, 8,831 

Lewis acid asymmetric induction, 1,320 
(*)-2-Isocyanopupukeanane 

Isocyanuric acid, trichloro- 

Isocy closeychellene 

synthesis, 2, 161 

sulfide chlorination, 7,207 

synthesis 

Isoderminin 
synthesis, 1, 570 

Isodic y clopentadiene 
cycloaddition reactions 

tropones, 5,618 

Prins reaction, 2,542 

Isodysidenin, dimethyl- 
synthesis 

Ugi reaction, 2, 1096 
Isoegomaketone 

synthesis 

Isoellipticine 
synthesis 

Isoeugenol 
oxidation, 3,690 

Isoflavanones 
synthesis 

alkenylsilane acylation, 2,713 

via Diels-Alder reaction, 5,385 
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via isoflavones, 7,831 
Isoflavans 

synthesis 

Isoflavones 
reduction 

synthesis, 7,827 

via isoflavones, 7,831 

DIBAL-H, 8,544 

via chalcone, 7,829 
Vilsmeier-Haack reaction, 2,790 

Isogennacrone 
epoxide 

Isogibberellin 
rearrangement, 3,752 

from gibberellin 
Wagner-Meerwein rearrangement, 3,7 15 

Isognididione 
synthesis 

via retro Diels-Alder reactions, 5,579 
Isoharringtonine 

synthesis, 3,596 
Isoheterotropanone 

synthesis 
via retro Diels-Alder reaction, 5,569 

Isoheterotropantrione 
synthesis, 3,697 

Isoindoles 
reduction, 8,624 
substituted 

synthesis 
synthesis via retro Diels-Alder reactions, 5,582 

via arynes, 4,503 
via retro Diels-Alder reactions, 5,582 
via 5-exo-trig cyclization, 4,38 

Isoindoline 
alkylation 

Isoindolinones 
synthesis 

1037 

synthesis 

stereoselective and regioselective, 3,77 

carbonylation of o-bromoaminoalkyl benzenes, 3, 

Isoingenol 

via 16 + 41 cycloaddition, 5,624 
Isoiridomyrmecin 

synthesis 
via photocycloaddition, 5,667 
via photoisomerizations, 5 2 3  1 

Isokaurene epoxide 

Isokhusimone 

Isolinderalactone 

Isolineatin 

rearrangement,3,715 

synthesis, 3,590 

Cope rearrangement, 5,809 

synthesis 

synthesis 

Isolongifolene 

via cyclofunctionalization of cycloakene, 4,373 
Isolobophytolide 

via photocycloaddition, 5,  173 

rearrangement, 3,737 
synthesis, 3,713 

Isolongifolene, 9-OXO- 
reduction 

aluminum hydrides, 8,542 

Isomaltose 
c-analog 

synthesis, 1, 198 
Isomerization 

configurational 
hydroalumination, 8,744 

Friedel-Crafts reaction, 3,327 

cycloadditions, 4, 1163 

reduction 

Isomunchnones 

Isonicotinamide, l-benzyl-l,2dihydro- 

dhydropyridine, 8,589 
Isonicotinium dichromate 

alcohols, 7,277 
oxidation 

(1sonicotinyl)oxycarbonyl group 

Isonitrin B 

protecting group 

synthesis 

Isonocardicin A 
synthesis 

Isooctopine 
synthesis, 8, 145 

Isopelletierine 
synthesis 

Isophorone 

cleavage, 6,635 

via photocycloaddition, 5, 167 

Ugi reaction, 2,1101 

Schopf reaction, 2,943 

acetone self-condensation, 2,141 
conjugate addition 

with alkylmagnesium halides, 4,70 
hydrogenation 

homogeneous catalysis, 8,462 
reaction with organocuprates, 4,180 
reduction, 8,563 
synthesis 

Isophotosantonic lactone, isodihydro-0-acetyl- 
a-acetylation, 7, 153 

Isophthalic acid 
acid dichloride synthesis, 6,302 

Isopilocereine 
synthesis 

use of ferricyanide, 3,686 
Isopimarene 

oxidative rearrangement, 7,820 
Isopiperitenol 

synthesis 
Wittig rearrangement, 3,1010 

Isopiperitenone 
synthesis 

via Cope rearrangement, 5,817 

via Michael reaction, 4,2 

Isopodophyllotoxone 
synthesis, 3,695 

Isoprene 
anodic oxidation, 7,795 
[4 + 31 cycloaddition reactions, 5,603 
Diels-Alder reactions 

hydrobromination, 4,283 
hydrocarboxylation, 4,945 
hydrochlorination, 4,276 
hydrogenation 

Lewis acid promoted, 5,339 

homogeneous catalysis, 8,449,451 



627 Cumulative Subject Index Isoquinoline 

hydrosilylation, 8, 779 
reaction with 1,2,4-trimethylbenzene 

Friedel-Crafts reaction, 3,322 
reaction with vinylchromium carbene complexes, 5, 

1070 
selective reduction, 8,567,568 
zirconocene complex 

reactions with carbonyl compounds, 1, 163 
Isoprene, stannyl- 

Diels-Alder reactions, 5, 337 
Isoprene monoepoxide 

coupling reactions 
with alkenyl Grignard reagents, 3,476 

Isoprenoids 
conjugated 

microbial hydroxylation, 7,62 
synthesis 

synthesis, 3,882 

via Ramberg-Biicklund reaction, 6, 161 
Isopropenyl acetate 

reaction with acetals 

reaction with triethylmethoxytin 
in synthesis of botryodiplodin, 2,612 

preparation of organotin(IV) enol ethers, 2,608 
Isopropenyl acetoacetate 

synthesis 
via retro Diels-Alder reactions, 5,558 

Isopropoxy group 
cyclohexadienyliron complexes 

directing effect, 4,675 
Isopropylamine, P-phenyl- 

synthesis, 8, 376 
Isopropy lidene ketals 

protecting group 
carbohydrates, 6,631 

Isoproterenol 

Isopulegol 
synthesis, 2, 1086 

oxidation 

Isopulegone 

Isop yrocalci ferol 

solid support, 7,841 

oxidation, 7, 154 

synthesis 

Isoquinoline 
via electrocyclization, 5, 700 

electroreduction, 8,594 
hydrogenation 

2-oxide 

reactions with allenic tin, 2,86 
reduction 

nickel catalysts, 8, 597, 598 

deoxygenation, 8,391 

borohydrides, 8,581 
dihydropyridine, 8,589 
dissolving metals, 8,596 
homogeneous catalysis, 8,600 
metal hydrides, 8,580 

reductive alkylation 
borohydrides, 8,581 

Reissert compounds, 8,295 
synthesis 

aldol cyclization, 2, 173 
Isoquinoline, N-acyl- 1 -alkylidene- 1,2,3,4-tetrahydro- 

synthesis of isoquinoline alkaloids, 8,461 
hydrogenation 

Isoquinoline, 1 -alkyl- 

Isoquinoline, 4-alkyl- 
regioselective synthesis, 4,446 

synthesis 
use of imine anions, 2,482 

Isoquinoline, benzyl- 
asymmetric synthesis, 3,81 

Isoquinoline, 3-bromo- 
Sml reaction, 4,462 

Isoquinoline, 2-chloro- 
coupling reactions 

Isoquinoline, 4-ChlOrO- 
coupling reactions 

with Grignard reagents, 3,461 

with Grignard reagents, 3,461 
Isoquinoline, 6-chlorotetrahydro- 

synthesis 
via arene-metal complexes, 4,523 

Isoquinoline, cyano- 
reduction 

synthesis, 4,433 
Isoquinoline, dihydro- 

synthesis, 6,272,771 

borohydrides, 8,581 

via diazoalkene cyclization, 4, 1 157 
via Ritter reaction, 4,293; 6,295 

Isoquinoline, 3,4-dihydro- 
reaction with phthalide enolates 

silylation, 1, 366 
N-silyliminium salts 

synthesis of protoberberine alkaloids, 2,946 

Mannich reaction, 2,913 
Isoquinoline, 3,4-dihydro-6,7-diakoxy- 

Isoquinoline, 3,4-dihydro-6,7-dimethoxy- 

Isoquinoline, hydro- 

reactions with organometallic compounds, 1,366 

reactions with sulfinyl-stabilized carbanions, 1 ,5  16 

synthesis 
Mannich reactions, 2, 1023 

Isoquinoline, p-hydroxybenzyltetrahydro- 

Isoquinoline, lo-hydroxydecahydro- 
anodic oxidation, 3,666 

synthesis 
stereochemistry, 2, 1023 

Iscquinoline, hydroxytetrahydro- 
oxidation, 7,339 

Isoquinoline, 5-nitro- 
reduction 

borohydrides, 8,582 
Isoquinoline, 1 -nitroso- 

synthesis 
via oxidation of sulfimides, 7,752 

Isoquinoline, octahydro- 
synthesis, 6, 757 

Isoquinoline, perhydro- 
synthesis 

N-acyliminium ions, 2, 1073 
Isoquinoline, pivaloyl- 

lithiated 
reaction with cyclohexanone, 1,481 

Isoquinoline, N-pivaloyltetrahydro- 
bromomagnesium derivative 

crystal structure, 1,35 
Isoquinoline, tetrahydro- 

alkylation, 3,7 1 
asymmetric synthesis 



Isoquinoline Cumulative Subject Index 628 
N-acyliminium ions, 2, 1067 

reactions with aldehydes, 1,341 
lithiated 

metallation, 1,48 1 
oxidation 

oxidative coupling, 3,665 
synthesis, 6, 736,738 

formation of nitrone, 7,745 

via Diels-Alder reactions, 5,322 
Isoquinoline, tetrasubstituted 

via Beckmann rearrangement, 7,695 
Isoquinoliie, 1 -trichloromethyltetrahydro- 

synthesis, 6,736 
Isoquinoline, 1 -trimethylstannyl- 

Friedel-Crafts reaction, 2,743 
1,3(2,4)-Isoquinoliiediones 

ring contraction, 3,835 
Isoquinoline formamidine, tetrahydro- 

alkylation 

synthesis 

selectivity, 3,75 
Isoquinoliiephosphonates, dimethyl- 

synthesis, 4,446 
Isoquinolines 

@)-fused 

synthesis, 1,482; 3,77; 6,401,751,757,771 
synthesis, 1,475 

via dihalocarbene, 4, 1004 
via Sml reaction, 4,478 

Isoquinolines, 5,6-dihydro- 

via FVP, 5,718 
synthesis 

Isoquinolinium cations 

Isoquinolinium cations, 2,4-dinitrophenyl- 

Isoquinolinium salts 

Diels-Alder reactions, 5,499,500 

Diels-Alder reactions, 5,500 

reduction 
aluminum hydrides, 8,587 
borohydrides, 8,587 

Isoquinolinium salts, N-alkyl-3,4-dihydro- 
Mannich reaction, 2,912 

Isoquinolinodioxop yrroline 
Diels-Alder reactions, 5,323 

Isoquinolinoid alkaloids 
tetracyclic 

synthesis via [2 + 2 + 21 cycloaddition, 5,  1150 

via Swl reaction, 4,477 

3(2H)-Isoquinolinones, 1 ,Cdihydro- 

Isoquinolin- 1 -ones, 1,2,3,4-tetrahydro- 

1 (2H)-Isoquinolone, 3-aryl-4-hydroxy-3,4-dhydro- 
synthesis 

Isoquinolones 
synthesis 

Isoquinolones, dihydro- 

synthesis 

N-substituted, synthesis 
carbonylation, 3, 1038 

Mannich reaction, 2,927 

via arynes, 4,503 

synthesis 
Mannich reaction, 2,928,956 
via Sml reaction, 4,479 

via Wittig reaction, 1,757 

Isoquinuclidines 
synthesis, 6.86 

Isorenieratene 
synthesis, 3,585 

Isoretronecanol 
synthesis 

Eschenmoser coupling reaction, 2,881 
via Baeyer-Villiger reaction, 7,677 

Isorotenone 

Isosalutaridine 

Isoselenazoles 

Isoselenoc y anates 

synthesis, 7, 157 

synthesis, 3,679 

reduction, 8,658 

reduction 

Isoseychellene 
synthesis 

synthesis, 3,691 

synthesis, 1,593 

tributylstannanes, 8,830 

Prins reaction, 2,542 
Isosilybin 

Isositsirikine 

Mannich reaction, 2,1031 
Isosparteine 

ethylmagnesium bromide complex 
crystal structure, 1,13 

Isostegane 

Isosteviol 

synthesis, 1,566 
use of vanadium oxytrifluoride, 3,675 

from steviol 
Wagner-Meenvein rearrangement, 3,7 15 

Isotetralin 
reaction with dihalocarbenes, 4,1002 
reduction 

Wilkinson catalyst, 8,445 

catalytic hydrogenation, 8,656 

reduction, 8,656 

amide synthesis, 6,399 
reduction, 8,830 

Isothiocyanates, allyl- 
synthesis 

Isothiocyanates, P-trans-phenylselenoalkyl 
synthesis, 7,496 

Isourea, 0-alkyl- 
imide alkylation, 6,74 
phthalimide alkylation, 6,80 

Isourea, alkylaryl- 
hydrogenolysis, 8,912 

Isourea, 0-alky 1-N&-dicyclohexyl- 
hydrogenation,8,815 

Isourea, allyl- 
.rr-allylpalladium complexes from, 4,590 

Isourea, 0-aryl-N&’-dialkyl- 
hydrogenolysis, 8,912 

Isourea, 0-aryl-NJV-dialkyl- 
hydrogenolysis, 8,912 

Isourea. 0-aryl-N&’-dicyclohexyl- 
synthesis, 8,913 

Isourea, 0-aryl-N&-diethyl- 
hydrogenolysis, 8,912 

Isothiazole, 4-nitro- 

Isothiazoles 

Isothiocyanates 

tributylstannane, 8,83 1 

via allylthiocyanates, 6,846 



629 Cumulative Subject Index Ivanov reaction 

Isourea, O-geranyl- 
reaction with phthalimide 

N-allylation, 6,86 
Isourea, O-linalyl- 

reaction with phthalimide 
N-allylation, 6,86 

Isourea, 0-methyl-N,”-dicyclohexyl- 
alkylation, 6,74 

Isovaleraldeh y de 
aldol reaction 

Isoxazole, amino- 
2,2,5-trimethylcyclopentanone, 2, 154 

synthesis 
via activated allene, 4, 56 

Isoxazole, 5-chloro- 
dechlorination 

Isoxazole, 5-Cyan0- 
reduction, 8,646 

Isoxazole, sulfinyl-4,5-dihydro- 
metallated 

sodium borohydride, 8,646 

reaction with aldehydes, 2,487 

reaction with aldehydes, 2,486 

Isoxazole, 3-p-tolylsulfinylmethyl-4,5-dihydro- 

Isoxazoles 

metallated 

Bechann fragmentation, 6,775 
Diels-Alder reactions, 5,491 
hydrogenation 

rearrangement, 6,543 
reduction, 8,644 
reductive cleavage, 8,392 
synthesis 

over Pd or pt, 6,403 

via Homer reaction, 1,779 
Isoxazoles, 3-aryl- 

synthesis 
via retro Diels-Aider reactions, 5,584 

Isoxazoles, 4J-dihydro- 
reductive cleavage, 8,392 

Isoxazoles, 4-(oxoalky1)- 
pyridines from, 8,645 

Isoxazoles, 4-silyl- 
synthesis 
via [3 + 21 annulations, 1,602 

Isoxazoles, tetrahydro- 
reduction, 8,395 

Isoxazolidine, N-methyl- 
synthesis 
via nitrile oxide cyclization, 4, 113 1 

Isoxazolidine, 2-phenyl-3,5-dioxo- 
Knoevenagel reaction, 2,357 

Isoxazolidines 
bicyclic 

bridged 
synthesis via 1,3-dipolar cycloadditions, 4, 1077 

synthesis, 1,393 
synthesis via nitrone cyclization, 4, 11 14 

fused 

synthesis via nitrone cyclization, 4, 11 13, 11 14 

ring opening, 8,648 

via 1,3-dipolar cycloadditions, 4, 1076 
2-Isoxazoline, 3,Sdiphenyl- 

reduction, 8,648 

synthesis 

reduction 
LAH, 8,647 

Isoxazoline, methoxycarbonyl- 

gold(1) enolate, 2,233 
2-Isoxazoline, 2-methyl- 

Isoxazoline-4-carboxylic acids 

synthesis 

reduction, 8,647 

esters of 

Isoxazolines 
reduction, 8,647 

5,9-fused bicyclic 
synthesis via nitrile oxide cyclization, 4, 11 27 

in tetrahydropyran cyclization 
stereoselectivity, 4,383 

reduction, 8,70,647 
5-substituted 

synthesis 

A*-Isoxazolines 
synthesis, 7, 628 

Isoxazolin-5-one 
hydrogenation 

Isoxazolium salts 

Isoxazolones 

synthesis via 1,3-dipolar cycloadditions, 4, 1079 

via 1,3-dipolar cycloadditions, 4, 1078 

palladium catalyst, 8,649 

reduction, 8,644,646 

Knoevenagel reaction, 2,364 
stereoselectivity, 2,351 

Isoxazol ylsulfonamides 
hydrogenation, 8,645 

Itaconic acid 
asymmetric hydrogenation 

esters 

transfer hydrogenation 

homogeneous catalysis, 8,46 1 

hydrogenation, 8,449 

triethylammonium formate, 8,84 
Iterative rearrangements, 5, 891-896 
Iturinic acid 

synthesis 
Eschenmoser coupling reaction, 2,875 

Ivalin 
synthesis 
via conjugate addition to a,@-unsaturated imine, 4, 

21 1 
Ivanov reaction 

carboxylic acid dianions 

stereoselectivity 

Zimmerman-Traxler transition states, 2, 153 

reaction with aldehyde or ketone, 2,210 

effect of counterion, 2,211 



J 
Japanese hop ether 

synthesis 
via Pauson-Khand reaction, 5,105 1 

Jasmonate, methyl- 
synthesis 

via conjugate addition, 4,215 
Jasmone 

precursor synthesis, 1,558 
synthesis 

alkene protection, 6,689 
via Grignard addition, 1,407 
via Nazarov cyclization, 5,780 
via retro Diels-Alder reactions, 5,561 
via thioesters, 6,439 
via Wacker oxidation, 7,454 

cis-Jasmone 
synthesis 

aldol cyclization, 2, 161 
via [3 + 21 cycloaddition reactions, 5,308 

Jasmone, dihydro- 
synthesis, 1,563; 3,869; 7,457 

via [3 + 21 cycloaddition reactions, 5,308 
via dialkylative enone transposition, 7,615 
via Wacker oxidation, 7,494 

Jasmonic acid 
biosynthesis 

methyl ester 
via Nazarov cyclization, 5,780 

asymmetric synthesis, 6, 150 
synthesis, 3,653 

Jasmonic acid, dihydro- 
methyl ester 

synthesis, 2,710 
Jasmonoids 

synthesis, 1, 566 
conjugate addition, 2,331 

Jatropholones 
synthesis 

Jatrophone 

Jatrophone, 26-hydroxy- 

via Diels-Alder reaction, 5,342 

synthesis, 3,26 

synthesis 
via [3 + 21 cycloaddition reactions, 5,311 

Johnson-Faulkner rearrangement 

Johnson ortho ester rearrangement 
aldols, 5,839 

allyl alcohols 

variant of Claisen rearrangement, 5,839 

use of N-methylphenylsulfonimidoylmethyllithium, 

remote stereocontrol, 5,864 

Johnson reaction 

1,737 
Jones oxidation 

chromium(V1) reagents 
alcohols, 7,253 
ethers, 7,240 

Jones reagent 
cy clohexadienyliron complexes 

decomplexation, 4,674 
Joubertiamine, 3-0 '-methoxy-4'-0-methyl- 

synthesis 
stereocontrolled, via Eschenmoser rearrangement, 

5,838 
Joubertiamine, O-methyl- 

synthesis 
via cyclohexadienyliron complexes, 4,674 

Juglone 

Julia coupling 
Diels-Alder reactions, 5,373,376 

allylsilanes, 2,586 
reductive cleavage, 1,794 
EIZ-selectivity, 1,793 
sulfur-stabilized alkenations, 1,792 

synthesis 
Julolidme 

Eschenmoser coupling reaction, 2,881 
Juncusol 

synthesis 
via retro Diels-Alder reaction, 5,572 

Junenol 
synthesis 

ene reaction, 2,541 
Justicidin 

synthesis 
via ortho-directed addition, 1,468 

Juvabione 
synthesis, 2,91; 8,948 

from protected cyanohydrins, 3, 198 
via Cope rearrangement, 5,821 

via iterative rearrangements, 5,891 

Juvenile hormone 
synthesis, 3,99, 107 

630 



K 
K-glucoride 

K-selectride -see Potassium tri-s-butylborohydride 
Kahweol 

synthesis, 8, 169 

synthesis 

Kainic acid 
synthesis 

a-Kainic acid 
synthesis 

via cyclopropane ring opening, 4, 1044 

via Diels-Alder reaction, 5,468 

via intramolecular ene reaction, 5, 14 
via Ireland rearrangement, 5,843 

Karachine 
synthesis 

Karahanaenone 
synthesis 

Mannich reaction, 2, 1013 

pinacol rearrangement, 3,728 
via Cope rearrangement, 5,803,976 
via [4 + 31 cycloaddition, 5,603 

ent-Kaurane 

Kaurene 
microbial hydroxylation, 7,64 

rearrangement, 3,7 15 
synthesis 
via Birch reduction, 8,500 

KDO synthetase 
organic synthesis 

use in, 2,465 
Kessanol 

synthesis 
ene reaction, 2,55 1 
Knoevenagel reaction, 2,381 
via cyclofunctionalization of cycloalkene, 4,373 

Ketal, cycloheptylidene 
diol protection 

removal, 6,660 
Ketal, cyclohexylidene 

diol protection 
removal, 6,660 

Ketal, cyclopentylidene 
diol protection 

diol protection 

acyclic 
selective reduction, 8,217 

asymmetric epoxidation 
compatibility, 7,401 

carbonyl group protection, 6,675 
Chiral 

cyclic 

reduction 

a,P-unsaturated 

removal, 6,660 
Ketal, isopropylidene 

removal, 6,660 
Ketals 

conjugate additions, 4,208-210 

diol protection, 6,659 

metal hydrides, 8,267 

addition reactions with alkylaluminum 
compounds, 1,88 

Ketals, cyclopropenone 
vinylcarbene generation 
[4 + 31 cycloaddition reactions, 5,599 

Ketals, a-hydroxy 
chiral 

addition reactions with alkylaluminum 
compounds, 1,89 

Ketene, dichloro- 

Ketene, diphenyl- 
generation, 5,86 

reaction with a-allylpalladium complexes, 4,602 
reaction with benzoquinone, 5,86 
reaction with ethoxyacetylene, 5,732 
reaction with tricarbonyl(cyc1oheptatriene)iron 

complexes, 4,710 
Ketene, vinyl- 

synthesis 

Ketene acetals 
[2 + 21 cycloaddition reactions, 5,71 
Diels-Alder reactions, 546 1 
ortho acid synthesis, 6,556 
preparation, 2,605 

reactions with isocyanates, 5, 103 
reaction with vinyl ethers, 5,684 
synthesis 
via Homer reaction, 1,774 

via cyclobutenone, 5,675 

Eschenmoser coupling reaction, 2,869 

Ketene N,O-acetals 

Ketene 0,O-acetals 

Ketene Sfl-acetals 

Ketene S,S-acetals 

protonation, 6,505 

2,2-bis(dialkoxy)carhnitrile synthesis, 6,564 

alkylmercaptomethyleniminium salt synthesis, 6,5 1 1 

hydrolysis 
synthesis of thiol esters, 6,444 

Ketene N,O-acetals, N-allyl- 
amino-Claisen rearrangement, 6,861 

Ketene acetals, bis(trimethylsily1)- 
reaction with imines, 5, 102 

Ketene 0-alkyl 0’-silyl acetals 
Vilsmeier-Haack reaction, 2,792 

Ketene aminals 
amidinium salt synthesis, 6,518 
2,2-bis(dialkylamino)carbonitrile synthesis, 6,577 
reactions with isocyanates, 5,103 
tris(dialky1amino)alkane synthesis, 6,582 

Ketene dithioacetals 
alkynylsilane cyclization reactions, 1,608 
coupling reactions 

with alkyl Grignard reagents, 3,448 
deprotonation 

y-selectivity, 2.72 
synthesis, 6, 134 

cycloaddition reactions 
Ketene-N-methylimine, diphenyl- 

metal catalyzed, 5,1195 

silyl enol derivatives, 3,50 

Ketenes 
acetals 

acylation, 6,332 

63 1 



Ketenes Cumulative Subject Index 632 
thiols, 6,443 

alkali metal enolates, 2, 107 
bis(trimethylsily1) acetals 

aldol condensation, stereoselectivity, 2,634 
reaction with aldehydes, 2,632 

boron enolates 
stereoselectivity, 2, 112 

carbene precursors, 4,961 
dithioacetal monoxide 

electrocyclization, 5,730-734 
formation 

hydration, 4,299 
intramolecular [2 + 21 cycloaddition, 5, 1021 
Perkin reaction, 2,399 
reaction with boron reagents 

reaction with carbonyl compounds 

addition reaction with enolates, 4, 100, 109 

lithium ester enolates, 2,278 

production of alkenyloxyboranes, 2,242 

chemoselectivity, 5,86 
regioselectivity, 5,86 
stereoselectivity, 5,87439 

transition metal catalysis, 4, 709-712 

chemoselectivity, 5,92-99 
regioselectivity, 5,92-99 
stereoselectivity, 5,95-99 

reaction with nitriles, 6,401 
reaction with silylamines, 2,605 
silyl acetals 

reaction with dienes 

reaction with imines 

reaction with nitroarenes, 4,429 
rhodium enolates, aldol reaction, 2,310 

via retro Diels-Alder reactions, 5 ,558  

Michael addition, 4, 10 

synthesis, 2, 117 

synthesis 

thioacetal monoxides 

tin enolates 

Ketenes, cyano- 

Ketenes, diacyl S,S-acetals 
generation, 5,90 

synthesis 
Knoevenagel rection, 2,364 

Ketenes, dimethyl- 
synthesis 
via retro Diels-Alder reactions, 5,558 

Ketenes, diphenyl- 
[3 + 23 cycloaddition reactions 

with 11'-butynyliron complexes, 5,277 
Ketenes, divinyl- 

Ketenes, p-keto 
Diels-Alder reactions, 5,395 

aminals 
alkylation, 6,5 18 

Ketenes, methylene- 
synthesis 

aminals 

Knoevenagel reaction, Meldrum's acid, 2,356 
Ketenes, P-(methylmercaptothiocarbony1)- 

alkylation, 6,519 

[2 + 21 cycloaddition 
1,3-dienes, 5, 1020 

intramolecular cycloadditions, 5, 1029 
synthesis 

Ketenes, vinyl- 

via cyclobutenone ring opening, 5,688,689 
Ketene selenoacetals 

synthesis 
via P-hydroxyalkyl selenides, 1,705 

from aldehyde dimethylhydrazones, 2,517 

Ketene thioacetals 
preparation 

reaction withN-acyliminium ions, 2,1064 

synthesis 

Ketenimines 

Ketene thioketals 

via Homer reaction, 1,774 

alkenylaminoboranes from, 2,244 
amidine synthesis, 6,546 
cycloaddition reactions, 5, 113 
[3 + 21 cycloaddition reactions, 5,297 
imidoyl halide synthesis, 6,526 
reactions with enolates 

Mannich reaction, 2,927 
reactions with Fischer carbene complexes, 5, 1109 
synthesis 

unsymmetrical 

Keteniminium salts 
2-azetidmiminium salts from, 5,108-1 13 

Keteniminium tetrafluoroborate, tetramethyl- 
p-lactams from, 5, 112 

Ketimines 
metallated 

unsymmetrical 

via amides, 6,489 

deprotonation, 2,476 

alkylation, 3,3 1 

deprotonation, 3,32 
Ketoacetates 

synthesis 
via solid support oxidation of acetates, 7, 842 

Keto acids 
enzymic reductions 

synthesis 

a-Keto acids 

lactate dehydrogenases, 8, 189 

via oxidation of alkylidene cycloalkanones, 7,684 

synthesis, 7,661 
double cubonylation, 3, 1039 
oxazolones, 2,396 

P-Keto acids 
wallylpalladium complexes from, 4,592 
enzymic reduction 

synthesis of p-hydroxy esters, 8, 190 
Knoevenagel reaction, 2,359 
reaction with allyl carboxylates 

palladium catalysis, 4,618 
y-Keto acids 

(2H)-pyridazinones 
reduction, 8,343 

synthesis 
via acylation of boron-stabilized carbanions, 1,497 

P-Keto aldehydes 
metal enolates 

alkylation, 3,54 

Reformatsky reaction 

a-Ketoamides, y-amino- 

Ketoamides 

regioselectivity, 2,284 

synthesis 
via palladium(II) catalysis, 4,560 



633 Cumulative Subject Index Ketones 

Ketocarknes 
rearrangement 

Wolff rearrangement, 3,893 
Keto esters 

dianions 

enzymic reductions 

reactions with organoaluminum-ate complexes 

Reformatsky reaction 

synthesis 

a-Keto esters 

inhibition by copper, 3,896 

aldol reactions, 2, 189 

lactate dehydrogenases, 8, 189 

facial selectivity, 1, 86 

regioselectivity, 2,284 

double carbonylation, 3, 1039 

synthesis, 7,661 
via oxalic acid derivatives, 1,425 

$-Keto esters 
cleavage, 2,855 
decarboxylation, 2, 817 
metal enolates 

alkylation, 3,54 
sulfenylation, 7, 125 
synthesis 

?-Keto esters 
synthesis 

Claisen condensation, 2,817 

via ester enolate addition reactions, 4, 109 
a-Ketohydrazones 

oxidation 
synthesis of a-diazo ketones, 3,890 

a-Keto1 acetates 
reductive cleavage 

iron carbonyls, 8,993 
metals, 8,991 

a-Keto1 rearrangement 
pinacol rearrangement 

comparison with, 3,722 
Ketols 

cleavage 

deoxygenation 
mechanism, 8,984 

metal ions, 8,992 
a-Ketols 

reductive cleavage 
metal ions, 8,992 
metals, 8,991 

via samarium acyl anions, 1,273 
synthesis 

Ketone enolates 
addition reactions 

Michael additions, 5, 1082 

y -acetoxy-a$-unsaturated 

achiral 

alkenes, palladium(II) catalysis, 4, 572 

Ketones 

reaction with cuprates, 4, 179 

reactions with type I crotyl organometallics, 2, 

reactions with type I11 crotyl organometallics, 2, 

aldol reaction, 2, 143 
a-alkylated, synthesis, 3,26 
lithiated imines, 3, 37 

9-19 

19-24 
acyclic 

reduction, 8 ,2  
regiospecific alkylation, 3 ,3  
synthesis via retro Diels-Alder reactions, 5,573 
tandem vicinal difunctionalization, 4,243-245 

acyclic aliphatic 
Baeyer-Villiger reaction, 7,676 

acyclic enolates 
alkylation, 3, 17 

acylation, 2,795-863 
acid catalysis, 2,832 
by esters, 2, 829 
regiochemistry, 2,835 

acyloin coupling reactions 
with esters, 3, 630 

1,2-addition reactions 
acyl anions, 1,546 
cyanohydrin ethers, 1,551 
cyanohydrins, 1,548 
a-(dialkylamino)nitriles, 1,555 
hydrazones, 2,511 
phosphonate carbanions, 1,562 

addition to diazoalkanes, 3, 783 
aldol reactions 

external chiral reagents, 2,262 
self-addition, 2, 140 
with aldehydes, 2,142-156 

Perkin reaction, 2,400 

electroreduction, 8, 134 
synthesis via Claisen rearrangement, 5,  827 

y-alkoxya,$-unsaturated 
conjugate additions, organocuprates, 4, 179 

alky 1-aryl 
aldol reaction, 2, 150 

a-alkylated 
enantioselective synthesis, 3, 35 
synthesis via dissolving metal conjugate reduction, 

aliphatic 

alkenic 

4,254 
a’-alkylated 

synthesis, 3,28 
a-alkylation, 4,260 
alkyl enol ether derivatives 

alkylation, 3,25 
alkylidenation 

dihaloalkane reagents, 5, 1125 
a-alkyl-$,y-unsaturated 

synthesis, 3,23 
alkynes from, 8,950 
alkynic 

cyclization, catalysts, 5,22 
electroreduction, 8, 134 
synthesis, 1,405 
synthesis from lactones, 1,418 

reduction, 8,357,545 

reduction, 8, 114 

Beckmann rearrangement, 7,694 

Birch reduction, 8, 508 
hydrogenolysis, 8,319 
reactions with boron-stabilized carbanions, 

reduction, 8, 114, 115 

a,$-alkynic 

allenic 

amides from 

aromatic 

1,498 
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aromatic methyl 
aldol reaction, 2, 150 

arylation 
regiochemishy, 4,465 

asymmetric aldol reaction 
boron reagents, 2,264 

Barbier-type reactions 
organosamarium compounds, 1,256 

bicyclic 
alkylation, 3, 11 
enzymic reduction, 8,197 
synthesis via palladium catalysts, 4,841 

bicyclic @,y-unsaturated 
photoisomerizations, 5,222 

boron trifluoride complex 
NMR, 1,292 

bridged bicyclic 
enzymic reduction, specificity, 8,200 

bromination 
bromine, 7, 120 

chiral enolates 
aldol stereoselection, 2,224 

aldol reaction, stereoselectivity, 2,224 

organoytterbium compounds, 1,279 

aldol reaction, 2, 147 
a-alkylated, synthesis, 3,26 
axial selectivity of alkyl addition, 1.78 
dehydrogenation, 7, 132 
dehydrogenation using palladium(II) chloride, 7, 

homologation, 3,781 
nucleophilic addition reactions, 1,67 
reactions with diazoalkanes, 1,847 
reduction, 8,5, 14 
regiospecific alkylation, 3,3 
ring contraction, 7,83 1 
ring expansion, 7,83 1 
stereocontrol, cathodic reduction, 8, 133 
tandem vicinal difunctionalization, 4,245 

cyclic 2-alkoxycarbonyl 
synthesis, 2,806 

@-cyclopropyl-cr,@-unsaturated 
reaction with cuprates, 4, 180 

Danens glycidic ester condensation, 2,424 
dehydrogenation, 7, 144 

chiral @-hydroxy 

cross-coupling reactions 

cyclic 

140 

benzeneseleninyl chloride, 7,135 
copper(II) bromide, 7,144 
palladium catalysts, 7, 141 

deprotonation 
regioselectivity, 2, 183 

dienolates 
intramolecular y-alkylation, 3,25 

dimethylthioacetal ,$$-dioxides 
ketone synthesis from, 3, 143 

electron deficient 
Diels-Alder reactions, 5,432 
ene reaction, 2,538 

electroreduction, 8, 132 
stereocontrol, 8, 133 

enantioselective reduction 
Lewis acid coordination, 1,317 

enolate geometry 
effect of base, 2,192 

enolates 
addition reactions with alkenic a-systems, 4, 

bromination, 7,120 
crystal structures, 1,26 
deprotonation regioselectivity, 2, 101 

methylenation using Tebbe reagent, 5,1123 
reactions with organocerium compounds, 1,234 
reactions with organosamarium(III) reagents, 1, 

99-105 

enolizable 

253 
enol silyl ethers of, 2,599 
fluoro 

synthesis, epoxide ring opening, 3,748 
a-formyl a,@-unsaturated 

synthesis, 2,838 
geminal dialkylation 

titaniumw) reagents, 1,167 
halogenation, 7, 120 
Henry reaction, 2,329 
homologation, 3,783 

diazo compounds, 6,129 
to enones, 7,821 

catalytic, 8, 141 
hydrogenation 

a-hydroxylation, 7, 152 
hydrozirconation, 8,683 
intermolecular acylation, 2,837 
intermolecular additions 

allylsilanes, 1,610 
intermolecular pinacol coupling reactions, 3,570 
intramolecular acylation, 2,843 
intramolecular additions 

allyltrimethylsilane, 1, 612 
Lewis acid complexes 

rotational barriers, 1,290 
macrocyclic 

lithiated imines, 3.37 
5-7-membered cyclic 

syn selective aldol reaction, titanium enolates, 2, 
306 

metal enolates 

a-metallated 

0-metallated tautomers 

1 -methoxy-substituted cyclic @,y-unsaturated 

methylenation, 1,532 

alkylation, 3,3 

formation, 3,3 

formation, 3,3 

photoisomerizations, 5,226 

phenylthiomethyllithium, 6,139 
Tebbe reaction, 1,746; 5,1123 

synthesis, 3,33 
a-methyl a,@-unsaturated 

mixed aldol reaction, 2, 142 
monocyclic @,y-unsaturated 

nonalkenic 

nonconjugated alkenic 

optical resolution, 1,534 
photolysis, 7,41 
polyunsaturated 

radical cyclizations, 4,817 

photoisomerizations, 5,222 

electroreduction, 8, 131 

electroreduction, 8,134 

tandem vicinal difunctionalization, 4,253 
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reactions with allylic organocadmium compounds, 1, 

reactions with arynes, 4,510 
reactions with boron-stabilized carbanions, 1,498 
reactions with chloromethyleneiminium salts, 2,785 
reactions with diazoalkanes, 1,845 

homologation, 3,778 
reactions with dienes 

transition metal catalysis, 4,709-712 
reactions with dithioacetals, 1,564 
reactions with organoaluminum reagents 

discrimination between aldehydes and, 1,83 
reactions with organocadmium compounds, 1,225 
reactions with organocerium reagents, 1,233 
reactions with organocopper compounds, 1,116 
reactions with organometallic compounds 

226 

chemoselectivity, 1, 145 
Lewis acid promotion, 1,326 

reactions with samarium diiodide 
pinacolic coupling reactions, 1,271 

reactions with trialkylaluminum 
synthesis of aluminum enolates, 2, 114 

reactions with type I crotylboron compounds, 2, 
1&15 

reactions with zinc ester dieneolates, 2,286 
reduction, 8,923-95 1 

Alpine borane, 7,603 
cathodic, 8, 13 1 
chiral boron reagents, 8, 101 
diimide, 8,478 
2,5-dimethylborolane, 2,258 
dissolving metals, 8,307-323 
dissolving metals, stereoselectivity, 8, 1 16 
ionic hydrogenation, 8,487 
samarium diiodide, 8, 115 
selective, 8, 18 

reductive coupling 
nitriles, 1, 273 

Reformatsky reaction, 2,28 1 
saturated 

cycloalkylation, 3, 18 
saturated heterocyclic 

aldol reaction, 2, 149 
selenenylation, 7, 129, 131 

kinetic product, 7, 130 
self-condensation, 2, 141 
spirocyclic P,y-unsaturated 

steroidal 

steroids 

a-substituted 

P-substituted a$-unsaturated 

sulfenylation, 7, 125 
sulfimylation, 7, 127 
synthesis 

photoisomerizations, 5,222 

synthesis, regiospecific alkylation, 3, 11 

dehydrogenation, 7, 132, 136 

reductive elimination, 8,925 

reaction with cuprates, 4, 180 

a-alkoxy carbanions, 3, 197 
alkylboronic esters, 3,797 
alkynylborates, 3,799 
carbonylation, 3,1023 
coupling reactions with organometallics, 3,463 
cyanoboronates, 3,798 
a-heterosubstituted sulfides and selenides, 3,141 

intramolecular dehydrative acylations, 2,711 
intramolecular Friedelxrafts reaction, 2,7 10 
organoboranes, 3,780,793 
palladium mediated, 2,749 
syn selective aldol reaction, zirconium enolates, 2, 

via acylation of boron-stabilized carbanions, 1,497 
via alkenes, 7,600 
via carboxylic acid derivatives, 1,398 
via P-hydroxyalkyl selenides, mechanism, 1,718 
via oxidation of secondary alcohols, 7,318 
via oxidative cleavage of alkenes, 7,541 
via Wacker oxidation of alkenes, 7,450 
Vilsmeier synthesis, 2,748 

302 

tandem vicinal difunctionalization, 4,242-246 
tin enolates 

synthesis, 2, 116 
P-tosyloxya,P-unsaturated 

cyclopropanation, 4,976 
tricyclic 

synthesis, regiospecific alkylation, 3, 1 1  
unconjugated unsaturated 

hydrogenation, 8,439 
unsaturated 

reduction, diimide, 8,476 
a$-unsaturated 

addition reaction with Grignard reagents, 4,83 
Baeyer-Villiger reaction, 7,684 
1,3-carbonyl group transposition, 6,836 
conjugate additions, 4,208-212 
conjugate reduction, 4,239 
dehydrogenation, 7, 142 
deprotonation, 2, 105 
dimethylhydrazones, deprotonation, 2,506 
dissolving metal reduction, 8,481 
electroreduction, 8, 134 
ene reactions, 5,5 
enzymic reduction, 8, 191,205 
Henry reaction, regioselectivity, 2,330 
Henry reaction, stereoselectivity, 2,330 
hydrazones, y-deprotonation, 2,509 
hydride additions, 2, 106 
hydrobromination, 4,282 
hydrofomylation, 4,924 
hydrogenation, 8,533 
hydrogenation, homogeneous catalysis, 8,452 
a-hydroxylation, 7, 174 
metal dienolates, alkylation, 3,21 
methylation, 3,23 
Michael acceptors, 4,261 
partial reduction, 8,526 
reaction with organocuprates, 1, 116 
reaction with organolithium compounds, 4,72 
reaction with vinyl zirconium reagents, 1, 155 
reduction, metal hydrides, 8, 15 
sp’ center, hydroxylation, 7, 179 
synthesis, 3,880,894 
synthesis via allylic anions, 2,61 
synthesis via cyclopropane ring opening, 4, 1020 
synthesis via Knoevenagel reaction, 2,359 
synthesis via Mannich bases, 2,897 
synthesis via Ramberg-Bilcklund rearrangement, 

synthesis via retro Diels-Alder reactions, 5,553, 
3,870 

573 
a,P;P’,y’;G,e-unsaturated 
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photoisomerizations, 5,229 

allylic oxidation, 7 ,8  19 
formation of, Friedel-Crafts reaction, 2,708 
rearrangement, 5,216 
stereoselective synthesis, 6,85 1 
synthesis via acylation of .rr-allylnickel 

complexes, 1,453 
synthesis via kallylnickel halides, 3,424 

Ply; @’ ,y ’ -unsaturated 
photoisomerizations, 5,229 

y,8-unsaturated 
synthesis via Claisen rearrangement, 5, 1004 

unsymmetrical 
Michael addition, 4,6 
regioselective alkylation, 3 ,2  
synthesis, 3, 199 

alkylation, 3,30 

regioselective alkylation, 3,7 

@, y-unsaturated 

unsymmetrical enamines 

unsymmetrical enolates 

1 ,2-Ketones 
transposition 

Ketones, a-acetoxy 
reduction, 8,935 

Ketones, acyclic diary1 
Baeyer-Villiger reaction, 7,678 

Ketones, (3-acylamide 
synthesis, 6,27 1 

Ketones, 1-adamantyl ethyl 
aldol reaction 

Ketones, a-alkoxy 

Baeyer-Villiger reaction, 7,684 

stereoselectivity, 2, 193 

cyclic 

reactions with organocuprates, 1, 108 
Ketones, (3-alkoxy 

reduction, 8,9 
synthesis 

nucleophilic addition reactions, 1,52 

via palladium(II) catalysis, 4,553 

nucleophilic addition reactions 
Grignard reagents, 1 , 5  1 

Ketones, alkoxyethynyl vinyl 
Michael addition, 4,44 

Ketones, alkyl phenyl 
Baeyer-Villiger reaction 

regiochemistry, 7,673 
Ketones, 2-(alkylsulfinyl)- 1 -alkenyl 

reaction with amines, 6,69 
Ketones, a-alkylthio 

reductive cleavage, 8,993 
Ketones, 2-(alkylthio)- 1 -alkenyl 

reaction with amines, 6,69 
Ketones, alkynic 

tandem vicinal difunctionalization, 4,245 
Ketones, a,@-alkynyl 

allenolates 

reduction 

Ketones, a-alkoxy acyclic 

1 ,4-addition, 2, 116 

Alpine borane, 7,603 
Ketones, alkynyl trifluoromethyl 

organocuprates, 4, 194 
Ketones, allenyl 

conjugate additions 

synthesis, 3,991 
tandem vicinal difunctionalization, 4,245 

Ketones, a-allyloxy 
Claisen rearrangement, 5,847 
enolates 

Wittig rearrangement, 3,996 

cyclization, 5,755-761 
Rupe rearrangement, 5,768 
synthesis 

Claisen rearrangements, 5,1001 

Ketones, allyl vinyl 

via hydration of dienynes, 5,752 
Ketones, @-amido 

preparation 

Ketones, y-amido 
Friedel-Crafts acylations, 2,709 

synthesis 

Ketones, amino 
via aziridines, 6,96 

reduction, 8, 13 
synthesis, 7,506 

Ketones, a-amino- 
expansion, 1,889 
hydrosilylation, 8, 13 
rearrangement, 3,790 
reduction 

electrolysis, 8,321 
reductive cleavage, 8,995 
synthesis, 6,786,787 

Friedel-Crafts reaction, 2,756 
Wolff-Kishner reduction, 8,927 

synthesis 
Ketones, @-amino 

Mannich reaction, 2,902 
Ketones, 2-amino-1 -alkenyl 

via substitution processes, 6,69 
Ketones, anthracene-9,10-diyl-bis(styryl 

Ketones, 9-anthryl styryl 
reduction 

aluminum hydrides, 8,543 
Ketones, aryl 

oxidative rearrangement, 7,829 
reduction 

synthesis 

Ketones, a-aryl 
preparation 

synthesis 

synthesis 

reduction 
aluminum hydrides, 8,543 

hydride transfer, 8,91 

via rearrangement of arylalkenes, 7,828 

via S w l  reaction, 4,463466 

Friedel-Crafts reaction, 3,306 

Baeyer-Villiger reaction, 7,678 
electroreduction, 8, 131 

synthesis 

Ketones, aryl alkyl 

Ketones, aryl methyl 

carbonylation, 3, 1024 
Ketones, y-aryla-trifluoromethyl 

Ketones, (3-asymmetric amino 

cycloalkylation 
Friedel-Crafts reaction, 3,324 

nucleophilic addition reactions 
stereoselectivity, 1,60 
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Ketones, aziridinyl 
synthesis 

via 1.3-dipolar cycloaddition, 4, 1101 
Ketones, benzyl phenyl 

synthesis 
via oxidative rearrangement, 7,829 

Ketones, bicyclic 
preparation 

Friedel-Crafts reaction, 2,711 
Ketones, bicyclic halo 

Ketones, P,P-bis(alkylthio)a,P-unsaturated 
Favorskii rearrangement, 3,851 

reduction, 8,542 
selective reduction, 8,540 

Ketones, bis(phenylethyny1) 
Michaevanti-Michael addition 

with ethyl acetoacetate, 4,46 

Baeyer-Villiger reaction, 7,682 

Baeyer-Villiger reaction, 7,682 

enolates 

reactions with aldehydes, 1,202 
synthesis, 7, 533 

Ketones, a-bromoalkyl 
[4 + 31 cycloaddition reactions, 5,595 

Ketones, a-bromobenzyl 
[4 + 31 cycloaddition reactions, 5,595 

Ketones, a-bromo-e-hydroxy 
synthesis, 6,26 

Ketones, 4-r-butylcyclohexylmethyl 
exocyclic enolate 

Ketones, t-butyl ethyl 

Ketones, bridged bicyclic 

Ketones, bridged polycyclic 

Ketones, a-bromo 

synthesis, 2, 109 

methylation, 3, 16 

aldol reaction 
stereoselectivity, 2, 193, 195 

bromomagnesium enolate 
reaction with benzaldehyde, 2,234 

magnesium bromide enolate 
crystal structure, 1,29 

Reimer-Tiemann reaction 
Ketones, chloro 

abnormal, 2,773 

homologation, 3,787 
Reformatsky reaction, 2,285 
synthesis, 7,527,538 

via diazo ketones, 6,207 
Ketones, a-chlorodibenzyl 

Ketones, a-chloro 

reaction with furan 

Ketones, e-chlorovinyl 

Ketones, 2-cyano 

synthesis, 6,240 
Ketones, cyclobutyl phenyl 

silanes, 8, 318 
Ketones, cyclopentenyl methyl 

regioselective aldol cyclization, 2, 159 
Ketones, cyclopropyl 

reduction, 8,21 

[4 + 31 cycloaddition, 5,594 

reaction with thioamides, 6,508 

cyclic 

reduction 

dissolving metals, 8, 114 

ring opening 
cyclopentene annulation, 5,925 

Ketones, cyclopropyl methyl 
preparation 

reduction 
acylation of homoallylic silanes, 2,719 

dissolving metals, 8,309 
Ketones, cyclopropyl phenyl 

reduction 
dissolving metals, 8,309 
hydrogen transfer, 8,320 
silanes, 8,3 18 

Ketones, dialkenyl 
selenocyclization, 4, 390 

Ketones, dialkyl 
electroreduction, 8, 132 

Ketones, diallyl 
synthesis 

Ketones, diary1 

Ketones, diazo 

carbonylation, 3, 1023 

electroreduction, 8, 13 1 

alkylation, 3,794 
bromination, 6,211 
C-H insertion reactions, 3, 1054 

a-chlorination, 6,207 
fluorination, 6,219 

acyclic 
synthesis, 6, 122 

boron enolates, 2, 1 1  1 
cyclic 

synthesis, 6, 123 
Mannich reactions 

with preformed iminium salts, 2,903 
synthesis, 6, 122 

a,a’-keto dianion 

Vilsmeier-Haack reaction, 2,785 
Ketones, a,a’-dibromo 

[4 + 31 cycloaddition reactions, 5,603 
Ketones, a,a’ -dibromomethyl alkyl 

[4 + 31 cycloaddition reactions, 5,605 
Ketones, di-r-butyl 

reaction with a-selenoalkyllithium, 1,674 
Ketones, P,P-dichlorovinyl 

aminolysis, 6, 521 
Ketones, dicyclopropyl 

reactions with organocuprates in presence of crown 

copper-catalyzed, 3, 1051 

Ketones, a-diazo 

Ketones, dibenzyl 

crystal structure, 1,29 

ethers 
anti-Cram selectivities, 1, 115 

Ketones, a,a-dihalo 
reduction, €420 

Ketones, a,a’-dihalo 

Ketones, diisobutyl 

metal salts, 8, 987 

[4 + 31 cycloaddition reactions, 5,594,603 

aldol reaction, 2, 144 
reaction with 2-pentenylzinc bromide, 1,219 

aldol reaction, 2, 144 

reduction 

Ketones, diisopropyl 

Ketones, dimesityl 

alane, 8,3 
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Ketones, divinyl 

Ketones, a,a'-divinyl 
synthesis, 1,430; 3,844 

cyclization, 5,755-761 

photocyclization, 5,760 
ring closure 

in situ generation, 5,766770,775-778 

2-cyclopentenone synthesis, 5,752 
silicon-directed cyclization, 5,761-766 
solvolysis 

cyclization, 5,770-775 
Ketones, a,p-epoxy 

reduction, 8, 1 1,2 1,992 

to 1J-diones, 3,771 

tin enolates, 2,424 
via a-bromo-f5-hydroxy ketones, 6,26 

Wharton reaction, 8,927 
Ketones, y,&epoxy 

reduction, 8, 11 
Ketones, cis-epoxy 

preparation, 2,424 
Ketones, 2-ethenyl 

synthesis 

ring opening 

synthesis 

vinylmagnesium halide alkylation, 3,242 
Ketones, a-ethoxy 

synthesis 

Ketones, ethyl 
via 1,2-diketones, 1,217 

aldol reactions 

enolization, 2,244 
from carbohydrates 

stereoselective aldol reaction 

external chiral reagents, 2,262 

aldol reaction, stereoselection, 2,226 

titanium enolate, chiral auxiliary, 2,307 
Ketones, ethyl cyclohexyl 

lithium enolates 

Ketones, ethyl mesityl 
aldol reaction, facial selectivity, 2,221 

aldol reaction 

Ketones, ethyl trityl 
aldol reactions 

stereoselectivity, 2, 193 

aluminum-mediated, 2,269 
Ketones, ethynyl methyl 

Robinson annulation, 4,43 
Ketones, ethynyl phenyl 

Michael addition, 4,41 
Ketones, a-fluoro 

synthesis, 7,538 
Ketones, a-formyl 

dehydrogenation, 7, 136 
Ketones, fused ring bicyclic 

Baeyer-Villiger reaction, 7,680 
Ketones, fused ring polycyclic 

Baeyer-Villiger reaction, 7,680 
Ketones, a-halo 

acyclic 
Favorskii rearrangement, 3,842 

alkene synthesis from, 3,871 
[4 + 31 cycloaddition reactions, 5,595 
homologation, 3,783 
reaction with diiodomethane 

organosamarium compounds, 1,261 

reaction with vinyl and aryl Grignard reagents, 3,242 
rearrangements, 3,788,828,839 
reduction, 8,19 

Alpine borane, 7,603 
stereoselectivity, 8 ,3  

reductive cleavage 
metals, 8,986 

reductive elimination, 8,925 
reductive silylation, 2,600 

ketals 
Ketones, 2-haloalkyl aryl 

rearrangement, 3,789 
Ketones, 2-halocycloalkyl 

rearrangements, 3,845 
Ketones, 2,4,6-heptatrienyl4-methoxyphenyl 

synthesis 

Ketones, heteroaryl 

Ketones, a-hydroperoxy 
synthesis, 7, 156, 159 

Ketones, hydroxy 
a,$-unsaturated 

Ketones, a-hydroxy 

via monoacylation, iron@) catalyzed, 1,416 

via Swl reaction, 4,468 
synthesis 

Diels-Alder reactions, 5,359 

Diels-Alder reactions 

(2)-enolates, 2, 102 
hydrazones 

rearrangements, 3,791 
reduction 

synthesis 

intramolecular asymmetric, 5,543 

asymmetric synthesis, 2,506 

diastereoselectivity, 8 ,7  

carbonylation of lithium amides, 3, 1017 
via benzoin condensation, 1,542 
via diary1 ketone dianions, 1,280 
via a-keto acetals, 1,63 

Ketones, P-hydroxy 
aldol reaction 

reaction with allenylboronic acid, 2,97 
reduction, 8,8 
synthesis 

cerium enolates, 2,311 

via cerium reagents, 1,244 
via 1,3-dipolar cycloadditions, 4, 1078 
via a$-epoxy ketones, 3,264 

Ketones, y-hydroxy 
reduction, 8, 10 
synthesis 

via acylation of boron-stabilized carbanions, 1,497 
Ketones, hydroxymethyl 

synthesis, 2,838 
Ketones, a-hydroxy(trifluoromethy1)- 

synthesis, 1,543 
Ketones, a-iodo 

synthesis, 7,530 
Ketones, w-iodoalkyl 

reaction with samarium diiodide 

zinc compounds from 

aldol reaction 

synthesis of cyclopentanols, 1,261 

coupling reactions with alkenyl halides, 3,443 
Ketones, a-mercurio 

syn:anri selectivity, 2 ,3  13 
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synthesis, 2, 128 

acetone self-condensation, 2, 141 

reduction kinetics, 8 ,2  

aldol reactions, 2,264 
photostimulated ring closure, 4,476 
self-condensation, 2,244 
synthesis 

Ketones, mesityl 

Ketones, mesityl phenyl 

Ketones, methyl 

via palladium(lI) catalysis, 4,552 
Ketones, methyl cyclohexyl 

enolates, 2,264 
Ketones, a-methylene 

synthesis 
formylation, 2,838 
from Mannich bases, 2,897 
via P-keto sulfides, 6, 141 

Ketones, methyl neopentyl 
enolates, 2,264 

Ketones, a-methyl-P,y-unsaturated 
reduction, 8, 10 

Ketones, methyl vinyl 
aldol reaction, 2, 152 
[3 + 21 cycloaddition reactions 

palladium catalyzed, 5,281 
with 1-methyl-1-(trimethylsilyl)allene, 5,277 

comparison of promoters, 5,345 
water promoted, 5,344 

intermolecular, 5 ,3  
Lewis acid catalysis, 5 ,5  

transfer hydrogenation, 8,552 

phenol synthesis, 4,8 

Diels-Alder reactions 

ene reactions 

reduction 

Robinson annulation 

Ketones, monocyclic 
Baeyer-Villiger reaction, 7,678 

Ketones, monocyclic halo 
Favorskii rearrangements, 3,848 

Ketones, naphthyl 
Birch reduction 

Ketones, a-nitrato 

Ketones, a-nitro 

dissolving metals, 8,508 

reduction, 7, 154 

cyclic 
synthesis, 6, 105 

preparation, 2, 323 

hydrosilylation, 8,8  

synthesis 

Ketones, a-oxy 

Ketones, phenyl 

via acylation of boron-stabilized carbanions, 1,497 
Ketones, phenylthienyl 

synthesis, 3, 515 
Ketones, a-phenylthio 

reduction, 8, 15 
synthesis 

via acylation of boron-stabilized carbanions, 1,497 
Ketones, polycyclic 

Ketones, polycyclic halo 

preparation 
Friedel-Crafts reaction, 2 ,7  11 

Favorskii rearrangement, 3,854 

Ketones, polyhalo 

Ketones, a-seleno 

Ketones, a-silyl 

Favorskii rearrangement, 3,843 

metallation, 1,642 

rearrangement 
enol ether preparation, 2,601 

Ketones, p-silyl 
synthesis, 1,436 

Ketones, P-silyl divinyl 
cyclization, 5,762 

Ketones, p-silyloxy 
intramolecular hydrosilylation, 7,645 

Ketones, silyl vinyl 
synthesis, 2,76 

Ketones, spirocyclic 

Ketones, 2-substituted 

alkoxyallene, 2,88 

Baeyer-Villiger reaction, 7,678 

N-(9-phenylfluorene-9-yl)amino 
deprotonation, alkylation, 3 ,44 

Ketones, a-substituted &hydroxy 
reduction, 8 , 9  

Ketones, a-sulfinyl 
enolates 

aldol reaction, stereoselectivity, 2,229 
Ketones, tetrabromo 

Ketones, tetrahydrofurfuryl 

Ketones, tetramethyldibromo 

[4 + 31 cycloaddition reactions, 5,603 

reactions with Grignard reagents, 3,996 

[3 + 21 cycloaddition reactions 
with a-methylstyrene, 5,283 

Ketones, tetrasubstituted dibromo 
[4 + 31 cycloaddition reactions, 5,603 

Ketones, a-tosyl 
reduction, 8,926 

Ketones, a-(trialkylsily1)vinyl 
reaction with enolates, 4, 100 

Ketones, a-triazolyl 
reduction, 8, 13 

Ketones, tribromo 
[4 + 31 cycloaddition reactions, 5,603 

Ketones, trichlorostannyl 
enone synthesis, 2,443 

Ketones, 1 , 1 , 1-trifluoromethyl 
ene reaction, 2,538,539 

Ketones, a-trimethylsilyloxy 
aldol reaction 

stereoselectivity, maximization, 2, 193 
Ketones, &trimethylsilyloxy 

preparation 

Ketones, vinyl 
arylation 

from silicon compounds, 2,269 

orgnothallium compounds, 4,841 
Ketones, f3-(2-vinylcyclopropy1) 

a$-unsaturated 
Cope rearrangement, 5,979-984 

Ketones, a-vinyl P-hydroxy 

Ketonitriles 
reduction, 8, 10 

Reformatsky reaction 
regioselectivity, 2,284 

Ketosteroids 
ecdysone side 



Ketosteroids Cumulative Subject Index 

synthesis, 7,243 acidity, 2,346 
Ketoximes Lewis acidity, 2,346 

Beckmann rearrangement, 6,763; 7,691 

reactions with organometallic compounds, 1,387 

physical properties, 2,345 
a-hydroxylation, 7, 187 spectroscopy, 2,345 

pyridine derivatives 
synthesis 

unsymmetrical 
via nitroiminium chlorides, 1, 121 

deprotonation, 3,35 
a-Ketoximes 

oxidation 
synthesis of a-diazo ketones, 3,890 

Ketoximes, a-hydroxy- 
photoreaction, 6,765 

Ketoximes, 0-substituted 
Beckmann rearrangement, 7,693 

Ketoximes, O-tosyl- 
Beckmann rearrangement, 7,693 

Ketoximes, 0-unsubstituted 
Beckmann rearrangement, 7,691 

Ketyls 
Barbier-type coupling reactions 

samarium diiodide, 1,263 
radical cyclizations, 4, 809 
reactions with alkenes 

reactions with alkynes 

Keyhole limpet hemocyanin 
monoclonal antibodies 

organosamarium reagents, 1,268 

organosamarium compounds, 1,268 

Claisen rearrangement, 5,855 
Kharasch method 

radical addition reactions, 4,751-758,770 
Kharasch-Sosnovsky reaction 

allylic oxidation, 7,84,95 
Khellin 

oxidation, 7,462 
synthesis, 5, 1096, 1098 

Sommelet-Hauser rearrangement, 3,969 
Khellinone 

synthesis 

Khusimone 
synthesis 

via cyclobutenone ring opening, 5,689 

via magnesium-ene reaction, $45 
Kiliani-Fischer synthesis 

sugars, 1,460 
Kishner-Leonard eliminations 

reduction of hydrazones, 8,341 
Kjellmanianone 

synthesis, 7, 175, 176 
Knoevenagel reaction, 2, 341-388,401 

active methylene compound 

analytical applications, 2,354 
competitive reactions, 2,352 
conditions, 2,343 
Doebner modification, 2,356 
kinetics, 2,347 
limitation, 2,354 

variation, 2, 354 

synthesis, 2,378 
scope, 2,354 
sequential reactions, 2,369 
solvents, 2,345 
stereochemistry, 2,350 
steric effects, 2,369 
synthetic alternatives, 2,388 
synthetic applications, 2,375 

Knorr pyrrole synthesis 
Knoevenagel reaction, 2,376 

K6brich reagents 
carbenoids 

epoxidation, 1,830 
Koch-Haaf reaction, 7,8 

Ritter-type reaction 
carboxylic acid synthesis, 6,291 

Koch reaction 

Koenigs-Knorr method 

catalysts, 6.39 
solvents, 6,40 

carboxylic acid synthesis, 3, 1017 

glycoside synthesis, 6, 34, 37 

Kolbe electrolysis 
anode material, 3,635 
cathode material, 3,636 
critical potential, 3,634 
current densities, 3,634 
distribution of active species 

ionic additives, 3,634 
mechanism, 3,636 
pH, 3,634 
reaction conditions, 3,634 
solvents, 3,635 

addition to double bonds, 3,646 

radical addition reactions, 4,759 
radical cyclizations, 4,805 
reaction conditions, dimerization, 7,806 

Komblum oxidation 
activated halides, 7,653 
limitations, 7,654 

Kostanecki reaction 
intramolecular acyl transfer, 2,845 

Krey siginone 
synthesis 

electrochemical oxidation, 7,791 

Kolbe radicals 

Kolbe reactions, 3,633-658 

use of vanadium oxytrifluoride, 3,681 
Krief-Reich synthesis 

allylsilanes, 2, 586 
Kr6hnke oxidation 

activated halides 
carbonyl compounds, 7,657 

via conjugate addition, 4,218 

Kushimone 
synthesis 

mechanism, 2,347 
products 



L 
L-selectride -see Lithium tri-s-butylborohydride 
Labda-7,14-dien- 13-01 

synthesis, 3, 168 
Lactaldehyde, 3-nitro- 

cyclization of glyoxal with nitromethane, 2,327 
Lactam acetals 

synthesis, 6, 566 
P-Lactam antibiotics 

synthesis, 6, 388 
Mannich reaction, 2,915 
Reformatsky reaction, 2,296 
use of ester protecting groups, 6,670 

Lactamidines 
aminal ester synthesis, 6,575 
reaction with isocyanates, 6,579 

w-alleny 1 
synthesis, 2,89 

bicyclic 
alkylation, 3,42 

enolates 
stereoselectivity, 2,211 

a-vydroxylation, 7, 183 
microbial hydroxylation, 7,60 
reduction, 8,248 

metal hydrides, 8,273 
selenenylation, 7, 129 
steroids 

dehydrogenation, 7, 132 
sulfenylation, 7, 125 
synthesis, 6,407 

Lactams 

carbonylation, 3, 1035 
via Ritter reaction, 4,293 
via unsaturated amides, 7,524 

Vilsmeier-Haack reaction, 2,786 
vinylogous 

synthesis, Knoevenagel reaction, 2,368 
p-Lactams 

aldol reactions 
syn stereoselectivity, 2,304 
synthesis of thienamycin, 2,212 

synthesis via radical addition reactions, 4,745 

synthesis via cyclization of allenic amines, 4,410 

synthesis via chiral ketenes or imines, $96 

synthesis, 2,256 
synthesis via conjugate addition, 4,23 1 

mechanism, 2,917 

P-allylated 

bicyclic 

enantiopure 

homochiral 

in enolateimine condensations 

stereoselective synthesis, 7 ,5  17 
sulfenylated 

synthesis, via Pummerer rearrangement, 7,202 
synthesis, 3,902; 5, 1107; 6,389,405,759,783; 7, 

729 
C-H insertion reactions, 3, 1056 
Mannich reaction, 2,917 
Ugi reaction, 2, 1101 
use of silyl enol ethers, 2,636 
via cyclization of P,y-unsaturated amides, 4,398 

via 1,3-dipolar cycloadditions, 4, 1076 
via intramolecular photocycloaddition, 5, 18 1 
via ketenes and carbonyls, 5,90 
via ketocarbenoids, 4, 1057 
via palladium(II) catalysis, 4, 563 
via radical cyclization, 4,795 
via tandem vicinal difunctionalization, 4,243 

synthesis, 2,941 
4-unsubstituted 

y-Lactams 
synthesis 

C-H insertion reactions, 3, 1057 
Knoevenagel reaction, 2,367 

Beckmann rearrangement, 7,691 

bicyclic 

€-Lactams 

y-Lactams, N,O-acetal- 

Diels-Alder reactions, 5 ,  372 
Lactams, a-acetoxy- 

reaction with tin(I1) enol ethers, 2,611 
Lactams, N-alkyl- 

heterocyclic 
metallation, 1,478 

p-Lactams, 3-alkylidene- 
synthesis 
via cycloaddition with CSI, 5, 107 

P-Lactams, a-amido- 
synthesis 
via Dane salts, 5,95 

p-Lactams, 3-amino- 
synthesis 
via homochiral ketenes, 5, 98 

p-Lactams, aza- 
synthesis, 3, 902 

p-Lactams, N-benzyl- 
Wittig rearrangement, 3,979 

Lactams, halo- 
rearrangements, 3,849 

Lactams, hydroxy- 
synthesis 

Lactams, iodo- 
synthesis 

via cyclic imide reduction, 8,273 

via iodocyclization of allylic imidates, 4,403 
8-Lactams, a-methylene- 

synthesis 
allyl organometallic compounds, 2,980 

p-Lactams, a-phenylseleno- 

Lactams, a-silyl- 

p-Lactams, N-tetrazol-5-yl- 

metallation, 1,642 

Peterson alkenation, 1,790 

synthesis 
Mannich reaction, 2,920 

Lactate dehydrogenase 
substrate specificity 

Lactate dehydrogenases 
synthetic applicability, 2,456 

reduction 
keto acids, 8, 189 

Lactic acid, ethyl ester, acrylate 
Diels-Alder reactions, 5,365 

641 



Lactic acid Cumulative Subject Index 642 

Lactic acid, ethyl ester, fumarate 
Diels-Alder reactions, 5, 365 

Lactic aldehyde, N-silylimine 
synthesis, 2,937 

Lactim ethers 
alkylation, 6,505 
reactions with amides, 6,569 

y-Lactols 
synthesis 

alkynic ketone synthesis from, 1,418 
y-amino- 

aminolysis, 6,389 
p-amino-a,p-unsaturated 

arene alkylation 

a,a-bissulfenylated 

bridged-ring 

bromination, 7, 121 
Danens glycidic ester condensation, 2,420 
dehydrative cyclization 

enolates 

five-membered ring 

a-hydroxylation, 7, 179 
a-iodo-a,P-unsaturated 

macrocyclic 

methylenation 

of silyl ketene acetals, 2,605 
reactions with organocerium reagents, 1,239 
reduction, 8,246 

selenenylation, 7, 129 
steroids 

sulfenylation, 7, 125 
synthesis, 6,323-376; 7,517 

carbonylation, 3, 1031 
epoxide ring opening, 3,752 
Eschenmoser coupling reaction, 2, 890 
via amides, 7,524 
via [3 + 21 cycloaddition reactions, J, 297 
via diols, 7,312 
via ethers, 7,236 
via monodecarboxylation of dicarboxylic acids, 7, 

via organosamarium compounds, 1,259,266 
via oxidative cleavage of alkenes, 7,574 
via selenolactonization, 7,523 

via benzaldehyde, 1,502 
Lactones 

synthesis via [2 + 2 + 21 cycloaddition, 5, 1138 

functionalized, synthesis, 6,67 

Friedel-Crafts reaction, 3,309 

enolate precursors, 2, 186 

synthesis via cyclofunctionalization, 4,373 

via Friedel-Crafts reaction, 2,711 

stereoselectivity, 2,200 

synthesis, carbonylation of allylic alcohols, 3, 1032 

synthesis, 7,536 

synthesis, 3,431; 6,438 

Tebbe reaction, 1,744,5, 1123 

metal hydrides, 8,268 

dehydrogenation, 7, 132, 136 

727 

tandem vicinal difunctionalization, 4,249 
unsaturated 

enolate Claisen rearrangement, 6,859 
synthesis, from alkynes, palladium(II) catalysis, 4, 

synthesis via [2 + 2 + 21 cycloaddition, 5, 1138 

567 
P, y -unsaturated 

Vilsmeier-Haack reaction, 2,786 

synthesis, 6,342 

azide synthesis, 6,253 
Grignard reagent alkylation, 3,245 
quinone synthesis 

reaction with organocopper compounds, 3,227 
P-substituted enolates 

alkylation, 3,41 
synthesis, 6,342 

via C - C  connections, 6,350 
via cyclization of P,y-unsaturated acids, 4,368 
via cycloacylation, 6,346 
via cycloalkylation, 6,345 
via ketenes and carbonyls, 5,86 

y -Lactones 
bicyclic 

synthesis, 6,356 
Jones reagent, 2,57 
nitrile synthesis, 6,236 
opening 

chlorination, 6,206 
P- and y-substituted 

alkylation, 3,41 
Synthesis, 6,350 

carbonylation, 3, 1031 
stereoselectivity, 4,381,382 
via o-alkyliron complexes, 4,576 
via cyclization of cycloalkeneacetic acids, 4,369 
via cyclization of P,y-unsaturated acids, 4,376 
via iodolactonization of benzoic acids, 4,374 
via metal-catalyzed cycloaddition, 5, 1196, 1200 
via rearrangements, 6,362 

synthesis, 6,352 

a-Lactones 

P-Lactones 

Perkin reaction, 2,399 

unsaturated 

&Lactones 
chiral 

enolates 

synthesis, 6,365 

preparation, 2,520 

alkylation, 3,41 

carbonylation of homoallylic alcohols, 3, 1033 
stereoselectivity, 4,381,382 
via cyclization of 4,5-hexadienoic acid, 4,396 
via cyclofunctionalization, 4,372 
via lactonization of 5.7-dienoic acids, 4,378 

synthesis, Knoevenagel reaction, 2,381 

via cyclofunctionalization of alkynoic acids, 4,393 

via cyclofunctionalization of alkynoic acids, 4,393 

stereospecific reaction, 6,848 

unsaturated 

y-Lactones, y-alkylidene- 
synthesis, 7,524 

&Lactones, 6-alkylidene- 
synthesis 

Lactones, allylic 
reaction with sodium malonate 

Lactones, 2-(arylsulfinyl)-a,P-un~~ted 
addition reaction with enolates, 4, 108 

8-Lactones, a-carboxy- 
synthesis 

Lactones, epoxy- 
preparation 

Knoevenagel reaction, Meldrum’s acid, 2,356 



643 Cumulative Subject Index Laurenene 

Danens glycidic ester condensation, 2,421 
Lactones, y-hydroxy- 

y-Lactones, 2-hydroxy- 

y-Lactones, 4-hydroxy- 

synthesis 
via [2 + 2 + 21 cycloaddition, 5, 1138 

from protected cyanohydrins, 3, 198 
synthesis 

synthesis 
homoaldol reaction, 2,445 

Lactones, imino- 

Lactones, a-methylene- 
synthesis, 7, 524 

synthesis, 5,942; 7, 129 
Knoevenagel reaction, Meldrum’s acid, 2,356 
Mannich reaction, 2,904 
via u-alkyliron complexes, 4,576 
via allyl chromium reagent, 1, 189 
via dehydrogenation reactions, 7, 125 
via hydrocarboxylation, 4,937,941 

Lactones, P-methylene- 
synthesis 
via allenic sulfoxide, 6, 841 

y-Lactones, a-methylene- 

&Lactones, a-methylene- 
synthesis, 6,784 

synthesis 
Mannich reaction, 2,911 

Lactones, a-silyl- 
Peterson alkenation, 1,790 

y-Lactones, P-@-tolylsulfinyl)- 
synthesis 
via 3-@-tolylsulfiyl)propionic acid, 1,5 13 

Lactones, unsaturated macrocyclic 

Lactones, vinyl 
epoxidation, 7,361 

ring-opening and coupling reactions 
with Grignard reagents, 3,476 

Lactonization 
enantioselective, 6,337 

Ladenburg reduction 
pyridines, 8,595 

5a-Lanosta-2,8-diene 
synthesis, 8,935 

Lanostanol, 7,l l-dioxo- 
acetate 

Wolff-Kishner reduction, 8,330 
Lanostanol, 1 1 -0xo- 

acetate 
oxidative rearrangement, 7,832 

Lanost-8-en-3-one 
cyclopalladation-oxidation, 7,630 
reduction, 8,935 

(tetrahydrofuran)- 
enone reduction, 8, 16 

Lanthanide catalysts 
Diels-Alder reactions, 2,667 

Lanthanide complexes 
Diels-Alder reaction catalysts 

P-diketonate, chiral 

Lanthanide, dichlorocyclopentadienyltris- 

diastereofacial selectivity, 2,679 

Diels-Alder reactions, absolute stereochemistry, 2, 
682 

Lanthanide compounds 
toxicity, 1,252 

Lanthanide homoenolates 
reactions with carbonyl compounds, 2,446 

Lanthanide metal enolates 
aldol reaction, 2,301 
structure, 2,301 

Lanthanide oxides 
dissociation energies, 1,252 

Lanthanides 
hard acids, 1,252 
hydrometallation, 8,696 
ionic radii, 1,252 

carbonyl compound complexes 
Lanthanide shift reagents 

NMR, 1,294 
Lanthanide triflates 

Lanthanide trihalides 
amidme synthesis, 6,546 

catalysts 
Friedelxrafts reaction, 3,295 

selective aldehyde reduction, 8, 17 

hydrogenation 

Lanthanoid chlorides 

Lanthanoid complexes 

alkenes, 8,447 
Lanthanoid compounds 

reaction with epoxides 
regioselectivity, 6,9 

enones, 8,538 

Lanthanoid ions 
reduction 

Lanthanoids 

Lanthanoid trichlorides 
use in pinacol coupling reactions, 3,567 

Friedel-Crafts catalysts, 3,302 
benzylation of benzene, 3,302 

Lanthanum nickel hydrides 
reduction 

unsaturated carbonyl compounds, 8,551 
Lantin 

synthesis 

Lasiodiplodin 
synthesis 

Diels-Alder reaction, 2,699 

via Diels-Alder reactions, 5,330 
Lasiodiplodin methyl ether 

synthesis 

Lasubine II 
synthesis 

Laudanosine 

via Wacker oxidation, 7,454 

via nitrone cyclization, 4, 11 16 

oxidation, 3,685 
oxidative coupling, 3,670 
synthesis, 3,80 

Laudanosoline 
methiodide 

Laureacetal-C 
synthesis 

synthesis, 3, 126 

synthesis, 3,385 

oxidative coupling, 3,666 

via intramolecular photocycloaddition, 5, 180 
Laurencin 

Laurenene 

via photocycloaddition, 5, 144,662,663 
via Wacker oxidation, 7,455 



Laurenyne Cumulative Subject Index 644 
Laurenyne 

synthesis, 6,752 
type III ene reaction, 2,555 
via cyclization, 1,591 

Lavandulal 

Lavandulol 
synthesis, 6,455 

cyclization, 3,345 
synthesis, 2,578 

ene reaction, 2,530 
Lavendam ycin 

pharmacophores 

synthesis 
synthesis, 7,347 

via Curtius reaction, 6,814 
via Diels-Alder reaction, 5,492 

Lawesson’s reagent, 2,867 
Eschenmoser coupling reaction, 2,867 
thiocarboxylic ester synthesis, 6,437 

reaction with aldimines, 2,982 

vinyl substitutions 

Lead, allyl- 

Lead, aryl- 

palladium complexes, 4,841 
Lead acetate 

Erlenmeyer azlactone synthesis, 2,402 
Lead azide 

azidation, 7,488 
Lead carboxylates 

synthesis, 7,719 
Lead nitrate 

benzylic halide oxidation, 7,666 
Lead phenyliododiacetate 

oxidative cleavage of alkenes 
with trimethylsilyl azide, 7,588 

decarboxylative halogenation, 7,724 
oxidative rearrangements, 7,816 

adamantane functionalization, 7, 14 
alkane oxidation, 7, 13 
allylic oxidation, 7,92 
decarboxylative halogenation, 7,724 
glycol cleavage, 7,708 

mechanism, 7,709 
Hofmann rearrangement, 6,796 

oxidative, 6,802 
a-hydroxylation 

ketones, 7, 152 
ketone a-acetoxylation, 7, 145 
oxidation 

aromatic compounds, 7,338 
organoboranes, 7,602 

oxidative cleavage of alkenes 
with trimethylsilyl azide, 7,588 

oxidative decarboxylation, 7,722 
oxidative rearrangement, 7,827 
quinones 

synthesis, 7,352 
reductive decarboxylation, 7,720 
si1 y lox y c y clopropane 

oxidation, 2,445 

Lead salts 

Lead tetraacetate 

Lead tetrabenzoate 
a-hydroxylation 

reaction with silyl dienol ethers, 7, 178 
ketones, 7, 167 

Lead tetrakisfluoroacetate 
oxidation 

aromatic compounds, 7,338 
Lead triacetate, alk-l-enyl- 

synthesis, 7,620 
Lead triacetate, aryl- 

aromatic arylation reactions, 3,505 
Lead trifluoroacetate 

alkane oxidation, 7, 13 
Lemieux-Johnson oxidation, 7,7 1 1 
Lemieux-von Rudloff oxidation, 7,710 

oxidative cleavage of alkenes 
with permanganate and periodate, 7,586 

Lepidine 

Lepidine, 2-chloro- 

Leucarins 

radical addition reactions, 4,768 

hydrogenation, 8,905 

synthesis 
Reimer-Tiemann reaction, 2,774 

Leucine 
t-butyl ester 

imine anion alkylation, 6,726 
t-butyl ester, enamines 

alkylation, 3,36 
synthesis 

via reductive amination, 8, 144 
Leucine, N-t-butyloxycarbonyl- 

L-Leucine, (S)-4-hydroxy-5-methyl-3-oxohexanoyl- 
synthesis, 6,816 

esters 
synthesis, 6,446 

Leuckart reaction 
reductive alkylation of amines 

ammonium formate, 8,84 
Leukotriene A4 

synthesis, 3,289 
synthesis of intermediate 
via organocopper reagents, 1, 131 

Leukotriene B4 
synthesis, 3,489 
synthesis of analogs 

Leukotriene B4,14,15-dehydro- 
synthesis, 3,289 

Leukotriene D, 5-deoxy- 
precursor synthesis 

via carbocupration/l,2-addition, 1, 13 1 

via sulfoxide-sulfenate rearrangement, 5,890 

organocopper compounds, 3,217 
via D-arabinose, 7,242 
via sulfur ylide reagents, 1,821 

Leukotrienes 
synthesis, 3,289 

Levoglucosenone 
Diels-Alder reaction, 5,350 

Levulinic acid 
ethyl ester 

reaction with enol silyl ether, 2,616 
Levulinic acid, 3-arylidene- 

Friedel-Crafts reaction, 2,760 
Levulinic acid esters 

alcohol protection 
cleavage, 6,658 

carbonyl compound complexes, 1,283-321 
u- versus n-(q2)-bonding, 1,284 

Lewis acids 



645 Cumulative Subject Index Lithium 

conformation, 1,285 
NMR, 1,292 
theoretical studies, 1,286 
X-ray crystallography, 1,299 

carbonyl compound reduction 
metal hydrides, 8,314 

Friedelxrafts reaction 
catalysts, 3, 295 

hydroalumination 
alkynes, 8,750 

promoters 
Diels-Alder reactions, 5, 339-341 

reactions 
structural models, 1,311 
with organometallic compounds, 1,325-353 

initiators, 6,283 
Ritter reaction 

transition metals, 1, 307 

catalysts 

Libocedrol 
synthesis 

Lieben’s rule 

Lewis superacids 

Friedel-Crafts reaction, 3,297 

use of alkaline femcyanide, 3,686 

aldol reaction 

Lignan, aryltetralin- 
one-pot synthesis 

synthesis 

aldehydes, 2, 139 

ene reaction, 2,533 
Lignans 

via conjugate addition, 4, 258 
via tandem vicinal difunctionalization, 4,249 

Ligularone 
synthesis 

Lilac alcohol 
synthesis 

Limaspermine 
synthesis 

via retro Diels-Alder reactions, 5,579 

via [4 + 31 cycloaddition, 5,611 

via cyclohexadienyl complexes, 4,680 
Limonene 

anodic oxidation, 7,796 
hydroboration 

protonolysis, 8,726 
hydroformation 

phosphite-modified rhodium catalysts, 3, 1022 
hydroformylation, 4,922 
hydrogen transfer 

oxiranes 

synthesis, 7,429 

carbonyl compound reduction, 8,320 

rearrangement, 3,771 

from a- and P-pinene, 3,708 
via stereospecific Ritter reaction, 6,278 

Vilsmeier-Haack reaction, 2,782 
Limonene, tetramethyl- 

epoxidation, 7,362 
Linalool 

cyclization, 3,352 
microbial hydroxylation, 7,62 
synthesis, 3, 170 

Linalool, dehydro- 
via retro Diels-Alder reaction, 5, 555 

ene reaction, 5, 15 

synthesis, 3, 126 

chlorination 

Linaloyl oxide 

Lincomycins 

displacement of hydroxy group, 6,205 

Diels-Alder reaction, 2,694 

Lincosamine 
synthesis 

Linderalactone 

Lipases 
Cope rearrangement, 5,809 

acylation, 6,340 
substrate specificity 

synthetic applicability, 2,456 
Lipoamide 

immobilization, 8,369 
reduction 

isoxazoles, 8,645 
Lipoamide A2 

iron complex 
reduced form, 8,649 

Lipoic acid 
synthesis, 7,90 

(+)-a-Lipoic acid 
synthesis 
via chiral acetals, 2,65 1 

Lipopolysaccharides 
synthesis, 6,57 

Lipotoxins 
synthesis 
via metal carbene complexes, 1,808 

Lipstatin 
p-lactone, 6,342 

Lipstatin, tetrahydro- 
synthesis 

chiral reaction, 2,652 

S-aryl arenecarbothioates 
Liquid crystal properties 

4,4’-disubstituted, 6,441 
Lithiation 

nitrogen compounds 
addition reactions, 1,461 

Lithiodithianes 

Lithium 
acylation, 1,568 

amalgam 
reduction, 8, 1 15 

Birch reduction, 8,492 
alkyl halides, 8,795 

deoxygenation 
epoxides, 8,889 

in alcohol 
alkyl halide reduction, 8,795 

liquid ammonia 
carbonyl compound reduction, 8,308 
a$-unsaturated ketone reduction, 8,478 

amide reduction, 8,294 
carboxylic acid reduction, 8,284 

ammonia, 8, 113 
carbonyl compounds, 8,109 
enones, 8,524 
epoxides, 8,880 

reductive cleavage 

methylamine 

reduction 



Lithium Cumulative Subject Index 646 

a-alkylthio ketone, 8,993 
a-ketals, 8,991 

unsaturated carbonyl compounds, 8,532 

with alkenyl halides, 3,485 

reductive dimerization 

Lithium, alkenyl- 
coupling reactions 

Lithium, a-alkoxy- 
carbanions 

epoxidation, 1,829 
Lithium, alkoxyallyl- 

Lithium, alkyl- 
alkoxyallylaluminum compounds from, 2,lO 

C-P bond cleavage, 8,859 
enantioselective addition 

enone additions, 4,243 
aldehydes, 1,72 

Primary 
coupling reactions with alkenyl halides, 3,436 

reactions with dienylcobdt complexes, 4,691 
reaction with cyclohexanone 

stereoselectivity, 1,79 
tandem vicinal difunctionalization, 4,257 

reaction with epoxides, 3,264 

configurational stability, 2.21 
crystal structure, 1,18 
reactions with glyceraldehyde acetonide, 2,29 
reaction with dienes, 4,868 
tetramethylethylenediamine complex 

crystal structure, 1,18 
Wurtz coupling, 3,419 

reaction with epoxides, 6,7 

reaction with epoxides, 6,7 

alkylation, 3,247 
coupling reactions 

vinyl substitutions 

Lithium, allenyl- 

Lithium, allyl- 

Lithium, allylsulfonyl- 

Lithium, allylthiophenyl- 

Lithium, aryl- 

with alkenyl halides, 3,494 

palladium complexes, 4,841 
Lithium, benzyl- 

crystal structure, 1,11 
Lithium, benzyldithiocarbamato- 

alkylation, 3,95 
Lithium, benzylphenylthio- 

alkylation, 3.95 
Lithium, benzylthiothiazolio- 

alkylation, 3,95 
Lithium, bis(methy1thio)allyl- 

a,&unsaturated aldehyde synthesis, 6,138 
Lithium, bis(pheny1thio)benzyl- 

synthesis, 3, 123 
Lithium, bis(pheny1thio)methyl- 

synthesis, 3, 123 
Lithium, 1,l-bis(se1eno)alkyl- 

reactions, 1,694 
reactivity 

synthesis, 3, 194 

mixed aggregate complex with t-butoxide 

reactions with carbonyl compounds, 1,672 
Lithium, t-butoxymethyl- 

Lithium, n-butyl- 

crystal structure, 1 , l O  

nucleophilic addition reactions 

coupliig 

stereoselectivity, 1,70 

dihalides, 3,419 

Lithium, t-butyl- 

Lithium, 3-(t-butyldimethylsiloxy)allenyl- 

Lithium, t-butylethynyl- 
crystal structure, 1.20 

Lithium, o-(t-buty1thio)phenyl- 
crystal structure, 1,23 

Lithium, (2-carbamoylally1)- 
Michael reactions, 4,121 

Lithium, chloro(methy1)allyl- 
reaction with aldimines, 2,982 

Lithium, crotyl- 
configurational stability, 2,21 
crotyl organometallics from, 2,5 
reaction with imines 

reactions, 2,89 

regioselectivity, 2,988 
syn-unti selectivity, 2,989 

reaction with iminium salts, 2,1000 
structure, 2,977 

Lithium, 1 -cyano-2,2-diimethylcyclopropyl- 
crystal structure, 1,32 

Lithium, cyclohexadienyl- 
alkylation, 3,255 

Lithium, cyclohexyl- 
crystal structure, 1 ,9  

Lithium, cyclopentenyl- 
synthesis, 3,247 

Lithium, (dialkox yphosphory 1)trimeth y lsil ylalk yl- 
alkylation, 3,201 

Lithium, dibromomethyl- 
addition to esters, 1,874 

Lithium, 1,l -dichloroallyl- 
synthesis 

alkylation, 3,202 
Lithium, diethoxymethyl- 

synthesis 
by transmetallation, 3,196 

Lithium, (diethoxyphosphory1)dichloromethyl- 

Lithium, 1,l-difluoroallyl- 

alkylation, 3,202 

crystal structure, 1,23 

crystal structure, 1,25 

crystal structure, 1,23,24 

synthesis 

deoxygenation 

alkylation, 3,201 

alkylation 

synthesis 

alkylation, 3,202 

synthesis 

Lithium, 2,6-dimethoxyphenyl- 

Lithium, o-(dimethylaminomethy1)phenyl- 

Lithium, 2,6-dimethylaminophenyl- 

Lithium, 5,5-dimethyl-2-hexenyl- 

via carbolithiation, 4,868 
Lithium, dimethylphenylsilyl- 

epoxides, 8,886 
Lithium, (dimethylphosphory1)methyl- 

Lithium, diphenylarsinomethyl- 

with epoxides, 3,203 

by transmetallation, 3,203 
Lithium, diphenylcyclopropylcarbmyl- 
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ring opening, 4,872 

alkylation 
Lithium, (diphenylphosphinoy1)alkyl- 

with epoxides, 3,201 
Lithium, 1,l -(diseleno)alkyl- 

Lithium, 1 ,1-(dise1eno)benzyl- 

Lithium, 1,l-(dithio)allyl- 

synthesis, 3, 87 

synthesis, 3, 87 

alkylation, 3, 13 1 
synthesis, 3, 13 1 

alkylation, 3, 131 

crystal structure, 1 ,9  

nucleophilic addition reactions 

coupling reactions 

synthesis 

Lithium, 1,l -(dithio)propargyl- 

Lithium, ethyl- 

Lithium, furyl- 

factors affecting stereoselectivity, 1,54 
Lithium, 2-furyl- 

with alkenyl bromides, 3,497 
Lithium, glycosyl- 

by transmetallation, 3, 196 
Lithium, 5-hexen-1 -yl- 

cyclization, 4, 871 
Lithium, indenyl- 

tetrameth y leth ylenediamine complex 
crystal structure, 1,19 

Lithium, mesityl- 
crystal structure, 1,23 

Lithium, [methoxyl(phenylthio)(trimethylsilyl)methyl]- 
tandem vicinal difunctionalization, 4,259 

Lithium, o-methoxyphenyl- 
crystal structure, 1,23 

Lithium, 1 -methoxy- 1 -phenylselenomethyl- 
reactivity 

Peterson alkenation, 1,787 

acyl anion equivalent, 1,544 
alkylation 

reactions with carbonyl compounds, 1,672 
Lithium, methoxy(phenylthio)(himethylsilyl)methyl- 

Lithium, u-methoxyvinyl- 

alkyl enol ethers preparation, 2,596 
Lithium, methyl- 

crystal structure, 1,9 
tetrameth y lethylenediamine complex 

Lithium, 3-methyl-3-methoxy- 1 -butynyl- 

nontransferable ligand, 4, 176 

crystal structure, 1,lO 

conjugate additions 

Lithium, 1 -methylseleno-2,2-dimethylpropyl- 
reaction with heptanal 

stereochemistry, 1,677 
Lithium, methylselenomethyl- 

Lithium, methylthiomethyl- 
alkylation, 3,90 

epoxidation 
2-cyclohexenone, 1,826 

Lithium, 1-octen-2-yl- 
synthesis, 6, 781 

Lithium, 1 -pentynyl- 
conjugate additions 

Lithium, perfluoroalkyl- 
reactions with imines 

nontransferable ligand, 4, 176 

Lewis acid pretreatment, 1,350 

alkenes, palladium(II) catalysis, 4,572 

Lithium, phenyl- 
addition reactions 

crystal structure, 1,22 
Lithium, phenylethynyl- 

crystal structure, 1,20 
Lithium, 1 -phenyl-2-methylseleno-2-oct-5-enyl- 

cyclization, 1,663 
Lithium, 1 -phenylseleno-1 -hexyl- 

alkylation, 3,90 
Lithium, phenylselenomethyl- 

alkylation, 3,90 
synthesis, 1, 666 

stability, 1,632 
synthesis, 1,634 

reactivity 

Lithium, 2-phenylseleno-2-propyl- 

Lithium, 1 -phenylseleno- 1 -thioalkyl- 

reactions with carbonyl compounds, 1,672 
Lithium, 1 -phenylselenovinyl- 

reactivity 
reactions with carbonyl compounds, 1,672 

Lithium, a-(phenylsulfony1)allyl- 
X-ray structure, 1,528 

Lithium, a-(phenylsulfony1)benzyl- 
X-ray structure, 1,528 

Lithium, (pheny1thio)methyl- 
homologation 

ketones 

synthesis 

primary halides, 6, 139 

methylenation, 6, 139 

via thioanisole, 1,506 
Lithium, 1 -phosphonato- 1 -phenylselenoalkyl- 

reactivity 
reactions with carbonyl compounds, 1,672 

Lithium, a-selenoalkyl- 
acyl anion equivalents 

synthesis, 3, 121 
alkylation, 3,88 
allylation, 3,91 
nucleophilicity 

reactions, 1,694; 3,88 
reactions with carbonyl compounds 

reactivity, 1,672 
stereochemistry, 1,677 

synthesis, 1,655; 3,87 
via selenium-lithium exchange, 1,631 

Lithium, u-selenoallenyl- 

Lithium, u-selenoallyl- 

reactions with carbonyl compounds, 1,672 

synthesis, 3,87 

alkylation, 3,95 
ambident reactivity, 1,678 
reactivity 

synthesis, 3,87 
Lithium, u-selenobenzyl- 

alkylation, 3,94,95 
reactions with alkenes, 1,664 
reactivity 

synthesis, 3, 87 

alkylation, 3,90 

reactions with carbonyl compounds, 1,672 

reactions with carbonyl compounds, 1,672 

Lithium, 1 -selenocyclobutyl- 
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Lithium, 1 -selenocyclopropyl- 

Lithium, a-selenocyclopropyl- 
alkylation, 3,90 

reactivity 
reactions with carbonyl compounds, 1,672 

Lithium, selenomethyl- 
synthesis, 1,631 

Lithium, a-selenopropargyl- 
alkylation, 3, 104 
synthesis, 3,87 

reactivity 
Lithium, l-seleno-l-silylalkyl- 

reactions with carbonyl compounds, 1,672 
Lithium, a-selenovinyl- 

Lithium, a-selenoxyalkyl- 

Lithium, 2,3,5,6-tetrakis(dimethylaminomethyl)phenyl- 

Lithium, (tetramethylcyclopropy1)methyl- 

Lithium, 2-thienyl- 

synthesis, 3,87 

reactions, 1, 694 

crystal structure, 1,25 

crystal structure, 1,9 

coupling reactions 

Lithium, a-thioalkyl- 
acyl anion equivalents 

synthesis, 3,121 
alkylation, 3,88 
reactions, 3,88 
synthesis, 3.87 

Lithium, a-thioallyl- 
alkylation, 3,95 
reaction with allyl halides, 3,99 
reaction with epoxides, 3, 100 

Lithium, a-thiobenzyl- 
alkylation, 3,94 

Lithium, a-thiopropargyl- 
alkylation, 3, 104 

Lithium, trialkylsilyldichloromethyl- 
alkylation, 3,200 

Lithium, trialkylstannyl- 
tandem vicinal difunctionalization, 4,257 

Lithium, trialkylstannylmethyl- 
reactions with carbonyl compounds 

methylenation, 1,754 
Lithium, triarylstannylmethyl- 

methylenation, 1,755 

with alkenyl bromides, 3,497 

reactions with carbonyl compounds 

Lithium, 3-triethylsilyloxypentadienyl- 
alkylation, 3, 196 

Lithium, trimethylsilyl- 
tandem vicinal difunctionalization, 4,257 

Lithium, trimethylsilylallyl- 
alkylation 

regioselectivity, 3,200 
reaction with dichloroethylaluminum, 2, 10 

Lithium, trimethylsilyl(pheny1thio)methyl- 
alkylation, 3, 137 

Lithium, triphenylmethyl- 
ketone deprotonation, 2, 183 

Lithium, tris(pheny1thio)methyl- 
reactions with enones, 6,140 
reaction with carvone, 6, 141 
tandem vicinal difunctionalization, 4,259 

sequential Michael ring closure, 4,262 
Lithium, tri-n-stannyl- 

Lithium, tris(trimethylsily1)methyl- 
alkylation, 3,200 
tetrahydrofuran complex 

crystal structure, 1,16 

alkylation, 3,247 
intramolecular carbolithiation, 4,872 
oxidation 

with silyl peroxides, 2,603 
reaction with alkyl halides, 3,247 

ethylenediamine complex 

Lithium alkenyltrialkylalanate 

a,p-enones, 4, 142 

Lithium, vinyl- 

Lithium acetylide 

reaction with epoxides, 6.7 

conjugate additions 

Lithium alkox ytriaryloxy aluminates 

hydroxy group activation, 6, 18 
reactions with diary1 phosphorochlondates 

Lithium alkylcuprates 

tosylates, 8,813 

preparation, 3,213 

alkylation 
alkyl halides, 3,272 

reaction with methyl triflate, 3,281 
Lithium alkynylboronates 

conjugate additions 

Lithium alkyny lcuprates 

Lithium aluminum deuteride 

reduction 

Lithium alkylcyano(2-thieny1)cuprate 

Lithium alkynides 

alkylideneacetoacetates, 4, 148 

reaction with haloallenes, 3,274 

reduction 
epoxides, 8,872 

Lithium aluminum hydride 
alcohol modifiers 

reduction, 8,161 
alkyl halide reduction 

mechanism, 8,802 
chiral alkoxy derivatives 

synthesis, 8, 159 
chirally modified 

reduction, 8, 160 
copper chloride 

desulfurization, 8,840 
C-P bond cleavage, 8,863 
cyclic ketone reduction 

stereochemistry, 8,5 
demercurations, 8,851 
derivatives 

benzylic halide reduction, 8,967 
hydroalumination, 8,736 
metal salt systems 

alkyl halide reduction, 8,803 
reaction with ethylene, 8,735 
reduction 

acetals, 8,213 
acyl halides, 8,241,263 
aliphatic nitro compounds, 8,374 
alkyl halides, 8,802 
amides, 8,269 
benzylic halides, 8,965 
carbonyl compounds, 8,2,5,18,313 
carboxylic acids, 8,237 
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epoxides, 8,872 
esters, 8,245,267 
hydrazones, 8,345 
imines, 8,26,36 
lactones, 8,247,268 
nitriles, 8,274 
phosphonium salts, 8,860 
pyridines, 8,579,583 
tosylates, 8,812 
unsaturated carbonyl compounds, 8,536,542,545 
unsaturated hydrocarbons, 8,483 
vicinal dibromides, 8,797 

reduction kinetics, 8 ,2  
selective ketone reduction, 8, 18 
transition metal halides 

unsaturated hydrocarbon reduction, 8,485 
Lithium aluminum hydride, bipyridylnickel- 

Lithium aluminum hydride, dicyclopentadienylnickel- 

Lithium amides 

desulfurizations, 8,840 

desulfurizations, 8,840 

chiral catalysts 

reaction with carbon monoxide 
nucleophilic addition reactions, 1,72 

mechanism, 3, 1017 
Lithium benzyl oxide 

ac y loxazolidinones 
cleavage, 2,438 

Lithium bis(benzyldimethy1)silylamide 
aldol reaction 

stereoselectivity, 2,59 
Lithium bis(phenyldimethylsily1)cuprate 

introduction of hydroxy groups, 7,646 
Lithium bis(trimethylsily1)amide 

Darzens glycidic ester condensation, 2,427 
Lithium borohydride 

ethyl acetate system 

reduction, 8,880 
hydroboration, 8,709 

1,3-diketones, 8, 13 
epoxides, 8,875 
esters, 8,244 
Lewis acids, esters, 8,244 
unsaturated carbonyl compounds, 8,536 

Lithium bromide 
acetone complex 

crystal structure, 1,299 
reaction with ethers, 6,210 

Lithium bronze 
reduction 

enones, 8,526 
Lithium r-butoxyaluminum hydride 

reduction kinetics, 8 ,2  
Lithium n-butylborohydride 

synthesis, 8,538 
Lithium n-butyldiisobutylaluminum hydride 

reduction 
amides, 8,272 
unsaturated carbonyl compounds, 8,544 

Lithium r-butyl-t-octylamide 
enolate formation 

hindered base, 2, 182 
Lithium cations 

acrolein complexes 
structure, 1,289 

Lithium chlorate 

biomimetic reduction 
allylic compounds, 8,977 

Lithium chloride 
reaction with esters, 6, 206 

Lithium cobalt phthalocyanine 
TcBoc removal, 6,638 

Lithium compounds 
aldol reactions 

amination 

use in intermolecular pinacol coupling reactions 

comparison with boron compounds, 2,239 

alkyl or aryl, 6, 118 

aliphatic carbonyl compounds, 3,570 
Lithium dialkenylcuprates 

acylation of, 1,428 
Lithium dialkylamides 

ester enolization 

imine anion synthesis, 6,719 
Lithium diakylcuprates 

acylation of, 1,428 
conjugate additions 

Claisen rearrangement, 5,828 

enolate synthesis, 3, 8 
Lithium dialkylcyanocuprates 

structure, 3,213 
Lithium diallenylcuprates 

alkylation, 3,256 
Lithium diallylcuprates 

reactions with carbonyl compounds 
formation of 1,2-adducts, 1, 113 

Lithium di-t-butoxyaluminum hydride 
reduction 

pyridines, 8,580 
Lithium 9,9-di-n-butyl-9-borabicyclo[3.3.1 Inonanate 

reduction 
epoxides, 8,876 

Lithium dibutylcuprate 
reactions with ketones, 1, 116 

Lithium diethoxyaluminum hydride 
reduction 

amides, 8,271 
Lithium diisopropylamide 

aldehyde reduction, 8,88 
Claisen condensation, 2, 182 
deprotonation of N-allylamide 

y-selectivity, 2,61 
Lithium dimesitylborohydride 

reduction 
cyclohexanones, 8,14 

Lithium dimethylcuprate 
mixture with water 

structure, 3,212 
reactions with aldehydes, 1, 108 
reactions with cY,P-dialkoxy aldehydes, 1,109 
reactions with dienyliron complexes, 4,673 
reactions with epoxides 

regioselectivity, 6 ,5  
reactions with ketones, 1, 116 
stability, 3,211 
synthesis, 3, 208 
tetrahydrofuran solution 

structure, 3,211 
Lithium dimethylcyanocuprate 

reaction with epoxides 
regioselectivity, 6 ,5  

Lithium diorganocopper compounds 
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coupling, 3,419 

reaction with alkyl bromide, 3,248 
reaction with allylic acetate, 3,257 

lithium (12-crown-4) complex 

Lithium diphenylcuprate 

Lithium diphenylmethane 

crystal structure, 1 , l l  
Lithium diphenylphosphide 

epoxides, 8,885 
reduction 

Lithium diphenylthiophosphides 

regioselectivity, 4,642 
stereochemistry, 4,625 

reactions with wallylpalladium complexes 

Lithium diviny lcuprates 
coupling reactions 

with enol triflates, 3,487 
vinyl halide coupling, 3,482 

Lithium ene reactions 
intramolecular, 5 ,3746  

Lithium enolates 
aldol reactions 

alkylation, 3 ,2  
Claisen rearrangement, 5,847 
a-methyl substituents 

synthesis, 2,100 
thiol carboxylic esters 

acylation, 6,446 

diastereofacial selectivity, 2,217 

axial alkylation, 3, 14 

Lithium halides 
catalysts 

epoxide rearrangement, 3,760,763 
Lithium halocarbenoids 

alkylatioii, 3,202 
Lithium halocarbenoids, cyclopropylidene- 

synthesis by halogen-lithium exchange 
alkylation, 3,202 

Lithium-halogen exchange 

Lithium hexamethyldisilazane 
dihalocyclopropanes, 4, 1007-1009 

aldol reaction 

enolate formation, 2, 182 
Lithium hexamethyldisilazide 

crystal structure, 1,6 
Lithium hexamethy ldisily lamide 

ketone enolates 

Lithium hydride 
reaction with ethylene, 8,734 
reduction 

stereoselectivity, 2, 192 

synthesis, 3,3 

acyl halides, 8,262 
carbonyl compounds, 8,22 

p-alkoxy ketone reduction, 8,9 
catalyst 

iodination 

Lithium iodide 

aldol reaction, 2, 146 

esters, 6,215 
Lithium iodophenylcuprate 

coupling with allylic alcohols, 3,259 
Lithium isohexylcyanocuprate 

reaction with epoxides, 6,9 
Lithium isopropoxide 

hydride donor 

reduction of steroidal ketones, 8,89 
Lithium N-isoprop y lc yclohexylamide 

ester enolates 
generation, 2,182 

Lithium 3-lithiopropoxide 

Lithium/magnesium acetylide 

Lithium methoxide 

acylation, 1,404 

crystal structure, 1,39 

reaction with formaldehyde 
transition state, 8.88 

Lithium methoxy aluminum hydride 
reduction kinetics, 8 ,2  

Lithium naphthalide 
reduction, 3,263 

Lithium t-octyl-t-butylamide 
ketone enolate synthesis, 3,3 

Lithium organo(fluorosily1)amides 
crystal structure, 1,38 

Lithium pentamethy ltricuprate 
structure, 3,2 13 

Lithium perchlorate 
catalyst 

epoxide ring opening, 3,760,761 
Lithium phenylethynolate 

Lithium phenylthio( 2-vin ylc ycloprop yl)cuprate 

cycloaddition with carbonyls 
2-oxetanone synthesis, 5,116 

conjugate additions 

Lithium salts 
catalysts 

formaldehyde complexes 

Lithium tetraethylaluminate 

Lithium tetrakis(dihydr0-N-pyridy1)aluminate 

unsaturated carbonyl compounds, 8,536 

p-iodoenone, 4,173 

epoxide ring opening, 3,760 

theoretical studies, 1,286 

synthesis, 8,735 

reduction 

Lithium tetrameth y ldiphen y ldisil y lamide 
ketone enolates 

synthesis, 3,3 

enolate formation 

reaction with allyl selenide, 2,76 

catalysts 
epoxide ring opening, 3,767 

Lithium trialkylaluminum hydride 
hydroalumination, 8,736 

Lithium tri-n-alkylborohydride 
hydroboration, 8,718 

Lithium tri-t-butoxyaluminurn hydride 
reduction 

Lithium 2,2,6,6-tetramethylpiperidide 

regioselectivity, 2, 182 

Lithium thiocyanate 

acyl halides, 8,263 
carboxylic acids, 8,260,261 
esters, 8,267 
lactones, 8,268 
nitriles, 8,274 
pyridines, 8,580 
unsaturated carbonyl compounds, 8,542-544 

Lithium tri-t-butylberyllate 
crystal structure, 1.13 

Lithium tri-8-butylborohydride 



65 1 Cumulative Subject Index L ycodoline 
reduction 

cyclic ketones, 8, 15 
cyclohexanones, 8, 14 
imines, 8,36 
keto sulfides, 8, 12 
unsaturated carbonyl compounds, 8,536 

amides, 8,271 
nitriles, 8,274 

Lithium triethoxyaluminum hydride 
reduction 

Lithium triethylborohydride (Super Hydride) 
reduction 

alkyl halides, 8,804,805 
allylic leaving group, 8,960 
epoxides, 8,875 
imines, 8,36 
ketones, 8, 10 
nitroalkenes, 8,377 
tosylates, 8,813 
unsaturated carbonyl compounds, 8,536 

selective ketone reduction, 8, 18 
Lithium trimethoxyaluminum hydride 

cyclic ketone reduction 
stereochemistry, 8 ,5  

reduction 
acyl halides, 8,263 
carboxylic acids, 8,260 
nitriles, 8,274 
unsaturated carbonyl compounds, 8,542 

Lithium trimethyldicuprate 

Lithium tri-t-pentyloxyaluminum hydride 
structure, 3,213 

reduction 
acyl halides, 8,263 

Lithium triphenylcuprate 
structure, 3,213 

Lithium triphenylmethane 
crystal structure, 1 , l l  

Lithium tris(t-buty1thio)aluminum hydride 
reduction 

unsaturated carbonyl compounds, 8,543 

aldehydes, 8,17 

Lithium tris[(3-ethyl-3-pentyl)oxy]aluminum hydride 
reduction 

Lithium trisiamylborohydride 
reduction 

cyclohexanones, 8, 14 
Lithium tris(trans-methylcyclopenty1)borohydride 

reduction 

Lithocholic acid 
microbial hydroxylation, 7,73 

Liver alcohol dehydrogenase 
metal complex 

models, 8, 82,97 
Living polymers 

ring opening metathesis polymerization, 5, 1120 
Locopodine 

synthesis 

Locorenine 

cyclohexanones, 8, 14 

via conjugate addition, 4,240 

related structure 
synthesis via azomethine ylide cyclization, 4, 1140 

Loganin, deoxy- 
synthesis 

Knoevenagel reaction, 2,372 

via Diels-Alder reaction, 5,468 
Loganin, 1 -0-methyl- 

synthesis 

Loganin aglycone 
synthesis, 7,301 

Loganins 
aglucone 6-acetate 

biosynthesis, 5,468 
synthesis, 3, 599 

via Diels-Alder reactions, 5,363 

synthesis via photoisomerization, 5,232 

via 13 + 21 cycloaddition reactions, 5,310 
via photochemical cycloaddition, 5, 129 

Loline 
synthesis 

Longicamphor 
reduction 

Longifolene 

via transannular cyclization, 4,398 

dissolving metals, 8, 12 1 

hydroboration, 8,721 
synthesis, 3,599 

pinacol rearrangement, 3,729 
via diazoalkene cyclization, 4, 1154 

Wagner-Meewein rearrangement, 3,7 13 

synthesis, 3,644 
Lophotoxin 

synthesis, 3,497 
Loroxanthin 

synthesis, 6,782 
Lossen reaction, 3,908 
Lossen rearrangement, 6,821 

hydroxamic acids, 6,798 
stereoselectivity, 6,798 

synthesis, 7, 178 

synthesis, 8,945 

Looplure 

Lubimin, oxy- 

Luciduline 

via Cope rearrangement, 5,814 
via Diels-Alder reaction, 5,35 1 

Luciferin aldehyde 
synthesis 

epoxide ring opening, 3,743 

pyridinium salts, 8,590 
Lumiflavin, 4a-hydroperoxy- 

Lukes reduction 
formic acid 

oxidation 

Lumisantonin 
photochemistry, 5,730 

Lumisterol 
synthesis 

sulfides, 7,763 

via photochemical ring closure, 5,700 
Lupanone oxide 
cyclopalladation-oxidation, 7,630 

reduction-alkylation, 8,527 

synthesis 

Lupeol 

Lupinine 

Eschenmoser coupling reaction, 2,881 
Lycodine 

synthesis 

L ycodoline 
Mannich reaction, 2, 1013 
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synthesis 

Lycopodine 
Mannich reaction, 2,1012 

Mannich base, 2,894 
synthesis, 2, 159 

Mannich reaction, 2,1013 
use of cuprates derived from hydrazones, 2,518 

via heteronucleophile addition, 4,31 

synthesis 
Lycoranes 

via arynes, 4,502.503 
Lycorenine alkaloids 

synthesis, 1,568 
Lycoricidine 

synthesis 
via aryllithium addition to a-nitroalkane, 4,78 

Lycorine alkaloids 
synthesis, 7,336 

Lysergic acid 
synthesis, 6,757 

via arynes, 4,501 
via Diels-Alder reaction, 5,414 
via spirolactonization, 6,357 

Lysergic acid, 2-methyl- 

Lythrancepine alkaloids 
synthesis, 3, 126 

synthesis 
Eschenmoser coupling reaction, 2,881 
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Macbecin 1 
synthesis 

Macbecins 
(0- and (2)-selectivity, 1,764 

via Wittig or CrClz reaction, 1,808 
synthesis of segment 

McMurry reaction, 3,583 
intermolecular, 3,585 

Macrocyclic compounds 
intramolecular, 3,588 

synthesis 
alkene metathesis, 5,1118-1 120 
Eschenmoser coupling reaction, 2,890 

Macrocyclic ethers 
Wittig ring contractions, 3,1010 

Macrocyclization 
radical reactions, 4,791 

Macrolactams 
synthesis 

C-H insertion reactions, 3, 1057 
Macrolactonization 

enzymatic, 6, 376 
8-lactone synthesis, 6,368 

Macrolide antibiotics 
synthesis, 2, 248; 7,57 
via cycloheptadienyliron complexes, 4,686 
via (2)-selective Wittig reaction, 1,763 
via thiol esters, 6,438 

Macrolides 
synthesis 

synthesis, 3,286 

Macrolides, oximino- 
synthesis, 7, 507 

Macromolecules 
synthesis 

via thallium(1) thiolates, 6,440 

C-H insertion reactions, 3, 1058 

Ugi reaction, 2, 1104 
Macrophyllate, ethyl- 

synthesis 

Maesopsin 
ring scission, 3,83 1 

Maesopsin, 4,4',6-tri-O-methyl- 
irradiation, 3,831 

Magic acid 
catalyst 

Magnesium 

use of alkaline potassium ferricyanide, 3,665 

Friedel-Crafts reaction, 3,297 

deoxygenation 
epoxides, 8,889 

desulfurization 
sulfones, 8, 843 

graphite-suspended 
use in intermolecular pinacol coupling reactions, 3, 

570 
reduction 

enones, 8,524 
Ntro compounds, 8,365 

unsaturated carbonyl compounds, 8,532 
reductive dimerization 

Magnesium, l-alkenyl- 

allylation, 5,32 

precursors 
Magnesium, 2-alkenyl- 

synthesis for magnesium-ene reaction, 5.37 

reactions with acetals, 1,346 

Magnesium, alkylbromo- 
boron trifluoride complex 

Magnesium, alkynylhalo- 
cross-coupling reactions 

Magnesium, allenylbromo- 

Magnesium, allylbromo- 

with vinyl iodides, 3,527 

synthesis, 2,8 1 

reaction with aldoxime ethers, 2,995 
reaction with Ndiphenylmethyleneaniline, 2,976 
reaction with N-methyl-4-t-butylcyclohexylamine, 2, 

reaction with sulfenimine, 2,998 
Magnesium, allylchloro- 

crystal structure, 1,18 
Magnesium, aryl- 

vinyl substitutions 

983 

palladium complexes, 4,841 
Magnesium, bis(2,4-dimethyl-2,4-pentadienyl)- 

crystal structure, 1, 18 
Magnesium, bis(indeny1)- 

tetrameth y leth y lenediamine complex 
crystal structure, 1,19 

Magnesium, bis(phenylethyny1)- 

crystal structure, 1,21 
tetrameth yleth y lenediamine complex 

Magnesium, bromocrotyl- 

Magnesium, bromodecyl- 

acrolein dimer, 1,52 

crotyl organometallics from, 2,5 

nucleophilic addition reactions 

Magnesium, bromodiisopropylamino- 
Claisen condensation, 2, 182 

Magnesium, bromoethynyl- 
synthesis, 3,271 

Magnesium, bromomethyl- 
reaction with ethyl acetate, 1,398 
tetrahydrofuran solvate 

crystal structure, 1,13 
Magnesium, bromophenyl- 

diethyl etherate 
crystal structure, 1,25 

Magnesium, bromo(0r-silylviny1)- 

Magnesium, bromo(2-thieny1)- 

Magnesium, bromo-2,4,6-trimethylphenoxy- 

alkylation, 3,244 

reaction with vinyloxirane, 3,265 

catalyst 
aldol reaction, 2, 137 

Magnesium, bromovinyl- 
alkylation, 3,243 

Magnesium, 1 ,2-butadienylhalo- 
reaction with aldehydes, 2,91 

Magnesium, chloro(diisopropoxymethy1)silylmethyl- 
hydroxymethylation with, 3,200; 7,647 

Magnesium, chloroethyl- 
crystal structure, 1,13 

653 
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Magnesium, chloro(phenyldimethy1silyl)methyl- 
Peterson reaction, 1,737 

Magnesium, chloroprenyl- 
alkylation 

copper catalysis, 3,215 
Magnesium, crotyl- 

reaction with imines 
regioselectivity, 2,988 
syn-anti selectivity, 2,989 

reaction with imiium salts, 2,1000 
structure, 2,977 

Magnesium, 15-crown-4-xylylchloro- 
crystal structure, 1,26 

Magnesium, dialkyl- 
crystal structure, 1,13 
nucleophilic addition reactions 

stereoselectivity, 1,72 
Magnesium, diallyl- 

carbomagnesiation 

Magnesium, diethyl- 
allylic alcohols, 4,877 

18-crown-6 complex 
crystal structure, 1,15 

2,l.l -cryptand complex 

Magnesium, dimethyl- 
crystal structure, 1,16 

Magnesium, dmeopentyl 
2,l.l -cryptand complex 

crystal structure, 1,15 

crystal structure, 1.15 
Magnesium, diphenyl- 

tetramethylethy lenediamine complex 
crystal structure, 1,25 

Magnesium, ethyl- 
diethyl ether solvate 

crystal structure, 1,13 
Magnesium, ethyl-3-(N-cyclohexyl-N- 

methy1amino)propyl- 
crystal structure, 1,14 

crystal structure, 1,14 

synthesis, 3,271 

crystal structure, 1,16 

reactions with aldimines, 2,992 

phosphorylation, 6,603 

reactions with m-allylpalladium complexes, 4,598 

oxirane ring-opening, 6,91 

catalyst 

Magnesium, ethyl-3-(N,N-dimethylamino)propyl- 

Magnesium, ethynylidenebis(brom0- 

Magnesium, pentamethylene- 

Magnesium, propargyl- 

Magnesium alkoxide 

Magnesium amides 

Magnesium amides, halo- 

Magnesium bromide 

2,573 
allylstannane reaction with carbonyl compounds, 

Diels-Alder reaction, 2,667 
Friedel-Crafts reaction, 2,737 

Diels-Alder reaction catalysts 
diastereofacial selectivity, 2,679 

Tebbe reaction, 1,746 
Magnesium bromide, alkenyl- 

allylzincation, 4,880 
reaction with epoxides, 6.5 

Magnesium bromide, allyl- 

reaction with homopropargylic alcohols, 4,879 

hydride donor 
Magnesium bromide, isobomyloxy- 

use in chiral syntheses, 8,89 
Magnesium bromide, isobutyl- 

reduction 
carboxylic acids, 8,284 

Magnesium bromide, 2,7-octadienyl- 
cyclization 

ketone carboxylation 

magnesium-ene reaction, 5 3 8  
Magnesium carbonate, methyl- 

Stile’s reagent, 2,841 

sodium cyanoborohydride 
reductive amination, 8.54 

Magnesium chloride, (2-alkeny1)allyl- 
ene reactions, 5,43 

Magnesium cyclopropanolate 
cycloheptanone synthesis, 2,448 

Magnesium ene reactions, 5,30 
intramolecular, 5,3746,59 
ring size, 5,60 

Magnesium enolates 
aldol reactions 

Claisen rearrangement, 5,847 
synthesis, 2, 110 

Reformatsky reaction, 2,186 
thiol carboxylic esters 

acylation, 6,446 
Magnesium ester enolates 

reactions with nitriles 

Magnesium chloride 

diastereofacial selectivity, 2,217 

Blaise reaction, 2,298 

epoxide ring opening, 3,754 

carbomagnesiation, 4,874 

reduction 

Magnesium halides 

Magnesium halides, allyl- 

Magnesium hydride 

cyclic carbonyl compounds, 8.14 
Magnesium monoperoxyphthalate 

Baeyer-Villiger reaction, 7,674 
epoxidizing agent, 7,374 

catalyst 

catalyst 

Magnesium oxide 

Magnesium perchlorate 
Knoevenagel reaction, 2,345 

Friedel-Crafts reaction, 2,737 
Magnocurarine methiodide 

model reaction 
dimerization, 3,687 

Mahubenolides 
synthesis, 6,784 

Makomakine 
synthesis 

Maleates, iodo- 

Maleic acid 

use of ammonium ylides, 3,955 
via Ritter reaction, mercuration, 6,284 

dimerization, 3,482 

hydride transfer 
with 1,4-dihydmpyridines, 8.93 

Maleic acid bis(dimethy1amide) 
dications, 6,501 
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Maleic acid dinitrile, 1 ,Zdiamino- 
reactions with amines, 6,517 

Maleic anhydride 
alkylated 

synthesis, 7,930 
benzene irradiation 

fulvene trap, 5,646 
[3 + 21 cycloaddition reactions 

with q'dylpalladium complexes, 5,275 
Bels-Alder reactions 

Lewis acid promoted, 5,339 
EDA complex 

with hexamethylbenzene, 7,856 
ene reactions 

intermolecular, 5 ,2  
Maleonitrile 

synthesis 
via 1 ,Zdiiodoethylene, 6,23 1 

Malic acid 
diethyl ester 

alkylation, 3,44 
Malonamides 

Malonate, diethyl 

Malonate, 5-methyl (5R)-methoxycarbonyl- 

Knoevenagel reaction, 2,357 

reaction with .rr-allylpalladium complexes, 4,590 

(3E)decenyl- 
cyclization 

palladium catalysis, 4,650 
Malonates 

Michael addition, 4.3 
sulfenylation, 7, 125 

reduction 
Malonates, acyl- 

sodium borohydride, 8,277 
Malonates, acylamino- 

synthesis, 1,373 
Malonates, alkylidene- 

addition reactions 
with organomagnesium compounds, 4,89 
with organozinc compounds, 4,95 

Malonates, isopropylidenemethylene- 
addition reaction 

with organomagnesium compounds, 4,89 
Malonic acid 

diethyl ester 

esters 

Knoevenagel reaction, 2,356 

synthesis 

Claisen condensation, 2,801 

Knoevenagel reaction, 2,354 

Malonic acid, alkyl- 

Malonic acid, benzylidene- 

Malonic acid, (@-bromoalkyl)- 

via disubstituted organopotassium compounds, 7,3 

dimethyl ester 
[3 + 21 cycloaddition reactions, 5,302 

intramolecular alkylation, 3,55 

synthesis via retro Diels-Alder reaction, 5,553 

Diels-Alder reactions, 5,356 

cycloaddition reactions, 5,272 

diethyl ester 

Malonic acid, methylene- 
diesters 

dimenthyl ester 

dimethyl ester 

Malonic acid, oxo- 
dialkyl esters 

diethyl ester 
ene reaction, 2,538 

ene reaction, 2,538 
Malonic acid, thioxo- 

diethyl ester 
Diels-Alder reactions, 5,436 

Malonic acid dibromide 
synthesis 
via oxalyl bromide, 6,308 

Malonic esters, acylimino- 

Malonodialdehy de 
reactions with organometallic compounds, 1,373 

Knoevenagel reaction 
active methylene compound, 2,358 

Malonodiamides 

Malo nodi n i tri 1 e 
Knoevenagel reaction, 2,357 

Knoevenagel reaction, 2,358 
y lidene 

Knoevenagel reaction, 2,359 
Malonodinitrile, 2-chlorobenzylidene- 

synthesis 
Knoevenagel reaction, 2,385 

Malononitrile 
Vilsmeier-Haack reaction, 2,789 

Malononitrile, alkylidene- 
tandem vicinal difunctionalization, 4,251 

Malononitrile, benzylidene- 
cycloaddition reactions, 5,273 

Malyngolide 
synthesis 
via chiral auxiliary, 1,65 
via conjugate addition to a$-unsaturated 

carboxylic amides, 4,202 
Mandelic acid 

boron enolate 

homochiral 

menthyl ester 

diastereofacial preference, 2,232 

from alkenyloxyboranes, 2,249 

synthesis, 1,223 
Mandelic acid, hexahydro- 

synthesis 

Manganac y cles 
synthesis 

ketone oxalylation, 2,838 

via carbomanganation, 4,906 
Manganese, alkyl- 

deoxygenation 
epoxides, 8,889 

reactions with carbonyl compounds 
Lewis acid promotion, 1,331 

Manganese, alkylpentacarbonyl- 
reaction with alkynes, 4,905 

Manganese, arenetricarbonyl- 
addition-oxidation reactions, 4,542 
nucleophilic reactions, 4,689 
synthesis, 4, 520 

Manganese, butenetetracarbonyl- 
anion 

Manganese, chloro(tetrapheny1poqhyrin)- 

Manganese, dicarbonyldienylnitrosyl- 

synthesis, 4,703 

alkane oxidation, 7, 11 
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synthesis, 4,689 

synthesis, 4,689 

anion 

Manganese, tricarbonylcycloheptadienyl- 

Manganese, tricarbonylcyclohexadiene- 

reaction with methyl iodide, 4,704 
synthesis, 4,702 

Manganese, tricarbonyl(q4-diene)- 
anions 

reactions with carbon electrophiles, 4,702-705 
Manganese, tricarbonyl(halobenzene)- 

nucleophilic substitution, 4,531 
Manganese, tricarbonyl( 1 -methylbutadiene)- 

anion 
synthesis, 4,704 

Manganese, tricarbonyl(q4-polyene)- 

Manganese, tricarbonyl(q6-(6-substituted)cyclo- 

anion 
synthesis, 4,703 

hexadieny1)- 
addition-oxidation reactions, 4,542 

radical addition reactions, 4,763 
radical cyclizations 

nonchain methods, 4,806 
reaction with alkenes, 7, 532 

1,Zdiazides from alkenes and, 7,487 

lithium aluminum hydride 

Manganese acetate 

Manganese azide 

Manganese chloride 

unsaturated hydrocarbon reduction, 8,485 
Manganese complexes 

Manganese complexes, dienyl- 

Manganese compounds, crotyl- 

allylic oxidation, 7,95 

synthesis, 4,689-691 

type I11 
reactions with aldehydes, 2,24 

Manganese dioxide 
glycol cleavage, 7,708 
oxidation 

p-aminophenol, 7,349 
diols, 7,318 
primary alcohols, 7,306 
primary arylamines, 7,738 
secondary alcohols, 7,324 

quinone synthesis, 7, 142,350,355 
Manganese enolates 

synthesis and reaction, 2, 127 
Manganese triacetate 

allylic oxidation, 7,92 
a' -hydroxylation 

enones, 7, 174 
a-oxidation 

enones, 7, 154 
Manicone 

enantioselective synthesis 
use of a-sulfinylhydrazones, 2,516 

addition reactions 
acyl anions, 1,547 

deamination, 2,897,933 
description, 2,894 

Mannich cyclization 
molecular rearrangements, 2, 1040 

Mannich reaction 

Mannich bases 

Baldwin's rules, 2, 1008 
bimolecular aliphatic, 2,893-95 1 
bimolecular aromatic, 2,953-973 
classical, 2,893 

limitations, 2,896 
mechanism, 2,895,954 
regiochemistry, 2,896 
reviews, 2,894 
scope, 2,896 
steric factors, 2,896 
titanium tetrachloride mediated, 2,897 
Ugi reaction and, 2, 1090 
with preformed iminium salts, 2,898 

chiral sulfur methylide, 1,825 

transfer hydrogenation, 8,552 

synthesis, 6,56 

synthesis 

htram~lec~lar,  2,1007-1044 

Mannitol 

D-Mannofuranose, 2,3:5,6-di-O-isopropylidene- 

P-D-Mannofuranosides 

Mannonojimycin, deoxy- 

FDP aldolase, 2,463 
via aminomercuration-oxidation, 7,638 

D-Manno-2-octulosonate, 3-deoxy- 
lipopolysaccharides, 6,57 

a-Mannopyranosides 
synthesis, 6,39 

P-Mannopyranosides 
synthesis, 6,39,43 

D-Mannose, 2,3,4,6-tetra-O-benzyl- 
glycoside synthesis, 6,57 

a-D-Mannoside 
reduction, 8,226 

Manoalide 
synthesis 

Marasmane 
biosynthesis, 3,404 

Maritimol 
synthesis, 3,717 

Marmine 
synthesis, 7,406 

Matrine 
synthesis, 6,746 

Matsutake alcohol 
synthesis 

carbonyl group protection, 6,677 

via retro Diels-Alder reaction, 5,554 
May sine 

synthesis, 7,57 
Maytansine 

precursor 

synthesis, 3, 126; 7,380 
synthesis via nitrile oxide cyclization, 4, 1132 

Mazur oxidation, 7,842 
McFadyenStephens aldehyde synthesis, 8,297 
Mecambrine 

synthesis 
alkaline photolysis, 3,686 

radical addition reactions, 4,757 

Meerwein arylation, 3,505 
atom transfer reactions 

intramolecular, 4,804 

organosamarium compounds, 1,258 
Meerwein-Ponndorf reaction 

Meerwein-Ponndorf-Verley reaction 
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electron transfer mechanism, 3,824 
reduction of crotonaldehyde 

transition state, 8, 88 
Meisenheimer rearrangement 

amine oxides, 6,834,843 
Meldrum’s acid 

flash vapour pyrolysis, 5,732 
imidoylation, 2,356 
Knoevenagel reaction 

aluminum isopropoxide in isopropyl alcohol, 8,88 

active methylene compound, 2,355 
Michael reaction, 2,352 

Melodinus alkaloids 
synthesis 

Mannich reactions, 2, 1042 
Meloscine 

biomimetic synthesis, 6, 755 
synthesis 

Menthadiene 

Menthol 

Mannich reactions, 2, 1042 

cyclization, 3,349 

asymmetric hydrogenation, 8,144 
esterification 

lithium aluminum hydride modifier, 8,161 
oxidation 

enzymatic, 6,341 

solid support, 7,841,845 
(-)-Menthol, P-4-deoxy-~-glycoside 

Diels-Alder reaction, 2,692 
synthesis 

Menthol, phenyl- 
crotonate ester 

addition reactions with organocopper reagents, 1, 
313 

glyoxalate esters 

Menthol, 8-phenyl- 
nucleophilic addition reactions, 1,65 

chnal malonic esters 

conjugate additions 
intemolecular alkylation, 3,56 

organocuprates, 4,201 
Menthone 

oxime 
Beckmann rearrangement, 7,691 

photocycloaddition 
with furan, 5,170 

rearrangement, 3,83 1 
reduction 

dissolving metals, 8, 11 1 
dissolving metals, stereoselectivity, 8, 1 16 
electrolysis, 8,321 
lithium/ammonia/ethanol mixture, 8,112 

Menthyl acetate 
chiral enolates 

Menthyl crotonate 
addition reaction 

asymmetric induction, 2,225 

phenylmagnesium bromide, 4,200 
Menthyl esters 

Mannichreaction, 2,919 
Refomatsky reaction, 2,922 
synthesis 

Mannich reaction, 2,924 
Mercuration 

activation barriers, 7, 869 

charge transfer excitation energies 

EDA complexes 

Mercurilactonization 

EDA complexes, 7,870 

intermediates, 7, 868 

8-lactone synthesis, 6,366 
reductive demercuration, 8,853 
unsaturated carboxylic acids, 6,361 

reduction 
Mercury 

a-bromo ketones, 8,986 
Mercury, allenyl- 

synthesis, 2, 85 
Mercury, arylchloro- 

reaction with vinyl cuprates, 3,497 
Mercury, bis(bromomethy1)- 

addition to alkenes, 4,968 
Mercury, bromo-5-hexenyl- 

reductions, 8,852 
Mercury, bromo-4-methylcyclohexyl- 

reductions, 8,852 
Mercury, chlorovinyl- 

coupling reactions 

Mercury, cycloperoxy- 

Mercury, diaryl- 

Mercury, diphenyl- 

with vinyl cuprates, 3,489 

demercuration, 8, 855 

extrusion of mercury, 3, 501 

acid anhydride synthesis, 6,312 
cleavage 

acidic, 8,850 
Mercury, iodo(iodomethy1)- 

addition to alkenes, 4,968 
Mercury, propargyl- 

synthesis, 2, 85 
Mercury, vinyl- 

dimerization 

Mercury acetate 
diene synthesis, 3,484 

a-acetoxylation 
ketones, 7, 154 

allylic oxidation, 7,92, 108 
dehydrogenation 

steroids, 7, 93 
ketone a-acetoxylation, 7, 145 

Mercury acetate, cinnamyl- 
solvolysis, 7, 92 

Mercury acetate, crotyl- 
solvolysis, 7,92 

Mercury bis(trifluoro)acetate 
polyene cyclization, 3,342 

Mercury carboxylates 
acid anhydride synthesis, 6,315 

Mercury enolates 
aldol reaction 

Mercury hydride 
syn stereoselective, 2,314 

radical addition reactions 

radical cyclizations, 4, 799 
Mercury nitrate 

oxidation 

reaction with alkenes, 7,533 

alkenes, 4,741 

halides, 7,665 

Mercury nitrite 



Mercury oxide 

nitration with, 6,108 

allylic oxidation, 7,93 
decarboxylative halogenation, 7,724 

Mercury salts 
catalysts 

decarboxylative halogenation, 7,724 
halofunc tionalization 

alkenes, 7,533 
reactions with alkanes, 7 ,3  
Ritter reaction, 6,283 

di-wmethane rearrangement, 5,195 

electroDhilic oxidation. 7,868 

Mercury oxide 

Cope rearrangement, 5,802 

Mercury-sensitized photoreactions 

Mercury trifluoroacetate 

Cumulative Subject Index 658 

Mercury kifluoroacetate,.&ntamethylphenyl- 
synthesis, 7,870 

Mercury(II) acetate 
oxidation of amines, 2,1021 

Mercury(II) salts, aryl- 
dimerization, 3,501 

Memfield synthesis 
peptides, 6,670 

Mesaconitine 
synthesis, 6,402 

A’-Mesembrenone 
synthesis 

Mesembrine 
synthesis 

Eschenmoser coupling reaction, 2,885 

N-acyliminium ions, 2, 1065 
Mannich reaction, 2, 1010 
via enamines, 6,717 

cycloaddition reactions 
Mesitonitrile oxide 

tropones, 5,626 
Mesitylene 

acylation 

amidoalkylation, 2,97 1 
formation, 2,141 

Mesitylene, diacetyl- 
synthesis 

Friedel-Crafts reaction, 2,735 

Friedel-Crafts reaction, 2,734 
Mesitylene-2-sulfonylhydrazone 

fragmentation, 6,779 
0-Mesity lenesulfony lhy droxylamine 

Beckmann rearrangement, 6,764 
Mesityl nitrile oxide 

use in 1,3-diplar cycloadditions, 4, 1079 
Mesityl oxide 

synthesis, 8,533 
Mesoionic compounds 

1,3-dipolar cycloadditions, 4, 1096-1098 
Mesonaphthodianthrone 

synthesis 

Mesoxy lates 
N-ac ylimines 

Diels-Alder reactions, 5,432 
Mesy lates 

alcohols 

bromination, 6,210 

via photolysis, 5,729 

Diels-Alder reactions, 5,405 

hydroxy group activation, 6, 19 

chlorination, 6,206 
a-Mes ylox y lation 

ketones, 7, 155 
[3.3]Metacyclophane 

synthesis 
via arene-metal complexes, 4,540 

[2,2]Metacyclophane, octamethyl- 

[2,2]Metacyclqhane-4,9-diene, 15,16-dimethyl- 
synthesis, 6,778 

synthesis 
via electrocyclization, 5,705 

Metac yclophanes 

5-Metacyclophanes 
synthesis, 3, 126; 7,354 

synthesis 

Metal acetates 

Metal alkoxides 

via dihalocyclopropyl compounds, 4,1017 

allylic oxidation, 7,92 

catalysts 

Metal alkyls 
catalysts 

Friedel-Crafts reaction, 3,296 

Friedel-Crafts reaction, 3,296 
Metal aluminides 

Metal amides 
synthesis, 8,839 

amidine synthesis, 6,546 
tandem vicinal difunctionalization, 4,257 

deselenations, 8,848 

deoxygenation 

Metal complexes 

Metal borides 

Metal carbonyls 

epoxides, 8,890 

cationic pentadienyl 

dienyl 
nucleophilic addition, 4,663-692 

nucleophilic addition, stereocontrol, 4,685 
Metal dienolates 

a,p-unsaturated ketones 
alkylation, 3,21 

Metal enolates 
C-alkylation, 3,4 
0-alky lation 

competition with C-alkylation, 3,4 
carboxylic acid derivative 

alkylation, 3,39 
chirality transfer, 3, 13 
molecular aggregates 

dependence on solvent, 3,3 
saturated aldehydes 

alkylation, 3,20 
stabilized 

alkylations, 3,54 
Metal homoenolates, 2,441453 
Metal hydrides 

demercurations, 8,85 1 
radical addition reactions 

alkenes, 4,735-742 
reduction 

acetals, 8,213 
acyl halides, 8,240 
alkyl halides, 8,798 
amides, 8,249 
arylsulfonylhydrazones, 8,343 
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carbonyl compounds, 8,l-22,313 
carboxylic acids, 8,237,259-279 
epoxides, 8, 872 
esters, 8,244 
imines, 8,25-74 
lactones, 8,247 
nitriles, 8,253 
pyridines, 8,579 
unsaturated carbonyl compounds, 8,536 

transition metal halides 
reduction, mechanism, 8,483 
unsaturated hydrocarbon reductions, 8,483 

Metal ions 
oxidation 

Metallacycles 
alkene metathesis, 5, 11 15 

Metallacyclobutane, 2-methylene- 
[3 + 21 cycloaddition reactions, 5,293 

Metallacyclobutane complexes 
Tebbe reaction, 1,748 

Metallac y clopentadienes 
reactions with alkynes 

thiols, 7,759 

benzene synthesis, 5, 1144 

reactions with alkenes, 5, 1142 

structure, 2, 125 

acyclic systems 

Metallacyclopentenes 

Metallaenolates 

Metallation 

addition reactions, 1,477 
nitrogen stabilization, 1,461 

alkynes, 3,271 
carbocyclic systems 

heterocyclic systems 
addition reactions, 1,461,480 

addition reactions, 1,470,480 
Metallic oxidants 

ethers, 7,236 
Metallocarbene 

insertion, 3, 1047 
Metallocene dichlorides 

deoxygenation 
epoxides, 8,889 

Metallocenes 
bent 

hydrometallation, 8,669 
Metallo-Claisen reaction, 4,880 
Metallodealumination, 8,754 
Metalloenamines, 2,475-501 
Metallo-ene reactions, 5,2940 

intermolecular, 5,30-37 
intramolecular, 5,37-59 
regioselectivity, 5,30,60 
ring size, 5,59 
stereoselectivity, 5,30,60 

Metalloproteases 
peptide synthesis, 6, 395 

Metals 
reductive cleavage 

a-halo ketones, 8,986 
Metazocine 

synthesis, 3,77 
Methacrylates, thienyl- 

synthesis, 7,596 
Methacrylic acid, a-phenylthio- 

methyl ester 
Michael addition, 6, 144 

a-Methacrylothioamide, Nfl-dimethyl- 

Methallyl cation 

P-Methallyl iodide 

addition reactions 
with organomagnesium compounds, 4,85 

[4 + 31 cycloaddition reactions, 5,597 

generation of methallyl cation 
[4 + 31 cycloaddition reactions, 5,597 

Methane 
ethylation 

oxidation 

reaction with elemental sulfur, 7, 14 

alkylation, 3, 177 

reaction with allylsilanes, 2,580 

preformed 

reaction with phenols 

Friedel-Crafts reaction, 3, 333 

ozone, 7,14 

Methane, alkoxybis(sulfony1)- 

Methane, alkoxychloryl- 

Methane, alkoxydialkylamino- 

Mannich reaction, 2,956 

Mannich reaction, 2,958,959 
Methane, arylbis(methylse1eno)- 

Methane, arylbis(phenylse1eno)- 

Methane, bis(dialky1amino)- 

metallation, 1,641 

metallation, 1,641 

preformed 

reaction with phenols 
Mannich reaction, 2,956 

Mannich reaction, 2,956,958 
Methane, bis(N,N-dimethy1dithiocarbamato)- 

methylthiomethyl ester 
alkylation, 3, 136 

Methane, bis( 1,3 ,2-dioxaborin-Z y 1)- 

alkylation of anion, 3, 199 
deprotonation 

Methane, bis(2,6-dioxo-4,4-dimethylcyclohexyl)- 
analysis of aldehydes 

Knoevenagel reaction, 2,354 
Methane, bis(methylsulfonyl)-3-(2,6- 
dirnethoxypyridy1)sulfonyl- 
potassium salt 

structure, 1,528 
Methane, bis(phenylse1eno)- 

metallation, 1,641 
Methane, borylstannyl- 

cleavage 
synthesis of boron-stabilized carbanions, 1,490 

Methane, bromochloro- 
lithium-bromine exchange 

reaction with 1,2-bis(oxazolinyl)ethane, 4,976 
Methane, chlorodifluoro- 

reaction with amides, 6,579 
Methane, chloroiodo- 

epoxidation, 1,830 
Methane, chloromethoxy- 

reaction with vinylsilanes 

Methane, chloro(phenylse1eno)- 

Methane, chloro(phenylthi0)- 

sonication, 1, 830 

carbon-xygen bond cleavage, 2,581 

metallation, 1,641 



Methane Cumulative Subject Index 660 

reaction with allylsilanes, 2,580 
Methane, dialkoxyhalo- 
2,2-bis(dialkoxy)carbonitrile synthesis, 6,565 

Methane, diazo- 
C-acylation, 3,888 

Methane, dibenzoyl- 
synthesis 

Claisen condensation, 2,796 

SimmonsSmith reaction, 4,968 

synthesis 

Methane, dibromo- 

Methane, dichlorodiphenyl- 

Friedel-Crafts reaction, 3,320 
Methane, diiodo- 

reaction with a-halo ketones 

SimmonsSmith reaction, 4,968 

solvent 

organosamarium compounds, 1,261 

Methane, dimethoxy- 

Reformatsky reagent, 2,279 
Methane, dimethylene- 

Methane, di-N-morpholinyl- 
[3 + 21 cycloaddition reactions, 5,272-282 

in Mannich reaction of phenols with morpholine, 2, 
958 

Methane, dipiperidyl- 
reaction with naphthols 

Mannich reaction, 2,958 
Methane, ethoxy -N-morpholinyl- 

nonprotic solvent, 2,959 
Mannich reaction with 2-naphthol 

Methane, iodo- 
carbony lation 

formation of acetyl iodide, 3, 1018 
Methane, methoxybis(trimethylsily1)- 

with s-butyllithium, 3,198 
deprotonation 

Methane, methoxy(trimethylsily1)- 
deprotonation 

with s-butyllithium, 3, 198 
Methane, phenylnitro- 

nitronate carbanion 

synthesis, 6, 105 

metallation, 1,642 

reaction with ketones, 3,787 

acid chloride synthesis, 6,303 
alkane chlorination, 7, 15 

Methane, tetranitro- 
fragmentation 

nitration with, 6, 107 
Methane, triamino- 

synthesis, 6,579,580 
Methane, trichlorobromo- 

alkane bromination, 7,15 
Methane, triformyl- 

synthesis 

Methane, trimethylene- 

synthesis, 5, 1107 

crystal structure, 1,34 

Methane, phenyl(trimethylsily1)phenylseleno- 

Methane, polyhalo- 

Methane, tetrachloro- 

unstable radical anions, 7,855 

Vilsmeier-Hack reaction, 2,786 

complexes 

[4 + 31 cycloaddition reactions, 5,598 

13-diyl trapping reaction, 5,239 
stereoselectivity, 5,242 

reactions, 5,240 
regioselectivity, 5,240 

synthetic equivalents, 5,244 
synthons 

[3 + 21 cycloaddition reactions, 5,287-312 
Methane, triphenyl- 

Methane, tris(dimethoxybory1)- 

dyes 
synthesis, Reimer-Tiemann reaction, 2,774 

cleavage 
alkylation of anion from, 3,199 

Methane, tris(dimethy1amino)- 

Methane, tris(formylamin0)- 

Methane, tris(methylse1eno)- 

Methane, tris(methy1thio)- 

Methane, tris(phenylse1eno)- 

Methane, tris(pheny1thio)- 

Methane, vinyl( trimethylsily1)phenylseleno- 

Methane monooxygenase 

catalyst, 7,80 
Methane phosphonate, 1 -(trimethylsiloxy)phenyl- 

synthesis, 6,579 

synthesis, 6,503 

metallation, 1,641 

ketone homologation, 1,878 

metallation, 1,641 

reaction with nitroarenes, 4,432 

metallation, 1,642 

hydrocarbon hydroxylation 

diethyl ester 
acyl anion equivalents, 1,544 

Methanesulfenyl chloride 
reactions with alkenes, 7,516 
reactions with dienes, 7,516 

Methanesulfiiic acid, aminoimino- 
diary1 disulfide reduction, 4,443 

Methanesulfinic acid, trifluoro- 
Ramberg-Bbklund rearrangement, 3,868 

Methanesulfonamide, trifluoro- 
amine synthesis, 6,83 

Methanesulfonate, trifluoro- 
vinyl ester 

reaction with homoenolates, 2,449 
Methanesulfonate, trimethylsilyltrifluoro- 

Methanesulfonates 
reaction with amides, 6,502 

octyl esters 

Beckmann rearrangement, 7,691 

diisobutylaluminum salt 

nitrile synthesis, 6,236 

with phosphorus pentoxide, 6,764 

reactions with carbonyl compounds, 2,68 

Methanesulfonic acid 

Methanesulfonic acid, trifluoro- 
Beckmann rearrangement, 7,695 
catalyst 

Friedel-Crafts reaction, 3,297 
esters 

conversion to amides by carbonylation, 3,1035 
FriedelXrafts reaction, 2,754 

bimolecular aromatic, 2,739 
ionic hydrogenation 

carbonyl compounds, 8,319 
trifluoroacetyl ester 



66 1 Cumulative Subject Index Methylcupration 

Friedelxrafks reaction, 2,740 
Methanesulfonic acid esters, trifluoro- 

Methanesulfonic anhydride, acetyl- 
amide alkylation, 6,502 

Friedel-Crafts reaction 
bimolecular aromatic, 2,739 

Methanesulfonic anhydride, trifluoro- 
activator 

reactions with amides, 6,504 
Methanesulfonyl azide 

diazo transfer reaction, 4, 1033 
Methanesulfonyl bromide, bromo- 

reaction with alkenes, 4,359 
Methanesulfonyl chloride 

2-hydroxy selenide elimination reactions, 3,787 
Methanesulfonyl chloride, trichloro- 

alkane chlorination, 7, 16 
oxidation 

DMSO oxidation of alcohols, 7, 299 

thiols, 7,761 
Methanesulfuryl chloride 

synthesis, 7, 14 
Methanethiol, phenyl- 

dianions 

Me th anim i n e 
synthesis 

reactions with carbonyl compounds, 1,826 

via retro Diels-Alder reactions, 5,576 
Methaniminium chloride, NJ-dimethylchlorosulfite 

1 ,dMethano[ 101annulene amide 
Curtius reaction, 6, 810 

lithiation 
addition reactions, 1,466 

1,6-Methano[lO]annulen-ll-one 
synthesis 

via [6 + 41 cycloaddition, 5,623 
4,9-Methano[ 1 llannulenone 

oxime 
Beckmann rearrangement, 6,764 

Methanols, trialkyl- 

2,4-Methanoproline 

9(0)-Methanoprostacyclin 

Methionine 

synthesis, 3,793,794 

synthesis 

synthesis, 6,780 

N-(benzyloxycarbonyl) groups 

via intramolecular photocycloaddition, 5, 179 

cleavage, 8,959 
Methoxatin 

4-Methoxybenzyl esters 
synthesis, 7, 349 

carboxy-protecting groups 
cleavage, 6,668 

4-Methoxybenzyl group 
alcohol protection, 6,23 
ether protection, 6,634 

amino acid protecting group 
hydrogenolysis, 8,958 

protecting group 
cleavage, 6,635 

synthesis of aziridines, 7,744 

4-Methoxybenzyloxycarbonyl group 

Methox ylamine 
oxidation 

a-Methoxy lation 

electrochemical 
amides, 7,804 
aromatic compounds, 7,799 
carbamates, 7,804 
ketones, 7,798 

Methoxymercuration 
carboxy-protecting groups 

deprotection, 6,666 

arginine guanidino protection, 6,644 

ene reactions 

4-Methoxy-2,3,6-trimethylphenylsulfonyl group 

Methyl a-acetamidoacrylate 

Lewis acid catalysis, 5 ,5  
Methyl acetate, methoxy- 

boron trifluoride complex 
NMR, 1,292 

borane complexes 
structure, 1,289 

[3 + 21 cycloaddition reactions 
with electron deficient vinylcyclopropanes, 5,28 1 

Diels-Alder reactions, 5,461 
Lewis acid promoted, 5,339 
a-silapyran, 5, 1074 

ene reactions 
intermolecular, 5 , 3  

Lewis acid complexes 
conformation, 1,288 

oxidation 
Wacker process, 7,451 

reaction with iron carbonyl, 5, 1 13 1 
reaction with vinyl chromium carbene complexes, 5, 

1070 
synthon 

tandem vicinal difunctionalization, 4,247,256 

Methyl acrylate 

Methylalumination 
zirconium catalysis, 4, 890 

Methylamine, alkoxy- 
Mannich reaction 

intermediate, 2,895 
Methylamine, bis@-methoxypheny1)- 

Methylamine, NJ-bis(trimethylsily1)methoxy- 

generation of N-silyliminium salts, 2,913 

reaction with T-allyl complexes, 6,86 

cleavage 

formaldehyde imine equivalent, 1,368 
Methylamine, cyano- 

iminium ion precursors, 4, 1088 
Methylamine, hydroxy- 

Mannich reaction 
intermediate, 2,895 

Methyl benzoate 

Methyl a-bromomethacrylate 

Lewis acid catalysis, 5 ,5  

reduction 
electrochemical, 8,242 

ene reactions 

Methyl ceriferate 
synthesis, 3,99 

Methyl crotonate 
Diels-Alder reactions 

Lewis acid complexes 

reaction with Danishefsky’s diene, 5,1072 

Lewis acid promoted, 5,340 

NMR, 1,294 

Methylcupration 



Methyl a-cyanoacrylate Cumulative Subject Index 662 
alkynes, 4,898 

ene reactions 
Methyl a-cyanoacrylate 

Methyl cyanoformate 
Lewis acid catalysis, 5,5 

alkox y carbonylation 
ketones, 2,839 

Methyl dihydrojasmonate 
synthesis, 7,457 

S-Meth yldithiocarbon yl compounds 
deoxygenation, 8,818 

Methyl p-eleostearate 
hydrogenation 

homogeneous catalysis, 8,451 
Methylenation 

carbonyl compounds, 1,731 
samarium induced, 1,75 1 
silicon stabilized, 1,731 
sulfur stabilized, 1,737 
Tebbe reagent, 1,743 
titanium stabilized, 1,743 
titanium-zinc, 1,749 

Methyleneamine, N-cyclohexyl- 

N-Meth yleneamines 
reaction with allylmagnesium bromide, 2,980 

synthesis 
from N-(cyanomethyl)amines, 2,941 

Methylenediamines 
Mannich reaction, acid-catalyzed 

Mannich reaction, base-catalyzed 
intermediate, 2,895 

intermediate, 2,895 
Methylene groups 

activated 
oxidation, 7,267 

Methyleneiminium salts 
Mannich reaction 

reviews, 2,894 
Methylene transfer 

cyclopropane synthesis, 4,95 1-994 
Methylenium cations, thioamido- 

Diels-Alder reactions, 5,504 
Methylenomycin A, deepoxy-2,3-didehydro- 

synthesis 

Methylenomycin A, deepoxy-4,5-didehydroro- 
synthesis, 7,243 

Methylenomycin B 
synthesis 

via Nazarov cyclization, 5,780 

2-butyne acylation, 2,725 
via Nazarov cyclization, 5,780 
via nickel-ene reaction, 5,36 
via Pauson-Khand reaction, 5,  1051 

Methyl esters 

Methyl 1 0-fluorofarnesoate 

Methyl iodide 

carboxy-protecting groups, 6,665 

regioselective epoxidation, 7, 359 

alkylation with, 3, 14 
a-functionalization, 4,260 

Methyl isocyanoacetate 
aldol reaction 

enantioselective aldol reaction 
ferrocenylphosphine-gold complexes, 2.3 18 

gold catalysis, 2,317 
Methyl jasmonate 

synthesis, 7,59 
via palladium catalysis, 4,612 
via Pummerer rearrangement, 7,206 

Methyl linoleate 
perox ymercurials 

Methyl lithioacetate 

Methyl methacrylate 

reduction, 8,855 

reaction with cycloheptadienyliron complexes, 4,674 

Diels-Alder reactions 

ene reactions 
Lewis acid promoted, 5,340 

Lewis acid catalysis, 5,5 
thermal, 5 ,3  

hydroformylation, 4,932 
reaction with cyclopentadiene, 5, 1071 
tandem vicinal difunctionalization, 4,247 

nitration with, 6,108 

hydrocarbon hydroxylation, 7,56 

reduction 

Methyl oleate 

Methyl 3-nitroacrylate 

Methylococcus spp. 

Methyl octanoate 

electrochemical, 8,243 

perox y mercurials 
reduction, 8,855 

Methylols 
reduction 

to N-methylamides, 8,27 
Methylosinus spp. 

hydrocarbon hydroxylation, 7,56 
Methy lotropic bacteria 

hydrocarbon hydroxylation, 7,56 
Methyl oxalates 

reduction 
stannanes, 8, 824 

a-Methylphenacyl esters 

Methyl propiolate 
carboxy-protecting groups, 6,666 

ene reactions, 5,6 
Lewis acid catalysis, 5 ,7  

Methyl retinoate 
synthesis 

via Julia coupling, 1,803 
Methyl shikimate 

synthesis 

Methyl sorbate 
via cyclohexadienyl complexes, 4,684 

1 ,Chydrogenation 

reduction 
homogeneous catalysis, 8,45 1 

copper hydrides, 8,549 

removal, 6,638 

Methy lsulfony lethoxy carbony 1 group 
protecting group 

2-[4-(Methylsulfonyl)phenylsulfonyl]ethoxycarbonyl 
group 
protecting group 

amines, 6,638 
Methyl a-D-tetranitroside 

synthesis 
via iodine isocyanate addition to alkene, 4,351 

2-Methylthioethoxycarbonyl group 

2-Methylthioethyl esters 
amine-protecting group, 6,639,666 



663 Cumulative Subject Index Mitosane 
carboxy-protecting group, 6,639,666 

(2,6-di-~-butyl-4-methyl)phenoxydiethylal~inum 
Methyl toluate 

complex 
crystal structure, 1,301 

Methyl trifluoroacetate 
hydrogenation, 8,242 

Methyl undecylenate 
amidomercurial 

reduction, 8, 858 
Methyl vemolate 

rearrangement, 3,752 
Methymycin 

synthesis 

Methynolide 
via macrolactonization, 6,372 

synthesis, 7,246 
stereocontrol, 3,960 
via iterative rearrangements, 5, 894 
via macrolactonization, 6,369 

Mevalonolactone 
synthesis, 7,312,316 

Mevalonolactone, anhydro- 
synthesis, 7,240 

Mevinic acids 
synthesis 
via Homer-Wadsworth-Emmons reaction, 1,772 

Mevinolin 
analogs 

synthesis, via chiral acetals, 2,651 

ene reaction, 2,548 
via an alkynic ketone, 1,405 
via cyclofunctionalization of cycloalkene, 4,373 
via organocuprate conjugate addition, 4, 194 

synthesis, 3, 589 

Meyer-Schuster reaction 
propargylic alcohols, 6,836 

Meytansine 
synthesis 
via r-butyl @-tolylsulfmyl)acetate, 1,523 

Michael acceptors 
conjugate enolate anion addition, 4,261 

Michael addition 
abnormal, 4,4 
antipardlel addition, 4,23 
closed transition state model 

stereochemistry, 4,21 
definition, 4,258 
dienolate double, 4,30 
enantioselective, 6, 849 
intermolecular, 4,3-23 

intramolecular, 4 ,2630 
Knoevenagel products 

side reaction, 2,352 
mechanism, 4 , l  
open transition state model 

stereochemistry, 4,21 
radical cyclization, 4,791 
sequential, 4,261 
stereochemistry 

solvent effect, 4 2 0  
tandem, 4,121 
under aprotic conditions, 4, 10 
a,&unsaturated carbene complexes, 5, 1081 

Michael-Michael ring closure reactions, 7,625 

diastereoselectivity, 4, 18 

Michael ring closure 
annulation, 4,260 
sequential, 4,262 

Microbial dehydrogenation 
carbonyl compounds, 7,145 

Microbial epoxidation, 7,429 
Microbial hydroxylation 

ketones, 7, 158 
Microbial oxidation 

alternatives, 7,79 
enantiotopic discrimination, 7,57 
mechanism, 7,56 
nonsteroidal substrates, 7,56 
steroids, 7, 56 
unactivated C-H bonds, 7,53430 

Micrococcus jlavus 
P-hydroxylation, 7,56 

Microorganisms 
cultures 

immobilized 

mutation, 7,56 
oxidation 

collections, 7,55 

steroid dehydrogenation, 7,68 

unactivated C-H bonds, 7, 53 
uses, 7,55 

carbonyl compounds, 8,185 

reduction, 8, 184 

reduction 

sources, 7,55 

taxonomy, 7,55 
Milbemycin 

synthesis 

Milbemycin P 3  
synthesis 

via Julia coupling, 1,801 

via activated esters, 6, 373 
via Julia coupling, 1, 801 
via lithium cuprate, 1, 128 
via macrolactonization, 6,375 
via macrolide ring closure, 6,369 

Milbemycin E 
spiroacetal fragment 

synthesis, 1,568 
Milbemycins 

synthesis, 7,300 
spiroketal portion, 1,419 
via carboalumination, 4,893 
via Homer reaction, 1,779 
via Julia coupling, 1,797,801 

Minelsin 

Minisci reaction 
anticholinergenic and spasmolytic agent, 3, 826 

alkenes, 7,498 
nucleophilic radical addition reactions, 4,768 

Mislow allyl sulfoxideallyl sulfenate rearrangement 
2,3-sigmatropic rearrangement, 6,834 

Mitomycin C 
synthesis, 7,353 

Mitomycins 
synthesis 
via Baeyer-Villiger reaction, 7,684 
via Peterson methylenation, 1,732 

Mitosane 
synthesis 
via selenoamination of allylic arylamines, 4,403 



Mitosene Cumulative Subject Index 664 
Mitosene, 7-methoxy- 

synthesis 

synthesis, 3,261 
Mitsunobu reaction 

1 -0-activation 
glycoside synthesis, 6,49 

activation of alcohols, 7,752 
bromides 

ester synthesis, 6,333 
fluorination 

Mannich reaction, 2, 1015 

alkyl alcohols, 6 , 2  10 

alkyl alcohols, 6,218 
MK-801 

synthesis, 3,71 

synthesis, 5,924 
Modhephene 

retrosynthetic analysis, 4,732 
via [3 + 21 cycloaddition reactions, 5,310 
via intramolecular ene reactions, 5, 1 1 ,2  
via Nazarov cyclization, 5,779 
via photocycloaddition, 5,666 
via photoisomerization, 5,233 

Mokupalide 
synthesis, 3,99 

via carboalumination, 4,893 

asymmetric epoxidation, 7, 396 
enamine synthesis 

Molecular sieves 

water removal, 6,705 
Molybdenates, decacarbonylhydridobis- 

reduction 

Molybdenum 
oxidation 

aldehydes, 8,17 

secondary alcohols, 7,320 
Molybdenum, arenetricarbonyl- 

Molybdenum, q3-crotyl- 

catalyst 
Friedel-Crafts reaction, 3,300 

reaction with benzaldehyde 
diastereoselectivity, 2,35 

configurational stability, 2,6  

(acetaldehyde)- 
crystal structure, 1,3 10 

Molybdenum, hexacarbonyl- 
dehalogenation 

a-hydroxylation 

transfer hydrogenation 

Molybdenum, q3-cyclopentadienylcrotyl- 

Molybdenum, dicyclopentadienyltetracarbonyl- 

a-halocarbonyl compounds, 8,991 

ketones, 7, 167 

unsaturated ketones, 8,554 
Molybdenum acetylacetonate complexes 

deoxygenation 

alkene metathesis, 5, 1 1 18 

cycloalkadiene complexes 

carbanions, 1,535 

epoxides, 8,889 
Molybdenum catalysts 

Molybdenum complexes 

reactions with N-substituted sulfoximine 

Molybdenum complexes, alkylidene- 
carbonyl alkylidenation, 5, 1126 

Molybdenum complexes, carbene 

chemistry, 5,1091 

reduction 
Molybdenum complexes, hydrido- 

unsaturated carbonyl compounds, 8,551 

epoxides, 8,889 

Molybdenum complexes, oxo- 
deoxygenation 

Molybdenum complexes, peroxy- 
epoxidations with, 7,382 
a-hydroxylation 

amides, 7,183 
enones, 7, 175 
esters, 7, 180 
ketones, 7, 160 
ketoximes, 7, 187 

Molybdenum dioxide diacetylacetonate 

with r-butyl peroxide, 7,587 
oxidative cleavage of alkenes 

Molybdenum enolates 
aldol reaction, 2,312 
synthesis and reaction, 2, 127 

activator 
Molybdenum oxide 

DMSO oxidation of alcohols, 7,299 
Molybdenum pentachloride 

catalyst 

reaction with alkenes, 7,530 

oxidation 

Friedel-Crafts reaction, 2,737 

Molybdenum pentoxide 

alkenyloxyboranes, 7,602 
Molybdenum salts 

reduction 
alkenes, 8,531 

Molybdenum trioxide 
catalyst 

Monacolin-K 

Monensin 

carbonyl compound hydrogenolysis, 8,320 

microbial oxidation, 7,77 

synthesis 
stereoselectivity, 4,384 
via alkynide addition, 1,420 
via Claisen rearrangement, 5,853 
via Lewis acid chelation-controlled addition, 1,336 

use of magnesium enolate, 2, 194 
synthesis by Still 

Monensin B 

Monensin lactone 
synthesis, 7,361 

synthesis 

Monic acid C 
synthesis 

Monoacylation 
polyols 

synthesis 

Diels-Alder reaction, 2,701 

via carbosulfenylation of alkenes, 4,331 

selective, 6,337 
Monobactam antibiotics 

from N-methyleneamines, 2,941 
Mannich reaction, 2,913 

Monoclonal antibodies 
synthetic protein catalysts 

Claisen rearrangement, 5,855 
Monoc yclofamesol 



665 Cumulative Subject Index Muscopyridine 

synthesis 

Monomerine I 
synthesis 

via carboalumination, 4,893 

conjugate addition, 2,330 
Monoperoxysuccinic acid 
anti hydroxylation 

alkenes, 7,446 
Monosaccharides 

asymmetric hydrogen transfer, 8,552 
reduction 

synthesis 

Monoterpenes 
synthesis 

unsaturated carbonyl compounds, 8,545 

Diels-Alder reaction, 2,688 

via DMSO, 7,301 
Monothiofumarate, 0,O-dimethyl 

synthesis 
via sulfhydrolysis of orthoesters, 6,452 

Monothiomaleate, 0,O-dimethyl 
synthesis 
via sulfhydrolysis of orthoesters, 6,452 

Monothiomalonates 
S-alkyl ester 

Monsanto process 

Montmorillonite clays 

synthesis, 6,438 

acetic acid production, 3, 1018 

catalyst 
allylsilane, reaction with acetals, 2,576 
enol ether, reaction with acetals, 2,612 
enol silanes, reaction with acetals, 2,635 
Friedel-Crafts reaction, 3,300 

Morphan, phenyl- 
synthesis 

Mannich reaction, 2, 1024 
Morphans 

synthesis 

Morphinans 
via radical cyclization, 4, 812 

asymmetric synthesis 

synthesis 

synthesis, 6, 163 
Morphine alkaloids 

synthesis, 7, 801 
Morphines 

asymmetric synthesis 

synthesis, 6, 163 

hydrogenation, 8,461 

via benzocyclobutene ring opening, 5,693 

hydrogenation, 8,461 

via cycloalkenyl sulfone, 4,79 
via vinylic sulfones, 4, 25 1 

Morphinoid analgesics 
synthesis 
via diazonium ions, 1,836 

Morpholidite, chlorophosphoro- 

Morpholine 
phosphorylation, 6,620 

N-alkylation, 6,66 
allyl transfer 

amine protection, 6,640 
Morpholine, N-formyl- 

Morpholine N-oxide, N-methyl- 
Vilsmeier-Hack reaction, 2,779 

asymmetric dihydroxylation, 7,429 
oxidation 

primary alcohols, 7,309,3 11 
2-Morpholinoethyl isocyanide 

Morpholinones 

Mosher-Yamaguchi reagent 

amide synthesis, 6,387 

reduction, 8,653 

reduction 
unsaturated carbonyl compounds, 8,545 

Moth pheromones 
synthesis 
via dienetricarbonyliron complexes, 4,701 

MSD-92,cl-deaza- 
synthesis, 7, 342 

Mukaiyama reaction 
asymmetric synthesis 

mechanism, 2,630 
Mukapolide 

synthesis 

use of silyl enol ethers, 2,629 

reduction of sulfides, 3, 107 
Mukulol 

synthesis 

Multifidene 
synthesis 

via cyclization, 1, 553 

alkene protection, 6,689 
via Cope rearrangement, 5, 806 
via retro Diels-Alder reactions, 5, 563 

Multifloramine 
synthesis, 3, 807 

use of ferricyanide, 3,681 
Munchnones 

cycloaddition reactions, 4, 1137-1 139 
1,3-dipolar cycloadditions, 4, 1096 

Munchnones, C-alkenyl 
azomethine ylides 

Munchnones, N-alkenyl 
azomethine ylides 

cycloadditions, 4, 1139 

cycloadditions, 4, 1139 
Munchnones, trifluoroacetyl- 

Murein 

Muscalure 

Muscarine 

cyclization, 4, 1139 

synthesis, 6,52 

synthesis, 3, 644 

synthesis, 6,764 
via [3 + 21 cycloaddition reactions, 5,286 
via [4 + 31 cycloaddition reactions, 5,605 

Muscone 
synthesis, 2,270; 3, 168,787; 7,57; 8,557 

alkynylsilane acylation, 2,726 
Dieckmann reaction, 2, 824 
via cyclization, 1,553 
via dihalocyclopropyl compounds, 4, 1018 
via intramolecular Barbier reaction, 1,262 
via Julia coupling, 1,803 
via Raphael-Nazarov cyclization, 5,779 
via Wacker oxidation, 7,455 
via Wagner-Meerwein rearrangement, 7,806 

(*)-Muscone 

Muscopyridine 
synthesis, 2, 166 



Mus musculus pheromone Cumulative Subject Index 

synthesis 
coupling reactions, 3,460 
via Raphael-Nazarov cyclization, 5,779 

via cyclofunctionalization of cycloalkene, 4,373 

via electrophilic addition, 4,330 

via cyclobutene ring expansion, 5,687 

via macrolactonization, 6,370 

Mus musculus pheromone 
synthesis 

Mustard gas 
synthesis 

Muxone 
synthesis 

Mycinolide V 
synthesis 

Mycinomycin 
synthesis, 3,797 

Mycophenolic acid 
synthesis 

via cyclobutenone ring opening, 5,689 
via electrocyclization, 5,732 

Myoporone, 7-hydroxy- 

Myrcene 
synthesis, 7,827 

hydrosilylation, 8,780 
synthesis, 3,429 

Myrtenal 
optically active ligand from 

Myrtenol 
synthesis, 7,92,99 

M ytloxanthin 
synthesis 

synthesis of homoallyl alcohols, 1,612 

Claisen condensation, 2,821 
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Nafion 7 , s  1 1 
chromium(II1) oxidants 

alcohol oxidation, 7,282 
Nafion-H 

catalyst 

Nafion resin 
Friedel-Crafts reaction, 2,736 

catalyst, solid superacid 
Friedel-Crafts reaction, 3,298 

Nagata’s reagent 

Nagilactones 

Nametkin rearrangement, 3,706 
Nanaomycin 

Michael addition, 4,23 

synthesis, 7, 331 

synthesis, 5, 1096 
regioselective, 5, 1094 

Nanaomycin A 
synthesis 

via cyclobutenone ring opening, 5,690 
via metal-catalyzed cycloaddition, 5, 1203 

Naphthacene 
hydrogenation 

Naphthaldehyde 

1 -Naphthaldehyde 

homogeneous catalysis, 8,455 

tandem vicinal difunctionalization, 4,243 

formy lation 

imines 
modified Gattermann-Koch reaction, 2,749 

tandem vicinal difunctionalization, 4, 252 
2-Naphthaldehyde, 1 -chloro-3,4-dihydro- 

hydrogenation, 8,898 
Naphthalene 

alkylation 
1-bromoadamantane, 3,302 
Friedel-Crafts reaction, 3,304 

anodic oxidation, 7,799 
Benkeser reduction 

Birch reduction 

carbolithiation, 4,871 
charge-transfer osmylation, 7,864 
competitive alkylation 

Friedel-Crafts reaction, 3,300 
[4 + 31 cycloaddition reactions, 5,608 
formy lation 

dichloromethyl alkyl ethers, 2,750 
Gattermann-Koch reaction, 2,749 

heterogeneous catalysis, 8,439 
homogeneous catalysis, 8,454 
palladium-catalyzed, 8,438 

Friedel-Crafts reaction, 3, 304 

dissolving metals, 8,5 16 

dissolving metals, 8,496 

hydrogenation 

isopropylation 

reductive silylation, 8,5 18 
regioselective isopropylation 

synthesis, 7, 628 
Friedel-Crafts reaction, 3,305 

via benzyne Diels-Alder reactions, 5,381 
via electrocyclization, 5,720 

via ketocarbenoids, 4, 1056 
via sequential Michael ring closure, 4,262 

thermal osmylation, 7,863 
Naphthalene, acetyl- 

Birch reduction 

reduction 
dissolving metals, 8,503,510 

ionic hydrogenation, 8,319 
Naphthalene, 2-( 1 -adamantyl)- 

synthesis 
Friedel-Crafts reaction, 3,302 

Naphthalene, 1 -alkanoyld-methoxy- 

via Birch reduction, 8,5 10 
synthesis 

Naphthalene, alkoxy- 
Birch reduction 

Naphthalene, alkyl- 
Birch reduction 

dissolving metals, 8,496 

dissolving metals, 8,496 
Naphthalene, 1-alkyl-2-nitro- 

Naphthalene, N-arenesulfenylimino- 1 ,Cdihydro- 
synthesis, 4,429 

thermolysis 
sulfenylnitrenes from, 7,483 

Naphthalene, benzoyl- 
Wolff-Kishner reduction, 8, 338 

Naphthalene, l-bromo- 
reduction, 8,908 

Naphthalene, t-butyl- 
synthesis 

Friedel-Crafts reaction, 3 , 3  11 
Naphthalene, 3-butyl-2-methyl- 1 -nitro- 

synthesis, 4,428 
Naphthalene, chloro- 

hydrogenolysis, 8,906 
Naphthalene, 2-chloro- 

synthesis 
via dichlorocarbene, 4, 1016 

Naphthalene, dihydro- 
metal complexes 

Pauson-Khand reaction, 5, 1049 
synthesis 

addition reactions, 4,546 

via thermolysis, 5, 713 
Naphthalene, 1,2-dihydro- 

synthesis 
via FVP, 5,718 

Vilsmeier-Haack reaction, 2,782 
Naphthalene, 1 ,Cdihydro- 

photoisomerization, 5, 197 
Naphthalene, 9,lO-dihydro- 

hydride transfer, 8,92 
cis-Naphthalene, 9,lO-dihydro- 

synthesis 
via thermal isomerization, 5,716 

trans-Naphthalene, 9,l O-dihydro- 

Naphthalene, dihydrothienyl- 

Naphthalene, 1,4-dimethoxy- 

photolysis, 5, 716 

synthesis, 3,497 

metal complexes 
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Naphthalene 

Naphthalene, 1 ,ddimethoxy- 

dissolving metals, 8,503 
Naphthalene, 1,8-dimethylamino- 

cyclization reactions, 4,843 

addition reactions, 4,536 

Birch reduction 

proton sponge 

Naphthalene, 1,8-divinyl- 
isomerization, 5,68 

Naphthalene, 1 -fluoro- 
hydrogenolysis, 8,904 

Naphthalene, halo- 
Sw 1 reaction, 4,46 1 

Naphthalene, hexahydro- 
synthesis 

via Diels-Alder reaction, 5,33 1 
Naphthalene, iodo- 

coupling with naphthoxides, 4,470 
Naphthalene, 1 -methoxy-4-nitro- 

synthesis, 6, 11 1 
Naphthalene, methyl- 

isomerization 
Friedel-Crafts reaction, 3,327 

Naphthalene, 2-methyl- 
Friedel-Crafts reaction 

Naphthalene, octahydro- 
isobutyryl fluoride, 2,735 

cis-fused 

Cumulative Subject Index 668 

synthesis via palladium-ene reaction, 5,50 
Naphthalene, tetrafluoro- 

hydrogenolysis, 8,904 
Naphthalene, tetrahydro- 

chiral derivatives 
synthesis, 3,327 

synthesis 
Friedel-Crafts reaction, 3,311 

Naphthalene, 2-trimethylsilyl- 

dissolving metals, 8,513 
Birch reduction 

1,2-Naphthalenedicarboxylic anhydride 
reduction 

borane, 8,240 

reduction, 8,918 
stability, 8,916 

synthesis, 4,446 

diazo transfer reaction, 4, 1033 

synthesis, 7,774 

synthesis 

1.5-Naphthalenedisulfonate 

Naphthalenephosphonate, dimethyl- 

Naphthalenesulfonyl azide 

2-Naphthalenetellurenyl iodide 

Naphthalen- 1 ,Cimines, 1 ,Cdihydro- 

via Diels-Alder reactions, 5,382 
Naphthalen-2-ol.4a-decahydro- 

Naphthalen-2-01,4a-methyl-2,3,4,4a,5,6,7,8-octahydro- 

Naphthalen- 1-01,2-(N-substituted 

synthesis, 7,413 

synthesis, 7,413 

amino)-l,2,3,4-tetrahydro- 
synthesis, 6,787 

synthesis 
Naphthalen- 1 (m-one, 7-acetyl-3 ,Cdihydro- 

Naphthalen- 1 (W)-one, 3,4-dihydro-5,8-dimethoxy- 
Friedel-Crafts reaction, 2,760 

synthesis, 2,763 

Naphthalii, 1,2-dihydro- 
synthesis 

via conjugate addition to oxazolines, 4,206 
1,2-Naphthalyne 

addition reactions, 4,493 
coupling reactions 

selectivity, 4,492 
generation, 4,489 

Naphthene, 2-diazo-1-oxo- 
ring contraction, 3,902 

Naphtho[b]cyclopropene 
cycloaddition reactions 

metal catalyzed, 5,1199 
Naphthot l,8-cd]-1 ,Zdiselenole 

Naphthoic acids 
oxidation, 7,770 

oxazolines from 

1 -Naphthoic acids 
Birch reduction 

2-Naphthoic acids 
Birch reduction 

tandem vicinal difunctionalization, 4,252 

dissolving metals, 8,502 

dissolving metals, 8,502,503 

synthesis of p-thiolactones, 6,440 

2-Naphthoic acids, 3-mercapto- 
flash pyrolysis 

1-Naphthoic acid, 2-methoxy- 

dissolving metals, 8,502 
Birch reduction 

1-Naphthoic acids, 4-methoxy- 
Birch reduction 

dissolving metals, 8,503 
2-Naphthoic acids, methoxy- 

dissolving metals, 8,503 
Birch reduction 

Naphthoic acids, tetrahydro- 
Birch reduction 

dissolving metals, 8,503 
1 ,I-Naphthoic anhydride 

borane, 8,240 
Naphthol 

reduction 

hydrogenation, 8,912 
Reimer-Tiemann reaction 

normal, 2,769 
synthesis, 7, 144 

via FVP, 5,732 
1 -Naphthol 

oxidation 

reaction with dipiperidylmethane 

synthesis 

2-Naphthol 

solid support, 7,843 

Mannich reaction, 2,958 

Knoevenagel reaction, 2,354 

Birch reduction 
dissolving metals, 8,493,497 

Mannich reaction with ethoxy-N-morpholinylmethane 
nonprotic solvent, 2,959 

oxidative dimerization, 3,665 
reaction with benzaldehyde 

Mannich reaction, 2,960 
reaction with benzoxazines 

Mannich reaction, 2,970 
reaction with dipiperidylmethane 



669 Cumulative Subject Index Neuraminic acid 

Mannich reaction, 2,958 
2-Naphthol, 6-methoxy- 

Birch reduction 
dissolving metals, 8,497 

1 -Naphthol, 2-methyl- 
Mannich reactions 

with preformed salts, 2,960 
Naphthoquinones 

synthesis 
via 'one-pot' ortho lithiation, 1,466 
via metal-catalyzed cycloaddition, 5, 1202 

1,4-Naphthoquinones 
in microbial dehydrogenation 

steroids, 7,67 
synthesis, 7, 345 

Naphthoquinones, 2-alkyl- 
asymmetric epoxidation, 7,425 

1 ,4-Naphthoquinones, 2,3-dichloro- 
monoalkylation 

with tetraalkyltins or alkylzirconium complexes, 3, 
458 

1,4-Naphthoquinones, 2-hydroxy- 

Mannich reaction, 2,960 
Naphthoquinones, tetrahydro- 

Diels-Alder reactions, 5,394 
Naphtho[2,1 dlthiazolium salts 

catalysts 

Naphthoxazine 

Naphthoxides 

reaction with acetaldehyde and amines 

benzoin condensation, 1,543 

synthesis, 6,787 

arylation, 4,470 
coupling with iodonaphthalenes, 4,470 

amine-amine exchange reactions, 4,435 

reactions with organometallic compounds, 1, 383 

addition reactions 

Naphthylamines 

1 -Naphthylimine 

Naphthylimine, N-cyclohexyl- 

with organolithium compounds, 4,76 
1,8-Naphthyridinium chlorochromate 

oxidation 
alcohols, 7,270 

1,8-Naphthyridiniurn dichromate 
oxidation 

alcohols, 7, 278 
Naproxen 

asymmetric synthesis, 3,789 
synthesis, 3, 1022; 7,506 
via hydroformylation, 4,932 

Napthaldehyde-9-carboxylic acid 
synthesis, 3,828 

Narbomycin 
synthesis 
via cuprate acylation, 1,436 

via macrolactonization, 6,370 

Nargenicin AI, 18-deoxy- 
synthesis 

Narwedine 
synthesis, 3,683 

Nauclefie 
synthesis 

Mannich reaction, 2,913 
Nazarov cyclizations, 5, 751-781 

abnormal, 5,760 

cyclopentenones by, 2,710 
mechanism, 5,754 
stereochemistry, 5,754 
tin-directed, 5,765 

vinylsilanes, 1,585 
Nazarov-type cyclization reactions 

Neber rearrangement, 6,786 
P-Necrodol 

synthesis 
via conjugate addition to sultam, 4,204 
via magnesium-ene reaction, 5,45 

Nef reaction 
nitroalkanes, 2,324 
solid support, 7,842,844 

synthesis 

Neoclovene 
synthesis, 3, 386 

Neohexene 
synthesis 

Neocarzinostatin 

via electrocyclization, 5,736 

via Phillips Triolefin Process, 5, 1 1 17 
Neolignan 

synthesis 
use of silver oxide, 3,691 

Neomethynolide 
synthesis 

Neopentane 
synthesis, 3,415 

Neopentyl alcohol 
reaction with dichlorotriphenylphosphorus, 6,205 

Neopentyl bromide 
nitrile synthesis, 6,229 

Neopentyl compounds 
deoxygenation, 8,820 

Neopentyl iodide 
synthesis, 6,213 

Neopentyl tosylate 
reaction with lithium bromide, 6,210 

Neosporol 
synthesis 

via alkyne acylation by lactones, 1,421 

via Claisen rearrangement, 5, 832 
Nepetalactone, dihydro- 

synthesis 
via Cope rearrangement, 5,812 

Neral 
asymmetric reduction 

hydrogenation 
aluminum hydrides, 8,545 

homogeneous catalysis, 8,462 
Nerol 

asymmetric hydrogenation 

oxidation, 7, 306 
synthesis 

Nerol, neryl- 

Nerolidol 

synthesis of citronellol, 8,462 

stereoselectivity, 3, 180 

synthesis, 3, 170 

synthesis, 3, 170 
via retro Diels-Alder reaction, 5,555 

Neryl acetate 
allylic oxidation, 7,89 

Neuraminic acid, N-acetyl- 
2a-glycoside 



Nezukone Cumulative Subject Index 670 

synthesis via carbosulfenylation of alkenes, 4,331 

Diels-Alder reaction, 2,694 
(a-selectivity, 1,765 

synthesis 

Nezukone 
synthesis 

via [4 + 31 cycloaddition, 5,609 
via cyclopropanation/Cope rearrangement, 4, 1049 
via oxidation of carbon-tin bonds, 7,615 

Nickel 
alumina 

catalyst 
hydrogenation catalyst, 8,319 

cross-coupling reactions, 3,523 
hydrosilation, 8,556 

hydrogenation catalyst 
pyridines, 8,597 

Nickel, acyl- 
reactions with wallylpalladium complexes 

regioselectivity, 4,642 
Nickel, n-allylhalo- 

chemoselectivity, 3,424 
preparation, 3,423 
reactions, 3,423 

Nickel, bipyridyl(cyc1ooctadiene)- 
desulfurization, 8,838 

Nickel, bis(acrylonitri1e)- 
catalyst 

bicyclo[ 1.1 .O]butane cycloaddition reactions, 5, 

[3 + 21 cycloaddition reactions, 5,293 
1186 

Nickel, bis( 1,5-cyclooctadiene)- 
alkenyl halide dimerization 

diene synthesis, 3,483 
catalyst 

Ullmann reaction, 3,500 

catalyst 
Nickel, bis(N-methylsalicyla1dimine)- 

reduction, unsaturated ketones, 8,558 
Nickel, dichloro( 1,2-bis(diphenylphosphmo)ethane)- 

catalyst 
Grignard reagents, 3,228 

Nickel, dichloro( 1,3-bis(diphenylphosphino)propane)- 
catalyst 

crossed alkene coupling, 3,484 
Grignard reagents, 3,228 

Nickel, dichlorobis(trialky1phosphine) 
catalyst 

catalyst 

Ullmann reaction, 3,500 
Nickel, dichlorobis(tripheny1phosphine)- 

crossed alkene coupling, 3,484 
Grignard reagents, 3,228 

Nickel, trans-dichlorobis(tripheny1phosphine)- 

Nickel, phosphine 
nitrile synthesis, 6,232 

catalyst 

catalysts 

reduction 

epoxide hydrogenation, 8,882 
Nickel, phosphinecarbonyls 

alkyne trimerization, 5,1145 
Nickel, tetracarbonyl- 

alkyl halides, 8,797 
Nickel, tetrakis(tripheny1phosphine)- 

catalyst 

crossed alkene coupling, 3,484 
Ullmann reaction, 3,500 

Nickel, tris(tripheny1phosphine)- 

Nickel acetate 
nitrile synthesis, 6,232 

2,5-dimethylhexanediol 

sodium hydride 
cyclic ketone reduction, 8, 14 

unsaturated hydrocarbon reduction, 8,483 

via phenylacetylenes, 5,  1130 

Nickelac yclopentenediones 
synthesis 

5-Nickelafuranones 
2-pyrones from 

synthesis 
via [2 + 2 + 21 cycloaddition, 5,  1157 

via [2 + 2 + 21 cycloaddition, 5, 1138 
NickeValuminum alloy 

reduction 
aromatic nitro compounds, 8,373 

Nickel benzoate 
oxidation 

Nickel borate 
catalyst 

Nickel boride 
catalysts 

C P e  bond cleavage, 8,996 
deselenations, 8,848 
desulfurizations, 8,839 
reduction 

Nickel catalysis 

diols, 7,316 

epoxide hydrogenation, 8,882 

aliphatic nitro compound reduction, 8,375 

benzylic dithioacetals, 8,968 

acylation, 1,450 
carbanion alkylations, 3,227 
cycloaddition reactions 

methylenecyclopropanes, 5, 11 88 
Nickel chloride 

catalysts 

lithium aluminum hydride 
aliphatic nitro compound reduction, 8, 375 

unsaturated hydrocarbon reduction, 8,485 
Nickel complexes 

catalysts 
desulfurizations, 8,836 
Grignard reagent alkylation, 3,244 
hydrosilylation, 8,764 
Wurtz reaction, 3,421 

Nickel complexes, n-allyl- 
regioselectivity, 3,426 
stereoselectivity, 3,426 

Nickel-ene reactions, 535-37,56-59 
Nickel 2-ethylhexanoate 

diols, 7,316 
oxidation 

Nickel peroxide 
aromatization, 7,143 
oxidation 

Nickel salts 
catalysts 

Nickel sulfide 
catalyst 

primary arylamines, 7,738 

hydroalumination, 8,752 



67 1 Cumulative Subject Index Nitrile oxides 
silane reaction with carbonyl compounds, 2,603 

Nicotelline 
synthesis, 3,510 

Nicotinaldehyde acetal 
synthesis, 6,557 

Nicotinamide 
electroreduction, 8,592 
reduction 

borohydrides, 8,580 

demercurations, 8,858 
reduction 

aryl bromides, 8,908 
unsaturated carbonyl compounds, 8,562 

Nicotinamide, 1 -(2,6-dichlorobenzyl)- 1 ,4-dihydro- 

aryl nitroso compounds, 8,373 
Nicotinamide, 1 ,4-dihydro- 

biomimetic reducing agents, 8,977 
heterocycle reduction 

catalysis, 8,97 
hydride donors, 8,92 
reaction with water, 8,94 

biomimetic reduction 

Nicotinamide, 1 -benzyl-1 ,4-dihydro- 

reductions 

Nicotinamide, 1 -phenyl- 1,4-dihydro- 

allylic compounds, 8,977 
Nicotinamide, 1-propyl-1 &dihydro- 

biomimetic reducing agents, 8,977 
Nicotinates, 5-aryl- 

synthesis, 3,515 
Nicotine adenine dinucleotide 

biomimetic reducing agents, 8,977 
models 

biomimetic reductions, 8,561 
reduction 

aryl nitroso compounds, 8,373 
Nicotinic acid 

hydrogenation, 8,599 
microbial hydroxylation, 7,79 

Nicotinic acid, 6-hydroxy- 
synthesis 
via microbial hydroxylation, 7,79 

Nicotinium dichromate 
oxidation 

alcohols, 7,277 
Nifedepin 

NIH shift 

synthesis 
Knoevenagel reaction, 2,377 

microbial hydroxylation 
aromatic compounds, 7,78 

Nikkomycin 
synthesis 

Ugi reaction, 2, 1096 
Niobates, carbonyldicyclopentadienylhydrido- 

reduction 
acyl chlorides, 8,290 

Niobium 
catalysts 

hydrometallation 
alkylidenation, carbonyl compounds, 5, 1125 

mechanism, 8,672 
Nitrate esters 

Nitrates 
alkoxy radicals from, 4,813 

alcohol inversion, 6,21 

oxidation 
halides, 7,664 

Nitration 
electrochemical 

secondary amines, 7,746 

alkenic 

reactions with enamines 

synthesis 

aromatic compounds, 7,800 

Nitrenes 

intramolecular cyclization, 7,476 

stereochemical control, 6,717 

via alkenes, 7,470 
Nitrenes, amino- 

synthesis 
via oxidation of 1,l-disubstituted hydrazines, 7, 

742 
Nitrenes, aryl- 

aziridines from, 7,476 
Nitrenes, benzamido- 

synthesis, 7,482 
Nitrenes, cyano- 

synthesis, 7,479 
via decomposition of cyanogen azide, 7,lO 

Nitrenes, ethoxycarbonyl- 
reactions with alkanes, 7, 10 
synthesis, 7,478 

quinone synthesis, 7,355 

reactions with alkenes, 7,488 

addition reactions 
with alkenic wsystems, 4,99-113 

conjugate addition reactions, 4, 11 1-1 13 

alkoxy radicals from, 4,812 

aryl-bridged 

cyclizations, 4, 1150 
open-chain 

Nitric acid 

Nitric oxide 

a-Nitrile anions 

Nitrile esters 

Nitrile imines 

cyclizations, 4, 1150 

cyclizations, 4, 1150 
Nitrile imines, alkenyl 

cyclizations, 4, 1 150 
Nitrile imines, alkynyl 

cyclizations, 4, 1 15 1 
Nitrile imines, cycloalkenyl 

cyclizations, 4, 1151 
Nitrile oxides 

alicyclic-bridged 
cycloadditions, 4,1129-1 131 

cycloadditions, 4, 1 13 1 
cyclizations, 4, 1124-1 134 
cycloaddition reactions, 5,257 

diastereoselective, 5,260 
tropones, 5,626 
with acrylates, 5,263 

deoxygenation, 8,390 
1,3-dipolar cycloadditions, 4, 1070, 1078-1081 
intramolecular cycloaddition, 4, 1 124 
reaction with alkenes, 5,260 
tandem reaction sequences 

cyclizations, 4, 1132 

aryl-bridged 

Nitrile oxides, alkenyl 



Nitrile oxides Cumulative Subject Index 672 

cyclic 

cyclization, 4, 1125, 1126 
long-chain 

cyclization, 4, 1127 
open-chain 

cyclization, 4, 1125-1 127 

intramolecular cycloaddition, 4, 1127-1 132 

Nitrile oxides, alkynyl 
INOC reactions, 4, 1133 

Nitrile oxides, t-butyl 
use in 1,3-dipolar cycloadditions, 4, 1079 

Nitrile oxides, cycloalkenyl 
intramolecular cycloadditions, 4, 1128 

Nitrile oxides, furanyl- 
cyclization, 4, 1129 

Nitriles 
acylation, 2,795-863 
alkoxymethyleniminium salt synthesis, 6,506 
allenic 

hydrochlorination, 4,277 
amide synthesis, 6,400 

hydration, 6,400 
amidine synthesis, 6,546 
amidinium salt synthesis, 6,516 
p-amino-a$-unsaturated 

functionalized, synthesis, 6,67 

synthesis via Swl reaction, 4,468 
CX-aryl 

bisdithioester synthesis, 6,455 
Blaise reaction 

acylation, Reformatsky reagents, 2, 297 
boron trifluoride complex 

NMR, 1,292 
carbanions 

intramolecular alkylation, 3,49 
cocycloaddition reactions 

alkynes, 5, 1152 
Darzens glycidic ester condensation, 2,419 

phase-transfer catalysis, 2,429 
Diels-Alder reactions, 5,416 
Houben-Hoesch synthesis, 2,747 
hydrozirconation, 8,683 
imidate synthesis, 6, 533 
imidoyl halide synthesis, 6,526 
intramolecular alkylation, 3,48 
lithium enolate 

crystal structure, 1,32 
metallation 

addition reactions, 1,468 
radical additions 

alkoxy radicals, 4, 8 15 
reactions with amides, 6,569 
reactions with arynes, 4,497 
reactions with diary1 ketone dianions 

organoytterbium compounds, 1,280 
reactions with hydrogen halides, 6,497 
reactions with organocerium compounds, 1,236 
reactions with organccopper complexes, 1,123 
reactions with thiols, 6,511 
reduction, 8,25 1,298 

metal hydrides, 8,274 
reductive coupling 

ketones, 1,273 
substitution reactions, 6,261-296 
synthesis, 6,225-255 

via amides, 6,489 

via amines, 7,739 
via oxidative cleavage of alkenes, 7,542,588 

tandem vicinal difunctionalization, 4,251 
thioimidate synthesis, 6,540 
thiolysis, 6,430 
a$-unsaturated 

hydrobromination, 4,282 
hydrogenation, homogeneous catalysis, 8,452 
synthesis, 1,560,774 
synthesis via Ramberg-Backlund rearrangement, 

tandem vicinal difunctionalization, 4,25 1 
3,870 

Vilsmeier-Haack reaction, 2,789 
Nitriles, alkane 

synthesis 
via alcohols, 6,234 

Nitriles, a-amino- 
acyl anion equivalents, 1,559 
synthesis 

via Lewis acid catalysis, 1,349 
Nitriles, (aminoary1)alkyl- 

synthesis, 8,368 
Nitriles, a-(arylse1eno)- 

acyl anion equivalents, 1,562 
Nitriles, y-bromo-&oxo- 

dehydrohalogenation 

Nitriles, a-(dialky1amino)- 
acyl anion equivalents, 1,544,554 

Nitriles, Nfl-(disubstituted)aminomethyl- 
reactions with Grignard reagents, 1,370 

Nitriles, epoxy- 
aromatic 

generation of oxyallyl cations, 5,595 

a-cleavage, 3,748 
Nitriles, a-keto- 

0 fl-acetals 

reduction 

synthesis, 6,316 

0-ethyl arenecarbothioate synthesis, 6,452 

Alpine borane, 7,603 

via acid halides, 6 ,3  17 

Knoevenagel reaction, 2,361 

synthesis 

Nitriles, @keto 

Nitriles, a-methylthio- 

via cyanosulfenylation, 6,239 
Nitriles, (nitroary1)alkyl- 

reduction, 8,368 
Nitriles, 4-OXO- 

synthesis 
via benzoin condensation, 1,542 

Nitriles, a-seleno- 

Nitriles, P-trimethylsiloxy- 
metallation, 1,642 

synthesis 
via oxiranes, 6,237 

Nitrile-stabilized anions 
addition reactions 

alkenes, palladium(II) catalysis, 4,572 
Nitrile sulfides 

Nitrile ylides 
cyclizations, 4, 1165 

aryl-bridged 

cyclizations, 4, 1141-1 144 
cycloaddition reactions 

intramolecular cycloadditions, 4, 1 144 



673 Cumulative Subject Index Ni trones 
fulvenes, 5,630 

1 ,3-dipolar cycloadditions, 4, 108 1-1083 
open-chain 

intramolecular cycloadditions, 4, 1143 
structure, 4,1082 

Nitrile ylides, alkenyl 
intramolecular cycloadditions, 4, 1 142-1 144 

Nitrile ylides, alkynyl 
intramolecular cycloadditions, 4, 1 144 

Nitrilimines 
1,3-dipolar cycloadditions, 4, 1083-1085 

Nitrilimines, diphenyl- 
cycloaddition reactions 

tropones, 5,625 
Nitrilium ions 

intramolecular Ritter reaction, 6,278 
cyclization, 6,272 

Nitrilium salts 
alkoxymethyleniminium salt synthesis, 6,507 
amidine synthesis, 6,543 
amidinium salt synthesis, 6,516 
imidate synthesis, 6, 529 
synthesis 
via nitriles, 8,275 

Nitrilium salts, N-alkyl- 

Nitrimines 
Houben-Hoesch synthesis, 2,748 

reduction 
sodium cyanoborohydride, 8,74 

Nitrites 
oxidation 

reaction with alkyl sulfonates, 6,22 
halides, 7,664 

trapping 

Nitroacetamidation 
alkenes, 4,356 

Nitro alcohols 
reduction, 8,374 

2-Nitro alcohols 
0-trialkylsilyl ethers 

synthesis, 2,335 
Nitroaldol reaction - see Henry reaction 
o-Nitrobenzhydryl esters 

aryl radicals, 4,453 

carboxy-protecting groups 
photolytic cleavage, 6,668 

o-Nitrobenzyl group 

p-Nitrobenzy loxycarbony 1 group 
phosphoric acid protecting group, 6,624 

protecting group 
cleavage, 6, 635 

0-Nitracinnamoyl group 
amine-protecting group, 6,642 

p-Nitrocinnamyloxycarbonyl group 
amine-protecting group, 6,641 

Nitro compounds 
aliphatic 

reduction, 8,373 
synthesis, 6, 104 

alkylation, 4,428 
reduction, 8,364,366,367,371 
synthesis, 6, 110 

reactions with alkenes, 7,488 
reactions with organocerium compounds, 1,233 
reduction, 8,363-379 

aromatic 

ammonium formate, 8,84 
synthesis, 6, 103-132; 7,493 
via nitroso compounds, 7,752 
via N-oxidation of oximes, 7,75 1 
via oxidation of primary amines, 7,736 
via solid support oxidation of amines, 7, 842 

hydrogenation, homogeneous catalysis, 8,452 
a$-unsaturated 

Nitrogen 
extrusion 

diene synthesis via retro Diels-Alder reaction, 5, 
567 

Nitrogen-centered radicals 
cyclizations, 4,811-814 

Nitrogen compounds 
oxidation, 7,735-753 

Nitrogen dioxide 
reactions with alkenes, 7,488 

Nitrogen groups 
func tionalization 

Nitrogen nucleophiles 
addition reactions 

aromatic nucleophilic substitution, 4,433437 
reactions with n-allylpalladium complexes, 4,598 

reaction with organoboranes, 7,604 

preparation, 3 ,9  18 
rearrangement, 6, 855 

Nitro groups 
arenes 

oxidative cleavage, 7,588 

alkenes, 4,559-563 

Nitrogen trichloride 

Nitrogen ylides 

nucleophilic addition, substitution by, 4,425 
Nitromercuration 

alkenes, 7,501,534 
regioselectivity, 6, 108 

addition reactions 

reduction 

Nitronates 

carbon-centered radicals, 4,765 

borane, 8,74 

Henry reaction 
Nitronates, bicyclic trimethylsilyl 

stereoselective, 2,336 
Nitronates, silyl 

Nitrones 
Henry reaction, 2,335 

acyclic chiral 

chiral 

cyclic 

reactions with organometallic compounds, 1,391 

reaction with silyl ketene acetals, 2,647 

ex0 transition state, 5,255 
intramolecular cycloaddition, 4, 1120 
reactions with organometallic compounds, 1,393 
synthesis via cyclization of &allenylamine, 4,412 
thiolactam synthesis, 6,428 

cyclizations, 4, 11 13-1 124 
cycloaddition reactions, 5,254 

diasteroselective, 5,260 
deoxygenation, 8,390 
a-hydroxylation, 7, 186 
En-isomerization, 5,255 
optically active 

cycloaddition reactions, 5,264 



Nitrones Cumulative Subject Index 674 

reactions with enol silanes 

reactions with organometallic compounds, 1,391 
reduction 

reversible cycloaddition reactions, 5,256 
synthesis 

tandem Michael-cyclization reactions, 4, 1121 

alic yclic-bridged 

aryl-bridged 

cyclic 

open-chain 

Lewis acid mediated, 2,635 

lithium aluminum hydride, 8,64 

via oxidation of imines, 7,750 

Nitrones, alkenyl- 

cyclization, 4, 1120 

cyclization, 4, 11 19 

cycloaddition, 4, 11 17-1 120 

cyclizations, 4, 11 13-1 117 
Nitrones, C-(5-alkenyl)- 

cyclization, 4, 11 13 
Nitrones, C-(6-alkenyl)- 

cyclization, 4, 11 14 
Nitrones, N-(alkeny1)- 

cyclization, 4, 11 15-1 117 
Nitrones, alkynyl- 

cycloadditions, 4, 1124 
Nitrones, allenyl- 

cycloadditions, 4, 1124 
Nitrones, C-(cycloalkeny1)- 

cyclization, 4, 11 17-1 119 
Nitrones, N-(cycloalkeny1)- 

intramolecular cycloaddition, 4, 1 1 19 
Nitrones, Cfl-diphenyl- 

[4 + 31 cycloaddition reactions, 5,600 
reactions with diethyl methylenemalonate, 4, 1077 

reactions with diethyl methylenemalonate, 4, 1077 

Henry reaction 

Nitrones, N-methyl- 

Nitronic acids 

acid strength, 2,322 
Nitronic acids, a-hydroxy- 

Nitronic esters 
preparation, 2,323 

tandem Diels-Alder-cyclization reactions, 4, 
1122-1124 

Nitronium hexafluorophosphate 
nitration with, 6, 109 

Nitronium tetrafluoroborate 
nitration with, 6,105,107-109 

hydrazines, 7,745 
reactions with alkenes, 4,356; 7,488 

o-Nitrophenoxyacetyl group 
amine-protecting group, 6,642 

o-Nitrophenylacetyl group 
amine-protecting group, 6,642 

3-(o-Nitrophenyl)propionyl group 
amine-protecting group, 6,642 

o-Nitrophenylsulfeny 1 group 
amine-protecting group 

peptides, 6,644 
Nitrosamine anions 

deprotonation, 1,476 
Nitrosamines 

anions 
alkylation, 3,66 

deprotonation, 3,65 

photoaddition to alkenes, 7,488 
reductive cleavage, 8,388,389 
synthesis 

via secondary amines, 7,746 
N-Nitrosamines 

Nitrosamines, diphenyl- 
reduction, 6,119 

synthesis 

Nitrosation 
secondary amines, 7,746 

P-Nitroselenation 
alkenes, 7,496 

Nitroselenenylation 
alkenes, 6, 109 

Nitroso compounds 
aromatic 

Diels-Alder reactions, 5,417422 
oxidation, 7,751 
reactions with alkenes, 7,488 
reduction, 8,363-379 
synthesis, 6, 103-132 

via oxidation of 1,l-diphenylhydrazine, 7,744 

reduction, 8,364,366,367 

via nitro compound reduction, 8,364 
via oxidation of N-alkylhydroxylamines, 7,748 
via oxidation of primary amines, 7,736 

Nitroso compounds, acyl- 
Diels-Alder reactions, 5,419421,485 
synthesis 
via oxidation of hydroxamic acids and 

N-acylhydroxylamines, 7,748 
Nitroso compounds, aryl- 

Diels-Alder reactions, 5,417 
Nitroso compounds, a-chloro- 

Diels-Alder reactions, 5,418 
Nitroso compounds, cyano- 

Diels-Alder reactions, 5,421 
Nitroso compounds, sulfonyl- 

Diels-Alder reactions, 5,421 
Nitroso compounds, vinyl- 

Diels-Alder reactions, 5,422,485 
Nitrosonium fluoroborate 

Ritter reaction, 6,287 
Nitrosonium hexafluorophosphate 

Ritter reaction, 6,270 
Nitrosonium ions, N-alkyl-N-vinyl 

imidate synthesis 
amide protection, 6,672 

Diels-Alder reactions, 5,501 
Nitrosonium ions, vinyl- 

intramolecular, 5,539 
Nitrosonium ions, N-vinyl-N-cyclohexyl- 

Nitrosyl chloride 
Diels-Alder reactions, 5,501 

alkane chlorination, 7,15 
aziridine synthesis, 7,474 
imidoyl halide synthesis, 6,526 

Diels-Alder reactions, 5,421 

allylic oxidation, 7, 113 

reactions with alkenes, 4,357; 7,500 

addition to alkenes, 7,493 

Nitrosyl cyanide 

Nitrosyl fluoride 

Nitrosyl halides 

Nitrosyl hydrogen sulfate 

Nitrosylsulfuric acid 



Cumulative Subject Index Norbornadiene 675 

synthesis 

Nitrous oxide 
via nitrosating agent, 7,740 

methane oxidation, 7,14 
oxidative rearrangement, 7,833 

synthesis 

Nitryl chloride 

Nitroxides 

via oxidation of secondary amines, 7,745 

addition reactions 
alkenes, 7,500 

nitration with, 6,108 

nitration with, 6,109 

addition to perfluoroalkenes, 7,493 

reactions with alkenes, 4,357 

addition reactions 
alkenes, 7,502 

nitration with, 6,108 
reaction with isoprene, 7,505 
synthesis, 7, 534 

Nitryl tetrafluoroborate 
addition to alkenes, 7,493 

Nocardia corallina 
epoxidation, 7,429 

Nocardicins 
synthesis 

Nodusm ycin 
synthesis 

Nitryl fluoride 

Nitryl fluorosulfonate 

Nitryl halides 

Nitryl iodide 

Ugi reaction, 2, 1101 

via macrolactonization, 6,373 
Nojirimycin, la-cyano- l-deoxy- 

la-amino derivative 
synthesis, 1,364 

Nojirimycin, deoxy- 
synthesis 

FDP aldolase, 2,463 
Nojirimycin, 1 -deoxy- 

synthesis 

Nonactic acid 
via aminomercuration-oxidation, 7,638 

methyl ester 

synthesis 
synthesis, 1, 131 

via chiral acetals, 2,65 1 
via 14 + 31 cycloaddition, 5,611 

1 ,ZNonadiene 
hydrogenation 

homogeneous catalysis, 8,450 

oxidative polymerization, 3,552 

reaction with iodobenzene 

synthesis 

1,8-Nonadiyne 

Nonanal 

chromium(II) chloride, 1,193 

via hydrofonnylation, 4,918 
1,9-Nonanedioic acid, 5-methylene- 

intramolecular acyloin coupling reaction, 3,626 
2,4,6,8-Nonatetraenaldehyde, 9-phenyl- 

Nonatrienes 
synthesis, 8, 273 

Diels-Alder reactions 
diastereoselection, 5,515-527 
twist asynchronicity, 5,516 

Diels-Alder reactions, 5,527-532 
heteroatom substituted 

1,4,8-Nonatrienes 

1,6,&Nonatrienes 
hydroboration, 8,708 

cis-fused 
Diels-Alder reactions, 5,524 

Nonatrienes, amido- 
Diels-Alder reactions 

1,6,8-Nonatrienes, sulfonyl- 
Diels-Alder reactions 

intramolecular, 5,529 

intramolecular, 5,522 
trans-Non-6-enal 

synthesis 
via photocycloaddition, 5, 165 

1 -Nonene, 3-acetoxy- 
oxidation 

Wacker process, 7,453 

Wacker oxidation, 7,453 

Wacker oxidation 

2-Nonene, l-acetoxy- 

1 -Nonene, 6,7-dihydroxy- 

synthesis of brevicomin, 7,451 
8-Nonenoate, (R)-3-oxo-7-(methoxycarbonyloxy)- 

palladium complex 
chirality transfer, 4,649 

trans-Non-6-en- 1-01 
synthesis 

via photocycloaddition/mluction, 5, 165 
Non-Kolbe electrolysis, 3,634 

carbenium ions, 3,649 
experimental procedure, 3,654 

Nonmetallodealumination, 8,754 
Nonylamine, 2-hydroxy- 

chiral, 1,559 
synthesis 

Nookatone 
synthesis 

via Raphael-Nazarov cyclization, 5,779 
via Wacker oxidation, 7,458 

Nopol 
synthesis 

reduction 

Noradamantane 

ene reaction, 2,529 
Nopol benzyl ether 

9-borobicyclo[3.3. llnonane, 8, 102 

synthesis, 3,854 

anodic oxidation, 7,796 
carbolithiation, 4,869 

epoxide ring opening, 3,746 
Norbomadiene 

dimethyl ester carbon ylation 

2J-Nonanedione 
aldol cyclization, 2, 161 

Nonanoic acid, 2-methyl- 
dimethyl ester hydrobromination, 4,283 

intramolecular acyloin coupling reaction, 3,625 cobalt carbonyl catalyst, 3,1024 
12 + 2 + 21 cycloaddition reactions, 5, 1130 
dissolving metal reductions, 8,481 
homo-Diels-Alder cycloaddition, 5, 1141 



Norbornadiene Cumulative Subject Index 676 

hydrochlorination, 4,276 
hydrogenation 

hydrosilylation, 8,781 
oxidation 

oxidative halogenation, 7,528 
oxide 

Pauson-Khand reaction, 5,1049 
photocyclization 

synthesis 

homogeneous catalysis, 8,449 

palladium(II) catalysis, 4,559 

rearrangement, 3,736 

chemoselectivity, 5,206 

via photoisomerization, 5,205 
Norbomadiene, 7-alkoxy- 

diimide, 8,475 
reduction 

Norbomadiene, 2,3-dimethoxycarbonyl- 
[3 + 21 cycloaddition reactions 

with methylenecyclopropane, 5,289 
Norbomadiene, 7-methylene- 

adduct with tetracyanoethylene, 5,65 
Norbomadienol 

oxidative rearrangement, 7,824 
7-Norbomadienol 

sodium salt 
1,3-sigmatropic shift, 5, 1003 

Norbomane 
carbations 

rearrangement, 3,707 
Norbomane, 2-bromo- 

synthesis, 7,604 
Norbomane, l-iodo- 

bromide substitution, 6,3 
Norbomane-2-carboxylic acid 

enolates 
diastereoselective alkylation, 3,39 

Norbomanethiocarboxamides, 3-oxo- 

via dithiocarboxylic acids, 6,421 
synthesis 

Norbomanone 
synthesis 

Norbomene 
via sequential Michael ring closure, 4,262 

aziridination, 7,479 
[2 + 2 + 21 cycloaddition reactions, 5, 1130 
deuterium addition, 8,427 
hydrocarboxylation, 4,939 
hydroformylation, 4,932 
hydrozirconation, 8,689 
metallo-all y lation/methox ycarbony lation 

nickel-ene reaction, 5 3 6  
oxidative halogenation, 7,528 
oxide 

rearrangement, lithium halide catalyzed, 3,764 
rearrangement, lithium perchlorate catalyzed, 3, 

reduction, dissolving metals, 8,880 

rearrangement, 3,740 

761 

2,3-exo-oxides 

Pauson-Khand reaction, 5, 1049 
reaction with lithium organometallics, 4,869 
ring opening metathesis polymerization, 5,1120 
synthesis 
via vinylcyclopropane rearrangement, 5, 1013 

1-Norbomene 

dimerization, 5.65 

living polymer synthesis, 5, 1121 

exo-oxide 

Norbomene, endo,endo-5,6-bis(methoxycarbonyl) 

Norbomene, 2-chloro- 

rearrangement, 3,739 
5-Norbomene-2-carboxylic acid 

synthesis 
via Diels-Alder reaction, 5,365,366 

Norbomene, exo-methylene- 
synthesis 
via Diels-Alder reactions, 5,324,358 

Norbomen-2-01s 
Pauson-Khand cycloaddition 

regioselectivity, 5, 1042 
Norbomenone 

Baeyer-Villiger reaction, 7,682 
homologation of ketones, 3,783 

Pauson-Khand cycloaddition 
regioselectivity, 5, 1042 

2-Norbomenones 

Norcamphor 
Baeyer-Villiger reaction, 7,682 
ethylene ketal 

ketals 
reduction, 8,222 

selective reduction, 8,218 
Norcaradiene 

tautomerism, 5,713 
Norcarane 

oxidation, 7, 12 
Norcarane, dibromo- 

rearrangement 

Norcarane, dichloro- 
bicyclobutane derivative, 4, 1013 

synthesis 

Norcardicin 

A-Nor-5a-cholestan-3f3-ol,3a-carboxy- 

A-Nor-5a-cholestan-2f3-ol-2-carboxylic acid 

Norcoral ydine 

Norephedrine 

1 8-Nor-~-homo steroids 

Norjasmone, dihydro- 

via dichlorocarbene, 4, lo00 

synthesis, 6,760 

synthesis, 3,834 

rearrangements, 3,832 
synthesis, 3,833 

synthesis, 3,81 

N-acyl-2-oxazolidone from, 2,25 1 

angular alkylation, 3, 17 

synthesis 
via double bond migration, 7,457 

Norlongifolane, 3-keto- 
semicarbazone 

reduction, 8,338 
Norpectinatone 

synthesis 
via conjugate addition to a,f3-unsaturated 

carboxylic acid, 4,202 
Norpinane, 2-ethylidene- 

A-Nor-5a-pregnan-2-ol-20-one-2-carboxyl~c acid 

Norpyrenophorin 

n-allylpalladium complexes from, 4,587 

synthesis, 3,833 

synthesis, 3, 126 



677 Cumulative Subject Index Nystatin 

Nomsh type I1 reaction 
cyclobutanol, 3, 1048 

Norsecurinine 
synthesis 

Norsterepolide 
synthesis 

Norsteroids 
synthesis 

19-Norsteroids 
synthesis 

A-Norsteroids 
synthesis, 3,903 

D-Norsteroids 
synthesis, 3, 901 

19-Nortestosterone 
synthesis, 7,460 

Nortricyclene, 3-methoxy- 
synthesis, 3,653 

A-Nomiterpenes 
synthesis, 3,903 

Novobiocin 
microbial oxidation, 7,77 

Nozaki protocol 
application 

via Homer-Wadsworth-Emmons reaction, 1,769 

via Raphael-Nazarov cyclization, 5,779 

via benzocyclobutene ring opening, 5,693 

polyene cyclization, 3,371 

1,4- and 1,2-addition, 1, 101 
Nuciferal 

Nuclear magnetic resonance 
synthesis, 3, 161 

carbanions, 1,41 
carbonyl compounds 

Knoevenagel reaction products 
Lewis acid complexes, 1,292 

structure determination, coupling constants, 
2,345 

Nucleophilic addition 
arene-metal complexes, 4,517-547 
donor radical cations, 7,878 
electrophilic coupling 

carbanions, 4,237-263 

bimolecular reaction, 7,859 
radical cations 

Nucleophilic aromatic substitution 
diasteroselectivity, 4,426 
enantioselectivity, 4,426 
regioselectivity, 4,426 
solid-state, 4,445 

Nucleophilic coupling 
aryl radicals, 4,451480 
arynes, 4,483-5 13 

definition, 4,238 

amino sugars 

Nucleophilic/electrophilic carbacondensation 

Nucleosides 

synthesis, 7,712 

synthesis, Eschenmoser coupling reaction, 2,889 

selective masking, 6,657 

analogs 

5'-hydroxyl ~ O U P  

phosphorylation, 6,603 
synthesis 

C-Nucleosides 
synthesis 

via Peterson alkenation, 1,792 

via Baeyer-Villiger reaction, 7,682 
via [4 + 31 cycloaddition, 5,60561 1 
via organomercury compounds, 4,839 

Nucleosides, 6-alkylpurine 
synthesis 

coupling reactions, 3,462 
Nucleosides, 4-amino-5-aminocarbonylimidazolyl- 

C-Nucleosides, 3-deoxy- 

Nucleotides 

Nystatin 

alkylation, 6,501 

synthesis, 1, 113 

amide-type protecting groups, 6,642 

synthesis 
use of aldol reaction, 2, 195 

Nystatin, N-(deoxyfructosy1)- 
synthesis, 6, 789 



~~ 

Obaflorin 

Obtusilactone 

Occidental01 

p-lactone, 6,342 

synthesis, 3,844,6,784 

synthesis, 8,924 

Ochratoxins 
synthesis 

Ochromycinone 
synthesis, 1,567 

Ocimene 
synthesis 

Ocimenones 
synthesis 

via retro Diels-Alder reaction, 5,569 

via ortho lithiation, 1,470 

via carboalumination, 4,893 

diene acylation, 2,720 
Ocoteine 

intracoupling reaction 

synthesis, 3,81 

synthesis, 1,718 

synthesis 

with benzyltetrahydroisoquinoline, 3,670 

Octadecane, 9,lO-epoxy 

Octadecene, 7,8-epoxy-2-methyl- 

via t-butyl5-methylhexyl sulfoxide, 1,514 
9-Octadecen- 18-olide 

synthesis 

1,7-0ctadiene 

2.6-Octadiene 

1,7-0ctadiene, 3-acetoxy- 

alkene metathesis, 5,1118 

microbial epoxidation, 7,429 

cyclization, 3,342 

cyclization 

synthesis 
palladium-ene reaction, 5,50 

via palladium-catalyzed oxidation, 7,460 
Octadiene, 4,s-dimethyl- 

1,7-0ctadien-3-one 
Cope rearrangement, 5,821 

synthesis 
via hydrolysis and oxidation, 7,460 

2,7-Octadienyl acetates, 4-alkyl-4-hydroxy- 

1,7-0ctadiyne, 1.8-diethoxy- 

cyclization 
palladium-ene reaction, 5,47 

bicyclization, 5, 1171 

reduction 
A~'o ' -O~tal i  

trialkylsilane, 8,486 
A4-Octalin, 4-(3-butenyl)-3-0~0- 

As-Octalin, 4,4,10-trimethyl- 
allylic oxidation, 7, 100 

Octalinediones 
synthesis 

Octalin- 1 -one 
synthesis 

synthesis 
via Michael addition and aldol condensation, 7,460 

via intramolecular addition, 4,46 

via homoenolate addition reaction, 4, 120 
1 (9)-Octalin-2-one 

a'dkylation, 3,21 
cross conjugated lithium dienolate 

metallation, 3,21 

cyclohexylamine 
1(9)-Octalin-2-one, 10-methyl- 

methylation, 3,33 

conformation, 3,354 
2.3-sigmatropic rearrangement 

chirality transfer, 6,893 

O c t a l i S  

p-Octalone 

A3"-2-Octalone 
synthesis 

hydrogenation 
catalytic, 8,533 

via cyclohexanone, 7,460 
Octalone, methyl- 

Octalones 
synthesis, 7,464 

addition to allene 

aldol cyclization, 2, 162 
Clemmensen reduction, 8,312 
Nazarov cyclization, 5,757 
reduction 

dissolving metals, 8,525 
synthesis 

metal-mmonia reduction, 2, 184 
via Robinson annulation, 4 7  

photochemical cycloaddition, 5, 130 

Octanal, 2-methyl- 

Octane, 2-bromo- 

Octane, l-cyano- 

via 2-octyl sulfonate, 6,236 
Octane, 1 ,2-epoxy- 

epoxide ring opening, 3,742 
Octane, 2-iodo- 

Komblum oxidation 
solvent, 7,655 

Octane, methoxy- 
synthesis, 7,603 

1 &Octanedioic acid, 2,7-dimethyl- 
dimethyl ester 

1,2-0ctanediol 
oxidative cleavage, 7,708 

3,4-Octanedione, 2-acetoxy- 
cycloaddition reactions, 5,247 

2-Octanol 
catalytic hydrogenation, 8,814 
oxidation 

2-Octanone 
reduction 

synthesis 

reaction with cyclohexanone 
samarium diiodide, 1,259 

via hydroformylation, 4,918 

synthesis 

hydride migration 

synthesis, 3,623 

solid support, 7,845 

samarium diiodide, 8, 115 

678 



Cumulative Subject Index Ophiobolins 679 

4-&tanone, 5-hydroxy- 

acyloin coupling reaction, 3,619 
3-&tanone, 2-hydroxy-2,6-dimethyl- 

Wolff-Kishner reduction, 8,926 
Octatetraynediamines 

synthesis, 3,555 
1,3,5-Octatriene 

intermediate 

2,4,6-Octatriene 

synthesis 

2,4,6-octatriene electrocyclization, 5,702 

electrocyclization, 5,702 
selective reduction, 8,568 

1,4,7-Octatriene, 2,7-dimethyl- 
synthesis 

via cycloaddition of 1 -methylbicyclo[ 1.1 .O]butane, 

2-trans-4-trans-6-~rans-Octa~enoic acid, 3 ,7-dimethyl- 
5,1186 

synthesis 
via sulfones, 6, 157 

1,4,7-0ctatriyne-3,6-diol, 3,6-di-t-butyl- 

Octavalene, 3-phenyl-5-bromo- 
synthesis, 3,557 

synthesis 

trans-2-Octenal 
synthesis, 6, 139 

6-Octenal, 7-methyl- 
ene reaction, 2,541 

Octene 
hydrozirconation, 8,673 

1 -Octene 
carbolithiation, 4,868 
ene reactions 

Lewis acid catalysis, 5 ,4  
hydrosilylation, 8,763,774 
oxidation 

via dihalocyclopropyl compounds, 4, 1017 

Wacker process, 7,45 1,452 
4-Octene 

hydroformylation, 4,918 
1 -Octene, 1,3-bis(methylthio)- 

synthesis, 6, 139 
4-Octene oxide 

deoxygenation, 8,888 
1-Octen-3-01 

synthesis 
via retro Diels-Alder reaction, 5,554 

2-Octenol 
acetate 

oxidation, 7,464 
6-Octen-3-one, 8-bromo-4-methyl- 

samarium diiodide, 1,266 
cyclization 

l-Octen-3-one, l-halo- 
reduction, 8, 163 

Octenyl radicals 
cyclization, 4,786 

6-Octen- 1 -yne 
cyclization 

intramolecular ene reaction, 5, 15 
1 -Octen-7-yne, 8-(trimethylsilyl)- 

reaction with cyclopentadienylzirconium complexes, 
5,1165 

Octosyl acid A 
synthesis, 7, 245 

Diels-Alder reaction, 2,696 

D-mnno-2-Octulopyranosate, 3-deoxy- 

Diels-Alder reaction, 2,692 
synthesis 

2-Octylamine 

Octyl nitrite 

Octyne 

synthesis, 6, 80 

photolysis, 7 ,9  

reduction 
dissolving metals, 8,479 

4-Octyne 
hydroalumination, 8,748 

2-Octyne, 1 -bromo- 
reaction with Grignard reagents, 3,273 

2-Octyne, l-iodo- 
reaction with 3-butyn-l-o1,3,273 

3-Octyn-2-one 
photocycloaddition reactions, 5,164 

Olah’s reagent 
fluorination 

alkyl alcohols, 6, 216 
Olamide, N-methyl- 

Ritter reaction, 6, 268 
Oleandomycin 

seco acid 
synthesis, 2,264 

13( 1 @-Oleanene 

Oleic acid 

Oligomerization 

synthesis, 3, 709 

Kolbe electrolysis, 3, 642 

aliphatic alkenes 

template-controlled, 4, 825 

synthesis 

Oligopeptides 
synthesis 

Friedel-Crafts reaction, 3,33 1 

Oligonucleotides 

need for alcohol protection, 6,650 

via asymmetric hydrogenation of dehydropeptides, 
8,460 

Oligosaccharides 
side chain cleavage, 8, 219 
synthesis, 6,33; 7,245 

via heteroatom cyclization, 4, 391 
Olive fly pheromone 

synthesis, 7,237 
Oliventolic acid 

methyl ester 
synthesis, 2,621 

Ritter reaction, 6,287 

synthesis, 3, 638 

synthesis 

Ophiobolane 
synthesis 

Ophiobolin C 
synthesis 

Ophiobolins 

Onium compounds 

a-Onocerin 

Oogoniol steroids 

via microbial methods, 7,73 

via divinylcyclobutane rearrangement, 5, 1029 

via Brook-Claisen rearrangement, 5,843 

Dieckmann reaction, 2, 824 
synthesis, 3,575; 7,710 



Oppenauer oxidation Cumulative Subject Index 680 

via akenylchromium reagents, 1,200 
via Cope rearrangement, 5,806 
via Nazarov cyclization, 5,759 
via oxy-Cope rearrangement, 1,883 

Oppenauer oxidation 
primary alcohols, 7,309 
trichloroacetaldehyde 

Oppolzer’s chiral auxiliary 

Oppolzer’s chiral sultam 

Orantine, O-methyl- 

secondary alcohols, 7,320 

use in amine synthesis, 6,77 

reactions with nitrile oxides, 4, 1079 

synthesis 
via iodine azide addition to alkene, 4,350 

Orcinol 
synthesis, 2, 170 

Orellanine 
synthesis, 3,509 

Organic conductors 
S-aryl arenecarbothioates, 6,441 

Organic oxides 
oxidation 

thiols, 7,760 
Organoaluminum reagents, 1,77-105 

palladium catalysis, 1,450 

carbon-nitrogen compounds, 1,98 

acylation 

1,2-addition reactions 

alkene protection, 6,690 
Claisen rearrangement 

catalysis, 5,850 
ate complexes 

reactions with keto esters, 1,86 
ate complexes, silyl 

acyl silane synthesis, 1,97 
chiral 

site selective addition reactions, 1,78 
stereoselective addition reactions, 1,78 

alkenes, 4,140-144 

4,595 
regioselectivity, 4,635 
stereochemistry, 4,620 

conjugate additions 

nucleophilic addition to n-allylpalladium complexes, 

reactions with acid derivatives, 1,92 
reactions with epoxides 

reactions with a,@-unsaturated carbonyl compounds 

tandem vicinal difunctionalization, 4,257 

pentavalent 

Organoboranes 

alcohol synthesis, 6,4 

site selectivity, 1,81 

Organobismuth reagents 

glycol cleavage, 7,704 

autoxidation, 7,598 
deprotonation, 1,490 
electrocyclic reactions, 7,594 
group transfer 

ionic reactions 

oxidations, 7,594 

radical addition reactions, 4,756 

stereochemistry, 7,594 

carbonyl compounds, 7,603 
pyridinium chlorochromate, 7,264 

protonolysis, 8,724 

radical reactions, 7,594 
reactivity, 7,593 
rearrangements, 3,779 

cleavage, 1,490 
synthesis, 8,703 
Wurtz coupling, 3,418 

Organoboranes, diakoxy (a-phenylthio)- 
oxidation, 7,604 

Organoboron compounds 
conjugate additions 

alkenes, 4,144-148 
oxidation, 7,330 
rearrangements, 3,793 

Organoboronic acids 
vinyl substitutions 

a-Substituted 

palladium complexes, 4,841 
Organocadmium reagents, 1,211-227 

addition reactions, 1,225 
with alkenic n-systems, 4,98 

diastereoselective addition reactions, 1,220 
reactions with carbonyl compounds 

Lewis acid promotion, 1,326 
reactions with imines 

Lewis acid promotion, 1,349 
Organocadmium reagents, allylic 

Organocadmium reagents, benzylic 

Organocerium reagents, 1,231-248 

addition reactions, 1,226 

addition reactions, 1,226 

reactions, 1,233 
synthesis, 1,232,233 
thermal stability, 1,233 

Organochromium reagents, 1,173-207 
carbanion equivalents, 1,174 
C-C bond forming reactions, 1, 175 
reactions with carbonyl compounds 

Lewis acid promotion, 1,331 
structure, 1,174 
synthesis, 1, 174 

Organocobalt complexes 
radical cyclizations 

nonchain methods, 4,805 
Organocopper, allylic reagents 

reaction with benzaldehyde, 1,113 
Organocopper reagents, 1,107-136 

acylation, 1,426 
palladium catalysis, 1,450 
stoichiometric, 1,426 

1 ,2dditions 
aldehydes and ketones, 1,108 
imines, nitriles and amides, 1, 119 

nonstabilized carbanions, 3,208 

reactions with enones, 1, 118 
association with boron trifluoride 

increased reactivity, 1,347 
catalysts, 3,210 

preparation, 3,208 
conjugate additions, 4,228,240 

alkenes, 4,148-153 
coupling, 3,415 
cross-coupling reactions 

enolates 

alkylations 

&YnYl 

unsaturated halides, 3,522 



68 1 Cumulative Subject Index Organometallic compounds 

acylation, 2,832 
from chiral carbanions 

conjugate additions, 4,227 
natural product synthesis, 1, 125 
reactions with aldehydes, 1,108 
reactions with amides, 1, 124 
reactions with electrophiles 

mechanism, 3,213 
reactions with epoxides 

rates, 1,343 
reactions with imines, 1, 119 
reactions with ketones, 1, 116 
reactions with nitriles, 1,123 
synthesis, 3,208,419 
tandem vicinal dialkylation, 4,254-257 

conjugate addition reactions, 4, 169-195 
Organwuprates (see also Cuprates) 

alkenes, 4, 148-153 
Lewis acid effects, 4, 179 
mechanism, 4, 170 
reagent variations, 4, 173 
solvent effects, 4, 178 

nontransferable ligands, 4, 175-1 77 
organozinc compounds in synthesis, 4, 175 
reactions with epoxides 

reactions with a-selenoa,p-unsaturated ketones, 1, 

synthesis, 4, 170 
triorganotin groups 

transfer, 4, 174 
Organofluorosilicates 

synthesis, 7,642 
Organoiron phthalocyanines 

vinyl substitutions 

Organolithium reagents 
acylation, 1,399 
addition reactions 

aggregation, 4,257 
aromatic nucleophilic substitution, 4,427 
asymmetric 

nucleophilic addition reactions, 1,69 
chiral dipole-stabilized 

stereoselective alkylation, 3,75 
conjugate additions, 4,229 
cyclization, 4,871 
deselenations, 8,849 
enantioselective addition 

aldehydes, 1,70 
indicator 

1,3-diphenylacetone tosylhydrazone, 6,784 
ketone synthesis 

from carboxylic acids, 1,411 
nucleophilic addition reactions 

carbonyl compounds, 1,49 
chiral ketones, 1,58 

4,596 
regioselectivity, 4,635-637 
stereochemistry, 4,620 

alcohol synthesis, 6 ,4  

669 

palladium complexes, 4,841 

with alkenic a-systems, 4 , 7 2 4 3  

nucleophilic addition to n-allylpalladium complexes, 

oxidation, 7,330 
phosphonium ylide synthesis, 6,174 
reactions with acetals, 1,347 

Lewis acid promotion, 1,329 

use of Lewis acids, 1,343 

Organomagnesium compounds 

copper catalyzed, 4,89-93 
with alkenic n-systems, 4,83-89 

reactions with epoxides 

Wurtz coupling, 3,419 

addition reactions 

oxidation, 7,330 
Primary 

coupling reactions with alkenyl halides, 3,436 
Wurtz coupling, 3 , 4  15 

addition reactions 
Organomanganese compounds 

with alkenic n-systems, 4, 98 
Organomercury compounds, 1,211-227 

acylation 

addition reactions, 1, 225 
addition to alkenes, 4,968 
reaction with n-allylpalladium complexes 

stereochemistry, 4,620 
vinyl substitutions 

palladium complexes, 4,838 

palladium catalysis, 1,450 

Organometallic compounds 
acylation 

palladium catalysis, 1,450 

reactions with selenides, 1,630 

[3 + 21 cycloaddition reactions, 5,277 

[3 + 21 cycloaddition reactions, 5,277-281 

cycloaddition reactions, 5,272-277 
isotopic perturbation techniques, 2,977 

reactions with imines, 2,975-1004 

alkyl 

alkynyl 

allenyl 

allyl 

allyl and propargyl/allenic 

aromatic nucleophilic substitution, 4,427-429 
cross-coupling reactions 

crotyl 
with unsaturated halides, 3,522 

isotopic perturbation techniques, 2,977 
reactions with aldimines, regiochemistry, 2,978 
reactions with aldimines, stereochemistry, 2,978 

reduction of carbonyls, 8,98 
hydride transfer 

nitrile synthesis, 6,241 
oxidation, 7,613 
reactions 

Lewis acids, 1,325-353 
reactions with aldehydes 

Cram versus anti-Cram selectivities, 1, 80 
reactions with cyclic ketones 

stereoselectivity, 1,333 
reactions with epoxides 

alcohol synthesis, 6 ,4  
Organometallic compounds, alkenyl- 

carbozincation, 4,880 
reaction with 1-alkynyl halides, 3,529 

Organometallic compounds, aryl- 
reaction with oxygen, 7,329 

Organometallic compounds, a-silyl- 
addition reactions, 1,618 

Organometallic compounds, vinyl- 
reactions with carbonyl compounds icylation, I, 401 - 



Organometallic polymers Cumulative Subject Index 682 

alkynylation, 3,521 
Organometallic polymers 

Organonickel compounds 
synthesis, 3,557 

acylation, 1,451 
catalysts 

carbanion alkylations, 3,228 
Organopalladium compounds 

catalysts 
Grignard reactions, 3,230 

synthesis, 4,834 
vinyl substitutions, 4,833-861 

Organophosphoric acids 
derivatives, 6,601-627 

Organophosphorus reagents 
amide synthesis, 6,389 

Organosamarium 'ate' complexes, 1,253 
Organosamarium halides 

Organosamarium reagents 
reactions with aldehydes, 1,254 

Barbier-type reactions, 1,255 
carbonyl addition reactions, 1,253 
reactions with enolizable reagents, 1,253 
synthesis 

via transmetallation, 1,253,254 
Organoselenium reagents 

carbanions, 1,629-724 
oxidation 

Organosilanes 
allylic alcohols, 7,307 

addition reactions 

conjugate additions 

Mannich reactions, 2, 1030 
reactions with carbonyl compounds 

Lewis acid promotion, 1,327 
reductive cleavage 

benzylic compounds, 8,969 

with alkenic wsystems, 4,98 

alkenes, 4,155-158 

Organosilicon compounds 
bond energies, 1,582 
carbanions 

field effects, 1, 580 
hyperconjugation, 1,581 
inductive effects, 1,580 
pd n-bonding, 1,581 
reactions with carbonyl compounds, 1,579-625 
selectivity, 1,580 

nucleophilic substitution reactions, 1,582 
reactivity 

carbanions, 1,580 
Organosilver compounds 

carbometallation 
enynes, 4,905 

coupling, 3,414 
vinyl substitutions 

Organosodium compounds 

palladium complexes, 4,841 
Organostannanes 

acylation 
acid chlorides, 1,446 
palladium complex catalysis, 1,436 

a-alkoxy organolithiums from, 3,195 
conjugate additions 

hydride donors 
alkenes, 4, 155-158 

reduction of carbonyls, 8,98 
reactions with carbonyl compounds 

Lewis acid promotion, 1,327 
toxicity, 7,614 

Organotellurides 
dehalogenation 

a-halocarbonyl compounds, 8,990 
Organothallium compounds 

ary lation 

reactions with wallylpalladium complexes, 4,595 
Organotin compounds 

coupling reactions 

vinyl ketones, 4,841 

with alkenyl halides, 3,442 
with aromatic halides, 3,452 

3-iodo-2-[(trimethylsilyl)methyl]propene 
trimethylenemethane synthetic equivalent, 5,246 

nucleophilic addition to wallylpalladium complexes, 
4,594 
regioselectivity, 4,633 
stereochemistry, 4,619 

coupling reactions with aromatic halides, 3,453 
primary alkyl 

Organotitanium reagents, 1,139-170 
properties, 1, 140 
reactions with carbonyl compounds 

Lewis acid promotion, 1,330 
reactivity, 1, 144 
synthesis, 1, 142 

reactions with carbonyl compounds 

use, 1,276 

acylation 

addition reactions, 1,215 

conjugate additions, 4, 229 
copper-catalyzed reactions, 3,221 
coupling reactions 

with alkenyl halides, 3,442 
with aromatic halides, 3,452 

Organoytterbium reagents 

synthesis of alcohols, 1,277 

Organozinc reagents, 1,211-227 

palladium catalysis, 1,448 

with alkenic n-systems, 4,93-97 

diastereoselective addition reactions, 1,220 
hydride donors 

1-methoxy-2-butyne, 2,91 
nickel catalysts, 3, 228 
nucleophilic addition to n-allylpalladium complexes, 

reduction of carbonyls, 8,99 

4,595 
regioselectivity, 4,634 
stereochemistry, 4,619 

perfluoroalky 1 
with alkenyl halides, 3,444 

primary alkyl 
coupling reactions with alkenyl halides, 3,442 
coupling reactions with aromatic halides, 3,453 

reactions with carbonyl compounds 
Lewis acid promotion, 1,326 

reactions with imines 
Lewis acid promotion, 1,349 

secondary alkyl 
coupling reactions with alkenyl halides, 3,442 
Wurtz coupling, 3,420 

synthesis, 1,211,8,698 
transmetallation, 1,214 



683 Cumulative Subject Index Osmylation 
Organozinc reagents, allylic 

Organozinc reagents, benzylic 

Organozhconium reagents, 1, 139-170 

synthesis, 1,212 

synthesis, 1,212 

conjugate additions 

nucleophilic addition to wallylpalladium complexes, 
alkenes, 4, 153-155 

4,595 
regioselectivity, 4,635 
stereochemistry, 4,620 

properties, 1, 140 
reactivity, 1, 144 
synthesis, 1, 142 
tandem vicinal difunctionalization, 4,257 

Orientalone 
synthesis 

use of potassium femcyanide, 3,680 
Ornithine, N-benzyl-threo-$-hydroxy- 

Ornithine, rhreo-P-hydroxy- 

Orsellinic acid 

Ortho acids 

Ortho amides 

synthesis, 8,648 

synthesis, 8,648 

synthesis, 2, 170 

synthesis, 6, 556 

alkoxymethyleniminium salt synthesis, 6,505 
alkylmercaptomethyleniminium salt synthesis, 6,5 11 
amide acetal synthesis, 6,571 
amidine synthesis, 6,553 
amidinium salt synthesis, 6,518 
aminal ester synthesis, 6, 575 
hydride donating ability, 8,85 
imidate synthesis, 6,533 
tris(dialky1amino)alkane synthesis, 6.58 1 

nitrile synthesis, 6,238 

akylmercaptomethyleniminium salt synthesis, 6,512 
derivatives 

Orthocarbonates 

Orthocarbonic acids 

tris(dialky1amino)alkane synthesis, 6,582 
Orthocarbonic esters 

ortho ester synthesis, 6, 562 
Ortho esters 

acylation 
hydrogen sulfide, 6,450 

2-0-acylglycosyl halides, 6,49 
amide acetal synthesis, 6,570 
amidine synthesis, 6,553 
amidinium salt synthesis, 6,5 18 
aminal ester synthesis, 6,574 
bicyclic 

2,2-bis(dialkoxy)carbonihile synthesis, 6,564 
carboxy group protection 

cyclic 

synthesis, 6,561 

organometallic transformation, 6,673 

diol protection, 6,659 
synthesis, 6,557 

diol protection, 6,660 
hydride donating ability, 8,85 
imidate synthesis, 6,533 
Knoevenagel reaction, 2,368 
ortho ester synthesis, 6,563 
reduction 

metal hydrides, 8,266 
spirocyclic 

synthesis, 6,560 
sugar 

synthesis, 6,561 
sulfhydrolysis, 6,450 
synthesis, 6,485-583 
tandem vicinal dialkylations, 4,261 
tris(dialky1amino)alkane synthesis, 6,58 1 

Ortho esters, p-keto 
synthesis, 6,556 

Ortho esters, triaryl 
synthesis, 6,556 

Ortho esters, vinyl 
Diels-Alder reactions, 5,341 

Orthoformates, tri-t-butyl 
synthesis, 6, 556 

Orthofomic acid 
synthesis 

Reimer-Tiemann reaction, 2,774 
Orthoformylation 

aromatic compounds, 3,969 
Orthopropionic acid, methyl-3-phenylsulfonyl 

cyclopentannulation, 6, 164 
Orthothiofomates 

Michael donors, 4,259 
Orthotrithiobenzoate, 3-iodotriethyl- 

reaction with methanol, 6,564 
Own 

anticholinergenic and spasmolytic agent, 3,826 
Osmium 

catalyst 
carbonyl compound hydrogenolysis, 8,320 
oxyamination, 7,489 

Osmium, bromohydridocarbonyltris(tripheny1- 
phosphine)- 
hydrogenation 

alkenes, 8,449 
Osmium, pentaamine- 

acetone complex 

Osmium t-alkylimides 

Osmium tetroxide 

crystal structure, 1 ,3  10 

reactions with alkenes, 7,485 

alkene oxidation 
diasteroselectivity, 7,439 
stoichiometry, 7,439 

asymmetric dihydroxylation, 7,429 
a-hydroxylation 

ketones, 7, 166 
syn hydroxylation 

alkenes, 7,439 
osmy lation 

arenes, 7,863 
oxidation 

alkenes, mechanism, 7,438 
primary alcohols, 7,310 
sulfoxides, 7,768 

oxidative cleavage of alkenes 
catalysts, 7,542 
synthesis of carbonyl compounds, 7,564 

reaction with alkyl enol ethers, 7,170 
reaction with vinyl cyanide, 7, 172 

mnes, 7,862 
Osmylation 

electron transfer, 7,866 



Oudemansins Cumulative Subject Index 684 

charge-transfer 
arenes, 7,865 
features, 7,865 

features, 7,865 
thermal 

Oudemansins 
synthesis 

via Homer reaction, 1,777 
Ovalicin 

Ovatodiolide 

Overlap control 

synthesis, 6,784 

transannular cyclization, 3,407 

Darzens glycidic ester condensation, 2,413 
Perkin reaction, 2,398 

Oxaallylic anions 
aldol reaction 

Group III enolates, 2, 1 

photoisomerizations, 5,202 

synthesis 

1 -0xa-2-aza-di-wmethane rearrangements 

Oxabetw eenallenes 

organocopper compounds, 3,223 
7-Oxabicyclo[2.2.1 ]heptane, tetramethylene- 

7-0xabicyclo[2.2.l]heptJ-en-2-one 

9-Oxabicyclo[3.3. llnonane 

8-Oxabicyclo[3.2.l]oct-6-ene 

3-0xabicyclo[3.3.0]oct-6-en-7-ones 

Diels-Alder reactions, 5,384 

reactions with organocuprates, 1, 1 17 

synthesis, 2,623 

Pauson-Khand reaction, 5,1050,1051 

synthesis 
use of cobalt complexes, 3, 1025 

8-Oxabicyclo[3.2.l]oct-6-en-3-ones 
[4 + 31 cycloaddition reactions 

tropone synthesis, 5,609 
synthesis 

via [4 + 31 cycloaddition, 5,594,597,605 
Oxabicyclo[2.2.2]octyl ortho esters 

carboxy group protection 
organometallic transformation, 6,673 

1 -Oxa-l,3-butadienes 
cationic 

Diels-Alder reactions, 5,501 
Diels-Alder reactions, 5,453-458 

intramolecular, 5,464-468 
electron-deficient 

Diels-Alder reactions, 5,458464 
electron-donating substituted 

Diels-Alder reactions, 5,464 
hetero 

Diels-Alder reactions, 5,468 
Oxacepham 

synthesis, 5, 1107 
Ugi reaction, 2, 1103 

4-Oxa-5a-cholestan-3-one 
hydrogenation, 8,247 

Oxacines, dihydro- 
synthesis 

via cyclobutene ring expansion, 5,687 
2-Oxac y clopenty lidene 

transition metal complexes 
synthesis, 5, 1076 

4H- 1,3,4-0xadiazinium salts 
synthesis 

via iodocyclization of allylbemohydrazides, 4,391 
Oxadiazin-5-ones 

1,2,4-0xadiazoles 

1,2,5-0xadiazoles 

1,3,4-Oxadiazoles 

reduction, 8,663 

reduction, 8,663 

reduction, 8,664 

Diels-Alder reactions, 5,491 
reduction, 8,664 

1,2,4-0xadiazoles, 3-azido- 
synthesis, 6,245 

1,3,4-0xadiazoles, 2,5-diaryl- 
synthesis, 6,490 

1,2,4-Oxadiazoline, 3-phenyl- 
reduction, 8,663 

A3- 1,3,4-Oxadiazolines 
thermolysis 

carbonyl ylide generation, 4, 1089 
Oxadiazolin-5-ones 

carbon dioxide elimination 
nitrilimines from, 4,1084 

1,3,4-0xadiazolium salts 
reduction 

sodium sulfide, 8,664 

applications, 5,229-235 
mechanism, 5,216-219 
photoisomerizations, 5,200,215-235 

limitations, 5,228 
substrates, 5,219-228 

synthesis, 7,300 

Oxa-di-a-methane rearrangements 

Oxah ydrindene 

via heteronucleophile addition, 4,34 
Oxalacetic acid 

hydrogenolytic asymmetric transamination, 8, 147 
Oxalates, bisthioxo- 

dialkyl esters 

Oxalates, methyl 
synthesis, 6,450 

reduction 

Oxalic acid 
stannanes, 8,824 

reactions with Grignard reagents 
synthesis of or-keto esters, 1,425 

2-Oxalin-5-one, 4-arylmethylene- 

Perkin reaction, 2,404 
synthesis 

Oxalylation 

Oxalyl chloride 
ketones, 2,838 

acid chloride synthesis, 6,304 
acid halide synthesis, 6, 308 
activator 

alcohol oxidation 

chloromethyleneiminium salt preparation, 2,779 
reactions with alkanes, 7,7 

Friedel-Crafts reaction, 2,741 

imidoyl halide synthesis, 6,523 

reaction with amides, 6,495 

DMSO oxidation of alcohols, 7,296 

dimethyl sulfoxide, 7,291 

Oxalyl chloride, ethyl- 

Oxalyl dichloride 

Oxalyl dihalides 

Oxamates 



685 Cumulative Subject Index 

synthesis 
carbonylation of amines and alcohols, 3,1040 

Oxametallac yclic compounds 
ytterbium, 1,279 

2-Oxa-3-metalla- 1 $diene 
3,3-sigmatropic rearrangement, 2 ,6  

Oxamination 
alkenes, 7,488 
vicinal 

palladium(II) catalysis, 4,560 
7-Oxanorbomadiene 

Pauson-Khand reaction, 5, 1050 
Oxapenam 

synthesis, 5, 1107 
1,2-0xaphosphetanes 

intermediates in Wittig reaction, 1,755 
Oxaphospholene, methylene- 

synthesis 

Oxaporphine 
synthesis 

from activated allene, 4,57 

oxidative coupling, 3,670 
Oxasecoalky lation 

chain extension 
via Grob fragmentation, 6, 1048 

1 -Oxa-2-silacyclohexa-3,5-diene, 2,2-dimethyl- 

Oxasilatane 

Oxaspiroc yclopentane 

Oxaspiro[2.0 .n] heptanes 

Oxaspiro[2.0.n]hexanes 

Oxaspirolactone 

Diels-Alder reaction, 5,587 

Peterson alkenation, 1,785 

use in synthesis, 5,919 

synthesis, 1, 712 

synthesis, 1, 712 

synthesis 
via cyclofunctionalization of hydroxyoctynoic 

acid, 4,394 
1 -Oxaspiro[2.6]nonane 

Oxaspiro[2.0.n]octanes 
synthesis, 1,712 

Oxaspiropentanes 
rearrangement 

synthesis 

1,3-0xathiane 
carbonyl group protection, 6,680 
metallated 

nucleophilic addition reactions 

solvolysis 
transannular hydride shifts, 3,735 

lithium perchlorate catalyzed, 3,761 

via diphenylcyclopropylsulfonium halides, 1,820 

alkylation, 3, 135 

stereoselectivity, 1,61 
1,3-0xathiane, 2-lithio- 

alkylation, 3, 137 
Oxathianes 

chiral 

reduction, 8,23 1 

synthesis 

Oxathiolanes 
reduction, 8,23 1 

nucleophilic addition reactions, 1, 63 

1,4-0xathiocine 

via ketocarbenoids and thiophenes, 4, 1063 

1,3-0xathiolanes 

Oxathiolanes, 4,4-dimethyl- 

alkylation, 3, 136 

carbonyl group protection, 6,680 

3,3-dioxide 

1,2,3,4-Oxatriazoles 
synthesis 
via acyl azides, 6,251 

7-0xatricyclo[4.2.0.0loctane 
synthesis 
via Patem-Buchi reaction, 5, 157 

Oxazaborolidine 

Oxazaborolidine, B-methylated 

1,3,5-Oxazaphospholes, 4,s-dihydro- 

1,3,2-0xazaphosphoMane 

Oxazepanedione 

Oxazepane-5,7-dione 

synthesis, 8, 171 

synthesis, 8, 171 

nitrile ylides from, 4, 1081 

Claisen rearrangement, 5,847 

Knoevenagel reaction, 2,357 

Knoevenagel reaction 
stereoselectivity, 2,351 

Oxazepines 
addition reaction 

Michael additions, 4,206 
reductive alkylation 

Birch reduction, 8,508 
1,2-0xazepines, dihydro- 

with organomagnesium compounds, 4,89 

synthesis 
via cyclization of p-allenic oximes, 4, 397 

1,2-Oxazine-3,6-dione, tetrahydro- 

1,2-Oxazines 
photochemical decarboxylation, 7,729 

chiral 

reduction, 8,652 

reduction, 8,653 
synthesis, 6,534 

reduction, 8,653 

alkylation, 3,53 

Wittig rearrangement, 3, 1005 

synthesis 

deprotonation, 2,486 

1,3-Oxazines 

1 ,4-Oxazines 

1,3-0xazines, 2-alkyldihydro- 

1,3-Oxazines, allyloxymethyl- 

Oxazines, dihydro- 

via cyclization of methylisourea, 4,388 
via Diels-Alder reaction, 5,418 
via iodocyclization of pentenol imidates, 4,408 

1,2-Oxazines, 3,6-dihydro- 
synthesis 
via Diels-Alder reactions, 5,417 

reaction with carbonyl compounds 

reduction 

synthesis 

1,3-0xazines, dihydro- 

two-carbon homologation, 2,493 

sodium borohydride, 8,275 

via carboxylic acids, 8,275 
via Ritter reaction, 6,273,295 

preparation, 2,493 
a,P-unsaturated 



1,3-Oxazines Cumulative Subject Index 686 

1,3-Oxazines, 5,6-dihydro- 

synthesis, 2, 1071 

via photocycloaddition, 5, 161 

bicyclic 

synthesis 

metallated 
1,3-0xazines, 2-methyldihydro- 

1,3-0xazines, 2-styryldihydro- 
addition reactions 

Oxazines, tetrahydro- 

reactions, 2,492 

with organolithium compounds, 4.76 

synthesis 
via cyclization of pentenol derivatives, 4,408 
via allylic systems, 6-endo cyclization, 4,386 
via iodocyclization of unsaturated amine oxides, 4, 

391 
1.4-Oxazines, tetrahydro- 

1,3-0xazines, 4,4,6-trimethyl-5,6-dihydro- 
reduction, 8,653 

methiodide salt 

1,3-Oxazin-2-one 
reactions with organometallic compounds, 1,366 

synthesis 
N-acyliminium ions, 2, 1054 

6H- 1,3-0xazin-6-one 
synthesis , 

via retro Diels-Alder reactions, 5,584 
Oxazin-2-one, 3-bromotetrahydro- 

synthesis, 1,376 
Oxazinone, tetrahydro- 

synthesis 
via bromocyclization of allylamine carbamates, 4, 

387 
Oxazinones 

Oxazirconac ycloheptenes 
synthesis, 2, 1071 

synthesis 

Oxaziridines 
reduction, 8,395 
spiroc y clic 

synthesis, 1,834 

via dienylzirconium reagents, 1, 162 

synthesis, 1,838 

via imines, 1,837 
via oxidation of imines, 7,750 

Oxaziridines, 2-aryl-3-sulfamyl- 

Oxaziridines, 2-arylsulfonyl-3-phenyl- 

Oxaziridines, camphorsulfonyl- 
a-hy drox ylation 

Oxaziridines, pentamethylene- 
reaction with alkenes, 7,470 

Oxaziridines, 2-sulfamyl- 
oxidation of sulfides 

synthesis of sulfoxides, 6,150 
Oxaziridines, 2-sulfonyl- 

a-hydroxylation 
amides, 7,183 
enones, 7,176 
esters, 7,181 
ketones, 7,162 

oxidation 
sulfides, 7,778 

ketones, 7, 162 
a-h y drox ylation 

ketones, 7, 162 

oxidation 
selenides, 7,772 

photochemistry, 5,160 

enolates 

Oxazole, 3-acetyl-2,3-dihydro-2,2-dimethyl- 

Oxazole, dihydro- 

diastereoselective alkylation, 3,40 

protected carhoxy groups, 6,675 

Oxazole, 4,5-diphenyl- 
synthesis 

metallation, 1,477 

coupling reactions, 3.5 11 

synthesis 

Oxazole, 5-methyl- 

Oxazole, 2-stannyl- 

with bromobenzenes, 3,514 
1,3-0xazole-2,4-diones 

via [2 + 2 + 21 cycloaddition, 5,1141 
Oxazoles 

Diels-Alder reactions, 5,382,491 
metallation 

reduction, 8,650 
synthesis 

addition reactions, 1,471 

from acyclic imidate salts, 2,488 
via Ritter-type reactions, 6,275 

Oxazolide, phosphorobis- 

Oxazolidine, 4,5-dialkyl- 
phosphorylating agent, 6,619 

synthesis 
via heterocyclization of acylaminomethyl ethers, 4, 

407 
Oxazolidine, a$-ethylenic 

conjugate additions 
organocopper compounds, 4,210 

1,2,4-triazole-catalyzed, 2,965 

1,3-0xazolidme, 3-methyl- 
Mannich reaction, 2,965 

Oxazolidine, 5-phenyl- 
synthesis, 7,492 

1,3-Oxazolidine-4-carboxylic acid 
methyl ester 

Oxazolidine-N-oxyl, 4,4-dmethyl 
nitroxide 

Oxazolidines 
enolates 

Mannich reaction, 2,965 
synthesis 

synthesis, 7,492 
Oxazolidinimides 

acylation, 2,846 
Oxazolidinium salts 

synthesis 

addition reactions with nitroalkenes, 4,109 

synthesis, 1,393 

diastereoselective alkylation, 3,40 

via cyclization of amidals, 4,408 

via bromocyclization of dialkylaminomethyl 
ethers, 4,407 

Oxazolidinone enolates, N-(a-bromoacety1)- 

Oxazolidinones 
Danens glycidic ester condensation, 2,437 

asymmetric hydroxylation, 7, 184 
enolates 

synthesis, 1,273 
a-hydroxylation, 7, 184 
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via bromocyclization of allylamine carbamates, 4, 

via bromocyclization of thiocarbamidate, 4,406 
via cyclization of allylamines, 4,389 
via Ritter reaction, 6,279 

387 

Oxazolidinones, N-acyl- 
chiral 

Diels-Alder reactions 

a$-unsaturated 

Diels-Alder reactions, 5,361 

intramolecular asymmetric, 5,543 

Diels-Alder reactions, 1,312 
Oxazolidinones, N-acryloyl- 

[2 + 21 cycloaddition reaction 

Diels-Alder reactions, 5,376 
Oxazolidinones, N-crotonoyl- 

Diels-Alder reactions, 5,376 
Oxazolidinones, 2,7,9-decatrienoyl- 

Diels-Alder reactions, 5,362 
Oxazolidinones, N-(a-haloacety1)- 

asymmetric 

preparation, 2,436 

reduction 

1,l-bis(methylthio)ethylene, 5 2 4  

Danens glycidic ester condensation, 2,436 

1,3-0xazolidin-2-ones, 4-isopropyl-3-phenacyl- 

sodium borohydride, 8,652 
Oxazolidinones, 2,8,1 O-undecatrienoyl- 

Diels-Alder reactions, 5,362 
2-Oxazolidones 

synthesis 
from organic isocyanates and terminal alkene 

epoxides, 3,765 
2-Oxazolidones, N-acyl- 

chiral 
conversion to boron enolate, 2,250 

2-Oxazolidones, 3-(2-bromopropionyl)- 
Reformatsky reaction 

stereoselectivity, 2,292 
Oxazolidones, N-(a$-unsaturated acyl)- 

conjugate additions 
Lewis acids, 4, 140 

2-Oxazolidones, 4-vinyl- 

Oxazolidylacetyl chloride, phenyl- 

via phenylglycine, 5,98 

hydrolysis, 6,88 

synthesis 

Oxazoline anions 
addition reactions 

alkenes, palladium(II) catalysis, 4, 572 

addition reactions with nitroalkenes, 4,109 

1,3-Oxazoline-4-carboxylic acid 
methyl ester 

Oxazolines 
acylation, 2,805 
alkenic 

arene substitution reactions, 4,425 
aromatic 

carboxy group protection 

Chiral 

dehydrogenation 

iodolactamization, 7,503 

nucleophilic addition reactions, 1,69 

organometallic transformation, 6,674 

conjugate additions, 4, 204-206 

use of benzeneseleninic anhydride, 7, 132 

enantioselective aldol reaction 

glycosides 

homochiral 

metallation, 3,261 

optically active 

reduction, 8,650 
ring opening, 7,487 
synthesis, 7,477,490,493 

tandem vicinal difunctionalization, 4,252 
a$-unsaturated 

gold catalysis, 2 ,3  17 

synthesis, 6,42 

boron azaenolates, 2,252 

addition reactions, 1,468 

N-allylketene N,O-acetal synthesis, 6,862 

via Ritter reaction, 4,293 

preparation, 2,491 
1,2-0xazolines 

synthesis 

1,3-0xazolines 
via cyclization of allylic amides, 4,386 

alkylation, 6,505 
synthesis, 6,534 
via iodocyclization of trichloroacetimidates, 4,407 

2-Oxazolines 
reaction with amines, 6,74 
synthesis 
via Ritter reaction, 6,295 

Oxazolines, 2-alkyl- 
alkylation, 3,53 
metallated achiral 

reactions with carbonyl compounds, 2,489 
Oxazolines, allyloxymethyl- 

Wittig rearrangement, 3, 1005 
Oxazolines, allyloxymethyl anions 

Wittig rearrangement 
lithium cation chelation, 3, 1006 

Oxazolines, aryl- 

Oxazolines, chiral 
vicinal dialkylations, 4,257 

nucleophilic addition reactions 
remote asymmetric induction, 1,60 

Oxazolines, 4,5-dialkyl- 
synthesis 
via stereoselective cyclization, 4, 386 

2-Oxazolines, 4,4-dimethyl- 
methiodide salt 

Oxazolines, 2-ethyl- 
reactions with organometallic compounds, 1,366 

metallated 
reactions, 2,490 

Oxazolines, 2-methyl- 

reactions, 2,489 
metallated 

1,2-0xazolines, 5-methylene- 
synthesis 
via cyclization of propargylamines amides, 4,387 

Oxazolines, 1 -naphthyl- 
vicinal dialkylations, 4, 257 

Oxazolines, a-(pheny1thio)vinyl- 
addition reactions 

Oxazolines, 3-pyridyl- 

Oxazolines, 4-pyridyl- 

with organolithium compounds, 4,76 

reaction with organometallic compounds, 4,427 

ortho-metallation, 4,428 



Oxazolines Cumulative Subject Index 688 

Oxazolines, 2,4,4-trialkyl- 
N-oxide 

reactions with Grignard reagents, 1,393 
Oxazolines, vinyl- 

addition reactions 
with organolithium compounds, 4,76 

electrochemical addition reactions, 4, 130 

reduction, 8,650 

cycloadditions, 4, 1163 

reduction 

Oxazolinium salts, N-methyl- 

Oxazolinones 

Oxazolin-4-ones 

2-Oxazolin-5-ones 

sodium borohydride, 8,651 
3-Oxazolin-2-ones 

reduction 
LAH, 8,652 

4-Oxazolin-2-ones 
photocycloaddition reaction, 5, 160 

Oxazolin-5-ones, 4-benzylidene-2-methyl- 
hydrolysis, 2,406 

Oxazolin-5-ones, 4-benzylidene-2-phenyl- 
hydrolysis, 2,406 

A*-Oxazolium 5-oxides 
azomethine ylides from, 4, 1097 

Oxazolium salts 
electroreduction 

reduction, 8,650 

cleavage 

acyl carbanion equivalents, 1,544 

2-Oxazolone, 3-ketopinyl- 

lower order cuprate, 1, 119 
Oxazol-5-one, 2-phenyl- 

Perkin reaction, 2,403 
Oxazolone, triphenyl- 

synthesis 

Oxazolones 
via Ritter-type reactions, 6,276 

Friedel-Crafts reaction, 2,744 
geometric isomers, 2,403 
Michael addition, 4, 12 
Perkin reaction, 2,405 
synthesis 

Erlenmeyer, 2, 396 
via Ritter-type reaction, 6,276 

Oxazol-2-ylacetic acid, 4-cyano-5-methyl- 
ethyl ester 

synthesis, 6,775 
Oxepane 

synthesis 
via photochemical reaction, 6,448 

Oxepine, dihydro- 
synthesis 

via Cope rearrangement, 4, 1049 
Oxepinobenzofuran 

synthesis 
ferricyanide oxidation, 3,666 

Oxepins 
Prins reaction, 2,564 
synthesis 

via oxirane rearrangement, 5,929 
via photocycloaddition, 5, 165 

3-Oxetanecarboxylic acid 
ester 

Wolff rearrangement, 3,902 

Oxetanes 
alkylation with 

alkyny lation 

arene alkylation by 

coupling reactions 

reaction with lithiodithiane, 1,569 
reaction with a-selenoalkyllithium, 3,91 
Ritter reaction, 6,276 
strained tricyclic 

synthesis 

sulfur- and selenium-stabilized carbanions, 3,86 

use of boron trifluoride, 1,343 

Friedel-Crafts reaction, 3,314 

with phenyllithium, 3,466 

decomposition, 5 ,  178 

via epoxides, 1,820 
via cyclofunctionalization of allylic alcohols, 4, 

via Patemo-Blichi reaction, 5,151 

stereoselective synthesis via photocycloaddition, 5, 

368 

unsaturated 

176 
Oxetanes, alkoxy- 

synthesis 
via photocycloaddition, 5,  161 

Oxetanes, 2-alkoxy- 
synthesis 

via thermal cycloaddition, 5,  151 
Oxetanes, 3-alkoxy- 

synthesis 
via Patemo-Biichi reaction, 5 ,  15 1, 159 

Oxetanes, 2-alkylidene- 
synthesis 

via photocycloaddition, 5,  167 
Oxetanes, rrans4-alkyl-3-methylthio- 

Oxetanes, alkynyl- 

Oxetanes, a-chloro 
synthesis, 7,725 

Oxetanes, 2-imino- 
synthesis 

synthesis 
via Patemo-Buchi reaction, 5 ,  160 

synthesis 
via photocycloaddition, 5,  176 

via ketenimines, 5 ,  114 
via lithium (N-pheny1)phenylethynmide 

cycloaddition, 5, 117 
via photocycloaddition, 5, 167 

Oxetanes, 3-methoxy- 
synthesis, 1,670 

Oxetanes, 2-methyl- 
benzene alkylation by 

Oxetanes, 2-methylene- 
Friedelzrafts reaction, 3, 314 

synthesis 
via rem Diels-Alder reactions, 5,577 

Oxetanes, 3-methylene- 

Oxetanes, 3-siloxy- 

Oxetanes, 2-thioxo- 
synthesis 

Oxetanocin 

synthesis 
via retro Diels-Alder reactions, 5,577 

synthesis 
via PatemWBiichi reaction, 5,158 

via lithium thioalkynolate cycloaddition, 5, 117 



689 Cumulative Subject Index Oxidoreductases 

synthesis 

2-Oxetanones 
synthesis 

via Patemc+Biichi reaction, 5, 151 

via ketenes and carbonyls, 5,86-89 
via lithium phenylethynolate cycloaddition, 5, 116 

via photocycloaddition, 5, 162 
via ynamines and carbonyls, 5, 1 16 

Oxetenes 
synthesis 

Oxetin 
synthesis 
via PatemWBiichi reaction, 5, 15 1 

Oxidation 
activated C-H bonds, 7,83-113 

dehydrogenation, 7,119-146 
ethers, 7,235-248 
hydroxylation, 7, 151-187 
quinone synthesis, 7,345-356 
sulfur compounds, 7, 193-2 14 
vinylic, 7, 329-344 

allylic stannanes, 7,616 
p-allylpalladium complexes, 7,629 
arenes 

azo compounds 

biomimetic, 7,40 
by pyridinium salts 

carbon-boron bonds, 7 , 5 9 3 4 8  
carbon-carbon bonds 

microbial, 7,66 
carbon-halogen bonds, 7,653-669 
carbon-hydrogen bonds 

carbon-mercury bonds, 7,631 
carbon-metal bonds, 7,613-638 
carbon-palladium bonds, 7,629 
carbon-silicon bonds, 7, 641-650 
carbon-tin bonds, 7,614 

unactivated, 7,614 
definition, 7,39 

electrochemical, 7,707,789-81 1 
alkenes, 7,98 

enzymatic, 7,99 
hydroalumination adducts, 8,753 
nitrogen compounds, 7,735-753 
nitroso compounds, 7,751 
oximes, 7,751 
phosphorus compounds, 7,735-753 
primary alcohols, 7, 305 
primary amines, 7,736 
secondary amines, 7,745 
selenides 

to selenones, 7,773 
to selenoxides, 7,770 

alcohols, 7,251-286,291-302,305-325 

nucleophilic displacement of hydrogen by, 4,423 

synthesis of azoxy compounds, 7,750 

of primary and secondary alcohols, 8,96 

remote functionalization, 7,39-5 1 

selenium compounds, 7,757-779 
selenols, 7,769 
solid-supported reagents, 7,839-847 

alumina, 7,841 
clay, 7,845 
silica, 7, 842 

spores, 7,80 
sulfoxides 

to sulfones, 7,766 
sulfur compounds, 7,757-779 
tellurium compounds, 7,757-779 
tertiary nitrogen compounds, 7,748 

trigonal nitrogen compounds, 7,749 
unactivated C-H bonds, 7, 1-17 

microbial methods, 7,53-80 
vinylstannanes, 7,620 
zirconium compounds 

to alcohols, 8, 69 1 

7-trialkylstannyl alcohols, 7, 621 

Oxidation potentials 
definition 

electrosynthesis, 8, 129 
electron donors, 7, 853 
electron-transfer oxidation 

driving force, 7, 852 
organic compounds, 7,852 

Oxidative cleavage 
alkenes, 7,541 

nitrogen and sulfur functionalization, 7,588 
phase transfer catalysis, 7,559 

Oxidative coupling 
copper-polymer complex catalysts, 3,559 
organometallic acetylides, 3,554 
phenols, 3, 659-700 
terminal alkynes, 3,552 

dienyliron complexes 

Oxidative decarboxylation 

Oxidative cyclization 

stereocontrol, 4,686 

aliphatic carboxylic acids, 7, 722 
1,4-dihydrobenzoic acids, 8,500 

Oxidative demercuration 
alkoxymercuration, 7,631 

Oxidative demethylation 
methoxyarenes, 7,346 

Oxidative desilylation 
C E i  to C-0 ,8 ,788  

Oxidative halogenation 
halometallic reagents, 7, 527 

Oxidative homocoupling reactions 
terminal alkynes, 3, 552 

Oxidative phosphorylation, 6,614 
Oxidative rearrangements, 7 ,8  15-836 

Oxides 
skeletal, 7,827 

oxidation 
thiols, 7,761 

N-Oxides 
oxidation with, 7,661 
reactions with arynes, 4,508 
synthesis 
via oxidation of tertiary amines, 7,748 

2-Oxidoallyl, 1 -hydroxy- 
[4 + 31 cycloaddition reactions, 5,597 

Oxidobenzopyrylium ylides 
cycloadditions, 4, 1163 

1 -0xido-2-pyridylmethyl group 
phosphoric acid protecting group, 6,624 

Oxidopyrylium ylides 
cycloadditions, 4, 1163 

Oxidoreductases 
dehydrogenation 

sources, 8, 184 
carbonyl compounds, 7,145 
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2.3-Oxidosqualene 
synthesis, 3,99 

Oxime acetates 
a-hydroxylation, 7, 186 
photoisomerization, 5,202 

Oxime esters 
reduction 

hydrides, 8,60 
to amines, 8.64 
to hydroxylamine esters, 8,60 

Oxime ether anions 
structure, 6,727 

Oxime ethers 
asymmetric reduction 

0-benzyl 
Lewis acid coordination, 1,317 

reactions with silyl ketene acetals, 2,940 
boron trifluoride activated 

reactions with organometallic compounds, 1,385 
nucleophilic radical addition 

tin pinacolate, 4,765 
reactions with allyl organometallic compounds, 2,994 
reactions with enolates, 2,939 
reactions with organometallic compounds, 1,385 
reduction 

hydrides, 8,60 
to amines, 8,64 
to hydroxylamine ethers, 8,60 

Oximes 
addition reactions 

alkenic mesylates 

anions 

carbon-centred radicals, 4,765 

intramolecular cyclization, 6,77 1 

acyclic, 2,386 
cyclic, 2,386 
stabilized, 2,486 

oxidation, 7,276 
aromatic 

aziridine synthesis, 1,835 
Beckmann rearrangement, 6,404,763 
carbamates 

carbonyl group derivatization, 6,726 
carbonyl group protection, 6,682 
cleavage 

cyclic 

cyclization, 4, 1120 
deoxygenation 

dianions 

Diels-Alder reactions, 5,412 
electroreduction, 8, 135, 137 
hydrogenation 

Neber reaction, 6,787 

trimethylsilyl chlorochromate, 7,285 

stereoselective reduction, 8,64 

titanium(III) chloride, 8,371 

structure, 6,727 

asymmetric, 8,145 
catalytic, 8,143 
homogeneous, 8,155 

infrared spectra, 6,727 
isomerization 

metallated 
Beckmann rearrangement, 7,691 

addition reactions, 2,486 
metal enolate equivalents, 3.30 

methanesulfonates 

N-nitrosation 

NMR 

Beckmann rearrangement, 7,693 

synthesis of N-nitrimines, 7,75 1 

carbon 6,13,727 
proton, 6,727 

oxidation, 7,75 1 
pinacol coupling reactions 

with ketones, 3,596 
properties 

chemical, 6,727 
radical additions 

alkoxy radicals, 4,815 
reactions, 6,727 
reactions with allyl organometallic compounds, 2,994 

diastereoselective, 2.32 
reactions with crotyl boronates 

syn-unti selectivity, 2,997 
reactions with organometallic compounds, 1,385 
reduction, 8,176 

dissolving metals, 8, 124 
hydrides, 8,60 
stereoselectivity, 8,64 
synthesis of imines, 8,392 
to amines, 8,64 
to hydroxylamines, 8.60 

spectra, 6,727 
stereochemistry, 6,728 
structure, 6,727 
synthesis, 6,726 

tosylates 

ultraviolet spectra, 6,727 
Vilsmeier-Haack reaction, 2,792 

Oximes, O-acyl- 
carboxyl radicals from, 7,719 

Oximes, azido 
synthesis, 6,252 

Oximes, a-hydroxyamino 
synthesis, 6, 114 

Oximes, O-methyl- 
reduction, 8, 176 

Oximes, p-stannyl 
oxidation, 7,628 

Oximes, 2-sulfato- 
synthesis, 7,493 

Oxime sulfonates 
rearrangement, 6,542 

Oxindole, 3-alkylidene- 
synthesis 

via trimethylsilylamines, 7,737 

Beckmann rearrangement, 1,387 

via S R N ~  reaction, 4,477 
Oxindoles 

synthesis 
via S R N ~  reaction, 4,477 
Sommelet-Hauser rearrangement, 3,969 

via asymmetric epoxidation, 7,398 
via 4-nitrobenzoate derivative, 7,398 

Oxiranemethanol, 2-methyl- 
synthesis 

Oxiranes (see also Epoxides) 
alk@C 

isomerization, 5,929 

use of boron trifluoride, 1,343 
alkynylation 
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dienyl 
isomerization, 5,929 

in alkene oxidation 
hydrogen peroxide, 7,446 

neighboring group 
epoxide opening, 3,735 

oxidative cleavage, 7,709 
ring opening 

carbon nucleophiles, 6,4 
carbonyl ylide generation, 4, 1089 
Lewis acids, 1, 345 

Oxiranes, 2-acyl- 
preparation, 2,423 

Oxiranes, 1,2-diaryl- 
photofragmentation 

Oxiranes, 1 ,Zdi-n-propyl- 

Oxiranes, divinyl- 

carbonyl ylide generation, 4, 1090 

reactions with boryl compounds, 1,497 

flash vacuum pyrolysis 

synthesis 
product control, 5,930 

via [2 + 31 annulation, 5,930 
Oxiranes, trans-divinyl- 

rearrangement, 5,929 
Oxiranes, 2-imidoyl- 

preparation, 2,423 
Oxiranes, 1 -methyl-Zpentyl- 

reaction with boryl compounds, 1,496 
Oxiranes, phenyl- 

cleavage 
pyridinium chlorochromate, 7,267 

Oxiranes, @-tolylsulfinyl)- 
synthesis 

via chloromethyl p-tolyl sulfoxide, 1,524 
Oxiranes, vinyl- 

cyclic 

nucleophilic opening, 5,931 
optically pure 

racemization, 5,929 
radical addition reactions 

alkenes, 5 9 3  1 
radical polymerization, 5,931 
reaction with aryl Grignard reagents, 3,265 
reaction with organocopper reagents, 6,848 
reaction with sodium phenoxide 

ring opening reaction, 5,936 
rearrangements, 5,909,928 
synthesis, 1, 510,712 

from allylic ethers, 2, 70 
via photoisomerization, 5,200 

thermal isomerization, 5,929 

rearrangement 

nucleophilic opening, 5,93 1 

Oxiranes, vinylalkynyl- 

to vinylcyclopropyl aldehydes, 5,931 
Oxocane 

2,8-disubstituted 

Oxocarbenium ions 
synthesis, 7,679 

cyclization, 6,750 
heterocyclic synthesis, 6, 749 
synthesis, 6, 749 

synthesis 
A4-Oxocene, 2,8-disubstituted 

via cyclization of oxonium ions, 1,591 

Oxocenes 
synthesis, 6,752 

type III ene reaction, 2,555 
via cyclization of acetals, 1,589 

Oxocenone 
synthesis 

Oxocineole 
via activated alkynes, 4,53 

enzymic reduction 
diastereotopic face distinction, 8, 192 

W-Oxocins, 3,6,7,8-tetrahydro- 
synthesis 

Oxocrinine 

Oxone - see Potassium hydrogen persulfate 
Oxonium hexachloroantimonate, O-acetyldiethyl- 

Oxonium ions 

via cyclization of acetals, 1, 589 

synthesis, 3,683 

Friedel-Crafts reaction, 2,737 

chiral 

initiators 
reaction with enol silanes, 2,650 

polyene cyclization, 3,343,354 

rearrangements, 3,942; 6,874, 881 
Wittig rearrangement, 3, 1008 

hydroformylation of alkenes, 4,914 

alkenes, 4,335,337 

addition reactions, 4, 115 

[4 + 31 cycloaddition with 3-methylfuran, 5, 

Oxonium ylides 

Oxo process 

Oxosulfenylation 

Oxosulfonium ylides 

2-Oxyallyl, l-phenyl- 

60 1 
Oxyallyl cations 

[4 + 31 cycloaddition reactions, 5,594 
polyene cyclization, 3,354 

[3 + 21 cycloaddition reactions, 5,282-287 
[4 + 31 cycloaddition reactions, 5,603 

alkenes, 7,488 

small rings, 5,1000-1004 

palladium(I1) catalysis, 4,563-565 

allylic systems, 6,834,863 
anionic, 5,785-822 
following Wittig rearrangement, 3,994 
3-hydroxy-l,5-hexadienes, 5, loo0 
irreversibility, 5,795 
oxyanion-accelerated, 5, lo00 
product aromatization, 5,791 
trienes, 5,889 

epoxidations using, 7,384 
molecular 

2-oxy allyl synthons 

Oxyamidation 

Oxyanion-accelerated rearrangements 

Oxy-Cope reactions 

Oxy-Cope rearrangements, 1,880; 5,785-822 

Oxygen 

amide a-hydroxylation, 7, 183 
enone a-hydroxylation, 7, 175 
ester a-hydroxylation, 7, 180 
ketone a-hydroxylation, 7, 156, 159 

ethers, 7,247 
oxidation 

singlet 
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allylic oxidation, 7,%, 110 
ester a-hydroxylation, 7, 182 
ketone a-hydroxylation, 7, 165, 169 
oxidative rearrangements, 7,816 
reaction with bis-silyl ketene acetals, 7, 185 
reaction with silyl dienol ethers, 7, 177 

radical reactions, 4,720 
triplet 

Oxygenase 
aromatic hydroxylation 

catalyst, 7,80 
Oxygen-centered radicals 

cyclizations, 4,811-814 
Oxygen heterocycles 

ring opening, 8,957 
Oxygen nucleophiles 

addition reactions 

aromatic nucleophilic substitution, 4,4374 
nucleophilic addition to 9-allylpalladium complexes, 

alkenes, 4,552-559 

4,596-598 
regioselectivity, 4,637 
stereochemistry, 4,621 

Oxy mercuration 
alkenes, 4,741 

synthesis of ketones, 7,451 
humulene, 3,400 
oxidative demercuration, 7,632 

13-Oxyprostanoids 
synthesis 

via conjugate addition of aryl cyanohydrin, 
1,552 

Oxy radicals 

a-Oxy radicals 
cyclizations, 4,8 1 1 

addition reactions 
tin hydride catalysis, 4,739 

Ox ytelluration 
alkenes, 4,343 
terminal alkenes 

enol ether preparation, 2,598 
Ox ythallation 

alkenes 
synthesis of ketones, 7,45 1 

alkane oxidation, 7.14 
silica support, 7,842 

oxidation 
ethers, 7,247 
primary amines, 7,737 
selenides, 7,771 

oxidative cleavage of alkenes 
catalysts, 7,542 
synthesis of alcohols, 7,543 
synthesis of carbonyl compounds, 7,544 
synthesis of carboxylic acids, 7,574 

13-dipolar cycloadditions, 4, 1098 

Ozone 

reactions with alkenes 

Ozonization 
ethers, 7,247 
methylene groups 

solid support, 7,842 

cyclic alkenes 
in ammonia, 7,507 

hydrazones 
regeneration of carbonyl groups, 2,524 

silyl enol ethers, 7, 166 
vinyl silane 

generation of a-hydroxy ketones, 7, 172 

Ozonolysis 



P 
Paliclavine 

synthesis 

Palladation 
via nitrile oxide cyclization, 4, 113 1 

alkenes, 7,490 
vinyl substitutions, 4,835 

allylic oxidation, 7,94 

barium sulfate 

carbon 

catalyst 

Palladium 

catalyst, 7, 107 

epoxide hydrogenolysis, 8,882 

catalyst, alkyl halide hydrogenolysis, 8,794 

acyl chloride reduction, 8,286 
carbanion alkylations, 3,227 
Cope rearrangement, 5,799 
cross-coupling reactions, 3,523 
cycloaddition reactions, methy lenecyclopropanes, 

synthesis of enynes, 3,217 
charcoal 

epoxide hydrogenation, 8,882 
dehydrogenation, 7,139 

mechanism, 7,141 
hydrogenation catalyst 

pyridines, 8,597 
hydrogenoly sis 

allyl halides, 8,956 
oxidative rearrangment, 7,828 
pol ymer-bound 

catalyst, hydrogenation, 8,418 
reduction 

transfer hydrogenation, 8,366 

5,1188 

Palladium, q3-allyl- 

Palladium, a-allyl- 

Palladium, allylchloro- 

Palladium, q3-allylcyclopentadienyl- 
[3 + 21 cycloaddition reactions 

methylenecyclopropane, 5,289 

acylation, 1,440 

vinyl iodide reaction with organotin compounds, 3, 

[3 + 21 cycloaddition reactions, 5,300 

reactions with nucleophiles, 6,20 

catalyst 
TASF reaction with organic halides, 3,233 

Palladium, benzyl(chloro)bis(triphenylphosphine)- 
catalyst 

catalyst 

232 

catalyst 
vinyl substitutions, 4,835 

[3 + 21 cycloaddition reactions 
methylenecyclopropane, 5,289 

Palladium, bis(pheny1phosphine)pentakis- 

Palladium, dichlorobis(tripheny1phospine)- 

Palladium, bis(acetonitri1e)dichloro- 

Palladium, bis(dibenzy1ideneacetone)- 

hydrogenation 
alkenes, 8,447 

catalysis 
halide carbonylation, 3, 1021 

vinyl iodide reaction with organotin compounds, 3, 
232 

Palladium, dichloro(DPPP)- 
desulfurizations 

allyl sulfones, 8,840 
Palladium, phenylbis(tripheny1phosphine)- 

catalysis 
arylmagnesium halide reaction with alkyl halides, 

3,244 
Palladium, tetrakis( tripheny1phosphine)- 

catalyst 
acyl halide reduction, 8,265 
aryl halide reaction with organotin compounds, 3, 

coupling reactions between organolithium and 

[3 + 21 cycloaddition reactions, 5,299 
halide carbonylation, 3, 1021 
vinylic Grignard coupling, 3,485 
vinyl substitutions, 4,835 

desulfurizations 
allyl sulfones, 8,840 

nitrile synthesis, 6,232 
Palladium, q3-trimethylenemethane-, 5,244 

[3 + 21 cycloaddition reactions, 5, 300 
Palladium acetate 

allylic oxidation, 7,94 
catalyst 

diazo compound decomposition catalyst, 4,1033 
oxidation 

232 

vinyl halides, 3,485 

[3 + 21 cycloaddition reactions, 5,299 

diols, 7, 314 
Palladium bis(trifluoroacetate) 

Palladium chloride 
allylic oxidation, 7,94 

allylic oxidation, 7,95 
catalysts 

alkene dimerization, 3,482 
alkenyl halide dimerization, 3,484 
alkyne trimerization, 5, 1147 

carbonyl compounds, 8,315 
Palladium chloride, bis(benzonitri1e)- 

Palladium complexes 

catalysis, 1,436 

hydrosilylation, 8,764 

catalyst, Grignard reagent alkylation, 3,244 

functional group effects, 4,629 
ligand effects, 4,631 
regioselectivity, 4,627632 
stereochemistry, 4,615-621 
substituent effects, 4,627-629 

addition of enolates 
regioselectivity, 4,632 

chemoselectivity, 4,587414 
diastereoselectivity, 4,614-627 

metal hydride reduction 

diazo compound decomposition catalyst, 4,1033 

acylation 

catalysts 

ferrocene 

Palladium complexes, a-allyl- 
addition of carbon nucleophiles 

693 



Palladium complexes 

mechanism, 4,614 
in synthesis, 4,585-654 
nucleophilic addition reactions, 4,610 

chirality transfer, 4,64945 1 
enantioselectivity, 4,649-654 
regioselectivity, 4,627-649 

oxidation, 4,603; 7,629 
regioselectivity, 4,645 
stereochemistry, 4,625 

photochemistry, 4,610 

reactions, 3,423; 4,600414 

reduction, 4,604-606 

precur~or~, 4,587-590 

regioselectivity, 4,643-649 

regioselectivity, 4,646 
stereochemistry, 4,626 

transformation to dienes, 4,608-610 
umpolung, 4,606608 

regioselectivity, 4,647-649 
stereochemistry, 4,626 

Cumulative Subject Index 694 

Palladium complexes, montmorillonitesilyl- 
reduction 

nitroaromatics, 8,372 
Palladium complexes, nitro- 

alkene oxidation, 7,452 
Palladium complexes, oxa-n-allyl- 

reactions, 4,611-614 
Palladium-ene reactions, 5,35-37 

intramolecular, 5 ,4646  
stereoselectivity, 5,60 

Palladium enolates 
allylation, 4,592 

Palladium homoenolates 
p-elimination 

substitution reactions, 2,450 
Palladium salts 

catalysts 

oxidative addition to allyl acetate, 4,614 
Ritter reaction, 6,284 

photochemical ring opening, 5,712 

solid support 

a$-unsaturated carbonyl compounds, 2,443 

alkene addition reactions, 4,551 

Palustric ester 

Palygorskite 

oxidants, 7,845 
Palytoxin 

synthesis 
use of protecting groups, 6,632 
via alkenylchromium reagents, 1, 197 

P-Panasinsene 
synthesis 

Paniculide A 
synthesis 

via Johnson methylenation, 1,739 
via ketone methylenation, optical resolution, 1,533 

via Diels-Alder reaction of alkynic ketone, 1,406 
via retro Diels-Alder reactions, 5,579 

P-Panisene 
synthesis 

Pantolactone 

Pantolactone, keto- 

Pantoyllactone 

via copper-catalyzed photocycloaddition, 5, 147 

Diels-Alder reactions, 5,365 

asymmetric hydrogenation, 8,152 

synthesis 

Parabanic acid 
OB-acetals 

aminals 

via enzymic reduction, 8, 190 

synthesis, 6,576 

synthesis, 6,581 
Paraconic ester 

synthesis 
via oxidation of lactol, 6,357 
via Stobbe reaction, 6,356 

[8lParacyclophane, 4-carboxy- 

[ 3.3lParacyclophanediene 

Parac y clophanes 

synthesis, 3,905 

synthesis, 3,877 

hydrogenation, 8,437 
synthesis 
via intramolecular acyloin coupling reaction, 3,628 

via ene reaction with methyl propiolate, 5,8 

nitrile oxides from, 4,1078 

[ 10lParacyclophanes 

Paraffhs 

synthesis 

dehydrogenation 

Paraldol 
synthesis, 2, 138 

Parham cyclization 
bromoaromatic carboxylic acids, 1,412 

Parham-type cyclization 
benzocyclobutanes, 3,25 1 

Parinaric acid 
synthesis, 3, 116 

(*)-Parthenin 
synthesis, 2, 161 

Passerini reaction, 2, 1083-1 106 
amide synthesis, 6,405 
isocyanides, 6,295 
mechanism, 2,1085 

microbial hydroxylation, 7,64 

dienyl systems, 5, 165-168 
excited-state asymmetric synthesis, 5, 183 
heterocyclic synthesis, 6,759 
intramolecular, 5,178-183 

imides with alkenes, 5,181 
mechanism, 5,152-157 
spectroscopy, 5,153 
transannular, 5,179 

alkene regioselectivity 
electronic effects, 5, 1042 

bicyclization-carbonylation of enynes, 5, 1 165 
intermolecular, 5, 1043-1053 
intramolecular, 5,1053-1062 
mechanism, 5,1039-1043 
scope, 5,1038 

Payne rearrangement 
epoxides 

epoxy alcohols, 7,402 
2,3-epoxy alcohols, 6,89 

synthesis 

Patchoulol 

Patem+Biichi photocycloaddition reaction, 5, 15 1-188 

Pauson-Khand reaction, 5,1037-1062 

hydroxy neighboring group, 3,735 

PDE-I 

via Eschenmoser coupling reaction, 2, 885 
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PDE-II 
synthesis 

via Eschenmoser coupling reaction, 2,885 
Pederine 

asymmetric synthesis, 2,846 
synthesis 

via [4 + 31 cycloaddition, 5,612 
via reduction of imidates, 2,1050 

(-)-Peduncularine 
synthesis 

Pelargonic acid 

Pelletierine 

via (S)-malic acid, 2, 1065 

acid chloride synthesis, 6,303 

synthesis, 1,393; 8,273 
via Schopf reaction, 2,943 

Penam, 6-bromo- 
enolates 

aldol reaction, 2,212 
Penams 

synthesis 
via Ugi reaction, 2, 1102 

Penems 
synthesis, 6,899 

via cycloaddition with CSI, 5, 105 
Penicillanic acid, 6-acylaminothio- 

Penicillin, 6-aminomethyl- 
thiol ester synthesis, 6,438 

synthesis 
via enolate-oxime ether condensation, 2,939 

Penicillin acylase 
phenylacetyl group removal, 6,643 

Penicillinate, diazo- 
decomposition 

rhodium(II) catalyzed, 4, 1053 
Penicillin G 

Curtius reaction, 6,812 
synthesis 

via Ugi reaction, 2, 1103 
Penicillins 

reaction with dichlorine monooxide, 7,537 
synthesis 

92 
via cycloadditions of acid chlorides and imines, 5,  

via Dieckmann reaction, 2,824 
via oxazolones, 2,396 

Penicillins, diazo- 
rearrangement, 3,934 

Penicillins, semisynthetic 
synthesis 

via 2-arylglycines, 3,303 
Penicillin sulfoxide 

methyl ester 

hydrocarbon hydroxylation, 7,59 

reduction 

Pummerer rearrangement, 7,205 
Penicillium concavo-rugulosum 

Penicillium decumbens 

unsaturated carbonyl compounds, 8,558 
Penicillium spinulosum 

epoxidation, 7,429 
2,4,6,8,10,12,14-Pentadecaneheptaone 

aldol cyclization, 2, 171 
Pentadienal, 2-methyl-5-phenyl- 

biochemical reduction, 8,560 
1.3-Pentadiene 

di-n-methane rearrangement, 5, 195 
1 ,Chydrogenation 

homogeneous catalysis, 8,451 
phenylation, 4,472 
photoaddition reactions 

selective reduction, 8,568 
zirconocene complex 

with acetaldehyde, 5, 165 

reactions with carbonyl compounds, 1,163 
1 ,CPentadiene 

hydroboration, 8,707 
hydrocarboxylation, 4,941 

Diels-Alder reactions 

1,3-Pentadiene, 5-amino- 

2Q-Pentadiene 

Lewis acid promoted, 5,339 

synthesis 
via palladium catalysis, 4, 598 

1,3-Pentadiene, 2,4-dimethyl- 
photocycloaddition reactions 

benzene, 5,636 
1 ,CPentadiene, 2,4-dimethyl- 

hydroboration, 8,707 
1,4-Pentadiene, 3,3-dimethyl- 

photoisomerization, 5, 195 
1,3-Pentadiene, 1-ethoxy-4-methyl- 

Diels-Alder reactions, 5,329 
1 ,ZPentadiene, 3-ethyl- 

hydrogenation 
homogeneous catalysis, 8,450 

1,3-Pentadiene, 2-methyl- 
hydrobromination, 4,283 

1,3-Pentadiene, 3-methyl- 
zirconocene complex 

1,3-Pentadiene, 4-methyl- 
reactions with carbonyl compounds, 1, 163 

cycloaddition reactions, 5,71 
selective reduction, 8,568 

lactones 

methyl ester 

2P-Pentadienoic acid 

synthesis via [2 + 2 + 21 cycloaddition, 5, 1138 

[3 + 21 cycloaddition reactions, 5,297 
Diels-Alder reactions with imines, 5,409 

. 

2,CPentadienoic acid, trichloro- 
esters 

reduction, 8,267 
1 ,4-Pentadien-3-01 

1 ,4-Pentadien3-01,1,1,3,5,5-pentaphenyl- 
asymmetric epoxidation, 7,416 

pheny ldimethy lsilyl ethers 

photoisomerization, 5, 195 

synthesis 

photoisomerization, 5, 195 

2,4-Pentadieno-4-lactone 

via carbonylation of alkynes, 3, 1032 
Pentadien ylation 

carbonyl compounds 
regioselective reaction, 2,59 

Pentaene 
synthesis 

Pentalenane 

Pentalene 

via Homer reaction, 1,779 

synthesis, 3,389 

Pauson-Khand reaction, 5,1047 
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synthesis 
via conjugate addition, 4,226 
via pinacol rearrangement, 3,726 
via vinylcyclopropane thermolysis, 4, 1048 

Pentalene, hexahydro- 
synthesis 

Pentalenene 
via palladium-ene reaction, 5,50 

synthesis, 3,20,384,400 
via ene reaction, 2,546 
via Pauson-Khand reaction, 5,1061,1062 
via stereoselective cuprate reaction, 1, 133 
via Wacker oxidation, 7,455 

Pentalenene, hydroxy- 
synthesis, 3,400 

Pentalenic acid 
synthesis, 3,400,7, 109 

Pentalenolactone E 
synthesis, 3,400 
via C-H insertion reactions, 3, 1059, 1060 

Pentalenolactone E methyl ester 
synthesis 
via Pauson-Khand reaction, 5, 1061 

Pentalenolactone F 
synthesis, 3,400 

Pentalenolactone G 
synthesis, 3,766 
via photoisomerization, 5,234 

Pentalenolactones 
synthesis, 3, 400 

1 -Pentalol, 4-phenyl- 
via Prins reaction, 2,553 

synthesis 
via Friedel-Crafts reaction, 3, 315 

2,2,5,7,8-Pentamethylchroman-6-sulfonyl group 

Pentanal, 3,4-dimethyl- 
amine protection, 6,644 

synthesis 
via hydroformylation, 4, 919 

Pentanal, 4-methyl- 
photocycloaddition reactions 

with furan, 5,169 
Pentanal, 3-phenyl-4-0~0- 

synthesis 
via Claisen rearrangement, oxidation, 7,456 

Pentanals, 4-OXO- 
synthesis 
via Claisen rearrangement, oxidation, 7,456 

Pentane, 1 -bromo- 
reaction with 2-methyl-2-propylpentanoate, 6,2 

Pentane, 3-chloro-2,2-dimethoxy-3-methyl- 
iterative rearrangements, 5, 891 

Pentane, 2,3-epoxy- 
resolution, 7,429 

Pentane, 3-hydroxy-2,2-dimethoxy-3-methyl- 
iterative rearrangements, 5, 891 

Pentane, l-iodo- 
reaction with 2-methyl-2-propylpentanoate 

effect of counterion on rate, 6 ,2  
Pentane, 2-methyl- 

hydroxylation, 7, 12 
Pentane, 2,2,4-trimethyl- 

benzene alkylation with 
Friedel-Crafts reaction, 3,322 

1,5-Pentanedioic acid 
dimethyl ester 

acyloin coupling reaction, 3,615 
2,4-Pentanediol 

chiral acetals 
reduction, 8,222 

2,4-Pentanediol, 2,4-dimethyl- 
chromium trioxide complex 

alcohol oxidation, 7,278 
2,4-Pentanedione, 3,3-dimethyl- 

titanium tetrachloride complex 
crystal structure, 1,303 

2,4-Pentanedione, 1 -phenyl- 
dianion 

Pentanenitrile 

Pentanoic acid, 3-diazo-2,4dioxo- 

aldol reaction, 2, 190 

hydrogenation, 8,252 

methyl ester 
Wolff rearrangement, 3,897 

Pentanoic acid, 2-methyl-2-propyl- 

Pentanoic acid, 5-oxo- 
alkylation, 6,2 

synthesis 
via oxidative cleavage of cyclopentene, 7,558 

2-Pentanol, 3-bromo- 

3-Pentanol, 2-bromo- 

3-Pentanol, 2,4-dimethyl- 

reaction with magnesium halides, 3,755 

reaction with magnesium halides, 3,755 

tartrate 
reaction with allenylboronic acid, 2,96 

1 -Pentanol, 3,4-epoxy- 
ring opening 

stereospecificity, 3,751 
Pentanol, l-phenyl- 

borane modifier 
asymmetric reduction, 8, 170 

2-Pentanone 
aldol reaction 

reduction, 8,924 

aldol reaction, 2, 144 
benzylamine imine 

enolate 

lithium enolates 

aliphatic aldehydes, 2, 144 

3-Pentanone 

deprotonation, 6,722 

preparation, 2,263 

aldol reaction, facial selectivity, 2,221 
3-Pentanone, 2-benzyloxy- 

reaction with trichloromethyltitanium 

tin(Iv) chloride complexes 
NMR, 1,295 

crystal structure, 1,306 
2-Pentanone, 5-bromo-3,3-dimethyl- 

terminal lithium enolates 
cycloalkylation, 3, 18 

3-Pentanone, dibenzylidene- 
thermal cyclization, 5,754 

3-Pentanone, 2,4-dibromo- 
[3 + 21 cycloaddition reactions 

with styrene, 5,283 
[4 + 31 cycloaddition reactions, 5,603 
oxyallyl cation generation 

[4 + 31 cycloaddition reactions, 5,603 
3-Pentanone, 2,2-dimethyl- 

bromozinc enolates 
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spectra, 2,280 
ethylzinc enolates 

spectra, 2,280 
2-Pentanone, 3-methyl- 

lithium enolate 
aldol reaction, 2,223 

Pentaprismane 
synthesis 

Pentatetraene 
synthesis 

Pentazocine 

4-Pentenal, 2,2-dimethyl- 

catalytic, 8, 140 
4-Pentenal, 3-phenyl- 

via Baeyer-Villiger reaction, 7,683 

via retro Diels-Alder reaction, 5,589 

synthesis, 8,314 

hydrogenation 

synthesis 
via Claisen rearrangement, oxidation, 7,456 

4-Pentenal, 2-p-tolyl-2-methyl- 
synthesis 

via Wacker oxidation, 7,455 
3-Pentene, l-bromo- 

synthesis 
via vinylcyclopropane, 5,903 

1 -Pentene, 3,3,4,4,5,5,5-heptafluoro- 

1-Pentene, 2-methyl- 

1-Pentene, 3-methyl- 

1 -Pentene, 4-methyl- 

hydrobromination, 4,280 

hydroformylation, 4,922 

hydroformylation, 4,922 

oxidation 
Wacker process, 7,45 1 

2-Pentene, 3-methyl- 
hydroesterification, 4,936 

1 -Pentene, 1,1,5-trichloro- 
hydrogenation, 8,898 

1-Pentene, 3,4,4-trimethyl- 
reaction with p-nitrobenzonitrile oxide, 5,262 

4-Pentene- 1 $diol 
synthesis 

1033 
3-Pentenoic acid 

hydrobromination, 4,282 
4-Pentenoic acid 

hydrobromination, 4,282 
Pentenoic acid, 2-alkyl-3-methyl- 

iodolactonization, 4,380 
2-Pentenoic acid, 5-amino- 

synthesis 

via formation of lactones on oxycarbonylation, 3, 

via Mannich reaction, 2,930 
4-Pentenoic acid, 2-amino- 

iodolactonization 
stereoselectivity, 4, 382 

4-Pentenoic acid, 2,4-dimethyl-3-hydroxy- 
cyclofunctionalization 

stereoselectivity, 4,379 
4-Pentenoic acid, 3-hydroxy- 

palladium-catalyzed carbonylation 
formation of dilactones, 3, 1032 

3-Pentenoic acid, 4-methyl- 
hydrobromination, 4,282 

4-Penten-2-01,2,3-dimethyl- 

synthesis 
via trihaptotitanium compound, 1, 159 

4-Penten-2-01,2-methyl- 
dicarboxylation, 4,948 

4-Penten-2-01,4-phenyl- 
hydrogenation 

homogeneous catalysis, 8,447 
Pentenomycin 

synthesis 

2-Pentenone 
via retro Diels-Alder reactions, 5, 561 

Lewis acid complexes 
NMR, 1,294 

addition reaction 

Lewis acid complexes 

3-Pentenone 

with organomagnesium compounds, 4,89 

NMR, 1,294 
3-Penten-2-one 

conjugate addition reactions, 4, 169 
ene reactions 

Lewis acid catalysis, 5 ,6  
Robinson annulation, 4, 18 

[3 + 23 cycloaddition reactions, 5,278 

addition reactions 

3-Penten-2-one, 3-methyl- 

3-Penten-2-one, 4-methyl- 

with organomanganese compounds, 4,98 
5,5-Pentenones 

fused 
synthesis, 1,585 

3-Pentenonitrile, 4-methyl- 
Ritter reaction, 6,279 

Pentenyl radicals 
cyclizations, 4, 785 

Pentyl nitrate 
nitration with, 6, 105 

Pentyl nitrite 
diazotization, 7,740 
nitration with, 6, 106 

hydrogenation to 1 -pentene 

hydrosilylation, 8,77 1 
reaction with borane, 1,489 

hydrogenation to cis-2-pentene 
homogeneous catalysis, 8,457 

reaction with carbene complexes 
regiochemistry, 5, 1093 

1 -Pentyne 

homogeneous catalysis, 8,457 

2-Pentyne 

4-Pentynoic acid 
hydroiodination, 4,289 

3-Pentyn-2-one 
photolysis 

with tetramethylethylene, 5, 164 
Peptides 

asymmetric synthesis 
Ugi reaction, 2, 1098 

carboxylic acids 
Lossen reaction, 6,822 

conformationally constrained mimics 
synthesis via Claisen rearrangement, 5, 832 

coupling 
Ugi reaction, 2, 1094 

sterically hindered 
synthesis, 6,276 
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synthesis 

benzyloxycarbonyl protecting group, 6,632 
enzymatic, 6,395 
Friedel-Crafts benzylation, 3,302 
racemization, 2,403 
solid phase, 6,382 

dithiocarboxylates, 6,423 
thioac y lation 

Peptides, dehydro- 
asymmetric hydrogenation 

synthesis of dipeptides and oligopeptides, 8,460 
Peptidoglycan 

Peracetic acid 
synthesis, 6,52 

anti hydroxylation 
alkenes, 7,446 

Baeyer-Villiger reaction, 7,674 
chromium oxide cooxidant 

alcohol oxidation, 7,279 
epoxidizing agent, 7,372 
oxidation 

selenides, 7,771 
sulfoxides, 7,766 

Peracetic acid, trifluoro- 
anti hydroxylation 

alkenes, 7,446 
Baeyer-Villiger reaction, 7,674 
boron trifluoride mixture 

epoxidizing agent, 7,373 
oxidation 

organoboranes, 7,599 
sulfoxides, 7,766 

oxidant, 3,753 

Perbenzoic acid 
oxidation 

organoboranes, 7,599 
sulfoxides, 7,766 

Perbenzoic acid, m-chloro- 
Baeyer-Villiger reaction, 7,674 
epoxidations, 7,359 
oxidation 

allylstannanes, 7,616 
primary amines, 7,737 
selenides, 7,771 
sulfides to sulfoxides, 7, 194 

oxidative halogenation 
alkenes, 7,535 

Perbenzoic acid, 3,5-dinitro- 
epoxidizing agent, 7,373 

Perbenzoic acid, +nitro- 
epoxidizing agent, 7,373 
oxidation 

ethers, 7,247 
Perbenzoic acid, 2-sulfo- 

anti hydroxylation 
alkenes, 7,446 

Perchlorates, 1,2-nitro- 
synthesis 

Perchloric acid 
via electrophilic nitration, 4, 356 

catalyst 
Friedel-Crafts reaction, 2,736 

Perchlorocarbonyl compounds 
radical cyclizations, 4,802 

Perepoxide 
alkene oxygenation, 7,96 

Perezone, 6,15-hydroxy- 

Performic acid 
synthesis, 8,537 

anti hydroxylation 
alkenes, 7,446 

epoxidizing agent, 7,372 
Perhalo-substituted radicals 

radical cyclizations, 4, 802 
Pericyclic reactions 
[4 + 41 and [6 + 41 cycloadditions, 5,617 
Claisen rearrangement, 5,856 

Perillaketone 
synthesis 

via photocycloaddition, 5, 168 
Perillene 

synthesis 
via tandem Claisen-Cope rearrangement, 5,879 

Perinaphthenones 
synthesis 

via Friedel-Crafts cycloalkylation, 3,325 
1,3-Perinaphthindanedione 

Knoevenagel reaction, 2,358 
Periodates 

glycol cleavage, 7,708 
oxidants 

silica support, 7,843 
oxidative cleavage of alkenes 

with permanganate, 7,586 
Periodic acid 

glycol cleavage, 7,708 
mechanism, 7,709 

oxidant 
solid-supported, 7,841 

Periodinane 
oxidation 

primary alcohols, 7,3 11 
secondary alcohols, 7,324 

Periplanone B 
synthesis, 1,553; 7,619 

via Cope rearrangement, 5,809 
Periselectivity 

cycloaddition reactions 
control, 5,617 
tropones, 5,620 

cy clopentadiene 
reaction with fulvenes, 5,626 

[4]Peristylane 
synthesis 

Perkin reaction, 2,395407 
Fittig extension, 2,401 
mechanism, 2,396 
scope, 2,399 

Perlolidine 
synthesis 

Permutit Q 
catalyst 

Friedel-Crafts reaction, 3,297 

reaction with methyl propionate 

via Diels-Alder reactions, 5,324 

via arynes, 4,505 

Peroxide, allyl t-butyl 

radical addition, 4,753 

alkoxy radicals from, 4,812 
allylic oxidation, 7,95 
catalysts 

Peroxides 
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hydrosilylation, 8,764 

reduction, 8, 396 
disubstituted 

hydroalumination adducts, 8,753 
oxidation 

selenides, 7,771 
sulfides, 7,762 
sulfoxides, 7, 766 

photolysis, 3,642 
radical initiators, 4, 725 
reactions with alkenes, 4,305-307 
reductive cleavage, 8, 396 

reaction with enol esters, 7, 169 

hydroxylation 

oxidation 

reaction with lithium phenolate, 7,334 

synthesis, 8, 855 

reaction with enol acetates, 7, 169 

alkane oxidation, 7, 13 
allylic oxidation, 7,96 
anti hydroxylation 

alkenes, 7,446 
decomposition 

alcohols, 7,727 
epoxidations, 7,358 

intramolecular, 7,375 
a-hydroxylation 

esters, 7, 182 
ketones, 7, 158 
silyl ketene acetals, 7, 185 

ethers, 7, 247 
organoboranes, 7,599 
selenides, 7,771 
sulfides, 7,762 
sulfoxides, 7,766 
thiols, 7, 760 

Peroxides, arylsulfonyl 

Peroxides, bis(trimethylsily1) 

aryllithium, 7,330 

allylic alcohols, 7, 308 

Peroxides, t-butyl exo-2-norbomyl 

Peroxides, hexamethyldisilyl 

Peroxy acids 

oxidation 

reaction with enol acetate, 7, 167 
reaction with silyl dienol ethers, 7, 177 
reaction with silyl enol ethers 

ketone a-hydroxylation, 7, 163 
Peroxyarsenic acid 

polymer bound 
oxidation, 7,674 

Peroxycamphonc acid 
asymmetric epoxidation, 7, 390 

Peroxycarbonic acid, o-trichloroethyl- 
cyclobutanones 

chemoselective epoxidation, 7, 385 
Peroxycarboxirnidic acids 

epoxidizing agents, 7, 373 
Peroxycarboxylic acids 
anti hydroxylation 

alkenes, 7,438 
Peroxydodecanoic acid 

sulfoxides, 7,766 

allylic oxidation, 7,95 

oxidation 

Peroxy esters 

t-butyl 
pyrolysis, 7, 720 

ketones, 7, 158 
a-hydroxylation 

reductive decarboxylation, 7,720 
silyl-protected 

epoxidations utilizing, 7, 38 1 
Perox ymercura tion 

demercuration 
alkenes, 4,306 

Peroxymercury compounds 
demercuration, 8, 854 

Peroxyphosphates 
allylic oxidation, 7,96 

Peroxyphosphonates 
allylic oxidation, 7,96 

Peroxyphosphoric acid 
oxidation 

aryl ketones, 7,674 
ethers, 7,247 

Peroxyphthalic acid, monomagnesium salt 
oxidation 

sulfides to sulfoxides, 7, 194 

Baeyer-Villiger reaction, 7,674 
silylated 

Peroxysulfuric acid 

oxidation, 7,674 
Perrhenyl chloride 

Persulfate 
reaction with alkenes, 7,530 

decarboxylation 
chloroform solvent, 7,720 

Perylene 
hydrogenation 

homogeneous catalysis, 8,455 
Peshaw arine 

Pestalotin 
synthesis, 1, 564 

synthesis, 3, 278 
chelation control, 2,641 
via Diels-Alder reaction, 2,699 

Petasalbine 
synthesis 

via retro Diels-Alder reactions, 5,579 
Peterson alkenation, 1,731,786 

carbonyl compounds 

catalysis 
enol ether preparation, 2,597 

cerium, 1,734 
titanium, 1,734 

chemoselectivity, 1,734 
definition, 1,785 
elimination conditions, 1, 732 
heterosubstituted alkene synthesis, 1, 786 
Hudrlik version, 3,224 
Lewis acid catalysis, 1, 792 
mechanism, 1,620,785 
phosphorus substituted alkenes, 1,788 
reactivity of metal anions, 1,732 
silicon-stabilized imine anions, 2,482 
silicon substitution, 1, 737 
a-silyl organometallic compounds, 1,620 
stereochemistry, 1,621 
sulfur substituted alkene synthesis, 1, 786 
terminal dienes 

stereocontrolled synthesis, 2,58 



Peterson reagent Cumulative Subject Index 700 

Peterson reagent 
addition to aldehydes and ketones, 1,238 
aromatic nucleophilic substitution, 4,429 

Pethidine 
synthesis, 3,845 

[2.2lPhanes 
synthesis, 3,414 

Phase transfer catalysis 
alkene oxidation 

diyne synthesis, 3,559 
nitrile synthesis, 6,233 
nucleophilic substitution, 4,426 
oxidative cleavage of alkenes, 7,542 

palladium(II) catalysis, 4,553 

synthesis of carbonyl compounds, 7,559 
synthesis of carboxylic acids, 7,578 

sulfur ylide reactions, 1,821 
a-Phellandrene 

photochemical isomerization, 5,738 
Phellandric acid 

synthesis 

Phenacyl azide 

Phenacy 1 bromide 

via Birch reduction, 8,500 

synthesis, 7,506 

oxidation 

Phenacyl esters 

Phenacyl sulfides 

NA-dialkylhydroxy amines, 7,663 

carboxy-protecting groups, 6,666 

photolysis 
thioaldehyde generation, 5,436 

Phenanthraquinone 
photolysis 

synthesis 
with benzophenone, 5,156 

via acyloin coupling reaction, 3,619 
Phenanthrene, 9-acetoxy- 

Phenanthrene, 4,5-bis(dimethylamino)- 
hydrolysis, 8,911 

synthesis 

Phenanthrene, 9-bromo- 
Swl reaction, 4,461 

Phenanthrene, 9-diazo- 10-oxo- 
Wolff rearrangement, 3,903 

Phenanthrene, 9,lO-dihydro- 
Birch reduction 

dissolving metals, 8,497 
Phenanthrene, 9-ethoxy- 

hydrogenolysis, 8,911 
Phenanthrene, hydro- 

synthesis 

via Ramberg-Bi4cklund rearrangement, 3,876 

via epoxide ring opening, 3,753 
Phenanthrene, 9-methoxy- 

hydrogenolysis, 8,911 
Phenanthrene, octahydro- 

synthesis 

Phenanthrene, perhydro- 
synthesis, 3,578,640 

Phenanthrene, 4-styryl- 
photochemical irradiation, 5,729 

Phenanthrene, 4-vinyl- 
photochemistry, 5,726 

Phenanthrene amide, trimethoxy- 

via Friedel-Crafts cycloalkylation, 3,325 

metallation, 1,466 

Schmidt reaction, 6,819 

automerization 

Birch reduction 

carbolithiation, 4,871 
epoxidation, 7,374 
hydrogenation, 8,438 

oxidative rearrangement, 7,833 
synthesis, 3,507 

Phenanthrene-4,5-dicarbxylic acid 

Phenanthrenes 

Friedel-Crafts reaction, 3,331 

dissolving metals, 8,497 

heterogeneous catalysis, 8,439 

via benzyne Diels-Alder reactions, 5,381 
via electrocyclization, 5,720 
via Ramberg-Bkklund rearrangement, 3,876 
via regiospecific alkylation, 3, 11 

thermal osmylation, 7,863 

synthesis 
Phenanthrenes, dihydro- 

via electrocyclization, 5,718 
via retro Diels-Alder reaction, 5,572 

Phenanthrenes, 9,lO-dihydro- 
synthesis 

via photolysis, 5,723 
1 (2H)-Phenanthrenone, 3,4-dihydro- 

4( 1H)-Phenanthrenone, dihydro- 
rearrangement, 2,766 

Birch reduction 
dissolving metals, 8 ,5  1 1 

2( 3H)-Phenanthrenone, 4a-methyl-4,4a,9,lO-tetrahydro- 

Phenanthrenones, hydro- 
photolysis, 8,563 

Birch reduction 
dissolving metals, 8,510 

3(2H)-Phenanthrenones, 1,9,10, loa-tetrahydro- 
electroreduction 

pinacolization, 8, 135 
Phenanthride 

synthesis 
via directed metallation, 1,463 

Phenanthridines 
hydrogenation 

homogeneous catalysis, 8,456 
reduction 

dihydropyridine, 8,589 
Reissert compounds, 8,295 
synthesis 

via arynes, 4,505 
via organopalladium catalysts, 3,231 

5-Phenanthroic acid, 4-formyl- 
lactol 

Phenanthrol 
synthesis 

Schmidt reaction, 6,819 

via ketocarbenoids, 4, 1056 
1,lO-Phenanthroline 

reduction 

Phenanthrols 
synthesis 

metal hydrides, 8,580 

via organopalladium catalysts, 3,23 1 
Phenanthroquinones 

benzilic acid rearrangement, 3,828 
synthesis, 3,828 



70 1 Cumulative Subject Index Phenols 

9,lO-Phenanthryne 
relative reactivity 

towards nucleophiles, 4,491 
Phenazine- 1 -carboxylic acids 

Phenazine- 1,6-dicarboxylic acid 

Phenc y clone 

synthesis, 4,435 

synthesis, 3,699 

cycloaddition reactions 

Phenethylamine, N-acetyl- 
cycloheptatriene, 5,632 

aldol reaction 

Phenethy lamines 
a-substituted 

(-)-Phenmenthol 

diastereofacial preference, 2,23 1 

synthesis, 1,369 

Diels-Alder reaction 
diastereoselectivity, 2,688 

Phenol, 2-alkyl- 
oxidative rearrangement, 7,835 

Phenol, 2-allyl- 
cyclization 

synthesis 
palladium(II) catalysis, 4, 557 

via Claisen rearrangement, 5,834 
Phenol, 2-amino- 

Phenol, 4-amino- 
o-diazo oxides from, 3,904 

catalyst 
Knoevenagel reaction, 2,343 

Phenol, 3-bromo-2-chloro- 
hydrogenolysis, 8, 902 
reduction, 8, 908 

Mannich reaction 
Phenol, 2-t-butyl- 

with preformed iminium salts, 2,960 
Phenol, 4-chloro- 

Phenol, 2,ddi-t-butyl- 

Phenol, 2,6-di-t-butyl-4-alkyl- 

Phenol, 2,6-di-t-butyl-4-methyl- 

decomposition, 2, 196 

hydrogenolysis, 8,912 

aromatic nucleophilic substitution, 4,429 

reaction with trimethylaluminum, 1,78 

enolates 

reaction with diisobutylaluminum hydride, 8, 100 
Phenol, 2,4-dichloro- 

Mannich reaction 

Phenol, 2,4-dimethoxy- 
arylation, 4,470 

Phenol, 2,5-dimethyl- 
Mannich reaction 

with methylamine and formaldehyde, 2,969 

nonprotic solvent, 2,959 
with formaldehyde, 2,957 
with preformed iminium salts, 2,960 

Phenol, 3,5-dimethyl- 
lithium aluminum hydride modifier, 8, 166 

Phenol, 4-flUOrO- 
metallation, 7,333 

Phenol, 3-methoxy- 
benzoylation 

Phenol, 4-methoxy- 
arylation, 4,470 

Friedelxrafts reaction, 2,735 

Phenol, 4-nitro- 
esters 

amidation, 6,394 
hydrogenolysis, 8,912 
reaction with formaldehyde 

Mannich reaction, 2,956 
Phenol, 4-t-octyl- 

synthesis 
via Friedelxrafts reaction, 3,307 

Phenol, 3-pentadecyl- 
reaction with formaldehyde 

Mannich reaction, 2,956 
Phenol, pentafluoro- 

esters 
amidation, 6,394 

Phenol, phenyl- 
biphenyls from 

hydrogenation, 8,912 
Phenol, 2,4,6-tribromo- 

reduction, 8,908 
Phenolates 

reaction with a-allylpalladium complexes 
stereochemistry, 4,622 

Phenolates, cyano- 

Phenol ethers 
irradiation, 8,300 

oxidative coupling, 3,659-700 
biaryls, 3,668 
mechanism, 3,660 

trimerization, 3,669 
Phenolphthalein 

formy lation 
Reimer-Tiemann reaction, 2,770 

Phenols 
alkylation 

o-alkylation, 4,430 
o-alkylation by 1-hexene 

Friedel-Crafts reaction, 3,306 
alkylation with isobutene 

Friedel-Crafts reaction, 3,306 
aminoalkylation 

Mannich reaction, 2,956 
binding to titanium(1V) compounds 

asymmetric epoxidation, 7,409 
Birch reduction 

dissolving metals, 8,497 
cycloalky lation 

Friedelxrafts reaction, 3,304 
deoxygenation 

Birch reduction, 8,514 
electrochemical reduction, 4,439 
hydrogenation 

homogeneous catalysis, 8,454 
hydrogenolysis, 8,910 
Mannich reaction 

branched alkenes, 3,304 

with preformed iminium salts, 2,960 
with primary amines, 2,968 

reduction of Mannich bases, 2,953 
o-methy lation 

nitration, 6, 110, 11 1 
oxidative coupling, 3,659-700 

electron transfer, 3,661 
mechanism, 3,660 
radical substitution, 3,661 

phenol coupling, 3,663 



Phenol triflate Cumulative Subject Index 702 

postoxidative coupling, 3,662 
reaction with formaldehyde 

Mannich reaction, 2,956 
reduction 

dissolving metals, 8,493 
Reimer-Tiemann reaction 

normal, 2,769 
synthesis, 7, 131,800 

via Diels-Alder reactions, 5,329 
via nitroarenes, 4,438 
via radical cyclizations, 4, 807 

anhydrides, thioketenes, thioesters and 
dithioesters, 6,449 

thioacyl halides, 6,448 

thioac y lation 

Vilsmeier-Haack reaction, 2,790 

reduction by hydride transfer 
Phenol triflate 

selectivity, 8,84 
Phenothiazine, N-acyl- 

aldol reactions 
stereoselectivity, 2,211 

Phenothiazines 
lithiation 

reduction, 8,659 

Pummerer rearrangement, 7,202 

reduction, 8,653 

methylaluminum complex 

Phenoxide, bis(2,4,6-tri-t-butyl- 
methylaluminum complex 

addition reactions, 1,469 

Phenothiazine sulfoxide 

Phenoxazines 

Phenoxide, bis(2,6-di-t-butyl-4-methyl- 

reactions of organolithium compounds, 1,333 

reactions of organolithium compounds, 1,333 
Phenoxides 

arylation, 4,495 
reactions with arynes, 4,492 

Phenoxythiocarbonyl compounds 
deoxygenation, 8,819 

Phenylacetyl group 
removal 

Phenylalanine 
asymmetric synthesis, 8, 146 
deamination 

ethyl ester 

synthesis, 8, 149 

peptides, 6,643 

stereochemistry, 6 ,3  

deamination-substitution, 6,4 

via Mannich reaction, 2,916 
via reductive amination, 8, 144 

L-Phen ylalanine 

a-Phenylaldimine 
enantioselective aldol cyclizations, 2, 167 

reaction with allyl organometallic compounds 
Cram selectivity, 2,984 

2-Phenylcarbonitrile, 2'-azido- 
l,?l-dipolar cycloaddition, 4, 1101 

Phenyl chloroformate 
nitrile synthesis, 6,234 

Phenyl dichlorophosphate 
activator 

adducts 
DMSO oxidation of alcohols, 7,299 

dimethylformamide, 6,490 
S-Pheny ldithiocarbony 1 compounds 

2-Phenylethoxycarbonyl group 
deoxygenation, 8,820 

protecting group 
hydrogenolysis, 6,638 

alkane chlorination, 7,16 

[3 + 21 cycloaddition reactions 
palladium-catalyzed, 5,281 

Phenyliodonium chloride 

Phenyl isocyanate 

(-)-Phenylmenthyl esters, a-bromo-N-Boc-glycine 

3-Phenylpropionyl group 
reactions with Gngnard reagents, 1,376 

removal 
chymotrypsin, 6,643 

Phenyl radicals 
addition reactions 

tin hydride catalysis, 4,739 
Phenylseleno etherification 

lactones, 5,833 
a-Phenylsulfonyl esters 

intramolecular 

enolates 
reaction with allylic acetate, 3,56 

Phenylsulfonyl groups 
radical addition reactions 

alkenes, 4,771 
Phenylthioalkylation 

silyl enol ethers, 3, 25 
Pheny lthiomethy lstanny lations 

silyl enol ethers, 3,26 
P-Phenylthio radicals 

radical cyclization, 4,825 
Phenyl thiovinyl compounds 

desulfurization, 8,840 
Pheromones 

synthesis, 3,643,644 
carbonyl protection, 6,677 
via alkene metathesis, 5,  11 17 
via ene reaction, 5 , 8  
via photocycloaddition, 5,  165 

Phillips Triolefin Process 

Phorocantholide 
alkene metathesis, 5, 11 17 

synthesis, 7,627 
via Cope rearrangement, 5,  808 

Phorone 
acetone self-condensation, 2, 141 

Phosgene 
activator 

adducts 

chloromethyleniminium salt preparation, 2,779 
imidoyl halide synthesis, 6,523 
reaction with amides, 6,495 

Phosgene iminium salts 
amide halide synthesis, 6,498 

Phosinimides 
synthesis 

Phosphaakenes 
synthesis 

DMSO oxidation of alcohols, 7,299 

amides, 6,491 

via reaction of phosphines with azides, 7,752 

via retro Diels-Alder reactions, 5,577 
Phosphacumulene ylides 



703 Cumulative Subject Index Phosphines 

reactions with acidic compounds, 6, 192, 193 

amide adducts 
Phosphanamide, triphenyl- 

in carbon tetrachloride, 6,489 
Phosphanions 

arylation, 4,473 
Phosphate extension 

3,4-epoxy alcohol synthesis, 6,26 
Phosphates, bromo- 

phosphorylation, 6,601 
Phosphates, chloro- 

phosphorylation, 6,601 
Phosphates, cyclic 

alkene protection, 6,687 
Phosphates, 0,O-diethyl 

reduction 
catalytic hydrogenation, 8, 817 

Phosphates, halo- 
phosphorylation, 6,601 

Phosphates, a-keto- 
synthesis, 7, 155 

Phosphazines 
diazo-coupling reactions, 3,893 

Phosphimides 
oxidation 

Phosphinates 

Phosphine, o-anisylcyclohexylmethyl- 

ozone, 7,752 

0-glycosylation, 6,51 

asymmetric hydrogenation 

Phosphine, p-anisyldiphenyl- 

via Swl reaction, 4,473 

alkenes, 8,460 

synthesis 

Phosphine, bis(NJV-dimethyl-3-aminopropy1)phenyl- 

Phosphine, dichlorophenyl- 
Eschenmoser coupling reaction, 2,870 

adducts 
dimethylformamide, 6,490 

acid chloride synthesis, 6,304 

enantioselective aldol reaction 

Phosphine, diphenyl-p-styryl- 

Phosphine, ferrocenyl- 

catalysis, 2, 317 
Phosphine, isopropenyl- 

synthesis 
via retro Diels-Alder reactions, 5,560 

Phosphine, phenyl- 
reduction 

ultrasonics, 8,859 
Phosphine, prop-1 -enyl- 

synthesis 
via retro Diels-Alder reactions, 5,560 

Phosphine, trialkyl- 

Phosphine, triaryl- 
reaction with alkynes, 4,51 

synthesis 

vinyl substitutions 

Phosphine, triphenyl- 

via Swl reaction, 4,473 

palladium complexes, 4,841 

Beckmann rearrangement reagent, 7,692 
catalyst 

acid chloride synthesis, 6,302,303 
deoxygenation 

epoxides, 8,885 

hy drogenol y sis 

imidoyl halide synthesis, 6,524 
Mitsunobu reaction 

palladium complexes 

reactions with dienyliron complexes, 4,672 
synthesis 

transition metals, 8, 859 

ester synthesis, 6,333 

vinyl substitution reactions, 4,835 

via S w l  reaction, 4,473 
Phosphine, tri-o-tolyl- 

palladium complexes 
vinyl substitution reactions, 4, 835 

Phosphine dichloride, triphenyl- 

Phosphine dihalide, triphenyl- 

Phosphine hydriodide, triphenyl- 

reaction with lithium carboxylates, 1,424 

amide adducts, 6,489 

deoxygenation 
epoxides, 8, 886 

Phosphine oxide, alkyl- 
alkylation, 3,201 

Phosphine oxide, a-diazo- 
Wolff rearrangement, 3,909 

Phosphine oxide, ethyl[(menthoxycarbonyl)- 
methyllphenyl- 
deprotonation 

alkylation, decarboxylation, 3,201 
Phosphine oxide, tri-n-butyl- 

catalyst 
Pauson-Khand reaction, 5, 1048 

Phosphine oxides 
C-P bond cleavage, 8,864 
Homer reaction, 1,773 
perfluorinated 

hydrolysis, 8,864 
ylide synthesis, 6, 173 

synthesis, 8, 860 

reduction, 8, 12 

n-allylpalladium complexes, 4,588 
amination 

Phosphine oxides, alkyldiphenyl- 

Phosphine oxides, p-keto 

Phosphines 

reaction with 0-diphenylphosphinyl- 
hydroxylamine, 7,752 

dehalogenation 

halogenation, 7,752 
a-lithiated tertiary 

oxidation 

reactions with wallylpalladium complexes 

reactions with arynes, 4,508 
reduction 

nitro compounds, 8,366 
tertiary 

alkylidenephosphorane synthesis, 6,17 1 

a-halocarbonyl compounds, 8,990 

phosphonium ylide synthesis, 6, 172 

phosphine oxides, 7,752 

enantioselectivity, 4,65 1-654 

Phosphines, alkylbis(phenylthi0)- 

Phosphines, p-(dimethy1amino)alkyl- 
synthesis, 7,727 

nickel compounds 

Phosphines, ferrocenyl- 
Grignard reagent catalysts, 3,228 



Phosphines Cumulative Subject Index 704 
chiral catalysts 

nickel compounds 
asymmetric hydrogenation of alkenes, 8,459 

Grignard reagent catalysts, 3,228 

amides, 6,489 

Phosphines, tris(dialky1amino) 
adducts 

Phosphines, vinyl- 
synthesis 

via retro Diels-Alder reactions, 5,560 
Phosphine selenides 

synthesis 
via oxidation of phosphines, 7,752 

Phosphine sulfides 
synthesis 

via oxidation of phosphines, 7,752 
Phosphinic anhydride, diphenyl- 

synthesis 
via oxidation with perbenzoic acid, 7,753 

Phosphinimides 
synthesis 

via phosphines and azides, 8,385 

mixed anhydride with carboxylic acids 
Phosphinite, chlorodiphenyl- 

acylation, 1,424 
Phosphinodithioic acid 

thiolysis, 6,432 
Phosphinothioic amide, phenyl- 

reductive elimination, 1,742 
Phosphinothricin 

synthesis 
via intramolecular ester enolate addition reactions, 

4,111 
Phosphite diiodide 

iodination 
alkyl alcohols, 6,213 

Phosphites 
oxidation 

reactions with .rr-allylpalladium complexes, 4,599 

reaction with acyl halides, 8,278 

diethyl ester 

synthesis of phosphates, 7,753 

Phosphites, trialkyl 

Phosphites, trimethylsilyl- 

reaction with aldehydes, 3, 199 
Phosphites, triphenyl 

ozonide 

reaction with dienyliron complexes, 4,673 

co-catalyst 

oxidative rearrangements, 7, 819 

Phosphites, tris(o-phenylphenyl) 

alkyne co-dimerization, 5,296 
Phosphodiesterases 

analogs 
synthesis, 2,885 

Phosphole, 1 -phenyl-3 ,4-dimethy l- 
thermolysis, 8,865 

P h o s p h o 1 en 
reaction with aroyl chloride, 8,290 

Phospholiposterol 
synthesis, 6,620 

Phosphonate carbanions 
a-heterosubstituted 

acyl anion equivalents, 1,562 
Phosphonates 

0-glycosylation, 6,51 

Homer-Wadsworth-Emmons reaction, 1,761 
Knoevenagel reaction, 2,363 
synthesis, 2, 103 
a, p-unsaturated 

addition reaction with enolates, 4, 102 
Phosphonates, a-acetoxy allyl 

Phosphonates, acylamino- 

Phosphonates, acylimino- 

Phosphonates, alkoxycarbonyl- 

transposition reactions, 6,845 

synthesis, 1,373 

reactions with organometallic compounds, 1,373 

anion 
Knoevenagel reaction, 2,363 

Phosphonates, alkylbis(phenylthi0)- 
synthesis, 7,727 

Phosphonates, allenic 
reaction with allylic alcohols, 6,856 

Phosphonates, cyano- 
anion 

Knoevenagel reaction, 2,363 
Phosphonates, diazomethyl- 

Homer-Wittig reaction, 2,597 
Phosphonates, a ,a-difluoroalkyl 

alkylation, 3,202 
Phosphonates, a-fluoro 

alkylation, 3,202 
Phosphonates, p-keto- 

3-lithiated 

synthesis 

synthesis, 2, 103 
Phosphonates, phenylselenomethyl 

metallation, 1,641 
Phosphonates, a-silyl- 

addition reactions 

reaction with electrophiles, 2,442 

via propargylic alcohols, 6,845 

carbonyl compounds, 1,622 
Phosphonates, (trimethylsily1)alkyl 

lithio anion 
Peterson alkenation, 1,788 

Phosphonates, vinyl- 
dialkyl esters 

Michael addition, 4, 15 
Phosphonic acid 

hydrogenation 

tandem vicinal difunctionalization, 4,252 

nitriles, 8,298 
Phosphonic acid, bis(dimethy1amido)- 

allyl ester 
deprotonation, 3, 199 

Phosphonic acid, ethoxymethyl(2-trimethylsily1)- 
diethyl ester 

alkylation, 3, 199 
Phosphonic acid, 2-methyl-1-vinyl- 

microbial epoxidation, 7,429 
Phosphonic acid, P-nitrophenylmethyl- 

P - C  bond cleavage, 8,865 
Phosphonic acids 

synthesis 
via phosphines, 7,753 

Phosphonic diamides, N,”,iV’-tetramethyl- 
ortho metallation, 1,464 

2-Phosphonioethyl carbonate 
alcohol protection 

cleavage, 6,659 



705 Cumulative Subject Index Phosphoramide 

Phosphonium 1 ,Zbisylides 

via alkynes, 6, 172 
Phosphonium 1,3-bisylides 

synthesis, 6, 181 

synthesis 

boron-bridged 

Phosphonium bromide, vinyltriphenyl- 
Diels-Alder reactions, 5,328 
Michael addition, 4, 18 
phosphonium ylide synthesis, 6, 176 

phosphonium ylide synthesis, 6, 175 

reduction 

Phosphonium fluorides 

Phosphonium hy driodide 

indoles, 8,624 
Phosphonium iodide, methyltriphenoxy- 

deoxygenation 

amino)- 

epoxides, 8, 886 
Phosphonium perchlorate, chlorotris(dimethy1- 

acid anhydride synthesis, 6,311 

reaction with vinyl cyanide, 7, 172 

base hydrolysis, 8,863 
phosphonium ylide synthesis, 6, 173 

reduction 

Phosphonium permanganate, triphenylmethyl- 

Phosphonium salts 

electrochemistry, 6, 176 

lithium aluminum hydride, 8,860 
Phosphonium salts, alkoxy- 

N-alkylation 
phthalimides, 6,80 

alkylation by, 6,20 
amine alkylation, 6,74 

Phosphonium salts, alkylthio- 
N-alkylation 

phthalimides, 6,81 
Phosphonium salts, allylic 

bond cleavage, 8,863 
Phosphonium salts, 1,3-butadienyl- 

phosphonium ylide synthesis, 6, 176 
Phosphonium salts, 1,3,5-butatrienyl- 

phosphonium ylide synthesis, 6, 176 
Phosphonium salts, cycloalkyltriphenyl- 

alkylation, 6, 184 
Phosphonium salts, cyclopropyl- 

cycloaddition reactions, 5,268 
phosphonium ylide synthesis, 6, 176 

Phosphonium salts, cyclopropyltriphenyl- 
phosphonium ylide synthesis, 6, 176 

Phosphonium salts, phenylselenomethyl 
metallation, 1,641 

Phosphonium salts, tetraalkyl- 
phosphonium ylide synthesis, 6,  173 

Phosphonium salts, ureidomethyl- 
hydrolysis, 8,862 

Phosphonium salts, vinyl- 
Diels-Alder reactions, 5,328 
hydrolysis, 8, 862, 863 
Michael addition, 4, 18 
phosphonium ylide synthesis, 6,  173 
tandem vicinal difunctionalization, 4,252 

phosphonium ylide synthesis, 6, 176 

formation, 6, 172 

Phosphonium salts, vinyltriphenyl- 

Phosphonium semi-ylides 

Phosphonium tetrafluoroborate, ethoxycarbonyl- 
cyclopropyl- 
cycloaddition reactions, 5,268 

addition reactions, 4, 115 
alkene synthesis, 1,755 
conversions, 6, 177 
cyclopropanation, 4,987 
ester substituted 

synthesis, 6, 186 
four membered 

synthesis, 6, 194 
synthesis, 6, 171-198 
tandem vicinal difunctionalization, 4,259 

Phosphonium ylides, acyl- 
synthesis, 6, 185 

Phosphonium ylides, (alky1thio)thiocarbonyl- 
synthesis, 6, 187 

Phosphonium ylides, allylic tributyl- 
synthesis 

Phosphonium ylides 

via palladium(0) catalysis, 1,759 
Phosphonium ylides, allyloxytrimethylphenyl- 

Claisen rearrangement, 5,830 
Phosphonium ylides, dialkylboryl- 

synthesis, 6, 18 1 
Phosphonium ylides, germanyl- 

synthesis, 6, 180 
Phosphonium ylides, P-halo- 

synthesis, 6, 172 
Phosphonium ylides, mercury-substituted 

synthesis, 6, 18 1 
Phosphonium ylides, stannyl- 

synthesis, 6, 180 
Phosphonium ylides, trimethylstibino- 

synthesis, 6, 179 
Phosphonoacetic acid, triethyl- 

Knoevenagel reaction 
(E) product, 2,363 

titanated 
Knoevenagel reaction, (a product, 2,363 

Phosphonoamidate, N-t-butyl cx-chloro- 
rearrangement, 8,864 

Phosphonothionates, 0-allyl 
rearrangements, 4,642 

Phosphonyl anions 
chiral 

conjugate additions, 4,226 
Phosphonyl chloride, alkyl- 

Phosphoramidate, N,N-dibromo- 
synthesis, 7, 10 

addition reactions 
alkenes, 7,500 

Phosphoramidate, N-(trimethylsily1)- 
diethyl ester 

Phosphoramidates 
reaction with alkyl bromides, 6,83 

cyclic 
alkene protection, 6,687 

phosphorylation, 6,614 
Phosphoramide, hexamethyl- 

acid anhydride synthesis, 6, 3 11 
dissolving metals 

reaction with thionyl chloride, 6,302 
reductions 

reduction, 8,524 

aromatic rings, 8,490 
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Phosphoramidic acid, N-(t-butoxycarbony1)- 

reaction with alkyl halides, 6,82 
diethyl ester 

Phosphoramidites 

Phosphoramidoazidic acid, N-phenyl- 
phosphorylation, 6,618 

phenyl ester 
Curtius reaction, 6, 816 

Phosphorane, acetylmethylenetriphenyl- 
reactions with organolithium compounds, 6, 189 

Phosphorane, (acylalkoxycarbonylmethy1ene)- 
thermolysis, 8, 863 

Phosphorane, 1 -acylmethylene- 
alkylation, 6, 182 

Phosphorane, acylmethylenetriphenyl- 
alkylation, 6, 182 

Phosphorane, 1,2-alkadienylidene- 
synthesis, 6, 197 

Phosphorane, 2,4-alkadienylidene- 
synthesis, 6, 184 

Phosphorane, alkoxycarbonylhalomethylenetriphenyl- 
synthesis, 6, 172 

Phosphorane, alkylidenetrialkyl- 
lithium salt complexes, 6, 175 

Phosphorane, alkylidenetriphenyl- 
alkylation 

intramolecular, 6, 183 
alkynyl-substituted 

synthesis, 6, 185 
formylation, 6, 186 

synthesis, 6, 187 

synthesis, 6, 177 

reactions with chloro compounds, 6, 189 
synthesis, 6, 184 

synthesis, 6, 178 

dimerization, 6, 195 

exocyclic 

Phosphorane, alkylthiocarbonylalkylidene- 

Phosphorane, alkylthiomethylene- 

Phosphorane, allylidenetriphenyl- 

Phosphorane, arylazomethylene- 

Phosphorane, N-aryliminovinylidenetriphenyl- 

Phosphorane, bisalkylidene- 

synthesis, 6, 191 
Phosphorane, bis(ethy1thio)vinylidenetriphenyl- 

Phosphorane, bis(phenylse1eno)methylenetriphenyl- 
reactions with heteroallenes, 6, 195 

synthesis 
via carbenoid method, 6, 171 

Phosphorane, bis(pheny1thio)methylenetriphenyl- 
synthesis 

via carbenoid method, 6, 171 
Phosphorane, carbamoylmethylene- 

Phosphorane, cyanomethylenetriphenyl- 

Phosphorane, cycloalkylidenetriphenyl- 

Phosphorane, cyclopentadienylidenetriphenyl- 

Phosphorane, diacetylmethylenetriphenyl- 

synthesis, 6, 187 

alkylation, 6, 182 

synthesis, 6, 184 

reactions, 6, 189 

deprotonation 
selectivity, 6, 189 

Phosphorane, dialkylborylalkylidenetriphenyl- 
reactions with polar compounds, 6,188 

Phosphorane, dibromomethylenetriphenyl- 

synthesis, 6, 172 
Phosphorane, dibromotriphenyl- 

acid halide synthesis, 6,302 
bromination 

alkyl alcohols, 6,209 
Phosphorane, dichloromethylene- 

synthesis, 6, 172 
Phosphorane, dichlorotriphenyl- 

acid halide synthesis, 6, 302 
reaction with neopentyl alcohol, 6,205 

Phosphorane, diethoxyphosphinomethylenetriphenyl- 
synthesis, 6, 179 

Phosphorane, diethoxythiovinylidenetriphenyl- 
reactions with heteroallenes, 6, 195 

Phosphorane, diethoxytriphenyl- 
reactions with 2-amino alcohols, 6,74 

Phosphorane, diethoxyvinylidenetriphenyl- 
reactions with alcohols, 6, 193 
reactions with carbonyl compounds, 6,193 

Phosphorane, difluoromethylene- 
synthesis, 6, 172 

Phosphorane, difluoromethylenetriphenyl- 
synthesis, 6, 172 

Phosphorane, dihalomethylene- 
synthesis, 6, 172 

Phosphorane, dihalotriorgano- 
reaction with activated methylene compounds, 6, 173 

Phosphorane, diiodomethylenetriphenyl- 
synthesis, 6, 172 

Phosphorane, 1 -dimethylarsinomethylenetrimethy 1- 
synthesis, 6, 179 

Phosphorane, diphenoxyphosphinomethylenetriphenyl- 
synthesis, 6, 179 

Phosphorane, 1 -diphenylphosphinylalkylidene- 
synthesis, 6, 179 

Phosphorane, ethoxyiminocarbonylmethylene- 
synthesis, 6, 193 

Phosphorane, ethoxyvinylidenetriphenyl- 
reactions with alcohols, 6, 193 

Phosphorane, ethylidenetriphenyl- 
Wittig reaction, 1,757 

Phosphorane, formyl- 
Michael addition, 4, 16 

Phosphorane, formylalkylidene- 
synthesis, 6, 186 

Phosphorane, 1 -formylmethylene- 
alkylation, 6, 182 

Phosphorane, whaloalkylidenetriphenyl- 
alkylation 

intramolecular, 6, 183 
Phosphorane, 2-iminoalkylidenetriphenyl- 

Phosphorane, iminovinylidene- 
synthesis, 6, 186 

reactions with acidic compounds, 6, 193 
synthesis, 6, 197 

Phosphorane, iminovinylidenetriphenyl- 
phosphonium ylide synthesis, 6, 191 
reactions with alkyl halides, 6, 191 
reactions with heteroallenes 

cycloaddition, 6, 194 
synthesis, 6, 196 

synthesis, 6, 184 

phosphonium ylide synthesis, 6, 191 
reactions with acidic compounds, 6, 193 

Phosphorane, 4-oxo-2-alkenylidenetriphenyl- 

Phosphorane, oxovinylidene- 
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Phosphorane, oxovinylidenetriphenyl- 
reactions with alkyl halides, 6, 191 
reactions with halogen compounds, 6,194 
reactions with heteroallenes 

cycloaddition, 6, 194 
synthesis, 6, 196, 197 

Phosphorane, phenylfluoro- 
fluorination 

alkyl alcohols, 6,217 
Phosphorane, N-phenyliminovinylidenetriphenyl- 

cycloaddition, 6, 194 
reactions with carboxylic acids, 6, 193 
reactions with heteroallenes, 6, 195 

synthesis, 6, 178 

synthesis, 6, 190 

synthesis, 6, 197, 198 

synthesis, 6, 179 

synthesis, 6, 178 

synthesis, 6, 178 

reactions with acidic compounds, 6, 193 
synthesis, 6, 197 

reaction with heteroallenes 
cycloaddition, 6, 194 

synthesis, 6, 197 
Phosphorane, a-trimethylsilylalkylidene- 
a-trimethylsilylphosphonium salt synthesis, 6, 188 

Phosphorane, vinylidene- 
cycloaddition, 6, 194 
phosphonium ylide synthesis, 6, 191 
synthesis, 6, 196, 197 

Phosphorane dihalides, triaryl- 
imidoyl halide synthesis, 6,524 

Phosphorane halides, tetraaryl- 
imidoyl halide synthesis, 6,524 

Phosphoranes 
cumulated 

orthoester 

Phosphorane, 1 -phenylselenoalkylidenetriphenyl- 

Phosphorane, 1 -phosphinylmethylene- 

Phosphorane, propadienylidene- 

Phosphorane, a-silylalkylidene- 

Phosphorane, 1 -sulfinylalkylidene- 

Phosphorane, 1 -sulfonylalkylidene- 

Phosphorane, thioxovinylidene- 

Phosphorane, thioxovinylidenetriphenyl- 

synthesis, 6, 196 

synthesis, 6, 193 
Phosphoranes, acyl- 

Phosphoranes, (acylalky1idene)- 

zinclacetic acid, 8,863 

charge-directed conjugate addition, 4,243 

reduction 

Phosphoranes, alkylidene- 
alkenylation, 6, 184 
synthesis, 6, 171 

Phosphoranes, imino- 
amidine synthesis, 6,546 

Phosphorazidate, diphenyl- 
amide synthesis, 6,389 

Phosphorazidic acid 
diethyl ester 

di-p-nitrophenyl ester 

diphenyl ester 

Curtius reaction, 6,816 

Curtius reaction, 6, 816 

Curtius reaction, 6,797,811 

Phosphoric acid 
arenesulfonic anhydrides 

catalyst 

protecting groups, 6,621 

Friedelxrafts reaction, 2,754 

triphenylphosphonium salts 
phosphorylation, 6,615 

Phosphoric acids, dialkyldithio- 
reactions with alkenes, 4,3 17 

Phosphorin, 2-(2’-pyridy1)- 
synthesis, 8, 865 

Phosphorochloridates 
phosphorylation, 6,601 

Phosphorochloridites 
phosphorylation, 6,616 

Phosphorodiamidates, N,”N’-tetramethyl- 
deoxygenation, 8,817 

Phosphorodiamidates, vinyl NJ,N’,N’- tetramethyl- 
ketone reduction, 8,932 

Phosphorodiamidic acid, tetramethyl- 
allyl ester 

phosphorylation, 6,603 

Friedelxrafts reaction, 2,736 

Phosphoric acid, dichloro- 

Phosphoric acid esters 

deprotonation, 2,64 
Phosphorodichloridates 

phosphorylation, 6,601 
Phosphorofluoridates 

phosphorylation, 6,601 
Phosphoroguanidate 

stability, 6, 614 
Phosphorohydrazidates 

phosphorylation, 6,614 
Phosphoroselenoic acid, 0,O-dialkyl 

deoxygenation 

Phosphorothioates 

Phosphorothioites 

Phosphorous acid, bis(dimethy1amino)- 

epoxides, 8,887 

phosphorylation, 6,614 

phosphorylation, 6,618 

butyllithium 
epoxide reduction, 8,885 

Phosphorus 
yellow 

reduction, nitro compounds, 8,366 
Phosphorus, tris(pheny1thio)- 

reaction with 0-acyl thiohydroxamates, 7,727 
Phosphorus acid halides 

acid anhydride synthesis, 6,310 
Phosphorus chlorides 

acid chloride synthesis, 6,302 
Phosphorus compounds 

Diels-Alder reactions, 5,444 
oxidation, 7,735-753 
pentavalent 

phosphorylation, 6,601 
reactions with amides, 6,495 
trivalent 

phosphorylation, 6,616 
Phosphorus halides 

polymer-bound 

Phosphorus iodide 
acid halide synthesis, 6,303 

metal hydride reduction 



Phosphorus nitrile chloride Cumulative Subject Index 708 
carbonyl compounds, 8,315 

Phosphorus nitrile chloride 
adducts 

dimethylformamide, 6,490 
Phosphorus nucleophiles 

Phosphorus oxychloride 

amides, 6,487 

aromatic nucleophilic substitution, 4,446 

adducts 

phosphorylation, 6,601 
reaction with amides, 8,301 

Phosphorus pentabromide 
reaction with amides, 6,495 

Phosphorus pentachloride 
anion-exchange resin-bound 

chlorination 
acid chloride synthesis, 6,303 

alkyl alcohols, 6,204 
Phosphorus pentahalides 

Phosphorus pentasulfide 
imidoyl halide synthesis, 6,524 

Eschenmoser coupling reaction, 2,867 
thiocarboxylic ester synthesis, 6,437 

activator 
Phosphorus pentoxide 

DMSO oxidation of alcohols, 7,299 
Phosphorus sulfur trichloride 

adducts 
amides, 6,487 

Phosphorus tribromide 
bromination 

alkyl alcohols, 6,209 
Phosphorus trichloride 

chlorination 
alkyl alcohols, 6,204 

Phosphorus trihalides 
adducts 

imidoyl halide synthesis, 6,524 

iodination 

amides, 6,490 

Phosphorus triiodide 

alkyl alcohols, 6,213 
Phosphorus ylides 

alkylation 

solubilizer 
formation of phosphonium salts, 3,200 

lithium halides, 3,760 
Phosphorylating agents 

bifunctional 

Phosphorylation 
unsymmetrical phosphotriesters, 6,618 

decarboxylative chalcogenation, 7,727 
in synthesis, 6,601 

Phosphoryl 4-nitrophenoxide 
phosphorylation, 6,608 

Phosphoryl phenoxide 
phosphorylation, 6,608 

Phosphoryl trichloride 
chloromethyleniminium salt preparation, 2,779 

Phosphoryl 2,4,6-trinitrophenoxide 
phosphorylation, 6,608 

Phosphotriesters 
unsymmetrical 

synthesis, 6,618 

charge transfer, 7,850 
Photochemical electron transfer 

Photochemical pinacolization 
aromatic compounds, 3,567 

Photochemical reactions 
Ritter reaction, 6,280 

Photochemical reduction 
allylic compounds, 8,978 
aromatic rings, 8,517 

Photochlorination 
alkanes, 7, 15 

Photoc yclizations 
electron transfer induced 

Photocycloaddition reactions 
1,3-dienes, 5,635438 
enantioselectivity, 5, 132 
intermolecular, 5, 125-132 

intramolecular, 5,133-145 

Mannich reactions, 2, 1037 

regiochemistry, 5,125-127 

regioselectivity, 5, 133-137 
stereoselectivity, 5, 137-145 

stereochemistry, 5, 128-132 
[2 + 21 Photocycloaddition reactions 

copper catalysis, 5, 147 
[3 + 21 Photocycloaddition reactions 

arene-alkene, 5,645471 
[5 + 21 Photocycloaddition reactions 

arene-alkene, 5,645471 
Photoelectrochemical oxidation 

halide salts, 7,539 
Photoelectron spectra 

ionization potentials, 7,852 
Photoisomerizations 

di-n-methane, 5,193-213 
fragmentations, 5,209 
radical-type rearrangement, 5,208 
1,3-sigmatropic shift, 5,207 

diazo ketones, 3,887 
Photolithography 

Photo Reimer-Tiemann reaction, 2,772 
o-Phthalaldehyde 

Phthalazines 
reaction with organometallic reagents, 1, 154 

reduction, 8,640 
ring opening 

cathodic reduction, 8,641 
Phthalic acid 

dimethyl ester 

Schmidt reaction, 6,819 

hydrogenation, 8,239 
phthalic acid dichloride synthesis, 6,307 
reduction 

Schmidt reaction, 6,819 
Phthalide, 1 ,2-dihydro- 

photolysis, 5,739 
Phthalide enolates 

reaction with 3,4-dihydroisoquinolines 

reaction with Schiff bases 

Phthalide isoquinoline alkaloids 

synthesis via retro Diels-Alder reaction, 5,571 

Phthalic anhydride 

electrochemical, 8,240 

synthesis of protoberberine alkaloids, 2,946 

Mannich reaction, 2,927 

synthesis 
via Mannich reaction, 2,912 

Phthalide isoquinolines 
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synthesis 
via Mannich reaction, 2, 894 

Phthalides 
optically active 

reactions with arynes, 4,497 
synthesis 

synthesis, 1,60 

via carbonylation of halides, 3, 1033 
Phthalimide, N-amino- 

oxidation, 7,742 
reaction with alkenes, 7,481 

Phthalimide, N-bromo- 
addition reactions 

alkenes, 7,500 
Phthalimide, N-hydroxy- 

catalyst 
thiol ester synthesis, 6,437 

Phthalimide, N-hydroxymethyl- 
amidoalkylation with, 2,971 

Phthalimide, N-phenylseleno- 
ether synthesis, 7,523 
selenol ester synthesis, 6,466 

hydrocarboxylation, 4,941 

alkylation, 6,80 
Beckmann rearrangement, 6,770 
Hofmann reaction, 6, 802 
photochemistry, 7,42 
reaction with allylic esters, 6, 86 
reduction 

sodium borohydride, 8,274 

Phthalimide, N-vinyl- 

Phthalimides 

Phthalimides, N-alkyl- 
reduction, 8,254 

Phthalimidine-3-carboxylic acid, 3-hydroxy- 
synthesis, 3, 835 

Phthalimidines, 3-hydroxy- 
synthesis, 8, 274 

Phthalimidoketo aldehyde 
synthesis, 7, 657 

Phthalonimides 
rearrangements, 3,835 

Phthaloyl chloride 
acid chloride synthesis, 6,304 
reaction with aluminum chloride, 2,754 

protecting group 
amines, 6,643 
trisaccharides, 6,634 

Phthaloyl group 

Phyllanthocin 
synthesis 

diastereoselectivity, 1, 822 
via [3 + 21 cycloaddition reactions, 5,311 

Phyllanthoside 
synthesis 

Ph y llocladane 
synthesis 

Phyllocladene 
synthesis 

Phyllostine 
synthesis 

Phyltetralin 

via ene reaction, 2,541 

via [3 + 21 cycloaddition reactions, 5, 3 11 

via Birch reduction, 8,500 

via retro Diels-Alder reactions, 5,564 

synthesis 
via conjugate addition to oxazolines, 4,206 

Phytol 
synthesis, 7, 109 

Piceatannol, dihydro- 
oxidative coupling, 3,666 

2-Picoline 
nitration 

nitronium tetrafluoroborate, 7,750 
Picoline N-oxide 

Picolyl anions 

4-Picolyl esters 

oxidation with, 7,661 

phenylation, 4,472 

carboxy-protecting groups 
cleavage, 6,668 

chlorination, 6,208 

synthesis 

Picric acid 

Picrolichenic acid 

via manganese dioxide oxidation, 3,679 
Picropodoph y llone 

synthesis, 3,696 
Picrotoxinin 

synthesis, 7, 162,243 
via cyclofunctionalization of cycloalkenes, 4,373 
via hydrazones, 2,509 
via Johnson methylenation, 1, 738 
via regiospecific alkylation of hydrazone anions, 2, 

518 
Pictet-Gams isoquinoline synthesis 

Pictet-Hubert (Morgan-Walls) phenanthridine synthesis 

Pic tetspengler condensation 

Ritter reaction, 6,291 

Ritter reaction, 6,291 

iminium ions 

mechanism, 2,1020 
synthesis of aromatic alkaloids, 2, 1016 

synthesis, 7,246 

synthesis, 3,687 

synthesis 

heterocyclic synthesis, 6,736 

Pikronolide 

Pilocerine 

Pimaranes 

via biomimetic conversion of communic acids, 7, 
634 

Pimelate, 4-hydroxy- 

Pimelate dehydrogenase 

catalyst, 8,205 
Pimelic acid, 4-keto- 

from siloxycyclopropanes, 2,45 1 
Pinacol coupling reactions, 3,563405 

intermolecular, 3,564 
intramolecular, 3,572 
mixed, 3,595 
organosamarium compounds, 1,270 

enolates, 2,264 
Kishner-Leonard elimination, 8,341 
label redistribution 

lithium enolates 

enantioselective lactonization, 6,337 

reduction 

Pinacolones 

pinacol rearrangement, mechanism of, 3,723 

a-chiral aldehydes, 2,218 
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crystal structure, 1,26 
X-ray diffraction analysis, 1 ,3  

crystal structure, 1,26 

chloroborane, 7,603 

crystal structure, 1,26 

via pinacol rearrangement, 3,721 

potassium enolate 

reduction 

sodium enolate 

synthesis 

Pinacol rearrangement, 3,721-730 
applications, 3,726 
definition, 3,721 
mechanism, 3,722 
migratory aptitudes, 3,726 

oxidative cleavage, 7,707 
synthesis 

PiMCOlS 

via dissolving metals, 8, 109 
via organoytterbium compounds, 1,279 

synthesis, using ytterbium, 1,279 
unsymmetrical 

Pinacol-type reactions 
P-hydroxy sulfides, 1,861 

3-Pinanecarbaldehyde 
synthesis 

Pinanediol 
boronic esters, 3,796 

3-Pinanone, 2-hydroxy- 
glycinate esters, enolates 

a-Pinene 

via hydroformylation, 4,919 

alkylation, 3,46 

allylboranes from 
reactions with aldehydes, 2,33 

allylic oxidation, 7,99 
hydroboration, 8,704,709 
hydroformylation, 4,919 
hydrosilylation, 8,777 
metallation 

oxidation, 7,99 
oxide 

rearrangement, 3,771 
photooxidation, 7, 11 1 
rearrangement, 3,705 
reduction 

diimide, 8,475 
Ritter reaction, 6,289 

ene reactions, 5,2 
hydride donor 

hydroalumination, 8,739 
hydrozirconation, 8,689 
photooxidation, 7, 11 1 
reduction 

synthesis 

P-P. inene 

reduction of carbonyls, 8, 100 

9-borobicyclo[3.3.1]nonane, 8, 102 

via stereospecific Ritter reaction, 6,278 
&Pinene 

synthesis 
via methyllithium addition, 1,377 

aPinene, 7-trimethylsilyl- 
acylation 

Friedel-Crafts reaction, 2,717 
Pinenes 

fragmentation, 3,708 

synthesis, 1,559 

synthesis, 7,92,99 

synthesis, 2, 170 

synthesis, 2, 1074 

Pinidine, dihydro- 

Pinocarveol 

Pinosylvin 

Pipecolic acid 

via N-acyliminium ions, 2, 1078 
via Ireland rearrangement, 5,843 

Piperazine, 2,5-diketo- 
bislactam ethers 

bislactim ethers 
regiochemistry of deprotonation, 2,499 

metallated, reactions, 2,498 
1,4-Piperazine-2,S-dione, Nfl-dibenzyl- 

Piperazines 

Piperazines, diketo- 
synthesis, 6,392 

Pipercide, dehydro- 
synthesis 

A'-Piperideine 
reactions with organometallic compounds, 1,364 
synthesis 

Piperidides 
reduction 

reduction, 8,249 

metallated 
diastereoselective reactions, 2,499 

via palladium-catalyzed coupling reactions, 3,545 

via allylboranes, 2,982 

aluminates, 8,272 
Pipendine, 2-alkenyl- 

synthesis 
via cyclization of hllenylamines, 4,412 

Piperidine, 3-alkylidene- 
synthesis 
via Mannich reaction, 2, 1030 

Piperidine, N-allyl- 
heat of hydrogenation, 6,707 

Piperidine, 3-amino- 
synthesis, 8,598 

Piperidine, N-benzoyl- 
hydrogenation, 8,248 

Piperidine, N-benzyl-2-cyano-6-methyl- 
alkylation, 1,557 

Piperidine, 1 -benzyl-2,6-dicyano- 
alkylation, 1,557 

Piperidine, N-chloro- 
addition reactions, 7,499 

Piperidine, dehydro- 
asymmetric alkylation, 3,77 

Piperidine, N-formyl- 
Vilsmeier-Haack reaction, 2,779 

Piperidine, 4-hydroxy- 
synthesis, 2, 1002 

Piperidine, N-methyl- 

Piperidine, N-nitroso- 

via Mannich reaction, 2, 1027, 1029 

deprotonation, 1,476; 3,65 

photoaddition to alkenes, 7,490 
synthesis 
via nitrosation of 1-methylpiperidine, 7,749 

Piperidine, pentylidene- 
synthesis 
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via Mannich reaction, 2, 1027 
Piperidine, N-propenyl- 

heat of hydrogenation, 6,707 
Piperidine, a-propyl- 

synthesis, 1, 558 
Piperidine, N-thiocarbamoyl- 

amine-protecting group, 6,642 
Piperidine alkaloids 

synthesis 
via enol ethers, 2,613 

Piperidine amides 
alkylation, 3,69 
lithiation 

carbonyl addition reactions, 1,483 
Piperidinediones 

Piperidine formamidine, a-allylic 

Piperidine formamidines 

Piperidines 

Tebbe reaction, 1,745 

metalation, 3,70 

alkylation, 3,69 

N-alkylation, 6,66 
anodic oxidation, 7,804 
lithiated formamidines 

reaction with 2-naphthol and benzaldehyde 

synthesis 

reaction with benzaldehyde, 1,482 

Mannich reaction, 2,960 

via N-acyliminium ions, 2, 1066 
via 6-exo-cyclization, 4,404 
via Mannich reactions, 2, 1023 
via palladium-ene reactions, 5 , 5  1 
via solvomercuration of amines, 4,290 

synthesis, 2,970 
trimer 

Piperidines, N-(2-nitroalkyl)- 
synthesis, 7,490 

Piperidinium acetate 
catalyst 

regioselective aldol cyclization, 2, 159 
Piperidinium selenocarboxylates 

synthesis, 6,465 
Piperidinol 

synthesis 

Knoevenagel reaction, 2,343 

via nitrone cyclization, 4, 11 16 
Piperidinyl- 1 -oxyl, 2,2,6,6-tetramethyl- 

oxidation 

2-Piperidone 
bridged 

primary alcohols, 7,308 

microbial hydroxylation, 7,60 
2-Piperidone, 1 -methyl- 

reduction 
lithium aluminum hydride, 8,273 

2-Piperidone, 5-phenyl- 
reduction, 8,249 

Piperidones 
synthesis 

via Knoevenagel reaction, 2,361 
Piperine 

synthesis, 2, 153 
Piperitone 

oxiranes 
rearrangement, 3,77 1 

Piperonal 

aldol reaction 
N-crotonylpiperidine, 2, 153 

Piperylene 

Pipitzol 
anodic oxidation, 7,795 

synthesis 
via organocuprate conjugate addition, 4, 191 
via photocycloaddition, 5,660 

Pirprofen 
chemoselective epoxidation, 7, 384 

Pivalaldehyde 
synthesis 

via epoxide ring opening, 3,742 
Pivalate, 2-nitropropenyl- 

Michael addition, 4, 14 
Pivalates 

photochemical deoxygenation, 8, 8 17 
Pivalic acid 

diethylboryl ester 

2-nitroallyl ester 
aldol reactions, 2,244 

addition reactions with organolithium compounds, 
4,78 

synthesis 
via Friedel-Crafts dealkylation, 3, 330 

Pivalic acid dimethylamide 

Pivaloyl azide 

Pivaloyl chloride 

alkylation, 6,501 

nitrenes from, 7,477 

Friedel-Crafts reaction 
bimolecular aromatic, 2,740 

Pivaloyl group 
alcohol protection 

glycosylation, 6,657 
Pivaloyl thioamide 

alkylation, 2, 868 
Platelet activating factor 

antagonist ligands 
synthesis via Patern-Biichi reaction, 5, 152 

Platinic acid, hexachloro- 
catalyst 

hydrosilylation, 8, 556,764 
Platinum 

carbon 

catalyst 
catalysts, hydrosilylation, 8, 764 

hydrogenation, 8 , 4  18 
hydrogenation of pyridines, 8,597 

benzylic alcohols, 8, 963 
hydrogenoly sis 

Platinum, carbony lhydrido( trich1orostannate)- 
bis(tripheny1phosphine)- 
catalyst 

hydroformylation, 4,915 
Platinum, dichlorobis(tripheny1phosphine)- 

catalyst 
acyl halide reduction, 8,265 

Platinum, trichloromethylbis(tripheny1phosphine)- 

Platinum complexes, +allyl- 
synthesis, 7 ,4  

[3 + 21 cycloaddition reactions 
tetracyanoethylene, 5,275 

Platinum complexes, halomethyl(ary1phosphine)- 
metallocyclization 

Friedel-Crafts reaction, 3, 323 



Platinum dimers Cumulative Subject Index 712 

Platinum dimers 
catalysts 

hydrosilylation, 8,557 
Platinum-ene cyclizations, 5 ,5659  
Platinum oxide 

catalyst 

Pleraplysillin 3, 1 
synthesis, 3,487 

Pleurotin 
synthesis, 7,350 

Plumbagin 
synthesis 

carbonyl compound hydrogenolysis, 8,319 

via retro Diels-Alder reaction, 5,564 
Plumbanes, alkyl- 

reactions with aldehydes 
Lewis acid promotion, 1, 329 

Plumbemycin 
synthesis 

via Ugi reaction, 2, 1097 
Plysiatoxin, debromo- 

synthesis, 3, 168 
Podocarpic acid, dimethoxy- 

synthesis 
via Baeyer-Villiger reaction, 7,678 

Podophyllotoxin 
synthesis 

via arynes, 4,501 
via benzyne cyclization, 5,692 
via Knoevenagel reaction, 2,381 

Podophyllum lignans 
synthesis 

Podorhizol 
via aldol reaction, 2,201 

synthesis, 1,566 
via aldol reaction, 2,204 

Podorhizon 
synthesis 

Podototarin 
synthesis 

via conjugate addition, 4,215 

via alkaline potassium ferricyanide, 3,665 
Poison-dart frog alkaloids 

synthesis 
via Eschenmoser coupling reaction, 2,876 

Poitediol 
synthesis 

1026 
via alkynylvinylcyclobutanol rearrangement, 5,  

via Cope rearrangement, 5,806 
Polarity 

inversion 

Polarography 
electrosynthesis, 8, 131 

Polonovski reaction 
fragmentation, 6, 1067 

Polonovski-Potier cyclization 
diastereoselection, 2, 1021 

Polyacylations 
Friedelcrafts reaction, 2,712 

Poly alkylation 
enolates 

Polyamides 

electrochemical oxidation, 7,790 

equilibration, 3 ,4  

carboxy-protecting groups, 6,670 

Polyamines 
reduction 

aluminum hydrides, 8,541 
Poly arylenealkenylenes 

synthesis 
via Knoevenagel reaction, 2,388 

Poly benzimidazole 
palladium chloride complex 

reduction, 8,372 
Pol ybutadiene 

hydrogenation 
homogeneous catalysis, 8,449 

Polycyclic aromatic hydrocarbons 

chemoselectivity, 8,439 
heterogeneous catalysis, 8,438 
regioselectivity, 8,438 
stereoselectivity, 8,439 

hydrogenation 

S R N ~  reaction, 4,461 
Polycyclic hydrocarbons 

fused 
Birch reduction, dissolving metals, 8,496 

Poly c yclopentanoids 

Polydithioesters 
synthesis 

synthesis 
via magnesium-ene reaction, 5,40 

via polyacrylonitrile, 6,456 
Polyenepoly ynes 

cyclic 

Polyenes 
synthesis, 3,556 

addition reactions, 7,504 
alkoxymercuration, 4,3 11 
bicyclizations, 3, 359 
conjugated 

synthesis, 3,878 
cyclic 

hydrosilylation, 8,780 
cyclization, 2,714; 3,-341-375 

mechanism, 3,374 
with hnimium ion initiators, 2, 1026 

regioselectivity, 8,433 
stereoselectivity, 8,433 

hydrogenation to saturated hydrocarbons 
homogeneous catalysis, 8,449 

hydrosilylation, 8,778 
monocyclization, 3,347 
reactions with carbon electmphiles 

synthesis 

hydrogenation 

transition metal catalysis, 4,695-712 

via hydroalumination, 8,757 
via Julia coupling, 1,802 

tetracyclization, 3,362 
tricyclization, 3,362 
Vilsmeier-Haack reaction, 2,782 

Polyenes, o,o’-biazulenyl- 
synthesis, 3,586 

Polyenes, bis-2-thienyl- 
synthesis, 3,586 

Polyether antibiotics 
occurrence, 2 , l  
synthesis 

via Ireland silyl ester enolate rearrangement, 5,840 
Pol yethers 



713 Cumulative Subject Index Ponzio reaction 

dissolving metals 

Poly(ethy1ene glycol) 
reductions, 8,524 

carboxy-protecting group 
polymer support, 6,670 

reductions in 
acyl halides, 8,240 

Reimer-Tiemann reaction, 2,772 
solvent 

Polygl ymes 
Wacker oxidation, 7,45 1 

aromatic nucleophilic substitution 
sulfur nucleophiles, 4,443 

Polygodial 

Polyheteroary lenealkeny lenes 
synthesis, 7,91,307 

synthesis 
via Knoevenagel reaction, 2,388 

Polyhexamethylene thioterephthalates 
synthesis 
via phenyl carboxylates, 6,443 

cis- 1,4-P0lyisoprene 
photolysis 

with benzophenone, 5,161 
Polyketide aromatic compounds 

via Michael addition, 4, 14 
synthesis 

Polyketides 
aldol condensation 

cyclization to aromatic rings, 2, 170-176 
synthesis, 2,248 

anchoring groups 

biomimetic synthesis, 2,619 

Polymer esters 

Polymers 
carboxylic acids, 6,670 

chromium(V1) oxidants support 
alcohol oxidation, 7,280 

monodispersed 
synthesis, 5, 1121 

synthesis 
via alkene metathesis, 5,1120-1122 
via a,o-diethynyl monomers, 3,557 
via Knoevenagel reaction, 2,387 

Polymethinium salts 

Pol ymeth ylhydrosiloxane 
Knoevenagel reaction, 2,358 

hydrosil y lation 

reduction 

Polynorbornene 
synthesis 

1121 

unsaturated hydrocarbons, 8,765 

allylic amines, 8,961 

via ring opening metathesis polymerization, 5, 

Polynuclear aromatic halides 
vinyl substitution 

palladium complexes, 4,845 
Polyols 

monodeoxygenation, 8,820 
regioselective substitution 

hydroxy p u p ,  6,79 
selective monoacylation, 6,337 
synthesis 

1,3-P0lyols 
via epoxides, 6,8 

synthesis, 1,569 

synthesis 
Poly oxins 

via Ugi reaction, 2, 1097 
Polyoxochromium dichloride 

oxidative halogenation, 7,530 
Polypentenamer 

synthesis 

1120 
via ring opening metathesis polymerization, 5, 

Poly( 1 ,Cphenylene sulfide) 
synthesis, 4,461 

Polyphosphoric acid 
Beckmann rearrangement, 6,763 
catalyst 

Friedel-Crafts reaction, 2,736 
Erlenmeyer azlactone synthesis, 2,403 
Friedel-Crafts reaction 

acylation of alkenes, 2,711 
Polyphosphorus acid trimethylsilyl ester 

amidine synthesis, 6,546 
Polyporic acid 

rearrangement, 3, 828 
Polyquinanes 

synthesis 
via Nazarov cyclization, 5,779 
via photoisomerizations, 5,226 

Pol yquinenes 
synthesis 

Polystachins 
synthesis 

via bisannulation, 1,262 

via cinnamyl compounds, 7,83 1 
Polystyrene, chloromethyl- 

anchoring groups 
amino acids, 6,670 

carboxy-protecting groups 
Polystyrene, hydroxycrotonylaminomethyl- 

anchorage, 6,671 
Polystyrenes 

hydroxylation 

Polythiolactones 
macrocyclic 

thallium, 7,333 

synthesis, 6,441 
Poly(viny1 alcohol) 

hydrogen donor 
transfer hydrogenation, 8,551 

Poly(viny1benzophenone) 

alkenes, 5, 161 
photocycloaddition reactions 

Poly(viny1pyridinium chlorochromate) 
oxidation 

alcohols, 7, 282 
Poly(viny1pyridinium dichromate) 

oxidation 
alcohols, 7,282 

Polyynes 
linear 

platinum polymer, 3,558 
synthesis, 3,551 

Pomeranz-Fritsch synthesis 
isoquinolines, 6,751 

Ponzio reaction 
oxidation of oximes 

synthesis, 3,555 



Porphycenes Cumulative Subject Index 7 14 

dinitrogen tetroxide, 7,751 
Porphycenes 

synthesis, 3,594 
Porphyrin, 5-formyloctaethyl- 

Knoevenagel reactions, 2,354 
Porphyrin, octamethyl- 

synthesis 

Porphyrins 
via Diels-Alder reaction, 5,492 

aziridination catalysts, 7,417 
Knoevenagel reaction, 2,357 
manganese complexes 

aziridination catalysts, 7,484 
catalyst for radical-based processes, 7,8 

pinacol rearrangement, 3,729 
Vilsmeier-Haack reaction, 2,780 

synthesis, 4,437 

synthesis 

Porphyrins, 2-alkoxy-5,10,15,20-tetraphenyl- 

Porphyrins, tetraphenyl- 

via Knoevenagel reaction, 2,387 
Potassium 

alcohols as solvents 
reduction, 8, 11 1 

Birch reduction, 8,492 
crown ethers 

reduction 
alkyl fluoride reduction, 8,795 

ammonia, 8, 11 3 
carbonyl compounds, 8,109 
enones, 8,524 

unsaturated carbonyl compounds, 8,532 
reductive dimerization 

Potassium, crotyl- 
crotylboronates from, 2, 13 
crotyl organometallics from, 2,5 
structure, 2,977 

Potassium, methyl- 
synthesis 

crystal structure, 1, 12 
Potassium, phenylthioallyl- 

selectivity, 3,99 
methylation 

Potassium, phenylthioprenyl- 
methylation 

selectivity, 3,99 
Potassium, trimethylsilyl- 

epoxides, 8,886 
deoxygenation 

Potassium, triphenylmethyl- 

Potassium borohydride 
ketone deprotonation, 2, 183 

reduction 
epoxides, 8, 875 
imines, 8, 36 
nitro compounds, 8,366 

Potassium &butoxide 
xonotlite 

catalyst, Knoevenagel reaction, 2,345,359 

formation of aldehydes, 3, 1021 

Potassium carbonylferrate 
halide carbonylation 

Potassium dichromate 
oxidant 

solid support, 7,84 1,845 
Potassium diisopropylamide 

reaction with Nfl-dimethylhydrazones, 2,506 

a,a-disubstituted aldehydes 

nitration, 6,105 
synthesis, 2, 100 

Potassium fluoride 
catalyst 

Potassium enolates 

alkylation, 3,20 

allylsilane reactions with aldehydes, 2,571 
Knoevenagel reaction, 2,343,359 

Potassium hexamethyldisilazane 

Potassium hydrogen persulfate (oxone) 
enolate formation, 2, 182 

oxidation 
sulfides, 7,765 
sulfoxides, 7,769 

Potassium iodate 
hydroxylation 

alkenes, 7,445 
Potassium nitrodisulfonate - see Fremy’s salt 
Potassium nitrosodisulfonate 

quinone synthesis, 7, 143 
Potassium pentacyanocobaltate 

hydrogenation 

Potassium pentacy anohydridocobaltate 
catalyst 

alkenes, 8,449 

hydrogenation, 8,535 
Potassium permanganate 

aqueous 
oxidative cleavage of alkenes, 7,558 

basic 
alkane oxidation, 7, 12 

catalytic oxidative cleavage 
alkenes, 7,542 

heterogeneous oxidation 
alkenes, 7,586 

hydroxylation 
alkenes, 7,444 

mixed solvent systems 
oxidative cleavage of alkenes, 7,558 

oxidation 
diols, 7, 313 
sulfoxides, 7,768 

phase transfer assisted, 7,559 
synthesis of carbonyl compounds, 7,558 
synthesis of carboxylic acids, 7,578 
with periodate, 7, 586 

oxidative cleavage of alkenes, 7,542 

reaction with vinyl cyanide, 7, 172 
solid support 

clay, 7,845 
silica, 7, 844 

Potassium selenocyanate 
deoxygenation 

epoxides, 8,887 
Potassium superoxide 

ketone a-hydroxylation, 7,157 
oxidation 

hydrazines, 7,744 
primary amines, 7,738 

Potassium tetracarbony lhydridoferrate 

carbonyl compounds, 8.54 
Potassium tri-s-butylborohydride 

reductive amination 

reduction 



715 Cumulative Subject Index Proline 

acyl halides, 8,242 
benzyloxy ynones, 8 ,7  
nitroalkenes, 8,377 
unsaturated carbonyl compounds, 8,536 

Potassium triethylborohydride 
amide reduction, 8, 11 

Potassium triisopropoxyborohydride 
alkene reduction, 3,797 
selective ketone reduction, 8, 18 

reduction 
Potassium triphenylborohydride 

alkyl halides, 8, 805 
Potassium trisiamylborohydride 

cyclohexanones, 8, 14 
reduction 

Precalciferol 
synthesis 
via photochemical ring opening, 5,700 

Precapnelladiene, 8,942 
synthesis 

Preclavulone A 
biosynthesis 

via Claisen rearrangement, 5,831 

via Nazarov cyclization, 5,780 
Precocene, 7-ethoxy- 

Prefulvene 
synthesis, 5, 1096, 1098 

formation 
via benzene irradiation, 5,649 

Pregna-14,16-dien-20-one 
reduction 

hydrosilylation, 8, 557 
Pregna-5,16-dien-20-one, 3P-acetyloxy- 

dieny ltricarbony liron complexes 
asymmetric synthesis, 4,688 

Sa-Pregnane 

5 P-Pregnan- 1 2-one 
allylic oxidation, 7, 100 

reduction 
dissolving metals, 8, 119 

Sa-Pregnand-one, 3P,20a-diacetoxy- 
Mannich reaction 

with iminium salts, 2,901 
Sa-Pregn-1 -en-2-01-3,20-dione 

rearrangement, 3,833 
Pregnenolene 

oxidation 
Bomstein’s reagent, 7,533 

Pregnenolone, 17a-bromo- 
rearrangements, 3,846 

Preisocalamendiol 
cyclization 

transannular ene reaction, 2,553 
Prelog-Djerassi lactone 

synthesis, 8,857 
anti-Cram selectivity, 2,573 
via [4 + 31 cycloaddition, 5,611 
via cycloheptadienyliron complexes, 4,686 
via dichlorocarbene, 4, 1005 
via Diels-Alder reaction, 2,700 
via ene reaction, 2,534 
via hydroformylation, 4,923 

Prelog-Djerassi lactonic acid 
synthesis, 2,25 1,259; 7,300 
via aldol reaction, y-position, 2, 189 
via chiral reagent, 2,224 

via dihalocyclopropyl compounds, 4, 1018 
Premonensin 

asymmetric synthesis, 2,846 
synthesis, 1,429 

Prephenic acid 
synthesis 

Pretetramid 
synthesis, 2, 173 

Previtamin D 
synthesis 

via Diels-Alder reactions, 5,324 

via photolysis, 5,737 
Pr6vost reaction 

hydroxylation 
alkenes, 7,438,447 

Prezizaene 
synthesis 
via Cope rearrangement, 5,989 

Prezizanol 
synthesis 
via Cope rearrangement, 5,989 

Primetin 

Prins reaction, 2,527-558 
synthesis, 7,341 

control, 2,563 
formaldehyde 

intermolecular, 2,528 
intramolecular, 2,540 

addition to alkenes, 2,528 

type I, 2,540 
type II,2,547 

mechanism, 2,564 
Pristane 

microbial hydroxylation, 7,62 
Prodigiosin 

synthesis 

Progesterone 
via Diels-Alder reaction, 5,492 

allylic oxidation, 7,96 
enone 

reduction, 8,549 
hydrogenation 

homogeneous catalysis, 8,452 
microbial hydroxylation, 7,68,70,73 
reduction-alkylation, 8,527 

reaction with chromium(II) acetate, 1, 175 

enantiospecific synthesis, 3,371 
oxidation 

DMSO, 7,295 
synthesis, 3, 126 

Progesterone, 1 l-keto- 
synthesis 

Progesterone, 9u-bromo-l l P-hydroxy- 

Progesterone, 1 la-hydroxy- 

via Cope rearrangement, 5,790 
Progesterone, 21-methyl- 

synthesis 
via acylation of organocadmiums, 1,447 

Progestin 

Proline 
synthesis, 3,846 

borane modifier 
asymmetric reduction, 8,170 

chiral catalysts 
nucleophilic addition reactions, 1,72 

enantioselective aldol cyclization, 2, 167 



Proline Cumulative Subject Index 716 
lithium aluminum hydride modifiers, 8,168 
peptides 

synthesis, 2, 1097 
Proline, N-acryloyl- 

benzyl ester 

Diels-Alder reactions, 5,366 
Proline, N-benzyloxycarbonyl- 

Curtius reaction, 6,813 
Proline, 3,4-dehydro- 

synthesis, 8,606 
Proline, N-hydroxy- 

synthesis 

Diels-Alder reaction, 5,365 

via oxidation of pyrrolidine, 7,745 
Proline, N-pymvoyl- 

Prolinol 
catalytic hydrogenation, 8, 145 

reaction with 2,2’-bis(bromomethyl)-l, 1’-binaphthyl 
N-alkylation, 6,71 

Rolinolamides 
addition reactions 

alkylation, 3,45 
reductive alkylation 

with organomagnesium compounds, 4,85 

Birch reduction, 8,508 
Prolyl chloride, N-(trifluoroacety1)- 

Friedel-Crafts reaction 
bimolecular aromatic, 2,740 

Propacin 

1 ,ZPropadiene 

1 ,ZPropadiene, l-phenyl- 

Propadienethione 

Propanal 
borane complexes 

Propanal, 2-acetoxy- 

synthesis, 3,691 

hydrochlorination, 4,276 

hydrochlorination, 4,276 

synthesis 
via retro Diels-Alder reactions, 5,575 

rotational barriers, 1,290 

synthesis 
via hydroformylation, 4,932 

Propanal, 2-cyclohexyl- 
aldol reaction 

simple diastereoselection, 2,214 
Propanal, 2-hydroxy- 

synthesis 
via hydrofonnylation, 4,932 

Propanal, 2’-(2-methoxy-6-naphthyl)- 

Propanal, 2-methyl- 
synthesis, 8,297 

Propanal, 2-methyl-3-phenyl- 
lithiation 

Propanal, 2-phenyl- 

synthesis 
via rhodium-catalyzed hydrofonnylation, 3, 1022 

with tributylstannyllithium, 3,195 

acetal 

addition reactions with bromomethylmagnesium, 1, 

aldol reaction 

reaction with lithium enolates 

synthesis via hydroformylation of styrene, 3, 1022 

317 

simple diastereoselection, 2,214 

stereoselection, 2,217 

reaction with methyl pyrrolidine complex anions, 5, 

reaction with methyltitanium triisopropoxide, 1, 141 
reaction with organometallic reagents 

1080 

diastereoselectivity, 1, 151 
Lewis acids, 1,334 

Propanal, 3-phenyl- 
acetal 

synthesis, 8,297 

prop y 1 a ti on 

reaction with rhenium 

synthesis via hydroformylation of styrene, 3, 1022 

Propane 

Friedelcrafts reaction, 3,333 

metal vapor synthesis, 7,4 
Propane, 1,3-bis(methylthi0)-2-methoxy- 

Propane, 2,2-bis(phenylseleno)- 

Propane, 3-chlor0-1,l -bis(methylseleno)- 

Propane, 3-chlor0-1,l -bis(phenylseleno)- 

Propane, l-chloro-2,3-diamino- 

Propane, 3-chloro-2-methyl- 1 -phenylthio- 

Propane, 1 -chloro-2-phenyl- 

synthesis, 6, 139 

stability, 1,632 

metallation, 1,638 

metallation, 1,638 

synthesis, 6,94 

metallation, 3,89 

benzene alkylation 
Friedel-Crafts reaction, 3,300,302 

Propane, 2-chloro-1-phenyl- 
benzene alkylation 

Propane, 1,3-diiodo- 
Friedelcrafts reaction, 3,300,302 

[3 + 21 cycloaddition reactions 
copper-catalyzed, 5,282 

Propane, 1 -(2,5-dimethoxy-4-methylphenyl)-2-amino- 

Propane, 1 -dimethylamino-3-lithio- 

Propane, 1,l-diphenyl- 

synthesis, 8,375 

intramolecular solvated tetramer, 1, 10 

synthesis 
via Friedel-Crafts reaction, 3 ,3  11 

Propane, 1,2-diphenyl- 
synthesis 

via Friedel-Crafts reaction, 3,300 
Propane, 1,3-disubstituted 2-methylene- 

bifunctional conjunctive reagent, 5,298 
Propane, 2-lithio-2-phenylseleno- 

synthesis, 1,634 
Propane, 2-methyl-2-nitro- 

synthesis 
via oxidation of t-butylamine, 7,737 

aromatic nucleophilic substitution, 4,429 

synthesis 

Propane, 2-nitro- 

Propane, 1 -phenyl-2,2-dialkoxy- 

via Wacker oxidation, 7,452 
Propane, 2-phenylseleno-2-phenylthio- 

stability, 1,632 
Propane, 1 , 1 , 1,2-tetrachlor0-2-methyl- 

nitrile synthesis, 6,229 
1,2-Propanediol 

pinacol remangement, 3,725 
1,3-Propanediol, 2-aci-nitro- 

synthesis, 2,323 



717 Cumulative Subject Index Propargylic esters 

1 ,2-Propanediol, 1 -phenyl- 

1,3-Propanediol, l-phenyl- 
synthesis, 7,442 

oxidation 
solid support, 7,841 

1,3-Propanediol, DL-threo- 1 -phenyl-Znitro- 
synthesis 
via Henry reaction, 2, 325 

1,3-Propanedione, 1,3-diphenyl- 
Knoevenagel reaction, 2,357 

Propanedithioates, 2-aryl- 
methyl ester 

synthesis, 6,455 
Propanedithioates, 3,3,3-trialkyl- 

alkyl esters 
synthesis, 6,455 

demercurations, 8, 857 

3-(3-ethyl)pentyl ester 

S-phenyl ester 

2,245 

1,3-Propanedithiol 

Propanethioic acid 

reaction with borolanyl triflate, 2,259 

reaction with 9-borabicycl0[3.3.l]non-9-y1 triflate, 

Propanoic acid, P-(3-acenaphthoyl)- 
Friedel-Crafts reaction, 2,763 

Propanoic acid, 3-aroyl- 
synthesis, 2, 744 

Propanoic acid, 2,2-dimethyl- 
protonolysis 

organoboranes, 8,724 
Propanoic acid, 3’-(2-naphthyl)- 

Friedel-Crafts reaction 
cyclization, 2,754 

Propanoic acid, P-phenyl- 

Propanoic acids, 2-aryl- 
Friedelxrafts reaction, 2,756 

chiral synthesis 
microbial oxidation, 7,57 

1 -Propanol, 2,3-diamino- 

2-Propanol, 1,3-diamino- 

1-Propanol, 2,3-epoxy- 

synthesis, 6,94 

vicinal diamine synthesis, 6,94 

opening 
Payne rearrangement, 3,735 

2-Propanol, 2-hydroperoxyhexafluoro- 
oxidation 

sulfides, 7,763 
1-Propanol, 2-methyl- 

synthesis 

synthesis 

via hydrogenation, 8,236 
1 -Propanol, 2-methyl-3-ethoxy- 

via hydroformylation, 4,923 
1-Propanol, l-phenyl- 

synthesis, 1,223 
1 -Propanol, 2-phenyl- 

perdeuterated 

benzene alkylation with 

synthesis 
Friedel-Crafts reaction, 3 ,3  11 

via Friedel-Crafts reaction, 3 ,3  13 
2-Propanol, 1 -phenyl- 

benzene alkylation with 
Friedel-Crafts reaction, 3, 3 11 

synthesis 
via Friedel-Crafts reaction, 3,313 

1 -Propanol, 1 -( 3-phenyl- 1 -indolizidinyl)- 
synthesis 
via y-diketones, 1,547 

2-Propanone, 1 -aryl- 
synthesis, 7, 828 

2-Propanone, 1,3-bisdiazo-1,3-diphenyl- 
Wolff rearrangement 

intermediates, 3,905 
2-Propanone, 1,3-dibromo- 1 -phenyl- 

2-Propanone, 1 -phenyl- 
[4 + 31 cycloaddition reactions, 5,605 

tris(dimethy1amino)sulfonium enolate 
formation, 2, 135 

1 -Propanones, 2-alkoxy- 1 -( 1,3-dithian-2-y1)- 

Propanoyl chloride, 2-methoxy-P-phenyl- 

Propanoyl chloride, 4-methoxy-P-phenyl- 

Propanoyl chloride, P-thienyl- 

Propanoyl-iron complexes 

synthesis, 1, 568 

Friedel-Crafts reaction, 2,756 

Friedel-Crafts reaction, 2,756 

Friedel-Crafts reaction, 2,758 

chiral 
asymmetricddol reactions, 2,272 

Propargyl alcohol, aryl- 
synthesis, 3,537 

Propargyl aldehyde 
cycloaddition reactions 

carbene complexes, 5, 1073 
Propargyl cation 

Propargylic acetals 
[4 + 31 cycloaddition reactions, 5,598 

carbocupration, 4,899 
cyclization, 5,769 
reduction, 8,213 
reductive cleavage, 8,214 

Propargylic acetates 
reactions with carbonyl compounds 

organosamarium compounds, 1,257 
Propargylic acid 

dilithium salt 
reaction with oxiranes, 3,278 

Propargylic alcohols 
allylic alcohols from, 7,396 
dilithiated 

imidate esters 

isomerization 

nitrile synthesis, 6,234 
optically active 

synthesis, 1,347 
trimerization, 5, 1145 

carbomagnesiation, 4,878 
divinyl ketone from, 5,753 

Propargylic anion equivalents 
alleny lsilanes 

reaction with a,o-dibromoalkanes, 3,281 

thermal rearrangement, 6,843 

to a$-unsaturated carbonyl compounds, 6,836 

Propargylic amines 

synthesis of substituted alkynes, 1,595 
Propargylic electrophiles 

reaction with organocopper compounds, 3,220 
Propargylic esters 

rearrangement 



Propargylic rearrangements Cumulative Subject Index 718 
allenic esters, 6,836 

Propargylic rearrangements 
functional group transformation, 6,830 

Propargyl organometallic compounds 
diasteroselective reactions, 2,91-96 
enantioselective reactions, 2,96 
heteroatom substituted, 2,88 
nonheteroatom substituted 

regioselective reactions, 2 ,8248 
reactions with gem-amino ethers 

dependence of product type on metal, 2,1005 
reactions with imines, 2,975-1004 

variation of yield with metal, 2,993 
reactions with iminium salts, 2,1000 

dependence of product type on metal, 2, 1001 
regioselective reactions, 2,82-91 
synthesis, 2, 81 

Propargyl sulfenate 
allene sulfoxide 

Propargyl systems 
isomerization 

[ 1.3.4lPropellane 

transposition reaction, 6,837 

1,3-hydrogen-hydrogen transpositions, 6,866 

via Diels-Alder reaction, 5,372 
synthesis 

[3.3. 1lPropellane 
solvolysis, 4, 1021 

[4.4.1]Propellane 
solvolysis, 4, 1021 

[4.4.4]Propellane 
synthesis 

Propellanes 
via cyclopropanation, 4, 1041 

synthesis, 3,573 
via Cope reamngement, 5,814 
via [3 + 21 cycloaddition reactions, 5,310 
via cyclopropane ring opening, 5,924 
via dihalocyclopropanes, 4, 1009 
via photocycloaddition, 5,666 

via intramolecular ene reactions, 5,11,21 
via photoisomerization, 5,233 

[ 3.3.31Propellanes 
synthesis 

[4.3.2]Propellanes 

[4,3,2]Propellanols 

[4.2.2]Propella-2,4,7,9-tetraene 

rearrangement, 8,93 1 

rearrangement, 3,709 

isomerization 
via retro Diels-Alder reactions, 5,585 

Propene 
disproportionation, 511 16 

Propene, 3-acetoxy-3-phenyl- 
synthesis, 7, 95 

1-Propene, 1,l -bis(methylseleno)- 
synthesis, 1,638 

Propene, l-bromo- 
hydroiodiiation, 4,288 

Propene, 2-t-butyl- 
photooxygenation, 7,399 

Propene, 3-chloro- 
arene alkylation by 

Friedel-Crafts reaction, 3,321 
Propene, 2chloromethyl-3-ch- 

bifunctional conjunctive reagent, 5,299 

Propene, 2-chloromethyl-3-tthylsilyl- 
bifunctional conjunctive reagent, 5,299 

Propene, 3-diazo- 
[3 + 21 cycloaddition reactions 

Propene, 1,3-dichloro- 

Propene, l-dimethylamino- 1 chloro-2-methyl- 

Ropene, 1,3-diphenyl- 

Propene, 1,3-disilyl- 

alkynyl carbene complexes, 5, 1070 

hydrogenation, 8,898 

acid halide synthesis, 6,305 

photoisomerization, 5,208 

acylation 
Friedel-Crafts reaction, 2,7 18 

Propene, I-ethoxy- 
Diels-Alder reactions, 5,461,473 

Propene, 2-iodo- 
reaction with chromium chloride, 1,193 

Propene, 3-iodo-2-(trimethylsilyl)methyl- 
[4 + 31 cycloaddition reactions, 5,599 
trimethylenemethane synthetic equivalent, 5,246 

Propene, 1-lithio-1-seleno-3-methyl- 
reactions with benzaldehyde, 1,679 

Propene, 2-methoxy- 
Eschenmoser rearrangement, 5,891 

Propene, methylaryl- 
photoisomerization, 5, 197 

Propene, %nitro- 
a,a-double-deprotonation 

synthesis of nitro alcohols, 2,63 
Propene, 1 -phenyl- 

allylic oxidation, 7,95 
diamination, 7,484 
hydrobromination, 4,280 
oxidative rearrangement 

solid support, 7,845 
synthesis 

via palladium catalysts, 4,840 
via vinyl carbanion alkylation, 3,242 

Vilsmeier-Haack reaction, 2,782 

oxidation 
Wacker process, 7,452 

oxidative cleavage 
phase transfer assisted, 7,583 

photoisomerization, 5, 197 
Propene, 1 -phenylpentafluoro- 

hydrogenation, 8,896 
Propene, 1.1 ,2-trichloro- 

synthesis, 4,270 
Propene, 3,3,3-trifluoro- 

hydrobromination, 4,280 
hydroformylation, 4,927 

Propene, 3,3,3-trifluoro-2-trifluoromethyl- 
hydrobromination, 4,280 

Propene oxide 
Friedel-Crafts reaction, 3,321 
hydrogenolysis, 8,882 

Propene oxide, 2-phenyl- 
reduction 

borohydrides, 8,875 
Propenes, 3-aryl- 

Pauson-Khand reaction, 5,1045 
2-F’ropenethiol 

lithiated 

Propene, 2-phenyl- 

Propene, 3-phenyl- 
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reactions with carbonyl compounds, 1 ,5  10 
Propenoic acid, 2-(6-methoxy-2-naphthyl)- 

hydrogenation 
homogeneous catalysis, 8,461 

2-hpenoic acid, 3-(3-rnethylenecyclopentyl)- 
methyl ester 

1192 
synthesis via metal-catalyzed cycloaddition, 5,  

2-hpen-l-ol,2-methyl- 

2-Propen-l-01,2-nitro- 
asymmetric epoxidation, 7,398 

pivalate 
multiple coupling reagent, 2,325 

bifunctional conjunctive reagent, 5,299 

reactions with organocerium compounds, 1,235 

acetate 

2-Propen- l-ol,2-(trimethylsilyl)methyl- 

2-Propen- 1 -one, 1 -(4’-methoxyphenyl)-3-phenyl- 

2-Propen- 1 -yl, 2-(trimethylsily1)methyl- 

[3 + 21 cycloaddition reactions, 5,298 
P-Propiolactone 

enolates 

reaction with phenyl Grignard reagents, 3,466 
synthesis 

diastereofacial selectivity, 2,205 

via carbonylation of ethylene, 3, 1031 
P-Propiolactone, P-ethynyl- 

Propiolamidines, 3-amino- 

Propiolic acid 

reaction with organocopper compounds, 3,227 

synthesis, 6, 550 

addition of hydrogen halides, 4,51 
hydrobromination, 4,285 

hydrobromination, 4,286 

aldimine derivatives 

Propiolic acid, phenyl- 

Propionaldehyde, 2-(methoxy)methoxy- 

reaction with allyl organometallic compounds, 2, 
984 

a-alkoxyaldimines derivatives 
reaction with allyl organometallic compounds, 2, 

987 
Propionaldehyde, 2-phenyl- 

reactions with allylsilanes 

Propionaldehyde, 3-phenyl- 
diastereofacial selectivity, 2,570 

acetal 
reaction with isopropenyl acetate, 2,612 

Propionaldehyde diethyl acetal 

Propionaldehydes 
carbocupration, 4,900 

anion equivalent 
addition reactions, 4, 117 

synthesis, 6,849 
3-substituted 

Propionamide, p-aroyl-N-alkyl- 
addition reactions 

with organomagnesium compounds, 4,84 
Propionamide, Nfl-dimethyl- 

dimethyl acetal 

lithium enolate 
rearrangement, stereochemistry, 5,837 

crystal structure, 1,31 
Propionamide, 2-phenyl- 
Hofmann rearrangement, 6,804 

Propionamide, N-phenyl-3-chloro- 

synthesis, 7,696 

lithiation 
Propionamide, 3-stannyl- 

dianionic homoenolate, 2,447 

Pummerer rearrangement, 7,201 
Propionamides, 3-phenylsulfmyl- 

formation of sulfenylated p-lactam, 7,202 
Propionamidme, a-arylamino- 

synthesis, 6, 555 
Propionate enolate 

enantioselective aldol reaction 
acyliron complexes, 2,316 

Propionates 
esters, from carbohydrates 

aldol reaction, stereoselection, 2,226 
Propionic acid, 2-aryl- 

synthesis 
via hydroformylation, 4,932 

Propionic acid, 2-alkoxy- 

aldol reaction, 2,205 
esters 

Propionic acid, 3-amino-2,2-dimethyl-3-phenyl- 
synthesis 

via Mannich reaction, 2,922 
Propionic acid, 2-aryl- 

synthesis, 3,244 
Propionic acid, 2-azido-3-(benzyloxy)- 

benzyl ester 
serine synthesis, 6,77 

Propionic acid, 2-bromo- 
t-butyl ester 

ethyl ester 

hydrolysis, 6,342 
methyl ester 

catalyst, Grignard reagent alkylation, 3,244 

Reformatsky reaction, stereoselectivity, 2,291 

reaction with zinc, 2,279 
Reformatsky reaction, 2,293 

reaction with 1-phenylethylamine, 6,67 

methyl ester 

methyl ester 

rearrangements, 6,799 

methyl ester 

Propionic acid, 3-bromo- 

reaction with samarium, 1,254 
Propionic acid, 2-chloro-2-methyl- 

nitrile synthesis, 6,229 
Propionic acid, 2-cyano-2-methyl-3-phenyl- 

Propionic acid, 3-(cyclopent-2-enyl)- 

synthesis via cycloaddition of 
bicyclo[2.1.O]pentane, 5, 1186 

Propionic acid, 3,3-dialkyl- 
optically active 

synthesis via conjugate addition to oxazolines, 4, 
204 

Propionic acid, 3-(3,4-dimethoxyphenyl)- 
oxidation, 7,336 

Propionic acid, 2-halo- 
aryl esters 

cycloalkylation, 3,324 
Propionic acid, 3-lithio- 

synthesis and reaction, 2,447 
Propionic acid, 2-(mesy1oxy)- 

benzene alkylation with 
Friedel-Crafts reaction, 3,312 

Propionic acid, 3-methoxy- 1 ,2-diaryl- 
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synthesis, 7,829 

benzene alkylation with 
Propionic acid, methyl-2-(chlorosulfonyloxy)- 

Friedel-Crafts reaction, 3,312 
Propionic acid, methyl-2-phenyl- 

synthesis 
via Friedel-Crafts reaction, 3,312 

Propionic acid, 2-phenyl- 
rearrangements, 6,799 

Propionic acid, 3-phenyl- 
ethyl ester 

Schmidt reaction, 6,817 

synthesis 

acyloin coupling reaction, 3,619 

Propionic acid, 2-phenyl-2-(t-butylthio)- 

via arene-metal complex, 4,527 
Propionic acid, 3-thienyl- 

ethyl ester 
acyloin coupling reaction, 3,619 

Propionic acid, 3-(p-tolylsulfinyl)- 
d i an i o n s 

reactions with carbonyl compounds, 1,513 
Propionic acid, 3-(2,3,4-trimethoxypheny1)- 

Propionic acid, 3-trimethylsilyl- 
oxidation, 7,337 

ethyl ester 

Propionic acids 

Propionitrile, 2,2-bis(dimethylamino)- 

Propionitrile, 2,2-dimethoxy- 

acyloin coupling reaction, 3,619 

synthesis, 4,429 

synthesis, 6,577 

synthesis 
via Wacker oxidation, 7,45 1,452 

Propionitrile, 3-hydroxy- 
synthesis 
via ethylene oxide, 6,236 

Propionitrile, 3-oxo-3-phenyl- 
synthesis 
via phenacyl bromide, 6,23 1 

Propionyl chloride 
Friedel-Crafts reaction 

bimolecular aromatic, 2,740 
Propiophenone 

aldol reactions 
diasteroselective, 2,244 

oxidative rearrangement 
solid support, 7,845 

reduction 
lithium aluminum hydride, 8, 166 

tin enolates, 2,610 

synthesis, 6, 341 

synthesis, 3,799 

Knoevenagel reaction, 2,365 

hydroiodination, 4,288 
trimerization 

Propranolol 

Propylure 

2-Propynal, trimethylsilyl- 

Propyne 

potassium chromate catalysis, 5, 1148 

enynes from, 2,91 

Propyne, 1,3-bis(triisopropylsilyl)- 

Propyne, 1,3-bis(trimethylsilyl)- 

anion 

dilithium anion 

reaction with aliphatic carbonyl compounds, 2.91 

Lewis acid promotion, 1,328 

Peterson alkenation, 1,790 
reaction with chloral 

Propyne, 3-(t-butyldimethylsilyl)- 1-(trimethylsily1)- 

Propyne, 1 +butylthio- 

with benzil, 5,163 

anion 
13-enynes from, 2,91 

photolysis 

Propyne, dilithio- 
alkylation, 3,281 

Propyne, 1 -methylthio- 
photolysis 

with acetone, 5, 163 

hydroalumination, 8,737 

hydrobromination, 4.285 
hydroiodination, 4,288 
synthesis, 4,271 

Propynoate esters 
conjugate additions 

Prostacyclin 
analogs 

synthesis 

Propyne, 1-phenyl- 

Propyne, 3,3,3-trifluoro- 

Lewis acid catalyzed, 4, 164 

synthesis via Knoevenagel reaction, 2,381 

via cyclofunctionalization of 

via rearrangement of epoxides, 3,767 
propargylcyclopentanol, 4,393 

Prostac yclins 
synthesis 

Prostaglandin, 1 1-deoxy- 
via Pauson-Khand reaction, 5,1051 

synthesis 
via enolate alkylation, 3,9 

via Johnson methylenation. halogen incorporation, 

Prostaglandin, 9-fluoromethylene- 
synthesis 

1,741 
Prostaglandin, S-OXO- 

synthesis 

synthesis 

methyl ester 

via hydration of alkynes, 4,300 

via Johnson rearrangement, 5,839 

synthesis, 1,570 

via Diels-Alder reaction, 5,492 
via Michael addition, 4, 13 

Prostaglandin A2 

Prostaglandin D1 

Prostaglandin E1 
synthesis 

Prostaglandin E2 
synthesis 

synthesis 
via palladium-ene reaction, 5.35 

synthesis, 3,290,781; 6, 139; 8,163 

synthesis, 7,633 

via Diels-Alder reaction, 5,492 
Prostaglandin endoperoxide 

Prostaglandin F2. 

via cyclopropane ring opening, 4,1045 
A5-Pro~tagl~dinF1., 1 l-deOXyd,l la+poxy- 

ROStaglandin IZ,~-~Y&OXY- 
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synthesis, 7,633 

synthesis, 7, 62 1 

hydroxy group 

microbial hydroxylation, 7,66 
precursors 

synthesis, 3, 139 
reduction 

hydride transfer, 8, 100 
stereoselective synthesis 
via cyclopropane ring opening, 4, 1046 

synthesis, 1,569; 3, 103, 126,279, 289,649; 7,59, 
180,824; 8,163,171,269,560,561,695 
via addition reactions with organozincates, 4,97 
via asymmetric reduction, 8,546 
via Baeyer-Villiger reaction, 7,682,686 
via borohyride reduction, 8,537 
via carbomercuration, 4,904 
via catalytic hydrogenation, 8,567 
via 1 ,Cchirality transfer, 6,9 
via conjugate addition, 2, 330 
via conjugate addition-nolate alkylation, 3 ,9  
via conjugate addition to a,p-enones, 4, 141, 142 
via copper catalyzed Grignard additions, 4,91 
via cyclopropane ring opening, 4, 1045 
via Dieckmann reaction, 2,823 
via Diels-Alder reaction, 5,353 
via dihydropyrans, 7, 831 
via DMSO, 7,302 
via enol stannyl ether, 2,609 
via enone reduction, 8,545 
via intramolecular ene reactions, 5, 16 
via Michael addition, 4, 10 
via microbial oxidation, 7,54 
via Nazarov cyclization, 5,780 
via organoborane Michael addition, 4, 145 
via organocuprate conjugate addition, 4, 187 
via Patemc+Biichi reaction, 5, 157 
via Prins reaction, 2,529 
via protected cyanohydrins, 1,553; 3, 198 
via tandem vicinal difunctionalization, 4,245 
via vinylic sulfones, 4,25 1 
via vinylzirconium(IV) complexes, 1, 155 
via Wacker oxidation, 7,454 

Ab-Prostaglandin 4,9(0)-thia- 

Prostaglandins 

protection, 6,653 

Prostaglandins, 5,6-didehydro- 
synthesis 

Rostanoic acid 
synthesis 

via enolate alkylation, 3, 10 

via 1,Caddition of allylic sulfoxides to enones, 1, 
520 

Prostanoids 
synthesis, 1, 566 
via cyclopropane ring opening, 5,924 
via 1,3-dipolar cycloadditions, 4, 1077 
via electrocyclization, 5,771 
via organoaluminum reagents, 1,103 
via Pauson-Khand reaction, 5, 1051 

Proteases 
peptide synthesis, 6,395 
phthaloyl group removal 

amine protection, 6,643 
Protecting groups, 6,631-693 

N-acyl, 6,642 

alcohols, 6,646 

N-alkylidene, 6,644 
amines, 6,635 
carbonyl compounds, 6,675 
carboxy, 6,665 
interdependence, 6,633 
orthogonal stability, 6,633 
photosensitive, 6,668 
polymer esters 

carboxylic acids, 6,670 
principal demands, 6,63 1 
silyl 

thiols, 6,664 
two-step 

Rotoberberine 
synthesis 

N-alkyl, 6,644 

alcohol protection, 6,652 

amines, 6,639 

via Mannich reaction, 2,894,912 
via photoinduced iminium ion-benzylsilane 

cyclization, 2, 1040 
Protoberberine alkaloids 

synthesis 
via phthalide enolates, 2,946 

Protodealumination, 8,737 
Protodesilylation 

Prins reaction, 2,564 
Protodezirconation 

zirconium compounds, 8,690 
Protoemetinol 

synthesis 

Protoilludane 
via Mannich reaction, 2,913 

biosynthesis, 3,404 
synthesis, 3,389 

6-Protoilludene 
synthesis 
via magnesium-ene reaction, 5,40 

Protolichesterinic acid ester 

Protonation 
synthesis, 6,354 

acceptor radical anions, 7,884 
radical anions 

bimolecular reaction, 7,861 
Protonoly sis 

demercuration, 8,850 
hydroalumination adducts, 8, 753 
zirconium compounds, 8,690 

formaldehyde complexes 

reaction with tetracyanoethylene, 5 7 1  

enantioselective synthesis, 3,685 
synthesis, 3,685 

photochemical ring opening, 5,700 
photolysis, 5,737 

synthesis, 7,338 

synthesis, 6,759 

Protons 

theoretical studies, 1,286 
Protoporphorins 

Protostephanone 

Provitamin D 

Proxicromil 

PS-5 

via Mannich reaction, 2,922,924 
via reactions of enol silanes, 2,648 
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via silyl enol ethers, 2,637 
PS-5, l-p-methyl- 

Pschorr reaction 

synthesis 
via diastereoselective reaction, 2,652 

radical cyclizations, 4,8  11  
ring closure, 3,507 

radical cations 
Pseudocumene 

oxidation, 7,870 
Pseudocumene, iodo- 

reaction with amides, 4,452 
Pseudocytidme 

synthesis 
via Baeyer-Villiger reaction, 7,682 
via [4 + 31 cycloaddition, 5,611 

Pseudoguaiane 
biosynthesis, 3,388 
synthesis 

via photocycloaddition, 5,669 
via silyl enol ethers, 2,614 

Pseudoguaianolides 
synthesis 

Pseudohalides 

Pseudohalogens 

Pseudoisocytidme 

via Pauson-Khand reaction, 5,  1052 

synthesis, 6,225-255 

reactions with alkenes, 4,348-356 

synthesis 
via [4 + 31 cycloaddition, 5,611 

Pseudomonas oleovorans 
epoxidation, 7,429 

Pseudomonas ovalis 
reduction 

unsaturated carbonyl compounds, 8,559 

via Julia coupling, 1,795 

via Claisen-Claisen rearrangement, 5,888 
via ene reaction, 2,531 

Pseudomonate B, methyl deoxy- 

Pseudomonic acid 

synthesis 

synthesis 

Pseudomonic acid A 
synthesis 

via Diels-Alder reaction, 5,435 
Pseudomonic acid C 

synthesis 
via alkoxyselenation, 4,339 
via Julia coupling, 1,794, 795 

Pseudomonic acid esters 
synthesis 

via Peterson alkenation, 1,791 
Pseudopericyclic reactions 

(-)-Pseudopterosin A 
hetero electrocyclization, 5,741 

synthesis 
via cycloaromatization reaction, 2,622 

Pseudopyranoses 
synthesis 

Pseudo sugars 
synthesis 

Pseudouridine 
synthesis 

via Knoevenagel reaction, 2,386 

via Knoevenagel reaction, 2,386 

via [4 + 31 cycloaddition, 5,611 
Pseudowidme, 2-thio- 

synthesis 
via [4 + 31 cycloaddition, 5,611 

Psoralen 
hitiation, 8,626 

Pteridines, substituted 
synthesis 

via organocopper compounds, 3,219 
Pterins, substituted 

synthesis 

Pterocarpans 
synthesis 

via organocopper compounds, 3,219 

via isoflavones, 7,831 
Pterodactyladiene 

Puerarin, 7,4’-di-O-methyl- 

Pulchellon 

Pulegone 

synthesis, 3,872 

synthesis, 7,830 

synthesis, 8,935 

dien yltricarbonyliion complexes 
asymmetric synthesis, 4,688 

oxidation 
peroxy acid, 7,684 

oxiranes 
rearrangement, 3,771 

reduction, 8,563 
molybdenum complex catalyst, 8,554 

synthesis 
via ene reaction, 2,540 

Pulo ’upone 
synthesis 

via Diels-Alder reactions, 5,364 
via intramolecular Diels-Alder reaction, 5,545 

Pumiliotoxin A 
synthesis, 6,742 

enantioselective, 2,1028 
via ene reaction, 2,550 
via Mannich reaction, 2, 1030 

Pumiliotoxin C 
synthesis, 6,756,769 

via Diels-Alder reactions, 5,333, 360 
via Eschenmoser coupliig reaction, 2,876 
via nitrone cyclization, 4, 11 17 

Pumiliotoxin 251D 
synthesis 

Pumiliotoxins 
synthesis 

Pummerer rearrangement, 7,194 
abnormal reactions, 7,203 
a-alkylation 

preparation of a-alkylated sulfides, 7,199 
a-arylation 

preparation of a-arylated sulfides, 7,199 
asymmetric reaction 

a-acetoxylation, 7, 199 
p-elimination, 7,204 
examples, 7, 196 
hydroxylic solvents, 7,202 
intramolecular 

a-acetoxylation, 7, 196 
participation by hydroxy groups, 7,202 

via Mannich reaction, 2, 1031 

via iminium ion-vinylsilane cyclization, 1,593 
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preparation of a-alkylated and a-arylated sulfides, 
7,199 

mechanism, 7,195 
(methy1thio)methyl ethers, 7,292 
nitrogen participation, 7,201 
oxidation 

oxidative rearrangement, 7, 826 
a-phenylsulfinylacq4ates, 2,363 
sulfoxides 

transannular reactions, 7,205 
trimethylsilyl triflate, 7,202 
vinylic sulfoxides, 6, 15 1 
vinylogous, 7,204 

synthesis 

Punaglandins 
synthesis 

Punctatin A 

halides, 7,667 

formation of a-functionalized sulfides, 7, 193 

Pummerer's ketone 

use of silver carbonate, 3,664 

via retro Diels-Alder reactions, 5, 562 

synthesis, 3,984 
via photochemical C-H insertion reactions, 3, 

1058 
Pupukeanane, isocyano- 

synthesis, 7 ,3  18 
Purine, 9-alkyl-6-iodo- 

Sml  reaction, 4,462 
Purine, 6-chloro- 

coupling reactions 

Purine, 6-methylthio- 
coupling reactions 

analogs 

889 
synthesis 

with primary alkyl Grignard reagents, 3,462 

with primary alkyl Grignard reagents, 3,462 
Purines 

synthesis via Eschenmoser coupling reaction, 2, 

via Eschenmoser coupling reaction, 2,889 
Push-pull alkenes 

addition reactions, 4, 122-128 
Pyllodulcin 

synthesis 
via directed lithiation, 1,477 

Pyran 
synthesis 
via palladium(I1) catalysis, 4, 557 

Pyran, 2-alkenyldihydro- 
synthesis 
via cyclization of 8-allenic ketones, 4,397 

Pyran, 2-alkenyltetrahydro- 
synthesis 
via cyclization of 8-allenic alcohols, 4,396 

Pyran, 3-alkyl-4-chlorotetrahydro- 

Pyran, 2-alkyltetrahydro- 

Pyran, 4-chlorotetrahydro- 

synthesis from 1-alkenes 
Prins reaction, 2,528 

synthesis 
via Lewis acid promoted reaction, 1,346,347 

formation 
type III ene reaction, 2,553 

Pyran, cis-2,6-dialkyl-4-chlorotetrahydro- 
synthesis 

via ene reaction, 2,554 
Pyran, dihydro- 

allylic oxidation, 7, 103 
oxidation 

pyridinium chlorochromate, 7,267 
reaction with dichlorocarbene, 4, 1005 
ring contraction, 7,831 
synthesis 
via allylic anions and epoxides, 2,60 

Pyran, tetrahydro- 
arene alkylation by 

synthesis 
Friedel-Crafts reaction, 3,315 

stereoselectivity, 4,381,384 
via electrophile cyclization, 7,523 

W-Pyran-33 -diol, 3,4,5,6-tetrahydro-4-nitro- 
synthesis 
via Henry reaction, 2,327 

W-Pyran-3-01, tetrahydro-2,2,6-trimethyl- 
synthesis 
via sulcatol, 7,634 

Pyranonaphthyridine 
synthesis 
via Knoevenagel reaction, 2,380 

Pyranones see Pyrones 
Pyranooxepin 

synthesis 
via Friedel-Crafts reaction, 2,765 

Pyrano[2,3-b]pyridine 
synthesis 

Py ranop yrone 

Pyranoquinoline 

via Knoevenagel reaction, 2,380 

aldol cyclization, 2, 170 

synthesis 
via Perkin reaction, 2,401 

Pyranose 
synthesis, 6,35 

Diels-Alder reaction, 2,690 
Pyranoside, 2,3-anhydr0-4-O-tosyl- 

reaction with sodium azide, 6,91 
Pyranosides 

methylenation, 1,737 
reductive ring cleavage, 8,218 

C-Pyranosides 
synthesis 
via cuprate 1,2-addition, 1, 126 

Pyranosides, methyl- 
2,3-unsaturated 

reduction, 8,219 
Pyrans 

synthesis 
via Knoevenagel reaction, 2,379,380 
via photolysis, 5,741 

Pyrans, dihydro- 
coupling reactions 

with alkyl Grignard reagents, 3,444 
[2 + 21 cycloaddition reactions 

methyl tetrolate, 5, 1067 
metallation, 3,252 
Pauson-Khand reaction, 5 4 5 ,  1048 
reaction with Grignard reagents 

reaction with organocopper compounds, 3,218 
synthesis, 1,589 

nickel catalysts, 3,229 

via Diels-Alder reaction, 5,435 
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Pyrans, 3,4-dihydro- 
reaction with dimethyl acetylenedicarboxylate 

dihydrooxacine synthesis, 5,687 
reaction with isocyanates 

glycal synthesis, 5, 108 
synthesis 

via Diels-Alder reaction, 5,453 
Pyrans, 5,6-dihydr0- 

synthesis 
via Diels-Alder reactions, 5,430 
via vinylsilane acetals, 1,589 

Pyranulose acetate 

Pyranylamines, tetrahydro- 

Pyranyl sulfides, tetrahydro- 

Pyrazine, chloro- 

synthesis, 4, 1092 

reduction, 8,228 

reduction, 8,230 

Swl reaction, 4,462 
synthesis 

via dichlorocarbene insertion, 4,1021 
Pyrazine, 2,5-dibenzyl- 

Pyrazine, 2,5-diboradihydro- 
hydrogenation, 8,643 

oxidation 
use of chromyl trichloroacetate, 7,601 

hydrogen peroxide, 7,750 

Pyrazine, tetrachloro- 
oxidation 

Pyrazines 
amination, 4,436 
Diels-Alder reactions, 5,491 
reduction, 8,643 
Vilsmeier-Haack reaction, 2,789 

Pyrazines, 2-acyloxy- 
acylating agent, 1,422 

Pyrazinethiol 
synthesis, 7,667 

Pyrazinium chlorochromate 
oxidation 

alcohols, 7, 271 
Pyrazino[ 1,2-ulindole, 1,2,3,4-tetrahydro- 

via Ritter reaction, palladium, 6,284 
Pyrazino[ 1,2slquinoline, hexahydro- 

via Knoevenagel reaction, 2,379 
Pyrazinyl sulfoxide 

Pyrazole, l-acetyl- 

5H-Pyrazole, 5-acetyl-3,4-diethoxycarbonyl-5-methyl- 

Pyrazole, 4-acyl- 

Pyrazole, amino- 

1 ,ZPyrazole, 4-(3-butenyl)- 

Pyrazole, 3S-dimethyl- 

synthesis 

synthesis 

Pummerer rearrangement, 7,667 

Friedel-Crafts reaction, 2,744 

synthesis 

synthesis 

via cycloaddition, 3,893 

via hydrazone anions, 2,523 

synthesis 
via activated allene, 4.56 

synthesis 
via retro Diels-Alder reactions, 5,582 

chromium trioxide complex 
alcohol oxidation, 7,260 

allylic oxidation, 7, 104 
pyridinium chlorochromate 

allylic alcohol oxidation, 7,264 
Pyrazole, 3,5-dimethyl-N-acyl- 

metal hydrides, 8,271 
reduction 

Pyrazole, nitro- 
reduction, 8,636 

-le, 4-(2'-styryl)- 
synthesis 

via retro Diels-Alder reactions, 5,584 
Pyrazole, tetrahydro- 

synthesis 
via amination, 7,741 

Pyrazole, triaryl- 
synthesis 

via hydrazone anions, 2,522 
Pyrazole4carbaldehyde 

synthesis 
via Vilsmeier-Haack reaction, 2,791 

Pyrazoles 
reduction, 8,636 
synthesis, 3,905; 5, 1070; 6, 117 

via dihalocyclopropyl compounds, 4,1023 
via hydrazone anions, 2,522 
via Knoevenagel reaction, 2,362,379 
via retro Diels-Alder reactions, 5,582 

Vilsmeier-Haack reaction, 2,780 

reduction, 8,636,965 
Pyrazoles, N-acyl- 

metal hydrides, 8,27 1 
Pyrazoles, N-alkyl 

lithiation, 1,477 
Pyrazoles, 3,5-dialkyl- 

synthesis, 1,557 
3,5-F'yrazolidmedione, 4-diazo- 

decomposition, 3,902 
3,5-F'yrazolidinedione, 1,2-dimethyl- 

Knoevenagel reaction, 2,357 
Pyrazolidines 

reduction, 8,636 
Pyrazoline, tosyl- 

reaction with trimethylaluminum 

Pyrazolines 
nitrogen extrusion 

reduction, 8,636 
synthesis 

1-Pyrazolines 
synthesis 

2-F'yrazolines 

pyrazolol synthesis, 1,98 

cyclopropane formation, 4,954 

via azacyclopropanes, 7,628 

via diazo compounds, 4,953 

5-substitUted 
synthesis via nitrilimine cycloaddition, 4, 1084 

1 -Pyrazolines, 3-substituted 
synthesis 

Pyrazolinone 
via diazoalkane cycloaddition, 4,1102 

stereochemistry 

2-Pyrazolin-5-one 
epoxidation, 7,372 

via hydrazone anions, 2,523 
via intermolecular addition, 4.51 

synthesis 
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4-€’yrazolinone, N-sulfonyl- 

L-selectride, 8,637 
reduction 

5-Pyrazolinones 

Pyrazoloimidazolidinone 

Pyrazolols 

catalytic hydrogenation, 8,637 

reduction, 8,636 

synthesis 
via tosylpyrazolines, 1,98 

Pyrazolone, benzylidene- 
Knoevenagel reaction 

stereoselectivity, 2,351 

Knoevenagel reaction, 2,364 
stereoselectivity, 2,351 

5-Pyrazolones, 4-arylidene- 
Diels-Alder reactions, 5,454 

Pyrazolop yridines 
synthesis 

Pyrazolones 

via Vilsmeier-Haack reaction, 2,787 
Pyrene, 15,16-dimethyldihydroro- 

electrocyclization, 5,705 
Pyrene, tetrahydro- 

synthesis 

Pyrene-3-aldehyde 

Pyrenes 

via photolysis, 5, 728 

Wolff-Kishner reduction, 8,338 

synthesis 
via electrocyclization, 5,720 

Pyrenochaetic acid A 
synthesis 

Pyrenophorin 
via retro Diels-Alder reaction, 5,57 1 

synthesis, 1, 569; 3, 126 
via macrolactonization, 6,375 
via organostannane acylation, 1,446 

Pyrethrin 

Pyrethrin-I 

Pyrethroids 

esters, 6, 324 

pyrolysis, 5,7 17 

enantioselective synthesis 

synthesis, 3, 848 
via cyclopropanation, 4, 1039 

via chiral cyanohydrins, 1,546 
Pyre thr o lone 

synthesis 
via Wacker oxidation, 7,455 

Pyrethrolone, tetrahydro- 
methyl ether 

Pyridazine, chloro- 
alkylation 

Pyridazine, Nfl-diacylhexahydro- 
ring scission, 8,640 

Pyridazine, 4,5-dibenzoyl- 
synthesis, 7,777 

Pyndazine, 4-nitro-, 1 -oxide 
ammonia adducts 

oxidation, 4,434 
Pyridazine N-oxides 

synthesis via cyclopropane ring opening, 4, 1046 

with primary alkyl Grignard reagents, 3,461 

deoxygenation, 8,390,640 
reaction with aryl Grignard regents, 3,494 

Pyridazines 
ammonia adducts 

Diels-Alder reactions, 5,491 
reduction, 8,640 
synthesis 

oxidation, 4,434 

via Knoevenagel reaction, 2,362,379 
Pyridazines, dihydro- 

reduction, 8,640 
Pyridazines, tetrahydro- 

reduction, 8,640 
Pyridazinium salts 

reduction, 8,640 
3-Pyridazinone 

reduction 

6-Pyridazinone, 1 -alkyl- 

LAH, 8,641 

zinc, 8,563 

reduction 

6-Pyridazinone, 4,5-dihydro- 

excess LAH, 8,641 
reduction 

Pyridazones 
synthesis 

2,2’-Pyridil 
rearrangement, 3,826 

2,2‘-Pyridilic acid 
synthesis, 3,826 

Pyridine, 2-acetyl- 
reduction 

via hydrazone anions, 2,522 

hydride transfer, 8,94 
Pyridine, 3-acetyl- 

hydrogenation 

Pyridine, 4-acetyl- 
hydrogenation 

catalytic, 8, 141 

catalytic, 8, 141 
Pyridine, 1 -acyl+-benzylidene- 1 &dihydro- 

synthesis 
use in mixed anhydride synthesis, 6,310 

Pyridine, 6-alkoxy-2-hydroxy- 
synthesis 
via Knoevenagel reaction, 2,378 

Pyridine, 2-alkylthio- 
synthesis 

hydrogenation, 8,598 

synthesis 

via [2 + 2 + 21 cycloaddition, 5, 1154 
Pyridine, amino- 

Pyridine, 2-amino- 

via [2 + 2 + 21 cycloaddition, 5, 1154 
Pyridine, 2-benzoyl- 

reduction 
hydride transfer, 8,94 

Pyridine, 4-benzoyl- 

Pyridine, 4-benzyl- 

Pyridine, bis(alkylsulfony1)- 

Pyridine, bis(alky1thio)- 

Pyridine, bis(5-hexyny1)methyl- 

reduction 
dissolving metals, 8,115 

acid anhydride synthesis, 6,310 

synthesis, 4,443 

synthesis, 4,443 

synthesis 
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via cycloaddition, 5,  1154 
Pyridine, 2-bromo- 

coupling reactions 
with primary alkyl Grignard reagents, 3,460 

Pyridine, 3-bromo- 
dehy drohalogenation 

Swl reaction, 4,462 

Sml reaction, 4,462 

coupling reactions 

pyridyne generation, 4,489 

Pyridine, 4-bromo- 

Pyridine, 2-chloro- 

with primary alkyl Grignard reagents, 3,460 
Pyridine, 3-ChlOrO- 

synthesis 
via dichlorocarbene insertion, 4, 1021 
via dihalocarbene, 4, 1004 

Pyridine, 2-chloro-3,5-dinitro- 
glycoside synthesis, 6,54 

Pyridine, chlorofluoro- 
hydrogenolysis, 8,901 

Pyridine, 2-cinnamoyl- 
reduction 

dihydropyridines, 8,561 
Pyridine, 3-cyano- 

reduction 
borohydrides, 8,580 

Pyridine, cyanodihydro- 
dimerization, 5,64 

Pyridine, 3-cyano- 1,4,5,6-tetrahydro- 
synthesis, 8,580 

Pyridine, 2,3-dehydro- 
generation, 4,489 

Pyridine, 2,6-dibromo- 
oxidation 

reaction with carbanions 
hydrogen peroxide in trifluoroacetic acid, 7,750 

via Sml reaction, 4,468 
Pyridine, 2,64ichloro- 

coupling reactions 
with primary alkyl Grignard reagents, 3,460 

Pyridine, 3,5-dichlorotrifluoro- 

Pyridine, 3,5-dicyano- 
hydrogenation, 8,905 

reduction 
aluminum hydrides, 8,583 
borohydrides, 8,580 

Pyridine, 3,s-diethoxycarbonyl- 

borohydrides, 8,580 
reduction 

Pyridine, 3,5-diethoxycarbonyl-2,6-dimethyl- 
1,4-dihydro- 
reduction 

unsaturated carbonyl compounds, 8,561 
Pyridine, 2,6-dihydroxy- 

synthesis 
via Knoevenagel reaction, 2,378 

Pyridine, 2,6-dimethyl- 
hydrogenation 

a-lithiated 

Rosenmund reduction, 8,287 

catalyst 

nickel catalysts, 8, 597 

crystal structure, 1,12 

Pyridine, 4-dimethy lamino- 

thiol ester synthesis, 6,437 

esterification 

1-N-oxide 
carbohydrates, 6,657 

oxidation with, 7,662 
Pyridine, Nfl-dimethylamino- 

catalyst 
acylation, 6,327 

Pyridine, 2,6-disubstituted-l,2,5,6-tetrahydro- 
synthesis 

via Mannich reaction, 2, 1035 
Pyridine, hydroxy- 

normal, 2,770 
Reimer-Tiemann reaction 

Pyridine, 3-hydroxy- 
electroreduction, 8,593 
hydrogenation, 8,598 

betaine 
Pyridine, 3-hydroxy-N-phenyl- 

reaction with alkynes, 4,48 
Pyridine, iodo- 

coupling reactions 
with alkylzinc reagents, 3,460 

Pyridine, 3-iodo- 
Swl reaction, 4,462 

Pyridine, mercapto- 
synthesis, 4,441 

Pyridine, 2-mercapto- 
N-oxide 

pol ymer-bonded 

Pyridine, 2-methoxy- 

Pyridine, 3-methoxy- 

0-acyl thiohydroxamates from, 7,719 

synthesis via Friedel-Crafts reaction, 3,302 

ortho metallation, 1,474 

reduction 
borohydrides, 8,584 

Pyridine, P-methoxyvinyl- 
synthesis, 2,598 

Pyridine, methyl- 
microbial oxidation, 7,75 

Pyridine, 2-methyl- 
hydrogenation 

Pyridine, 4-methyl- 

Pyridine, 2-methyl-3-acyl- 

Pyridine, 2-methyl-3-formyl- 

Pyridine, 6-methyl-2,3,4,5-tetrahydro- 

nickel catalysts, 8,597 

Vilsmeier-Haack reaction, 2,789 

synthesis, 1,560 

synthesis, 1,560 

N-oxide 
reaction with allylmagnesium bromide, 1,393 

Pyridine, N-methyltetrahydro- 
hydroformylation, 4,927 

Pyridine, 3-methylthio- 
reduction 

borohydrides, 8,584 
Pyridine, 6-methyl-2-vinyl- 

Michael addition, 4, 10 
Pyridine, 3-nitro- 

electroreduction, 8,593 
reduction 

borohydrides, 8,580 
Pyridine, 4-nitro- 

aromatic nucleophilic substitution, 4,432 
N-oxide 
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aromatic nucleophilic substitution, 4,432 
Pyridine, 2-nitroso- 

Pyridine, pentachloro- 
dehalogenation 

Pyridine, pentafluoro- 

synthesis 
via oxidation of sulfhnides, 7,752 

aluminum hydrides, 8,584 

alcohol protecting group, 4,439 
catalytic hydrogenation, 8,903 
oxidation 

hydrogen peroxide, 7,750 
Pyridine, 2-phenyl- 

hydrogenation 

Pyridine, 4-phenyl- 
synthesis, 3 ,5  13 

Pyridine, 4-pyrrolidino- 
catalyst 

nickel catalysts, 8,598 

acylation, 6, 327 
Pyridine, tetrachloro-4-substituted 

dehalogenation 
aluminum hydrides, 8,584 

Pyridine, 3-trialkylstannyl- 
reduction 

borohydrides, 8,585 
Pyridine, 3-trimethylsilyl- 

borohydrides, 8,585 
Pyridine, 2-trimethylstannyl- 

Friedel-Crafts reaction, 2,743 
Pyridinecarbaldehyde 

synthesis, 7,656 
Pyridine-2-carbaldehyde 

aldol reaction 

reduction 

4-(Nfl-dimethylamino)-2-butanone, 2, 147 
Pyridine-3-carbaldehyde 

synthesis 
via Vilsmeier-Haack reaction, 2,783 

Pyridine-3-carbaldehyde, 4-phenyl- 
synthesis 

via Vilsmeier-Haack reaction, 2,782 
Pyridinecarbohydroxamic acid 

Lossen reaction, 6,824 
2-Pyridinecarboxylic acid 

Curtius reaction, 6,812 
4-Pyridinecarboxylic acid, 2,6-diphenyl- 

synthesis 
via oxidative cleavage of alkenes, 7,578 

Pyridinecarboxylic acids 
electrolytic reduction, 8,285 
hydrogenation, 8,599 

Pyridinedicarbaldeh yde 
synthesis, 7,656 

2,6-Pyridinedicarbothioate, 00-dimethyl 
reaction with glycols 

synthesis of thioxoesters, 6,449 
Pyridine-3,5-dicarboxylic acid 

hydride transfer, 8,82 
hydrogenation, 8,599 

hydride donors, 8,92 

dehydrogenation, 7,144 
deoxygenation, 8,391,600 
oxidation with, 7,661 

Pyridine-3,5-dicarboxylic acid, 1 ,Cdihydro- 

Pyridine N-oxides 

reduction, 8,392,587 
Pyridine N-oxides, 2-acylthio- 

synthesis, 6,441 
Pyridines 

acylating agents, 1,422 
borane 

reductive amination, 8,54 
catalyst 

acid chloride synthesis, 6, 302 
coupling reactions 

with sp3 organometallics, 3,460 
derivatives 

synthesis, 2,521 
hydrogenation 

homogeneous catalysis, 8,455,600 
metallation 

addition reactions, 1,471 
N-oxidation 

rn-chloroperbenzoic acid, 7,749 
N-oxides 

Knoevenagel reaction, 2,364 
reactions with alkyl radicals, 4,768 
reduction, 8,579400 

aluminum hydrides, 8,583 
borohydrides, 8,580 
dihydropyridine, 8,589 

regioselective cyanation, 4,433 
2-substituted 

synthesis 
lithiation, 1,474 

via [2 + 2 + 21 cycloaddition, 5,  1152-1 155 
via Diels-Alder reactions, 5,412,416,491 
via metal catalysts, 5,  1153 
via nitrogen-stabilized carbanions, 1,461 
via Reimer-Tiemann reaction, 2,773 
via retro Diels-Alder reactions, 5,583 
via tandem vicinal difunctionalization, 4,251 

Pyridines, 4-acyloxy- 
reaction with thiols 

synthesis of carbothioates, 6,443 
Pyridines, 3-alkoxy- 

metallation, 1,474 
Pyridines, alkyl- 

oxide 

synthesis, 4,428 

Pyridines, 2-alkyl- 

reduction, 8,392 

via alkyl radical addition, 7,732 

synthesis 
via [2 + 2 + 23 cycloaddition, 5, 1152 

Pyridines, 3-alkyl- 
synthesis 

via imine anions, 2,482 
Pyridines, 4-alkyl- 

Pyridines, 2-aryl- 
regioselective synthesis, 4,446 

synthesis, 3 ,5  12; 4,430 
via [2 + 2 + 21 cycloaddition, 5, 1152 

Pyridines, 4-aryl- 
synthesis, 3, 512; 4,428 

Pyridines, 2-(o-cyanoalkyl)- 
synthesis 

Pyridine, dihydro- 
via cocycloaddition, 5,  1155 

analysis of aldehydes 
Knoevenagel reaction, 2,354 
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aromatization 

solid support, 7,846 
Hantzsch synthesis 

Knoevenagel reaction, 2,376 
optically active 

synthesis, 2,521 
oxamination, 7,489 
oxidation, 4,428 
reaction with singlet oxygen, 2, 1068 
synthesis 

via conjugate addition, 4,215 
via conjugate addition to oxazolines, 4,206 
via ketocarbenoids and pyrroles, 4, 1061 
via Knoevenagel reaction, 2,384 

Pyridines, 1 ,Zdihydro- 
Diels-Alder reactions 

acyl nitroso compounds, 5,420 
nitrosobenzene, 5,418 

borohydrides, 8,585 

via hetero electrocyclization, 5,741 

reduction 

synthesis 

Pyridines, 1 ,Cdihydro- 
acid stability, 8,95 
chiral 

chiral macrocyclic 

enantioselective reductions, 8,93 
hydride donor, 8,92 
macrocyclic 

redox potentials, 8,93 
reduction 

reduction potential 

synthesis 

intramolecular reductions by, 8,95 

reduction, model, 8,95 

enantioselective reductions, 8,95 

pyridinium salts, 8,589 

thermodynamic activation, 8,82 

via retro Diels-Alder reactions, 5,583 
Pyridines, 5,6-dihydro- 

synthesis 
via intramolecular Ritter reaction, 6,273 
via retro Diels-Alder reactions, 5, 583 

Pyridines, halo- 
coupling reactions, 3,509 
oxide 

reaction with magnesium dialkylcuprates, 3,219 

Swl reaction, 4,462 

synthesis 

reduction, 8,392 

Pyridines, 2-halo- 

Pyridines, 2-imino- 

via [2 + 2 + 21 cycloaddition, 5, 1156 
Pyridines, substituted 

synthesis 
via organocopper compounds, 3,219 

Pyridines, tetrahydro- 
carbene complexes 

Schopf reaction, 2,943 
synthesis 

reactions with diphenylacetylene, 5, 1105 

via N-acylhinium ions, 2, 1072 
via Diels-Alder reactions, 5,404,406 
via Mannich reaction, 2, 1034 

Pyridines, 1,2,3,6-tetrahydro- 
oxamination, 7,489 

Pyridines, vinyl- 
Michael addition, 4, 10 
synthesis, 3,498 

aldolization, 2, 150 

carbamates 

2-Pyridinethiones 

2( lH)-Pyridinethione, 3-formyl- 

2-Pyridinethione, N-hydroxy- 

radical cyclization, 4,8 12 

synthesis 
via [2 + 2 + 23 cycloaddition, 5, 11 58 

Pyridinethiones, N-alkoxy- 

Pyridinium bromide, 1 -methyl-4-carbamoyl- 

Pyridinium chloride, 2-benzoylthio-1-methyl- 
acid anhydride synthesis, 6 ,3  10 

Fyridinium chlorochromate 
allylic oxidation, 7, 103 
organoborane oxidation, 7,601 
oxidation 

alkoxy radicals from, 4,812 

reduction 
dithionite, 8,589 

alcohols, 7,260 
2-nitro alcohols, 2,323 
solid-supported, 7,841 

oxidative halogenation reagent, 7,530 

oxidation 
Pyridinium chlorochromate, 4-(dimethylamino)- 

alcohols, 7,269 
Pyridinium chromate 

inert inorganic support 

oxidation 
alcohol oxidation, 7,279 

solid support, 7,845 

allylic oxidation, 7, 103 
oxidation 

Pyridinium dichromate 

alcohols, 7,272 

alcohols, 7,277 

alcohols, 7,277 
Pyridinium fluorochromate 

alcohols, 7,267 

Pyridinium dichromate, 3-carboxy- 
oxidation 

Pyridinium dichromate, 4-carboxy- 
oxidation 

oxidation 

Pyridinium iodide, 1 -methyl-4-cyano- 
reduction 

borohydrides, 8,587 
Pyridinium salts 

arene substitution reactions, 4,425 
oxidation 

reactions with alkyl radicals, 4,768 
reduction 

of primary and secondary alcohols, 8,96 

aluminum hydrides, 8,587 
borohydrides, 8,584 
dihydropyridine, 8,589 
regioselectivity, 8,92 

Pyridinium salts, 2-acyloxy- 

alcohols, 6, 33 1 
Pyridinium salts, 2-acylthio-N-alkyl- 

Pyridinium salts, alkoxy- 

acylation 

acylating agents, 6,442 
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reduction 
aluminum hydrides, 8,587 

Pyridinium salts, N-alkyl- 
reductive deamination, 8,827 

Pyridinium salts, 1 -alkyl-3-carbamoyl- 
partial reduction, 8,600 

Pyridinium salts, 1 -amino- 
reduction 

borohydrides, 8,587 
Pyridinium salts, N-(aryloxy)- 

rearrangement, 4,430 
Pyridinium salts, azo- 

arene substitution reactions, 4,425 
Pyridinium salts, 4-cyano-1 -methyl- 

polarographic reduction, 8,595 
Pyridinium salts, 5d-dihydro- 

reactions with organometallic compounds, 1,367 
Pyridinium salts, 1,3-dimethyl- 

reduction 
borohydrides, 8,587 

Pyridinium salts, N-(2,6-dimethy1-4-oxopyridin-l-y1)- 
aromatic nucleophilic substitution, 4,430 

Pyridinium salts, fluoro- 
reaction with alcohols 

iodination, 6,214 
Pyridinium salts, 2-halo- 

carbothioate synthesis, 6,438 
Pyridinium salts, 4-nitroaryl- 

electroreduction, 8,595 
Pyridinium sulfonate, 2-fluoro- 1 -methyl- 

activator 
DMSO oxidation of alcohols, 7,299 

Pyridinium p-toluenesulfonate 
catalyst 

Diels-Alder reaction, 2,683 
Pyridinium tosylate, 2-fluoro- 1 -methyl- 

Pyridinotropolone 

Pyridin-1-yl, 2,6-dimethyl-4-oxo- 

Pyrido[2,3-d]benzopyran, 10-hydroxy- 10-methyl- 

glycoside synthesis, 6,54 

rearrangements, 3,818 

arene substitution reactions, 4,425 

6-nitro- 
synthesis, 4,430 

Pyrido[4,3-b]carbazole 
synthesis 
via Knoevenagel reaction, 2,379 

Pyrido[3,2-d]coumarins 
synthesis, 4,430 

Pyridodip y rimidine 
alcohol oxidation, 8,97 

2-Pyridone, l-alkyl- 
reduction 

aluminum hydrides, 8,583 
2-Qridone, 5,6-dihydro- 

synthesis 
via Mannich reaction, 2,930 

Pyridone, N-hydroxy- 

2-Pyridone, N-methyl- 

4-Pyridone, l-methyl- 

oxidation with, 7,662 

photodimerization, 5,637 

reduction 
dissolving metals, 8,597 

F'yridones 
electroreduction, 8,593 

hydrogenation, 8,598 
synthesis 

2-Pyridones 
photodimerization, 5,637,638 
synthesis 

via Knoevenagel reaction, 2,361 

via [2 + 2 + 21 cycloaddition, 5, 1155-1 157 
via 6-ketonitriles, 6,280 
via Mannich reaction, 2,916 

4-Pyridones 
reduction 

dissolving metals, 8,597 
lH-Pyrid0[3.2,1 -kT]phenothiazine 

Mannich reaction 

synthesis 
with preformed iminium salts, 2,902 

via Friedel-Crafts reaction, 2,759 
Pyridop yrimidines 

synthesis, 3, 543 
Pyrid0[2,1 -b]quinazoline 

synthesis 

Pyridoxine 
synthesis 

via carbonylation, 3, 1038 

via [2 + 2 + 21 cycloaddition, 5 ,  1154 
Pyridylamides, N-methylamino- 

acylation 
Grignard reagents, 1,422 

Pyridyl betaine, nitro- 
cycloaddition reactions 

fulvenes, 5,630 
2-Pyridy lcarbox ylates 

acylation, 1,434 
Pyridylethoxycarbonyl group 

amine-protecting group, 6,639 
Pyridylethyl esters 

carboxy-protecting groups, 6,666 
3-Qridyl isocyanide 

0-acyl thiohydroxamate photolysis, 7,731 
2-Pyridyl ketone-0-acyloximes 

acylation 
Grignard reagents, 1,422 

Pyridylnitriles 
cycloaddition reactions, 5,  1152 

Pyridylsulfonyloxy group 
alcohol inversion, 6,22 

Pyridyl thioesters 
use in synthesis 

lactones, 6,438 

coupling reactions 
Pyridyl triflate 

2,3-Pyridynes 

3P-Pyridynes 

Pyrimidine, 5-bromo-6-chloro-2,4-dimethyl- 

Pyrimidine, 2-chloro- 

Pyrimidine, 5-chloro- 

with Grignard reagents, 3,460 

nucleophilic addition, 4,494 

Diels-Alder reactions, 5, 384 
nucleophilic addition, 4,494 

hydrogenolysis, 8,902 

SRN~ reaction, 4,462 

synthesis 
via dichlorocarbene insertion, 4, 1021 

Pyrimidine, 2-chloro-4,6-dimethyl- 
hydrogenolysis, 8,906 



Pyrimidine Cumulative Subject Index 730 
Pyrimidine, 4-dialkylboryloxy-2-isopropyl-6-methyl- 

boryl enolates from, 2,244 
Pyrimidine, 1,3-dialkylJ,5-dimethylhexahydro- 

alkylation, 6,523 
Pyrimidine, 2,4-diamino-5-(3,4,5-triethylbenzyl)- 

synthesis, 3,301 
Pyrimidine, hydroxy- 

Reimer-Tiemann reaction 
normal, 2,770 

Pyrimidine, 4-methoxy- 
1 -oxide 

cyanation, 4,433 
Pyrimidine, 6-methyl- 

Pyrimidine, 2-methylthio- 
Vilsmeier-Haack reaction, 2,789 

alkylation 
with primary alkyl Grignard reagents, 3,461 

Pyrimidine, perhydro- 
synthesis 
via Mannich reaction, 2,916 

Pyrimidine, thio- 
synthesis 
via Eschenmoser coupling reaction, 2,889 

Pyrimidine, trichloro- 
alkylation 

with primary alkyl Grignard reagents, 3,461 
5-Pyrimidinecarbonitriles, 2-aryloxy-4-amino- 

Pyrimidinediones 
synthesis, 4,440 

isoalloxazines from, 4,436 
synthesis 

Pyrimidines 
analogs 

via [2 + 2 + 21 cycloaddition, 5, 1158 

synthesis via Eschenmoser coupling reaction, 2, 
889 

Diels-Alder reactions, 5,491 
heterocyclic fused 

synthesis, 3,543 
N-oxides 

cyanation, 4,433 
Knoevenagel reaction, 2,364 

reduction, 8,642 
synthesis 
via Vilsmeier-Haack reaction, 2,787 

Pyrimidines, N-benzyldihydro- 
reduction 

sodium borohydride, 8,642 
Pyrimidine-2-thione, l-aryl- 

reduction 
LAH, 8,642 

Pyrimidine-2( lH)-thiones 
reduction 

sodium borohydride, 8,642 
Pyrimidinium salts, dihydro- 

reduction, 8,642 
Pyrimidinone 

synthesis 
via retro Diels-Alder reactions, 5,583 

Pyrimidin-2( 14-ones 
reduction 

sodium borohydride, 8,642 
Pyrimidoblamic acid 

synthesis 
via Diels-Alder reaction, 5,492 

Pyrimidop yridine 

synthesis 
via Peterson alkenation, 1,792 

Pyroangolensolide 
synthesis, 7, 174 

F’yrocalciferol 
synthesis 
via electrocyclization, 5,700 

F’yrogermacrone 
synthesis 
via Cope rearrangement, 5,809 

Pyrone, a-cuprio- 
reactivity, 3,217 

Pyrone, dihydro- 
optically pure 

reduction 

synthesis 

Diels-Alder reaction, 2,688 

DIBAL-H, 8,544 

via Diels-Alder reaction, 2,665 
via Knoevenagel reaction, 2,359 

2-Pyrone, 3,4-dihydro-4,4-dimethyl- 

with benzoquinone, 5, 156 
photolysis 

Pyrone, 3,5-diphenyl- 
synthesis 
via Vilsmeier-Haack reaction, 2,785 

Pyrone, 4-hydroxy-6-methyl- 
Knoevenagel reaction product 

Michael reaction, 2,359 
2-Pyrone, 4-isopropyl-6-methyl- 

alkylation, 3,24 
4-Pyrone, 2-methoxy- 

reduction 
stereoselectivity, 8,5 

Pyrone-3-carboxylate 
synthesis 
via Michael addition, 4,41 

Pyrones 
[3 + 21 cycloaddition reactions, 5,307 
Diels-Alder reactions, 5,330 
enzymic reduction 

synthesis 
specificity, 8, 196 

via activated alkynes, 4,53 
via [2 + 2 + 1 + 11 cycloadditions, 5, 1102 
via [2 + 2 + 21 cycloaddition, 5, 1157 
via dibromocyclopropyl compounds, 4, 1023 
via Michael addition, 4 4 1  
via tandem vicinal difunctionalization, 4,25 1 

2-Pyrones 
6-conjugated 

[4 + 31 cycloaddition reactions, 5,604 
photodimerimtion, 5,638 
synthesis 

synthesis, 7, 109 

via organocuprate conjugate addition, 4, 192 
4-Pyrones 

aldol cyclization, 2, 170 
reduction 

borohydrides, 8,540 
synthesis 
via palladium(I1) catalysis, 4,557,558 

4-Pyrones, 2,3-dihydro- 
a’-acetoxylation, 7, 175 

4-Pyrones, tetrahydro- 
cyclization, 5,766 



73 1 Cumulative Subject Index Pyrroles 

synthesis 
via intramolecular diastereoselective additions, 2, 

65 1 
a-Pyrone sulfone 

Diels-Alder reaction, 6, 161 
Pyrophosphates 

phosphorylation, 6,605 
Pyrophosphates, tetraalkyl 

synthesis, 6,607 
Pyrrole, 2-acetyl- 

hydrogenation, 8,604 
Pyrrole, 3-acetyl- 

oxidative rearrangement 
solid support, 7,846 

Pyrrole, 2-acetyl-1-methyl- 
Friedelzrafts reaction 

rearrangement, 2,745 
Pyrrole, acyl- 

reduction 
metal hydrides, 8,270 

Pyrrole, 1 -alkyl- 

Pyrrole, 1 -benzenesulfonyl- 

Pyrrole, 2-benzyl- 

reactions with carbenoids, 4, 1061 

Friedel-Crafts reaction, 2,743 

reduction 
dissolving metals, 8,605 

Pyrrole, 2,5-bis(piperidylmethyl)- 

via Mannich reaction, 2,965 
Pyrrole, 2,5-bis(trimethylsiloxy)- 

reaction with carbonyl compounds, 2,620 
Pyrrole, 2-(4‘-chlorobenzoyl)-1,3,5-trimethyl- 

rearrangement, 2, 745 
Pyrrole, 3-(4’-chlorobenzoy1)- 1,2,4-trimethyi- 

rearrangement, 2,745 
Pyrrole, 4-cyan0-3,3-diarylJ-methyl-2-oxo- 

2,3-dihydro- 
synthesis, 3, 826 

Pyrrole, 2,5-dimethyl- 
Birch reduction, 8,605 

Pyrrole, 1 -dimethylamino- 
Friedel-Crafts acylation, 2,737 

Pyrrole, 3,4-dimethyl-2,5-diphenyl- 
synthesis, 6, 789 

Pyrrole, 3-hydroxy- 
synthesis 

synthesis 

via activated alkynes, 4,52 
Pyrrole, 2-lithio- 

alkylation, 3,261 
Pyrrole, 2-lithio-N-(N’,”-dimethylamino) 

acylation, 1,410 
Pyrrole, l-methyl- 

Friedelzrafts reaction, 2,743 
Mannich reaction 
nonprotic solvent, 2,965 

hydrochloride, 2,965 
photocycloaddition reactions 

with formaldehyde and dimethylamine 

with carbonyl compounds, 5,176 
Pyrrole, 2-methyl- 

Mannich reaction 
with formaldehyde and secondary amines, 2,965 

Pyrrole, 1 -methyl-2,3,5-tris(3-pyridyl)- 
synthesis 
via y-diketones, 1,547 

Pyrrole, nitro-l-alkyl- 

Pyrrole, 1 -phenyl-2-lithio- 

Pyrrole, 2-(2-pyrrolidyl)- 

aromatic nucleophilic substitution, 4,432 

crystal structure, 1,35 

synthesis 
via Mannich reaction, 2,971 

Pyrrole, l-trimethylsilyl- 

Pyrrole 1 -aspartates 

Pyrrole-2-carbaldehyde 

Diels-Alder reactions, 5,382 

Friedel-Crafts reaction, 2,757 

synthesis 
via Reimer-Tiemann reaction, 2,770 
via Vilsmeier-Haack reaction, 2,787 

Pyrrole-2-carbaldehydes, 5-substituted 
synthesis 

metallation, 1,473 

reduction, 8,606 
Reimer-Tiemann reaction, 2,77 1 

ethyl ester 

via dithiation of azafulvene dimer, 1,473 

Pyrrole-2-carboxylic acid 

Pyrrole-2-carboxylic acid, 4,5-dimethyl- 

Mannich reaction, 2,965 
Pyrrole-3-carboxylic acid, 2,4-dimethyl- 

ethyl ester 
Mannich reaction, 2,968 

Pyrrole-3-carboxylic acid, 2,5-dimethyl- 
ethyl ester 

Mannich reaction, 2,965 
Pyrroles 

acylation 

[2 + 2 + 21 cycloaddition reactions, 5, 1143 
[4 + 31 cycloaddition reactions, 5,608 
Diels-Alder reactions, 5, 382,491 
Friedel-Crafts acylation, 2, 742 
Mannich reaction 

bimolecular aromatic, 2,739 

with formaldehyde and secondary amines, 2,962, 

with imines, 2,970 
with primary amine hydrochlorides, 2,968 

965 

metallation, 1,473 
reaction with dihalocarbenes, 4, 1004 
reactions with ketocarbenoids, 4, 1061-1063 
reduction, 8,603-630 
N-substituted 

lithiation, 1,473 
synthesis, 2,943 

regiocontrolled, 1,552 
via alkynes, palladim@) catalysis, 4, 567 
via anilino ketones and activated alkynes, 4,52 
via C-H insertion reactions, 3, 1057 
via cyclization of P-aminoalkynes, 4,411 
via [2 + 2 + 21 cycloaddition, 5, 1140 
via [3 + 21 cycloaddition reactions, 5,297 
via Diels-Alder reaction, 5,428 
via dipolar cycloadditions with munchnones, 4, 

via metal-catalyzed cycloadditions, 5, 1195 
via Michael addition, 4, 16 
via nitrogen-stabilized carbanions, 1,461 
via palladium catalysis, 4, 598 
via retro Diels-Alder reactions, 5,581 

Vilsmeier-Haack reaction, 2,780 

1097 



Pyrroles Cumulative Subject Index 732 
from succinimides, 2,607 

Pyrroles, l-amino- 

Pyrroles, 1,a-dienyl- 

Pyrroles, dihydro- 

retrograde Diels-Alder reactions, 5 5 7  1 

electrocyclic ring closure, 5,713 

annulated 

carbene complexes 

Schopf reaction, 2,943 
synthesis 

synthesis via Knoevenagel reaction, 2,378 

reaction with alkynes, 5, 1105 

via aminomercuration of dienes, 4,291 

introduction into natural products, 1,409 

synthesis 

Pyrroles, 2-keto- 

Pyrroles, l-phenyl- 

via [2 + 2 + 21 cycloaddition, 5, 1140 
Pyrroles, 1,2,5-trisubstituted 

synthesis, 1,559 
Pyrrolidides 

reduction 
aluminates, 8,272 

Pyrrolidine, acyl- 
synthesis 

via Mannich cyclization, 2, 1041 
Pyrrolidine, allyl- 

anion 
y-alkylation, 2,61 

Pyrrolidine, 1 -amino-2-(methoxymethyl)- 
"dimethy lhy drazine replacement 

chiral auxiliary, 2,514 
lithiated hydrazone 

asymmetric alkylation, 3,37 
lithiated hydrazone enolate 

crystal structure, 1,29 
synthesis, 6, 119 

synthesis 
Pyrrolidine, 5-butyl-2-heptyl- 

via Eschenmoser coupling reaction, 2,881 
Pyrrolidine, 2,5-dimethyl- 

alkylation, 3.35 

Pyrrolidine, cis-dimethyl- 

cyclohexanone enamine from 

synthesis, 6, 717 

synthesis 
via cyclization of 3-methyl-4-pentenylamine, 4, 

403 
Pyrrolidine, 2,3-dioxo- 

dimerization, 2, 141 
Pyrrolidine, 2-(diphenylhydroxymethy1)- 

reduction, 8, 171 
Pyrrolidine, divinyl- 

synthesis 

Pyrrolidine, hydroxy- 
HGA lactonization, 6,358 

Pyrrolidine, 2-methoxy- 
synthesis, 3,65 1 

Pyrrolidine, 2-methoxymethyl- 
chiral 

copper ligand, 2, 120 
enamine 

reaction with nitrostyrenes, 6,716 
a-hydroxylation, 7, 184 
iminium salts from, 5,111 

via palladium-ene reactions, 5,53 

Pyrrolidine, methyl- 
carbene complexes 

Pyrrolidine, 1 -methyl- 
reaction with 2-phenylpropanal, 5,1080 

deprotonation, 1,476; 3,65 
N-oxide 

reduction 
azomethine ylides from, 4,1089 

lithium aluminum hydride, 8,273 
Pyrrolidine, 3-methylene- 

synthesis 
via allyl organometallic compounds, 2.98 1 
via crotyl organometallic compounds, 2,982 

Pyrrolidine, l-phenylsulfenyl- 

Pyrrolidine, 1 -propionyl- 
reaction with 1-octene, 7,493 

en o 1 at e s 
stereoselectivity, 2,211 

Pyrrolidine alkaloids 
synthesis 

via cyclofunctionalization, 4,401 
via enol ethers, 2,613 
via Eschenmoser coupling reaction, 2,881 

Pyrrolidine amides, 2-( 1-hydroxy-1-methylethyl)- 
addition reactions 

with organomagnesium compounds, 4,85 
Pyrrolidine-2,4-dione, 3-diazo- 

route to p-lactams, 3,902 
ring contraction 

Pyrrolidines 
alkylation, 3,69 
N-alkylation, 6,66 
annulation, 1,889 
chiral auxiliaries 

Diels-Alder reactions, 5,366 
enamines 

alkylation, 6,714 
lithiated formamidines 

reaction with benzaldehyde, 1,482 
synthesis, 1,669; 3,647; 6,740 

chiral, 1,558 
via N-acyliminium ions, 2, 1066 
via alkenes, 7,476 
via cyclization of y-allenylamines, 4,412 
via cyclization of vinylic substrates, 4,398 
via [3 + 21 cycloaddition reactions, 5,307 
via ene reactions, 5, 10 
via a-methoxy carbamates, 1,377 
via Michael addition, 4,24 
via palladium-ene reactions, 5,5 1 
via solvomercuration of amines, 4,290 

nucleophilic addition reactions, 1,64,65 

Pyrrolidines, 2,5-disubstituted 
synthesis 

via cyclization of allylic substrates, 4,403 

electroreduction of nonalkenic carbonyl compounds 
mediator, 8, 133 

electroreduction of nonconjugated alkenic ketones 
mediator, 8, 134 

electropinacolization 

Diels-Alder reactions, 5,500 

Pyrrolidinium ions, dimethyl- 

Pyrrolidinium tetrafluoroborate, dimethyl- 

aliphatic carbonyl compounds, 3,570 
Pyrrolidinium tetrafluoroborate, 1 -viny I-2-ethox y - 
Pyrrolidinometac y clophanes 



733 Cumulative Subject Index Pyrrolo[l,2-a]quinoline 

synthesis 
via azomethine ylide cyclization, 4, 1136 

3-Pyrrolid-2-ones 

3-Pyrrolidone 
Vilsmeier-Haack reaction, 2,787 

phenylacetyl amide 

Pyrrolidone, 5-acetoxy- 

Pyrrolidone, 5-acetoxy- l-methyl- 

3-Pyrrolidone, 1-aryl- 

microbial hydroxylation, 7,60 

N-acyliminium ion intermediate, 2, 1059 

N-acyliminium ion intermediate, 2, 1059 

synthesis 
via Diels-Alder reactions, 5,417 

2-Pyrrolidone, 5-ethoxy- 

Pyrrolidone, 1 -methyl- 
reaction with 1,3-dienes, 2, 1057 

oxy-Cope rearrangement 

reaction with arynes, 4,495 
Vilsmeier-Haack reaction, 2,779 

2-Pyrrolidone hydrotribromide 
bromination 

effect on, 5,787 

flavanones, 7,120 
Pyrrolidones 

enolates 

synthesis 
synthesis, 2, 105 

via carbonylation of allylamines, 3, 1037 
via cyclization of vinylic substrates, 4,398 

1 -Pyrroline, 2-acetyl- 
synthesis, 8,604 

1 -Pyrroline, 2-alkyl- 
deprotonation 

thermodynamic considerations, 1, 358 
Pyrroline, 1-amino-2-methoxymethyl- 

conversion to anions, 6, 728 
hydrazones 

3-Pyrroline, l-methyl- 
synthesis 

via retro Diels-Alder reactions, 5,581 
Pyrroline alkaloids 

synthesis 
via cyclopropane ring opening, 5,921 

1 -Pyrroline 1-oxide 

Pyrrolines 
reaction with methyl crotonate, 5,256 

annulation 

synthesis 
via cyclopropane ring opening, 5,921 

via Beckmann reaction, 7,697 
via [3 + 21 cycloaddition reactions, 5,297 
via Michael addition, 4, 16 
via rearrangements, 5,952 
via vinylaziridine ring opening, 5,937 

Mannich reaction, 2,970 
trimer 

1 -Pyrrolines 
reactions with organometallic compounds, 1,364 
synthesis 

via intramolecular Ritter reaction, 6,273 
via vinylaziridine ring opening, 5,937 

2-F’yrrolines 
asymmetric alkylation, 3,77 
2-functionalization 

metallation, 1,473 

synthesis 

3-Pyrrolines 
synthesis 

via vinylaziridine ring opening, 5,937 

via cyclization of a-aminoallenes, 4,411 
via vinylaziridine ring opening, 5,937 

Pyrrolines, 2,5-dialkyl- 
reduction, 8,47 
synthesis 

via N-substituted allylic anions, 2,62 
Pyrrolines, dioxo- 

3-Pyrrolines, 2-methylene- 
Diels-Alder reactions, 5,323 

synthesis 
via metal-catalyzed cycloadditions, 5, 1195 

Pyrrolin-2-one-5-spiro-5’-thiolen-4’-one 
synthesis 

via metal-catalyzed cycloaddition, 5, 1200 
Pyrrolizidine alkaloids 

synthesis 
via cyclization of hllenylamine, 4,412 
via [4 + 31 cycloaddition, 5,605 
via cyclopropane ring opening, 5,921 
via Eschenmoser coupling reaction, 2,881 

Pyrrolizidines 
functionalized 

synthesis, 5,951 
synthesis, 6, 746 

chiral, 1, 558 
via N-acyliminium ions, 2, 1063 
via aziridine thermolysis, 5,940 
via epoxides, 3,736 
via Mannich cyclization, 2, 1041 
via nitrone cyclization, 4, 1 120 

Pyrrolizidine sulfide 

Pyrrolizidone 
homologation, 3,493 

synthesis, 5, 945 
via Baeyer-Villiger reaction, 7,677 

Pyrrolo[3,4-b]indole, 2,4-dihydro- 
synthesis 

via diazoalkene cyclization, 4, 1 157 
via Knoevenagel reaction, 2,377 

Pyrrolop yrazoline 
synthesis 

via diazoalkene cyclization, 4, 1153 
Pyrrolop yridines 

Pyrrolo[2,3-b]pyridines 
lithiation, 1,471 

synthesis 
via S w l  reaction, 4,478 

1 H-Pyrrolo [3,2-b]pyridines 
synthesis 

via S w l  reaction, 4,478 
Pyrrolo[2,3-b]pyridines, 2-alkyl- 

synthesis 
via Swl reaction, 4,478 

Pyrrolo[2,3-c]pyridines, 2-alkyl- 

Pyrrolo[3,2-c]pyridines, 2-alkyl- 

synthesis 
via S w l  reaction, 4,478 

synthesis 
via S w l  reaction, 4,478 

Pyrrolo[ 1,2-~]quinoline 
synthesis 

via intramolecular hydride transfer, 8,98 



Pyrrolothiophene Cumulative Subject Index 734 

Pyrrolothiophene 
synthesis 
via 5-em-trig cyclization, 4,38 

2-Pymlylacetate 
synthesis 
via ketocarknoids and pyrroles, 4, 1061 

e-Pyrrom ycinone 
synthesis 
via cyclofunctionalization of cycloalkene, 4,373 

Pyruvates 
ene reaction, 2,538 
synthesis 

Pyruvic acid 
amides 

hydrogenation 

menthyl ester 

methyl ester 

via P-cleavage of epoxides, 3,759 

catalytic hydrogenation, 8,145 

catalytic, 8,145 

asymmetric hydrogenation, 8,144 

hydrogenation, modified metal catalyst, 8,151 

thermal ene reaction, 2,539 
trans-2-phenylcyclohexyl ester 

ene reaction, 2,539 

ethyl ester, oxime acetate 
hydrogenation, 8,149 

synthesis 
via cobalt-catalyzed double carbonylation, 3, 1039 

Pyruvic acid, phenyl- 

Pyruvyl chloride 
synthesis 

Pyrylium salts 
hydride acceptors, 8,91 
synthesis 

via dichloromethyl methyl ether, 6,305 

via Diels-Alder reactions, 5,502 
via Friedel-Crafts acylation, 2,712 

Pyrylium salts, 3-oxido- 
cycloaddition 

carbonyl ylide intermediate, 4, 1092 
Pyrylium ylides, oxido- 

unsaturated side chain 
dipolar cycloaddition, 4, 1093 



Qinghaosu Quinidine, dihydro- 

Quadric yclane 

synthesis asymmetric dihydroxylation, 7,429 
via Patem+Buchi reaction, 5, 155 Quinine 

Quinine, dihydro- 
lithium aluminum hydride modifier, 8,164 

asymmetric dihydroxylation, 7,429 
cycloaddition reactions, 5, 1187 
reaction with dimethyldioxirane, 3,736 
synthesis Quinisatine 

Quadrone Quinocarcin 
synthesis, 3,573,709; 7, 105,817 

via photocyclization, 5,206 rearrangement, 3,835 

via Cope rearrangement, 5,804,994 p-Quinodimethane 
via cyc1opropanatiodCope rearrangement, 4, 1049 
via cyclopropane ring opening, 4, 1045 
via organostannane acylation, 1,447 

synthesis, 1,404; 2, 1069 

svnthesis 

via pailadium(II) catalisis, 4,573 
via Pauson-Khand reaction, 5, 1060 
via photocycloaddition, 5,669 
via Wharton reaction, 8,927 

Quadrone, decarboxy- 
synthesis 

via photocycloaddition, 5,667 
via Wacker oxidation, 7,455 

Quadrone, dedimethyl- 
synthesis 

via photocycloaddition, 5,667 
Quasi-Favorskii rearrangement 

2-arylalkanoic acids, 3,788 
Quassin 

synthesis 

Quassinoids 
via Diels-Alder reaction, 5,351 

oxidation, 7,239 
synthesis, 7, 174; 8,929 

via cyclofunctionalization of cycloalkene, 4,373 
via Diels-Alder reactions, 5,344 
via Wharton reaction, 8,928 

Quaternary centers 
contiguous 

synthesis via Ireland rearrangement, 5,841 
Queen bee substance 

synthesis 
via Wacker oxidation, 7,454 

Quercus lactone 
synthesis, 1, 565 

via conjugate addition, 2, 330 
2,2'-Quinaldil 

Quinaldine 

Quinanes 

rearrangement, 3,826 

reaction with alkyl radicals, 4,770 

synthesis 
via retro Diels-Alder reactions, 5,560 

Quinazoline, 4-chloro- 
S R N ~  reaction, 4,462 

Quinazoline, 3,4-dihydro- 
synthesis 

Quinazolines 
via intramolecular Ritter reaction, 6,277 

oxidation, 7,480 
reaction with allenylmagnesium bromide, 2,86 
reduction, 8,642 
synthesis, 6,273 

via ketocarbenoids, 4, 1054 
o-Quinodimethane, 7-butyl- 

Diels-Alder reactions, 5,391 
o-Quinodimethane, diacetoxy- 

Diels-Alder reactions, 5,395 
o-Quinodimethane, 7,8-dibromo- 

Diels-Alder reactions, 5,394 
Quinodimethanes 

precursors 
synthesis, 3,255 

synthesis, 3, 161, 173 

Diels-Alder reactions, 5,385-396 

synthesis, 5,386-390 

o-Quinodimethanes 

imines, 5,410 

via benzocyclobutenes, 5,675,691 
via benzocyclobutene thermolysis, 5, 1031 
via electrocyclic ring opening, 5, 1151 
via thermolysis, 5, 741 

5,8-Quinoflavone 

o-Quinol 
synthesis, 7, 341 

acetates 
extracyclic migrations, 3,8 13 
synthesis, 7,338 

rearrangements, 3,812 
diacetates 

Quinoline, 1-alkoxycarbonyl-2-(2-alkynyl)-1,2-dihydro- 
synthesis 

via lithium allenes, 2, 86 
Quinoline, 2-bromo- 

S w l  reaction, 4,462 
Quinoline, 3-bromo- 

coupling reactions 

S w l  reaction, 4,462 
Quinoline, 2-chloro- 

coupling reactions 

oxidation 

S w l  reaction, 4,462 
reactions with benzyl sulfides, 4,415 

synthesis 

with Grignard reagents, 3,461 

with Grignard reagents, 3,461 

peroxymaleic acid, 7,750 

Quinoline, 3-chloro- 

via dihalocarbene, 4, 1004, 1021 
Quinoline, 5-chloro-7-iodo- 
SRNI reactions, 4,460 

Quinoline, cyano- 
reduction 

735 



Quinoline Cumulative Subject Index 736 
borohydrides, 8,581 

Quinoline, 2-cyano- 
synthesis, 4,433 

Quinoline, 3,4-dihydro- 
reaction with trimethylsilyl triflate, 1,391 

Quinoline, 3-dimethylamino- 
reduction 

borohydrides, 8,581 
Quinoline, 2-halo- 

Quinoline, 8-hydroxy- 
S R N ~  reactions, 4,458 

esters 
reaction with Grignard reagents, 1,422 

Quinoline, 2-iodo- 
S R N ~  reaction, 4,462 

Quinoline, mercapto- 
synthesis, 4,441 

Quinoline, 6-methoxytetrahydro- 
synthesis 
via arene-metal complexes, 4,523 

Quinoline, 2-methyl- 
reduction 

ruthenium phosphine/formic acid complex, 8,591 
Quinoline, 4-methyl- 

reduction 
homogeneous catalysis, 8,600 

Quinoline, N-methyltetrahydro- 
synthesis 
via Diels-Alder reaction, 5,500 

Quinoline, 2-methylthio- 
synthesis 

lithium allenes, 2,86 
Quinoline, 4-naphthyl- 

synthesis, 4,428 
Quinoline, 8-nitro- 

aromatic nucleophilic substitution, 4,432 
Quinoline, %oxy- 

dihydroboronite 
selective aldehyde reduction, 8, 17 

Quinoline, 2-trimethylstannyl- 

Quinoline-N-borane 
Friedel-Crafts reaction, 2,743 

reduction 
aluminum hydrides, 8,584 

4-Quinolinecarbohydroxamic acid 

Quinoline-3-carbonyl chloride, 2-phenyl- 

Quinolinecarboxylic acid 

Quinolinediones, tetrahydro- 

Lossen reaction, 6, 824 

Friedelxrafts reaction, 2,757 

reductive decarboxylation, 7,720 

synthesis 
via conjugate addition, 4,222 
via hydrazone anions, 2,520 

Quinoline4 
catalyst 

Quinolines 
Rosenmund reduction, 8,286 

acylating agents, 1,422 
coupling reactions 

electroreduction, 8,594 
hydrogenation 

with sp3 organometallics, 3,460 

homogeneous catalysis, 8,456 
nickel catalysts, 8,597,598 

N-oxides 

deoxygenation, 8,391 
Knoevenagel reaction, 2,364 

aluminum hydrides, 8,584 
borohydrides, 8,580 
dihydropyridine, 8,589 
dissolving metals, 8,596 
formates, 8,591 
regioselective, 8,600 
sodium hydride, 8,588 

regioselective cyanation, 4,433 
Reissert compounds, 8,295 
synthesis, 7,628 
via lithium allenes, 2,86 
via Reimer-Tiemann reaction, 2,773 
via sequential Michael ring closure, 4,262 
via tandem vicinal difunctionalization, 4,251 
via Vilsmeier-Haack reaction, 2,787 

reduction 

Quinolines, chloro- 
synthesis, 3,513 

Quinolines, dihydro- 
synthesis 
via benzocyclobutenes, 5,691 
via FVP, 5,718 

Quinolines, 2,3-disubstituted 

Quinolines, halo- 

Quinolines, hydroxy- 

synthesis, 7,627 

coupling reactions, 3,509 

Reimer-Tiemann reaction 
normal, 2,770 

Quinolines, octahydro- 
cis-fused 

synthesis via palladium-ene reactions, 5,51 
Quinolines, tetrahydro- 

lithiated formamidines 

microbial hydroxylation, 7,75 
oxidation, 7,745 

synthesis 

reaction with benzaldehyde, 1,482 

2-Quinolinethiol 

via S R N ~  reaction, 4,475 
Quinolinium chlorochromate 

oxidation 
alcohols, 7,271 

Quinoliiium dichromate 

alcohols, 7,277 
oxidation 

Quinolinium salts 
reduction 

aluminum hydrides, 8,587 
borohydrides, 8,587 

Quinolinium salts, l-methyl- 

formates, 8, 591 
Quinolizidine alkaloids 

chiral, 1,559 
via Eschenmoser coupling reaction, 2,881 

reduction 

synthesis 

Quinolizidines 
synthesis, 1,559; 6,746 
via y-diketones, 1,547 
via Mannich reaction, 2,1009,1010 
via nitrone cyclization, 4, 1120 

2-Quinolone, 4-methox ycarbonyl- 
synthesis 



737 Cumulative Subject Index Quinoxalines 

via intermolecular vinyl substitution, 4,846 

via activated alkynes, 4,52 

Quinolones 
synthesis 

2-Quinolones 
synthesis 
via Vilsmeier-Haack reaction, 2,787 

2-Quinolones, 3,4-dihydro-1 -hydroxy- 
synthesis 
via oxidation of tetrahydmquinolines, 

7,74s 
Quinolones, 4-phenyl-3-vinyl- 

photolysis, 5,728 
8-Quinolyl phosphate 

hydrolysis, 6,624 
0-Quinomethide imiies 

Diels-Alder reactions, 5,473 
Quinone, 1,2-dicyano-4,5-dichloro- 

cycloaddition reactions, 5,273 
Quinone diacetals 

synthesis, 7,799 
Quinone diazides 

synthesis, 6, 122 
Quinone epoxides 

synthesis 
via retro Diels-Alder reactions, 5,563 

0-Quinone methides 

Quinones 
Diels-Alder reactions, 5,468 

addition reactions 

arenes from, 8,949 
aromatization, 7,136 
benzilic rearrangement, 3,828 
hydride transfer 

hydrogenation, 8,152 

carboncentred radicals, 4,765 

with 1,4-dihydropyridines, 8,93 

intramolecular cycloaddition 
nitrones, 4,1119 

Perkin reaction, 2,399 
reactions with x-allylnickel halides, 3,424 
reduction 

hydroquinones, 8,19 
silanes, 8, 318 

synthesis, 7,143,345-356,800 
via electrocyclization, 5,733 
via metalcatalyzed cycloaddition, 5,1202-1204 
via solid support oxidation, 7,841 

use in dehydrogenation 
imines, 7, 138 

vinyl substitutions 
heterocyclic compounds, 4,837 

0-Quinones 

p-Quinones 
Diels-Alder reactions, 5,468 

Diels-Alder reactions, 5,330,341 
radical alkylation, 7,930 
synthesis, 7,346 

synthesis 
Quinones, azido- 

via haloquinones, 6,247 
Quinones, cyano- 

synthesis, 6,238 
Quinones, hydroxy- 

benzilic rearrangement, 3,828 
Quinonoid a-diazo ketones 

dipolar cycloaddition, 4, 1104 
Quinoxaline, 2chloro- 

Swl  reaction, 4,462 
Quinoxalines 

1,440xides 

reduction, 8,643 
deoxygenation, 8,39 1 

synthesis, stereocontrol, 3,960 



Racemization 
amino acids 

oxazolinones, 6,635 
Radical addition reactions 

alkenes, 4,715-772 
alkynes, 4,715-772 

chemistry, 7,861 

bimolecular reactions, 7,858 
chemistry, 7,857 
electron-transfer oxidation, 7,850 
unimolecular reactions, 7,857 

acyl radicals, 4,798 
chain methods, 4,790-799 
fragmentation method, 4,799 
nonchain methods, 4,805-809 

stereoselectivity, 4,787-789 
via alkene addition, 4,779-827 

electron-transfer oxidation 

Radical anions 

Radical cations 

Radical cyclizations 

manganese(III) acetate, 4, 806 

Radical ions 

reactive intermediates, 7, 854 
Radical-radical coupling 

cyclizations, 4,805 
nonchain methods, 4,758-762 

Radical reactions 
chain, 4,724 

initiation, 4, 724 
elementary, 4,726-73 1 
fragmentation method, 4,742-747 
heterocyclic synthesis 

carbonyl derivatives, 6,755 
methods, 4,724 
nonchain methods, 4,725,758-765 
propagation, 4,725 
protecting groups, 4,721 
rate constants, 4,722 
reaction concentrations, 4,722 
sequential, 4,818-827 

intramolecular transformations, 4, 820 
tandem, 4,819-827 

catalytic turnover, 7, 50 
selectivity, 7,47 
template-directed, 7,47 

ambiphilic 

bond dissociation energies, 4,717 
carbon-centered 

addition reactions, 4,735-765 
addition to multiple bonds, 4,765-770 
cyclizations to aromatic rings, 4,809-8 11 
cyclizations to carbon-carbon multiple bonds, 4, 

Radical relay chlorination, 7,46 

Radicals 

reactions, 4,730 

789-809 
carbonyl-substituted 

addition reactions, 4,740 
cyclizations, 4, 785 

reactions, 4,729 
electrophilic 

elimination, 4,721 
ether-substituted 

cyclizations, 4,795 
fragmentation, 4,721 
heteroatom-centered 

addition reactions, 4,770-772 
reactions, 4,731 

initiators, 4,721 
nitrogen-centered 

nucleophilic 
cyclizations, 4,811-814 

addition to alkenes, 4,755 
reactions, 4,728 

cyclizations, 4,811-814 
oxy gen-centered 

persistent, 4,717 
reactions 

in synthesis, 4,720-722 
with solvents, 4,719 

selective coupling, 4,7 18 
stereochemistry, 4,719 
structure, 4,719 
transiency, 4,7 17-7 1 9 

Radio frequency plasma reactions 
di-a-methane rearrangements, 5,195 

Radiolysis 
Ritter reaction, 6,280 

Radiopharmaceuticals 
synthesis, 4,445 

Ramberg-Backlund rearrangement, 3,861-883 
conjugated dienoic acids 

synthesis, 6,841 
functional group compatibility, 3, 865 
mechanism, 3,866 
Michael-induced, 3,880 
phase-transfer conditions, 3,863 
reaction conditions, 3,862 
scope, 3,862 
stereoselectivity, 3, 862 
synthesis of alkenes, 3,163; 6,161 
uses, 3,862 
variations, 3, 868 

deselenations, 8,847 
desulfurizations, 8,836 

a-alkylthio carbonyl compounds, 8,995 
mechanism, 8,837 

hydrogenation, 8,418 
alcohols, 8, 815 
pyridines, 8,597 

alkyl halides, 8,794 
benzylic alcohols, 8,963 
carbonyl compounds, 8,320 

epoxides, 8,881 

Raney nickel 

hydrogenoly sis 

reduction, 8,366 

Rearrangements 
alcohol synthesis, 6, 14 
charge-accelerated 

small rings, 5,999-1033 
donor radical cations, 7,875 
radical cations 

738 



739 Cumulative Subject Index Reductive dimerization 

unimolecular reaction, 7,858 
vinylcyclopropanes, 5,899-965 

homologations, 1,885 

cationic variations, 1, 889 

synthesis, 3,286 

1,3-Remangements 

3,3-Remangements 

Recifeiolide 

via ene reaction, 2,538 
via Wacker oxidation, 7,455 

Recombination 
hydrogen atom abstraction, 3, 1046 

Red A1 - see Sodium bis(2-methoxyethoxy)aluminum 
hydride 

Red bollworm moth 
sex pheromone 

synthesis, 3, 169 
Redox reactions 

Reduction 
radical addition, 4,726,762-765 

acetals, azaacetals and thioacetals 

alcohols 

alkenes 

alkenes and alkynes 

alkyl halides, 8,793-807 
aromatic rings 

knzo[b]furans, 8,624 
benzo[b]thiophenes, 8,629 
carbonyl compound arylsulfonylhydrazones 

hydrides, 8,343 
carbonyl compounds 

enantiomeric distinctions, 8, 185 
metal hydrides, 8, 1-22 

to ethers, 8,211-232 

to alkanes, 8,811-832 

enzymes and microorganisms, 8,205 

noncatalytic chemical methods, 8,471-487 

dissolving metals, 8,489-519 

carboxylic acid derivatives, 8,235-254 
carboxylic acids 

C-halogen bonds, 8,985 
c - N  

C=N to C H "  

C=S 

G X  to CH2 

metal hydrides, 8,237,259-279 
to aldehydes, 8,283-304 

dissolving metals, 8, 123 

metal hydrides, 8,25-74 

dissolving metals, 8, 126 

dissolving metals, 8,307-323 
Wolff-Kishner reduction, 8,327-359 

catalytic hydrogenation, 8,139-155 
chirally modified hydride reagents, 8, 159-180 
dissolving metals, 8, 107-126 
electrolytically, 8, 129-137 
enzymes and microorganisms, 8,183-207 
hydride delivery from carbon, 8,79-103 

C - X  to CHXH 

enones, 8,523-568 
epoxides, 8,871-891 
furans, 8,606 
heterocycles, 8,603-630 
H g - C  bonds, 8,850 
imines 

enzymes and microorganisms, 8,204 

metal hydrides, 8,25-74 
indoles, 8,612 
isocyanides, 8,830 
ketones, 8,923-951 

metal hydrides 

nitro compounds, 8,363-379 
nitroso compounds, 8,363-379 
N-N bonds, 8,381-399 
N=N bonds, 8,381-399 
N-0 bonds, 8,381 
one-electron 

pyridines, 8,591 
0-0 bonds, 8,381 
partial and complete 

P-C bonds, 8,858 
pyridines, 8,579-600 
pyrroles, 8,604 
S-C bonds, 8,835-870 
S e - C  bonds, 8,847 
selective 

acetals, 8,216 
selenides 

use in synthesis, 3, 106 
styrenes, 8,523-568 
a-substituted carbonyl compounds, 8,983-996 
sulfides 

thiophenes, 8,608 
transition metal hydrides, 8,548 
vinyl halides, 8,895-920 

electron acceptors, 7,855 
electron-transfer oxidation 

driving force, 7,852 
electrosynthesis, 8, 129 
metal oxidants, 7,854 
oxidants 

dissolving metals, stereoselectivity, 8, 116 

unsaturated carbonyl compounds, 8,536 

heterocycles, 8,635-666 

use in synthesis, 3, 106 

Reduction potentials 

electron acceptors, 7,854 

Birch reduction, 8,499 

Reductive alkylations 
benzoic acids 

metal-ammonia reduction, 8,527 
Reductive cleavage 

a-halo ketones 
halide salts, 8,988 
metals, 8,986 

nitrogen compounds, 8,383 
sulfur compounds 

a-halo ketones, 8,989 
Reductive deamination 

amines, 8,826 
to alkanes, 8,811 

Reductive decarboxylation, 7,720 
Reductive decyanation 

nitriles 
electrolysis, 8, 252 

Reductive dehalogenation 
alkyl halides, 8,794 
dihalocyclopropanes, 4, 1006 

Reductive desulfurization 
thiocarbonyl group 

Raney nickel, 6,447 
Reductive dimerization 



Reductive elimination Cumulative Subject Index 740 

alkynes 

electrochemical 

Reductive elimination 

hydroalumination, 8,744 

unsaturated carbonyl compounds, 8,532 

acylation 

hydrazones, 8,939 
ketones, 8,925 

Reductive ozonolysis 
alkenes, 8,398 

Reductive silylations 
aromatic rings, 8,517 

Reductones 
intermolecular redox reactions 

organostannanes, 1,444 

via enediols, 8,88 
Reed reaction, 7, 14 
Reference electrodes 

electrosynthesis, 8, 130 
Reformatsky reaction 

cerium enolates 

chemoselectivity, 2,283 
kinetic stereoselection, 2,291 
magnesium enolates 

preparation, 2, 186 
regioselectivity, 2,285,288 
stereoselectivity, 2,289 
thermodynamic stereoselection, 2,289 
zinc enolates, 2, 122,277-298 

t-butyl bromoacetate 

coupling reactions 

generation and reaction, 2,312 

Reformatsky reagents 

crystal structure, 1,30 

with alkenyl halides, 3,443 
with aromatic halides, 3,454 

in enolate-imine condensations 
stereoselectivity, 2,918 

NMR spectral data 
enolates, 2,281 

zinc enolates 
isolation and stability, 2,278 

Reformatsky-type reaction 

Reforming 

Reframoline 

Regioselectivity 

organosamarium compounds, 1,266 

alkanes, 7,7 

synthesis, 3,81 

aldol cyclization, 2, 156 
homoenolate anion equivalents 

allylic anions, 2, 55 
Reike powders 

reactive zinc 
Reformatsky reaction, 2,282 

Reimer-Tiemann reaction, 2,769-775 
abnormal, 2,773 
high pressure, 2,772 
industrial applications, 2,772 
limitations, 2,770 
mechanism, 2,774 
normal, 2,769 
regioselectivity, 2,771 
scope, 2,770 

reduction 
Reissert compounds 

amides, 8,295 

via heterocyclic amines, 8,295 
synthesis 

Remote functionalization 
chlorination, 7,43 
oxidation 
C-H bonds, 7,39-51 

Remote oxidations 
alkanes, 7,42 
photochemical, 7,42 
prospects, 7,50 

Reorganization energy 
electron-transfer oxidation, 7,852 

Reserpine 
precursor 

synthesis, 7,647 
synthesis, 7,677 

diastereoselection, 2, 1022 
via Cope rearrangement, 5,814 
via cyclofunctionalization of cycloalkenes, 4,373 
via Diels-Alder reaction, 5 3 4  1 

Resins 
chromium(V1) oxidants support 

alcohol oxidation, 7,280 
Resorcinol, 4,6-dinitro- 

synthesis, 6, 110 
Resorcinols 

synthesis 

Resorcylic acid 
synthesis, 2, 171 

Resorc y lide 
synthesis 

via aldol cyclization, 2, 170 

via Wacker oxidation, 7,455 
Resorcylide, dihydroxy- 

synthesis 

Rethrolones 

Rethronoids 

Reticuline 

via cyclization, 1,553 

synthesis, 3, 126 

synthesis, 1,566 

intracoupling to morphines, 3,679 
synthesis, 3,79 

Retigeranic acid 
synthesis 

via photocycloaddition, 5, 664 
Retinal 

electroreduction 

pinacol coupling reactions, 3,577 

synthesis 

pinacolization, 8, 134 

cis-Retinal 

(2)-selectivity, 1,765 
13-cis-Retinal, 13-t-butyl- 

Schiff base 

Retinoic acid 
synthesis, 7, 109 

Retinol 
oxidation, 7 ,3  1 1 

Retroaddition reactions 
cyclobutanes, 564 

Retro-aldol reaction 
anti aldols 

heterocyclization, 5,742 

thermodynamic stereoselectivity, 2, 195 



74 1 Cumulative Subject Index Rhodium 

equilibration 
effect of counterion, 2,235 
thermodynamic control, 2,235 

solvent effect, 2, 196 
stereochemical homogeneity 

Retro-Dieckmann reaction, 2,806 
Retro-Diels-Alder reaction 

alkene protection, 6,689 
enamine synthesis, 6,706 

triene synthesis, 5,737-740 

1,3-heteroatom-hydrogen transposition reaction, 6, 

loss of, 2, 192 

Retreelectroc y clization 

Retro-ene reactions, 6,832 

865 
Retro-Knoevenagel reaction, 2,349 
Retronecic acid 

synthesis, 3,420 
Retronecine 

synthesis 
via azomethine ylide cycloaddition, 4, 1087 
via cycloazasulfenylation of alkenes, 4,333 
via Diels-Alder reaction, 5,421 

Retro-Ritter reaction, 6,263 
Retrosynthetic analysis 

radical reactions, 4,731 
Reversed micelles 

nitrile synthesis, 6,229 
a-Rhamnopyranosides 

synthesis, 6,41 
P-Rhamnop yranosides 

synthesis, 6,45 
a-L-Rhamnoside, methyl 2,3-benzylidene- 

reduction, 8,226 
Rhenium 

catalysts 
alkene metathesis, 5, 11 18 
hydrogenolysis, benzylic alcohols, 8, 963 

reactions with alkanes, 7 ,4  
metal vapor synthesis 

Rhenium, cy clopentadieny lnitroso( tripheny1phosphine)- 

Rhenium, cyclopentadienylnitroso(tripheny1phosphine)- 
crystal structure, 1,309 

(acetophenone)- 
crystal structure, 1,309 

(phenylaceta1dehyde)- 
crystal structure, 1,309 

Rhenium acyl complexes 
deprotonation 

reaction, 2, 127 
Rhenium enolates 

aldol reactions, 2 ,3  12 
photochemical aldol reaction, 2,312 

catalyst 

Rhenium, cyclopentadienylnitroso(tripheny1phosphine)- 

Rhenium oxide 

carboxylic acid hydrogenation, 8,236 
Rhizopus nigricans 

reduction 
unsaturated carbonyl compounds, 8,558 

Rhodac y clopentadienes 
synthesis 

Rhodanine 

R h d i o s e  

via [2 + 2 + 21 cycloaddition, 5, 1135 

Perkin reaction, 2,406 

synthesis 
via Lewis acid mediated Grignard addition, 1,336 

Rhodium 
acyclation catalyst, 1,450 
allylic oxidation catalyst, 7, 107 
Cope rearrangement catalyst, 5,802 
hydrogenation catalyst 

pyridines, 8,597 
hydrogenolysis catalyst 

benzylic alcohols, 8,963 
carbonyl compounds, 8,320 

mechanism, 8,672 

hydrogenation of alkenes, 8,445 

transfer hydrogenation, 8,366 

hydrometallation 

pentamethylcyclopentadienyl derivatives 

reduction 

Rhodium, acetatotris(tripheny1phosphine)- 
hydrogenation 

alkenes, 8,445 
Rhodium, bis(acetonitrile)( 1,5-~yclooctadiene)- 

hydrogenation 
alkenes, 8,445 

Rhodium, bis( acety1acetone)- 

hydrosilation, 8,556 
catalyst 

Rhodium, bromotris(tripheny1phosphine)- 
hydrogenation 

alkenes, 8,445 
Rhodium, carbonylhydridotris(tripheny1phosphine)- 

hydrogenation 
alkenes, 8,445 

Rhodium, chloro(carbonyl)bis(triphenylphosphine)- 
catalyst 

acylation, 1,451 
Rhodium, chlorodicarbonylbis[bis(diphenylphosphino)- 

methaneldi- 
hydrogenation 

alkenes, 8,445 
Rhodium, chlorotris(tripheny1phosphine)- 

catalyst 
decarbonylation, 3, 1040 
silane reaction with carbonyl compounds, 2,603 

hydrogenation catalyst, 8, 152,535 
alkenes, 8,443,445 
homogeneous catalysis, 8,443 

a$-unsaturated carbonyl compounds, 8,20,555 

unsaturated esters, 8,555 

hydrosilylation 

reduction 

Rhodium, chlorotris(tripheny1phosphine rn-trisu1fonate)- 
hydrogenation 

alkenes, 8,445 

lithium chloride salt 
Rhodium, dicarbonylchlorobis- 

catalyst, akenyl halide dimerization, 3,484 
Rhodium, dodecacarbonyltetrakis- 

hydroformylation, 4,915 
Rhodium, hexadecacarbonylhexa- 

catalyst 

catalyst 
hydrogenation, 8,600 

Rhodium, iodotris(tripheny1phosphine)- 
hydrogenation 

alkenes, 8,445 
Rhodium, nitrosotris(tripheny1phosphine)- 



Rhodium acetate Cumulative Subject Index 742 

hydrogenation 

Rhodium acetate 
alkenes, 8,445 

allylic oxidation, 7,95 
catalyst 

deoxygenation 
C-H insertion reactions, 3, 1051 

epoxides, 8,890 
Rhodium carboxylates 

dimeric 
diazo compound decomposition catalysts, 4,1033 

Rhodium chloride 

Rhodium cluster, tetrakis(p-acetato)di- 
allylic oxidation, 7,95 

catalyst 
hydrosilation, 8,556 

Rhodium clusters 
hydrogenation 

alkenes, 8,445 
Rhodium complexes 

carbonyl 

catalysts 
reduction, aromatic nitro compounds, 8,372 

hydroboration, 8,709 
hydrosilylation, 8,764 

catalysis, 2,3 1 1 
enantioselective aldol reaction 

homogeneous hydrogenation, 8,152 
hydride transfer 

catalyst, 8,91 
polymer bound 

catalyst, hydrogenation, 8,419 

acylation 

aldol reaction, 2,3 10 

oxidation 

Rhodium complexes, alkyl- 

acid chlorides, 1,450 
Rhodium enolates 

Rhodium hydride, tetrakis(tripheny1phosphine)- 

diols, 7,314 
Rhodium trichloride 

Aliquat-336 ion-pair 
hydrogenation, 8,535 

Riboflavin 
synthesis, 8,292 

D-Ribofuranose, 2,3-O-isopropylidene- 
Knoevenagel reaction, 2,386 

Ribofuranoside 
synthesis 

via Baeyer-Villiger reaction, 7,684 

reaction with hydrogen selenide, 6,477 

synthesis 

Ribonuclease A 

Ribonucleosides 

Ribose 

D-Ribose 

&D-Ribofuranosyl- 1 -carbonitrile, 2,3,5-tri-O-benzoyl- 

Ribofuranosyl cyanide 

via Lewis acid promoted reaction, 1,347 

synthesis, 6,384 

phosphorylation, 6,601 

synthesis, 8,292 

selective monoacetylation 
enzymatic, 6,340 

D-Ribose, 2-deoxy- 
selective monoacetylation 

enzymatic, 6,340 
synthesis, 5,263 

synthesis 
Ribulose 

via Lewis acids, nonchelation selectivity, 1,339 
Ricinelaidic acid 

synthesis 

Ricinoleic acid 
synthesis 

Rieke copper 

Rifamycin 

via ene reaction, 2,538 

via ene reaction, 2,538 

acylation, 1,426 

ansa bridge 
synthesis, 1,182 

Rifamycin S 
syn selective aldol reaction 

synthesis, 2,264 
zirconium enolates, 2,303 

via Baeyer-Villiger reaction, 7,683 
via Diels-Alder reaction, 2,703 
via Wittig reaction, 1,762 

Rimuene 
synthesis, 3,21 

Ring contractions 
Wolff rearrangement, 3,900 
ylides 

3,2-sigmatropic rearrangements, 3,954 
Ring expansion, 1,843-899 

via Claisen rearrangement, 5,83 1 
via iterative sigmatropic processes, 5,894-896 
via silyloxycyclopropanes, 2,445 
via Wagner-Meenvein reactions, 3,713 
via ylides, 3,957 

Ring-growing reactions 
3,2-rearrangement, 3,957 

Ring opening metathesis polymerization 
alkene metathesis, 5,1120 

Ring opening reactions 
cyclobutenes, 5,675-694 

cyclobutenones, 5,688-691 
epoxides 

Ristosamine 
amino sugars, 2,323 
synthesis 

Ritter reaction 
acetonitrile 

acids 

alkenes, 4,292-294 
amination 

alkenes, 4,290 
carbenium ion source, 6,267 
extensions, 6,280 
initial description, 6,261 
intramolecular, 6,272 
Lewis acids 

catalyst, 6,264 
mechanism, 6,261 
metallic reagents, 6,283 
modified, 7,488,490 

two-carbon ring expansion, 5,686-688 

with nitrogen nucleophiles, 6,88 

via aldol reaction, 2, 195 

reaction with methyl phenyl sulfoxide, 7,201 

concentration, 6,264 



743 Cumulative Subject Index Ruthenium tetroxide 

nitriles, 6,265 
physical techniques, 6,280 
reaction conditions, 6,263 
solvents 

polarity, 6,264 
vinylogous, 7,505 

amide synthesis, 6,401 
isocyanides, 6,293 

Robinson annulation 
aldol reaction, 2, 156 
cyclohexenone synthesis, 4,2,6 
1 Sdiketone cyclization, 2, 162 

synthesis, 1,564 

Ritter-type reactions, 6,261-296 

Rocaglamide 

via [3 + 21 cycloaddition reactions, 5,311 
Roflamycin 

synthesis, 1, 568 
Rosaramicin 

synthesis 
via Wacker oxidation, 7,454 

Rosenmund reduction 
acyl chlorides, 8,259,286 
mechanism, 8,287 

synthesis 
Rosettane 

via photocycloaddition, 5,662,663 

diethylmagnesium/l8-crown-6 complex 

synthesis 

Rotaxanes 

crystal structure, 1, 15 

via intramolecular acyloin coupling reaction, 3,628 
Rothins 

synthesis, 6,780 
Roy leanone 

synthesis 
via metal-catalyzed cycloaddition, 5, 1203 

Rubidium 
reduction 

ammonia, 8, 1 13 
carbonyl compounds, 8,109 

Rubidium fluoride 
catalyst 

Rubradirins 
Knoevenagel reaction, 2,343 

synthesis, 7, 346 
via Homer-Wadsworth-Emmons reaction, 1,772 

Rudmollin 
synthesis 

via photocycloaddition, 5,669 
Rule of diaxial opening 

Rule of five 

Rupe rearrangement 

Ruthenium 

epoxides, 3,734 

intramolecular photocycloaddition reactions, 5, 133 

alkynic alcohols, 5, 768 

alkene metethesis catalyst, 5, 11 18 
hydrogenation catalyst, 8,418 

hydrogenation 

pyridines, 8,597 
Ruthenium, carbonyldihydridotris(tripheny1phosphine)- 

benzylideneacetone, 8,55 1 
Ruthenium, chlorohydridotris(tripheny1phosphine)- 

hydrogenation 
alkenes, 8,445 

transfer hydrogenation 
a,&unsaturated ketones, 8,551 

Ruthenium, cyclopentadienyltris(dimethy1 sulfoxide) 

Ruthenium, decacarbonyl( isoc y anide)tri- 
nucleophilic substitution, 4,53 1 

hydrogenation 
alkenes, 8,446 

formic acid complex 

oxidation 

Ruthenium, dichlorobis(tripheny1phosphine)- 

2-methylquinoline reduction, 8,591 

allylic alcohols, 7, 308 
Ruthenium, dichlorotris(tripheny1phosphine)- 

hydrogenation catalyst, 8,369,535 
alkenes, 8,445 
anhydrides, 8,239 

primary alcohols, 7, 309, 310 

a$-unsaturated ketones, 8,551 

oxidation 

transfer hydrogenation, 8,557 

Ruthenium, dihydridotetrakis(tripheny1phosphine)- 
hydrogenation 

oxidation 
alkenes, 8,445 

diols, 7, 314 
Ruthenium, octacarbonyltetrahydridobis(2,3-0- 
isopropylidene-2,3-dihydroxy- 
1,4-bis(diphenylphosphino)butane)tetrakis- 
transfer hydrogenation, 8,552 

Ruthenium, tetrachlorotris(2,3-O-isopropylidene-2,3- 
dihydroxy- 1,4-bis(diphenylphosphino)butane)bis- 
transfer hydrogenation, 8, 552 

Ruthenium, tris(acetonitri1e)chloro- 
[bis(diphenylphosphino)methane] 
hydrogenation 

alkenes, 8,446 
Ruthenium, tris(tripheny1phosphine)- 

reductions 
aliphatic nitro compounds, 8, 374 

Ruthenium complexes 
catalysts 

hydrogenation 

oxidation 

hydrosilylation, 8, 764 

alkenes, 8, 154 

primary alcohols, 7, 309 
secondary alcohols, 7,324 

silanes, 8, 554 
transfer hydrogenation 

Ruthenium dichlorate, dioxygen(6,6’-dichlorobipyridyl)- 

ethers, 7,236 
Ruthenium dioxide 

oxidation 

catalyst 

hydrated 

oxidation 

oxidative cleavage of alkenes 

periodate cleavage of alkenes 

carboxylic acid hydrogenation, 8,236 

oxidation, allylic alcohols, 7, 308 

ethers, 7,235,238 

catalysts, 7, 542 

catalyst, 7,587 
Ruthenium tetroxide 

asymmetric dihydroxylation, 7,43 1 
oxidation 



Ruthenium trichloride Cumulative Subject Index 744 

benzyl ethers, 7,240 
benzyl methyl ether, 7,240 
ethers, 7,236,237 
organoboranes, 7,602 

synthesis of carbonyl compounds, 7,564 
oxidative cleavage of alkenes, 7,542 

synthesis of carboxylic acids, 7,587 

ether oxidation, 7,238 

catalyst, 7,587 

Ruthenium trichloride 
catalyst 

periodate cleavage of alkenes 



S 
Saccharides 

coupling 

synthesis 
via heteroatom cyclization, 4,391 

via trichloroacetimidates, 6,5 1 
Saccharides, acyl 

Saccharin, chloro- 

reduction 
metal hydrides, 8,27 1 

reduction 
metal hydrides, 8,271 

Saccharomyces cerevisiae 
reduction 

Saframycin B 
synthesis, 7, 350 

Sakurai cyclization 
y-lactone formation, 6,357 

Salaiin reagent 
solid support, 7,843 

Salcomine 
cobalt(II) complex 

oxygen 

unsaturated carbonyl compounds, 8,559 

oxidation, quinones, 7,354 

quinone synthesis, 7,355 

dichlorodimethyltin complex 
crystal structure, 1,305 

Knoevenagel reaction, 2,357 
reaction with malonic esters, 2,354 

synthesis, 8,285 
via Reimer-Tiemann reaction, 2,772 

Vilsmeier-Haack reaction, 2,790 

synthesis, 8,285 

synthesis, 4,434 

synthesis, 7,245 

synthesis, 3,78 

acyl anions and radicals 
generation, 1,273 

oxidation state 
stability, 1,252 

reaction with methyl p-bromopropionate, 1,254 

reactions with carbonyl compounds, 1,256 

reactions with carbonyl compounds, 1,253 

intermolecular Barbier-type reactions, 1,258 
intermolecular pinacolic coupling reactions 

Meenvein-Ponndorf oxidation 

reactions promoted by, 1,255 
reactions with benzylic halides, 1,253 
synthesis 

Salicylaldehyde 

Salicylaldehyde, fluoro- 

Salic ylamides 

Salinomy cin 

Salsolidine 

Samarium 

samarium, allyl- 

samarium, benzyl- 

Samarium, dicyclopentadienyl- 

organosamarium compounds, 1,271 

aldehydes, 1,258 

via samarium diiodide, 1,255 
Samarium, ethyliodo- 

~ 

reaction with benzaldehyde, 1,254 
Samarium chlorides 

reduction 
enones, 8,540 

toxicity, 1,252 
Samarium diiodide 

Barbier-type reaction 
mechanism, 1,258 

characterization, 1,255 
deoxygenation 

epoxides, 8,889 
intermolecular pinacol coupling reactions 

aliphatic carbonyl compounds, 3,570 
intramolecular pinacol coupling reactions, 3,574 
iodohydrin synthesis, 1,831 
pinacol coupling reactions, 3,567 
radical cyclizations 

nonchain methods, 4,809 
reactions promoted by, 1,255 
reactions with acyl halides 

reduction 
preparation of samarium acyl anions, 1,273 

alkyl halides, 8,797 
epoxides, 8,883 

reductive cleavage 
a-alkylthio ketones, 8,994 

synthesis, 8, 115 
via oxidation of samarium, 1,255 

Samarium reagents, 1,251-280 
acyl anion chemistry, 1,273 
acyl radical chemistry, 1,273 
ketyl-alkene coupling reactions, 1,268 
pinacolic coupling reactions, 1,270 
Reformatsky-type reactions, 1,266 

Samarium salts 
reduction 

carbonyl compounds, 8,115 
reductive cleavage 

ketols, 8,992 
Sanadaol 

synthesis 
via ene reaction, 2,553 

Sandmeyer reaction 
bromination, 6,211 
chlorination, 6,208 

synthesis 

a-Santalene 

pdantalene 

Sanitoxins 

via Blaise reaction, 2,297 

synthesis, 3, 161,427,712 

synthesis, 3,712 
via Diels-Alder reactions, 5,358 

a-Santalol 
synthesis 
via Wittig reaction, 1,757 

Santene 

Santonin 
synthesis, 3, 706 

rearrangement, 3,804 
synthesis, 8, 530 

Sapogenins 

745 



Sarcophine Cumulative Subject Index 746 

steroidal 

Sarcophine 

Sarcosine 

reduction, 8,220 

transannular cyclization, 3,407 

reaction with 2,4-dimethylphenol 
Mannich reaction, 2,956 

Sarett oxidation 
alcohols 

Sarkomy cin 
chromium(V1) oxide/pyridine complex, 7,256 

synthesis, 3,937 
via o-alkyliron complexes, 4,579 
via [3 + 21 cycloaddition reactions, 5,308 
via cyclopropanes, 5,907 
via nitrile oxide cyclization, 4, 1126 
via Pauson-Khand reaction, 5,  1051 
via retro Diels-Alder reaction, 5,560,568 
via tandem vicinal difunctionalization, 4,259 
via vinylcyclopropane thermolysis, 4, 1048 

Sarracenin 
synthesis 

via photocycloaddition, 5,  129, 166 
Sativene 

Saxitoxin 
synthesis, 3,20,712 

synthesis 
via azomethine imine cyclization, 4, 1147 
via Eschenmoser coupling reaction, 2,879 

Scandine 

Scandium, bis(cyclopentadieny1)hydrido- 
biomimetic synthesis, 6, 755 

hydrometallation 
alkenes, 8,696 

Schiff bases 
catalytic hydrogenation, 8, 143 
electroreduction, 8, 136 
electroreductive cyclization, 8, 136 
homogeneous hydrogenation, 8,155 
reactions with organocopper complexes, 1, 119 

synthesis 

Schizandrin C 
synthesis 

Schizandrin, deoxy- 

via vanadium oxytrifluoride, 3,676 

via thallium trifluoroacetate, 3,669 
Schmidt reaction, 3,908; 6,817 

amide synthesis, 6,404 
carboxylic acids, 6, 817 
hydrazoic acids, 6,798 
ketones, 6,820 
stereoselectivity, 6,798 

Schopf reaction, 2,943 
Schweizer’s reagent 

phosphonium ylide synthesis, 6, 176 
reaction with divinylcuprates, 3,259 

synthesis 
Sclerin 

via cycloaromatization reaction, 2,621 
Scopine 

synthesis 

Sebacic acid 

7,12-Sechoishwaran-l2-01 

via [4 + 31 cycloaddition, 5,609 

synthesis, 3,640 

synthesis 

via nitrone cyclization, 4,1120 
6,7-Secoagroclavine 

synthesis 

Secoalky lation 
via Mannich reaction, 2,967 

chain extension 
via Grob fragmentation, 6,1048 

Secoiridoids 
synthesis 

via Knoevenagel reaction, 2,358 
Secoisoquinoline alkaloids 

synthesis, 1,552 
Secologanin 

aglycone 

synthesis, 3,599 

16,17-Secopregnanes 

synthesis via Claisen condensation, 2,822 

via Knoevenagel reaction, 2,371 

reduction 
dissolving metals, 8, 114 

Secosul fenylation 

7,16-Secotrinervita-7,11 -diene, 3a-acetoxy- 
cyclobutanones, 6,143 

15p-hydroxy- 
synthesis 

via organoaluminwn reagents, 1, 100 
1,2,3-Selenadiazoles 

aryne reactions, 4,509 
reactions with amines, 6,480 
Wolff rearrangement, 3,909 

arylethynylselenolate synthesis, 6,473 

Diels-Alder reactions, 5,442 
synthesis, 5,443; 6,475 

Selenamides 
aliphatic 

reactions, 6,481 
reactivity, 6,461 
synthesis, 6,476 

1,2,3-Selenadiazoles, 4-aryl- 

Selenaldehydes 

synthesis, 6,477 

via sulfenylation of primary amines, 7,741 
Selenates 

Selenation 
rearrangement, 6,904 

decarboxylative chalcogenation, 7,726 
electrochemical, 7,819 

synthesis, 6,474 

synthesis, 6,478 

Selenazofurin 

Selenazole-4-carboxamide, 2p-D-ribOfuranOSyl- 

Selenazole-4-carboxylate, 2-( 2,3,5-tri-O-benzoyl- 
D-I’hfUraIlOSy1)- 
ethyl ester 

1,3-Selenazoles 

Selenazoliwn hydroxide, anhydro-2,3,5-triphenyl- 

synthesis, 6,477 

synthesis, 6,474,481 

4-hydroxy- 
synthesis, 6,481 

Selenenamides, N-acetyl- 
selenol ester synthesis, 6,466 

Selenenic acid, aryl- 
allylic oxidation 

alkenes, 7,91 
Selenenic acids 



747 Cumulative Subject Index Selenides 

synthesis, 7, 770 

reaction with alkenyldihydroxyboranes, 7,608 

dehydrogenation 

Seleneny 1 bromide, phenyl- 

Selenenyl bromide, 2-pyridyl- 

carbonyl compounds, 7,128 
Selenenylenones, 2-phenyl- 

synthesis, 7, 521 
Selenenyl halides 

reactions with alkenes, 4,339-342 
Selenenyl pseudohalides 

reactions with alkenes, 4,339-342 
Selenide, methyl phenyl 

metallation, 1,641 
Selenide, phenyl trimethylsilyl 

dehalogenation 

Selenide, phenyl trimethylsilylmethyl 

Selenide, triphenylphosphine 

Selenides 

benzoin acetates, 8,993 

metallation, 1,641 

deoxygenation 

addition to alkynes, 4,50 
alkenes from, 3,114 
alkyl and allyl halides from, 3, 118 
alkylated 

allylic 

deselenation 

halogenation, 7,772 
a-heterosubstituted 

carbonyl compound synthesis from, 3,141 
metallation 

synthesis of selenoalkyl metals, 1,635 
oxidation, 7, 129,770 

to selenones, 7,773 
photooxidation, 7,774 
reactions with alkenes, 4,317-319 
reactions with alkyl metals, 1,630 
reduction 

epoxides, 8,887 

use in synthesis, 3, 106 

oxidative rearrangement, 3, 117 

nickel boride, 8,848 

use in synthesis, 3,106 
Selenides, acetamido 

synthesis, 7,495 
Selenides, acyl phenyl 

reaction with tri-n-butyltin hydride 
reductive decarboxylation, 7, 721 

Selenides, 2-adamantyl phenyl 

via adamantane, 7,14 
Selenides, alkenyl 

synthesis 

coupling reactions 
with sp3 organometallics, 3,446 

Selenides, alkenyl phenyl 
synthesis, 7,608 

Selenides, alkenyl pyridyl 
metallation, 1,648 

Selenides, alkyl phenyl 
oxidation, 7,773 

Selenides, alkyl 2-pyridyl 
synthesis, 7, 726 

Selenides, alkyl vinyl 
carbonyl compounds from, 3,120 

Selenides, allenyl phenyl 

synthesis, 3, 106 

metallation, 1,640 
oxidation, 3, 117 
rearrangement, 6,904 
synthesis 

Selenides, allyl 

via P-hydroxyalkyl selenides, 1,705 
Selenides, P-amido phenyl 

synthesis 

Selenides, aryl 
via Ritter reaction, 6,289 

coupling reactions 

tandem vicinal difunctionalization, 4,257 
Selenides, aryl alkyl 

synthesis, 4,447 
Selenides, aryl 1-(2-methyl-1 -propenyl) 

metallation, 1,647 
Selenides, aryl I-propenyl 

metallation, 1,647 
Selenides, aryl vinyl 

alkylation, 3, 106 
Selenides, benzyl 

metallation, 1,640 
Selenides, diary1 

synthesis, 4,443,447 

with Grignard reagents, 3,456 

via Swl reaction, 4,476 
Selenides, diphenyl 

synthesis 
via Swl reaction, 4,476 

Selenides, homoallyl 
synthesis, 3,91 

Selenides, P-hydroxy 
deoxygenation, 8,887 
elimination reactions, 3,787 
epoxide synthesis, 6,26 
oxidation 

solid support, 7,841 
pinacol-type reactions, 1,861 
rearrangement, 3,786 
semipinacol rearrangements, 3, 777 
synthesis 
via selenium-stabilized anions, 1,828 

Selenides, P-hydroxy-y-alkenyl 
rearrangement, 1,717 

Selenides, p-hydroxyalkyl 
epoxide synthesis from 

mechanism, 1,7 18 
in synthesis, 1, 696,721 
reactions with carbonyl compounds, 1,673 
rearrangement, 1,714 
reduction, 1,699 
reductive elimination, 1, 700 
synthesis, 1, 650 

Selenides, y-hydroxyalkyl 
oxidation, 3,120 

Selenides, P-hydroxyphenyl 
oxidative rearrangement, 7,819 
Ritter reaction, 6,289 

Selenides, P-hydroxy*-trimethylsilylalkyl 
reductive elimination, 1,705 

Selenides, a-lithio 
epoxidation, 1,828 

Selenides, a-metalloalkyl 
synthesis 

via metallation, 1,630 



Selenides Cumulative Subject Index 748 

Selenides, a-metalloallenyl phenyl 

Selenides, a-metallovinyl 
synthesis, 1,646 

alkylation, 3, 104 
synthesis 

via metallation, 1,630 
Selenides, 1 -metallovinyl aryl 

synthesis, 1,646 
Selenides, 4-nitrophenyl methyl 

synthesis, 4,447 
Selenides, nor-alkyl-2-pyridyl 

synthesis, 7,722 
Selenides, phenyl 

reduction, 6,470 
Selenides, propargylic 

metallation, 1,640 
Selenides, propargyl phenyl 

oxidative rearrangement, 7,826 
Selenides, a-silylalkyl 

carbonyl compound synthesis from, 3,141 
Selenides, trimethylsilyl 

selenol ester synthesis, 6,463 
Selenides, vinyl 

metallation, 1,644 
reactions with organometallic compounds, 

reaction with Grignard reagents, 3,493 
synthesis, 3,253 

via P-hydroxyalkyl selenides, 1,705 
Seleninic acid, allyl- 

1,669 

in allylic oxidation 

Seleninic acid, phenyl- 
selenium dioxide, 7,85 

hydroxylation 
alkenes, 7,446 

oxidation, 7,770 
synthesis, 7,770 

allylic oxidation, 7, 110 

carbanions 

Seleninic acids 

Seleninic anhydride, 2-pyridine 

Selenium 

synthesis, 1,630 
synthesis via metallation, 1,635 

carbanions stabilized by 
alkylation, 3,85-181 

dehydrogenation 
carbonyl compounds, 7,128 

halogen displacement, 7, 124 
reductions, 8,370 

carbonyl compounds, 8,323 
nitro compounds, 8,366 

oxidation, 7,757-779 
secondary alcohols, 7,323 

reactions with arynes, 4,508 
tetravalent 

Selenium dioxide 

Selenium compounds 

reaction with alkenes, 4,342 

allylic oxidation, 7,84 
a,@-unsaturated carbonyl compounds, 7,108 

anti hydroxylation 
alkenes, 7,446 

oxidant 
silica support, 7,843 

oxidative rearrangement, 7,829,832 

Selenium imides 
Diels-Alder reactions 

diamines from, 7,486 
Selenium insertion reaction 

Selenium nucleophiles 

Selenium tetrabromide 

Selenium tetrachloride 

Selenium ylides 

hydroalumination adducts, 8,754 

aromatic nucleophilic substitution, 4,447 

reactions with alkenes, 4,342 

reactions with alkenes, 4,342 

epoxidation, 1,825 
reactions with enals, 1,683 

carbonyl group regeneration, 7,846 
synthesis, 1,656 

Selenobenzaldehyde, 2,4,6-tri-t-butyl- 
synthesis, 6,475 

Selenobenzoate, p-nitrobenzyl 
synthesis, 6,465 

Selenobenzoate, trimethylsilyl 
synthesis, 6,473 

Selenobenzoic acid 
synthesis, 6,465 

y -Selenobutyrolactone 
synthesis, 6,462 

Selenocarbamates, @-phenyl- 
synthesis, 7,495 

Selenocarbonates, Se-phenyl- 
reduction 

Selenoacetals 

stannanes, 8,825 
Selenocarbonyl compounds 

Diels-Alder reactions, 5,442 
Selenocarbox ylates 

alkylation, 6,464 
Selenocarboxylates, Se-acylmethyl 

selenium extrusion, 6,469 
Selenocyanates 

alkyl 
synthesis, 7,608 

oxidation, 7,770 
reaction with carboxylic acids, 6,466 

Selenocyclizations, 7,495 
Seleno- 1,3-dienes, 1 -phenyl- 

synthesis 

Seleno esters 
synthesis, 1,95 

Selenofomamide 
synthesis, 6,480 

Selenoketones 
synthesis, 5,442 

Selenolactams 
synthesis, 6,478 

Selenolactones 
metallation, 1,642 

Selenolactonization, 7,523 
Selenolates, arylethynyl- 

reaction with alcohols, 6,473 
Selenol esters 

aromatic 
synthesis, 6,462 

Friedel-Crafts reaction, 2,737 
reactions, 6,468,474 

via methoxyselenation, 4,339 

with cuprates, 6,469 



749 Cumulative Subject Index Semicarbazones 

with iswyanides, 6,470 
reactivity, 6,461 
synthesis, 6,461481 

acylation, 6,462 
oxidation, 7,769 
radical additions 

alkenes, 4,770 
reductions 

aromatic compounds, 8,370 
synthesis, 6,462 

epoxidation, 1,828 
metallation, 1,650 
oxidation, 7,773 

reactivity 

synthesis, 1,648; 3,87 

Selenols 

Selenones 

Selenones, a-metalloalkyl 

reactions with carbonyl compounds, 1,672 

via metallation, 1,630 
Selenones, vinyl 

reactions with organometallic compounds, 1,669 
Selenonic acids 

oxidation 
to selenoxides, 7,770 

Selenonium bromide, phenacylmethyl(dimethy1)- 

Selenonium salts 

Selenonium salts, allyldimethyl- 

Selenonium salts, allylmethylphenyl- 

Selenonium salts, a-metalloalkyl- 

via metallation, 1,630 

metallation, 1,655 

metallation, 1,651 

metallation, 1,653 

metallation, 1,653 

synthesis, 1,648; 3,87 

Selenonium ylides 
reactivity 

reactions with carbonyl compounds, 1,672 
Selenophene, 2-lithio- 

synthesis, 1, 668 
Selenophenes 

coupling reactions 

metallation, 1,644 
synthesis, 6,481 

Vilsmeier-Hack reaction, 2,780 

conjugate additions 
enones, 4,231 

reduction 
imines, 8,36 

addition reactions 
alkenes, 7,522 

addition reactions 
alkenes, 7,522 

synthesis, 7, 5 19 

addition reactions 
alkenes, 7,523 

with primary alkyl Grignard reagents, 3,447 

via [2 + 2 + 21 cycloaddition, 5, 1139 

Selenophenols 

Selenophthalimide, N-phenyl- 

Selenosuccinimide, N-phenyl- 

Selenosulfides 

Selenosulfonates 

Selenosulfonation 
alkenes, 4,341 

Selenosulfones 
synthesis, 7, 519 

Selenothiolactonization 
alkenes, 7,520 

Selenoxide, 2-azidocyclohexyl phenyl 
synthesis, 7,772 

Selenoxide, benzyl phenyl 
synthesis, 7, 772 

Selenoxide, di-4-anisyl 
Komblum oxidation, 7,657 

Selenoxide, dimethyl 
Komblum oxidation, 7,657 

Selenoxide, methyl phenyl 
synthesis, 7,772 

Selenoxides 
chiral 

elimination 

metallation, 1,649 
oxidation, 7,657,770 

to selenones, 7,773 
rearrangement, 6,904 

alcohol synthesis, 6, 14 

synthesis, 7,777,779 

carbonyl compounds, 7,128,146 

Selenoxides, alkyl 
alkylation, 3, 147, 157 

Selenoxides, allyl 
rearrangement, 3, 117 

Selenoxides, a-lithioalkyl 
synthesis 

via alkylation, 3, 157 
Selenoxides, a-metalloalkyl 

alkylation, 3, 147, 157 
reactivity 

synthesis, 1,648; 3,87 

Selenoxides, a-metallovinyl 

reactions with carbonyl compounds, 1,672 

via metallation, 1,630 

alkylation, 3, 157 
reactivity 

synthesis, 1,630; 3,87 
Selenoxides, P-oxidoalkyl 

synthesis, 1,650 
Selenoxides, vinyl 

reactions with organometallic compounds, 1,669 
2-Selenoxobenzothiazole, 3-methyl- 

deoxygenation 

reactions with carbonyl compounds, 1,672 

epoxides, 8,887 
Selenuranes 

Selinene 
reactions with aldehydes, 1,651 

synthesis, 6,777; 8,943 
via oxyanion-accelerated rearrangement, 5, 1020 
via reductive lithiation, 6,  146 

Favorskii rearrangement, 3,840 
mechanism, 3,828,836 

synthesis, 3,640 

Semibenzilic pathway 

Semibullvalene 

via photoisomerization, 5,  194,204 
Semibullvalenes, dihydro- 

synthesis 
via retro electrwyclization, 5,737 

Semicarbazones 
reduction, 8,336 



Semipinacol rearrangements Cumulative Subject Index 750 

Vilsmeier-Haack reaction, 2,791 

definition, 3,777 
pinacol rearrangement 

tandem cyclization reactions, 3,792 

phosphonium 

Semipinacol rearrangements, 3,777-799 

comparison with, 3,722 

Semi-ylides 

formation, 6, 172 

dicopper(1) dianion 
alkylation, 3,50 

Senecioic acid, 4-bromo- 
trimethylsilyl ester 

Senecioic acid 

Reformatsky reaction, 2,286 

alkylation, 3,50 

Senecioic acid amide, N-isopropyl- 
dianions 

Senepox yde 
synthesis 

alkene protection, 6,689 
via retro Diels-Alder reactions, 5,563 

Senoxepin 
synthesis 

Senoxy dene 
precursor 

via Peterson alkenation, 1,733 

synthesis via intramolecular ene reactions, 5 2 2  
Senoxyn-4-en-3-one, 8-oxy- 

Sepiolite 
synthesis, 3,404 

solid support 
oxidants, 7,845 

Septamycin 
synthesis 

A-ring fragment, 1,429 
Sequential rearrangements, 5,876-891 
Serine 

enantioselective aldol cyclizations, 2,169 
hydroxy groups 

$-lactone 

reaction with pivaldehyde, 3,40 
Serine, phenyl- 

synthesis, 8, 148 
Serine proteases 

peptide synthesis, 6,395 
Sesamin 

synthesis 

protection, 6,650 

reaction with organocopper compounds, 3,227 

via Diels-Alder reaction, 5,468 
via Knoevenagel reaction, 2,373 

Sesamol, benzyl- 

Sesamolin 
oxidative coupling, 3,669 

synthesis 
via Diels-Alder reaction, 5,468 
via Knoevenagel reaction, 2,373 

Sesbanine 
synthesis 

Sesquicarene 
synthesis, 3,288 

Sesquifenchene 
synthesis, 3, 161 

Sesquinorbomene 

via regioselective lithiation, 1,474 

reaction with methanol, 5,74 

hydrazulene-based 
synthesis, 7,301 

marine 
synthesis, 2,710 

microbial hydroxylation, 7,63 
polycyclic 

synthesis, 3,288 

Seven-membered rings 

Sesquiterpenes 

biosynthesis, 3,388 

via photoisomerizations, 5,230 

synthesis 
via aldol reaction cascade, 2,623 
via [4 + 31 cycloadditions, 5,593 
via Friedel-Crafts reaction, 2,763 
via intramolecular aldolization of keto aldehydes, 

via polyene cyclization, 3,357 
2,160 

Sex pheromones 
bark beetle 

synthesis, 1,218 
Seychellene 

synthesis, 3,20 
via Diels-Alder reactions, 5,329 
via Prins reaction, 2,542 
via radical cyclization, 4,796 

Shapiro reaction, 6,779; 8,944 
limitations, 8,948 
regioselectivity, 8,944 
stereoselectivity, 8,948 
vinyllithium generation, 3,25 1 

Shell Higher Olefin Process 
alkene metathesis, 5,1117 

Shikimic acid 
synthesis 

via cyclofunctionalization of cycloalkene, 4,373 
via cyclohexadienyl complexes, 4,683 
via Diels-Alder reactions, 5,335,360,363 

Shikimic acid pathway 
Claisen rearrangement, 5,855 

Showdomycin 
synthesis 

via [4 + 31 cycloaddition, 5,611 
via retro-Dieckmann reaction, 2,855 

Sialic acids 
synthesis 

via enzymatic method, 2,463,464 
Sibirine 

synthesis 

Sibirosamine 
synthesis 

via nitrile oxide cyclization, 4, 1129 

stereospecific, 1,413 
Sigmatropic rearrangements 

alcohol synthesis, 6, 14 
Baldwin’s rules, 3,915 
carbene complexes, 5,1075 

1 ,2-Sigmatropic rearrangements, 3,921 
chirality transfer, 3,927 

1,3-Sigmatropic rearrangements 
allylic alcohols, 5,1001 
aza-anion accelerated, 5, 1003 
oxyanion-accelerated 

stereochemistry, 5,1002 
1 ,5-Sigmatropic rearrangements 



75 1 Cumulative Subject Index Silane 

carbanion-accelerated, 5, 1005 
oxyanion-accelerated, 5, 1003 

allylic systems, 6, 834 

ylides 

2,3-Sigmatropic rearrangements, 6,873-908 

3,2-Sigmatropic rearrangements, 3,932 

stereocontrol, 3, 943 
3,3-Sigmatropic rearrangements 

allylic systems, 6,834 
aluminum enolates, 1,91 
erythro-threo ratio, 3,949 
homologations, 1,880 

Silabarrelene 
photorearrangement, 5, 199 

7-Silabicyclo[2.2.2]octadiene 
thermolysis 

retro Diels-Alder reaction, 5,587 
Silacycles 

intramolecular hydrosilylation, 8,774 
Silacyclopentene 

acetylation 
Friedel-Crafts reaction, 2,717 

Silane, 2-acetoxymethyl-3-allyltrimethyl- 
trimethylenemethane synthetic equivalent, 5,244 

Silane, allyl(diethy1amino)dimethyl- 
reaction with BuLi/lMEDA, 2,59 

Silane, allyloxy- 
siloxy carbanions from, 2,601 

Silane, allyltriisopropyl- 
deprotonation 

y-selectivity, 2,58 
Silane, allyltrimethyl- 

alcohol protection, 6,654 
ene reactions, 5 ,2  
intramolecular additions 

carbonyl compounds, 1,612 
dissolving metals, 8,513 

metaVmetal exchange, 7,649 

Birch reduction 
dissolving metals, 8 ,5  13 

Mannich reaction, 2, 1035 
Silane, benzyltrimethyl- 

C-Si bond cleavage, 7,649 
Silane, t-butyldimethylchloro- 

0-silylation with, 2, 604 
Silane, chloro- 

hy drosily lation 

Silane, aryltrimethyl- 

Silane, benzyl- 

unsaturated hydrocarbons, 8,765 
Silane, chlorodimethyl- 

alkynes, 7,643 
Silane, (chloromethy1)trimethyl- 

Darzens glycidic ester condensation, 2,426 
Silane, chlorotrimethyl- 

acyloin coupling reaction 
trapping agent, 3,615 

alcohol protection, 6,653 
reaction with conjugated ketones 

1,4-addition, 2,599 

hydrosilylation 

Silane, crotyl- 
reaction with achiral carbonyl compounds, 2,17 
reaction with iminium salts, 2,1002 
synthesis, 2,977 

Silane, crotyltrimethyl- 

configurational stability, 2 ,6  

Beckmann rearrangement, 6,768 

acylation 

Silane, cyanotrimethyl- 

Silane, cyclopropyl- 

Friedel-Crafts reaction, 2,728 
Silane, (diethoxymethy1)- 

alkynes, 7,643 
Silane, diiododimethyl- 

hydrosilylation 

reduction 
benzylic alcohols, 8,979 

Silane, dimethylphenyl- 
hydrosilylation 

ketone reduction, 8 , 8  
oxidation, 7,646 

reduction 

carbonyl compounds, 8 ,2  1 

Silane, diphenyl- 

carbonyl compounds, 8,322 
Silane, diphenyl(4-penteny1)- 

Silane, ethynyl- 
ring closure, 8,774 

hydroalumination, 8,748 
reaction with acetals, 2,579 
reaction with aldehydes, 2,575 
reaction with ketals, 2,579 
reaction with ketones, 2,575 

aldol reactions 
Silane, fluorotrimethyl- 

catalytic cycle, 2,633 
Silane, hydrido- 

ionic hydrogenation 
unsaturated carbonyl compounds, 8,546 

Silane, (iodomethy1)trimethyl- 
reaction with sulfonyl carbanions, 5, 1014 

Silane, iodotrimethyl- 
Beckmann rearrangement, 6,767 
dehalogenation 

ester cleavage, 6,665 
iodination 

methyl ether cleavage, 6,647 
Silane, methoxybis(trimethylsily1)methyl- 

methoxycarbonyl anion synthon, 7,650 
Silane, methoxy(trimethylsily1)methyl- 

formyl anion synthon, 7,650 
Silane, methyldiphenylchloro- 

reaction with lithium ester enolates 

a-halo ketones, 8,988 

alkyl alcohols, 6,214 

regiochemistry of silylation, 2,604 
Silane, methyltrichloro- 

dehalogenation 
a-halo ketones, 8,988 

Silane, (2-nitroetheny1)trimethyl- 
synthesis, 6, 107, 109 

Silane, nitrovinyl- 
synthesis, 6, 108 

Silane, (a-oxyallyl)- 
reaction with benzonitrile oxide, 5,262 

Silane, (pentadieny1)trimethyl- 
acylation 

Silane, phenyl- 
Friedel-Crafts reaction, 2,721 

transfer hydrogenation 
molybdenum complex catalyst, 8,554 



Silane Cumulative Subject Index 752 
Silane, a-phenylthiomethyltrimethyl- 

reaction with alkyl halides 
synthesis of aldehydes, 6, 139 

Silane, 1 -phenylthiovinyl- 

Silane, 2-phenylthiovinyl- 

Silane, propargyltrimethyl- 

Nazarov cyclization, 5,778 

Nazarov cyclization, 5,778 

condensation with acyl cyanide, 2,85 
reaction with N-acyliminium ions, 2,1061,107 1 
reaction with o-ethoxy lactams, 2,89 
reaction with glycine cation equivalents, 2, 1075 

reaction with cyclic N-acyliminium ions, 2,89 

addition to alkenes, 7,642 
reduction 

Silane, 2-propynyl- 

Silane, trichloro- 

carbonyl compounds, 8,322 
carboxylic acids, 8,238 

Silane, triethyl- 
ionic hydrogenation 

carbonyl compounds, 8,319 
oligosaccharide side chain cleavage, 8,219 
reaction with N-acyliminium ions 

reduction, 2, 1077 
reaction with unsaturated esters 

rhodium catalysts, 8,555 
reduction 

acyl halides, 8,265 
alcohols, 8,813 
carbocations, 8,275 
carbonyl compounds, 8,318 
1 ,.l-dihydropyridine, 8,589 

Silane, triisopropyl- 
reaction with acyl chloride 

reductive decarboxylation, 7,721 
Silane, trimethylvinyl- 

Friedel-Crafts acylation, 2,712 
Silane, tris(trimethylsily1)- 

halide chain reductions 
propagation, 4,739 

reduction 
alkyl halides, 8,801 

Silane, vinyl(alkoxy)- 
synthesis, 7,644 

Silane, vinyltrichloro- 
ene reactions 

thermal, $ 3  
Silane, vinyltrimethyl- 

ethylene equivalent 

acylation 

hypervalent 

reduction 

alkene acylation, 5,777 
Silanes 

Friedel-Crafts reaction, 2,712,728 

acyl halide reduction, 8,265 

acetals, 8,216 
acyl halides, 8,265 
alkyl halides, 8,801 
carbonyl compounds, 8.3 18 
carboxylic acids, 8,261 
esters, 8,824 
imines, 8,36 

synthesis, 2,582 
via Ireland silyl ester enolate rearrangement, 5,841 

vinyl substitution 

reaction with sulfonyl carbanions, 5, 1014 
rearrangement 

synthesis, 7,598 

a, p-unsaturated 

palladium complexes, 4,840 
Silanes, acyl- 

enol ether preparation, 2,601 

via Claisen rearrangement, 5,850 
via organoaluminium reagents, 1,97 

reactions with allenylsilanes, 1,598 
Silanes, alkenyl- 

acylation 
Friedel-Crafts reaction, 2,712 

carbomagnesiation 
intramolecular, 4,879 

formylation, 2,728 
intramolecular acylation 

synthesis 
Friedel-Crafts reaction, 2,714 

via carbocupration, 4,900 
via metal carbene complexes, 1,808 

Silanes, alkenyloxy- 
metal exchange reaction 

hy drosily lation 

acylation 

carboalumination, 4,892 
coupling reactions 

hydroalumination, 8,741 
hydroboration, 8,708 
reaction with diisobutylaluminum hydride, 8,734 
reaction with electrophilic wsystems, 1,604 

[3 + 21 annulations, 1,596 
reactions with acetals, 2,579 
reactions with activated imines, 1,602 
reactions with acyliminium salts, 1,598; 2,1061 
reactions with aldehydes, 1,599; 2,575 
reactions with carbonyl compounds 

synthesis of substituted alkynes, 1,595 
titanium tetrachloride, 1,595 

reactions with imines 
syn-unti selectivity, 2,992 

reactions with ketals, 2,579 
reactions with ketones, 2,575 
reactions with tropylium ions, 1,603 
reactions with a,&unsaturated acylsilanes, 1,598 
reactions with a$-unsaturated carbonyl compounds, 

1,596 
synthesis, 2,587 

Silanes, allyl- 
acylation 

Friedel-Crafts reaction, 2,716 
addition reactions 

stereochemishy, 1,610 
ally lations 

Lewis acid promoted, 1,346 
allylic rearrangements, 7,822 
7r-allylpalladium complexes from, 4,588 
chiral 

dialkylboryl triflate, 2,245 
Silanes, alkoxy- 

unsaturated hydrocarbons, 8,765 
Silanes, alkynyl- 

Friedel-Crafts reaction, 2,725 

with aryl halides, 3,538 

Silanes, allenyl- 



753 Cumulative Subject Index Silanones 

reaction with aldehydes, stereospecifically, 2,568 
conjugate additions to a,@-enones 

Lewis acid catalyzed, 4, 155 
[4 + 31 cycloaddition reactions, 5,598 
electrophilic substitutions 

allylic rearrangement, 6,832 
epoxidation, 7,360 
intermolecular additions 

aldehydes, ketones and acetals, 1,610 
internal additions 

stereochemistry, 1,615 
Mannich reaction, 2, 1032 
metallated 

reactions 

reactions with acetals, 2,576 
reactions withN-acyliminium ions, 2,1060, 1064, 

reactions with aldehydes, 2,567 
reactions with alkoxymethyl chlorides, 2,580 
reactions with carbonyl compounds, 1,610; 2, 

reactions with glycine cation equivalents, 2, 1075 
reactions with imines, 2,976 
reactions with iminium salts, 2, 1002 
reactions with ketals, 2,576 
reactions with ketones, 2,567 
reactions with phenylthiomethyl chlorides, 2,580 
reactions with vinyloxiranes 

regioselectivity, 5,936 
synthesis, 2, 582 

via coupling reactions, 3,437,445 
via [3 + 21 cycloaddition reactions, 5,304 
via esters, 1, 244 
via P-hydroxyalkyl selenides, 1,705 
via nickel catalysts, 3, 229 
via Peterson methylation, 1,238,735 

additions to aldehydes, 1, 113 

fluoride ion catalysis, 2,565 

1066,1070,1071 

563-590 

Silanes, allylamino- 
metallated 

Silanes, aryl- 
addition reactions, 1,624 

Birch reduction 

defluorosilylation 
dissolving metals, 8,513 

aryne generation, 4,487 
Silanes, bisallyl- 

synthesis, 3,482 
Silanes, chiral acyl- 

nucleophilic addition reactions 
stereoselectivity, 1,57 

Silanes, dienyl- 
synthesis 

via zinc-ene reactions, 5,32 
Silanes, dimethylfluoro- 

reaction with alkenyl iodides 
organopalladium catalysis, 3,233 

Silanes, a,@-epoxy- 
Peterson reaction, 1,737 
reaction with organocopper compounds, 3,224 
synthesis, 7,643 

via Darzens glycidic ester condensation, 2,426 
via vinylsilanes, 2,57 

synthesis and rearrangement 
enol ether preparation, 2,601 

Silanes, a,@-epoxyalkyl- 

deprotonation, 3, 198 

intermolecular acylation 
Silanes, homoallylic 

Friedel-Crafts reaction, 2,7 19 
Silanes, 2-hydroxy- 

synthesis, 7,643 
via trimethylsilylmethylcerium reagent, 1,238 

Silanes, @-hydroxyalkyl( 1 -naphthyl)phenylmethyl- 

Silanes, @-keto(aldehyd0)- 
synthesis, 1,785 

synthesis from a-trimethylsilyl epoxides 

Silanes, organo- 
hydride donor 

Silanes, propargyl- 

reaction with Grignard reagents, 3,759 

ionic hydrogenation, 8,486 

acylation 
Friedel-Crafts reaction, 2,726 

electrophilic additions 
formation of @-silyl carbocations, 1,616 

reaction with acetals, 2,579 
reaction with N-acyliminium ions, 2, 1071 
reaction with aldehydes, 2,575 
reaction with ketals, 2,579 
reaction with ketones, 2,575 
synthesis, 2, 587 

nucleophilic addition reactions 

reduction 

Silanes, vinyl- 

Silanes, trialkyl- 

stereoselectivity, 1,57 

acetals, 8,216 

conjugate addition 

coupling reactions 
organocuprates, 4, 191 

with aryl bromides, 3,495 
with organic halides, 8,786 

acetal- and carbonyl-initiated, 1,585 
Nazarov type, 1,585 

divinyl ketones from, 5,777 
epoxidation, 2,58,601 
hydrosilylation, 8,774 
hydroxylation 

intramolecular addition, 1,584 
Mannich reaction, 2, 1030 
oxidative rearrangement, 7,816 
reaction with acetals, 2,579 
reaction with N-acyliminium ions, 2, 1064 
reaction with aldehydes, 2,575 
reaction with carbonyl compounds, 2,563-590 
reaction with electrophiles, 8,785 
reaction with glycine cation equivalents, 2, 1074 
reaction with ketals, 2,579 
reaction with ketones, 2,575 
reaction with methoxymethyl chloride 

carbon-oxygen bond cleavage, 2,581 
synthesis, 2,588; 8,769 

via P-hydroxyalkyl selenides, 1,705 
via Peterson reaction, 1,786 

vinyl anion equivalents, 1,583 
Silanol, (3E)-phenylethenyldimethyl- 

asymmetric epoxidation, 7,423 
Silanones 

generation 

cyclization reactions 

generation of a-hydroxy ketones, 7, 172 



2-Silapropene Cumulative Subject Index 754 

via retro Diels-Alder reaction, 5,587 
2-Silapropene, 2-methyl- 

synthesis 
via retro Diels-Alder reaction, 5,587 

Sila-Pummerer rearrangement 

2-Silapyrans 
p-elimination, 7,204 

Diels-Alder reaction, 5,587 
methyl acrylate, 5,1074 

Silasemibullvalene 
synthesis 
via photoisomerization, 5, 199 

Silenes 
generation 
via retro Diels-Alder reaction, 5,587 

Silica 
solid support 

oxidants, 7,840 
oxidation, 7,842 

Silica gel 
catalyst 

pentacoordinate 

reactions with a c h d  aldehydes, 2,17 
Silicates, hydrido- 

carbonyl compound reduction, 8,20 
Silicates, organopentafluoro- 

synthesis, 7,642 
Silicates, pentafluoro- 

synthetic reactions, 8,787 
Silicon hydrides 

reduction 

Pauson-Khand reaction, 5,1056 
Silicates, crotyl 

configurational stability, 2 ,6  

carbonyl compounds, 8,20 
unsaturated carbonyl compounds, 8,546 

Danens glycidic ester condensation, 2,426 
organopalladium catalysis, 3,233 
reactions with achiral carbonyl compounds, 2,17 

synthesis 

Silicon reagents 

Silphinene 

via Nazarov cyclization, 5,779 
via photocycloaddition, 5,662 

Silphiperfol-5-ene 

Silphiperfol-6-en-5-one 

synthesis 
via photocycloaddition, 5,664 

synthesis 
via photoisomerization, 5,232 

Silver 
catalysts 

Silver, allenyl- 
synthesis, 2.85 

Silver acetate 
allylic oxidation, 7,92 

Silver benzoate 
i d i e  

alkene hydroxylation, 7,447 
Wolff rearrangement 

initiator, 3,891 

Grignard reagent coupling, 3,418 

Silver carbonate 
on celite 

oxidation 
oxidant, 7,841 

diols, 7,318 
cr,wdiols, 7,312 
secondary alcohols, 7,320 

Silver carboxylates 
reaction with halogens, 7,723 
synthesis, 7,718 

isocyanide synthesis, 6,243 

oxidation 

Silver cyanide 

Silver dichromate, tetrakis(pyridine)- 

alcohols, 7,286 
Silver homoenolates 

Silver nitrate 
substitution reactions, 2,450 

in halohydrin rearrangements 

oxidation 

Silver oxide 

formation of aldehydes, 3,758 

halides, 7,664 

quinone synthesis, 7,355 
reaction with acyl chloride 

preparation of silver carboxylates, 7,723 
Wolff rearrangement 

initiator, 3,891 
Silver permanganate, bispyridine- 

oxidation 
primary arylamines, 7,738 

Silver salts 
catalysts 

Komblum oxidation, 7,656 
Ritter reaction 

Wurtz coupling, 3,422 

activator 

Cope rearrangement, 5,802 

initiators, 6,283 

Silver tetrafluoroborate 

DMSO oxidation of alcohols, 7,299 
Silver trifluoroacetate 

alkane oxidation, 7, 13 
Silybin 

synthesis, 3,691 
Silylamine, cr-cyano- 

azomethine ylides from, 4,1088 
Silylamines 

reaction with ketenes, 2,605 
Silylation 

alcohol protection, 6,654 
1 -0-Silylation 

glycoside synthesis, 6.49 
C-Silylation 

Claisen rearrangements 
competition, 5,850 

[3 + 21 cycloaddition reactions, 5,304 
Silyl chromate, bis(tripheny1- 

oxidative cleavage 
alkenes, 7,571 

Silyl compounds, titanated 
reactions with carbonyl compounds, 1,161 

Silyl cyanides, trialkyl- 
reactions with carbonyl compounds 

Lewis acid promotion, 1,328 
Silyl dienol ethers 

cross-conjugated 
alkylation, 3.28 

Silyl carbonates 
synthons 



755 Cumulative Subject Index Sinefugin 

extended 

homoannular 

a’-hydroxylation, 7, 177 

dicarbonyl compound monoprotection, 6,684 

aldehyde 
allylation, 3,28 

aldol reactions, 8,786 
Lewis acid promoted, 1,346 

alkali metal enolates 
reaction, 2, 108 

alkylation, 3,25 
amination, 6, 1 18 
asymmetric synthesis, 2,629 
Beckmann rearrangement, 6,770; 7,697 
Chiral 

chlorination, 7,530 
cleavage 

conjugate additions 

conversion to enolates, 2, 184 
coupling reactions 

y-alkylation, 3,27 

alkylation, 3,27 

Silylenes 

Silyl enol ethers 

diastereoselective aldol additions, 2,636 

methylmagnesium bromide, 2,110 

alkenes, 4,158-162 

with aryl Grignard reagents, 3,492 
with primary bromides, 3,454 
with primary alkyl Grignard reagents, 3,445 

cyclic 
synthesis, 2,601 

cycloalkylation, 3,27 
dehydrogenation 

palladium catalysts, 7, 141 
quinones, 7, 137 

dihalocyclopropanation, 4, 1005 
ene reactions, 5, 1075 
halogenation, 7, 121 
a-hydrox ylation 

ketones, 7, 163 
intramolecular alkylation, 3,26 
Mannich reactions 

ozonolysis, 7, 166 
reactions, 2,613 
reactions with aldehydes 

reactions with carbonyl compounds 

iminium ions, 2, 1015 

Lewis acid mediated, 2,630 

catalysts, 2,614 
chemoselectiviy, 2,615 
regioselectivity, 2,616 

reactions with a-chloromethyl phenyl sulfides, 6, 141 
reactions with nitroarenes, 4,429 
reduction, 8,935 
regiospecific synthesis, 2,599 
sulfenylation, 7, 125 
a-sulfonyloxygenation, 7,145 
synthesis, 2,599 

via lithium homoenolates, 3, 197 
via oxidative cleavage, 7,587 

palladium complexes, 4,840 

alcohol synthesis, 6, 14 

vinyl substitution 

Silylepoxy ethers 
rearrangements 

Silyl groups, 2-furyldimethyl- 
desilylation, 7,647 

Silyl halides, trialkyl- 
reaction between aldehydes and organocuprates, 1, 

cycloalkenes 

112 
Silyl-hydroformy lation 

enol ether preparation, 2,603 
Silylimines, N-trimethyl- 

Silyl ketene acetals 

reaction with allyl organometallic compounds, 2,999 
reaction with silylketene acetals, 5,102 

chiral 
aldol reaction, 2,636 
diastereoselective addition to imines, 2,638,639 
diastereoselective aldol additions, 2,636 
reaction with aldehydes, diastereoselectivity, 2,637 

alkenes, 4, 158-162 
a$-enones, 4,162 

dehydrogenation, 7,142 
diastereoselective addition reactions 

chiral aldehydes, 2,652 
from butyrolactone 

reaction with aldehydes, 2,632 
a-hydroxylation, 7, 182 
reactions with aldehydes 

Lewis acid mediated, 2,630 
reactions with imines, 2,929 

diastereoselectivity, 2,636 
reactions with oxime ethers, 2,940 
reactions with N-silylimines, 2,937 
synthesis 

thiol esters 

Claisen condensation, 2,803 
conjugate additions 

via Ireland silyl ester enolate rearrangement, 5, 841 

reaction with aldehydes, 2,644 
Silyl ketene acetals, bis- 

a-hydroxylation, 7, 185 
Silylmetallation 

alkynes, 8,771 
Silylmethyl radicals 

cyclizations, 4,794; 7,648 
Silylonium salts, a-trimethyl- 

desilylation 
azomethine ylide generation, 4,1086 

Silyl perbenzoates, triorgano- 
rearrangement, 7,641 

Silyl peroxide 
rearrangement, 7,641 

Silyl polyphosphate, trimethyl- 
cyclization 

alkenic oximes, 6,77 1 
Silyl triflate, trimethyl- 

acetals, 8,2 16 

asymmetric, 4,968 
hydroalumination adducts, 8,756 
unsaturated ketones, 1,533 

alkene hydroxylation, 7,447 

oxidation, 3,692 

synthesis 

reduction 

Simmons-Smith cyclopropanation, 4,968 

Simonini complex 

Sinapic acid 

Sinefugin 



a-Sinensal Cumulative Subject Index 756 

via Ugi reaction, 2, 1096 
a-Sinensal 

p-Sinensal 
synthesis, 1,560; 3,936 

synthesis, 3,429 

Single electron transfer 

Sinularene 

via tandem Claisen-Cope rearrangement, 5,878 

desulfurization 
electropositive metals, 8, 842 

synthesis 
via Cope rearrangement, 5,989 
via magnesium-ene reaction, 5 4 1  

Sinularene, 12-acetoxy- 
synthesis 

via magnesium-ene reaction, 5 4 1  
Sirenin 

Six-membered rings 
synthesis, 3,288,788; 7,86 

synthesis 
via aldol reaction cascade, 2,620 
via Friedel-Crafts reaction, 2,758 
via polyene cyclization, 3,349 

SkatteMl rearrangement 
heterocyclic version, 4, 1021 
vinylc yclopropylidene-c yclopentylidene compounds, 

4,1012 
Skeletal reorganizations, 1, 843-899 
a-Skytanthine 

synthesis 
via conjugate addition to a$-unsaturated 

via magnesium-ene reaction, 5,41 
carboxylic acid, 4,202 

&Skytanthine 
synthesis 

Slaframine 
synthesis 

via magnesium-ene reaction, 5,41 

via Diels-Alder reaction, 5,414 
Small ring compounds 

cycloaddition reactions 
metal-catalyzed, 5,1185-1204 

Sodium 
Birch reduction, 8,492 

alkyl halides, 8, 795 
ethanol as solvent 

reduction, 8, 11 1 
in alcohol 

alkyl halide reduction, 8,795 
liquid ammonia 

amide reduction, 8,293 
carbonyl compound reduction, 8,308 

amidines, 8,302 
ammonia, 8, 11 3 
carbonyl compounds, 8, 109 
enones, 8,524 
epoxides, 8,880 

reductive dimerization 
unsaturated carbonyl compounds, 8,532 

crystal structure, 1,13 

reduction 

Sodium, benzyl- 
tetramethy lethylenediamine solvate 

Sodium, indenyl- 
tetramethyleth y lenediamine complex 

crystal structure, 1.19 

Sodium, methyl- 
synthesis 

Sodium acetate 
Rosemund reduction, 8,287 

Sodium acetoxyborohydride 
hydroboration, 8,709 

Sodium aluminum hydride 
reduction 

crystal structure, 1,12 

amides, 8,271 
esters, 8,267 
imines, 8,36 
nitriles, 8,274 

reduction kinetics, 8 ,2  

C-P bond cleavage, 8,863 
demercuration, 8,857 

stereoselectivity, 8, 857 
desulfurization, 8,843 
reduction 

Sodium amalgam 

aldonolactones, 8,292 
enones, 8,525 

reductive cleavage 
a-alkylthio ketone, 8,993 

reductive dimerization 
unsaturated carbonyl compounds, 8,532 

Sodium amide 

Sodium arsenate 
phosphonium ylide synthesis, 6, 174 

reduction 

Sodium azide 
nitro compounds, 8,366 

reaction with a-allyl complexes, 6,86 
reaction with trialkylboranes, 7,607 

reduction 
Sodium benzoate 

dissolving metals, 8,526 
Sodium bis(2-methoxyethoxy)aluminum hydride 

allylic alcohol synthesis 

reduction 
reduction, 7,397 

amides, 8,27 1 
aromatic nitriles, 8,274 
benzylic halides, 8,967 
carbonyl compounds, 8 , 3  14 
carboxylic acids, 8,238 
epoxides, 8,879 
esters, 8,267 
imines, 8,36 
lactones, 8,268 
pyridines, 8,584 
a-siloxy ketones, 8 ,7  
unsaturated carbonyl compounds, 8,542-544 

Sodium bis(2-methoxy ethox y)ethox y aluminum hydride 

lactones, 8,268 
reduction 

Sodium bis(2-methoxyethoxy)-N- 
methy lpiperidinoaluminum hydride 
reduction 

esters, 8,267 
Sodium bismuthate 

Sodium bis(trimethylsily1)amide 

Sodium borodeuteride 

glycol cleavage, 7,703 

phosphonium ylide synthesis, 6, 174 

labeling 



757 Cumulative Subject Index Sodium nitrite 

demercuration, 8,852 

gibberellins, 8,537 

cerium chloride complex 

reduction 

Sodium borohydride 

cyclic ketone reduction, 8, 15 
enone reduction, 8,539 

chirally modified 
reduction, 8, 160 

demercurations, 8,851 
hydroboration, 8,708 
liquid ammonia 

reduction 
reductive amination, 8,54 

acetals, 8,215 
acyl halides, 8,240,263 
alkyl halides, 8,803 
N-alkylphthalimides, 8,254 
amides, 8,249 
benzylic alcohols, 8,962 
benzylic halides, 8,967 
carbonyl compounds, 8,2,313 
carboxylic acids, 8,237 
enones, 8,15 
epoxides, 8,874 
esters, 8,244,267 
hydrazones, 8,345 
imines, 8,26 
imiies, chemoselectivity, 8,37 
indoles, 8,616 
ketones, 8,9 
keto sulfides, 8, 12 
lactones, 8,269 
nitriles, 8,253 
nitro compounds, 8,366 
pyridines, 8,579 
tosylates, 8,8 12 
unsaturated carbonyl compounds, 8,536 
unsaturated hydrocarbons, 8.485 

reductive demercuration, 7,632 
selective aldehyde reduction, 8.16 
selective ketone reduction, 8, 18 
trifluoroacetic acid 

carbonyl compound reduction, 8,315 
Sodium bromate 

reduction 

Sodium bromite 
oxidation 

dissolving metals, 8,526 

secondary alcohols, 7,322 

theoretical studies, 1,287 

Sodium cation complexes 
acetone 

crystal structure, 1,299 
Sodium chromoglycate 

synthesis, 7, 338 
Sodium cyanoborohydride 

boron trifluoride mixture 

reduction 
epoxide reduction, 3,753 

acetals, 8,216 
alkyl halides, 8,806 
allylic leaving group, 8,960 
benzylic compounds, 8, %9 
carbonyl compounds, 8,3 14 
enones, 8,538 

epoxides, 8,876 
hydrazones, 8,350 
imines, 8,26,36 
imines, chemoselectivity, 8.37 
pyridines. 8,580 
tosylates, 8,8 12 
unsaturated carbonyl compounds, 8,536 

biochemical applications, 8,47 
reductive amination, 8,26.47 

Sodium (cyclopentadieny1)dicarbonylfemte 
deoxygenation 

Sodium dichromate 
epoxides, 8,890 

oxidation 
alcohols, 7,252 

Sodium 00-diethyl phosphorotelluroate 
deoxygenation 

epoxides, 8,887 
Sodium diisobutylaluminum hydride 

reduction 
aromatic nitriles, 8,274 

Sodium dithionite 
demercurations, 8,857 
reduction 

dienoic carboxylic acids, 8,563 
imines, 8,36 
1 -methyl-4-carbamoylpyridinium bromide, 8,589 
pyridines, 8,589 

Sodium enolates 
Claisen rearrangement, 5,847 
synthesis, 2, 100 

Sodium hexamethy ldisilazane 
enolate formation, 2, 182 

Sodium hexamethy ldisilazide 
crystal structure, 1,37 

Sodium hydride 
phosphonium ylide synthesis, 6, 175 
reduction 

acyl halides, 8,262 
cyclic carbonyl compounds, 8, 14 
enones, 8, 16 
epoxides, 8,879 
quinoline, 8,588 
unsaturated hydrocarbons, 8,485 

Sodium hydrogen telluride 

aromatic compounds, 8,370 

organoboranes, 7,602 
primary arylamines, 7,738 
secondary alcohols, 7,3 18 

reduction, 8,880 

Sodium hypochlorite 
oxidation 

Sodium metaperiodate 
oxidant 

solid support, 7,842 
Sodium methoxide 

oxidant 
solid support, 7,842 

Sodium methylsulfmte 
phosphonium ylide synthesis, 6, 175 

Sodium naphthalenide 
reductive cleavage 

aryl-phosphorus bonds, 8,859 
Sodium nitrite 

oxidation 
halides, 7,665 



Sodium Cumulative Subject Index 758 
reduction 

dissolving metals, 8,526 

unsaturated carbonyl compounds, 8,550 

1-hydroxy-1-acetoxyalkene synthesis, 7,446 
oxidation, 7,674 

Sodium octacarbony lhydridodiferrate 
reduction 

Sodium perborate 

organoboranes, 7,602 
primary amines, 7,737 
primary arylamines, 7,738 

Sodium percarbonate 
oxidation 

primary amines, 7,737 
Sodium periodate 

ethers, 7,238 
selenides, 7,772 
sulfides to sulfoxides, 7, 194 
sulfoxides, 7,769 

synthesis of carbonyl compounds, 7,564 
with catalysts, 7,542 

oxidative rearrangement 
phenols, 7, 835 

oxidation 

oxidative cleavage of alkenes 

Sodium permanganate 

Sodium persulfate 

Sodium-potassium alloy 

oxidation 
primary amines, 7,737 

oxidative decarboxylation, 7,722 

ester reduction 
heterogeneous conditions, 3,615 

Sodium selenoisocyanate 
reaction with trialkylboranes, 7,608 

Sodium sulfide 
reduction 

dibromoalkanes, 8,806 
nitro compounds, 8,370 

Sodium telluride 

Sodium tetracarbonylcobaltate 
synthesis, 8,370 

catalyst 

catalyst 

halide carbonylation 

ketone synthesis 

reduction 

carbonylation of alkyl halides, 3, 1029 
Sodium tetracarbony lferrate 

carbonylation of alkyl and aralkyl halides, 3, 1026 

formation of aldehydes, 3,1021 

carbonylation, 3, 1024 

anhydrides, 8,291,293 
thiol esters, 8,293 

Sodium tetrachloroaluminate 
catalyst 

oxidation 

Friedel-Crafts reaction, 2,756 
Sodium tetrapheny lborate 

organoboranes, 7,603 
Sodium p-toluenesulfonamide 

reaction with IT-allyl complexes, 6,86 
Sodium triacetoxyborohydride 

reductive amination, 8,54 
Sodium tri-t-butoxyaluminum hydride 

reduction 

amides, 8,271 

nitriles, 8,274 

Sodium triethoxyaluminum hydride 
reduction 

Sodium triethylborohydride 
reduction 

isoquinoline, 8,583 
Sodium trimethoxyborohydride 

demercuration, 8,853 
reduction 

acyl halides, 8,263 
unsaturated carbonyl compounds, 8,536 

Solanesol 
synthesis, 3, 170 

Solasodie 
reduction, 8,228 

Solavetivone 
synthesis 

Solenopsin 
synthesis, 1,558 

Solenopsin A 
synthesis, 6,770 

Solenopsin B 
synthesis, 6,77 1 

Solid-supported reagents 
oxidation, 7,839-847 

alumina, 7,841 
clay, 7,845 
silica, 7, 842 

Solinopis invicta 

via ketocarbenoids, 4, 1056 

trail pheromone component 
synthesis, 1,568 

Solvent cage 

Solvent effects 

Solvents 

electron-transfer oxidation, 7,852 

radical reactions, 4,720 

electrochemical oxidation, 7,792 
radical reactions, 4,720 

Solvent-separated ion pairs 
electron-transfer oxidation, 7,851 

Sommelet-Hauser rearrangement, 3, %5; 6,854 
aminomethylation 

asymmetry, 3,969 
ylidic, 3,914 

Sommelet-Hauser-type rearrangement 
ylides, 4,430 

Sommelet oxidation 
benzaldehydes 

aromatic compounds, 6.893 

synthesis, 7,666 
Sommelet rearrangement 

ammonium ylides, 6,834 
Sonication 

hydroboration. 8,7 16 
Sonn-Muller reduction 

imidoyl chlorides, 8,300 
Sonoc hemistry 

nitrile synthesis, 6,234 
Sorbamide, Nfl-dialkyl- 

addition reactions 
with organomagnesium compounds, 4,84 

organomagnesium reagents, 4,183 

Sorbamide, Nfl-diethyl- 
conjugate additions 



759 Cumulative Subject Index Spirovetevanes 

Sorbic acid 
sodium salt 

hydrogenation, 8,450 
Southern corn rootworm pheromone 

synthesis 
via conjugate addition to a,P-unsaturated 

carboxylic acid, 4,202 
Soybean lipoxygenase 

irreversible inhibitors 
synthesis, 3,217 

Sparteine 
ethylmagnesium bromide complex 

crystal structure, 1, 13 
Sparteine, 6-benzyl- 

ethylmagnesium bromide complex 
crystal structure, 1, 14 

Specionin 
synthesis, 7, 301 
via ene reaction, 2,537 

Spectinomycin 
Mannich reaction, 2,903 
synthesis 

Sphingolipids 

erythro-Sphingosine 

via Diels-Alder reaction, 2,696 

amino alcohols and, 2,323 

synthesis 
via Henry reaction, 2,33 1 

threo-Sphingosine 
synthesis 

Sphingosines 

Sphondin 

via intramolecular Diels-Alder reaction, 5,425 

synthesis, 6, 53 

synthesis, 5, 1096, 1099 

synthesis, 2, 331 

regioselective, 5, 1094 
Spiroacetal pheromones 

via dihalocarbene insertion, 4, 1022 
Spiroacetals 

hydroxymercuration, 8,854 
synthesis, 3,252 

Spiro[n,4]alkenones 
via cyclization of enol ethers, 4, 390 

synthesis 
via [3 + 21 cycloaddition reactions, 5,285 

Spiroannulation 
conjugate additions 

Wurtz coupling, 3,423 

synthesis 

bisorganocuprates, 4, 192 

Spiroazepinedione 

via intramolecular photocycloaddition, 5, 18 1 
Spirobenzylisoquinoline alkaloids 

synthesis 
via photoinduced iminium ion-benzylsilane 

cyclization, 2, 1040 
Spuo compounds 

synthesis 
via cyclopropane ring opening, 4, 1043 
via radical cyclizations, 4,791 

Spirocyclizations 
N-acyliminium ions, 2, 1064 
polyenes, 3,354 

Spkocyclobutanone 
annulation 

via ring expansion, 5,919 

via rearrangement of vinylcyclopropane, 5,919 
synthesis 

Spirocyclohexa- 1 ,4-diene 

Spiro[ 5 .  5]c yclohexadiene 
oxidative rearrangement, 7,833 

synthesis 
via arene-metal complexes, 4,541 

Spiroc yclohexanone 
oxime 

Ritter reaction, 6,279 
Spirocyclopentanes 

Spiroc y clopropanes 
n-allylpalladium complexes from, 4,587 

synthesis 
via dihalocyclopropanes, 4, 1014 

Spiro[4,5]decadienones 
synthesis 

Spirodienones 
via vinylsilanes, 1,584 

oxygen migration, 3,813 
synthesis, 3,679; 7, 136 
via aryl radical insertion, 3,686 
via C 4  phenol-phenol coupling, 3,679 
via ketocarbenoids, 4, 1056 

Spirodihydrofuranone 
synthesis 

Spiroethers 
synthesis, 3,688 

Spiro[2.4]hepta-4,6-diene 
cycloaddition reactions 

tropones, 5,621 

via lithium allenes, 2, 88 

Spiro[2A]heptane, 2-methylene- 
synthesis 
via metal-catalyzed cooligomerization, 5, 1195 

Spiro[4.1 llhexadecenone 
synthesis 
via [3 + 21 cycloaddition reactions, 5,285 

Spiroindolenine 
synthesis, 6,737 

Spiroketals 
chiral 

reduction, 8,220 
synthesis, 8,837 

reaction with silyl enol ethers, 2,651 

via organocerium reagents, 1,239 
Spirolactones 

synthesis 
via oxidation of hydroxyalkenes, 7,267 

Spirolactonization 
Reformatsky reaction, 6,357 

Spir0[3S]nonanone, 5-methylene- 
divinylcyclobutanols from, 5, 1028 

Spiro[4,4]nonatetraene 
synthesis, 2,710 

Spiropyrrolidinones 
synthesis 

Spirorenone 
synthesis 

Spirothiazines 
synthesis 

Spirovetevanes 

via intramolecular vinyl substitution, 4,847 

via microbial methods, 7,74 

via thiol addition to alkenes, 4,317 



Sporamine Cumulative Subject Index 760 
synthesis 

Sporamine 

Spores 

Squalene 

via tandem vicinal difunctionalization, 4,242 

synthesis, 7,536 

oxidation, 7,80 

photocrosslinking reactions 

synthesis, 3,99, 170 6, 145; 7,87 
poly(vinylbenzophenone), 5, 161 

via arynes, 4,507 
via iterative rearrangements, 5,892 
via phosphonium ylides, 3,201 
via reduction of sulfides, 3, 107 
via 3,2-sigmatropic rearrangement, 3,943 
via sulfones, 6, 157 
via sulfur ylides, 3,2-rearrangement, 3,933 
via ylides, 3,919 

Squalene, 2,3-epoxy- 
synthesis, 3, 126 

Squalene, 1 -hydroxy- 
asymmetric epoxidation, 7,409 

Squalene, perhydro- 
synthesis, 3,586 

Squalenoids 
oxacyclic 

synthesis 

Squaric acid 

synthesis via ex0 alkene cyclization, 4, 378 

(3-selectivity, 1,767 

dialkyl esters 
cyclobutenones from, 5,689 

2-Stanna- 1,3-dioxolane 

Stannane, [2-(acetoxymethyl)-3-allyl]-tri-n-butyl- 

Stannane, acyl- 

synthesis, 3, 571 

reactions with crotyl organometallic compounds, 2, 
982 

asymmetric reduction 

prochiral 
to a-alkoxy organostannanes, 3, 196 

enantioselective reduction, 8, 164 
Stannane, 1 -adamantyltrimethyl- 

oxidation 
formation of tertiary alcohol, 7,614 

Stannane, (1 -alkynyl)tributyl- 
acylation 

platinum catalyzed, 1,447 
Stannane, allenyl- 

reaction with N-acyliminium ions, 2, 1061 
reaction with aldehydes, 2,575 
reaction with ketones, 2,575 
synthesis, 2,587 

Stannane, allylchloro- 
acylation 

Friedel-Crafts reaction, 2,726 
Stannane, allyltri-n-butyl- 

allylation, 4,743 
reaction with aldimines, 2,986 
reaction with a-alkylimines, 2,981 

radical reactions 
Stannane, allyltrimethyl- 

fragmentation methods, 4,744 
Stannane, aryltri-n-butyl- 

dimerization, 3,500 
Stannane, crotyl- 

reaction with aldehydes, 2 ,4  
reaction with iminium salts, 2,1002 
synthesis, 2,977 

Stannane, crotyltrialkyl- 
isomerization, 2,6 
reactions with aldehydes, 2,18 

reaction with a-alkylamines 

stability 

Stannane, crotyltri-n-butyl- 

syn-anti selectivity, 2,989 

boron trifluoride etherate, 2,977 
Stannane, dienylmethyl- 

Stannane, diphenyl- 
reaction with aldehydes, 2,575 

reduction 
unsaturated carbonyl compounds, 8,548 

Stannane, ethoxy-a-chloromethyltributyl- 

Stannane, ethynyl- 

reaction with Grignard reagents 
preparation of 0-ethyl organostannanes, 3, 196 

reaction with aldehydes, 2,575 
reaction with ketones, 2, 575 

synthesis 
Stannane, a-hydroxy- 

via enantioselective reduction of acylstannone, 8, 
164 

Stannane, y-hydroxy- 
fragmentation, 1,894 
synthesis 
via sequential Michael ring closure, 4,262 

Stannane, propargyl- 
reaction with aldehydes, 2,575 
reaction with ketones, 2,575 
synthesis, 2, 587 

Stannane, pyridyl- 
coupling reactions 

Stannane, P-silylvinyl- 
coupling reactions 

with bromopyridine, 3, 510 

with alkenyl halides, 3,495 
Stannane, a-sulfonylalkyl- 

Stannane, 4-tetrahydropyranyloxyphenyltrimethyl- 
reaction with N&-dimethylmethyleniminium 

Stannane, 3-thienyltrimethyl- 
Mannich reaction, 2,963 

Stannane, trialkyl- 
reduction 

Stannane, triaryl- 

Stannane, tri-n-butyl- 

coupling reactions 
with alkenyl halides, 3,443 

chloride, 2,962 

unsaturated nitriles, 8,548 

reduction 
unsaturated nitriles, 8,548 

decyanation 

deoxygenation 

radical reduction 

reduction, 8,961 

isocyanides, 8, 830 

thioesters, 8, 818 

allylic groups, 8,969 

acyl halides, 8,264 
alkyl halides, 8,798 
unsaturated carbonyl compounds, 8,548 

Stannane, tributyldeutero- 



76 1 Cumulative Subject Index Stemodione 

reduction 
alkyl halides, 8,798 

Stannane, tributyltritio- 
reduction 

alkyl halides, 8,798 
Stannane, triphenyl- 

reduction 
acyl halides, 8,264 
carbonyl compounds, 8,322 
isocyanates, 8, 74 
unsaturated carbonyl compounds, 8,548 

Stannane, vinyl- 
coupling reactions 

butadiene synthesis, 3,483 
with alkenyl halides, 3,495 
with vinyl iodides, 3,488 

oxidation, 7,620 
radical cyclizations, 4, 799 
radical reactions 

reaction with aldehydes, 2,575 
reaction with carbonyl compounds, 2, 563-590 
reaction with ketones, 2,575 
synthesis, 2, 588 

transmetallation, 1,546 

acylation 

fragmentation methods, 4,743-746 

Stannane, [(2,6-xylylimino)(trialkylsilyl)methyl]- 

Stannanes 

Lewis acid catalyzed, 2,726 
non-Lewis acid catalyzed, 2,727 

a-halocarbonyl compounds, 8,991 

acyl halides, 8,264 
esters, 8, 824 
0-thiocarbonyl compounds, 8 ,8  18 

synthesis, 2, 582 
via Ireland silyl ester enolate rearrangement, 5,841 

toxicity, 8, 800 

oxidation, 7,620 

w-allylpalladium complexes from, 4,588 
conjugate additions to a#-enones 

Lewis acid catalyzed, 4, 155 
[3 + 21 cycloaddition reactions 

with acyliron complexes, 5,277 
electrophilic substitutions 

allylic rearrangement, 6, 832 
Lewis acid catalyzed reactions 

regiospecificity, 2,565 
oxidation, 7,616 
Prins reaction 

radical cyclizations, 4, 799 
radical reactions 

reaction with acetals, 2,578 
reaction with N-acyliminium ions, 2, 1060, 1064, 

reaction with aldehydes, 2,572 
reaction with aldimines 

reaction with amines, 2, 1002 
reaction with carbonyl compounds, 2,563-590 
reaction with imines, 2,976 

dehalogenation 

reduction 

Stannanes, alk- l-ynyltrialkyl- 

Stannanes, allyl- 

mechanism, 2,564 

fragmentation methods, 4,743-746 

1067 

syn-anti selectivity, 2,983,991 

reaction with iminium salts, 2, 1002 
reaction with ketals, 2,578 
reaction with ketones, 2,572 
reaction with vinyloxiranes 

regioselectivity, 5,936 
synthesis, 2, 587 

Stannanes, a-amino- 
transmetallation, 1,476,479 

Stannanes, cyclohexenyl- 
hydroxylation, 7,616 
synthesis 

via Diels-Alder reaction, 5,335 
Stannanes, dialkoxy- 

Stannanes, 1 ,2-epoxy- 
diol protection, 6,662 

synthesis 
via oxidation of vinylstannanes, 7,620 

Stannanes, tetraalkyl- 
oxidation 

chromium trioxide, 7,614 
Stannanes, tetrasubstituted 

synthesis, 1,445 
y-Stannyl alcohols 

cyclic 

1,3-eliminative cyclization 
1 ,Cfragmentation, 7,621 

formation of cyclopropanes, 7,62 1 
y-Stannyl alcohols, trialkyl- 

oxidation, 7,621 
Stannylcupration 

alkynes, 4,901 
Stannylene, dialkyl- 

reactions with polyols, 6, 18 
0-Stannyl ketene acetal 

formation 

Stannyl thiolates 

Statine 

by 1,4-hydrostannation, 2,609 

polythiolactone synthesis, 6,441 

analogs 

synthesis 
synthesis via aldol reaction, 2,223 

via N-acyliminium ions, 2, 1060 
Staudinger reaction 

heterocyclic synthesis, 6,759 
SH-thieno[2,3-c]pyrrole synthesis, 2, 378 

methyl ester 
Stearic acid, trans-2-epoxy- 

Ritter reaction, 6,271 
Steganacin 

synthesis, 1, 566 
via vanadium oxytrifluoride, 3,674 

Stegane 
synthesis 

via vanadium oxytrifluoride, 3,675 
Steganone 

synthesis, 3, 150,501 
via cyclobutene ring expansion, 5,687 
via ring expansion, 3,674 
via thallium trifluoroacetate, 3,673 

Stemodin 
synthesis, 3,717 

Stemodinone, deoxy- 
synthesis 

via samarium diiodide, 1,259 
Stemodione, 2-deoxy- 



Stephen reduction Cumulative Subject Index 762 

synthesis 
via ene reaction, 2,545 

Stephen reduction 
nitriles, 8,298 

Stephens-Castro coupling 
alkynic ketones, 3,226 
copper acetylide intermediates, 3,217 

Stereodifferentiation 
double, 2,32 

Stereoelectronics 
reactions of chiral carbonyl compounds with 

nucleophiles, 2,24 
Stereoselective synthesis 

allyl organometallics 
uncatalyzed, 2 , l  

S tereoselectivity 
aldol reaction 

syn-unti 
kinetic and thermodynamic control, 2, 154 

in enolate-imine condensations, 2,918 
Stereospecificity 

anti 
epoxide ring opening, 3,733 

Sterepolide 

Sterigmatocystin, dihydro-o-methyl- 
synthesis, 7,246 

synthesis 

S teroid-5-enes 
via Friedelzrafts reaction, 2,760 

addition reactions 
nitrosyl chloride, 7,500 

Steroids 
A-ring aromatic 

aromatic 

B-ring aromatic 

carbonyl compounds 

hydroxylation 

iodoaryl esters 

ketones 

synthesis via [2 + 2 + 21 cycloaddition, 5, 1151 

synthesis, 3,366 

synthesis via [2 + 2 + 21 cycloaddition, 5, 1151 

NMR, 1,293 

metalloporphyrin, 7,50 

radical relay chlorination, 7.46 

dehydrogenation, 7, 132 
dehydrogenation, selenium dioxide, 7, 128 
oxidation, 7,675 

epoxides, opening, 3,743 
em-meth y lene 

microbial dehydrogenation, 7, 145 
microbial oxidation, 7,66 
nonaromatic, synthesis 

synthesis 
polyene cyclization, 3,369 

Sarett, 2, 158 
via Dieckmann reaction, 2, 823 
via 1 ,5-diketone cyclization, 2, 163 
via Ireland silyl ester enolate rearrangement, 5,841 
via palladium catalyzed oxidation, 7,460 
via polyene cyclization, 3,362 
Woodward’s, 2, 156 

1,5-diketone cyclization, 2, 162 

hydrofluorination, 4,27 1 

total synthesis 

unsaturated 

Steroids, 17a-bromo 

Steroids, 21-bromo 

Steroids, trans-P-cyanohydroxy 

rearrangements, 3,846 

rearrangements, 3,846 

synthesis 

Steroids, halo 

Steroids, 19-hydroxy 

via epoxides, 6,237 

ring A contractions, 3,854 

synthesis 
via microbial methods, 7,74 

Steroids, A4-3-keto 
microbial hydroxylation, 7,72 

Steroids, 11-keto 
homochiral 

reduction 
synthesis, 4,218 

dissolving metals, 8, 11 8 
Steroids, 12-keto 

reduction 
dissolving metals, 8, 119 
dissolving metals/ammonia, 8, 112 

Steroids, nitro 

S terpurene 

Sterpuric acid 

Stevens rearrangement, 3,913-971; 6,854 

reduction, 8,374 

synthesis, 3,402,714 

synthesis, 7, 164 

ammonium ylides, 6,834 
benz y ldimethyl(trimethylsi1y lmethy 1)ammonium 

Steviol 
rearrangement, 3,715 

Stibides 
Swl reactions, 4,474 

Stibine, diphenyl- 
selective ketone reduction, 8, 18 

Stibonium triflate, tetraphenyl- 
oxirane ring-opening, 6,89 

4-Stilbazole, 3-cyano- 
Ritter reaction, 6,279 

Stilbene, o-bromo- 
photocyclization, 5,724 

Stilbene, cyano- 
synthesis, 1,561 

Stilbene, difluoro- 
hydrogenation, 8,896 

Stilbene, a-fluoro- 
hydrogenation, 8,896 

Stilbene oxide 
deoxygenation, 8,886 
reaction with Grignard reagents 

epoxide ring opening, 3,755 

halides, 4,430 

Stilbene oxide, a-cyano- 
ring opening 

carbonyl ylide generation, 4, 1090 

cleavage by sodium hydrazide, 7,506 
nitro addition reactions, 7,488 
oxidation 
osmium tetroxide, 7,441 
solid support, 7,841 

photocyclization, 5,723 
bomyl fumarate, 5, 132 

Stilbenes 



763 Cumulative Subject Index Styrenes 
reduction 

synthesis, 3,497 
hydrazine, 8,568 

via Homer reaction, 1,776 
via Knoevenagel reaction, 2,362 
via palladium catalysts, 4,840 
via Ramberg-Biicklund rearrangement, 3,864,865 

Stilbenes, chloro- 
hydrogenation, 8,899 
peroxy acid reaction 

epoxides as reactive intermediates, 3,739 
Stilbestrol, diethyl- 

Stiles’ reagent 
photolysis, 5,723 

ketone carboxylation 
methylmagnesium carbonate, 2,841 

Stille acylation 
rate 

factors affecting, 1,442 
Still-Wittig rearrangement, 3,983; 6,879 

ethers, 6, 875 
Stobbe reaction 

succinic esters 
deprotonation, 6,355 

Stork enamine reaction, 3,28 
Stork-Eschenmoser hypothesis 

polyalkene cyclization, 3,341 
Strecker synthesis 

amino acids, 1,460 
Streptazoline 

synthesis 

Streptogramin 
synthesis 

Streptonigrin 

via N-acyliminium ions, 2, 1064 

via Peterson alkenation, 1,791 

synthesis, 1,560; 7,347 
via Curtius reaction, 6,814 
via Diels-Alder reaction, 5,406,492 

Streptovaricin 
synthesis 

Strictosidine 
derivatives 

(a-selectivity, 1,764 

synthesis via Knoevenagel reaction, 2, 373 
Strigol 

synthesis 
via Raphael-Nazarov cyclization, 5,779 

Strontium 
reduction 

Styrene, bromo- 
ammonia, 8, 113 

catalytic hydrogenation, 8,900 
reaction with aldehydes 

chromium(I1) chloride, 1, 193 
Styrene, t-butyl peroxy- 

Styrene, a-cyclopropyl- 
synthesis, 8, 855 

[3 + 21 cycloaddition reactions 
with 2,4-dibromopentan-3-one, 5,283 

Styrene, cis-P-deuterio- 
[3 + 21 cycloaddition reactions 

iron catalyzed, 5,285 

synthesis of dithioacetal, 7,588 

Styrene, dicyano- 
oxidative cleavage 

Styrene, or-ethoxy- 
reduction, 8,937 

Styrene, 4-methoxy- 
[2 + 21 cycloaddition reactions, 5 7 3  
hydroboration, 8,713 
reaction with tetracyanoethylene, 5 7 1  

solvent effects, 5 7 5  
Styrene, a-methyl- 

[3 + 21 cycloaddition reactions 

hydroesterification, 4,945 
Styrene, P-methyl- 

epoxidation, 7,383 
oxidation, 7,464 

Styrene, trans-P-methyl-p-methoxy- 
reaction with tetracyanoethylene 

with tetramethyldibromo ketones, 5,283 

solvent effects, 5 7 6  
thermochemistry, 5 7 6  

Styrene, P-methyl-P-nitro- 

Styrene, p-nitro- 
reduction, 8, 376 

conjugate additions, 4, 224 
synthesis 

via acid catalysis, 2,326 
via nitryl iodide to alkene, 4,357 

Styrene, 2-nitro- 
hydroformylation, 4,926 

Styrene, 4-nitro- 
reduction, 8, 364 

Styrene, pentafluoro- 
hydroformylation, 4,927 

Styrene, P-tetrahydropyranyl- 
oxidation 

regioselectivity, 7,464 
Styrene, 4-(2-thienylcarbonyl)- 

hydroformylation, 4,932 
Styrene, trifluoro- 

dimerization, 5,64 
Styrene, 4-(trifluoromethyl)- 

hydroboration, 8 ,7  13 
Styrene oxide 

optically pure 

reaction with organocopper compounds, 3,224 
rearrangement, lithium halide catalyzed, 3,764 
rearrangement, lithium perchlorate catalyzed, 3,761 
reduction 

synthesis, 7,423 

reduction 

synthesis, 1,833 

lithium aluminum hydride, 8,875 

Styrene oxide, P-methyl- 

lithium aluminum hydride, 8,872 
Styrenes 

anodic oxidation, 7,796 
carboalumination, 4,887 
cleavage by sodium hydrazide, 7,506 
conjugated 

partial reduction, 8,564 
cyclobutanones from, 5, 1087 
cyclopropanation, 4, 1035 
dimerization, 5,63 
hydration, 4,298 
hydroboration, 8,704,718 
hydroesterification 

hydroformylation, 4,919,930-932 
palladium catalyst, 3, 1030 



Substitution Cumulative Subject Index 764 

platinum catalysts, 3, 1022 

homogeneous catalysis, 8,453 
hydrogenation 

hydrometallation, 8,672 

asymmetric, 8,783 
hydrozirconation 

regioselectivity, 8,685 
oxidation 

Wacker process, 7,451,452 
oxidative rearrangement 

solid support, 7,845 
partial reduction, 8,523-568 
Pauson-Khand reaction, 5, 1045 
synthesis, 3,495 

' hydrosilylation 

via Friedel-Crafts reaction, 3,294 
via vinylic coupling, 3,485 

Vilsmeier-Haack reaction, 2,782 

reactions, 4,463476 
aromatic substrates, 4,458 
association, 4,453 
cyclizations, 4,476480 
definition, 4,452 
fragmentation, 4,454 
intramolecular 

ring closure, 4,476 
mechanism, 4,452462 
nucleofuges, 4,457 
photostimulated, 4,452 
propagation, 4,453 
reviews, 4,452 
solvents, 4,456 
termination, 4,455 

3-substituted esters 

Substitution, radical nucleophilic, unimolecular 

Succinaldehyde 

synthesis via conjugate addition to imidazoline, 4, 
207 

methyl esters 

4,93 

Succinaldehyde, 3-alkyl- 

synthesis via copper catalyzed Grignard additions, 

Succinic acid 
diesters, dianion enolates 

stereochemistry, 2, 103 
diethyl ester 

disilyl ketene acetals, 2, 606 
2,3-disubstituted 

synthesis, 3,638 
Succinic acid, a-benzyl-p-phenyl- 

Succinic acid, 2-methyl- 
synthesis, 3,828 

dimethyl ester 

Succinic anhydride 
intramolecular acyloin coupling reaction, 3,621 

disilyl enol ethers 
synthesis, 2,607 

hydrogenation, 8,239 
Succinimide, N-benzenesulfonyloxy- 

Lossen reaction, 6,822 
Succinimide, N-bromo- 

activator 
DMSO oxidation of alcohols, 7,299 

addition reactions 
alkenes, 7,500 

alkane bromination, 7, 16 

allylic oxidation, 7, 112 
oxidation 

aldehydes, 6,308 
secondary alcohols, 7 ,3  18 

Succinimide, N-chloro- 
activator 

decarboxylative halogenation, 7,724 
diisopropyl sulfide 

oxidation 

sulfide chlorination 

Succinimide, N-iodo- 
oxidative cleavage, 7,706 

Succinimide, N-methyl- 
reduction, 8,254 

Succinimide, N-methyl-2-hydroxy- 
Diels-Alder reactions, 5,365 

Succinimides 
Tebbe reaction, 1,745 

Succinimides, exo-methylene- 
synthesis 

DMSO oxidation of alcohols, 7,299 

oxidation of secondary diols, 7 ,3  18 

primary alcohols, 7,309 

formation of a-chlorosulfides, 7,207 

via [2 + 2 + 21 cycloaddition, 5, 1141 
Succinoin, di-t-butyl- 

synthesis 
via intramolecular acyloin coupling reaction, 3,621 

Succinonitrile, diimino- 
Diels-Alder reactions, 5,486 

Sugar aldehydes 
Knoevenagel reaction, 2,385 
Wittig reaction, 1,759 

Sugar dialdehydes 
Henry reactions 

cyclization, 2, 328 

acetals and acetates of 

anhydro 

branched 

bromides 

chlorination 

2-deoxy 

sugars 

reaction with allylsilanes, 2,577 

glycosyl donors, 6,48 

synthesis, 2, 139 

reaction with ethynylstannanes, 2,582 

displacement of hydroxy group, 6,205 

glycosides, 6,59 
saccharides, 6,59 

Kiliani-Fischer synthesis, 1,460 
synthetic application 

Knoevenagel reaction, 2,385 
thioacetals 

reaction with allylstannanes, 2,581 

via cyclofunctionalization, 4,375,400 

sugars, amino 
synthesis 

synthesis 
Sugars, aminodeoxy 

Sugars, 2-azido-2-deoxy- 

Sugars, branched-chain 

via Henry reaction, 2,330 

glycoside synthesis, 6,42 

synthesis 
via Patemo-Buchi reaction, 5, 158 
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Sugars, deoxyamino- 
synthesis 
via Peterson methylenation, 1,732 

Sugars, C-methyldeoxy- 

Sugars, 3-C-methylene- 
synthesis, 8, 694 

synthesis 
via Peterson methylenation, 1,732 

Sulcatol 
formation of 

synthesis 
tetrahydro-2,2,6-trirnethyl-W-pyran-3-01,7,634 

enzymatic resolution, 6,340 
Sulfamates, NJV-dimethyl- 

catalytic hydrogenation, 8,8 17 
Sulfamides 

synthesis 
via amines, 7,739 

Sulfamides, diary1 

Sulfate esters 
reactions with organometallic compounds, 1,390 

cyclic 

Sulfates 
synthesis, 7,431 

chlorination 
nucleophilic displacement, 6,206 

Sulfenamides 
ketone sulfenylation, 7, 125 
synthesis 
via sulfenylation of primary amines, 7, 741 

Sulfenamides, nitroaryl- 

Sulfenates 
synthesis, 7,483 

rearrangements 
chirality transfer, 6,899 
diastereoselectivity ,6,900 
from sulfoxides, 6,899 
stereochemistry, 6, 899 

Sulfenates, propargylic 

Sulfenes 

Sulfenimide, trityl- 

Sulfenimides 

rearrangement, 6,903 

Diels-Alder reactions, 5,44C442 

reaction with aldehydes, 2,940 

amine synthesis, 6,83 
reactions with allylboronates, 2, 15 

reactions with allyl organometallics 
Sulfenimine, phenyl- 

diasteroselective, 2, 32 
Sulfenimines 

reactions with allyl organometallic compounds, 2,998 

reactions with enolates, 2,940 

reactions with organometallic compounds, 1,389 

reduction 

synthesis 

Cram selectivity, 2,998,999 

Sulfenimines, S-aryl- 

Sulfenimines, S-trityl- 

sodium cyanoborohydride, 8,74 

via condensation of aldehydes with 
tritylsulfenamide, 2,940 

Sulfenylation 
amines, 7,741 
esters, 7, 125 

Sulfenyl chlorides 

reactions with phosphonium ylides, 6, 177 
tandem vicinal difunctionalization, 4,262 

synthesis, 7,494 

carbonyl compounds, 7,124 

reactions with alkenes, 4,330-337 

imidates, 6,450 
imidothioates, 6,455 

Sulfide, benzyl r-butyl 
chlorination 

2-Sulfenyl compounds, 1 -amido- 

Sulfenyl groups 

Sulfenyl halides 

Sulfhydrolysis 

regioselectivity, 7,212 
Sulfide, benzyl ethyl 

chlorination 
regioselectivity, 7,210 

Sulfide, benzyl isopropyl 
chlorination 

regioselectivity, 7,210 
Sulfide, benzyl p-methoxybenzyl 

regioselectivity, 7,212 
chlorination 

Sulfide, benzyl methyl 
chlorination, 7,210 

Sulfide, benzyl p-methylbenzyl 
chlorination 

selectivity, 7,212 
Sulfide, bis(a-bromobenzyl) 

dehydrogenation 
ylide generation for [4 + 31 cycloaddition, 5,600 

Sulfide, chloro cyclopropyl 
synthesis 
via sulfide chlorination, 7,209 

reaction with silyl enol ethers, 6, 141 
reaction with silyl ketene acetal 

synthesis, 7,212 
Sulfide, crotyl phenyl 

chlorination, 7,210 
Sulfide, diisopropyl 

oxidation 

Sulfide, chloromethyl phenyl 

regioselectivity, 2,617 

primary alcohols, 7,309 
Sulfide, dimethyl 

chlorine activator 

diborane complex 

oxidative cleavage 

solvent 

DMSO oxidation of alcohols, 7,297 

carboxylic acid reduction, 8,261 

alkenes, ozone, 7,544 

alkylcopper compound reactions, 3,210 
Sulfide, di-n-propyl 

oxidation 
4-(dimethy1amino)pyridinium chlorochromate, 7, 

269 

chlorination 
Sulfide, ethyl methyl 

regioselectivity, 7,212 
Sulfide, 1 -methoxycyclopropyl phenyl 

reductive lithiation, 6, 146 
Sulfide, methyl phenyl 

Friedel-Crafts acylation, 2,741 
Sulfide, 1-naphthyl ethyl 

desulfurization, 8,914 
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Sulfide, 1 -naphthyl isopropyl 

desulfurization, 8 ,9  14 
Sulfide, 1-naphthyl phenyl 

desulfurization, 8,914 
Sulfide, 1 -(trimethylsilyl)cyclopropyl phenyl 

reductive lithiation, 6, 145 
Sulfide contraction - see Eschenmoser coupling 

reaction 
Sulfides 

alkenes from, 3,114 
alkyl and allyl halides from, 3,118 
alkylated 

anions 

annulation 

benzylic 

carbanions 

chemoselective epoxidation, 7, 384 
cleavage 

metal-ammonia, 8,531 
Darzens glycidic ester condensation, 2,417 
desulfurization, 8,836,842 

use in synthesis, 3, 106 

reaction with boranes, 3,795 

stereospecific, 6, 144 

reduction, 8,964 

crystal structure, 1,36 

LAH-CuClz, 8,840 
tin hydrides, 8,846 

a-halogenation, 7,206 
regioselectivity, 7,210 

heteroaromatic 
coupling reactions with sp3 organometallics, 3,459 

a-heterosubstituted 
carbonyl compound synthesis from, 3,141 

y -1ithiated 
synthesis, 4,869 

metallation 
use of additives, 3,86 

Michael addition 
stereospecific, 6,144 

oxidation, 7, 124 
asymmetric, 6,150 
bipyridinium chlorochromate, 7,267 
pyridinium chlorochromate, 7,267 
solid support, 7,842,843 
to sulfoxides, 7, 193,762 

reactions with alkenes, 4,316 
reactions with wallylpalladium complexes 

stereochemistry, 4,624 
rearrangements, 6,892 

diastereoselectivity, 6, 893 
regioselectivity, 6,893 

use in synthesis, 3, 106 

via oxidative cleavage of alkenes, 7,542 

reduction 

synthesis, 6, 133-167 

tandem vicinal difunctionalization, 4,257 
or-thiometallation, 3, 196 
Wittig rearrangement, 3,978 

Sulfides, P-acetamidinovinyl 
synthesis 
via alkynes, 4, 336 

Sulfides, acetamido 
synthesis, 7,494 

Sulfides, a-acetoxy 
synthesis 

via Pummerer rearrangement to carbohydrates, 7, 
196 

Sulfides, alkenyl 
coupling reactions 

synthesis 
with sp3 organometallics, 3,446 

via metal carbene complexes, 1,808 
Sulfides, alkoxyaryl alkyl 

Sulfides, alkyl 
synthesis, 4,441 

ionic halogenation 

oxidation, 7, 193 
synthesis 

mechanism, 7,195 

via Pummerer rearrangement, 7, 199 
Sulfides, alkyl aryl 

desulfurization, 8,847 
synthesis, 4,444,7,726 
via S R N ~  reaction, 4,474 

Sulfides, alkyl 2-pyridyl 
synthesis, 7,726 

Sulfides, alkyl vinyl 
carbonyl compounds from, 3, 120 

Sulfides, 1 -alkynyl 
metallation, 3, 106 

Sulfides, alkynyl allyl 
sigmatropic rearrangement 

synthesis of thioketenes, 6,426 
Sulfides, allcynyl silyl 

Sulfides, allyl 
thioacylation, 6,426 

oxidation, 3, 116 
radical addition reactions 

reaction with allylic bromides, 6, 145 
reduction 

23-sigmatropic rearrangement, 6,846 
synthesis, 7,517 
via P-hydroxyallcyl selenides, 1,705 

use in synthesis, 6, 138 

metallation 

irradiation, 4,745 

selectivity, 3, 107 

Sulfides, allyl benzyl 

selectivity, 3,99 
Sulfides, allyl phenyl 

chlorination, 7,209 
Sulfides, allyl 2-pyridyl 

reduction, 3, 108 
Sulfides, amino 

synthesis, 7,495 
Sulfides, o-aminobenzyl 

desulfurization, 8,976 
Sulfides, aryl 

coupling reactions 

synthesis 
with Grignard reagents, 3,456 

via Pummerer rearrangement, 7, 199 
Sulfides, aryldiazo phenyl 

Swl reactions, 4,471 
Sulfides, a-azido 

synthesis 
via thioketals, 6,254 

Sulfides, benzothiazolyl alkyl 

tin hydrides, 8,846 
desulfurization 

Sulfides, benzyl a-chlorobenzyl 
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Ramberg-Backlund rearrangement, 3,870 

Ramberg-Backlund rearrangement, 3,870 

in zearalenone synthesis, 6, 137 
use in synthesis, 6, 138 

reaction with vinylmagnesium halides 

Sulfides, benzyl a,a-dichlorobenzyl 

Sulfides, benzylic 

Sulfides, bis- 

regioselectivity, 3,493 
Sulfides, bis( P-chloroethyl) 

synthesis 
via electrophilic addition, 4, 330 

Sulfides, bis(trimethylsily1) 

Sulfides, a-bromosilyl silyl 
reaction with bromine, 4,331 

bromo-desilylation 
thiocarbonyl ylide generation, 4, 1095 

Sulfides, t-butyl 
thiol protection, 6,664 

Sulfides, p-carbonyl aryl 
Knoevenagel reaction, 2, 363 

Sulfides, a-chloro 
cyclic 

synthesis, 6, 142 
in synthesis, 7,214 
solvolysis, 7, 214 
stereoselective synthesis, 6, 142 
synthesis, 7, 212 

vicinal func tionalization 
via sulfide chlorination, 7,206 

alkenes, 6, 141 
Sulfides, a-chlorophenacyl phenacyl 

Sulfides, a-cyano 
Ramberg-Backlund rearrangement, 3,870 

synthesis 
via thioacetals and thioketals, 6, 238 

Sulfides, p-cyano aryl 

Sulfides, cycloalkyl phenyl 

Sulfides, cyclopropyl phenyl 

Sulfides, dialkyl 

Knoevenagel reaction, 2 ,  363 

synthesis, 3, 88 

reaction with butyllithium, 6, 143 

reactions with arynes, 4, 507 
synthesis, 7, 607 

synthesis, 4,457 

unsymmetrical 

Sulfides, diary1 

via Swl  reaction, 4,474 

synthesis, 4,443 
Sulfides, diazo 

nitrile synthesis, 6,240 
Sulfides, 1,3-dienyl 

alkylation, 3, 105 
Sulfides, a,a-dihalo 

hydrolysis 

Sulfides, divinyl 
synthesis of thiol esters, 6,444 

electrocyclic ring closure 
thiocarbonyl ylide generation, 4, 1093 

Sulfides, a$-epoxy- 
synthesis 
via Darzens glycidic ester condensation, 2,417 

Sulfides, p-fluoro 
synthesis 
via alkenes, 4,331 

Sulfides, haloalkyl phenyl 
rearrangement, 3,88 

Sulfides, homoallylic 
alkylation 

palladium(I1) catalysis, 4, 573 
Sulfides, hydroxy- 

Sulfides, p-hydroxy 
elimination reactions, 3,786 

oxidation 
solid support, 7,84 1 

pinacol-type reactions, 1,861 
rearrangement, 3,784 
semipinacol rearrangements, 3,777,778 
synthesis 
via reduction of P-keto sulfides, 8, 12 

Sulfides, P-keto 
Knoevenagel reaction 

reduction, 8, 12 
synthesis 

stereochemistry, 2, 363 

via silyl enol ethers, 6, 141 
Sulfides, P-ketophenyl 

synthesis 
via alkynes, 4, 336 

Sulfides, a-lithio 
anions 

epoxidation, 1, 827 
Sulfides, a-metallovinyl 

Sulfides, a-methoxyalkenyl phenyl 

Sulfides, a-methoxy allyl 

Sulfides, methyl 

Sulfides, 3-methyl-2-butenyl phenyl 

Sulfides, methyl (trimethylsily1)methyl 

Sulfides, p-nitro 

alkylation, 3, 104 

carbonyl compound synthesis from, 3,141 

a-methylenated acyl anion equivalent, 3, 144 

desulfurization, 8,958 

allylic carbanions, 1,508 

Peterson alkenation, 1, 787 

synthesis 
via alkenes, 7,493 

Sulfides, phenyl (trimethylsily1)methyl 

Sulfides, 2-pyridyl 
Peterson alkenation, 1, 787 

coupling reactions 
with Grignard reagents, 3,460 

Sulfides, a-silylalkyl phenyl 

Sulfides, thioacyl diphenylthiophosphinyl 
carbonyl compound synthesis from, 3,141 

thioacy lation 
thiols, 6,454 

Sulfides, a-thiomethylcyanomethyl 
Wittig rearrangement, 3,978 

Sulfides, trimethylsilyl alkyl 
reactions with wallylpalladium complexes 

regioselectivity, 4,642 

Diels-Alder reactions, 5,326 
PatemWBiichi reaction 

with benzophenone, 5,160 
reaction with alkenylaluminum, 3,492 
reaction with Grignard reagents 

synthesis, 7, 5 17 
Sulfilimine, diphenyl- 

Sulfides, vinyl 

nickel catalysts, 3, 229 
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reaction with alkenes, 7,470 

oxidation 

Sulfinamides 
unsaturated 

Sulfimides 

synthesis of nitroso compounds, 7,752 

synthesis, 6,841 

sulfoxide synthesis 
Sulfinate, menthyl 

optically active, 6, 148 
Sulfinates 

arylation 

vinyl substitutions 
palladium complexes, 4,858 

palladium complexes, 4, 842 
Sulfinates, phenyl- 

reaction with .sr-allylpalladium complexes 
stereochemistry, 4,624 

Sulfine, a-chloro- 
Diels-Alder reactions, 5,441 

Sulfines 
Diels-Alder reactions, 5,440-442 

Sulfines, a-oxo- 
Diels-Alder reactions, 5,441 

Sulfinic acids 
synthesis 

via thiols, 7 ,  759 
Sulfinic acids, allylic 

fragmentation, 6,866 

retro-ene reactions, 5,424 

chiral 

to terminal alkenes, 6, 842 

Sulfinyl anions 

conjugate additions, 4, 226 
Sulfinyl chlorides 

tandem vicinal difunctionalization, 4,262 
Sulfinyl compounds, 1,3-dicarbony1-2-phenyl- 

pyrolysis, 2, 388 
Sulfinyl compounds, a$-unsaturated 

synthesis 
via Knoevenagel reaction, 2,363 

N-Sulfinyl dienophiles 
Diels-Alder reactions, 5,422 

intramolecular, 5,425 
Sulfite esters 

cyclic 

Sulfites 

4-Sulfobenzyl esters 

cleavage, 6,668 
Sulfolane, 3-methyl- 

asymmetric dihydroxylation, 7,43 1 

aromatic nucleophilic substitution, 4,443 

carboxy-protecting groups 

solvent 

3-Sulfolene 
Wacker oxidation, 7,450 

reaction with alkyl iodides 
selectivity, 3, 172 

1,3-dienes from, 3,173 

reduction 

Sulfonamides 

Sulfolenes 

Sulfonamide, phenacyl- 

dissolving metals, 8,994 

amidomercuration, 4,295 
Darzens glycidic ester condensation 

phase-transfer catalysis, 2,429 
deamination, 8,828 
desulfurization, 8,836 
reactions with .rr-allylpalladium complexes, 

4,598 
Sulfonamides, alkyl 

alkylation, 3, 179 
Sulfonamides, chloro- 

adducts 
dimethylformamide, 6,490 

Sulfonamides, N,N-dibromo- 
reactions with alkenes, 7,483 

Sulfonamides, N,N-dihalo- 
addition reactions 

alkenes, 7,499 
Sulfonamides, homoallylic 

synthesis 
via retro-ene reactions, 5,425 

Sulfonamides, N-sulfinyl- 
Diels-Alder reactions 

dienes, 5,403 
Sul fonamidomercuration 

Sulfonates 
alkenes, 8,856 

alkylation 

alkyl esters 

amine alkylation, 6,72 
cyclic 

iodination, 6,214 
nitrile synthesis, 6,235 
reduction 

vinyl carbanions, 3,242 

alkylation, 6,23 

alcohol synthesis, 6, 19 

lithium aluminum hydride, 8,812 
Sulfonates, alkyl 

alkylation, 3, 179 
reactions with carboxylates 

inversion of alcohols, 6, 21 
Sulfonates, allylic 

Sulfonates, S-(dialkylaminomethy1)dithio- 
reduction, 8,974 

iminium salts 
generation in situ, 1,370 

Sulfonates, dialkylaminotrifluoro- 
halogen transfer agents 

acid fluoride synthesis, 6,307 
Sulfonation 

alcohols 
hydroxy group activation, 6, 18 

Sulfone, allyl phenyl 
1,l -dilithiated 

reaction with benzaldehyde, 2,76 
Sulfone, benzyl phenyl 

lithium salt 
crystal structure, 1,528 

Sulfone, a-bromoethyl ethyl 

Sulfone, 1,3-butadienyl tosyl 

Sulfone, or-chloroethyl ethyl 

Sulfone, chloromethyl phenyl 

Ramberg-Backlund rearrangement, 3,861 

reaction with dialkylcuprates, 6, 161 

Ramberg-Bkklund rearrangement, 3,861 

aromatic nucleophilic substitution, 4,432 
Darzens-type reactions, 1,530 
epoxidation, 1,827 
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reaction with quinoxaline, 4,432 

Ramberg-Backlund rearrangement, 3,864 

ene reactions 

Sulfone, dibenzyl 

Sulfone, ethynyl p-tolyl 

Lewis acid catalysis, 5,8 
Sulfone, methoxymethyl phenyl 

anions 

lithium anion 
reaction with cyclic ketones, 3,785 

addition to ketones, 1,865 
Sulfone, methyl a-bromovinyl 

Diels-Alder reactions, 5,324 
Sulfone, methyl methylthiomethyl 

alkylation, 3, 139 
Sulfone, methyl phenyl 

alkylation, 3, 159 
Sulfone, methylthiomethyl p-tolyl 

methylthiomethyl ester 
alkylation, 3, 136 

Sulfone, methylthiomethyl p-tosyl 

Sulfone, phenylthiomethyl phenyl 
alkylation, 3, 139 

anions 
reaction with cyclic ketones, 3,785 

Sulfone, phenyl (trimethylsily1)methyl 
Peterson alkenation, 1,787 

Sulfone, a-triflyldimethyl 
alkylation, 3, 177 

Sulfone acetals, y-oxo 
acylation, 6, 159 

Sulfones 
alkylation, 3, 158 
carbanions 

chlorination 

cyclic 

Darzens glycidic ester condensation, 2,415 

desulfurization, 8,837 

crystal structure, 1,36 

mechanism, 3,864 

diene protection, 6,690 

phase-transfer catalysis, 2,429 

chemoselective, 8,836 
metal-ammonia, 8,842 

Friedelxrafts cyclization, 6, 165 
hydrobromination, 4,282 
hydrogenolysis, 8,914 
hydroiodination, 4,288 
(0. isomers 

synthesis via Knoevenagel reaction, 2,363 
Julia coupling 

carbonyl compounds, 1,806 
Knoevenagel reaction 

activated methylenes, 2,362 
synthesis, 6, 133-167 
via sulfoxides, 7,766 

tandem vicinal difunctionalization, 4,25 1 
use in synthesis, 6, 157 

Sulfones, acetoxyphenyl- 
o-quinodimethane precursor 

Diels-Alder reactions, 5,392 
Sulfones, alkenyl 

coupling reactions 

hydroxylation, 7,441 
with sp3 organometallics, 3,446 

Sulfones, alkyl 

in synthesis, 3, 160 
a-metallo, a-heterosubstituted 

alkylation, 3, 174 
Sulfones, alkynyl 

Sulfones, allenyl 
synthesis, 7,519 

hetero-Cope rearrangement, 5,1004 
reaction with allylic alcohols, 6,856, 857 
synthesis, 7,519 

n-allylpalladium complexes from, 4,589 
in synthesis, 3, 169 
radical cyclizations, 4,799 
reduction, 8,975 

Sulfones, allyl dienyl 
synthesis, 6, 161 

Sulfones, aryl 
coupling reactions 

Sulfones, P-azidovinyl 

Sulfones, allyl 

with Grignard reagents, 3,456 

synthesis 
via iodine azide addition to alkene, 4,350 

Sulfones, bis(aryloxynitropheny1) 

Sulfones, bis(4-chloro-3-nitrophenyl) 

Sulfones, y-bromoa,P-unsaturated phenyl 

synthesis, 4,439 

polycondensation, 4,439 

addition reaction 

Sulfones, a-chloro 
synthesis, 3,864 

Sulfones, cycloalkenyl 
addition reactions 

Sulfones, cyclopentyl 
conjugate additions 

with organomagnesium compounds, 4,89 

with organolithium compounds, 4,78 

organocuprates, 4, 192 
Sulfones, di-s-alkyl 

Ramberg-Backlund rearrangement, 3,864 
Sulfones, a-diazo 

Wolff rearrangement, 3,909 
Sulfones, y ,y -dimethylallenyl phenyl 

reaction with butyllithium, 2.91 
Sulfones, epoxy 

Darzens glycidic ester condensation, 2,416 
synthesis, 2,415 
via Danens glycidic ester condensation, 2,43 1 

Sulfones, a-halo 
reactions with carbonyl compounds, 1,530 
reactions with trialkylboranes, 3,794 
synthesis, 3, 862 

Sulfones, a-haloalkyl 
Ramberg-Backlund reaction, 6, 161 

Sulfones, P-halovinyl 
addition reactions, 4, 127 

Sulfones, a-hydroxy 
o-quinodimethane precursors 

Diels-Alder reactions, 5,389 
Sulfones, syn-hydroxy 

synthesis 
via aldehydes, 6, 164 

Sulfones, y-hydroxy-cu,P-unsaturated 
addition reaction 

Sulfones, a-iodovinyl 
with organomagnesium compounds, 4,89 

synthesis 
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via iodine azide addition to alkene, 4,350 
Sulfones, a-isocyanoalkyl 

alkylation, 3, 175 
Sulfones, a-keto 

desulfurization, 8,843 
Sulfones, p-keto 

metal enolates 
alkylation, 3,54 

Sulfones, a-metalloalkyl 
reactions, 3, 158 

Sulfones, a-metalloallyl 
reactions, 3, 168 

Sulfones, a-metallovinyl 
reactions, 3, 173 

Sulfones, a-sulfinyl 
reactions, 3, 176 

Sulfones, thiomethyl 
Michael addition, 4, 18 

Sulfones, a-tosyloxy 
Ramberg-Backlund rearrangement, 3,868 

Sulfones, a-(trimethylsily1)vinyl phenyl 
addition reactions 

with organolithium compounds, 4,79 
Sulfones, (E)-a$-unsaturated 

synthesis 

Sulfones, vinyl 
via Knoevenagel reaction, 2,362 

addition reaction with enolates, 4, 102 
deprotonation, 3,253 
desulfurization, 8,842 
Diels-Alder reactions, 5,324 
functionalization 
Michael addition, 4, 13 

tandem difunctionalization, 4,25 1 
Peterson alkenation, 1,786 
reaction with Grignard reagents, 3,493 
selectivity, 6, 162 

heteroconjugate addition, 6, 164 
stereoselective reduction 

sodium dithionate, 8,847 
synthesis, 7,517, 523 

via Julia coupling, 1,805 
tandem vicinal difunctionalization, 4,257 

Sulfones, vinyl amino 
synthesis, 6, 163 

Sulfones, vinyl phenyl 
desulfurization, 8,840 

Sulfonic acids 
Knoevenagel reaction 

synthesis 
activated methylenes, 2,362 

via thiols, 7, 759 
Sulfonic acids, 2-amino 

synthesis, 7,495 
Sulfonimide, NJV-bis(trifluoromethane)- 

reduction, 8,827 
Sulfonimines 

reactions with organometallic compounds, 1,390 
Sulfonium, tris(dimethy1amino)- 

difluorotrimethy lsiliconate 

Sulfonium benzylide, diphenyl- 
catalyst, stereoselectivity, 2,634 

reactions with aldehydes 
synthesis of trans-stilbene oxides, 1,824 

Sulfonium fluoride, tris(diethy1amino)- 
catalyst 

allylsilane reactions with aldehydes, 2,572 
Sulfonium fluoroborate, dimethyl(methylthi0)- 

catalyst 

reactions with alkenes, 7,493 
Sulfonium methylide, dimethyl- 

cyclopropanation, 4,987 
epoxidation 

allylstannane reaction with thioacetals, 2,581 

carbonyl compounds, 1,820 
Sulfonium methylide, dimethyloxy- 

cyclopropanation, 4,987 
epoxidation 

carbonyl compounds, 1,820 
Sulfonium methylides 

synthesis 

Sulfonium salts 
via sulfides, 6,893 

polymeric resins 

reactions with alkenes, 4,337 
sulfur ylides from, 1,820 

Sulfonium salts, alkyl diphenyl 
0-alkylation 

phase transfer catalysts, 1,821 

amide protection, 6,672 
Sulfonium salts, chloro- 

reactions with alkenes, 4,337 
Sulfonium salts, P-hydroxy- 

epoxide synthesis, 6,26 
Sulfonium salts, a-metalloalkyl 

synthesis, 3,87 
Sulfonium salts, oxy- 

reactions with alkenes, 4,337 
Sulfonium tetrafluoroborates, alkyldiphenyl- 

amide alkylation, 6,502 
Sulfonium ylides 

addition reactions, 4, 115 
2,3-rearrangements, 6, 873 
ring expansions, 6,898 
synthesis 

via sulfides, 6, 893 
Sulfonium ylides, acyl- 

Wolff rearrangement, 3,909 
Sulfonium ylides, allylic 

rearrangements, 6,854 
Sulfonium ylides, cyclic 

2,3-sigmatropic rearrangements, 6,855 
Sulfonyl chloride 

arylation 
palladium complexes, 4,858 

Sulfonyl groups 
substitutions 

organoaluminum reagents, 6, 165 
Sulfonyl halogenides 

adducts 
amides, 6,490 

Sulfonylimines 

Sulfoquinovosyl phosphate 

Sulfoxide, benzyl t-butyl 

reaction with allyl organometallic compounds, 2,999 

synthesis, 6,51 

carbanion, 1,512 
reactions with carbonyl compounds, 1,513 

Sulfoxide, benzyl methyl 

Sulfoxide, bis(trimethylsilylmethy1) 
carbanion, 1 ,5  12 

disiloxane release from 



77 1 Cumulative Subject Index Sulfoxides 

thiocarbonyl ylide generation, 4, 1095 
Sulfoxide, t-butyl thiomethyl 

alkylation, 3, 139 
Sulfoxide, chiral vinyl 

[3 + 21 cycloaddition reactions 
asymmetric induction, 5,301 

Sulfoxide, chloromethyl phenyl 
Darzens-type reactions, 1,530 
lithiation 

butyllithium, 1,524 
Sulfoxide, cyclopropyl phenyl 

methylation 
Pummerer rearrangement, 7,202 

Sulfoxide, dibenzyl 

Sulfoxide, dimethyl 

reagents, 7,293 

conjugate additions, 4, 177 

Pummerer rearrangement, 7, 194 

activated 

anion 

oxidation, 7,653 
alcohols, 7,291-302 
mechanism, 7,292 

Sulfoxide, ethyl ethylthio 

Sulfoxide, methyl 2-chlorophenyl 
alkylation, 3, 139 

lithium anion 
ring expansion with cyclobutanones, 1,862 

Sulfoxide, methyl methylthio 

Sulfoxide, methyl methylthiomethyl 
alkylation, 3, 139 

alkylation, 3, 139 
metallated 

alkylation, 3, 135 
Sulfoxide, methyl thiomethyl 

Sulfoxide, methyl p-tolyl 
alkylation, 3, 137 

carbanions 

epoxide synthesis, 1, 833 
a-lithiated 

reactions with carbonyl compounds, 1,513 

reactions with aldehydes, 1,341 
Sulfoxide, phenyl thiomethyl 

alkylation, 3, 139 
Sulfoxide elimination 

carbonyl compound dehydrogenation 

dehydrogenation, 7, 124 

alkenes from 

alkylated 

carbanions 

chiral 

choice of reagent, 7, 146 

Sulfoxides 

sulfenic acid elimination, 3, 154 

in synthesis, 3, 154 

crystal structure, 1,36 

nucleophilic addition reactions, 1, 69 
synthesis, 7,777,778 

Darzens glycidic ester condensation, 2,416 
desulfurization, 8, 837 
homochiral 

synthesis, 6,900 
hydrogenolysis, 8,914 
Knoevenagel reaction 

nitrile synthesis, 6,239 
activated methylenes, 2, 362 

optically active 

oxidation 

Pummerer rearrangement 

rearrangements 

synthesis, 6, 149 

to sulfones, 7,766 

a-acetoxylation of alkyl sulfides, 7, 196 

alcohol synthesis, 6, 14 
chirality transfer, 6, 899 
diastereoselectivity, 6,900 
stereochemistry, 6, 899 
to sulfenates, 6, 899 

2,3-rearrangements, 6, 873 
reduction 

as part of Pummerer rearrangement, 7, 193 
synthesis, 6, 133-167 
via sulfides, 7,762 

tandem vicinal difunctionalization, 4,251 
a$-unsaturated 

addition reactions with organomagnesium 
compounds, 4,86 

use in synthesis 
chirality, 6, 148 

Sulfoxides, 1 -alkenyl aryl 
alkylation, 3, 155 

Sulfoxides, alk- 1 -enyl phenyl 
Pummerer rearrangement 

with thionyl chloride, 7,205 
Sulfoxides, alkyl 

alkylation, 3, 147 
reduction, 3, 155 

Sulfoxides, alkyl aryl 
carbanions 

1,513 
Sulfoxides, alkynyl 

synthesis, 7,763 
Sulfoxides, allenyl 

desulfurization, 8,847 
electrocyclic ring-closure, 6,903 
intramolecular cycloaddition, 6,903 
rearrangement 

to conjugated dienones, 6, 841 
synthesis 
via propargylic sulfenates, 6, 155 

reactions with carbonyl compounds, 

Sulfoxides, allyl 
alkylation, 3, 155 
metallation, 3, 155 
Michael addition, 4, 12 
rearrangements, 6, 152, 899 
stability, 6, 902 

Sulfoxides, allyl aryl 
reactions with aromatic aldehydes, 1,517 

Sulfoxides, allyl p-tolyl 
reactions with carbonyl compounds, 1,519 

Sulfoxides, aryl 
coupling reactions 

Sulfoxides, aryl vinyl 
isomerization, 6,839 

Sulfoxides, a-chloro 
cyclobutene synthesis from, 3,872 
optically active 

with Grignard reagents, 3,456 

synthesis, 6, 156 
Sulfoxides, cyclohexyl phenyl 

reaction with trifluoroacetic anhydride 



Sulfoxides Cumulative Subject Index 772 

p-elimination of a-thiocarbocation intermediate, 7, 
204 

Sulfoxides, cyclopentenone . 
Pummerer rearrangement 

with dichloro ketene, 7,206 
Sulfoxides, epoxy 

reaction with amines, 6,91 
synthesis 

via Darzens glycidic ester condensation, 2,416 
via a-halo sulfoxides. 1,524 

Sulfoxides, a-halo 

Sulfoxides, p-hydroxy 
reactions with carbonyl compounds, 1,524 

chiral 
in synthesis, 6, 156 

epoxide synthesis, 6,26 
homoall ylic 

synthesis 
synthesis, 6, 156 

via organoaluminum reagents, 1,84 
via a-sulfinyl carbanions, 1,514 

Sulfoxides, indolizidinyl 
reaction with butanal 

via a-sulfinyl carbanion, 1,514 
Sulfoxides, a-keto 

Sulfoxides, p-keto 
desulfurization, 8,847 

allylic 

metal enolates 

optically active 

proparg ylic 

Pummerer rearrangement, 7, 194 
reduction, 8, 12 
synthesis 

reduction, 6,156 

alkylation, 3,54 

synthesis, 6, 155 

reduction, 6, 156 

via allenic sulfoxides, 6,840 
Sulfoxides, a-lithio 

anions 
epoxidation, 1,827 

Sulfoxides, a-metalloalkyl 
alkylation, 3, 147 

Sulfoxides, silyl 
thermolysis 

aryne generation, 4,488 
Sulfoxides, thioacetal 

Sulfoxides, vinyl 
carbonyl compound synthesis from, 3,142 

addition reaction with enolates, 4, 100, 102 
asymmetric synthesis 

chiral 

conjugate additions 

Diels-Alder reactions, 5,324,369-371 

dipolar cycloaddition with nitrones 

Michael addition, 4, 13 
Michael-type addition 

optically active 

Michael-type, 6, 150 

conjugate additions, 4,213 

silyl ketene acetals, 4, 161 

asymmetric, 6,150 

chiral induction, 6,152 

tertiary allylic alcohols, 5,830 

synthesis, 6, 150 

Pummerer rearrangement, 6.15 1 
synthesis 

via reactions of allyl phenyl sulfoxide with cyclic 
ketones, 1,520 

use 
asymmetric synthesis, 4,25 1 

Sulfoximides 
alkylation, 3, 173 
carbanions 

crystal structure, 1.36 
Sulfoximine, N,S-dimethyl$-phenyl- 

acidity 

lithium derivative 

reactions with ketones, 1,535 
Sulfoximine, S-methylS-phenyl- 

reactions with cycloalkadiene-molybdenum 

Sulfoximine, S-methylS-phenyl-N-phenylsulfonyl- 

Sulfoximine, S-methylS-phenyl-N-silyl- 

Sulfoximine, S-methylS-phenyl-N-tosyl- 

pK. value, 1,531 

reaction with benzaldehyde, 1,532 

complexes, 1,535 

acidity, 1,531 

reactions with aldehydes, 1,532 

optically pure 
synthesis, 1,788 

S-trimethylsilylmethyl- 
X-ray structure, 1,531 

Danens glycidic ester condensation, 2,417 

Sulfoximine, S-phenyl-N-trimethylsilyl- 

Sulfoximines 

N-Substituted 
a-carbanions, 1,535 

carbonyl epoxidation, 1,820 

reaction with organozinc reagents 
nickel catalysis, 3,230 

synthesis 
via silylation of P-hydroxysulfoximines, 1,536 

ylides 

Sulfoximines, alkenyl- 

Sulfoximines, alkyl a-chloroalkyl 

Sulfoximines, cycloalkenyl- 
Ramberg-Biicklund rearrangement, 3,87 1 

syn hydroxylation 

Sulfoximines, epoxy 
diastereoselectivity, 7,440 

Darzens glycidic ester condensation, 2,418 
synthesis 

via Darzens glycidic ester condensation, 2,417 
Sulfoximines, a-halo N-tosyl 

Sulfoximines, p-hydroxy- 
Ramberg-Bbklund rearrangement, 3,870 

reductive elimination, 1,738 
synthesis 

stereoselectivity, 1,536 
via prochual carbonyl compounds, 1,532 

Sulfoximines, (f3-hydroxyalkyl)- 

via N-silyl4-methylS-phenylsulfoximine, 1,532 
Sulfoximiie ylides 

addition reactions, 4, 115 
Sulfoxonium salts 

ylides from 

synthesis 

in Pummerer rearrangement, 7,195 

3,2-sigmatropic rearrangement, 3,939 
Sulfoxonium ylides 



773 Cumulative Subject Index Superacids 

Sulfoxonium ylides, P-keto- 

Sulfur 
Wolff rearrangement, 3,909 

carbanions stabilized by 
alkylation, 3,85-181 

dehydrogenation with, 7, 124 
electrophilic 

halogen displacement, 7, 124 
radical 

reductions, 8, 370 
Sulfuration 

decarboxylative chalcogenation, 7,726 
Sulfur-based rearrangements, 5,889-89 1 
Sulfur compounds 

reactions with alkenes, 7,5 16 

reactions with alkenes, 7 ,5  18 

adducts 

oxidation, 7,757-779 

reactions with amides, 6,496 
reductive cleavage 

a-halo ketones, 8,989 
Sulfur compounds, vinylic 

amides, 6,490 

activated C-H bonds, 7, 193-214 

chiral 
conjugate additions, 4,213-217 

Sulfur dichloride 
reactions with dienes, 7,516 

Sulfur dioxide 
bisimides 

extrusion 
Diels-Alder additions to dienes, 7,486 

diene synthesis via retro Diels-Alder reaction, 5, 
567 

in Mannich reaction 

reaction with n-allylpalladium complexes, 4,601 

hydroalumination adducts, 8, 754 

reaction 

functionalization 

Sulfur heterocycles 
synthesis, 7, 524 

Sulfuric acid 
catalyst 

nonprotic solvent, 2,959 

Sulfur dioxide insertion reaction 

Sulfur-extrusion reaction - see Eschenmoser coupling 

Sulfur groups 

oxidative cleavage, 7,588 

carboxylic acid acylations, 2,711 
Sulfur insertion reaction 

Sulfur monochloride 

Sulfur monosulfide 

Sulfur nucleophiles 

hydroalumination adducts, 8,754 

reactions with dienes, 7,516 

reaction with alkenes, 7,516 

aromatic nucleophilic substitution, 4 , 4 4 1 4  
nucleophilic addition to wallylpalladium complexes, 

4,599 
regioselectivity, 4,640442 
stereochemistry, 4,624 

Sulfur tetrafluoride 
fluorination 

alkyl alcohols, 6, 216 
reaction with amides, 6,496 

Sulfur trifluoride, diethylamino- 

fluorination 

Sulfur trioxide 
alkane functionalization, 7, 14 
pyridine 

alkyl alcohols, 6 ,2  17 

activator, DMSO oxidation of alcohols, 7,296 
Sulfur trioxide insertion reaction 

hydroalumination adducts, 8, 754 
Sulfuryl bromide 

bromination 

Sulfuryl chloride 
alkyl alcohols, 6, 209 

adducts 
dimethylfomamide, 6,491 

alkane chlorination, 7, 16 
alkane chlorosulfonation, 7, 14 
chlorination 

alkyl alcohols, 6,204 
chloromethyleniminium salt preparation, 2,779 
oxidative rearrangement 

reaction with hydroalumination adducts, 8,754 
sulfide halogenation, 7,206 

Sulfuryl chloride fluoride 
amide synthesis, 6,388 

Sulfur ylides 
alkylation, 3, 178 
cyclopropanation, 4,987 
epoxidation 

ketocarbenes from, 4, 1032 
reaction with trialkylboranes, 2,242 
sigmatropic rearrangement, 5, 894 
synthesis, 3, 918 
tandem vicinal difunctionalization, 4, 258 

Sultam, 1 -cyclohexenoyl- 
conjugate additions 

gibberellin epoxides, 7,826 

carbonyl compounds, 1,820 

organocuprates, 4, 204 
Sultarns 

tandem vicinal difunctionalization, 4,249 
Sultams, N-acyl- 

aldol reaction 

Diels-Alder reactions 

homochiral 

diastereofacial preference, 2, 23 1 

intramolecular asymmetric, 5,543 

aldol reactions, 2,253 
Sultams, N-crotonyl- 

Sultams, N-enoyl- 
Diels-Alder reactions, 5,365 

addition reactions 
with organomagnesium compounds, 4.85 

chiral 
conjugate additions, 4,204 

conjugate additions 
Grignard reagents, 4,204 

Diels-Alder reactions, 5, 365 

arene alkylation 
Sultones 

Friedel-Crafts reaction, 3, 3 17 
Sultones, alkyl 

alkylation, 3, 179 
Superacids 

catalysts 

solid, catalysts 
Friedelxrafts reaction, 3,297 



Super Deuteride Cumulative Subject Index 774 

Friedel-Crafts reaction, 3,297 
Super Deuteride 

deuteration 

Super enamines 

Super Hydride - see Lithium triethylborohydride 
Superoxides 

alkyl halides, 8,805 

Henry reaction, 2,337 

reaction with alkyl sulfonates 
alcohol inversion, 6,22 

Supporting electrolytes 

Suprofen 
electrosynthesis, 8, 130 

synthesis 

Surfactants 
nonionic 

Sumgatoxin 
synthesis 

via hydroformylation, 4,932 

synthesis, 6,37 

via Knoevenagel reaction, 2,384 
Suzuki couplings 

Swem oxidation 
allcenylboron species, 3,489 

alcohols, 7, 291 

primary alcohols, 7,396 
Sydnone, C-methyl-N-phenyl- 

l,3-dipolar cycloadditions, 4, 1096 
Sydnone, N-phenyl- 

dipolar cycloaddition reaction with styrene, 4, 1097 
Sydnones 

azomethine imine cyclizations, 4,1149 
13-dipolar cycloadditions, 4, 1096 
photolysis 

tandem intermolecular-intramolecular 

DMSO, 7,296 

nitrilimines from, 4, 1084 

cycloadditions, 4, 1149 
Sydnones, 4-acetyl-3-aryl- 

Schmidt reaction, 6,821 
Sydowic acid 

synthesis 

Synthetase 
via 1,2-addition of trimethylaluminum, 1, 104 

organic synthesis 
carbon-carbon bond formation, 2,456 

S yringaresinol 
synthesis, 3,693 



T 
Tabersonine, 16-methoxy- 

Tagatose 

Tagetones 

synthesis 
via Mannich reactions, 2, 1043 

synthesis 
via Lewis acids, nonchelation selectivity, 1,339 

synthesis 
via aliphatic acylation, 2,7 18 
via diene acylation, 2,720 
via 1,6-addition, 1,554 

Talaromycin A 
synthesis 

via functionalized alkyne addition, 1,419 
via radical cyclization, 4,794 

Talaromycin B 

Talarom ycins 

Talose 

synthesis, 1, 568; 7,237 

synthesis, 7, 239 

synthesis 

Tamoxifen 
synthesis, 3, 585 

Tamura reagent 
Beckmann rearrangement, 6,764 

Tandem rearrangements, 5,876-891 
Tantalates, carbonyldicyclopentadienylhydrido- 

via Diels-Alder reaction, 2,689 

reduction 
acyl chlorides, 8,290 

Tantalum 
hydrometallation 

mechanism, 8,672 
Tantalum, t-butylalkylidene- 

t-butylalkene synthesis, 1,743 
Tantalum catalysts 

alkene metathesis, 5, 11 18 
alkylidenation 

carbonyl compounds, 5,1122,1125 
Tartaric acid 

acetal 
stereospecific bromination, 3,789 

Tartaric acid, monoacyl- 
catalyst 

Diels-Alder reactions, 5,377 

a$-unsaturated ketal derivatives 
conjugate additions, 4,209 

Tartaric acid diamide, NjVjV’JV-tetramethyl- 

Tartramide, dibenzyl- 
catalyst 

asymmetric epoxidation, 7,424 
Tartramide, dicyclohexyl- 

asymmetric epoxidation 
homoallylic alcohols, 7,419 

Tartrates 
chual 

esters 

polymer-linked 

Taurolithocholic acid 

asymmetric epoxidation, 7,390 

asymmetric epoxidation, 7,395 

asymmetric epoxidation, 7,395 

microbial hydroxylation, 7,73 

synthesis, 3, 832; 7,242 
Taxanes 

via Cope rearrangement, 5,796 
via [4 + 41 cycloaddition, 5,640 
via epoxide ring opening, 3,744 

Tebbe reaction 

Tebbe reagent 
titanium-stabilized methylenation, 1,743 

alkene synthesis, 1,807 
allyl vinyl ethers, 5,830 
enol ether synthesis, 2,597 
hydrozirconation, 8,676 
methylenation, 5, 1122 
reaction with norbomene, 5,1121 
synthesis, 5, 1124 

Tellurapyrylium dyes 
photooxidation, 7,777 

Telluration 
decarboxylative chalcogenation, 7,726 

Telluride, dialkyl 
reductions 

Tellurides 
nitro compounds, 8,371 

addition to alkynes, 4,50 
aromatic 

oxidation, 7,776 

reductions 

synthesis, 4,447 

to telluroxides, 7, 775 

nitro compounds, 8,366 
Tellurides, alkenyl 

coupling reactions 

Tellurides, aryl phenyl 
with sp3 organometallics, 3,446 

synthesis 
via Swl reaction, 4,476 

Tellurides, diary1 
symmetrical 

synthesis 
synthesis, 4,447 

via Swl reaction, 4,476 
Tellurides, diphenyl 

synthesis 

Tellurinic acid 
synthesis, 7, 775 

Tellurinyl acetates 
reactions with alkenes, 4,343 

Tellurium 
reductions, 8, 370 

via Swl reaction, 4,476 

nitro compounds, 8,366 
unsaturated carbonyl compounds, 8,563 

catalyst 
Wurtz reaction, 3,421 

oxazoline synthesis, 7,492 
oxidation, 7,757-779 

to ditellurides, 7,774 
photooxidation, 7,777 
reactions with alkenes, 4,343 
reactions with arynes, 4,508 

Tellurium compounds 

775 



Tellurium nucleophiles Cumulative Subject Index 776 
Tellurium nucleophiles 

aromatic nucleophilic substitution, 4,447 
Tellurium tetrachloride 

reaction with alkenes, 7,534 
Tellurium triacetate, phenyl- 

synthesis, 7,774 
Tellurium trichloride, 2-naphthyl- 

reaction with alkenes, 7,534 
Tellurium ylides 

epoxidation, 1,825 
1 -Tellurochromene 

oxidation, 7,774 
Tellurolactamization 

alkenes, 7,497 
Tellurols 

oxidation 
to ditellurides, 7,774 

Tellurone, bis(4-methoxyphenyl) 

Tellurone, dodecyl4methoxyphenyl 

Tellurones 

Tellurophene 

synthesis, 7,776 

synthesis, 7,776 

synthesis, 7,776 

coupling reactions 

Tellurophenop yridazine 

Telluroxides 

Teloidine 

with primary alkyl Grignard reagents, 3,447 

photooxidation, 7,777 

synthesis, 7,775 

synthesis 
via [4 + 31 cycloaddition, 5,609 

Terephthalic acid 
acid dichloride synthesis, 6,302 
dimethyl ester 

synthesis via retro Diels-Alder reaction, 5,571 
Terephthalic acid bis(dmethy1amide) 

dications, 6,501 
Terephthaloyl chloride 

acyloin coupling reaction, 3,617 
Temaphthy 1s 

synthesis 
via nickel catalysts, 3,229 

Terpene oxides 
epoxide ring opening 

zinc bromide catalysis, 3,771 
Terpenes 

cyclic 

epoxidation 

hydroxylation 

ketones 

synthesis, 3,428 

biogenetic origins, 3,380 

microbial, 7,429 

microbial, 7.62 

dehydrogenation, 7, 132 

via Ireland silyl ester enolate rearrangement, 5,841 
via photoisomerizations, 5,230 

Terpenes, polybromomono- 
Favorskii rearrangements, 3,849 

Terpenoids 
synthesis 
via Dieckmann condensation, 2,824 
via 1.3-dipolar cycloadditions, 4, 1077 

Terphenyl 

synthesis, 3,503 

synthesis 
Terpineol 

via linalool cyclization, 3,352 
via a- and p-pinene, 3,708 

Terpyridine 

2,2’:6‘,2”-Terpyridum 

synthesis, 7,269 

synthesis, 3,512 

hydrochloride chlorochromate 

Terramycin 

Terrein 
synthesis, 7,160 

synthesis 

Testosterone 
via retro Diels-Alder reactions, 5,561 

hydrogenation 
catalytic, 8,533 
homogeneous catalysis, 8,452 

DMSO, 7,295,296 

via polyene cyclization, 3,37 1 

homogeneous catalysis, 8,452 

oxidation 

synthesis 

Testosterone, 17-methyl- 
hydrogenation 

Tetracycles 
polyene cyclization, 3,369 

Tetracyclic triterpenes 
synthesis 
via arynes, 4,501 

Tetrac ycliies 
oxygenation, 7,157 
synthesis, 3,809 
via conjugate addition of aryl cyanohydrin, 1,552 
via oxyanion-accelerated rearrangement, 5, 1022 

Tetracyclone 
benzyne assay 

synthesis, 2,142 
Tetracyclo[4.3.0.@~4.C?~71non-8-ene 

cycloaddition reactions, 5, 1187 
Tetracyclor3.3 .0.02~8.0‘~610ctane 

synthesis 

Tetracycloundecanone 

Diels-Alder reaction, 5,380 

via metal-catalyzed cycloaddition, 5.1187 

cis,syn,cis 
synthesis via photoisomerhtion, 5,233 

conjugated 
synthesis, 3,880 

q4-Tetraenes 
transition metal complexes 

reactions with electrophiles, 4,706 
tricarbonylmanganese complexes, 4,7 12 

Tetrahydrofolate 
one-carbon transfer agent, 2,955 

Tetrahydrofolate, N(5),N( 10)-methylene- 
synthesis from tetrahydrofolate, 2,955 

1,34 1,1,3,3-Tetraisopropyldisiloxanylidene) group 
diol protection, 6,662 

Tetralin, 1P-dihydro- 
reduction 

Tetralin, 1 ,44imethyl- 

Tetraenes 

Willtinson catalyst, 8,445 

synthesis 



777 Cumulative Subject Index Thallium reagents 

via FriedelXrafts reaction, 3,318 
Tetralin, 5-hydroxy-2-(di-n-propylamino)- 

Tetralin, 8-hydroxy-2-(di-n-propylamino)- 

Tetralin, 5-nitro- 

synthesis, 7,331 

synthesis, 7,33 1 

synthesis 
via electrocyclization, 5,7 19 

Tetralins 
synthesis, 7, 331 

Tetralone, 6-methoxy- 
via silicon-stabilized cyclizations, 1, 585 

reduction 
hydrogen transfer, 8,320 

Tetralones 
dehydrogenation, 7, 144 
synthesis 
via electrocyclization, 5,719 
via enolate addition/cyclization, 4,258 
via Friedel-Crafts cycloalkylation, 3,326 

1 -Tetralones 
Birch reduction 

reduction 
dissolving metals, 8, 509 

dissolving metals, 8, 114 
ionic hydrogenation, 8,319 

via oxyanion-accelerated rearrangement, 5, 1022 
via thermal ring opening, 5,711 

synthesis 

2-Tetralones 
methylation 

pyrrolidine enamine 

synthesis 

organometallic compounds, 1,150 

monomethylation, 3,29 

via ketocarbenoids, 4, 1055 
1 -Tetralones, 2-oximo- 

reduction 
chemoselective, 8, 125 

1,4-Tetramethylene diradical 
alkene dimerizations, 5,72 

N,” N-Tetramethy l(methy 1ene)diamine 
Mannich base, 2,909 

NAN N-Tetramethyl(methy1ene)diamine- 
N,N-dimethyl(methy1ene)iminium salt 

synthesis, 6, 53 

phospho analogs 

preparation from, 2,901 
Lactoneotetraosyl ceramide 

Tetrapeptides 

Tetraphenyl 
synthesis, 3, 501 

1,3,5,7-Tetrathiacyclooctane 
tetra anion 

methylation, 3, 134 

synthesis, 2, 1097 

Tetrathiomalonate, diethyl 
synthesis 

zinc chloride complex 

via 0,O-diethyl dithiomalonate, 6,454 
Tetrazene, tetramethyl- 

reaction with a-methylstyrene, 7,485 

via oxidation of 1,l-disubstituted hydrazines, 7, 

Tetrazenes 
synthesis 

742 

via oxidation of secondary amines with Fremy’s 
salt, 7,746 

Tetrazine, 3,6-diphenyl- 
cycloaddition reactions 

fulvenes, 5,627 
Tetrazines 

1,2,4,5-Tetrazines 

Tetrazole, 1 -(2-bromocyclohexyl)-2-methyl- 

5-Tetrazolediazonium chloride 

Tetrazoles 

Diels-Alder reactions, 5,411,413 

Diels-Alder reactions, 5,491 

synthesis, 7, 501 

thermal decomposition, 8,890 

amination, 4,436 
photochemical decomposition 

nitrilimines from, 4,1084 
Tetrazoles, a-hydroxyalkyl- 

synthesis, 2, 1086 
Tetrazolophenanthridine 

synthesis 

Tetrodotoxin 

Tetrolic acid 

Tetrolic acid, methyl ester 

via 1,3-dipolar cycloaddition, 4, 1101 

synthesis, 7, 169 

hydrobromination, 4,286 

[2 + 21 cycloaddition reactions, 5, 1067 
cycloaddition reactions with chromium propynyl 

reaction with trimethylsilyldiazomethane, 5, 1070 

synthesis 

Tetronic acids 
a-allylation 

synthesis 

complexes, 5, 1072 

Tetronates 

via Ireland silyl ester enolate rearrangement, 5,841 

via Claisen rearrangement, 5,832 

via Blaise reaction, 2,298 
via Reformatsky-type reaction, 1,551 

Thalictuberine 
synthesis, 3, 586 

Thaliphorphine acetate 
synthesis, 3,672 

Thallation 
activation barriers, 7,869 
charge transfer excitation energies 

durene, 7,872 
EDA complexes 

electrophilic aromatic, 7, 335 

carbon ylation 

Thallium acetate 

EDA complexes, 7,870 

intermediates, 7, 868 

Thallium, aryl- 

palladium catalysts, 3, 1033 

anti hydroxylation 
alkenes, 7,447 

syn hydroxylation 
alkenes, 7,445 

Thallium carboxylates 
acid anhydride synthesis, 6,3 15 
decarboxylative iodination. 7,724 

acyl cyanide synthesis, 6 ,3  17 
Thallium cyanide 

Thallium reagents 
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decarboxylative halogenation, 7,724 
oxidants 

oxidative rearrangment, 7, 828 
reactions with aromatic compounds, 7,335 

Thallium salts 
catalysts 

solid-supported, 7,839 

alkyl halide coupling, 3,418 
Thallium sulfate 

a-hydroxylation 
ketones, 7,154 

anti hydroxylation 
alkenes, 7,447 

Thallium thiolates 
acylation 

thiol ester synthesis, 6,440 
Thallium triacetate 

a-acetoxylation 
ketones, 7, 154 
morpholino enamines, 7, 170 

allylic oxidation, 7,92 
a-hydroxylation 

carboxylic acids, 7, 185 
syn hydroxylation 

alkenes, 7,445 
reaction with alkenes, 7,534 

Thallium trifluoroacetate 
electrophilic oxidation, 7,868 
quinones 

synthesis, 7,354 
Thallium trifluoroacetate, aryl- 

biaryl synthesis, 3,505 
Thallium trinitrate 

a-acetoxy lation 

chromanone dehydrogenation, 7,144 
oxidative rearrangement, 7,827 
solid support 

dimerization, 3,499 

synthesis 

ketones, 7, 154 

clay, 7, 845 
Thallium tris(trifluoroacetate) 

Thebaine 

via oxidation by thallium tris(trifluoroacetate), 3, 
680 

Thermochemical measurements 

Thermochemistry 

Thermoly sin 

2-Thiaadamantane 

carbanions, 1,41 

aldol reaction, 2, 134 

peptide synthesis, 6,399 

synthesis 
via Baeyer-Villiger reaction, 7,683 

5-Thiabicyclo[2.1 .llhexane, 2-bromo- 
synthesis 

Thiabutadienes 
via bromine addition to alkene, 4,346 

cationic 

Diels-Alder reactions, 5,469 

synthesis 

Diels-Alder reactions, 5,504-507 

Thiacyclodec-4-ene S-oxide 

Thiacyclohexane, 4-t-butyl- 
via 1,6-dibrorno-3,4-hexanediol, 1,s 17 

metallation, 3,151 

Thiacyclooctene 

1 -Thiadecalin 
sigmatropic rearrangement, 5,896 

synthesis via transannular addition 
a-sulfiyl carbanions to nonactivated double 

bonds, 1,517 
Thiadecalin, P-hydroxy- 

synthesis 
via ketone enolate addition to sulfones, 4, 102 

1,26-Thiadiazine 1 ,l-diones 
synthesis, 8,645 

1,2,3-Thiadiazoles 
flash-vacuum pyrolysis 

flash vacuum thermolysis 

Wolff rearrangement, 3,909 

synthesis 

synthesis of thioketenes, 6,426 

synthesis of thioketenes, 6,449 

Thiadiazolidines 

via Diels-Alder reactions, 5,426 
A3-l ,3,4-Thiadiazoline 

Thiadiazolines 

Thiamine 

thiocarbonyl ylides from, 4, 1093 

synthesis, 7,486 

acyloin formation 
catalysis, 1, 542 

Thiane 
chlorination 

formation of 3,4-dihydro-W-thiin, 7,206 
Thiane, a-hydroxy- 

synthesis, 8,934 
Thiane-1 &diol, 4-nitro- 

synthesis 
via Henry reaction, 2,327 

Thiane S-oxides 
carbanions 
NMR, 1,513 

Thianthrene, 2,7-dhitro- 
synthesis, 4,443 

Thiaprostac y clins 
synthesis 

via sulfur heterocyclization, 4,413 
1,2,3,4-Thiatriazoles 

synthesis 
via thioacyl azides, 6,25 1 

1,2,3,4-Thiatriazoles, 5-alkoxy- 
degradation, 6,244 

Thiazanes 
reduction, 8,23 1 

1,3-Thiazine, 5-acyl- 
reduction 

sodium cyanoborohydride, 8,658 
6H-1,3-Thiazine, 2-phenyl- 

regioselectivity, 8, 136 
electroreduction 

Thiazine 1-imine, 3,6-dihydro- 

Thiazine imiies, dihydro- 

Thiazine 1-oxide, 3,ddihydro- 

Thiazine oxides, dihydro- 

synthesis 
via Diels-Alder reactions, 5,422 

Diels-Alder reactions, 5,426 

synthesis 
via Diels-Alder reactions, 5,422,424 

Diels-Alder reactions, 5,424 
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Thiazines 
cycloaddition reactions 

acid chlorides, $92 
synthesis 
via Ritter reaction, 6,276 

1,3-Thiazines 
reduction, 8,658 

1,3-Thiazines, dihydro- 
reduction, 8,23 1 
synthesis 
via carboxylic acids, 8,275 

1,3-Thiazinium salts 
synthesis, 6, 508 

4H-1,3-Thiazinium salts, 5,6-dihydro- 
synthesis 
via Diels-Alder reactions, 5,504 

Thiazole, 2-acetylamino-4-methyl- 
Mannich reaction 

Thiazole, 2-bromo- 
with formaldehyde and dimethylamine, 2,962 

coupling reactions, 3,511 
Swl reaction, 4,462 

Swl reaction, 4,462 
reaction with pinacolone enolates, 4,464 

1,3-Thiazole, 2-hydroxyethyl-4-methyl- 
alkylation, 1,543 

Thiazole, 2-oxopropyl- 
Knoevenagel reaction, 2,364 

Thiazole-2-carboxylic acid 
ethyl ester 

reduction, 8,293 
Thiazolecarboxylic acids 

Thiazoles 

Thiazole, 2-chloro- 

electrolytic reduction, 8,285 

amination, 4,436 
Diels-Alder reactions, 5,491 
metallation, 1,477 
reduction, 8,656 

1,3-Thiazolidine, N,Nh"-carbonyldi-2-thione- 
amide synthesis, 6,389 

Thiazolidme, P-hydroxy- 
synthesis 

Thiazolidines 
reduction, 8,23 1 

1,3-Thiazolidme-2-thione, 3-acyl- 
tin@) ester enolates from, 2,610 

Thiazolidin-2-one, 3-acyl- 
reduction 

Thiazolidinones 
reduction, 8,23 1 

Thiazoline, 2-alkyl- 
alkylation, 3,53 

Thiazoline, a-lithioalkylthio- 
alkylation, 3,88 

Thiazoline, 2-methyl- 
metallated 

reactions, 2,494 

cycloaddition reactions 
acid chlorides, 5,92 

reduction, 8,656 
synthesis 

via metallated 2-methylthiazoline, 2,494 

metal hydrides, 8,272 

Thi az o 1 in e s 

via Ritter reaction, 6,276 

1,3-Thiazolines 
reactions with organometallic compounds, 1,364 

stereoselective, 1,350,359 
1,3-Thiazolines, 2-methyl- 

metallation, 6,541 
Thiazoline-2-thiones 

ring opening, 8,657 
1,3-Thiazolin-5-0ne, 4-alkylidene- 

reduction 
sodium borohydride, 8,656 

Thiazolium carboxylates 
catalysts 

benzoin condensation, 1,543 
Thiazolium salts 

catalysts 
benzoin condensation, 1,543 
carbonyl condensation reactions, 1,542 

1,3-Thiazolones 

Thiazyne, fluoro- 

Thienamycin 

intramolecular cycloadditions, 4, 1 163 

reaction with perfluoropropene, 7,483 

1 P-methyl analog 

synthesis, 3, 1036; 7,647; 8,647 
synthesis, 2, 1058 

via aldol reaction, 2,212 
via Baeyer-Villiger reaction, 7,680 
via enolate-imine condensations, 2,925 
via Mannich reaction, 2,926,933,936,937 
via reactions of enol silanes, 2,648 
via simple diasteroselection, 2,201 

via higher order cuprate, 1, 133 
synthesis of precursor 

Thienamycin, 1 -@-methyl- 
synthesis 
via diastereoselective reaction, 2,653 

2-Thieniumbutadienes 

Thienium salts 

Thienium salts, aryl- 

Thieno[b]azepinones 

Diels-Alder reactions, 5,504 

Diels-Alder reactions, 5,439 

Diels-Alder reactions, 5,504 

synthesis 
via Friedel-Crafts reaction, 2,765 

Thieno [ 3,4-b] furan 
synthesis 
via retro Diels-Alder reactions, 5,584 

Thienop yridines 
synthesis, 3,543 

synthesis 

via Vilsmeier-Haack reaction, 2,787 
SH-Thieno[2,3-c]pyrrole 

via Knoevenagel reaction, 2,378 
Thieno[b]suberanone 

synthesis 

synthesis 

2-Thietanones 
synthesis 

via Friedel-Crafts reaction, 2,765 
Thietanes, 2-imino- 

via ketenimines, 5, 114 

via ketenes and carbonyls, 5,89 
W-Thiin, 3,4-dihydrO- 

synthesis 
via chlorination of thiane, 7,206 
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Thiirane, 2,3-bis(trimethylsilyl)- 
synthesis 

T h i i i e ,  vinyl- 

Thiirane 1,l -dioxide 

Thiiranes 

via thiocyanogen addition to alkene, 4,349 

rearrangement, 5,909,931 

Ramberg-BLklund rearrangement, 3,866,867 

nitrile synthesis, 6,238 
synthesis, 1,819,834; 7,515 
via alkenes, 4,331 

Michael addition, 4,lO 

reaction with allylsilanes, 2,580 
reduction, 8,229,935 

to ethers, 8,211-232 
0-silyl ketene 

synthesis, 2,605 
use in synthesis, 6, 134 

Thioacetamides, trichloro- 
synthesis 

Thioacetal monoxides 

Thioacetals 

via thiolysis of trichlorovinylamines, 6,429 
Thioacetanilide, o-iodo- 

ring closure 
via SRN~ reaction, 4,417 

Thioacetates 
conjugate additions 

enones, 4,23 1 
Thioacetonitrile, phenyl- 

conjugate addition reactions, 4,111 
Thioacetophenone 

pinacol couplig reactions, 3,582 
Thioacrolein 

synthesis 
via retro Diels-Alder reaction, 5,575 

Thioacrylamide, a-chloro- 
synthesis 
via a,a-dichlorination of propionimidium salts, 6, 
429 

Thioacrylamide, a-cyano- 

Thioacrylamide, NJV-dimethy l- 

Thioacrylamides 

Thioacrylates, S-methyl 

synthesis 
via Knmvenagel reaction, 2,361 

synthesis 
via retro Diels-Alder reaction, 5,556 

synthesis 
via retro Diels-Alder reaction, 5,556 

synthesis 
via DCC, 6,437 

Thioacyl anhydrides 
thioac ylation 

thiols, 6,453 
Thio ac y 1 a ti on 

alcohols and phenols 
anhydrides, thioketenes, thioesters and 

dithioesters, 6,449 
thioacyl halides, 6,448 

amines, 6,420 
arenes, 6,453 
carbanions, 6,453 
thiols 

thioacyl halides, thioacyl anhydrides and 
thioketenes, 6,453 

Thioacyl chlorides 
thioac ylation 

Thioacyl halides 
thioac ylation 

amines, 6,422 

alcohols and phenols, 6,448 
thiols, 6,453 

Thioaldehydes 
Diels-Alder reactions, 5,436 
S-oxides 

Thioalkoxides 

Thioallyl anions 

synthesis via retro Diels-Alder reactions, 5,575 

aromatic nucleophilic substitution, 4,443 

synthesis and reactions 
regioselectivity, 2.71 

Thioamides 
acylation, 6,508 
adducts 

acylating reagents, 6,487 
acyl chlorides, 6,493 

reversible, 2,868 
with Meenvein’s reagent, 6,403 

alkylation 

alkylmercaptomethyleniminium salt synthesis, 6,508 
amidinium salt synthesis, 6,517 
desulfurization, 6,403 
enolates 

imidoyl halide synthesis, 6,523 
primary amines 

reactions with chlorine, 6,496 
rearrangement, 6,511 
reduction, 8,303 
secondary amines 

S-silylation, 6,425 
stability, 6,419 
synthesis, 2,216; 6,419432 

aldol reactions, stereoselectivity, 2,214 

aldol reaction, stereoselectivity, 2,215 

aldol reaction, stereoselectivity, 2,215 

via 3H-1,2-dithiol-3-ones, 6,421 
via Eschenmoser coupling reaction, 2,867 

tandem vicinal difunctionalization, 4,257 
thioac ylation 

amines, 6,424 
a,p-unsahxated 

reactivity 
synthesis, 6,425 

Thioamides, p-amino- 

via thioamides, 6,425 
Thioamides, a-chlom- 

via thiolysis of imidoyl chlorides, 6,429 

addition reactions with enolates, 4,100 
addition reactions with organomagnesium 

synthesis 

synthesis 

a,p-unsaturated 
Thioamides, NJV-dialkyl- 

compounds, 4,85 
Thioamides, NJV-dimethyl- 

synthesis 
via dithiocarbamate and nitriles, 6,43 1 

Thioamides, a-hydroxy- 

Thioanhydrides, bisthioacyl- 

synthesis 
via phosphinodithioic acid, 6,432 
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thioac ylation 
alcohols, 6,449 

Thio anions 
aromatic nucleophilic substitution, 4,441 

Thioanisole 
acylation 

deprotonation 

oxidation 

Thioasparagine 
synthesis 

Thio at e s 
aldol reactions, 2,258 

Thioates, S-(Zpyridyl)- 
acylation, 1,407 

Thiobenzaldehyde 
ene reaction, 2,555 

Thiobenzaldehyde dianions 
alkylation and allylation 

selectivity, 3,95 

Friedel-Crafts reaction, 2,744 

reaction with carbonyl compounds, 1,826 

solid support, 7,844 

via nitrile thiolysis, 6,430 

Thiobenzamides 
synthesis 
via thiolysis of imidoyl chlorides, 6,428 

Thiobenzamides, 0-(2-0xoalkyl)- 
synthesis 
via ring opening of thiolactones, 6,420 

Thiobenzamides, 2-(thioacylamin0)- 
synthesis 
via dithiocarboxylates, 6,424 

Thiobenzanilide 

Thiobenzanilide, 4-hydroxy- 

Thiobenzanilide, 0-iodo- 

reduction, 8,303 

reduction, 8,303 

ring closure 
via Swl reaction, 4,477 

Thiobenzanilide, 4-methoxy- 
reduction, 8,303 

Thiobenzoates, O-deoxyribosyl 
synthesis, 6,450 

Thiobenzophenone 
hydride transfer 

with 1 ,4-dihydropyridines, 8.93 
reactions with ketenimines, 5,114 
reduction 

dissolving metals, 8, 126 
Thiobenzoyl azolides 

synthesis 
via dithiocarboxylic acids, 6,421 
via thioacyl chlorides, 6,422 

Thiobenzoyl compounds 
deoxygenation, 8,818 

Thiocarbamates, NJV-dimethyl- 
catalytic hydrogenation, 8,817 

Thiocarbamoyl chlorides 
nitrile synthesis, 6,234 
synthesis 
via thiophosgene, 6,423 

Thiocarbenium ions 
cyclization, 6,754 
heterocyclic synthesis, 6,753 
synthesis, 6,753 

Thiocarbonates 

synthesis 
via allylic xanthates, 6, 842 

Thiocarbonyl compounds 
Diels-Alder reactions, 5 , 4 3 5 4 2  
ene reaction, 2,555 
pinacol coupling reactions, 3,582 
stability, 6,419 

reduction 
0-Thiocarbonyl compounds 

stannanes, 8 ,8  18 
Thiocarbonyl groups 

Thiocarbonyl ylides 
carbonyl group regeneration, 7,846 

cyclizations, 4,1163-1 165 
1,3-dipolar cycloadditions, 4, 1074, 1093-1095 

Thiocarboxylates, 2-acetoxy- 
0-methyl ester 

synthesis, 6,451 
Thiocarboxylates, 0-alkyl 

amines, 6,420 
thioac ylation 

Thiocarboxylates, 2-hydroxy- 
0-methyl ester 

synthesis, 6,451 
Thiocarboxylates, 2-mesyloxy- 

0-methyl ester 
synthesis, 6,45 1 

Thiocarboxylates, 0-methyl 

amino acids, 6,420 
thioacylation 

Thiocarboxylic acids 
Eschenmoser coupling reaction, 2,875 
esters 

NMR, 6,436 
spectroscopy, 6,436 

synthesis, 6,436 
S-esters 

thiolysis, 6,432 
4-Thiochromanone 

dehydrogenation 
use of trityl perchlorate, 7, 144 

Thiocinnamates, S-phenyl esters 
synthesis, 6,441 

Thio-Claisen rearrangement, 5,889; 6,847,860 
Thio compounds 

u,P-unsaturated 

Thiocoumarins 
synthesis 

synthesis via retro Diels-Alder reaction, 5,556 

ease of formation, 6,443 
via Lewis acid cyclization, 6,443 

Thiocoumarins, dihydro- 
synthesis 

Thiocresol 

Thiocyanates 

ease of formation, 6,443 

reduction, 8,568 

alkyl 
synthesis, 7,608 

aromatic nucleophilic substitution, 4,443 
Ritter reaction, 6,291 
thiol carboxylic esters 

synthesis, 6,439 
Thiocyanates, alkyl 

Thiocyanates, allyl 
synthesis of imidothioates, 6,444 
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rearrangement 
to allyl isothiocyanates, 6,846 

Thiocyanogen 

Thiocyanogen chloride 

Thioenamides 

Thioenamides, NJV-dialkyl- 

Thioesters 

reactions with alkenes, 4,348 

reactions with alkenes, 7,516 

tandem vicinal difunctionalization, 4,249 

reactions with Grignards reagents, 4,257 

acylation, 1,433 

amide synthesis, 6,395 
Claisen condensation, 6,446 
deoxygenation, 8,818 
desulfurization, 8,838 
Dieckmann condensation, 6,446 
Diels-Alder reactions, 5,438 
enolates 

lithium dialkylcuprates, 1,428 

aldol reactions, stereoselectivity, 2,214 
Michael donors, 4,259 

synthesis, 2,260,261 

alkylation, 3,88 

3-hydroxy 

a'-lithioalkyl 

NMR, 6,436 
2-py1idyl 

synthesis, 1,407 
reactions with organocuprates, 1, 116 
reduction, 8,303 
reductive coupling, 3,618 
spectroscopy, 6,436 
synthesis, 6,435-457 
via hydration of alkynes, 4,300 

Thioesters, p-amino 
synthesis 
via Mannich reaction, 2,920,922 

Thioformaldehyde 
synthesis 
via retro Diels-Alder reactions, 5,575 

Thioformamide, Nfl-dimethyl- 
adducts 

phosphorus oxychloride, 6,489 

via carbon disulfide, 6,428 
via thioacylation, 6,420 

Thioformamides 
synthesis 

Thioformate, 0-ethyl 
synthesis 
via sulfhydrolysis of orthoesters, 6,452 

Thioformates, 0-t-alkyl 
synthesis 
via sulfhydrolysis of imidates, 6,451 

Thioformates, chloro- 
S-phenyl ester 

coupling reactions, 6,446 
thiol carboxylic esters 

synthesis, 6,439 
Thioformohydrazides 

Thioformohydroxamic acids 

synthesis 
via thioformylation of hydrazines, 6,420 

synthesis 
via thioformylation of hydroxylamines, 6,420 

Thioglycolic acid, S-thioacyl- 

thioac ylation 

Thioglycosides 
heterocyclic 

synthesis, 6,46 
synthesis, 6,46,48 

Thiohydrazides 
synthesis 

amines, 6,423 

via dithiocarboxylic acids, 6,421 
via thioacylation of hydrazines, 6,424 
via thioamides, 6,424 

Thiohydroxamate esters 
radical addition reactions, 4,747-750 
synthesis, 8,825 

Thiohydroxamic acids 
synthesis 
via dithiocarboxylic acids, 6,421 
via thioacylation of hydroxylamines, 6,424 

Thioic acid, isobutyl- 
S-t-butyl ester 

Mannich reaction, 2,922 
Thioimidates 

reduction, 8,302 
synthesis, 6,536,767 

thioimidate synthesis, 6, 541 

Claisen-type rearrangement 

rearrangement 

via organoaluminum reagents, 1.98 

Thioimidates, S-allyl- 

palladium(II) catalysis, 4,564 

sulfur-nitrogen transposition, 6,846 
Thioimidates, N-phenyl- 

addition reactions 
with organomagnesium compounds, 4,85 

Thioimidates, N-trimethylsilylmethyl- 

Thioimides 
synthesis, 6,542 

homo 1 o g a t e d 

875 
Thioimido esters 

synthesis via Eschenmoser coupling reaction, 2, 

acylation, 6,5 10 
alkylation, 6,510 

aromatic nucleophilic substitution, 4,443 
reactions with active methylene compounds, 2,873 

Thioketals 
cleavage 

reduction, 8,229 
Schmidt reaction, 6,821 

Thioketenes 
cycloaddition reactions, 5, 115 
synthesis 

thioacylation 

Thioiminium salts 

metal-ammonia, 8,53 1 

via retro Diels-Alder reactions, 5,575 

alcohols and phenols, 6,449 
amines, 6,426 
thiols, 6,453 

Thioketenes, bis(trimethylsily1)- 
thioacylation, 6,426 

Thioketones 
Diels-Alder reactions, 5,436 
reduction 

dissolving metals, 8, 126 
a,&unsaturated acyclic 
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synthesis via retro Diels-Alder reaction, 5,556 
Thioketones, 4-alkyl 

synthesis 
via conjugate addition, 4,258 

Thioketones, a-chloroa-phenyl 

Thiolactams 
synthesis, 7, 213 

dehydrogenation 
p-toluenesulfinyl chloride, 7,128 

desulfurization 
with MCPBA, 6,403 

synthesis, 6,419432 
via lactams, 6,430 
via thiolysis of amidines, 6,430 

Thiolactim ethers 

Thiolactones 
synthesis, 6,541 

synthesis, 6,435457 
five- and six-membered, 6,443 
via flash pyrolysis, 6,440 
via iodocyclization of y ,Bunsaturated thioamides, 

via ketenes and carbonyls, 5,89 
4,413 

Thiolane 
chlorination 

formation of 2-chlorothiolane, 7,207 
formation of 2,3-dichlorothiolane, 7,206 

Thiolane, 2-chloro- 
synthesis 
via chlorination of thiolane, 7,207 

Thiolane, 2d-dichloro- 
synthesis 
via chlorination of thiolane, 7,207 

Thiolates 
reduction 

a-Thiolation 

Thiolenones 

Thiolen-2-one-5-spiro-5’-thiolen-4’-one 

a-alkylthiocarbonyl compounds, 8,995 

difunctionalization, 4, 262 

synthesis, 7, 596 

synthesis 

Thiol esters 
via metal-catalyzed cycloaddition, 5, 1200 

acylation, 2,805 
boryl enolates from, 2,242 
Darzens glycidic ester condensation, 2,418 
Dieckmann reaction, 2,815 
enolates 

macrolactonization, 6,370 
reaction with aldehydes 

reduction, 8,293 
synthesis, 6,437 

acylation, 6,446 

Lewis acid mediated, 2,631 

via acylation of arenes and carbanions, 6,445 
via hydrolysis of imidothioates, thioorthoesters 

and ketene S,S-acetals, 6,444 
synthesis from thiols 
via acylation with acyl halides, 6,440 
via acylation with anhydrides, ketenes and esters, 

via acylation with carboxylic acids, 6,437 
6,443 

Thiol esters, p-hydroxy 

Thiol lactones 
&lactone synthesis, 6, 346 

synthesis, 6,437 
via acylation of arenes and carbanions, 6,445 
via hydrolysis of imidothioates, thioorthoesters 

and ketene S,S-acetals, 6,444 
synthesis from thiols 
via acylation with acyl halides, 6,440 
via acylation with anhydrides, ketenes and esters, 

via acylation with carboxylic acids, 6,437 
6,443 

y-Thiol lactones 
synthesis 
via phosphorus pentoxide, 6,440 

&Thiol lactones 
synthesis 
via phosphorus pentoxide, 6,440 

Thiols 
acylation 

acyl halides, 6,440 
anhydrides, ketenes and esters, 6,443 
carboxylic acids, 6,437 

addition to alkynes, 4,50 
conjugate additions 

enantioselectivity, 4,23 1 
dehalogenation 

a-halo ketones, 8,989 
desulfurization 

tin hydrides, 8,846 
dimerization 

pyridinium chlorochromate, 7,267 
oxidation, 7, 758 

chromium(V1) oxide, 7,278 
oxygen, 7,759 

oxidative coupling 
solid support, 7,846 

protecting groups, 6,664 
radical additions 

alkenes, 4,770 
reactions with 4-acyloxypyridines 

synthesis of carbothioates, 6,443 
reactions with alkenes, 4,3 16 
reactions with nitriles, 6,511 
reduction 

thioacylation 
Raney nickel, 8,964 

thioacyl halides, thioacyl anhydrides and 
thioketenes, 6,453 

transesterification, 6,454 

coupling reactions 
Thiols, aryl 

with Grignard reagents, 3,456 
Thiols, benzene- 

Thiols, benzyl 
hydrogenolysis, 8,914 

desulfurization, 8,978 

reductive decarboxylation, 7,720 

peptide synthesis, 6,399 

amidmes, 6,430 
imidates, 6,429 
imidocarboxylic acids, 6,428 
imidoyl chlorides, 6,428 
nitriles, 6,430 
l,l,l-trihalides, 6,432 

Thiols, tertiary 

0-acyl thiohydroxamates, 7,721 
Thiolsubtilisin 

Thiolysis 
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Thiomalonamides 
synthesis 

429 
Thiomalonates 

S-alkyl esters 

acyl anion equivalents, 1,561 

Diels-Alder reactions, 5,422 

chual 

via thiolysis of phosgene immonium chloride, 6, 

synthesis, 6,437 
a-Thionitriles 

Thionitroso compounds 

Thionium ions 

reaction with enol silanes, 2,649 
Thiony 1 bromide 

Thionyl chloride 
acid bromide synthesis, 6,305 

acid anhydride synthesis, 6,309 
activator 

adducts 

amide synthesis, 6,383 
reaction with amides, 6,496 
reaction with carboxylic acids, 6,302 
reaction with hydroalumination adducts, 8,754 
reaction with organoboranes, 7,604 
reaction with sulfoxides 

Pummerer rearrangement, 7,203 

DMSO oxidation of alcohols, 7,298 

dimethylformamide, 6,491 

Thionyl fluoride 
synthesis 
via thionyl chloride, 6,307 

Thionyl halides 
imidoyl halide synthesis, 6,526 

Thioorthoesters 
hydrolysis 

synthesis of thiol esters, 6,444 
3-Thiophenamine 

synthesis 
via Swl reaction, 4,473 

Thiophene, 2-acetamido- 
synthesis 
via iodocyclization of y,S-unsaturated thioamides, 

4,413 
Thiophene, 2-acetyl-3-hydroxy- 

via activated alkynes, 4,52 
synthesis 

Thiophene, 2-acyl- 
reduction 

dissolving metals, 8,609 
Thiophene, 2-alkenyl- 

Thiophene, 2-alkyl- 

Thiophene, 2-benzoyl- 

Thiophene, 2-bromo- 

cyclopropanation, 4, 1063 

reduction 
ionic hydrogenation, 8,610 

reduction 
ionic hydrogenation, 8,610 

halogen-metal exchange 

Swl reaction, 4,462 
Thiophene, 3-bromo- 

coupling reactions 

Swl reaction, 4,462 

with Grignard reagents, 3,459 

with Grignard reagents, 3,459,5 13 

reaction with acetone enolates, 4,464 

Swl reaction, 4,462 

synthesis 

Thiophene, 3cyanomethyl- 
Vilsmeier-Haack reaction, 2,780 

Thiophene, diaryl- 
synthesis, 3,513 

Thiophene, dihydro- 
synthesis 

Thiophene, 2-chloro- 

Thiophene, 2-chlorocarbonyl- 

via thiophene and phosgene, 6,308 

via Knoevenagel reaction, 2,360 
Thiophene, 3,4-dimethoxy- 

Mannich reaction, 2,963 
Thiophene, 2,5-dimethyl- 

reduction 
ionic hydrogenation, 8,610 

Thiophene, 2,3-dimethylene- 
dimerization 

Thiophene, 2-iodo- 
Swl reaction, 4,462 

Thiophene, 2-lithio- 
alkylation, 3,261 
conjugate additions 

Thiophene, 2-methoxy- 
Mannich reaction 

Thiophene, 3-methoxy- 
Mannich reaction 

via [4 + 41 cycloaddition, 5,639 

nontransferable ligand, 4, 176 

with formaldehyde and secondary amines, 2,963 

with formaldehyde and secondary amines, 2,963 
Thiophene, nitro- 

Thiophene, tetrahydro- 
aromatic nucleophilic substitution, 4,432 

reductive desulfurization, 8,836 
synthesis 

reduction, 8,908 

synthesis, 3,497 

reduction 

via tandem vicinal difunctionalization, 4,25 1 
Thiophene, 2,3,5-tribromo- 

Thiophene, vinyl- 

2-Thiopheneacetonitrile 

Thiophene alcohols 
asymmetric epoxidation 

2-Thiophenecarboxylic acid 
reduction 

3-Thiophenecarboxylic acid 
Birch reduction, 8,609 

2-Thiophenecarboxylic acid, 5-methyl- 
electrochemical reduction, 8.61 1 

Thiophene dioxide, 2-ethyl-5-methyl- 
cycloaddition reactions 

fulvenes, 5,628 
Thiophene dioxide, 2-substituted 2,s-dihydro- 

thermolysis, 5,567 
Thiophenes 

acylation 

acyloin coupling reaction 

ionic hydrogenation, 8,611 

kinetic resolution, 7,423 

dissolving metals, 8,609 

Friedel-Crafts reaction, 2,737 

esters, 3,615 



785 Cumulative Subject Index Thioxoesters 

coupling reactions 
with sp3 organometallics, 3,459 
with primary alkyl Grignard reagents, 3,447 

desulfurization, 8,837 
hydrogenation 

homogeneous catalysis, 8,456 
intermolecular dimerization, 3,509 
intramolecular cycloaddition 

lithiation, 1,472 
Mannich reaction 

nitrones, 4, 11 19 

with Nfl-dimethylmethyleniminium chloride, 2, 

with formaldehyde and secondary amines, 2,963 
with iminium salts, 2,962 

metallation 
addition reactions, 1,471 

photocycloaddition reactions 
with benzaldehyde, 5,176 

reactions with ketocarbenoids, 4,1063 
reduction, 8,603-630 

synthesis 

963 

electrochemical, 8,611 

via activated alkynes, 4,52 
via [2 + 2 + 21 cycloaddition, 5, 1139 
via hydrogen sulfide and polyynes, 4,3 17 

2,3,5-trisubstituted 
synthesis, 2,847 

Vilsmeier-Haack reaction, 2, 780 
Thiophenes, 2-oxazolinyl- 

lithiation, 1,472 
Thiophenoc yclopropane 

synthesis 

Thiophenol 
via ketocarbenoids and thiophenes, 4, 1063 

electrochemical reduction, 4,439 
synthesis, 4,441 

Thiophenophane 
2S-bridged 

Thiophenoxides 
synthesis via acyloin coupling reaction, 3,630 

arylation, 4,495 
reactions with arynes, 4,492 

a-Thiophen y lenones 
Michael addition 

phenol synthesis, 4,8 
Thiophiles 

Eschenmoser coupling reaction 
effect on rate and yield, 2, 870 

Thiophosgene 
Diels-Alder reactions, 5,439 
thioacylation 

Thiophosphates 
phosphoric acid protecting group, 6,625 

Thiopinacols 
synthesis, 3, 582 

Thiopropionic acid 
t-butyl ester, lithium enolate 

amines, 6,423 

Woodward erythromycin synthesis, 2,214 
Thiopyran 

synthesis 
via Knoevenagel reaction, 2,378 

Thiopyran, dihydro- 
synthesis 
via ketocarbenoids and thiophenes, 4,1063 

Thiopyran, 2,3-dihydro- 
ring-opening coupling reaction 

with primary alkyl Grignard reagents, 3,447 
W-Thiop~an, 3,4-dihydro- 

synthesis 
via Diels-Alder reaction, 5,469 
via Knoevenagel reaction, 2,361 

Thiop yran-2-thiones 
synthesis 

Thiopyridone 
synthesis 

via [2 + 2 + 21 cycloaddition, 5, 1158 

via Knoevenagel reaction, 2,378 
2-Thiopyridones, N-acyloxy- 

synthesis 
via alkyl radical sources, 6,442 

Thiosorbamide, Nfl-dimethy l- 

with enolates, 4, 100 
with organolithium compounds, 4,76 

addition reactions 

Thiosphondin 
synthesis, 5, 1096 

Thiosulfonates 
synthesis, 7, 726 

4-Thiouracil 
cleavage 

thioamide synthesis, 6,425 
Thiourea, tetramethyl- 

catalyst 

Thioureas 
Rosenmund reduction, 8,286 

amidinium salt synthesis, 6,517 
S-dioxide 

oxidative cleavage 

synthesis 

synthesis via ozonolysis of 3-carene, 7,548 

alkenes, ozone, 7,544 

via carbon disulfide, 6,428 
via dithiocarboxylates, 6,424 
via thiophosgene, 6,423 

Thiourethanes, 0-alkyl 
synthesis 
via dithiocarboxylates, 6,424 
via thiophosgene, 6,423 

stereoselectivity, 2,215 
Thio-Wittig remangement, 6,853 

methylenecyclopentane, 6,895 
1,3-Thioxanes 

reduction, 8,230 
Thioxanthone 

reduction 

Thiovaleramide 
aldol reaction 

boranes, 8,316 
dissolving metals, 8, 115 

Thioxoarachidonate, methyl 

Thioxoesters 
synthesis, 6,452 

amidinium salt synthesis, 6,517 
synthesis, 6,446 
via acylation of hydrogen sulfide, 6,450 
via thioacylation of arenes and carbanions, 6,453 

via thioacylation with anhydrides, thioketenes, 

via thioacylation with thioacyl halides, 6,448 

synthesis from alcohols and phenols 

thioesters and dithioesters, 6,449 



Thioxolactones Cumulative Subject Index 786 

thioac ylation 

Thioxolac tones 
synthesis, 6,446 

alcohols and phenols, 6,449 

via acylation of hydrogen sulfide, 6,450 
via thioacylation of arenes and carbanions, 6,453 

via thioacylation with anhydrides, thioketenes, 

via thioacylation with thioacyl halides, 6,448 

synthesis from alcohols and phenols 

thioesters and dithioesters, 6,449 

Thiyl radicals 
addition reactions 

alkenes, 7,519 
Thorpe reactions, 2,848 

conditions, 2,849 
in synthesis, 2,851 
mechanism, 2,848 
regioselectivity, 2,851 
scope, 2,849 

Thorpe-Ziegler reactions, 2,848 
Threo compounds 

aldol diastereomers 
thermodynamics, 2, 153 

Threonine 
hydroxy groups 

Mannich reaction 

synthesis, 8, 148 

protection, 6,650 

with formaldehyde and 2,4-dimethylphenol, 2,968 

via hydroformylation, 4,932 
L-Threose, 2,3-O-cyclohexylidine-4-deoxy- 

chiral imine 

Thromboxane A2 
P-aminoamides from, 2,924 

analog 

synthesis 

synthesis via intramolecular photocycloaddition, 5, 
180 

via [4 + 31 cycloaddition, 5,605 
via PatemWBlichi reaction, 5,  151 

Thromboxane Bz 
synthesis 

stereocontrolled, via Eschenmoser rearrangement, 
5,837 

Thromboxanes 
synthesis 

Thry siferol 
synthesis, 7,633 

a-Thujaplicin 
synthesis 

P-Thujaplicin 
synthesis 

via [4 + 31 cycloaddition, 5,612 

via [4 + 31 cycloaddition, 5,609 

via [4 + 31 cycloaddition, 5,609 
via ticarbonyl(tr0pone)iron complex, 4,707 

via dihalocyclopropyl compounds, 4, 1018 

Thujaplicins 
synthesis 

Thujopsene 

Thymidine, 5’-0-acetyl- 
synthesis, 7, 100 

oxidation 
Collins reagent, 7,259 

Thymidine, S’-O-trityl- 
oxidation 

Collins reagent, 7,259 
Thymol 

Thymol, methoxy- 

Thymoquinone, libocedroxy- 

via alkaline ferricyanide, 3,686 
Tiffeneau-Demjanov rearrangement 

hydrogenation, 8,912 

oxidation 
via alkaline ferricyanide, 3,686 

synthesis 

2-amin0 alcohols, 3,781 
diazonium ion rearrangement, 1,846 
pinacol rearrangement 

comparison with, 3,722 
Tiglaldehyde 

aldimine, anion 

Tigliane diterpenoids 
regiochemistry, 2,478 

synthesis 
via Cope rearrangement, 5,984 

Tiglic acid 
allylation, 3,50 
allylic oxidation, 7,818 
hydrogenation, 8,552 

mercurated 
homogeneous catalysis, 8,461 

demercuration, 8,857 
Tiglic acid, y-iodo- 

t-butyl ester 

Tiglic aldehyde 
alkylation by, 3, 11 

Lewis acid complexes 
NMR, 1,294 

Tin 
reduction 

enones, 8,524 
Tin, acetonyltributyl- 

reaction with aldehydes 
aldol reaction, 2,611 

Tin, a-alkoxyallyl- 
anions 

Tin, alkynyl- 

Tin, allenyl- 

Tin, allyl- 

synthesis, 2,71 

coupling reactions, 3,529 

reactions with isoquinoline, 2.86 

carbonylation 

coupling reactions 
palladium catalysts, 3, 1023 

with acyl chlorides, 3,463 
with aromatic halides, 3,453 

[3 + 21 cycloaddition reactions 
Tin. allyltributyl- 

with acyliron complexes, 5,277 
Tin, aryl- 

vinyl substitutions 

coupling reactions 

reaction with carbonyl compounds, 2,82 

triphenylphosphoanyldiacetone complex 

palladium complexes, 4,841 
Tin, ben~yl- 

with acyl chlorides, 3,463 
Tin, bis(trimethylsilylpropargy1)diido- 

Tin, chlorotrimethyl- 

crystal structure, 1,305 



787 Cumulative Subject Index Tin tetrachloride 

Tin, chlorotriphenyl- 
tetramethylurea complex 

transmetallation 
crystal structure, 1,305 

conjugate enolates, 4,260 
Tin, crotyl- 

Tin, cyanomethyltributyl- 

aryl bromides, 3,454 
Tin, 1 -cyclohexenyloxytributyl- 

reaction with benzaldehyde 
aldol reaction, 2,611 

Tin, (a-deuteriobenzy1)tributyl- 
acylation, 1,444 

Tin, diallenyldibromo- 
synthesis, 2, 82 

Tin, dichlorodimethyl- 
salicylaldehyde complex 

tetramethylurea complex 

reactions with achiral carbonyl compounds, 2, 18 

cyanomethylation 

crystal structure, 1,305 

crystal structure, 1,305 
Tin, dichlorodiphenyl- 
p-dimethylaminobenzaldehyde complex 

crystal structure, 1,305 * 

Tin, dimethylhalo- 
oxidation 

retention of configuration, 7,615 
Tin, hexabutyldi- 

photolysis 

radical addition reactions 
radical addition reactions, 4,754 

irradiation, 4,745 
Tin, hydridophenyl- 

reaction with a,@-unsaturated carbonyl compounds, 
2,609 

Tin, hydroxymethyl- 
coupling reactions 

Tin, methoxymethyl- 
coupling reactions 

with aromatic halides, 3,453 

with aromatic halides, 3,453 
Tin, methyl- 

coupling reactions 
with aromatic halides, 3,453 

reaction with a-mercurated ketones 
Tin, sulfidobis(trimethy1)- 

synthesis of enol stannyl ethers, 2,609 
Tin, tetraphenyl- 

Tin, trialkylamino- 
reaction with aryl halides, 3,504 

reaction with carbonyl compounds 
synthesis of enol stannyl ethers, 2,609 

Tin, tri-n-butylchloro- 
organotin(IV) enol ethers from, 2,608 
radical reactions, 4,738 

reaction with 2-methyl- 1 -acetoxycyclohexene 
Tin, tributylmethoxy- 

preparation of organotin(IV) enol ethers, 2,608 
Tin, triethylmethoxy- 

reaction with isopropenyl acetate 
preparation of organotin(IV) enol ethers, 2,608 

Tin alkoxides, trialkyl- 
reactions with polyols, 6, 18 

Tin compounds 
acylation 

Friedel-Crafts reaction, 2,726 

formation of a-alkoxylithiums, 3, 195 
lithium exchange 

organopalladium catalysts, 3,231 
Tin dichloride 

catalyst 

reduction 
hydrocarboxylation, 4,939 

allylic compounds, 8,979 
imidoyl chlorides, 8,301 
nitro compounds, 8,365,371 

Tin enolates 
aldol reactions, 2,255 

chiral auxiliary, 2,233 
stereoselective, acetyliron complex, 2, 3 15 

a,@-epoxy ketones 
synthesis, 2,424 

synthesis, 2, 116,610 
Tin enol ethers 

formation, 2,608 
Tin ester enolates 

formation, 2,610 
Tin hydride, tri-n-butyl- 

allyl trapping reagent, 6,641 
hydrostannation 

carbonyl compounds, 8,2 1 
radical reactions, 4,738 
reaction with acyl phenyl selenides 

reductive decarboxylation, 7,721 
reaction with a,@-unsaturated carbonyl compounds, 

2,609 
reduction 

acyl halides, 8,265 
aldehydes, 8, 17 
carbonyl compounds, 8,20 
thione thiolates, 8,268 

transfer hydrogenation, 8,553 

1 ,Caddition 

deselenations, 8, 849 
desulfurization, 8,844 
radical addition reactions 

alkenes, 4,735-740 
syringe pump addition, 4,738 

radical cyclizations, 4,790 
catalytic, 4,790-796 
syringe pump addition, 4,790 

quinones, 8, 19 
unsaturated carbonyl compounds, 8,547 

Tin oxide, bis(tri-n-butyl- 

Tin hydrides 

to a,@-unsaturated carbonyl compounds, 2,609 

reduction 

oxidation 
secondary alcohols, 7,320 

oxygen transfer agent 
alkyl halides, 6,3 

Tin oxide, dibutyl- 
diol protection, 6,662 

Tin oxyperoxide, dibutyl- 
epoxidizing agent, 7,379 

Tin pinacolate 
nucleophilic radical addition 

radical addition reactions, 4,760 

4-t-butylbenzaldehyde complex 

oxime ethers, 4,765 

Tin tetrachloride 
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crystal structure, 1,303 

allylsilane reaction with acetals, 2,576 
allylstannane reaction with acetals, 2,578 

catalyst 

epoxide ring opening, 3,770 
ethyl cinnamate complex 

crystal structure, 1,305 
ketone complexes 

methoxyacetophenone complexes 
crystal structure, 1,306 

crystal structure, 1,306 
Tin triflate 

aldol reaction 

Tin triflate, tributyl- 
hydrostannation 

carbonyl compounds, 8,21 
transfer hydrogenation, 8,553 

Tipson-Cohen reaction 
alkene protection, 6,687 

Txandamycic acid 
synthesis, 6,750 

Tirandamycin 
dioxabicyclononane unit 

synthesis 

a-bromo-P-hydroxy ketone synthesis, 6,26 

synthesis, 1,564 

via Diels-Alder reaction, 2,702 
Tirandamycin A 

synthesis, 7,246 
Tischtschenko reaction 

aldol reaction, 2, 137 
hydride transfer 

aluminum tri-t-butoxide, 2, 138 
Titanabic y cles 

generation, 5, 1171 
Titanacyclic compounds 

bicyclization, 5, 1169 
Titanium, 2-alkenyltriphenoxy- 

reactions with ketones 
diastereoselectivity, 2,23 

Titanium, alkyl- 

Titanium, (alky1thio)allyl- 

Titanium, alkyltris(dimethy1amino)- 

chemoselectivity, 1, 149 

P-alkynic alcohols from, 2,92 
configurational stability, 2,94 
reactions with aldehydes, 2,91 

diastereoselectivity, 2,35 
reactions with imines, 2,95 

heterosubstituted 
reactions with carbonyl compounds, 1,161 

phosphorus-containing 
reactions with carbonyl compounds, 1,161 

reaction with carbonyl compounds, 1,143,156 

reaction with allyl-9-borabicyclo[3.3.l]nonane, 2,32 
reaction with carbonyl compounds, 1, 156 

reactions with carbonyl compounds, 1,145 

enolates 

reactions with carbonyl compounds, 1,145 

reactions with carbonyl compounds, 1,508 

reaction with carbonyl compounds 

Titanium, allenyl- 

Titanium, allyl- 

Titanium, allyltriisopropoxy- 

Titanium, aryl- 

Titanium, bis(cyclopentadieny1)chloro- 

aldol reaction, anti stereoselectivity, 2.309 
Titanium, q3-bis(cyclopentadienyl)crotyl- 

configurational stability, 2.6 
Titanium, bis(dibenzy1tarmm 'de)tetraalkoxybis- 

X-ray crystallography, 7,421 
Titanium, chloromethyl- 

alkyl halide methylation, 3,421 
Titanium, chlorotris(dimethy1amino)- 

reaction with aldehydes 

reaction with crotyl carbamate anions 
diastereoselectivity, 2,68 

stereoselectivity, 2,68 
Titanium, crotyl- 

reactions with carbonyl compounds, 1,158,340 
synthesis, 2,5 

Titanium, q'-crotyl- 
reactions with achiral carbonyl compounds, 2,22 

Titanium, q3-cr0tyl- 
reactions with aldehydes 

diastereoselectivity, 2,23 
Titanium, cyclopentadienyldialkoxy- 

Titanium, dialkoxy- 
chiral catalysts 

Titanium, dialkyl- 

Titanium, diaryl- 

Titanium, dichlorodiisopropoxymethyl- 

Titanium, dichlorodimethyl- 

enolates 
enantioselective aldol reaction, 2,308 

Diels-Alder reactions, 5,376 

synthesis, 1, 143 

synthesis, 1, 143 

synthesis, 1, 142 

reaction with carbonyl compounds 
chemoselectivity, 1,149 

Titanium, dichlorodiphenyl- 
reaction with carbonyl compounds 

Titanium, dienyl- 
reactions with carbonyl compounds, 1,162 

Titanium, methyl- 
chiral ligands 

diisopropoxy- 
reactions with carbonyl compounds, 1,166 

Titanium, monoalkyl- 
synthesis, 1, 142 

Titanium, monoaryl- 
synthesis, 1, 142 

Titanium, phenyl- 
c h i d  ligands 

chemoselectivity, 1,149 

reactions with aromatic aldehydes, 1, 165 
Titanium, methyl(acylpyrro1idinylmethoxy)- 

reactions with aromatic aldehydes, 1,165 

reactions with carbonyl compounds, 1,165 
reaction with aldehydes, 2,92 

additive to lithium borohydride 
reduction, epoxides, 8,880 

catalyst 
glycolacetal reactions with allylsilanes, 2,578 

sodium cyanoborohydride 
reductive amination, 8,54 

thioallyl anions 
reaction with aldehydes, 2,72 

transesterification catalyst, 6,339 

Titanium, propargyl- 

Titanium, tetraisopropoxy- 



789 Cumulative Subject Index Titanium tetrachloride 

Titanium, tetrakis(dimethylamin0)- 

Titanium, trialkoxy- 
amidine synthesis, 6,546 

enolates 
aldol reaction, syn stereoselectivity, 2,305 

Titanium, trichloro- 
enolates 

stereochemistry of reaction, 2,630 
Titanium, trichloromethyl- 

properties, 1, 141 
reaction with 2-benzyloxy-3-pentanone 
NMR, 1,295 

reaction with carbonyl compounds 
chemoselectivity, 1, 149 

synthesis, 1, 142 

enolates 
Titanium, triisopropoxy- 

aldol reaction, syn:anti selectivity, 2,306 
Titanium, triisopropoxymethyl- 

properties, 1, 141 
reaction with alkoxy ketones, 1, 153 
reaction with carbonyl compounds 

chemoselectivity, 1, 145 
Titanium, tris(dialky1amino)- 

en o 1 at e s 
aldol reaction, syn stereoselectivity, 2, 305 

Titanium, tris(diethy1amino)- 
enolates 

aldol reaction, syn:anti selectivity, 2,306 
Titanium alkoxides 

Titanium alkynides 

Titanium aluminum methylene 

asymmetric epoxidation, 7,390,395 

reactions with epoxides, 5,936 

Tebbe reagent 
alkylidenation, 5, 1122 

Titanium ate complexes 
synthesis, 1, 143 

Titanium t-butoxide 
asymmetric epoxidation, 7,395 

Titanium catalysts 
alkene metathesis, 5, 11 18 
alk ylidenation 

bicyclization 
carbonyl compounds, 5,1122 

enynes, 5, 1169 
Titanium complexes, alkenyl- 

hydroalumination, 5, 1124 
Titanium compounds 

catalysts 
aliphatic nitro compound reduction, 8,375 
asymmetric epoxidation, 7,422 
hydroboration, 8,709 

chiral Ti atom 
reactions with carbonyl compounds, 1, 167 

use in intermolecular pinacol coupling reactions 
aliphatic carbonyl compounds, 3,570 

use in intramolecular pinacol coupling reactions, 3, 
572 

use in pinacol coupling reactions, 3,565 
use in reductive coupling reactions 

carbonyls with alkenes, 3,583 
Titanium ditriflate 

Claisen condensation, 2,802 
Titanium enolates 

aldol reaction 

diastereofacial preference, 2,224 
enantioselectivity, 2,309 
syn stereoselectivity, 2,305 

synthesis, 2, 117 
Titanium homoenolates 

reactions, 2,445 
Titanium isopropoxide 

asymmetric epoxidation, 7,395 
epoxide ring opening, 3,770 
nucleophilic attack 

epoxides, 7,405 
Titanium isopropoxide, phenyl- 

synthesis, 1, 139 
Titanium oxametallacycles 

carbonyl methylenation, 5, 1122 
Titanium propionate, 3,3,3-trichloro- 

synthesis, 5, 1200 
Titanium reagents, chirally modified 

enantioselective addition 
carbonyl compounds, 1,165 

Titanium salts 
reduction 

alkenes, 8,53 1 
carbonyl compounds, 8,113 

reductive cleavage 
a-halocarbonyl compounds, 8,987 
ketols, 8,992 

Titanium tartramide complexes 
catalyst 

asymmetric epoxidation, 7,424 
Titanium tartrate 

catalyst 
asymmetric epoxidation, 7,390,422,423,425 
asymmetric epoxidation, mechanism, 7,420 
asymmetric epoxidation, reaction variables, 7,393 

Titanium tartrate, dichlorodiisopropoxy- 

asymmetric epoxidation, 7,424 
catalyst 

Titanium tetrachloride 
acetic anhydride complex 

crystal structure, 1,303 
acryloylmethyl lactate complex 

crystal structure, 1,303 
allenylsilanes 

reactions with carbonyl compounds, 1,595 
carbonyl compound complexes 

NMR, 1,294 
catalyst 

allylsilane reactions, 2, 567 
allylsilane reactions with acetals, 2,576 
allylsilane reactions, diastereoselectivity, 2, 570 
allylstannane reactions with carbonyl compounds, 

Diels-Alder reaction, 2,667 
glycolacetal reactions with allylsilanes, 2,578 
Knoevenagel reaction, 2,343 

Diels-Alder reaction catalysts 
diastereofacial selectivity, 2,679 

diethyl phthalate complex 
crystal structure, 1,303 

3,3-dimethyl-2,4-pentanedione complex 
crystal structure, 1,303 

enamine synthesis 
dehydrating agent, 6,705 

ethyl acetate complex 
crystal structure, 1,302 

2,573 
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ethyl anisate complex 
crystal structure, 1,303 

lithium aluminum hydride 
unsaturated hydrocarbon reduction, 8,483 

methylenation 
carbonyl compounds, 1,749 

reduction 
triazolyl ketones, 8, 13 
vicinal dibromides, 8,797 

Titanium trichloride 
catalyst 

deoxygenation 

lithium aluminum hydride 

reduction 

Wurtz reaction, 3,421 

epoxides, 8,889 

unsaturated hydrocarbon reduction, 8,485 

alkyl halides, 8,797 
carbonyl compounds, 8,116 
nitro compounds, 8,371 
vicinal dibromides, 8,797 

Titanocene 
benzyne complex 

diphenylacetylene complex 

synthesis, 1, 139 
Titanocene, crotyl- 

reaction with carbonyl compounds, 1, 158 
synthesis, 1, 143 

Titanocene, dimethyl- 
synthesis, 8,755 

Titanocene dichloride 
deoxygenation 

epoxides, 8,889 
hydroalumination, 8,751 
reduction 

synthesis, 5, 1174 

synthesis, 5, 1174 

carbonyl compounds, 8,323 
Titanocyclobutane 

a-Tocopherol 
Tebbe reaction, 1,743 

oxidative coupling 

synthesis, 3,644; 7,347; 8,560 
cycloaddition, 3,698 

via cuprate 1 ,Zaddition, 1, 130 
via iterative Claisen rearrangement, 5,892 

Tollens' reaction 

o-Tolualdehyde 

0-Toluamide, NJV-dimethyl- 

formaldehyde, 2, 139 

synthesis, 8,301 

enolates 
Mannich reaction, 2,928 

Toluene 
alkylation 

Friedel-Crafts reaction, 3,300,304 
with n-butene, 3,304 

electrochemical reduction, 8 , 5  17 
hydrogenation 

heterogeneous catalysis, 8,436 
isopropylation 

Friedel-Crafts reaction, 3,311 
photocycloaddition reactions 

with cyclooctene, 5,655 
Toluene, n-alkyl- 

isomerization 

Friedel-Crafts reaction, 3,327 
Toluene, dihydro- 

Toluene, 4-dodecenoyl- 
reaction with pentacarbonyliron, 4,668 

synthesis 
via Friedel-Crafts reaction, 2,736 

Toluene, p-fluoro- 

Toluene, perfluoro- 
catalytic hydrogenation, 8,903 

alcohol protecting group, 4,439 
hydrogenolysis, 8,901 

Toluene, p-trimethylsilyl- 
Birch reduction 

dissolving metals, 8,513 
Toluene, 2,4,6-&itro- 

p-Toluenesulfinate, menthyl 

p-Toluenesulfinyl chloride 

Vilsmeier-Haack reaction, 2,789 

synthesis, 6, 149 

dehydrogenation 
thiolactams, 7, 128 

p-Toluenesulfonamide, N-sulfinyl- 
Diels-Alder reactions, 5,424 

p-Toluenesulfonates 
nucleophilic addition to .rr-allylpalladium complexes 

regioselectivity, 4,640 
p-Toluenesulfonic anhydride, acetyl- 

Friedel-Crafts reaction 

p-Toluenesulfony lacetonitrile 
Michael donor, 4,259-262 

1 -0-Toluenesulfonylation 
glycoside synthesis, 6,49 

Toluenesulfonyl azide 
diazo transfer reaction, 4, 1033 

p-Toluenesulfonyl chloride 
activator 

Beckmann rearrangement, 6,764 

[3 + 21 cycloaddition reactions 
with q'-allyliron complexes, 5,275 

reaction with dihydropyrans 
glycal synthesis, 5, 108 

o-Toluidine, NJV-dimethyl- 

bimolecular aromatic, 2,739 

DMSO oxidation of alcohols, 7,299 

Toluenesulfonyl isocyanates 

metal complexes 

p-Toluidine, N-ethyl- 
Mannich reaction, 2,961 

Tolylethoxycarbonyl group 
protecting group 

removal, 6,638 
p-Tolyl isocyanide 

isomerization 
kinetics, 6,294 

Tolylsulfonyl group 

removal, 6,644 

addition reactions, 4,535 

amine protecting group 

Tomatidine 

Topological rule 
reduction, 8,228 

Michael addition 
stereochemistry, 4,21 

Torreyal 
synthesis 

via tandem Claisen-Cope rearrangement, 5,879 



79 1 Cumulative Subject Index Transmetailation 

Torulopsis apicola 
hydrocarbon oxidation, 7,56 

Torulopsis candida 
P-hydroxylation, 7,56 

Torulopsis gropengiesseri 
hydrocarbon oxidation, 7,56 

Tosamides 
addition reactions 

alkenes, 4,559 
Tosylates 

alcohols 

bromination, 6,210 
chlorination, 6,206 
Komblum oxidation 

reactions with carbonyl compounds 

reduction 

hydroxy group activation, 6, 19 

carbonyl compounds, 7,654 

organosamarium compounds, 1,257 

lithium aluminum hydride, 8,812 

hydroxide ion assisted decomposition 
synthesis of a-diazo ketones, 3,890 

Tos ylh ydrazones 

Totara-8,11,13-triene, 13-methoxy- 

Totarol 
bromination, 7, 33 1 

metabolites, 7, 331 
oxidative coupling 

alkaline potassium ferricyanide, 3,665 
Totarol, 12-hydroxy- 

synthesis, 7, 331 
Trachelanthamidine 

synthesis 
via Eschenmoser coupling reaction, 2,881 

Trachelanthic acid 
synthesis, 1, 568 

Trail pheromones 
synthesis 

via Eschenmoser coupling reaction, 2,881 
Trajectory analysis 

carbonyl compounds 
reduction, 8 ,3  

Transacetalization 

Transalkylation 

Transamination 

Transannular alkylation 

carbonyl group protection, 6,676 

Friedelxrafts reaction, 3,327 

hydrogenolytic asymmetric, 8, 146 

3,3-like rearrangement, 1,890 
oxy-Cope rearrangement, 1,883 

electrophilic, 3,379407 
imines, 3,581 

Transbenzhydrylation 
Friedelxrafts reaction, 3,328 

Transbenzy lation 
Friedel-Crafts reaction, 3,329 

Trans-t- butylation 
Friedelxrafts reaction, 3,329 

Transesterification 
S-alkyl thiocarboxylates, 6,443 
thiols, 6,454 
synthesis of esters, 6, 339 

alcohols 

Transannular cyclizations 

Transfer hydrogenation 

hydrogen donors, 8,551 

homogeneous catalysis, 8,453 
conjugated alkene bonds 

nitroarenes, 8,367 
Transition metal alkyls 

hydride transfer, 8, 103 
Transition metal carbonyls 

desulfurizations, 8,847 
Transition metal complexes 

acyl 
aldol reaction, 2,314 

alkylidene 
alkene metathesis, 5, 11 18 

carbenes 
cycloaddition reactions, 5, 1065-1 113 

catalysts 
hydrosilylation, 8,764 

Claisen rearrangement 
catalysis, 5, 850 

q4-diene 
reaction with electrophiles, 4,697-705 

epoxidation catalysis, 7,382 
a-hydroxy lation 

esters, 7, 182 
ketones, 7, 152 

methyl pyrrolidine 
alkylation, 5, 1076 

oxidation 
sulfoxides, 7,768 

Transition metal enolates 
acyl 

aldol reaction, 2,301 
aldol reaction, 2,301-318 
structure, 2,301 

metal hydrides 
Transition metal halides 

reduction, mechanism, 8,483 
unsaturated hydrocarbon reductions, 8,483 

reactions with organolithium compounds 
complex Lewis acid reagent, 1,330 

Transition metal hydrides 
reduction 

carbonyl compounds, 8,22 
unsaturated carbonyl compounds, 8,548 

Transition metal ions 
electroreduction 

carbonyl compounds, 8, 133 
Transition metal nucleophiles 

Transition metals 
reactions with a-allylpalladium complexes, 4,600 

catalysts 

Lewis acids, 1,307 
reductions 

cycloaddition reactions, 5,271-312 

nitro compounds, 8,371 
Transition states, boat-like 

Diels-Alder reactions 
decatrienones, 5,539-543 

Transketolase 
organic synthesis 

carbon-carbon bond formation, 2,456 
use in, 2,464,465 

Transmetallation 
acylation 

organostannanes, 1,444 
zirconium compounds, 8,692 



Transposition reactions Cumulative Subject Index 192 

Transposition reactions 
13-heteroatom, 6,834 
1,3-heteroatom-carbonrbon, 6,847 
1,3-heteroatom-hydrogen, 6,865 
1,3-hydrogen-hydrogen, 6,866 
oxygen-halogen, 6,834 
oxygen-nitrogen, 6,842 
oxygen+xygen, 6,835 
oxygen-phosphorus, 6,844 
oxygen-sulfur, 6,837 
sulfur-nitrogen, 6,846 
Sulfur-Sulfur, 6,846 

Transthioacetalization 

Transy lidation 
carbonyl group protection, 6,679 

phosphonium salt deprotonation, 6, 175 
phosphonium ylides, 6, 177 

synthesis, 6,54 

allylic oxidation, 7,637 

addition to activated alkynes, 4,48 

nucleophilic addition reactions 

Trehalose 

Treibe’s reaction 

Trialkylamines 

Trialkylsilyl groups 

stereoselectivity, 1,58 
Triamantane 

synthesis 

Triannulenes 
synthesis 

Triary lamines 
synthesis, 4,434 

Triarylmethyl groups 
alcohol protection, 6,23 

Triazenes 
reductive cleavage 

via Friedel-Crafts reaction, 3,334 

via intramolecular acyloin coupling reaction, 3,627 

synthesis of amines, 8,383 
1,2,4-Triazine 

aromatic nucleophilic substitution, 4,432 
reaction with nitronate anions, 4,424 

amidine synthesis, 6,554 

Knoevenagel reaction, 2,364 

cleavage 

synthesis 

1,3,5-Triazine 

1 ,S,S-Triazine, 6-methyl- 

1,3,5-Triazine, 1,3,5-trialkylhexahydro- 

generation of N-silyliminium salts, 2,914 

via trimerization of formaldehyde imines, 1,361 
Triazines 

oxidation, 7,750 
synthesis 

1,2,3-Triazines 
Diels-Alder reactions, 5,491 

1,2,4-Triazines 
Diels-Alder reactions, 5,491 

1,3,5-Triazines 
Diels-Alder reactions, 5,491 

Triazinetriones 
synthesis 

via Diels-Alder reactions, 5,412 

via [2 + 2 + 21 cycloaddition, 5, 1158 
1,2,3-Triazole, l-acyloxy- 

synthesis, 6,329 

1,2,4-Tnazole, 4-amino- 

4H- 1,2,4-Triazole, 4-(4-chlorophenyl)- 
nitrobenzene amination, 4,436 

quaternary salts of 

Triazole, phosphoryl- 
phosphorylation, 6,614 

Triazoles 

benzoin condensation, catalysis, 1,543 

N-alkyl 
lithiation, 1,477 

via azide cyclization, 4, 1157 
via hydrazoic acid and alkynes, 4,296 

synthesis 

1,2,3-Triazoles 
reduction, 8,661 
synthesis 

via deamination of 1-aminotriazoles, 7,744 
via 1,3-dipolar cycloadditions, 4, 1099, 1100 

Wolff rearrangement, 3,909 
1,2,4-Triazoles 

metallation 
addition reactions, 1,471 

1,2,3-Triazoles, 1-aryl-5-amino- 

amide synthesis, 6,402 
Triazolide, phosphorobis- 

phosphorylating agent, 6,619 
Triazoline, N-vinyl- 

decomposition 

oxidation, permanganate 

aziridine synthesis, 7,475 

cycloaddition reactions, 5,206 

Diels-Alder reactions, 5,428 
diene protection, 6,690 
oxidative rearrangement, 7,833 

1,2,4-Triazoline-3,5-diones 
Diels-Alder reactions, 5,429 

Triazolines 
aziridine synthesis, 7,475 
synthesis 

Triazolinedione 

1,2,4-Triazoline-3,5-dione, 4-phenyl- 

via azide cyclization, 4, 11 57 
via 1,3-dipolar cycloadditions, 4, 1099 

photolysis, 7,476 
A2-Triazolines, 5-substituted 

thermolysis 

synthesis 
via 13-dipolar cycloadditions, 4, 1099 

1,2,4-Triazolin-5-0ne, 1 -aryl- 
synthesis 

via Curtius reaction, 6,815 
1,2,4-Tnazolium chloride, 3-methylthio- 1,4-diphenyl- 

masked carboxylate equivalent, 8,662 
1,2,4-Triazolium salts 

reduction, 8,662 
metal hydrides, 8,276 

with NjV-dimethylmethyleniminium chloride, 2, 

4H-[ 1,2,4]Triazolo[4,3~] [ 1,4]benzodiazepine 
Mannich reaction 

962 
Triazolocephem 

synthesis 
via diazoalkene cyclization, 4, 1159 

1,2,4-Triazo1-5-ones 
reduction 

LAH, 8,662 



793 Cumulative Subject Index Tricycloundecanes 

Triazolopenam 
synthesis 

via diazoalkene cyclization, 4, 1 159 
2,2,2-Tribromoethyl group 

phosphoric acid protecting group, 6,625 
1,2,3-Tricarbonyl compounds 

diazo-coupling reactions, 3,893 
p-Trichloro-t-butyloxy carbonyl group 

protecting group 
amines, 6,638 

2,2,2-Trichloro- 1,l -dimethyl group 

2,2,2-Trichloroethyl carbonate 
phosphoric acid protecting group, 6,625 

alcohol protection 
cleavage, 6,659 

2,2,2-Trichloroethyl group 

Trichloromethyl chloroformate 
phosphoric acid protecting group, 6,625 

activator 

Trichodermol 
synthesis 

Trichodiene 
synthesis 

DMSO oxidation of alcohols, 7, 299 

via cyclohexadienyl complexes, 4,680,682 

via cyclohexadienyl complexes, 4,682 
via Diels-Alder reaction, 5, 338 
via Nazarov cyclization, 5,758 

Trichosporum fermentans 
P-hydroxylation, 7,56 

Trichostatin A 
synthesis 

via protected cyanohydrins, 3, 198 
Trichothec-9-ene, 12,13-epoxy- 

synthesis 

Trichothecenes 
via 4-methyl-2-cyclohexenone, 1,522 

epoxide opening, 3,736 
synthesis, 3, 714 

via cyclohexadienyl complexes, 4,680,681 
via sulfur ylide reagents, 1,822 

Trichoviridine 
metabolite 

synthesis via photocycloaddition, 5, 167 
Tricosene 

synthesis 
via alkene metathesis, 5, 11 18 

Tricyclic compounds 
Cope rearrangements, 5, 8 18 

Tricyclic diterpenoids 
synthesis, 3,325 

Tricyclo[4.2.2.@~5]deca-3,7-diene-9,lO-dicarboxylic 
acid 
oxidation, 7,462 

synthesis 
Tricycl0[5.2.1.@~'~]decane 

Tricycl0[6.2.0.@~~]decane 

via thermal ene reaction, 2,553 
Tricyclo[5.2.1 .@v6]decane, 4-allylidene- 

via metal-catalyzed codimerization, 5, 1 190 
Tricyclo[5.2.1 .@v6]decane, 4-methylene-3-vinyl- 

via metal-catalyzed codimerization, 5,  1190 

via Pauson-Khand reaction, 5, 1058 

synthesis 

synthesis 

synthesis 

Tric y clodecanes 
dihetero 

synthesis via cyclofunctionalization, 4,373 
Tricyclo[5.2.1 .@*10]decane-2,5,8-trione 

synthesis 
via Pauson-Khand reaction, 5, 1062 

Tricyclodecenols, exo-methylene- 
synthesis 

via retro Diels-Alder reactions, 5,562 
Tricycl0[5.3.0.@~~]dec-4-en-3-ones 

synthesis 
via Pauson-Khand reaction, 5, 1046 

Tricyclo[2.2.1 .@s6]heptan-3-one 
oximes 

reduction, dissolving metals, 8, 124 
Tricyclo[3.1 .0.@p4]hexane, 3,3,6,6-tetramethyl- 

synthesis 
via metal catalyzed cyclodimerization, 5, 1197 

Tricyclohumuladiol 

Tricyc10[4.3.0.@-~]non-3-ene 
synthesis, 3,399,402 

synthesis 
via photolysis, 5, 737 

Tricycle[ 3.2.2.@,4]non-6-ene-8,9-dione 

Tricyclo[4.2.1 .@*5]non-7-enes 
irradiation, 5,713 

synthesis 
via cycloaddition of quadricyclane, 5, 1 187 

syn-Tricyclo[4.2.0.@ZJ]octa-3,7-dienes 
synthesis 

via isomerization of cubenes, 5, 1188 
Tricycl0[4.2.0.0'~~]octane 

synthesis, 3, 901 
Tricyc10[3.3.0.@*~]octane-4,7-diones 

photoisomerizations, 5,227 
Tricyclo[3.2. 1.@*7]octan-6-one 

synthesis 

Tricycl0[3.3.0.@~~]octan-3-one 

Tricyclo[3.2.1 .03*6]octan-4-one, 6,7,7-trimethyl- 
synthesis, 3,906 

Tricyclooctanones 
synthesis 

via Michael addition, 4, 18 
exo-Tricyclo[3.2.1 .@*4]oct-6-ene 

cycloaddition reactions, 5, 1187 
Tricyclo[2.1.1 .@v51pentane 

synthesis, 3, 894 
Tricyclopentanoids 

angularly -fused 

Tricycl0[6.4.2.0.2~*~]tetradeca- 1(8),4,13-triene 

via retro Diels-Alder reactions, 5,585 
Tricyc10[5.4.0.@*~]undecane 

Tricyclo[6.3.0.01~s]undecane 

Tricyclo[S .2.2.@.6]undecanediones 

via photoisomerization, 5,233 
Tricycl0[6.3.0.@*~]undecanes 

via tandem Michael reactions, 4, 121 

synthesis 
via photoisomerization, 5,200 

synthesis via photocycloaddition, 5,662 

isomerization 

synthesis 
via bromomethoxylation of alkene, 4,355 

synthesis 
via Pauson-Khand reaction, 5, 1057 

synthesis 



trans-Tric y cloundec-2-ene Cumulative Subject Index 794 

synthesis 
via photocycloaddition, 5,664 

trans-Tricyclo[5 .4.0.0's6]undec-2-ene 
synthesis 
via thermal rearrangement, 5,716 

Tridecanenitrile 

Trienes 
reduction, 8,253 

arylation 
palladium complexes, 4,849 

bis-annulated 
electrocyclic reactions, 5,721-728 

conjugated 
synthesis, 3, 879,882 

cyclic 
synthesis via retro Diels-Alder reactions, 5,573 

cycloaddition reactions 
dienes, 5,632435 

Diels-Alder reactions 
boat-lie transition states, 5,539-543 
intramolecular asymmetric, 5,543 

hydroboration, 8,705 
hydrogenation to saturated hydrocarbons 

1,2-reduction to alkenes 

saturated connecting chains 

vinylation 

homogeneous catalysis, 8,449 

homogeneous catalysis, 8,449 

Diels-Alder reactions, 5,533-539 

palladium complexes, 4,855 
q4-Trienes 

transition metal complexes 
reactions with electrophiles, 4,706 

tricarbonylmanganese complexes, 4,7 12 
1,2,7-Trienes 

cyclization 

1,3,5-Trienes 

Trienoic acids 

Trienones 

Triethylamine 

via nickel-ene reaction, 5,57 

Vilsmeier-Haack reaction, 2,782 

synthesis, 3,882 

Robinson annulation, 4,8 

alcohol oxidation 
DMSO, 7,292 

a-deprotonation, 1,476; 3,65 
reaction with arynes, 4,505 

fluorination 
Triethylamine, 2-chloro- 1,1,2-trifluoro- 

alkyl alcohols, 6,217 

0-alkylation of enolates 
Triethy loxonium tetrafluoroborate 

regioselectivity, 2,597 
Triflamide, N-Cacetoxyphenyl- 

oxidation 

Tnflamides 
oxidation 

halides, 7,668 

alkyl halides, 7,668 
Triflate, trimethylsilyl 

promoter 

synthesis, 7,650 

alcohols 

Diels-Alder reactions, 5,341 

Triflates 

hydroxy group activation, 6, 19 
bromination, 6,210 
catalysts 

catalytic hydrogenation, 8,8 17 
chlorination, 6,206 
fluorination, 6.2 18 
glycoside synthesis, 6,56 
vinyl substitutions 

Friedel-Crafts reaction, 3,295 

palladium complexes, 4,835,842,858 
Triflates, alkyl 

alkynation 
carbonyl phosphine carbene complexes, 5, 1077 

Triflic acid 
promoter 

Diels-Alder reactions, 5,341 
Triflic hydrazides 

oxidation 

Triflone, mesyl- 
alkylation, 3,868 

Trifluoroacety lation 
heterocycles 

alkyl halides, 7,668 

comparison of rates, 2,735 
Trifluoroacetyl group 

amine-protecting group, 6,642 
Triglycerides 

esters, 6,324 
1 , 1 , 1 -Trihalides 

thiolysis, 6,432 
Trihaptotitanium compounds 

synthesis, 1, 159 
Triisopropylsilyl protecting groups 

nucleophilic addition reactions 
effect on stereoselectivity, 1,62 

Trikentriorhodin 
synthesis 

Triketones 
aldol cyclization, 2, 165 

Trimethylamine 
deprotonation, 1,476 

Trimethylamine N-oxide 
cyclohexadienyliron complexes, decomplexation, 4, 

674 
oxidant 

C S i  bonds, 7,641 
oxidation of organoboron derivatives, 7,597 
secondary oxidant 

via Claisen condensation, 2,821 

osmium tetroxide oxidation, 7,439 
Trimethyl a-phosphonoacrylate 

ene reactions 
Lewis acid catalysis, 5,5 

Trimethy lsily 1 bromide 
halogen transfer agent 

acid halide synthesis, 6,306 
4-(Trimethylsilyl)-2-buten- 1 -yl esters 

carboxy-protecting groups, 6,670 
Trimethylsilyl chloride 

ketone synthesis 
via carboxylic acids, 1,411 

Trimethy lsilyl chlorochromate 

Trimethylsilyl cyanide 

oxidation 
alcohols, 7,283 

acyl cyanide synthesis, 6,234 



795 Cumulative Subject Index Trishomoallylic alcohol 

isocyanide synthesis, 6,243 
nitrile synthesis, 6,229 

Trimethylsilyl enolates 
exchange reaction 

Trimethylsilyl esters 
acid halide synthesis, 6,307 

2-(Trimethylsily1)ethyl carbonate 
alcohol protection 

cleavage, 6,659 

dialkylboryl triflates, 2,244 

2-Trimethylsilylethylethoxycarbonyl group 
amine-protecting group 

cleavage, 6, 639 
Trimethylsilyl group 

Beckmann fragmentation 
stereochemistry, 6,774 

Trimethylsilyl iodide 
catalyst 

halogen transfer agent 
enol silanes, reaction with acetals, 2,635 

acid halide synthesis, 6,306 
Trimethylsilylmethoxymethy 1 carbanion 

Trimethylsilyl perchlorate 
Peterson alkenation, 2,597 

carboxy-protecting group 
chemoselective differentiation, 6,669 

thiocarbonyl ylide generatibn from, 4, 1095 

catalyst 

Trimethylsilylthioaldehyde S-methylide 

Trimethylsilyl triflate 

allylsilane reaction with acetals, 2,576 
enol silanes, reaction with acetals, 2, 635 

glycoside synthesis, 6,49 

synthesis 
Trinoranastreptene 

via Julia coupling, 1,804 
Triols 

synthesis, 7, 645 

glycol cleavage 
1,2,6-Triols 

&lactone synthesis, 6,366 
Triones 

enzymic reduction 
specificity, 8, 193 

1,2,3-Triones 
synthesis, 7,656 

Triorganocuprates 
properties, 4, 170 

1 , 1 , 1 -Triorganometallics 
synthesis 

via carbozincation, 4,879 
3,4,1O-Trioxa-3-adamantyl group 

carboxy group protection 
organometallic transformation, 6,673 

3,6,8-Trioxabicyclo[3.2. lloctane 

Trioxane 
reduction, 8,227 

aldol reaction 

synthesis 

1,2,4-Trioxane 
synthesis 

Tripeptides 
phospho analogs 

ketones, 2, 146 

via Patemo-Buchi reaction, 5, 154 

via Paterno-Buchi reaction, 5, 157 

synthesis, 2, 1097 
Triphenylene, dihydro- 

ring opening, 5,729 
Triphen ylenes 

synthesis 
via electrocyclization, 5,720 
via photolysis, 5, 729 

Triphenylmethane carbanion 
lithium (12-crown-4) complex 

crystal structure, 1 , l l  

amine protection, 6,644 

oxidation 

N-Triphenylmethyl group 

Triphenylmethyl tetrafluoroborate 

diols, 7, 316 

protecting group 
amines, 6,638 

Triphenylphosphonioethoxy carbony 1 group 

Triphosgene 

Triphyophylline, O-methyltetradehydro- 

via photochemical oxidation, 3,677 

reaction with amides, 6,495 

synthesis 

Triple asymmetric synthesis 
aldol reaction, 2,265 

Triprolidine 
microbial hydroxylation, 7,76 

Triptycenes 
photofragmentation, 5,209 
synthesis 

Triquinacenes 
via Diels-Alder reaction, 5,383 

substituted derivatives 

complexes, 4,710 
synthesis via tricarbonyl(cyc1ooctatetraene)iron 

synthesis 

Triquinanes 
via Pauson-Khand reaction, 5, 1058, 1062 

angularly fused 
synthesis via Pauson-Khand reaction, 5, 1047, 

synthesis via photocycloaddition, 5,662 
1052,1057,1061 

cyclization, 5,759 
linearly fused 

synthesis via photocycloaddition reactions, 5, 145 
synthesis via Pauson-Khand reaction, 5, 1052, 

1060 
ring opening, 5,926 
synthesis, 3,384; 5,95 1 

via cyclopropane ring opening, 4, 1048 
via Nazarov cyclization, 5, 763 
via photochemical rearrangement, 5,916 
via vinylcyclopropane thermolysis, 4, 1048 

Triquinane sesquiterpenes 
synthesis 

via organocopper compounds, 3,221 
Tris(cety1pyridinium) 12-tungstophosphate 

Tris(diethy1amino)sulfonium difluorotrimethy lsilicate 
glycol cleavage, 7,708 

reaction with organic halides 
palladium catalysis, 3,233 

Tris(3,6-dioxaheptyl)amine 
catalyst 

chloropyridine dechlorination, 4,439 
Trishomoallylic alcohol 

asymmetric epoxidation, 7,419 



Trishomocubane Cumulative Subject Index 796 

Trishomocubane, fluoro- 
Ritter reaction, 6,270 

Trisporone, deoxy- 
synthesis, 3, 169 

Triterpenes 
acyclic 

synthesis 
microbial hydroxylation, 7,62 

via benzocyclobutene ring opening, 5,693 
via polyalkene cyclization, 3,364 

2,6,7-Trithiabicyclo[2.2.2]octane, 1 -1ithio-4-methyl- 
alkylation, 3, 145 

1,3,5-Trithiane 
metallation, 3, 134 

Trithiodicarbonic acid 
0,O-diethyl ester 

alkoxycarbonylation, 2,840 
Trithiomalonate, 0,s-diethyl 

synthesis 

S-Trityl group 

Trityl hydroperoxide 

via 0,O-diethyl dithiomalonate, 6,454 

thiol protection, 6,664 

asymmetric epoxidation, 7, 394 
trishomoallylic alcohol, 7,419 

Wolff-Kishner reduction, 8,343 

alcohol protection, 6,650 

catalyst 

Tritylone ethers 

Tritylon group 

Trityl perchlorate 

aldol reaction, 2,632 
allylsilane reaction with acetals, 2,576 
enol silanes, reaction with acetals, 2,635 

Trityl tetrafluoroborate 
hydride transfer reagent, 7,244 

Trityl triflate 
catalyst 

Trogodermal 
synthesis, 3,243 

Tropaldehyde, hydro- 
synthesis 

aldol reaction, 2,632 

via hydroformylation, 4,930 
Tropane alkaloids 

synthesis 

Tropanediol 
synthesis 

via [4 + 31 cycloaddition, 5,609 

via [4 + 31 cycloaddition, 5,609 
Tropidine 

hydroformylation, 4,927 
photochemistry 

retro Diels-Alder reaction, 5,586 
Tropine 

synthesis 

a-Tropolone 
synthesis 

via [4 + 31 cycloaddition, 5,609 

via dihalocyclopropyl compounds, 4, 1018 
Tropolone, amino- 

Tropolone, 4-methyl- 
rearrangements, 3,8 18 

reaction with dipiperidylmethane 
Mannich reaction, 2,958 

Tropolonecarboxylic acid 

rearrangements, 3,8 18 
Tropolone-phenol rearrangements, 3,8 17 
Tropolones 

synthesis 

y -Tropolones 
synthesis 

via ketocarbenoid reaction with benzenes, 4, 1052 

[4 + 31 cycloaddition reactions, 5,609 
Tropone, 2-chloro- 

cycloaddition reactions, 5,620 
fulvenes, 5,631 

Tropone, 2,7-dialkyl- 
synthesis 

via [4 + 31 cycloaddition reactions, 5,609 
Tropone, 2-methyl- 

iron tricarbonyl complex 
[3 + 21 cycloaddition reactions, 5,274 

Tropones 
cycloaddition reactions, 5,618-626 

substituted 

synthesis, 7,796 

fulvenes, 5,631 

synthesis via retro Diels-Alder reactions, 5,573 

via [4 + 31 cycloaddition, 5,604 
via dihalocyclopropyl compounds, 4, 1018 
via ketocarbenoid reaction with benzenes, 4, 1052 

Tropones, ethoxycarbonyl- 
cycloaddition reactions 

dienes, 5,621 
Tropones, methoxy- 

cycloaddition reactions 
dienes, 5,621 

Troponoids 
synthesis 

via [4 + 31 cycloaddition, 5,605,609 
[4](2,7)Troponophane 

synthesis 

Tropylium ions 
via [6 + 41 cycloaddition, 5,623 

reactions with allenylsilanes, 1,603 
reactions with isocyanides, 6,294 

thioac y lation 
Tryptamine 

dithiocarboxylates, 6,423 
Tryptamine, a-alkyl- 

synthesis, 8,375 
Tryptophans 

enantioselective aldol cyclizations, 2, 169 
synthesis, 7,335 

thioac ylation 
via Mannich reaction, 2,967 

dithiocarboxylates, 6,423 
Tuberculostearic acid 

synthesis, 3,644 
Tulipalin A 

synthesis 
via retro Diels-Alder reactions, 5,577 

Tungstates, hydridopentacarbonyl- 
reduction 

acyl chlorides, 8,289 
Tungsten 

metal vapor synthesis 
reactions with alkanes, 7,4 

Tungsten acid 
anti hydroxylation 

alkenes, 7,446 



797 Cumulative Subject Index Tyrosine 0-methyl ether 

Tungsten catalysts 
alkene metathesis, 5,1118 
alkylidenation 

carbonyl compounds, 5, 1122 
Tungsten complexes, alkyl carbene 

acyclic products, 5, 1103 
coupling reactions 

Tungsten complexes, alkylidene- 
carbonyl alkylidenation, 5, 1125 

Tungsten complexes, peroxo 
epoxidations with, 7,382 

Tungsten complexes, propenyl- 
reaction with Danishefsky’s diene, 5, 1072 

Tungsten complexes, propynyl- 
[2 + 21 cycloaddition reactions, 5, 1067 
cycloaddition reactions 

Tungsten complexes, vinyl- 

Tungsten enolates 

ethyl vinyl ether, 5, 1073 

cycloaddition reactions, 5, 1072 

aldol reaction, 2,312 
synthesis and reaction, 2, 127 

Tungsten halides 
deoxygenation 

epoxides, 8,888 

alkene metathesis, 5, 11 16 

epoxides, 8, 889 

Tungsten hexachloride 
catalyst 

deoxygenation 

Tungsten hexafluoroantimate, tricarbonyl- 
nitroso(trimethy1phosphine)- 
crystal structure, 1,309 

anti hydroxylation 
alkenes, 7,446 

Tungsten oxide 

Tungsten salts 
reduction 

alkenes, 8,53 1 
Tunicaminy luracil 

synthesis 
via Diels-Alder reaction, 2,697 

via retro Diels-Alder reaction, 5,553 
Turmerone 

synthesis, 2,804; 3,28, 126; 6,455 
via conjugate addition to oxazolines, 4,206 

Tumeforcidine 
synthesis 

via cycloazasulfenylation of alkenes, 4,333 
Tutin 

Twistane 
synthesis, 7, 243 

synthesis 
via cyclofunctionalization of cycloalkenes, 4,373 

Twist asynchronicity 
Diels-Alder reactions, 5,516 

Twistbrendane 
synthesis, 3,854 

em-Twistbrendan-2-01 
brosylate 

acetolysis, 3, 709 
Tyllophorine 

synthesis 

Ty lonolide 
via conjugate addition, 4,23 1 

synthesis, 2,257; 7,246 
via macrolactonization, 6, 370 

Tylophorine 
synthesis 

via Friedel-Crafts reaction, 2,740 
via thallium trifluoroacetate, 3,670 
via vanadium oxytrifluoride, 3,670 

Tylosin 
aglycones 

synthesis 

L-Tyrosine 

synthesis, 1,436 

via cycloheptadienyliron complexes, 4,686 

microbial hydroxylation, 7,78 
synthesis, 3,816 

Tyrosine, 4-picolyl- 
cleavage, 8,974 

Tyrosine 0-methyl ether 
enantioselective aldol cyclizations, 2, 167 



Ugi reaction, 2,1083-1106 
amide synthesis, 6,405 
conditions, 2, 1089 
general features, 2, 1087 
limitations, 2, 1087 
mechanism, 2,1090 
preparative advantages, 2, 1089 
scope, 2,1087 
side reactions, 2, 1092 
stereochemistry, 2, 1090 
syntheses, 2, 1094 

biaryl synthesis, 3,482,499 
organocopper compounds, 3,209,219 

Ultrasonic irradiation 
C-P bond cleavage, 8,858 
hy drosily lation 

nitrene generation, 7,477 
reduction 

Reformatsky reaction, 2,279,296 
Reimer-Tiemann reaction, 2,772 

Ultraviolet irradiation 
h ydrosil y lation 

Ullmann reaction 

unsaturated hydrocarbons, 8,764 

dissolving metals, 8, 109 

unsaturated hydrocarbons, 8,764 
Umbelliferone 

synthesis 
via Vilsmeier-Haack reaction, 

2,790 
Umbellone 

Umpolung 
photochemistry, 5,730 

P-acyl anions 
homoenolates, 2,442 

Undeca-2J-diyl-1-01 
synthesis, 3,273 

2-Undecanone 
reduction 

ionic hydrogenation, 8,318 
Undecanone, dibromo- 

2,7,9-Undecatriene, 2-methyl- 
rearrangement, 3,851 

Diels-Alder reactions 
intramolecular, 5,522 

1 0-Undecenal 

Undecenoic acid 
synthesis, 8,297 

oxidation 

l-Undecen-3-01 
oxidation 

Undivided cells 

Unsaturated compounds 

a$-Unsaturated esters 

Untriacontane, 3-methyl- 

Upial 

Wacker process, 7,450 

Wacker process, 7,453 

electrosynthesis, 8, 130 

anodic oxidation, 7,794 

Dieckmann reaction, 2,817 

synthesis, 3,414 

synthesis, 7,817 
Uracil 

fluorination, 7,535 
Uracil, (azidofuranosy1)- 

cyclization, 4, 1158 
Uracil, N-benzyl- 

reduction 
L-selectride, 8,642 

uracil, 5-bromo- 

Uracil, dihydro- 
reduction, 8,908 

dehydrogenation 
copper@) bromide, 7,144 
use of enzymes, 7,146 

Uranium complexes 

Urazole 
carbonyl methylenation, 5,1126 

synthesis 
via cycloaddition, 5,206 

Urea 

Urea, N-nitroso- 

Urea, tetramethyl- 

Vilsmeier-Haack reaction, 2,791 

carbene precursors, 4,961 

aluminum trichloride complex 
crystal structure, 1,301 

chlorotriphenyltin complex 
crystal structure, 1,305 

dichlorodimethy ltin complex 
crystal structure, 1,305 

lithium halide sensitizer 
epoxide ring opening, 3,763 

Urea nitrate 
nitration with, 6, 110 

Urethane, NJV-dichloro- 
reactions with alkenes, 7,498 

Urethanes 
Diels-Alder reactions 

lithiation 

protecting groups 

vinylogous 

intramolecular, 5,527 

addition reactions, 1,469 

peptide synthesis, 6,635 

synthesis via Eschenmoser coupling reaction, 

synthesis via Kncevenagel reaction, 2,368 
2,865,867 

Urethanes, a-cyano- 
synthesis, 1,559 

Undine, alkenyldeoxy- 
synthesis, 8,694 

Undine, allyl- 
synthesis 
via allylation of mercury intermediates, 

3,476 
f3-Uridine, 3'-O-benzyl-2'-deoxy-5-trifluorornethyl- 

synthesis 
via reductive desulfurization, 6,447 

Undine, 2-deoxy- 
quinone derivatives 

synthesis, 7,350 
Uronic acid, amino- 
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799 Cumulative Subject Index 

synthesis synthesis 
via bromolactamization of silyl imidate, via Knoevenagel reaction, 2,376 

4,399 Ursolinic acid 
Uroporphyrins ring A contraction, 3,834 

Ursolinic acid 



Valeraldehyde 
synthesis 

via hydroformylation, 4,922 
Valerane 

Valeric acid, &bromo- 
synthesis, 3,20 

reactions with samarium diiodide 
lactone synthesis, 1,259 

Valeric acid, 5-(2,3-dimethoxyphenyl)- 
Friedelxrafts reaction, 2,764 

Valeric acid, 5-(4-isopropylphenyl)- 
Friedelxrafts reaction, 2,764 

y-Valerolactone 
acylation, 1,418 
benzene alkylation by 

hydrogenation, 8,246 
Valerolactone, 5-ethenyl- 

synthesis, 3,245 
Valerolactone, p-hydroxy- 

synthesis 

Friedelxrafts reaction, 3,317 

via SmIz-promoted reductive cyclizations, 1,267 
Valeryl chloride, 5-(2-acetoxy-3-methoxyphenyl)- 

Valine 
Friedel-Crafts reaction, 2,764 

N-acyl-2-oxazolidone from, 2,25 1 
bislactim ethers from, 3,53 
borane modifier 

asymmetric reduction, 8, 170 
t-butyl ester 

imine anion alkylation, 6,726 
t-butyl ester, enamines 

alkylation, 3,36 
enantioselective aldol cyclizations, 2, 169 

imines 
Valinol 

reactions with organometallic compounds, 1,363 
Valinol, O-t-butyl- 

imines 

Vallerenal 
reactions with organolithium reagents, 1,383 

synthesis 
via Nazarov cyclization, 5,780 

Vallesiachotamine 
synthesis 

via Knoevenagel reaction, 2,384 
Vanadates, tricarbonylcyclopentadienylhydrido- 

reduction 
acyl chlorides, 8,289 

glycol cleavage, 7,707 
use in intermolecular pinacol coupling reactions, 3, 

Vanadium compounds 

565 
Vanadium dichloride 

reduction 

Vanadium salts 
reduction 

carbonyl compounds, 8,116 

alkenes, 8,531 
Vanadium sulfate 

reductions 
nitro compounds, 8,371 

Vanadium trichloride 
catalyst 
Wurtz reaction, 3,421 

lithium aluminum hydride 
unsaturated hydrocarbon reduction, 8,485 

reduction 
vicinal dibromides, 8,797 

Vanadyl acetylacetonate 
allylic oxidation, 7,95 

Vanadyl bisacety lacetonate 
glycol cleavage, 7,707 
oxidation 

Vancosamine 
amino sugars, 2,323 

Vapor-phase irradiation 
di-wmethane rearrangement, 5,195 

Vaska’s complex 
hydrogenation 

secondary alcohols, 7,321 

alkenes, 8,446 
methyl acrylate, 8,453 

Velleral 
synthesis 

Venustatriol 
via cyclobutene ring expansion, 5,687 

synthesis, 7,633 
via cerium reagent, 1,237 

Veraguensin 

Veratrole 
synthesis, 3,693 

electrolytic oxidation, 3,668 
Friedel-Crafts acylation, 2,737 

oxidative coupling, 3,669 

intramolecular Ritter reaction, 6,272 

synthesis 

Veratrole, 4-methyl- 

Veratronitrile 

Verbenene 

via methyllithium reaction, 1,377 
Verbenol 

allylic oxidation, 7,99 
asymmetric epoxidation, 7,414 
synthesis, 3, 126 

allylic oxidation, 7,99 
tosy lhy drazone 

Verbenone 

reaction with methyllithium, 1,377 
Vermiculin antibiotics 

synthesis, 3, 126 
Vermiculine 

synthesis, 1,568; 8,647 
via macrolactonization, 6,371 

Vemolepin 
synthesis, 3,280; 7, 105 

via cyclopropane ring opening, 5,924 
via Diels-Alder reactions, 5,330,345 
via Knoevenagel reaction, 2,381 
via Mannich reaction, 2,911 

Vernomenin 
synthesis 

Verrucarin 
via cyclopropane ring opening, 5,924 
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80 1 Cumulative Subject Index Vinyl ethers 

synthesis 

Verrucarine E 
synthesis 

via carboalumination, 4,893 

via retro Diels-Alder reactions, 5,581 
Verrucarinic acid 

Verrucarol 
synthesis, 7, 240 

synthesis, 6, 143 
via cyclohexadienyl complexes, 4,680 
via ene reaction, 2,547 

Verticillene 
synthesis, 3,591 

Veticadinol 
synthesis 
via intramolecular ene reaction, 5, 17 
via Knoevenagel reaction, 2,373 

a-Vetispirene 
synthesis, 3, 586 
via Wacker oxidation, 7,455 

p-Vetivone 
synthesis, 3, 20, 22 
via conjugate addition, 4,211 

Vicarious nucleophilic substitution 
arenes, 4,424 

Vicinal dialkylation 
tandem 

definition, 4,238 
Vicinal difunctionalization 

definition, 4,238 
electrophiles, 4,259 
nucleophiles, 4,253-259 
stereochemistry, 4,240-242 
a$-unsaturated substrates, 4,242-253 

tandem, 4,238 

Vigneron-Jacquet complex 
reduction 

unsaturated carbonyl compounds, 8,545 
Vilsmeier-Haack reaction, 2,777-792 

Vilsmeier synthesis, 2,748 
Vincamine 

solvents, 2, 779 

synthesis, 6, 746 
via Diels-Alder reaction, 5,409 
via Mannich reaction, 2, 1015 

Vindoline 
synthesis 

Vindorosine 
synthesis 

via Michael addition, 4,25 

via Michael addition, 4, 25 
Vineomycinone B2 

synthesis 

Vinyl acetal 

Vinyl acetate 

via Diels-Alder reaction, 2,698 

hydroformylation, 4,924 

hydroformylation, 4,924,932 
intermolecular meta cycloaddition 

photocycloaddition reactions 

reaction with chlorosulfonyl isocyanate, 5, 105 
reduction, 8,934 
synthesis 

to indane, 5,667 

to benzene, 5,667 

via palladium(II) catalysis, 4, 553 

Vinyl acetoacetate 
synthesis 

Vinyl alcohols 
oxidation 

synthesis 

via retro Diels-Alder reactions, 5, 558 

solid support, 7,841 

via retro Diels-Alder reactions, 5,557 
Vinyl aluminate 

alkylation 

Vinylamines 

Vinylation 

copper-catalyzed, 3,215 

synthesis, 6,67 

1-alkynes, 3,521 
alkynic iodides 

palladium-catalyzed, 3,544 
metal enolates 

regioselectivity, 3, 12 
organomercury compounds 

palladium complexes, 4,839 
Vinyl bromides 

hydrobromination, 4,280 
hydrogenolysis, 8, 899 
reaction with aldehydes, 1, 193 

alkylation, 3,241-266 
heteroatom substituted 

alkylation, 3,252 

Vinyl carbanions 

Vinyl cations 
nitrile-trapped 

isoquinoline synthesis, 6,401 
Vinyl chlorides 

cleavage 
metal-ammonia, 8,530 

hydrobromination, 4,280 
hydrogenolysis, 8, 897 
reaction with N-acyliminium ions, 2, 1064 
synthesis, 4, 277 

Vinyl compounds 
hydrogenation 

S w l  reaction, 4,462 

hydroxylation, 7, 172 

photocycloaddition reactions 

heterogeneous catalysis, 8,439 

Vinyl cyanide 

Vinylene carbonate 

with anisole, 5,653 
Vinyl epoxides 

radical cyclization 

reaction with arylstannanes 

transition metal catalyzed reactions, 6,847 
Vinyl esters 

reduction, 8,930 
synthesis 

Vinyl ethers 

carbon-centered radicals, 4,789 

organopalladium catalysis, 3,232 

via retro Diels-Alder reactions, 5,557 

hydrosilylation, 8,775 
reduction, 8,934 

diimide, 8,476 
synthesis 
via Homer reaction, 1,774 
via palladium(II) catalysis, 4,553 
via retro Diels-Alder reactions, 5,557 



Vinyl fluorides Cumulative Subject Index 802 

vinylic acylations 
palladium complexes, 4,857 

Vinyl fluorides 
hydrogenolysis, 8,896 
synthesis, 4,271 

carbonylation 

cross-coupling reactions 

c yclocarbon ylation 

hydrogenolysis, 8, 895 
hydrosilylation, 8,775 
nitrile synthesis, 6,231 
oxidative rearrangement, 7,816 
reaction with lithium dialkylcuprates, 3,217 
reduction, 8,895920,937 

Vinyl halides 

formation of esters, 3, 1028 

organometallic reagents, 3,522 

formation of a-methylene lactones, 3,1032 

chromium(II) salts, 1,193 
diimide, 8,476 

arene alkylation, 3,322 
a-substituted 

synthesis, 3,788 
vinyl substitutions 

Vinylic oxidation, 7,329 
Viny lidenamine 

synthesis 

palladium complexes, 4,842-856 

via retro Diels-Alder reactions, 5,576 
Vinylidene complexes 

cycloaddition reactions 
imines, 5, 1068 

Vinyl iodides 
carbony lation 

hydrogenolysis, 8,900 
reactions with benzaldehyde 

chromium(II) chloride, 1,193 
reactions with organotin compounds 

organopalladium catalysis, 3,232 

transition metal catalyzed reactions, 6,847 

synthesis 

formation of ketones, 3, 1023 

Vinyl lactones 

Vinyl magnesiocuprates 

via alkylmagnesium halide reactions with alkynes, 
3,243 

Vinyl metals, a-seleno- 
synthesis, 1,644,665 

Vinyl phosphates 
phosphorylation, 6,611 
reduction, 8,930 

hydroformylation, 4,924 

addition reactions 

cyclizations, 4,796-798 
structure, 4,7 19 

Vinyl selenides 
reduction, 8,934 

Vinyl substitutions 
intermolecular 

intramolecular 

organopalladium compounds, 4,833-861 

Vinyl pivalate 

Vinyl radicals 

tin hydride catalysis, 4,739 

palladium complexes, 4,845 

palladium complexes, 4,846 

Vinyl sulfides 
desulfurization, 8.837 
hydrogenolysis, 8,913 
hydroxylation, 7, 173 
oxidative rearrangement, 7,816 
reduction, 8,934 
synthesis 

via Homer reaction, 1,774 
Vinyl sulfones 

Vinyl sulfoxides 
hydrogenolysis, 8,913 

hydrogenolysis, 8,913 
reduction, 8,934 
synthesis 

Vinyl triflates 
carbonylation 

formation of aldehydes, 3,1021 
formation of ketones, 3, 1023 

crosscoupling reactions, 3,529 
intermediate in dolastane synthesis, 3,488 
reaction with tin compounds 

reduction, 8,933 
synthesis 

diastereoselectivity, 2,75 

organopalladium catalysts, 3,232 

via organocopper compounds, 3,2 18 
virantmycin 

synthesis, 7,406 

homo-Favorskii rearrangement, 3,857 

synthesis 

Virescenol A 

Virginiamycin Mz 

via aldol reaction, 2, 189 
(+)-Viridifloric acid 

synthesis 
via aldol reaction, 2,206 

Virolin 
synthesis 

via silver oxide, 3, 691 
Vitamin A 

acetate 

epoxide ring opening, 3,757 
synthesis, 2,410; 3, 169,170 

via carboalumination, 4,893 
via hydroformlyation, 4,924 
via Julia coupling, 1,803 
via organocopper compounds, 3,223 
via Reformatsky reaction, 2,287 
via sulfones, 6, 157 

synthesis via enol ethers, 2,616 

Vitamin A aldehyde 
synthesis 

Vitamin B 1 

catalyst 

synthesis, 7,338 
Vitamin B 12 

catalyst 

via hydroformylation, 4,924 

benzoin condensation, 1,543 
vitamin B6 

radical cyclizations, nonchain methods, 

reductive radical addition, 4,765 

via Eschenmoser coupling reaction, 

4,807 

synthesis 

2,866 



803 Cumulative Subject Index Vorbriiggen-Eschenmoser reaction 

Vitamin D 
interconversions, 5,700 
synthesis, 3, 109,545 

via Claisen-Claisen rearrangement, 5,888 
via Claisen rearrangement, 5,859 
via Homer reaction, 1,780 
via Homer-Wittig process, 1,779 
via organocopper compounds, 3,223 
via organopalladium catalysts, 3,232 
via photolysis, 5,737 

epoxidation, 7,362,376 
hydrozirconation, 8,689 
precursor 

synthesis, 3, 168, 173 

precursor synthesis 

synthesis, 3,984 

Vitamin D3 

synthesis via Diels-Alder reaction, 5,349 

Vitamin D3, la,25dihydroxy- 

via Johnson rearrangement, 5,839 

Vitamin Dz, 22,23-epoxy- 

synthesis 
via retro Diels-Alder reaction, 5,569 

Vitamin E 
asymmetric synthesis, 6, 152 
sidechain 

synthesis, 5, 1095, 1098 
synthesis via aldol reaction, 2, 195 

via dihalocyclopropanes, 4, 101 1 
via iterative Claisen rearrangement, 5,892 

Vitamin K 
synthesis, 5, 1095 

Volume of activation 
[2 + 21 cycloaddition reactions, 5,77 

von Braun amide degradation 
alkyl bromide synthesis 

Ritter reaction, 6,291 
von Richter rearrangement 

aromatic nitro halides, 6,240 
Vorbriiggen-Eschenmoser reaction 

ester synthesis, 6, 334 

from tertiary amines, 6,2 12 



Wacker oxidation 
addition reactions 

palladium(I1) catalysis, 4,552 
reaction conditions, 7,450 
reoxidants, 7,451 
scope, 7,450 
solvents, 7,450 

bicyclic systems, 3,706 
definition, 3,706 
Ritter reaction, 6, 291 
stereoelectronic features, 3,709 
use in synthesis, 3,710 

W alburganal 
synthesis 

Wallemia C 
synthesis 

Walsh model 

C-0 bond formation, 7,449466 

Wagner-Meerwein rearrangements, 3,705-7 17 

via transketalization, 6, 677 

via Claisen condensation, 2, 821 

cyclopropane 
bonding, 5,900 

Warburganal 

Water 
synthesis, 7,87 

cocatalyst 

reaction with formaldehyde 

solvent for reduction 

Friedel-Crafts reaction, 2,735 

Lewis acids, 1,314 

dissolving metals, 8, 11 1 
Waxes 

esters, 6, 324 
Wenker synthesis 

aziridines, 7,472 
Wharton rearrangement 

allylic alcohols 

definition, 6, 1042 
a,P-epoxy ketones 

fragmentation, 8,341 
reduction of ketones, 8,927 

Friedel-Crafts reaction 

oxygen-oxygen transposition, 6,837 

Wheland intermediate 

arene alkylation, 3,298 
Widdrol 

Wieland-Miescher diketones 

Wilkinson catalyst - see Rhodium, 

Willardiin 

synthesis, 7, 100 

synthesis, 2, 167 

chlorotris(tripheny1phosphine) 

synthesis 
via Ugi reaction, 2, 1096 

Willgerodt reaction 
amide synthesis, 6,404 
Kindler modification 

alternative, 7, 829 
thioamide synthesis, 6,405 

Wilsonirine, N-trifluoroacetyl- 
synthesis 

via diphenyl selenoxide, 3,666 
via vanadium oxytrifluoride, 3,670 

Withafenin A 

Wittig-Homer reactions 
synthesis, 7,366 

selectivity 
Knoevenagel reaction, 2,353 

2,3-Wittigdxy-Cope rearrangement 
tandem 

$,€-unsaturated carbonyl compounds, 6,852 
Peterson methylenation compared with, 1,731 

absolute configuration, 6,884 
alkene synthesis, 1,755 
asymmetric induction 

aziridine synthesis, 7,474 
ethers 

Wittig rearrangement, 3,975-1012; 6,873 

simple diastereoselectivity, 6,889 

chelation, 6,887 
chirality transfer, 6,884 
chirality transfer out of cycle, 6,887 
diastereoselectivity, 6,880 

electron transfer mechanism, 3,824 
mechanism, 3,979 

a-(allyloxy)carbanions, 6,850 
anionic, asymmetric induction, 6,852 
aza version, 6,853 
3,3-Claisen rearrangement, competition, 5,851 
diallyl ethers, 5,888 
thio version, 6,853,895 
transfer of chirality, 6,852 

1 ,Zrearrangement 

2,3-sigmatropic rearrangement, 3,981; 6,834 

stereochemistry, 3,943 
stereocontrol 

allylic C - 0  bond, 6, 889 
ethers, 6,889 

chain elongation, 6,890 
sulfones 

tandem and sequential rearrangements, 3,994 

allyl vinyl ethers, 5,830 

Barton modification, 8, 330 
carbonyl compounds, 8,307 

chemoselectivity, 8,338 
Cram modification, 8,335 
Henbest modification, 8,336 
Huang-Minlon modification, 8,329 
isomerization of double bonds, 8,340 
limitations, 8, 338 
mechanism, 8,328 
modified procedures, 8,329 
Nagata and Itazaki modification, 8,332 
scope, 8,338 
side reactions, 8,342 
steric effects, 8, 340 

Wolff rearrangement, 3,887-909 
chemistry, 3,897 
competing reactions, 3,893 

Wittig-type alkenation 

Wolff-Kishner reduction 

hydrazones and arylsulfonylhydrazones, 8, 
327-359 

804 
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diazo compounds, 4, 1032; 6, 127 
a-diazo ketones, 1,844 
initiation, 3,891 

photolysis, 3, 891 
thermolysis, 3, 891 
transition metal catalysts, 3,891 

mechanism, 3,891 
stereochemistry, 3,891 

Woodward-Hoffmann rules 
alkene dimerization, 564 
Claisen rearrangement, 5,857 

vinylogous, 3,906 

Cumulative Subject Index Wuweizisu-C 

1,3-sigmatropic rearrangements 
stereochemistry, 5, 1009 

Working electrodes 

Wurtz reaction 
electrosynthesis, 8, 130 

classical, 3,414 
coupling reactions, 3,413 
intramolecular, 3,422 
variants, 3,414 

Wuweizisu-C 
synthesis 

via vanadium oxytrifluoride, 3,676 



x-206 

X-14547A 
synthesis, 1,409; 2,263 

synthesis 
final step, 1,409 
introduction of 2-ketopyrrole, 1,409 
via Julia coupling, 1,800 

X-14881 
synthesis, 1,567 

synthesis 
Xanthates, allylic 

via rearrangement, 6,842 
gH-Xanthene, 4,6-dioxo-2,2,8,8-tetramethyl- 
1,2,3,4,5,6,7,8-0ctahydro- 
analysis of aldehydes 

Knoevenagel reaction, 2,354 
Xanthen-9-one, 3,6-diethoxy- 

reduction 

Xanthenones 

Xanthobacter Py2 

boranes, 8,316 

photochemical ring opening, 5,712 

epoxides 

Xanthocillin 

Xanthone, 2,6-dihydroxy- 

Xanthones 

resolution, 7,429 

synthesis, 2, 1084 

synthesis 
via ferricyanide, 3,688 

reduction 
boranes, 8 ,3  16 
dissolving metals, 8,115 

via electrocyclization, 5,719 
via Friedel-Crafts reaction, 2,758 

Xenon difluonde 
decarboxylative fluorination, 7,723 

Xonotlite 
catalyst 

carbonyl compounds 

irradiation 

radical cations 

synthesis 

Knoevenagel reaction, 2,345,359 
X-ray crystallography 

Lewis acid complexes, 1,299 
m-Xylene 

with cyclopentene, 5,651 

oxidation, 7,870 
p-Xylene 

formy lation 

Friedel-Crafts acetylation, 2,738 
hydrogenation 

homogeneous catalysis, 8,454 
radical cations 

oxidation, 7,870 

Gattermann-Koch reaction, 2,749 

Xylenes 
Beckmann rearrangement 

isomerization 

reduction 

solvent, 6,763 

Friedel-Crafts reaction, 3,327 

photochemical method, 8,517 
Xy lenols 

transalky lation 
Friedel-Crafts reaction, 3,329 

Xylitol 
synthesis, 7,645 

(-)-X ylomollin 
synthesis 

Xylopinine 
synthesis 

via ene reaction, 2,537 

via arynes, 4,501 
via electron transfer induced photocyclization, 2, 

via Mannich reaction, 2, 1035 
1040 

D-Xylose 
selective monoacetylation 

enzymatic, 6, 340 
Xylose, amino- 

synthesis 
via Diels-Alder reaction, 5,428 

D-Xylose, 2,3,4-ti-O-benzyl- 
glycoside synthesis, 6 5 7  

m-Xylylene 
synthesis, 6,778 

0-Xyly lenes 
cycloaddition reactions 

tropones, 5,622 
Diels-Alder reactions, 5,385 
dimerization, 5,638 
synthesis 

via electrocyclic ring opening, 5,  115 1 
via rem Diels-Alder reaction, 5,588 
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Y 
Yamamoto’s reagent 

reactions with ketones, 1, 117 
reactions with nitriles, 1, 124 

Yangonin 
synthesis, 7, 109 

Yeast 
benzaldehyde reaction with acetaldehyde, 1,543 

Yeast lipase 
acylation 

enzymatic, 6,340 
Ylangene 

synthesis, 3, 20 
Ylangocamphor 

reduction 
dissolving metals, 8, 121 

alkaline hydrolysis, 8,863 
ammonium 

Ylides 

rearrangements, 6,854, 855 
ring expansion, 6,897 

ring contraction, 6,897 
cyclic 

cyclopropane synthesis, 4,986 
direct formation, 3,919 
electrocyclic closures 

nonstabilized 

phosphonium 

semistabilized 

stabilized 

sulfonium 

in oxirane rearrangement, 5,929 

Wittig reaction, 1,757 

synthesis, 6, 171-198 

Wittig reaction, 1,758 

Wittig reaction, 1,759 

rearrangements, 6,854,855,873 
ring expansion, 6,897 
synthesis, 6, 893 

via diazo compounds, 6, 128 
synthesis 

Ylidic rearrangements 
definition, 3,916 

Ynamines 
acid anhydride synthesis, 6,3 15 
amidine synthesis, 6,550 
cycloaddition reactions 

ketenimines, 5, 113 
reactions with carbonyl compounds, 5, 116 
reactions with hydrogen halides, 6,497 
reactions with ketenes 

retrograde Diels-Alder reactions, 5, 557 

reactions with arynes, 4,5 10 

divinyl ketones from 
cyclization, 5,768 

cyclobutenone synthesis, 5,689 

Ynamines, silyl- 

Ynediols 

Ynolates 

synthesis, 2, 109 

photoaddition reactions 
with alkenes, 5,164 

Ynones 

a,@-Ynones, a’-amino- 
synthesis 

Yohimbane 
via acylisoxazolidides as leaving groups, 1,405. 

derivatives 
synthesis via Knoevenagel reaction, 2,382 

Yohimbine 
oxidation 

synthesis 
DMSO, 7,295 

via arynes, 4,501 
via Thorpe reaction, 2,851 

Yohimbine hydrochloride 

enones, 8,532 
electrochemical reduction 

Yohimbone 
asymmetric synthesis, 3,81 
synthesis, 3,72 

Mannich reaction, 2, 1034 
Yomogi alcohol 

synthesis 
via 3,2-rearrangement, 3,933 

Ytterbium 
dissolving metal reductions 

unsaturated hydrocarbons, 8,48 1 
oxidation state 

stability, 1,252 
reduction 

ammonia, 8, 1 13 
use in pinacol coupling reactions, 3,567 

Ytterbium, dialkynyl- 
synthesis, 1,276 

Ytterbium, diaryl- 
polyfluorinated 

synthesis, 1,276 
Ytterbium, phenyliodo- 

reaction with Nd-dimethylbenzamide 
synthesis of benzophenone, 1,278 

Ytterbium chloride 
toxicity, 1,252 

Ytterbium dibromide 
solubility, 1,278 

Ytterbium diiodide 
Barbier-type reactions, 1,278 
reduction 

solubility, 1,278 
Ytterbium reagents, 1,251-280 

Barbier-type reactions, 1,278 
Ytterbium salts 

redox potentials, 1,278 
Yttrium compounds 

reaction with epoxides 
regioselectivity, 6,9 

carbonyl compounds, 8,115 
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Zearalenone 
derivative 

microbial hydroxylation, 7,59 
synthesis, 1,568; 3,49; 6, 136 

synthesis, 6,440 

via cyclization, 1,553 
via macrolactonization, 6, 369,370 
via palladium-catalyzed carbonylation, 3, 1033 
via Wacker oxidation, 7,454 

Zeatine, P-D-nbofuranoside 

Zeolites 
synthesis, 7, 88 

asymmetric epoxidation, 7,396 
catalysis 

modified, catalysts 

polyfunctional catalysts 

shape selective catalysts 

solid supports 

Friedel-Crafts reaction, 2,736 

Friedel-Crafts reaction, 3,296 

acidity, Friedel-Crafts reaction, 3,305 

Friedel-Crafts reaction, 3,296 

oxidants, 7,840 
Zerumbone 

8,9-epoxide 

Ziegler catalysts 
hydrogenation 

transannular cyclization, 3,406 

alkenes, 8,447 
Ziegler-Natta catalysts 

metal alkyls, 3,296 
Zimmerman-Traxler model 

aldol reaction, 2,6,261 
stereoselectivity, 2, 155, 197 
steric interactions, 2,200 

Ivanov reaction, 2,210 

activation 

ammonium chloride 

Clemmensen reduction, 8,309 
desulfurization 

ammonium chloride, 8,843 
dissolving metal reductions 

unsaturated hydrocarbons, 8,480 
reduction 

alkyl halides, 8,795 
benzylic compounds, 8,972 
a-bromo ketones, 8,986 
enones, 8,524 
epoxides, 8,881 
nitriles, 8,299 
nitro compounds, 8,364 
potassium hydroxide/dimethyl sulfoxide, 8, 113 
vicinal dibromides, 8,797 

reductive cleavage 
a-alkylthio ketone, 8,993 
keto1 acetates, 8,991 

reductive dimerization 
unsaturated carbonyl compounds, 8,532 

Zinc 

Reformatsky reaction, 2,282 

nitro compound reduction, 8,366 

Zinc, alkenyl- 

~~ ~ 

coupling reactions 
with aryl iodides, 3,495 

Zinc, alkyl- 
addition reactions, 1,216 

Zinc, alkyliodo- 
synthesis, 1,212 

Zinc alkynylbromo- 
carbozincation, 4,883 

Zinc, alkynylchloro- 
reaction with alkenyl halides 

palladium-catalyzed, 3,524 
Zinc, allenylbromo- 

addition reactions, 1,220 
synthesis, 2,81 

addition reactions, 1,218 
reaction with aldehydes, 2,23,29,91 

carbozincation, 4,880 
reaction with aldoxime ethers, 2,995 
reaction with N-methyl-4-t-butylcyclohexylamine 

dependence of product ratio on solvent, 2,983 
reaction with phenylmenthyl- 

N-methoxyiminoacetate, 2,995 

Zinc, allyl- 

Zinc, allylbromo- 

Zinc, allylchloro- 

Zinc, aryl- 
reaction with aldehydes, 2,31 

addition reactions, 1,216 
alkylation, 3,260 

coupling reactions 
Zinc, arylchloro- 

with alkenyl bromides, 3,495 
Zinc, benzyl- 

coupling reactions 
with aromatic halides, 3,453 

Zinc, bis(2-methylbuty1)- 
hydride donor 

reaction with phenyl isopropyl ketone, 8,99 
Zinc, bis(perdeuteroethy1)- 

Zinc, bromo(carboxyethy1)- 

synthesis, 2,279 

synthesis, 2,279 

synthesis, 2,279 
spectra, 2,28 1 

reaction with benzaldehyde, 1,223 

r-butyl ester 

Zinc, bromo(carboxyisopropy1)- 

Zinc, bromo(carboxymethy1)- 

t-butyl ester 

r-butyl ester 

Zinc, bromo( diethoxyphosphory1)difluoromethyl- 
alkylation 

with allylic halides, 3,202 
Zinc, bromo(propargy1)- 

reaction with alkynes, 4,883 
Zinc, chloro-2-furyl- 

coupling reactions 

Zinc, chloroheteroaryl- 
alkylation, 3,261 

Zinc, chloropyridyl- 
coupling reactions, 3,510 

with alkenyl iodides, 3,497 



809 Cumulative Subject Index Zinc homoenolates 

zinc, cinnamyl- 
reactions with aldehydes, 2,23 

Zinc, cinnamylbromo- 
synthesis, 1,214 

reaction with aldehydes, 2,23 
reaction with imines 

zinc, crotyl- 

regioselectivity, 2,988 
syn-anti selectivity, 2,989 

reaction with iminium salts, 2, lo00 

hydride donor 

reaction with alkynes, 4,883 
reduction 

aroyl chlorides, 8,291 
synthesis, 1,212,215 

reactions with a-alkoxyaldehydes 

reactions with oximes 

reactions with sulfenimine, 2,998 

synthesis, 1,215 

reaction with benzaldehyde, 1,216 

synthesis 

Zinc, dicrotyl- 

Zinc, dialkyl- 

reduction of carbonyls, 8,99 

Zinc, diallyl- 

stereoselectivity, 1,221 

diastereoselective, 2,32 

Zinc, dibenzyl- 

Zinc, dibutyl- 

Zinc, di-t-butyl- 

via transmetallation, 1,214 

metallo-ene reactions, 5,3 1 
reactions with aldehydes 

stereoselectivity, 1,220 
Zinc, diethyl- 

carbozincation, 4,884 
enantioselective addition reactions, 1,223 
reaction with benzaldehyde, 1,223 
reaction with 1,2-diketones, 1,217 

Zinc, dimethyl- 
Tebbe reaction, 1,746 

Zinc, divinyl- 
enantioselective addition reactions, 1,223 
synthesis 

Zinc, ethyl- 
enolate 

via transmetallation, 1,214 

synthesis, 2, 123 

coupling reactions 

Zinc, homopropargyl- 
coupling reactions 

Zinc, methyl- 

Zinc, methylenedi- 

Zinc, 2-pentenylbromo- 

Zinc, phenylethyl- 

Zinc, propargyl- 

Zinc, homoallyl- 

with aromatic halides, 3,453 

with aromatic halides, 3,453 

addition reactions 
chiral aldehydes, 1,221 

Tebbe reaction, 1,746 

reaction with diisobutyl ketone, 1,219 

coupling reactions 
with aromatic halides, 3,453 

addition reactions, 1,218 

reactions with aldimines, 2,992 

coupling reactions 
Zinc, silylmethyl- 

with aromatic halides, 3,453 
Zinc acetate 

catalyst 

Zinc amalgam 
reduction 

Knoevenagel reaction, 2,345 

enones, 8,525 
Zincate, triorgano- 

lithium salt 
reaction with a$-unsaturated carbonyl 

compounds, 2,124 

ketone reduction, 8, 11  

reduction 

Zinc chloride 
catalyst 

Zinc borohydride 

diastereoselectivity, 8,7  

acetals, 8,215 

Diels-Alder reaction, 2,664,665,679 
Friedel-Crafts reaction, 2,709 
vinylic Grignard coupling, 3,485 

stereoselection, 2,204 
enolates 

transfer hydrogenation, 8,553 

3 -iodo-2- [( trimethy lsily 1)methy l]propene 
Zinc compounds 

trimethylenemethane synthetic equivalent, 5,246 
Zinc-copper couple 

deoxygenation 
epoxides, 8, 888 

Zinc cyanoborohydride 
reductive amination 

imines, 8,53 
Zinc dialkylamide 

ketone deprotonation 
synthesis of zinc ester enolates, 2,280 

Zinc dichromate 
oxidation 

ethers, 7,236 
Zinc-ene reactions, 5,3 1-33 

intramolecular, 5 ,3746  
Zinc enolates 

aldol reaction 

Blaise reaction, 2,297 
isolation 

Reformatsky reaction, 2,278 
Reformatsky reaction, 2,277-298 
stability 

Reformatsky reaction, 2,278 
structure, 2,280 
synthesis, 2, 122 

Zinc ester dieneolates 
reaction with carbonyl compounds, 2,286 
reaction with conjugated enones, 2,287 

Zinc ester enolates 
reaction with conjugated enones, 2,285 

Zinc halides 
epoxide ring opening, 3,771 

Zinc halides, allyl- 
reactions with silylated alkynes, 5,32 

Zinc homoenolates 
acylation, 2,449 

thermodynamic control, 2,289 



Zinc iodide Cumulative Subject Index 810 
cyclopropane synthesis, 2,443 
reactions, 2,447,448 
substitution reactions 

allylation, 2,449 
Zinc iodide 

reduction 

sodium cyanoborohydride reduction 
benzylic compounds, 8,969 

carbonyl compounds, 8,315 

Reformatsky reagent, 2,280 

Zinc ketone enolates 
crystallography 

structure, 2, 125 
synthesis, 2,280 

synthesis, 7,246 
Zincophorin 

via chiral reaction, 2,652 
via Diels-Alder reaction, 2,704 

Zinc oxide 
catalyst 

Knoevenagel reaction, 2,345 
Zinc permanganate 

oxidation 
ethers, 7,236,237 
solid support, 7,844 

Zinc reagents 
organopalladium catalysis, 3,230 

Zing i be r e n o 1 
synthesis 

Zirconabicycles 
via Diels-Alder reactions, 5,324 

reactions, 5,1165-1 170 
synthesis,5, 1171, 1173 

five-membered 

three-membered 

Zirconac ycles 

synthesis, 5, 1173-1 182 

synthesis, 5, 1173-1 182 
Zirconac y clopentadienes 

synthesis, 5, 1165, 1178-1 182 
Zirconac y clopentanes 

synthesis, 5,1178-1 182 
Zirconac y clopentenes 

synthesis, 5, 1178-1 182 
1 -Zucona-3-cyclopentenes 

synthesis, 5, 1172 
Zirconac y clopropanes 

reactions with alkenes, 5, 1180 
synthesis, 5, 1173-1 177 

synthesis, 5, 1173-1 177 

coupling reactions 

reactions, 8,690 

Zuconac y clopropenes 

Zirconium, alkenyl- 

with aryl iodides, 3,495 

nickel catalysis, 3,230 
Zirconium, alkyl- 

Zirconium, alkyltributoxy- 

Zirconium, alkynyl- 

Zirconium, aryl- 

reactions, 8,690 
reactions with carbonyl compounds, 1,145 

reaction with carbonyl compounds 
chemoselectivity, 1, 149 

hydrozirconation, 8,682 

reactions with carbonyl compounds, 1,145 

Zirconium, aryltributoxy- 
reaction with carbonyl compounds 

reaction with carbonyl compounds 

catalyst 

chemoselectivity, 1,149 

chemoselectivity, 1,149 

hydroesterification, 3,1030 
Zirconium, chlorodicyclopentadienyl- 

Zirconium, t-bUtyltribUtOXy- 

Zirconium, chlorocyclopentadienylhydrido- 

enolates 
aldol reaction, syn:anti selectivity, 2,303 
aldol reaction, syn stereoselectivity, 2,302 
aldol reaction, stereoselectivity, 2,305 

Zirconium, chlorodicyclopentadienylcrotyl- 

Zirconium, chlorohydridobis(cyclopentadieny1)- 
reactions with a-methyl chiral aldehydes, 2.29 

hydrometallation, 8,673 
hydrozirconation, 8,675 

alkenes, 4,153 
purity, 8,675 
synthesis, 8,675 

Zirconium, crotyl- 
reactions with aldehydes, 2,24 
synthesis, 2,5 

Zirconium, crotyltrialkoxy- 
reactions with aldehydes 

diastereoselectivity, 2,24 
Zirconium, dialkyl- 

synthesis, 1, 143 
Zirconium, diaryl- 

synthesis, 1, 143 
Zirconium, dienyl- 

reactions with carbonyl compounds, 1, 162 
Zirconium, monoalkyl- 

synthesis, 1, 142 
Zirconium, tetraallyl- 

reaction with aldol, 2,31 
reaction with carbonyl compounds, 1, 157 

methylation 
Zirconium, tetramethyl- 

carbonyl compounds, 1,150 
Zirconium, vinyl- 

hydrozirconation, 8,682 
reaction with u,P-unsaturated ketones, 1,155 
synthesis, 1, 143 

Zirconium catalysts 
alky lidenation 

carbonyl compounds, 5,1122 
bicyclization, 5,1165-1 170 

enynes, 5,1163-1 183 
Friedel-Crafts reactions, 2,737 

monoalky lation 

Zirconium compounds 
aluminum complexes 

Zirconium enolates 
aldol reactions 

Zirconium complexes, alkyl- 

2,3-dichloro-l,4-naphthoquinone, 3,458 

carbonyl alkylidenation, 5, 1125 

diastereofacial preferences, 2,23 1 
stereoselectivity, 2,302 

reversed, 2,198,208 
diastereoselectivity 

synthesis, 2, 119 
Zirconium hydride 



81 1 Cumulative Subject Index Zygosporin 

catalysts 

oxidation 

carbonylation, 3,1027 
Zirconium hydride, bis( cyclopentadieny1)- 

primary alcohols, 7, 309 
Zirconium reagents 

Zirconium reagents, allylic 

Zirconium tetrahalides 

orgampalladium catalysis, 3,230 

reaction with carbonyl compounds, 1,156 

lithium aluminum hydride 
unsaturated hydrocarbon reduction, 8,483 

synthesis, 5, 1175 

reaction with stilbene, 5, 1178 
synthesis, 5, 1174 

reaction with stilbene, 5,1180 

Zirconocene 
alkyne complex 

benzyne complex 

1-butene complex 

synthesis, 5, 1175, 1178 
cycloalkyne complex 

synthesis, 5, 1175 
stilbene complex 

synthesis, 5, 1174, 1177, 1180 
Zirconocene, crotyl- 

reaction with carbonyl compounds, 1,158 
synthesis, 1, 143 

Zirconocene, diene- 
reactions with carbonyl compounds, 1,162 

Zirconocene, isoprene- 
reactions with carbonyl compounds, 1,163 

Zirconocene dichloride 
synthesis, 1, 143 

ZSMJ zeolite 
catalyst 

Z ygosporin 
Friedel-Crafts reaction, 3,305 

3,2-sigmatropic rearrangement 
synthesis, stereocontrol, 3,960 
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