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Bäckvall, J.-E. 337(32), 470, 555, 556(46),

614(135), 615(137), 631(158, 159),
638(183), 640, 642, 643, 645(1), 687,
696(11), 697(12), 698(13, 15, 16, 20, 26),
737

Badanyan, Sh. O. 740(14, 15), 875
Badanyan, S. O. 662(112, 113), 690
Baer, H. 1064, 1065(197), 1086
Baer, T. 12(57, 58), 19(105), 51, 52
Baeten, H. C. N. 224(168), 253
Bagby, B. 957(196b), 987
Bagno, A. 550(31), 639
Bagryanskaya, I. Yu. 809(191), 880
Bagryanskii, Yu. I. 288(98), 325
Bahia, A. 998(44), 1025
Bahner, C. T. 1014(135), 1027
Bahurel, Y. L. 225, 231(177), 253
Bailar, J. C. 993, 997(9), 1024
Bailey, P. D. 500(48), 541, 868(358), 884
Bailey, P. M. 962(221a), 988
Bailey, S. 853(303), 883
Baillargeon, M. 319(207), 328
Baker, B. A. 753(47), 876
Baker, J. 67(14), 195
Bakhtiar, R. 19(114), 52
Bakhtin, I. V. 592, 595(99), 641
Bakshi, P. K. 260(13), 323
Balaban, A. T. 740(12), 875
Balaich, G. J. 466(352a, 352b), 479
Balaji, V. 211, 216(106), 251
Balakumar, A. 746, 747, 855(29), 876
Balasubramanian, S. 398(188), 475,

943(166b), 986
Balcar, N. 39(243a), 55
Balci, M. 307(174), 327, 512(76), 542,

809(189), 880
Baldry, P. J. 218(145), 252
Baldwin, J. E. 214(126), 228(186), 252, 253,

271(40), 324, 350(82), 472
Balenkova, E. S. 604(124), 605(125, 126), 642
Bally, T. 12(61, 62), 24(153), 51, 53, 766(72),

877, 887(5), 979
Balon, Ya. G. 527(118a, 118b, 121, 123), 543



1092 Author index

Balschukat, D. 843(266), 882
Bal’yan, Kh. V. 1012(120), 1026
Balzano, F. 165(62), 166(63), 168(62), 174,

175, 177, 178(63), 196
Bampos, N. 357(96), 472
Banaszczyk, M. 1074(261), 1087
Bandara, B. M. R. 917(102b), 983
Bandmann, H. 338(46), 471
Banks, M. R. 383(154), 386(160), 474
Banks, R. E. 517(96a, 96b), 542
Banno, K. 1071(245), 1087
Baños, M. 385(159), 474, 722(71), 738
Banthorpe, D. V. 815(206), 881
Bantu, N. R. 1032, 1034(35), 1083
Banwell, M. G. 345(69a), 471, 923(121c), 984
Bao, J. 406(209), 476
Bär, T. 864(346), 884
Barabash, V. B. 596(103), 641
Baraldi, I. 198, 203(18), 249
Barattucci, A. 386(162), 388(168c – e), 474,

475
Barbier, J. 999(55), 1025
Barborak, J. C. 850(278), 882, 974(242a,

242b), 989
Barbot, F. 653(45, 51), 682(187), 688, 691
Barco, A. 698(18, 19), 737
Baretz, B. H. 209(84), 251
Barinelli, L. S. 891, 928, 929(28), 954(28,

190), 980, 987
Barkhash, V. A. 809(191), 880
Barkow, A. 34(197, 199), 54
Barlow, M. G. 517(96a, 96b), 542
Barltrop, J. A. 489(23), 541
Barluenga, J. 337, 381(42), 390(171),

401(194a, 194b, 195), 471, 475, 548(14),
586(14, 87), 587(87, 88), 628(156, 157),
634(169, 170), 635(170– 173), 636(172),
639, 641– 643, 698(14), 728(88), 737, 738

Barnes, D. M. 430(270, 272), 477
Barnes-Seeman, D. 405, 419(205c), 476
Barnette, W. E. 548(16), 598(108), 623(16),

639, 641
Barnum, B. A. 949(181a), 987
Barrans, R. E. 1062(183), 1086
Barreto, M. M. 345(72a), 472
Barretta, G. U. 165(62), 166(63), 168(62),

174, 175, 177, 178(63), 196
Barrish, J. C. 864(347), 884
Barta, N. S. 870(361), 884
Bartlett, P. A. 817, 861(208), 881
Bartlett, P. D. 546(5), 639
Bartlett, W. R. 862(333), 864(333, 343), 883,

884
Bartmess, J. E. 4, 20(14a), 27(169), 50, 54
Barton, D. H. R. 229(196, 197), 253,

537(145a, 145b), 544, 919(105c), 983
Bartroli, H. 381(148a), 474
Barush, L. 1045(90), 1084

Basic, C. 22(144), 45(272), 53, 56
Basselier, J. J. 512(81), 542
Bassi, I. W. 405(203), 476
Bassola, G. I. 1003(87), 1025
Batcho, A. D. 864(347), 884
Bates, R. B. 13(69), 51
Batroff, V. 453(321), 478
Bats, J. W. 919(105i), 983
Battiste, M. A. 731(92), 738
Bau, R. 894(46), 980
Bauer, I. 224(161), 253
Bauer, S. H. 23(150), 53
Bauer, T. 337, 381, 404(41), 471
Bauld, N. L. 17(90a – c), 31(90c), 52, 263(19),

323
Baulieu, E.-E. 654(62), 688
Baumann, L. 773, 777(87), 877
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Carré, D. J. 549, 550(29), 639
Carreño, M. C. 386(163, 164a, 164b),

387(166a – c), 474
Carretero, J. C. 387(165), 474
Carrié, R. 917(102c), 983
Carroll, P. J. 364(109), 473
Carroll, S. R. 20(120), 52
Carruthers, W. 337(27), 470, 481(1k), 540
Carter, J. D. 891, 893(22), 979
Carter, R. G. 712(49), 737
Cartier, A. 406(211), 476
Casares, A. M. 651, 653(31), 688
Casati, R. 1009(108), 1026
Caserio, M. C. 36(220), 55
Cashen, M. J. 803(178), 880
Cassani, G. 39(241), 55
Cassel, J. M. 299(152), 326
Casserly, E. W. 761, 762(63), 877
Cassis, R. 798(171), 880
Castedo, L. 373(126), 473, 652(36), 688
Castle, L. W. 32(194), 54
Castonguay, L. 381(150), 474
Castro, S. 919(105j), 983
Cativiela, C. 337, 338(28b), 434(286), 470,

478, 1051(122), 1052(132, 133, 143),
1054(161), 1068(143, 161), 1085

Caubère, P. 333(20), 470, 897, 903(54), 980,
1000(64, 65), 1001(64, 65, 71), 1025

Caulier, T. P. 1041, 1043(84), 1084
Caulton, K. G. 962(215), 988
Cavanaugh, R. 649(22), 688
Cavicchio, G. 294(130), 326
Cay, D. 428(268), 477
Caygill, G. B. 345(72f), 472
Ceccherelli, P. 698(27), 737
Celani, P. 201(53), 210(89, 90), 211(91– 93,

97), 218(89), 219(89, 90), 223(90),
230(204– 206), 238(206), 242(91,
204– 206), 250, 251, 253, 254

Cense, J. M. 917(104a), 983
Cetinkaya, B. 921(113b), 984
Cha, J. K. 345(69e), 471, 706(41), 737

Chackachery, E. 312(191), 327
Chadwick, R. R. 200, 201(41), 250
Chae, W. 266(28), 323
Chaffee, K. 915(92), 982
Chamberlain, C. S. 1069(239), 1087
Chambers, J. R. R. 1074(271), 1088
Chan, M. S. W. 259(10), 260(14), 323
Chan, T. H. 1030(3), 1032(20, 26), 1033(20),

1082
Chan, T. Y.-L. 998(40), 1024
Chan, W. H. 395(181), 475
Chandrakumar, N. S. 409(221), 476
Chandrasekhar, J. 834(249), 881
Chandross, E. A. 834(248), 881
Chang, K. 919(105h), 983
Chang, S. 701(33), 737, 950(184), 987
Chang, W. K. 547, 549, 550, 560(6), 639
Chang Kuo, M. C. 529(127), 543
Chao, K. H. 908, 910, 955(84a), 982
Chapleo, C. B. 836(253), 882
Chapman, B. J. 391(174), 475
Chapman, D. 651, 653(31), 688
Chapman, K. T. 1043(85), 1084
Chapman, O. L. 211(105), 213(110),

216(105), 247(110, 267), 248(281), 251,
255, 762(64), 877

Chaptal-Gradoz, N. 397(186), 475
Chapus, C. 337, 381, 404(41), 471
Charles, N. R. 444, 446, 447(305), 478
Charlish, J. L. 648(15, 16), 687
Charlton, J. L. 203(62), 250
Charlwood, B. V. 815(206), 881
Charrier, C. 511(74), 542
Chase, G. O. 1017(151), 1027
Chatt, J. 625(145), 642
Chatterjee, S. 115, 120(45), 195
Chaudhary, F. M. 929(134a), 985
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Fröhner, W. 937(153b), 986
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González, J. 337, 338(30), 470
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Körtvelyesi, T. 829(235), 881
Kos, A. J. 9(30), 50
Kose, M. 246(250), 255
Koshima, N. V. 678(177), 691
Koshy, K. M. 547, 549, 550, 560(6), 639
Kostic, N. M. 1074(273), 1088
Kotch, T. G. 1032, 1034(35), 1083
Koten, G. van 673, 675(152), 690
Kotera, O. 1074(285), 1088
Kotha, S. 345(76), 466(353), 472, 479
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Mó, O. 21, 22(138), 53
Mock, W. L. 1001(72), 1025
Modena, G. 547, 549, 597(7b), 598(7b, 110),

599(7b, 117), 637(7b), 638(179), 639,
641– 643

Modi, S. P. 658(87), 689
Moeller, M. 271(42), 324
Mogenis, A. 12(56), 51
Mohammad, K. P. 80(31), 195
Mohammad, S. A. 80(31), 195
Mohler, J. H. 90, 91(38), 195
Mokhi, M. 947(177a), 986
Mokrane, A. 406(211), 476
Møller, E. R. 515(89a, 89b), 542
Møller, J. 23(149), 53
Mollevanger, L. C. P. J. 154, 155(56), 196
Molloy, K. 439(297), 478
Momicchioli, F. 198, 203(18), 249
Mommers, A. A. 11(51), 12(59), 51
Momose, T. 318(204, 205), 328
Monchan, A. R. 511(72), 542
Mondon, M. 836(254), 882
Mongrain, M. 654(52), 688
Monpert, A. 917(102c), 983
Montero, C. 388(167), 474, 919(105j), 983
Montevecchi, P. C. 598(114), 641
Montgomery, F. J. 853(303), 883
Monti, D. 1009(106, 107), 1026
Montiel, D. C. 337, 338(31), 470
Montiel-Smith, S. 1007(100), 1026
Moon, B. 852(295), 882
Moon, S. 627(154), 642

Moore, A. L. 125, 134(49), 195
Moore, C. J. 537(144), 544
Moore, H. W. 653, 660, 664(48), 688
Moore, T. A. 125, 134(49), 195
Mooring, A. M. 762(64), 877
Moorthy, S. N. 1002(83), 1025
Moraczewski, J. 929(139b), 985
Moran, E. J. 708(43), 737
Moran, K. M. 731(92), 738
Moran, T. F. 9(33), 22(145), 50, 53
Mordenti, L. 1001(71), 1025
Moreland, R. J. 585(86), 641
Moreno, F. 378(140), 474
Morento, M. 919(105j), 983
More O’Ferrall, R. A. 550(31), 639
Moreto, J. 962(222), 988
Morgan, N. H. 36(217), 55
Morgenroth, F. 366(116), 473
Mori, A. 283(83), 324, 439(299a, 299b), 478
Morihashi, K. 198(14, 15), 218(15), 249
Morii, H. 198(7c), 249
Morisaki, Y. 717(61), 738
Morishige, K. 382(151), 474
Morishima, I. 632(164), 643
Morishita, N. 11(43, 44), 50
Morita, N. 923(121a, 121b), 957(194b), 984,

987
Morizur, J.-P. 37(221), 55
Mormann, M. 3(11), 19(11, 101), 22(11, 139,

142), 45(276), 49, 52, 53, 56
Morokuma, K. 818(212), 881, 1053(149, 150),

1054(150), 1085
Morosawa, S. 282(82), 324
Morril, T. C. 814(196), 880
Morris, R. C. 1014(137), 1027
Morrison, D. L. 712(53), 737
Morrison, H. 216(137– 139), 252
Morse, R. H. 213(118), 252
Mortellaro, M. A. 1074(262), 1087
Morteux, A. 718(62), 738
Mortezaei, R. 949(179a), 987
Mortlock, S. V. 349(80), 472
Morton, C. E. 979(250b), 989
Morton, D. R. 864(337, 338), 883
Mortreux, A. 75, 77(24), 195
Mosher, H. S. 660(98), 689
Mosimann, H. 601– 603(119), 642
Moss, G. P. 678(173), 691, 1008(101), 1026
Moss, R. A. 1074(268), 1087
Mosset, P. 959(199d), 987
Motallebi, S. 637(176, 178), 643
Motion, K. R. 756, 757(52), 876
Motoki, S. 496(39), 541
Motoyama, Y. 425(257, 258), 477, 1074(285),

1088
Motoyoshia, J. 340(56), 471
Moufid, N. 1059(172), 1086
Mouri, M. 451(312c), 478, 488(19, 20), 540



Author index 1127

Mousseron, M. 224(164, 166), 253
Mousseron-Canet, M. 224(164), 253
Moyano, A. 391(173), 475
Mruzek, M. N. 3(2), 49
Mucchino, C. 48(292), 57
Muchowski, J. M. 362(105b, 106), 473
Mueller, W. A. 1052(144), 1085
Mueller, W. H. 547(11), 548, 613, 622(20),

639
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Polányi, M. 997(33), 1024
Polborn, K. 265(25), 291(121), 323, 325
Polkovnikov, B. D. 999(52), 1014(138), 1025,

1027
Poll, T. 1049(117, 118a), 1051(118a), 1084
Pollini, G. P. 698(18, 19), 737
Polyakova, A. A. 8(21), 50
Pombo-Villar, E. 506(60), 541, 601(118), 642
Pomerantz, M. 218, 244(144), 252
Ponec, V. 998(39), 1024
Popkova, T. V. 604(124), 642
Pople, J. A. 67(14, 15), 195, 1047(104, 105,

107), 1084
Popova, L. L. 293(126, 129), 326
Porskamp, P. A. T. W. 494(33), 495(34), 541
Portis, A. R. 633(165), 643
Portoghese, P. S. 362(104), 473
Posner, G. H. 337, 373(35), 470
Postigo, J. A. 205(69, 70), 211, 213(69),

220(70, 153), 229(70), 250, 252
Potekhin, K. A. 606(128), 642
Potenza, J. 976(249a, 249b), 989
Potthoff, B. 482(5), 540
Potvin, P. 658(92), 689
Poupart, M.-A. 855(309, 310), 883
Poupko, R. 846(271), 882
Poursoulis, M. 872(373), 884
Powell, P. 943(166d, 171), 986
Pradier, C.-M. 1014(128), 1026
Pradilla, R. F. de la 919(105j), 983
Prahlad, V. 943, 961(170b), 986
Prakash, I. 381(149a), 474
Prange, U. 848(275), 882
Prantl, B. 339(48), 471
Prato, M. 497(42), 541
Pratt, A. C. 298(151), 326, 565(59b), 640
Pratt, L. 936(147a), 985
Pratt, R. M. 349(80), 350(81), 472
Prester, F. 459(333, 334), 479
Pretsch, E. 60, 61(6a), 194
Preuss, H. 681(183, 184), 691
Prewo, R. 523(113b, 113c), 543
Pribanic, M. 993(15), 1024
Pribytkova, I. M. 744(26), 876
Price, M. F. 861(327), 883
Prinzbach, H. 258(6), 281, 282(77a, 77c, 77d),

285(77d, 89– 92), 289(77a, 77c, 77d, 102),



Author index 1133

295(137), 323– 326, 364(110), 473,
780(101), 878

Pritzkow, W. 1051(123), 1085
Probert, M. K. S. 695(10), 737
Probst, E. L. 364(109), 473
Proctor, G. J. 779(96, 97), 877
Prodger, J. C. 855(313), 883
Prokofev, E. P. 678(175, 176), 691
Pross, A. 20(122), 52
Protiva, M. 1011(118), 1026
Proveaux, A. 40(257), 56
Pruitt, P. L. 893(36), 974(243a), 980, 989
Pryce, R. J. 439(297), 478
Pudovik, A. N. 663(116), 690
Pudukulathan, Z. 349(79), 472
Puentes, E. 549(27), 552(36), 553(37), 556(47,

48), 557(27), 639, 640
Pulay, P. 65(10), 194
Puliti, R. 162– 165(60), 196
Pullen, S. 230(199), 253
Purcell, W. L. 1074(274), 1088
Purick, R. 1013(124), 1026
Purrington, S. T. 561(56), 640
Pyrek, J. S. 482(2), 540

Qi, X. 269(35), 323
Qiao, M.-H. 998(47), 1025
Qin, J. 48(291), 57
Quail, J. W. 947(175), 986
Quarta, A. 976(248b), 989
Quast, H. 848, 849(276), 850(280– 283),

851(280, 284), 882
Queneau, Y. 345(69f), 471, 1031(14), 1066,

1068(210), 1069(231), 1082, 1086, 1087
Quibuyen, T. O. 1032(32), 1083
Quin, L. D. 773(82), 877
Quincy, D. A. 433(279, 280), 477
Quintero-Cortes, L. 1007(100), 1026

Raab, K. 962(218), 988
Raabe, G. 400(193), 475
Raasch, M. S. 492(28– 30), 541
Rabinowitz, J. 232, 233(217), 254
Racherla, U. S. 287(93), 295(136), 325, 326
Rackham, D. M. 75(25), 195
Rademacher, P. 404(201a), 475
Radhakrishnan, K. V. 450(311b), 478
Radom, L. 20(122), 52, 67(15), 195
Rafel, S. 343(64), 471
Ragains, M. L. 563(57), 640
Ragazos, I. N. 210(88), 211(91), 218, 219(88),

241(232), 242(91), 251, 254, 298(150), 326
Raghavachari, K. 67(14), 195
Raghavachari, R. 765(67), 877
Ragunathan, K. G. 1074(267, 268), 1087
Raimondi, L. 708(45), 737
Raj, C. P. 377(136), 473

Rajagopalan, K. 746, 747(29), 855(29, 315),
876, 883

Rakshit, A. B. 35(200), 54
Rall’, K. B. 681(182), 691
Ralls, J. W. 647(2), 664, 667(129), 687, 690
Ramaiah, D. 312(194), 327
Ramamurthy, V. 224(167), 229(194), 253,

303(168), 309, 313(180a), 327, 1032(34),
1083

Ramana, D. V. 34(198), 54
Ramaswamy, M. 943(166c), 986
Rambaud, M. 1032, 1034(30), 1083
Ramelot, T. R. 1055(164), 1085
Ramirez, J. 1075(289), 1088
Ramiszewski, S. W. 527(124), 543
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Ab initio calculations,
for Diels–Alder reactions 1048
for polyenals 70– 72

Acceptor Number 1051
Acetoxy-1,3-butadienes, Diels–Alder reaction

of 409, 410, 424, 426
Acetoxylation — see Hydroacetoxylation
Acrolein, NMR chemical shifts for 67, 68
Acromelic acid A, synthesis of 666, 667
Acrylates — see also

3-(Triphenylstannyl)acrylates
Diels–Alder reaction of 348– 350

Acylation, electrophilic 974
Acylium ions, reactions with diene complexes

947
Adamantanes, formation of 596, 597
Addition reactions, of conjugated dienes

694– 700
AF toxin IIc, synthesis of 959
Aldehydes, cycloaddition of 482, 486– 489
Aldol reactions 676
Alisamycin, NMR spectra of 115– 120
1,2-Alkadienes, radical cations of, allylic

cleavage of 8
Alkadienoates, NMR spectra of 72, 73
Alkenes — see also Allenylalkenes,

Bis(arylalkenes), Cycloalkenes,
Diacetoxyalkenes, Nitroalkenes,

Nitroxyalkenes
synthesis of 694, 695

Alkenols — see Aminoalkenols
Alkoxy-1,3-butadienes — see also

Methoxy-1,3-butadienes
Diels–Alder reaction of 408, 425

(Alkoxycyclobutadiene)metal cations 965,
968

Alkoxyhalogenation 572
Alkylation, palladium-catalysed 717, 718
Alkylidenecyclohexenes, synthesis of 733

Alkynes,
cycloaddition of,

to alkenes 466
to allenes 332, 333, 335, 337
to norbornadienes 458– 461

cyclodimerization of 962– 964
Diels–Alder reaction of 375, 376

Alkynyl– aryl bridging reactions 319
3-Alkynyl-2-cycloalkenones, nucleophilic

additions 670, 671
Allene, radical cations of 11

bimolecular reactions of 30, 31
Allene-1,3-dicarboxylates, Diels–Alder

reaction of 377
Allenes — see also Dactylallene,

˛-Lithioalkoxyallenes,
Stannylallenes, Thioarylallenes,

Trimethylsilylallenes, Vinylallenes
cyclic — see Cyclic allenes
cycloaddition of 331– 337

Lewis acid catalysed 333
formation of 670– 677, 683, 686
NMR spectra of 65, 66, 165– 181
rearrangement of 740– 753
reduction of 1012, 1013

ˇ-Allenic esters, formation of 671
Allenylalkenes, irradiation of 301
Allenyl enolates,

aldol reaction of 676
formation of 673
reactions with electrophiles 647, 670, 674

Allenylketene acetals,
formation of 674, 675
rearrangement of 676
silyl — see Silyl allenylketene acetals

Allenyl sulphoxides, Diels–Alder reaction of
377

Allyl cations,
formation of 558, 562, 563
rearrangement of 564
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(Allyl)Fe(CO)3 anion 951
Allylic cleavage 6–12
Allylic organomercurials 628
Allylic sulphones, synthesis of 698
˛-Allylic thioamides, synthesis of 735, 736
�-Allyliron lactone complexes, synthesis of

921
�-Allylnickel complexes 556
Allyl vinyl ethers, rearrangement of 728
Aluminium compounds, as chiral catalysts for

Diels–Alder reaction 405– 409, 488
Aluminiumoxy-1,3-cyclohexadienes,

cycloaddition of 331
AM1 calculations,

for allyl cations 558
for polyenes 111

Amidocuprates, reactions of 660
Amidomercuration 635
Amino acid derivatives, formation of 654
Amino acids, synthesis of 661
Aminoalkenols, synthesis of 697, 698
Aminomercuration 634
Amino sugars, synthesis of 726
Amphiphiles, in Diels–Alder reactions 1078
Angucyclinones, synthesis of 345
Anions,

diene-derived, ion/molecule reactions of 38
gaseous, mass spectra of 24–30

Annulenes 60
cycloaromatization of 141, 143

Anthracenes — see Fluorenoanthracenes
Anthrasteroids, formation of 537, 538
Antibiotic polyenes, NMR spectra of 89– 133
Antiestrogenic agents, synthesis of 654
Anti-Lewis acid interaction 1051
Arsoles, cycloaddition of 511, 512
Aryl–aryl bridging reactions 319– 321
1-Aryl-1,3-butadienes-F5, NMR spectra of 82,

83
Arylheptadienes, cyclization of 267
cis-1-(Arylsulphonamido)indan-2-ols, chiral,

Diels–Alder reaction of 400
Aryl–vinyl bridging reactions 317, 319– 322
Asymmetric induction, double 523
Attached proton test (ATP) 104
Automerization 740
Azabicyclononanes, formation of 623, 634
Aza-Cope –Mannich reactions 868
Aza-Diels–Alder reactions 1075
Aza-di-�-methane rearrangement 298
3-Aza-6,8-dioxabicyclo[3.2.1]octanes, chiral,

Diels–Alder reaction of 397
Azaheptafulvenes, cycloaddition of 442
Azidomercuration 632
Azinomycin A 708
Azirines,

cycloaddition of 506, 509
formation of 683

Azo compounds, Diels–Alder reaction of
529– 538

Azulenequinones, cycloaddition of 439, 442,
443

Bacteriorhodopsin 70, 89
2H static NMR spectra of 156– 164

Barbaralanes,
rearrangement of 843, 846, 848, 849
synthesis of 773

Barrelenes — see also Benzobarrelenes
electrophilic additions 610, 611

Benzimidazoles, formation of 530, 531
Benzobarrelenes — see also Dibenzobarrelenes

di-�-methane rearrangement of 306– 308
Benzocyclooctatetraenes, formation of 302
Benzofurans, cycloaddition of 439, 442, 443
Benzonorbornadienes, di-�-methane

rearrangement of 303– 305
Benzoquinones, cycloaddition of 489

to allenes 333, 335
Benzotrienes, di-�-methane rearrangement of

302, 303
Benzo– vinyl bridging reactions 306, 307, 309
Benzyl anion 27
Bicyclic enols, synthesis of 726
Bicyclo[1.1.0]butanes, formation of 221– 224
Bicyclodecenones, synthesis of 725
Bicyclo[3.2.0]heptadienes,

formation of 247
radical cations of 22, 23

Bicycloheptanes, formation of 265
Bicycloheptenols, formation of 271
Bicyclo[3.1.0]hexenes, formation of 231– 239,

243, 244
Bicyclononadienes, halogenation of 585
Bicyclonona-3,7-dienes,

iodination/iodochlorination of 592, 594, 595
Bicyclononanes — see Azabicyclononanes,

3,7-Dimethylenebicyclononanes,
Oxabicyclononanes

Bicyclo[2.2.2]octadienes, di-�-methane
rearrangement of 303, 306

Bicyclo[4.2.0]octa-2,4-dienes, radical cations
of 5, 6

Bicyclo[3.2.1]octa-2,6-dien-3-yl anion 28
Bicyclooctanes — see also

3-Aza-6,8-dioxabicyclo[3.2.1]octanes
formation of 590– 592

Bicyclo[3.3.0]octa-1,3,6-triene, gas-phase
acidity of 30

Bicyclooctenes, formation of 279
Bicyclo[2.1.0]pentanes, formation of 282
Bimolecular ion/molecule reactions 30– 38
1,10-Binaphthalene-8,80-diol, chiral,

Diels–Alder reaction of 399, 400
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Binaphthols, as Diels–Alder catalysts 419,
420, 425– 427, 437

Biomimetic processes 260
Biphenyl, as cosensitizer in electron-transfer

reactions 260
Bis(arylalkenes), cyclization of 273– 278
Bishomoaromaticity 27, 28
Bis-homoconjugative stabilization 28
Bishomocubanes, formation of 288
Bishomohexaprismanes, formation of 289
Bis(oxazolidine) complexes, as Diels–Alder

catalysts 426– 434
1,2-Bis(phenylsulphonyl)ethylenes,

Diels–Alder reaction of 368
Bis-o-quinodimethanes, copolymers with

[60]fullerenes 364, 368
Bond cleavage, C�C, bis-allylic 6
Borinanes — see Oxazaborinanes
Bornanesultams 660
Borolidines — see 1,2,3-Oxazaborolidines
Boron compounds, as chiral catalysts for

Diels–Alder reaction 409– 421, 488, 489
anti-Bredt adducts 266
Brexadiene, rearrangement of 811, 814
Brexanes, formation of 592
Bridging hydrogen exchange 900– 902
Bromofluorination 582, 583
Brownstein Polarity Parameter 1051
Bruceantin, synthesis of 663
Bullvalenes, rearrangement of 843, 846
Butadiene C Acrolein Paradigm 1048
Butadiene – cyclobutene interconversion 15,

16, 198, 210, 219
Butadienes — see 1,2-Butadienes,

1,3-Butadienes,
Tetramethylbutadienes

1,2-Butadienes, cycloaddition of 333
1,3-Butadienes — see also

Acetoxy-1,3-butadienes,
Alkoxy-1,3-butadienes,

1-Aryl-1,3-butadienes-F5,
2,3-Neopentyl-1,3-butadiene,

Sulphinyl-1,3-butadienes,
Triarylsilyloxy-1,3-butadienes,

Trimethylsilyloxy-1,3-butadienes
anions of, ion/molecule reactions of 38
chiral, Diels–Alder reaction of 387– 391,

396, 397
cis/trans interconversion of 210
Diels–Alder reaction of 342, 343, 349, 353,

399, 408– 412, 424– 426
in water 1075, 1076

electrocyclic ring closure of 216, 218– 220,
222, 223

excited singlet states of 200
ion/molecule reactions of 35, 36
radical cations of 6, 7, 11–13

bimolecular reactions of 31, 32

Butadienylcyclopropane rearrangement 757,
758

1,3-Butadienyl-o-methyl mandelate, chiral,
Diels–Alder reaction of 396

Cage compounds, synthesis of 280, 283,
288– 290

Calistegine B2 957
˛-Camphene 75
Capnellanes, synthesis of 272
Carbene –carbene rearrangement 760, 761
Carbenes, foiled 761
Carbenium ions — see also

Triphenylcarbenium ions
addition reactions of 558– 560
as intermediates 569

Carbocation rearrangements 787– 793
doping conditions in 814
of nonconjugated dienes 808– 816

Carbohydrates, as chiral dienophiles in
Diels–Alder reaction 384– 386

Carbometalation 670
Carbonotropic migrations 782, 783
Carbonyl compounds, Diels–Alder reaction of

482– 490
ˇ-Carotene,

mass spectra of 49
NMR spectra of 76, 125– 132, 134

ˇ,ˇ-Carotene, NMR spectra of 108, 110, 111,
114

70-apo-ˇ-Carotenes, NMR spectra of 108,
110– 114

Carotenoids, mass spectra of 45, 47– 49
Carotenoporphyrin, NMR spectra of 125, 126,

128, 131, 133
Cassiol, synthesis of 416
Catharanthine 1038
CDC double bonds, localization of,

gas-phase 39–43
liquid-phase 39

Cedrenes, synthesis of 272
Cephalosporin triflates, cycloaddition of 333,

336
Cerorubenic acid-III methyl ester, synthesis of

723
Chaotropic agents 1066
Charge delocalization 563
Charge transfer energy 1053, 1054
C5H8 isomers, radical cations of 8, 9
Chlorosulphines, cycloaddition of 492– 494
Chlorotetaine, synthesis of 654, 655
C5H8 radical cation manifold 9
Circumambulatory rearrangements 781– 786
Claisen rearrangement 728– 736, 861– 868

thio- 864, 866, 867
Cobaltacyclobutenes 932
Cohesive energy density, of water 1066, 1067
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�-Complexes, as intermediates 677, 686
Conical intersections 199, 201, 210, 219, 222,

230, 242, 248
Conjugated diene complexes,

13C NMR spectra of 892– 894
crystal structure of 890, 919, 927
fluxional behaviour of 894– 897
1H NMR spectra of 890– 892, 895
in stereoselective synthesis 957– 961
of Co,

decomplexation of 937
nucleophilic additions to 954, 955
protonation of 943– 945
reactions with carbon electrophiles 945,

947
synthesis of 928– 936

of Cr, Mo and W,
decomplexation of 937– 939
deprotonation of 947, 949
nucleophilic additions to 955– 957
synthesis/isomerization of 906– 913

of Fe,
decomplexation of 937, 938
deprotonation of 949, 950
isomerization of 923– 925
nucleophilic additions to 950– 954, 958,

959
protonation of 943– 945
reactions with carbon electrophiles 945,

947, 948
synthesis of 917– 923

of Mn and Re,
decomplexation of 937
protonation of 943– 945
synthesis/isomerization of 913– 917

of Nb and Ta 906
insertion reactions of 941
synthesis/isomerization of 906

of Rh and Ir,
protonation of 943– 945
reactions with carbon electrophiles 945,

947
synthesis of 936

of Ru and Os,
deprotonation of 949
reactions with carbon electrophiles 945,

947
synthesis of 926– 928

of Ti, Zr and Hf,
decomplexation of 937– 940
insertion reactions of 941– 943
synthesis/isomerization of 902– 906

�-type 886– 890
Conjugated dienes,

acetoxychlorination/allylic amination of 697,
698

acyclic,
cis/trans interconversion of 198, 210– 212

electrocyclic ring closure of 198, 210,
212– 224

E/Z-isomerization of 198– 200, 203,
208– 212, 217, 218

cyclic,
electrocyclic ring closure of 213– 217
electrocyclic ring opening of 225– 230

cycloaddition of 330, 331 — see also
Diels–Alder reactions

dimerization of 718, 719
dithiolation of 699, 700
electrophilic additions,

of bromine 572– 580
of carbenium ions 558– 560
of carboxylic acids 552, 553
of chlorine 564– 571
of fluorine 561– 564
of halogen azides 587, 588
of hydrochloric acid 553– 555
of hydrocyanic acid 555– 557
of hydrogen sulphide 557, 558
of iodine 585– 588
of mercury compounds 627– 631
of selenenyl compounds 614– 616
of sulphenyl compounds 599– 606

epoxidation of 701– 704
halogenation of 694, 696
hydration of, acid-catalysed 549– 553
hydroacylation of, ruthenium-catalysed 717,

718
hydrocyanation of 695, 696
hydrogenation of 694, 695
[1,5]-hydrogen migration in 224
hydroxylation of 704, 705
NMR chemical shifts for 61–63
NMR coupling constants for 61
NMR spectra of, in solution 72–84
nucleophilic additions,

of carbon nucleophiles 647– 658
of hydrogen nucleophiles 658, 659
of nitrogen nucleophiles 660, 661
of oxygen nucleophiles 661– 663
of phosphorus nucleophiles 663
of selenium nucleophiles 663, 664
of sulphur nucleophiles 664– 669

oxidation of 696, 697
phenylsulphonylmercuration of 698
photopericyclic reactions of 212– 230
rearrangement of 753– 764
reduction of 1013– 1016

Conjugated polyenes,
acyclic,

cis/trans interconversion of 211, 212
electrocyclic ring closure of 231– 239
E/Z-isomerization of 199, 201– 211, 232,

234, 236, 245
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cyclic,
electrocyclic ring closure of 236– 238,

247, 248
electrocyclic ring opening of 248, 249

dimerization of 719, 720
electronic spectra of 200– 202
excited triplet states of 202
[1,5]-hydrogen migration in 231, 243
[1,7]-hydrogen migration in 247, 248
NMR spectra of 84– 86
rearrangement of 786– 790
synthesis of 712, 714, 716

Cope rearrangement 14, 675, 722– 730,
817– 851
aza- 868– 873
hetero- 860– 875
multihetero- 873– 875
oxa-, cationic 866, 867
oxy- 851– 860

anionic 852– 855
thermal 855– 859

photochemical 264
Copper catalysts, chiral, in cyclization of

nonconjugated dienes 271
Copper(II) compounds, as chiral catalysts for

Diels–Alder reaction 426– 433, 487
Copper(III) intermediates, in nucleophilic

additions 672, 677, 686
Corticosteroids, synthesis of 657
COSY spectroscopy,

of conjugated dienes 72, 74, 82
of conjugated polyenes 84, 85
of ˛,ω-diphenylpolyenyl anions 183, 184
of lagunamycin 118, 121
of rumbrin 111, 112, 115
of viridenomycin 121, 124
of YS-822A 97, 100

Counterion translocation 574
Coupling reactions 710– 718

promoted by organometallic reagents
712– 718

Crotonaldehyde, NMR chemical shifts for 67,
68

Crown ethers, formation of 276
Cubanes, formation of 282
Cumulated dienes, cycloaddition of 331– 337
Cumulenes, rearrangement of 740, 750, 751,

753
Cyanation — see Hydrocyanation,

Oxycyanation
Cyanoarenes, as electron-accepting sensitizers

258– 270
Cyanocuprates, reactions with enynes 671, 672
Cyanothioformamides, cycloaddition of 495
Cyclic allenes, cycloaddition of 335, 337
Cyclic dienes — see also Cyclobutadienes,

Cycloheptadienes,

Cyclohexadienes, Cyclononadienes,
Cyclooctadienes, Cyclopentadienes,

Tricyclodecadienes
acid-catalysed hydration of 552

effects of ring size on 550
electrophilic additions,

of bromine 580– 585
of carboxylic acids 552
of chlorine 570– 572
of hydrocyanic acid 555, 556
of iodine 588– 597
of mercury compounds 631– 635
of selenenyl compounds 616– 624
of sulphenyl compounds 606– 613

NMR chemical shifts for 62, 64, 80
rearrangement of 781– 786

Cyclic polyenes — see also Annulenes,
Cycloheptatrienes,
1,2,4-Cyclohexatrienes, Cyclooctatetraenes,

Cyclooctatrienes
NMR chemical shifts for 60, 64, 65
rearrangement of 764– 778

Cyclization, transannular 27, 571
[2 C 2 C 2]Cyclization 929
[2 C 2]Cycloaddition reactions 40, 282, 283,

330– 337
head-to-head 279, 280

[2 C 2 C 2]Cycloaddition reactions,
metal-mediated 457– 469

[3 C 2]Cycloaddition reactions 957, 958
[4 C 2]Cycloaddition reactions 34– 38, 957,

958, 1036 — see also Diels–Alder reactions
[6 C 4]Cycloaddition reactions 437– 449

metal-mediated 443– 449
[8 C 2]Cycloaddition reactions 449– 456
Cycloalkanes — see Bicyclononanes,

Bicyclooctanes, Cyclobutanes,
Cyclohexanes, Cyclopentanes,

Cyclopropanes, Hexacyclotetradecanes
Cycloalkenes — see Bicyclooctenes,

Cyclobutenes, Cyclohexenes,
Cyclopentenes, Cyclopropenes

Cycloalkenols — see Vinylbicyclooctenols
Cycloalkenones — see

3-Alkynyl-2-cycloalkenones,
Bicyclodecenones,
Cyclopentenones

Cyclobutadiene, radical cations of,
bimolecular reactions of 31
mass spectra of 19

(Cyclobutadiene)metal complexes,
crystal struture of 890
decomplexation of 969, 973– 975, 977
fluxional behaviour of 896
isomerization of 967, 969– 972
ligand substitution in 969, 973
NMR spectra of 893, 894
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(Cyclobutadiene)metal complexes, (continued)
photolysis of 974
reactions of,

with electrophiles 974, 976
with nucleophiles 974, 976, 978

synthesis of 961– 967
by alkyne cyclodimerization 962– 964
from 4-membered ring precursors 961,

962
Cyclobutadienes, Diels–Alder reaction of 973
Cyclobutanes — see also

Bicyclo[1.1.0]butanes, Divinylcyclobutanes
formation of 265, 270– 290

copper(I) triflate controlled 270– 273
Cyclobutenes — see also Cobaltacyclobutenes

formation of 198, 210, 212– 221, 280
ring opening of, photochemical 220, 229

Cyclocolorenone, synthesis of 957
ˇ-Cyclodextrin, as constrained environment

291
Cyclodextrins, in Diels–Alder reactions 1078
Cycloheptadienes — see also

Bicyclo[3.2.0]heptadienes
electrocyclic ring closure of 213

Cycloheptafuranones, cycloaddition of
450– 452

(�4-Cycloheptatriene)metal complexes,
ring-whizzing in 899, 900

Cycloheptatrienes,
cycloaddition of 445– 448
protonated, isomerization of 19
radical cations of, mass spectra of 22, 23
rearrangement of 764– 766

1,3,5-Cycloheptatrienes,
electrocyclic ring closure of 247, 248
[1,7]-hydrogen migration in 247, 248
protonated, mass spectra of 45

Cycloheptatrienyl anion 27
Cyclohexadiene – hexatriene interconversions,

photochromic materials based on 244– 247
(Cyclohexadiene)metal complexes 916
Cyclohexadienes — see also

Aluminiumoxy-1,3-cyclohexadienes,
Methylenecyclohexadienes
[2 C 2]cycloaddition of 331
Diels–Alder reaction of 1076
electrocyclic ring closure of 214
electrocyclic ring opening of 225– 230
formation of 231– 235, 237, 648
radical cations of, mass spectra of 20, 21

Cyclohexadienones, electrocyclic ring opening
of 229

Cyclohexane, 1,4-radical cation of 264
1,3-Cyclohexanediones, formation of 648
Cyclohexanes — see Divinylcyclohexanes
1,2,4-Cyclohexatrienes, cycloaddition of 333
Cyclohexenes — see also

Alkylidenecyclohexenes,

Bicyclo[3.1.0]hexenes, Vinylcyclohexenes
radical cations of 5

retro-Diels–Alder reaction of 6
synthesis of 1036

Cyclohexyl-based chiral auxiliaries, in
Diels–Alder reaction 390– 393

Cyclononadienes — see also
Bicyclononadienes
reactions with selenenyl compounds 622,

623
Cyclooctadienes — see also

Bicyclo[2.2.2]octadienes,
Bicyclo[4.2.0]octa-2,4-dienes,

Tricyclooctadienes
radical cations of,

EI spectra of 17
mass spectra of 23

1,5-Cyclooctadienes,
cyclization of 270, 271
electrophilic additions,

of bromine 583
of carboxylic acids 552
of chlorine 571, 572
of iodine 590– 593
of mercury 634, 635
of selenenyl compounds 621– 624

(�4-Cyclooctatetraene)metal complexes,
ring-whizzing in 897, 898

Cyclooctatetraenes — see also
Benzocyclooctatetraenes
electron affinity of 30
formation of 307, 312, 315
radical cations of, mass spectra of 23, 24
rearrangement of 773– 778

Cyclooctatrienes — see also
Bicyclo[3.3.0]octa-1,3,6-triene
radical cations of, mass spectra of 23, 24
rearrangement of 766– 773

Cyclopentadienes,
anions of, ion/molecule reactions of 38
cyclization of 266
[2 C 2]cycloaddition of 330
Diels–Alder reaction of 343, 349, 350,

1041– 1043, 1051
hydrogen-bond donor catalysed 1060,

1061
in water 1031, 1056, 1057, 1062, 1064,

1066, 1068, 1074, 1077, 1078, 1081
Lewis acid catalysed 351, 352, 354, 1046,

1050
non-Lewis acid catalysed 355
site-selective 361
with allenes 377
with chiral catalysts 405– 408, 410– 419,

421– 423, 426, 428– 430, 432– 436
with chiral dienophiles 383– 387, 392,

393, 395, 398– 400, 403
gas-phase acidity of 29
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ion/molecule reactions of 36
radical cations of, mass spectra of 20
rearrangement of 781– 786

(Cyclopentadienone)cobalt complexes,
synthesis of 932

(Cyclopentadienone)Fe(CO)3 complexes,
synthesis of 922

Cyclopentanes — see Bicyclo[2.1.0]pentanes,
Divinylcyclopentanes

Cyclopentanones, formation of 272, 952, 953
Cyclopentenes, radical cations of,

thermochemistry of 4, 6
Cyclopentenones, formation of 939
Cyclophanes,

formation of 962, 974, 976
irradiation of 296
synthesis of 273– 278

Cyclopropanation– Cope rearrangement 842
Cyclopropanes — see also

Methylenecyclopropanes,
Vinylcyclopropanes
formation of 317, 318

Cyclopropenes — see also
Methylenecyclopropenes,
Vinylcyclopropenes
fused 761
reactions with iron carbonyls 921

Cyclopropyl– trimethylenemethane diradicals
753, 754

Dactylallene, NMR spectra of 165, 166
Danishefsky’s diene 483, 488, 497– 500
cis-Decalins, synthesis of 725
1,5-Dehydroquadricyclane, synthesis of 291
Dendrimers, synthesis of 366, 368, 369
Dewar benzene, formation of 296
DFT calculations 894
Diacetoxyalkenes, synthesis of 696, 697
Diacetoxylation 553
Dialkenyl ethers, cyclization of 262– 264
Diallylic amines, cycloaddition of 280
˛,ω-Diaryl-F6-polyenes, NMR spectra of 82,

83
Diazines — see Oxadiazines
Dibenzobarrelenes, di-�-methane

rearrangement of 308– 316
asymmetric induction in 315
phase effects on 313– 316
regiospecifity of 310

Dibenzopentalene ketones, formation of 312,
313

Dibenzosemibullvalenes, formation of
309– 316

Di-�-borate process 319
9,10-Dicyanoanthracene (DCA), as

electron-accepting sensitizer 258, 262,
264– 267

p-Dicyanobenzene (DCB), as
electron-accepting sensitizer 258– 261, 267

1,4-Dicyano-2,3,5,6-tetramethylbenzene, as
electron-accepting sensitizer 259

5,6-Didehydro-3,4-dihydro-2H-pyran,
cycloaddition of 333

Diels–Alder-ase 1037
Diels–Alder reactions 16–19, 60, 75, 337,

338, 377, 481, 1036– 1043
autocatalytic 357
aza- — see Aza-Diels–Alder reactions
chiral auxiliaries in 381– 404
chiral catalysts for 404– 437

aluminium 405– 409, 488
boron 409– 421
copper(II) 426– 433
titanium 421– 426

effect of ultrasonic irradiation 1041, 1043
endo-selectivity of 1036, 1040
homo- — see Homo-Diels–Alder reactions
in synthesis of polymers 364, 366, 367
in targeted synthesis 344– 350
in vivo 1036– 1038
in water 1031

additives to 1068– 1071
Lewis acid catalysis of 1032, 1074– 1077
non-Lewis acid catalysis of 1077– 1081
reactivity of 1064– 1068
selectivity of 1068

Lewis acid catalysis of 350– 355, 404– 437,
1032, 1043– 1049, 1074– 1077

micellar catalysis of 1037, 1078, 1080
non-Lewis acid catalysis of 355– 361,

1077– 1081
of alkynes 375, 376
of arsoles 511, 512
of azo compounds 529– 538
of 1,3-butadienes 342, 343, 349, 353, 399,

408– 412, 424– 426
of carbonyl compounds 482– 490
of cumulated dienes/dienophiles 374– 377
of cyclobutadienes 973
of fullerenes 377– 379
of furans 356, 357, 363, 366– 372, 416,

430, 431
of imines 497– 506
of nitriles 508, 510, 511
of nitroso compounds 514– 526
of phospholes 511
of pyrones/pyridones 373, 374
of singlet oxygen 512– 514
of SDN compounds 526– 529
of SDO compounds 514
of thiocarbonyl compounds 490– 496
of (triene)metal complexes 959
of vinylallenes 374– 376, 675, 676, 685
photochemical 235– 239
resin-bound 379, 380
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Diels–Alder reactions (continued)
retro- — see Retro-Diels–Alder reactions
site-selective 361– 363
solvent effects on 1049– 1053
tandem 364– 367
theoretical treatment of 338– 344,

1038– 1040, 1046– 1048
(Dienal)metal complexes 959, 960
Dienals — see also Hexa-2,4-dienal

Wittig reaction of 711
Dienediol– phenol rearrangement 804
(�4-Diene)MLn(H) complexes 945
Dienes, sugar-derived, osmylation of 706, 707
1,4-Dienes, di-�-methane rearrangement of

298– 323
�4-Dienes, equilibrium with

�2,�-metallacyclopentenes 889, 890
Dienoates — see Alkadienoates, 2,4-Dienoates,

Dodecadienoates,
Pentadienoates, 2,3-Tridecadienoates

2,4-Dienoates, nucleophilic additions 658
Dienol– benzene rearrangement 803
(Dienone)metal complexes 959, 960
Dienone – phenol rearrangements 793– 808
Dienones — see also Hexadienones,

Tetrachlorocyclopentadienone
nucleophilic additions 648, 664

�5-Dienyl cations, nucleophilic additions 922,
923, 936

Dienyl sulphones, synthesis of 698
Dienynes, nucleophilic additions 683
11,12-DiHETE, synthesis of 961
1,2-Dihydronaphthalenes, electrocyclic ring

opening of 229, 243, 244
Dihydrooxazines, formation of 514– 526
Dihydropyrans — see also

Methylenedihydropyrans
formation of 482– 485

Dihydropyridines, formation of 506
Dihydropyridinium ions, Diels–Alder reaction

of 350, 351
Dihydropyridones, formation of 499– 505
Dihydropyrones, formation of 488, 489
2,5-Dihydroselenophene 1,1-dioxides,

formation of 540
Dihydrothiapyrans, formation of 490, 491
4,5-Dihydro-5-vinylisoxazoles, hydroxylation

of 708, 710
2,5-Diketopiperazines, chiral, Diels–Alder

reaction of 402, 404
Dimedone enolate, nucleophilic additions 650
Dimerization reactions 718– 720
Di-�-methane rearrangements, of

nonconjugated dienes 298– 323
effect of constrained environment on 299,

303
oxa- 298

3,7-Dimethylenebicyclononanes, halogenation
of 596

1,3-Dimethylenecyclobutane-1,3-diyl radical
anions 25

2,6-Dimethylhepta-1,6-diene, cyclization of
260, 261

3,4-Dimethylhexa-2,4-diene, NMR spectra of
73

˛,ω-Diphenylpolyenyl anions 182– 187
Distortionless enhancement by polarization

transfer (DEPT) 94, 111, 119
Divinylcyclobutanes, rearrangement of 778,

838– 842
Divinylcyclohexanes, rearrangement of 833,

836, 837
Divinylcyclopentanes, rearrangement of 834,

836– 840
Divinylcyclopropanes, rearrangement of

842– 851
Divinyl ethers, cyclization of 271, 272
Diynes — see also Enediynes

cycloaddition of 461– 469
Dodecadienoates, formation of 652
Dodecatrienes, radical cations of 13
Dolabellatrienone, synthesis of 726, 728
Doping effect 598
Double quantum filtered phase-sensitive

correlated spectroscopy (DQF-COSY) 95,
97

D–� parameter 1051
Dyotropic rearrangements 778– 781

EHT calculations 894, 900
Electron-transfer reactions, of nonconjugated

dienes 258– 270
Electrophilic addition reactions 546– 549

anti vs syn stereochemistry in 547
electrophilic carbenium ions 558– 560
electrophilic halogens 560– 597
electrophilic hydrogen 549– 558
electrophilic mercury 625– 637
electrophilic sulphur and selenium 597– 625
kinetic vs thermodynamic control in 548
Markovnikov vs anti-Markovnikov

regiochemistry in 547
molecular vs ionic mechanism in 568
open vs bridged intermediates in 548
parallel and/or cross �-cyclizations in 548
1,2- vs 1,4-addition in 547, 574, 575

Electrophilic assistance 577
Enamines, cycloaddition of 451, 461
Endoperoxides, formation of 512, 513
Enediynes, nucleophilic additions 683, 686
Enols, silyl derivatives of, cyclization of 262
Enones, di-�-methane rearrangement of 318
˛,ˇ-Enones, cycloaddition of 465
Envelope flip mechanism 896, 897, 933
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Enynes — see also Tetraenynes
nucleophilic additions 647

of carbon nucleophiles 670– 677, 686
of nitrogen nucleophiles 678– 681
of oxygen nucleophiles 678, 680
of phosphorus nucleophiles 678, 680
of silicon nucleophiles 681
of sulphur nucleophiles 680– 682

Enzyme inhibitors 654
Epiclovanes, formation of 650
Episelenuranes 614
Epiverbenalol, synthesis of 959
Epothilone B, synthesis of 712, 713
Erythronolide A 706
Estradiol derivatives, synthesis of 654
Estrones, formation of 657
5-Ethylidenenorbornene, rearrangement of 810,

814
Exchange energy 1053

Farnesyl acetates, cyclization of 260
Filipin III, NMR spectra of 132– 136
Fluorenoanthracenes, synthesis of 346
Fluorine opsin shift (FOS) 125
FR-901, 228 666
Frontier Molecular Orbital (FMO) theory, for

Diels–Alder reactions 1038– 1040, 1046,
1047

Fulgides 244– 247
[60]Fullerene, copolymers with

bis-o-quinodimethanes 364, 368
Fullerenes,

Diels–Alder reaction of 377– 379
NMR spectra of 186– 194

Fulvenes — see also Heptafulvenes
cycloaddition of 437, 438
protonated, mass spectra of 45
radical anions of 25
radical cations of, mass spectra of 21

Fulvenium ions, mass spectra of 21, 22
Fungichromin, NMR spectra of 93, 94
Furanones, di-�-methane rearrangement of

318, 319
Furans — see also Benzofurans,

Tetrahydrofurans
Diels–Alder reaction of 366– 372, 1043,

1065
boron-catalysed 416
copper(II)-catalysed 430, 431
non-Lewis acid catalysed 356, 357
polymerizing 363

Gaussian-90 program 67
Geiparvarin, synthesis of 678, 679
Geraniol, cyclization of 258
Geranyl acetates, cyclization of 260
GIAO theory 65

Gibberellic acid, synthesis of 416
Gilman cuprates, reactions of,

with dienes 653
with enynes 671, 672

Gingerol, synthesis of 961
N-Glycosyl homoallylamines, rearrangement

of 726
Gracillins, synthesis of 409
Grandisol, synthesis of 271
Grignard reagents 712

reactions of,
with dienes 652, 653
with enynes 673

Halogenation — see Hydroxyhalogenation
Halogenoadamantylammonium salts, formation

of 596
Halonium ions, bridged 562, 574
Hantzsch ester 658
Hard and Soft Acids and Bases (HSAB)

principle 677, 1069
Heptadienes — see Arylheptadienes,

Cycloheptadienes,
2,6-Dimethylhepta-1,6-diene

1,6-Heptadiynes, polymerization of 87
Heptafulvenes — see also Azaheptafulvenes

cycloaddition of 452, 454
HETCOR spectroscopy 183, 184
5-HETE methyl ester, synthesis of 959
Hetero-di-�-methane systems 319, 320
Hetero-norbornadienes — see also

Oxanorbornadienes
cyclization of 295, 296

Heteronuclear multiple bond correlation
(HMBC) spectroscopy 82, 101, 112, 113,
116, 117, 119, 121

Heteronuclear multiple-quantum coherence
(HMQC) spectroscopy 116, 121

Heteronuclear Overhauser enhancement
spectroscopy (HOESY) 167, 169, 171– 173

Heteronuclear single-quantum coherence
(HSQC) spectroscopy 133

Hexacyclotetradecanes, formation of 283– 285
Hexa-2,4-dienal, NMR chemical shifts for

67– 69
Hexadienes — see also Cyclohexadienes,

3,4-Dimethylhexa-2,4-diene
radical cations of 9, 10

thermochemistry of 4
Hexadienones — see also Cyclohexadienones

nucleophilic additions 648
Hexapyranosides, formation of 484
Hexatriacontatetraynes, polymerization of 141
Hexatrienes — see also 1,2,4-Cyclohexatrienes,

1,3,5-Hexatrienes
NMR spectra of 76, 78
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1,3,5-Hexatrienes,
electrocyclic ring closure of 236– 239, 244,

245
theoretical studies of 242

excited singlet states of 200, 201, 241
E/Z-isomerization of 199, 211
formation of 214, 225, 229, 230
radical cations of, mass spectra of 20, 21
spectral studies of 241, 242

Highest Occupied Molecular Orbitals
(HOMOs) 1038– 1040

Homoallylic participation 609
Homoallylic rearrangement 621
Homoconjugation 290
Homo-Diels–Alder reactions 457– 461
Homogeraniol, cyclization of 625
Homohypostrophene, bromination of 581
HOMO–LUMO gap, in Diels–Alder reactions

1039, 1046
HOMO–LUMO interactions 580
Homonerol, cyclization of 625
Homonuclear Hartmann–Hahn (HOHAHA)

spectroscopy 101
Housanes, formation of 301
Hula-Twist mechanism 211, 241
Hydride abstraction 945, 947, 956, 957
Hydride addition 957
Hydroacetoxylation 552
Hydrocyanation 555– 557, 657
Hydrogenation,

heterogeneous catalysed 997– 1001
homogeneous catalysed 992– 997
ionic 1003, 1004
stereoselectivity in 1022, 1023

Hydrogen bonding, in water 1053– 1057
Hydrogen-bonding additives 1055, 1058– 1062
[1,5]-Hydrogen migration,

in conjugated dienes 224
in conjugated trienes 231, 243
in prismanes 296

[1,7]-Hydrogen migration, in conjugated
trienes 247, 248

Hydrogen scrambling 17, 18
Hydroperoxymercuration 637
Hydrophobic packing 1066
Hydroxyhalogenation 572
Hydroxyisochainins, NMR spectra of 93, 94
Hydroxymercuration 632
Hypostrophene, bromination of 581, 582

IGLO theory 65
Ikarugamycin 959
Imidazoles — see Benzimidazoles
Imidazolidin-2-ones, chiral, Diels–Alder

reaction of 398
Imines, Diels–Alder reaction of 497– 506
Iminium salts, cycloaddition of 506

Iminothiazolidinones, formation of 682
INADEQUATE spectroscopy 81, 82, 115
Indoles, cycloaddition of 280, 461
Indolizines, cycloaddition of 452, 453, 455
INEPT 73
Iodocyclization 590
Iodofunctionalization 586
ˇ-Ionone ring 151
Ion pairs, solvent-separated 561
Ireland–Claisen rearrangement 676
Isochainins — see also Hydroxyisochainins

NMR spectra of 93, 94
Isoindoloisoquinolines, cycloaddition of 453,

456
Isopagodanes, formation of 289
Isoprene, ion/molecule reactions of 36
Isotoluenes, radical cations of 22, 23
Isoxazoles — see

4,5-Dihydro-5-vinylisoxazoles

Kauranes, synthesis of 464
Ketene acetals — see Allenylketene acetals
Ketenes — see also Vinylketenes

cycloaddition of 490
Kijanimycin 415
Klopman– Salem –Fukui relationship 1039

ˇ-Lactams, synthesis of 660, 661
Lagunamycin, NMR spectra of 118, 121
Lanthanides, as chiral catalysts for

Diels–Alder reaction 434– 436, 485– 487
LAOCOON program 117
Lasiol, synthesis of 938
Leukotriene A4 methyl ester, synthesis of 702,

703, 711
Lewis acids,

as catalysts for Diels–Alder reactions
350– 355, 404– 437, 1032, 1043– 1049,
1074– 1077

enantioselective induction by 1045
general aspects of catalysis by 1071– 1074

Ligand rotation 894– 896
Ligularenolides, synthesis of 658, 660
Limonene 75, 258, 259

radical cations of 17, 18
Linoleic acids, NMR spectra of 80–82
Lipoic acid methyl ester, synthesis of 959
˛-Lithioalkoxyallenes, NMR spectra of

169– 173
LORG theory 65, 67
Loroxanthin, mass spectra of 45, 46
Lowe –Brewster’s rule 165
Lowest Unoccupied Molecular Orbitals

(LUMOs) 1039, 1040
LTA4, synthesis of 959
LTB4, synthesis of 959
LTB4 antagonist SM 9064, synthesis of 959
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Lycopene, mass spectra of 43, 44
Lycoranes, synthesis of 463

Macrolactin A 961
Magnesium compounds, as chiral catalysts for

Diels–Alder reaction 433
Mass-analysed ion kinetic energy (MIKE)

spectroscopy 8
Mass spectrometry 2, 3

in localization of C�C bond unsaturation
39– 43

negative-ion 24– 30
of allylic cleavage reactions 6–12
of cycloalkadienes 19– 23
of cycloalkapolyenes 19, 22– 24
of Diels–Alder reactions 16– 19
of ion/molecule reactions 30– 38
of isomerizations 15, 16
of McLafferty reactions 12– 15
of terpenes, terpenoids and carotenoids

43– 49
McLafferty reaction 12– 15
Mercuration 625– 637 — see also

Amidomercuration, Aminomercuration,
Azidomercuration, Hydroperoxymercuration,

Hydroxymercuration,
Methoxymercuration, Peroxymercuration,

Solvomercuration,
Sulphamidomercuration,

Sulphenylmercuration
Mercurinium ions 626
Mercury compounds, addition to CDC bonds

625– 637
Mesoxalates, cycloaddition of 482– 485
Metal-bound polyenes, NMR spectra of

133– 140
Metal–carbene complexes 942, 943
Metal fragment orbitals 887
Metal migration 943, 945
Metal–polyene complexes, synthesis of

720– 722
Methoxy-1,3-butadienes, NMR spectra of 77
Methoxymercuration 632
2-Methoxymethylpyrrolidines, chiral,

Diels–Alder reaction of 400
Methoxyselenylation 615
Methylenecyclohexadienes, radical cations of

22, 23
Methylenecyclopropanes, reactions with iron

carbonyls 921
Methylenecyclopropenes, radical cations of,

mass spectra of 19
Methylenedihydropyrans, formation of 490
5-Methylene-2-norbornene, gas-phase acidity

of 28
Michael addition 646– 658, 660, 663, 664,

667, 670, 676, 678, 681– 683
anti- 673

Microwave irradiation, as catalyst in
Diels–Alder reactions 359

Minimum energy reaction path (MERP), of
Diels–Alder reactions 1067

Molecular wires, electron-conducting 140
Monoterpenes, mass spectra of 43, 45
Monte Carlo simulations 1054
Morokuma –Kitaura schemes 1053
Muconates, nucleophilic additions 648

Naphthalenes — see 1,2-Dihydronaphthalenes
Naphthalenones — see

Tetrahydronaphthalenones
Naphthalenophanes, formation of 274
Naphthols — see Binaphthols
Naphthoquinones, chiral, Diels–Alder reaction

of 393
Naphthyloxazolines, nucleophilic additions

652, 661
Neocarzinostatin 683
2,3-Neopentyl-1,3-butadiene, radical cation of,

McLafferty reaction of 13
Niobocene-allyl compounds, NMR spectra of

133– 137
Nitriles — see also 2,4-Pentadienenitrile

cycloaddition of 508, 510, 511
unsaturated — see Unsaturated nitriles

Nitroalkenes, Diels–Alder reaction of 345,
346

Nitrodienes, formation of 698
Nitroselenylation 615
Nitroso componds, Diels–Alder reaction of

514– 526
Nitroxyalkenes, formation of 698
NMR spectral database system 142
Nonconjugated diene complexes, of Pd,

synthesis of 936, 937
Nonconjugated dienes,

di-�-methane rearrangement of 298– 323
electrophilic additions,

of bromine 580– 585
of carboxylic acids 552
of chlorine 571, 572
of iodine 588– 597
of mercury compounds 631– 637
of selenenyl compounds 616– 625
of sulphenyl compounds 606– 613

epoxidation of 700, 702
photocyclization of 258– 297
rearrangement of 793– 821, 824– 875
reduction of 1016– 1020

Nonconjugated polyenes,
oxidation of 700
rearrangement of 821– 823, 828

Non-Equilibration of Excited-state Rotamers
(NEER) Principle 202, 232– 235, 241
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Norbornadienes — see also
Benzonorbornadienes,
Hetero-norbornadienes
anions of, ion/molecule reactions of 38
bromofluorination of 582, 583
cyclization of 268– 270, 290– 296
cycloaddition of 34, 457– 461
mercuration of 632, 633
protonated, mass spectra of 45
radical cations of 22
rearrangement of 810, 813
sulphenylation of 609, 610

Norbornenes — see 5-Ethylidenenorbornene,
5-Methylene-2-norbornene

Nortricyclic cations 612
Nuclear magnetic resonance spectroscopy,

in solution 72– 140
lanthanide-induced shift 75, 76
of allenes 65, 66, 165– 181
of antibiotic polyenes 89–133
of conjugated diene complexes 890– 894
of conjugated dienes 61– 63, 72–84
of conjugated polyenes 84– 86
of cyclic dienes 62, 64, 80
of cyclic polyenes 64, 65
of fullerenes 186– 194
of metal-bound polyenes 133– 140
of polyene-containing polymers 86–91
of solitons 182– 186
solid-state 140– 164

Nuclear Overhauser enhancement spectroscopy
(NOESY),
of alisamycin 117, 118
of ˇ-carotene 131, 132
of conjugated dienes 72, 74
of conjugated polyenes 86
of retinal Schiff bases 89, 91, 92

Nucleophilic addition reactions,
1,4-/1,6-addition in 647– 658, 660– 668,

670– 683
1,8-addition in 682, 683, 685
1,10-addition in 685, 687
1,12-addition in 685– 687
carbon nucleophiles 647– 658, 670– 677,

682
hydrogen nucleophiles 658, 659, 682, 683
kinetic vs thermodynamic control in 645,

664
nitrogen nucleophiles 660, 661, 678– 681
of dienes, acceptor-substituted 647– 669
of enynes, acceptor-substituted 670– 682
of polyenes, acceptor-substituted 682– 687
oxygen nucleophiles 661– 663, 678, 680
phosphorus nucleophiles 663, 678, 680
regioselectivity in 645, 652– 654, 656, 658,

664, 667, 670– 672, 674, 678, 680,
682, 683, 686

selenium nucleophiles 663, 664

silicon nucleophiles 681
stereoselectivity in 645, 654, 667, 670
sulphur nucleophiles 664– 669, 680– 685

Nucleophilic assistance 577

Octahydropentalenes, formation of 591
1,3,5,7-Octatetraene,

cis/trans interconversion of 212
excited singlet states of 200, 201
E/Z-isomerization of 211
formation of 248, 249

Octatetraenes — see also Cyclooctatetraenes,
1,3,5,7-Octatetraene
radical cations of 5, 6, 45

Octatetraynes, polymerization of 141, 143
Octatrienes — see also Cyclooctatrienes

NMR spectra of 75– 77
Olah’s reagent 583
Oligoterpenes, mass spectra of 43
Opsin shift 89, 151 — see also Fluorine opsin

shift
Orbital symmetry selection rules 212, 224, 225
Organocopper compounds, reactions of,

with dienes 652– 654
with enynes 670– 677
with polyenes 682, 683, 685– 687

Organolithium compounds, reactions of,
with dienes 652
with enynes 673

Oxabicyclononanes, formation of 591, 634
Oxadiazines, formation of 532
Oxa-di-�-methane rearrangement 298
Oxanorbornadienes, cyclization of 295
Oxazaborinanes, as Diels–Alder catalysts 419,

422
1,2,3-Oxazaborolidines, chiral, in Diels–Alder

reaction 411– 415
Oxazines — see Dihydrooxazines
1,3-Oxazolidin-2-ones, as chiral dienophiles in

Diels–Alder reaction 381– 384
Oxazolines — see Naphthyloxazolines,

Styryloxazolines
Oxepines, formation of 295
Oxidation reactions 700– 710
Oxiranes — see Vinyloxiranes
Oxycyanation 557
Oxygen, singlet, Diels–Alder reaction of

512– 514
Oxymercuration 625
Oxymercuration–demercuration 627
Oxyselenation 624

Paclitaxel, synthesis of 344, 345
Paddlanes, synthesis of 276
Pagodanes, formation of 285, 286
Palladium compounds, as chiral catalysts for

Diels–Alder reaction 434
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Palominol, synthesis of 726, 728
Paniculides, synthesis of 423
Pantolactone-based chiral auxiliaries, in

Diels–Alder reaction 393– 395
Paralocalization energy 343
2,4-Pentadienenitrile, nucleophilic additions

648, 660, 661, 664
Pentadienes — see also Cyclopentadienes

ion/molecule reactions of 35
Pentadienoates, nucleophilic additions 647,

648, 652, 666
(Pentadienyl)Fe(CO)3

C cations 943, 946
Pentalenes — see Octahydropentalenes
Pericyclic reactions,

hydrogen-bonding/hydrophobic effects on
1031

Peristylanes, formation of 286– 288
Peroxymercuration 637
[5]Phenacenes, synthesis of 346
Phenanthrenophanes, formation of 274
Phospholene halides, formation of 538
Phospholene oxides, formation of 539
Phospholes, cycloaddition of 511
Photochemical Nucleophile – Olefin

Combination, Aromatic Substitution
(photo-NOCAS) 260

Photochromic materials 244– 247
Photocyclization, of nonconjugated dienes

258– 297
Photooxygenation 512– 514
Photopericyclic reactions,

of conjugated dienes 212– 230
of conjugated trienes 231– 249

Photosensitizers, copper(I)-based 290
Phyllocladanes, synthesis of 464
ˇ-Pinene 75
Piperazines — see 2,5-Diketopiperazines
Pivalic acid, as proton donor 675
Plagiospirolides, synthesis of 1038
Polydiacetylenes, 13C CP/MAS NMR spectra

of 140– 151
Polyenes — see also ˛,ω-Diaryl-F6-polyenes

antibiotic — see Antibiotic polyenes
conjugated — see Conjugated polyenes
metal-bound — see Metal-bound polyenes
NMR chemical shifts for, theory of 65,

67– 72
nonconjugated — see Nonconjugated

polyenes
nucleophilic additions,

of carbon nucleophiles 682, 683,
685– 687

of hydrogen nucleophiles 682, 683
of sulphur nucleophiles 682– 685

triplet-state photochemistry of 198
Polyenylsilanes 84

Polymers,
allene-type ladder 150
polyene-containing, NMR spectra of 86–91
polydiacetylene, NMR spectra of 140– 151
reduction of 1020– 1022
rigid-rod 86

Porphyrins — see Carotenoporphyrin,
meso-Tetraphenylporphyrins

Principle of Least Motion 228
Prismanes, formation of 296, 297
1,2-Propadienes, cycloaddition of 333
Propiolates, cycloaddition to allenes 332
Protomycinolide IV 949
Pseudoionone, synthesis of 675
Purple membrane, of Halobacterium halobium

70, 89, 156, 157, 159, 160, 162
Pyranosides — see Hexapyranosides
Pyrans — see

5,6-Didehydro-3,4-dihydro-2H-pyran,
Dihydropyrans, Dihydrothiapyrans

Pyrazino– vinyl bridging reactions 308
Pyridazines — see Tetrahydropyridazines
Pyridines — see also Dihydropyridines,

Tetrahydropyridines
formation of 508– 511

Pyridinium ions — see Dihydropyridinium ions
Pyridones — see also Dihydropyridones

Diels–Alder reaction of 373
Pyrolysis, flash vapour, of (thiophene

dioxide)metal complexes 964, 967
Pyrones — see also Dihydropyrones

Diels–Alder reaction of 373, 374
Pyrrole sulphoxides, chiral, Diels–Alder

reaction of 402
Pyrrolidines — see

2-Methoxymethylpyrrolidines
1H-Pyrrolines, formation of 538

Quadricyclanes — see also
1,5-Dehydroquadricyclane
formation of 268– 270, 290– 296

Quadrupole splitting 156, 157, 159, 164
Quinodimethanes — see also

Bis-o-quinodimethanes
photochemistry of 243, 244
radical cations of 32, 34

Quinones — see also Azulenequinones,
Benzoquinones, Naphthoquinones
cycloaddition to allenes 333, 335

Radical cations, gaseous,
allylic cleavage of 6–12
Diels–Alder reaction of 16– 19
McLafferty reaction of 12– 15
thermochemistry of 3–6

Radical-ion pairs, in electron-transfer reactions
258
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Reduction,
by diimide 1001– 1003
by metal hydrides and dissolving metals

1005– 1007
electrochemical 1007– 1009
enzymatic 1009– 1012
of allenes 1012, 1013
of conjugated dienes 1013– 1016
of nonconjugated dienes 1016– 1020
of polymers 1020– 1022
of retinal 682

Reductive elimination 677
Resiniferatoxin 702, 704, 705
Retinal, 1,6-reduction of 682
all-trans-Retinal, protonated Schiff base of,

NMR spectra of 89– 92
11-cis-Retinal 70– 72
Retinal chromophore 156– 164
Retinal PSB model compounds, 13C CP/MAS

NMR spectra of 151– 156
Retinoids, synthesis of 683
Retro-Diels–Alder reactions,

of cyclic dienes/polyenes 16– 19
of ionized cyclohexenes 6

Retroionylidene rearrangement 786– 790
Rhodium compounds, as chiral catalysts for

Diels–Alder reaction 434
Rhodopsin 70

13C CP/MAS NMR spectra of 151,
153– 155

Rhodopsin analogues, NMR spectra of
125– 128

Ring-whizzing 897– 900
Ritter reaction 589
Rotating frame nuclear Overhauser effect

spectroscopy (ROESY) 95
Rumbrin, NMR spectra of 111– 117
Ruthenium compounds, as chiral catalysts for

Diels–Alder reaction 434

Sakurai reaction 657
Salt effects, in electrophilic additions 610, 612
Sarmentine, synthesis of 666
Scandium compounds, as chiral catalysts for

Diels–Alder reaction 435, 436
Schiff bases, protonated 89– 92, 125
Secondary orbital interactions, in Diels–Alder

reaction 1040, 1041
l-Selectride, as reducing agent 658
Selenation — see Oxyselenation
Selenenyl compounds, addition to CDC bonds

614– 625
Seleniranium ions 614
Selenosulphonation 614
Selenoureas, reactions of 663
Selenylation — see Methoxyselenylation,

Nitroselenylation

Semibullvalenes — see also
Dibenzosemibullvalenes
formation of 302, 303, 307, 773, 775
rearrangement of 843, 850, 851

Silyl allenylketene acetals, rearrangement of
676

Silyl cuprates, reactions with enynes 681
Silyl enol ethers, reactions with dienes 698
Silyl ethers, cycloaddition of 280
Silyl ketene acetals, reactions of 650, 651
Solitons, NMR spectra of 182– 186
Solvomercuration 625
Solvophobicity Parameter 1051
Sorbates, nucleophilic additions 647– 653, 655

of H-nucleophiles 658
of S-nucleophiles 664

Spheroidenes, NMR spectra of 101, 103– 110
Spin– lattice relaxation times, for polyenes

130, 131
Spin polarization induced nuclear Overhauser

effect (SPINOE) 190, 192
Spiro compounds, synthesis of 728, 731
Spiro[4,4]nonane-1,6-diols, chiral,

Diels–Alder reaction of 402
Squalanes, NMR spectra of 126, 130
Squalenes, NMR spectra of 126– 130, 132
Stannylallenes, NMR spectra of 176– 181
Stellatrienes, rearrangement of 822, 823
Stemodans, synthesis of 464
Steroid dienones, nucleophilic additions 667
Steroid hormones, synthesis of 654
Steroids — see also Anthrasteroids

sulphur-substituted, synthesis of 664
υ3,5-Steroids, nucleophilic additions 667
υ4,6-Steroids, nucleophilic additions 657– 659
Sterpurenes, synthesis of 675
Stille reaction 712
Streptenol, synthesis of 961
Streptovaricins, synthesis of 446
Styrene, cycloaddition to allenes 333, 335
Styryloxazolines, nucleophilic additions 652
Sulphamidomercuration 635
Sulphenyl compounds, addition to CDC bonds

597– 613
Sulphenylium ions 598
Sulphenylmercuration 631
Sulphinyl-1,3-butadienes, chiral, Diels–Alder

reaction of 387– 390
Sulphinyl compounds, cycloaddition of

492– 495, 526– 529
Sulphinyl substituents, as chiral auxiliaries in

Diels–Alder reaction 386– 390
Sultam-based chiral auxiliaries, in

Diels–Alder reaction 395, 396
Sultams — see Bornanesultams
Superphanes, formation of 962, 964, 966
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Tabersonine 1038
Terpenes — see Monoterpenes, Oligoterpenes
Terpenoids, mass spectra of 47, 48
Terpineols 258, 259
Tetraarylmethane derivatives, di-�-methane

rearrangement of 320, 321
Tetrachlorocyclopentadienone, dimerization of

1036
Tetracontahexaynes, polymerization of 141,

142, 144– 150
Tetracyanoethylene, as electron-accepting

sensitizer 263
Tetradecatrienoates, formation of 675
Tetraene macrolides, synthesis of 712, 715
Tetraenes — see also Cyclotetraenes,

Octatetraenes
exocyclic, electrophilic additions 601, 602

Tetraenynes, synthesis of 713, 715
Tetrahydrofurans, formation of 272
Tetrahydronaphthalenones, nucleophilic

additions 654, 656
Tetrahydropyridazines, formation of 529, 530
Tetrahydropyridines, formation of 497, 498,

500, 502
Tetrahydrothiophenes, formation of 539
Tetramethylbutadienes, NMR spectra of 73– 75
Tetramethyleneethane diradicals 753, 754
Tetramethyleneethane radical anions 25
Tetramethyleneethane radical cations 31
meso-Tetraphenylporphyrins, NMR spectra of

126, 130, 133
Tetrols, synthesis of 704
Thiele’s ester 343
Thiiranium ions 598
Thioarylallenes, cycloaddition of 333
Thiocarbonyl compounds, Diels–Alder

reaction of 490– 496
Thioketones, cycloaddition of 490, 491
Thione S-imides, cycloaddition of 496
Thiophenes — see Tetrahydrothiophenes
Thiophenones, cycloaddition of 490, 491
Thiophosgene, cycloaddition of 491, 492
Thioureas, as hydrogen-bonding additives 1059
Thiylation 558
Through-space interactions, in bromination 581
Titanium compounds, as chiral catalysts for

Diels–Alder reaction 421– 426, 489
Toluene, protonated, CS spectra of 45
Triarylsilyloxy-1,3-butadienes, cycloaddition

of 330, 331
Triazolinediones, cycloaddition of 532– 538
Tribenzotriquinacenes, as radical anion

precursors 26– 28
Tricyclodecadienes,

halogenation of 580
reactions of,

with hydrogen azides 588– 590
with mercury compounds 631, 632

with selenenyl compounds 616– 619
with sulphenyl compounds 606, 607

Tricyclooctadienes, irradiation of 282
2,3-Tridecadienoates, formation of 675
(Triene)metal complexes 959, 960
Trienes — see also Benzotrienes,

Cycloheptatrienes,
Dodecatrienes, Hexatrienes, Octatrienes,

Stellatrienes
electrophilic additions 602, 603, 608

Trienoates — see Tetradecatrienoates
Trienones — see Dolabellatrienones
Trienylic esters, rearrangement of 734
TRIMEB, in determination of enantiomeric

purity of trisubstituted allenes 166– 169,
174– 176

Trimethylenemethane radical anions 25–27
Trimethylsilylallenes, cycloaddition of 333
Trimethylsilyloxy-1,3-butadienes, Diels–Alder

reaction of 345, 346, 348, 350, 351
Triphenylcarbenium ions, reactions with diene

complexes 945, 947
3-(Triphenylstannyl)acrylates, Diels–Alder

reaction of 349, 350
Triquinacenes — see also

Tribenzotriquinacenes
as radical anion precursors 26, 27

Tris-carotenoid macrobicycles, NMR spectra
of 136, 138– 141

Trithiocarbonates, cycloaddition of 495, 496
(Tropone)Fe(CO)3 957, 958
Tropones, cycloaddition of 439, 441, 447
Twist strain theory 589
Tylosin 955

Undeca-3,8-dienes, synthesis of 722, 723
Unsaturated halides, synthesis of 694, 696
Unsaturated ketones, synthesis of 731, 732
Unsaturated nitriles, synthesis of 695, 696
˛,ˇ-Unsaturated selenoesters, Diels–Alder

reaction of 351
˛,ˇ-Unsaturated thioesters, Diels–Alder

reaction of 351
Uracils, cycloaddition of 461
Ureas — see also Selenoureas, Thioureas

as hydrogen-bonding additives 1059

Vacidin A, NMR spectra of 94– 100
Vacidin A methoxycarbonylmethylamide,

NMR spectra of 94, 96– 98
Valproic acid 666
Verbenalol, synthesis of 959
Vinylallenes, Diels–Alder reaction of

374– 376, 675, 676, 685
Vinylbicyclooctenols, rearrangement of 725
Vinylcyclohexenes, radical cations of 5

retro-Diels–Alder reaction of 6, 16, 17
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Vinylcyclopropanes — see also
Divinylcyclopropanes
in rearrangements 753– 764
reactions with iron carbonyls 919– 921

Vinylcyclopropenes, ring opening of 965, 968
Vinyl ethers, ionized, ion/molecule reactions

of 35
Vinylketene complexes, synthesis of 921
Vinylketenes, Diels–Alder reaction of 374,

375
Vinyloxiranes, ring opening of 921
Vinyl– vinyl bridging reactions 306, 308
Viridenomycin, NMR spectra of 118, 119,

121– 124
Vitamin D, photochemistry of 214, 225, 232,

239– 243
Viverra civetta 957

Wagner –Meerwein rearrangement 552
Walk rearrangements 782
Water,

amphoteric character of 1030
as hydrogen-bond donor 1030

as solvent 1030– 1035
for Diels–Alder reactions 1031, 1032,

1064– 1071, 1074– 1081
hydrophobicity of 1062– 1067
interaction with Lewis bases 1030
solvophobicity of 1054

Wittig reactions 711, 712
Woodward– Hoffmann rule 60

Xylylenes, radical cations of 32, 34

Yamamoto reagent 653, 672
Ylides, in cyclization of hetero-norbornadienes

295, 296
YS-822A, NMR spectra of 97, 100– 104
Ytterbium compounds, as chiral catalysts for

Diels–Alder reaction 437

Zinc compounds, as chiral catalysts for
Diels–Alder reaction 433

Zwitterionic intermediates 321, 322
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