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N,O-Bis(trimethylsilyl)acetamide, 68
1,2-Bis(trimethylsilyl)ethyne, 228
N,O-Bistrimethylsilylhydroxylamine, 124
cis-�, �-Bistrimethylstannyl enamines, 220
Bis(triphenylphosphine), 96, 143, 159
3,6-Bis(triphenylphosphonio)cyclohexene

peroxodisulfate, 68
2,2�-Bis(tritylamino)-4,4�-dichloroben-

zophenone, 26
3-Boc-imidazolidine, 109
9-Borabicyclo[3.3.1]nonane, 68
Borane-amines, 69
Borane-dimethyl sulfide, 69
Borane-tetrahydrofuran, 70
Boron tribromide, 70
Boron trichloride, 70
Boron trifluoride etherate, 71
Boron trifluoride-dimethyl sulfide, 71
1-Boryl-1-silyl-2-alkenes, 357
Borylation, 39, 45, 222, 325
Bromination, 76, 77, 157, 279, 369, 407
Bromine, 76, 454
Bromine trifluoride, 76
o-Bromoacetophenone, 343
Bromoacetyl bromide, 76
2-Bromo-1,3-alkadienes, 329
2-Bromo-1,n-alkadienes, 424
2-Bromo-1-alkaneamines, 79
3-(�-Bromoalkyl)cyclopentanones, 122
1-Bromo-3-aminopropenes, 363
9-Bromoanthracene, 343
o-Bromoaryl allyl ethers, 88
o-Bromobenzyl diarylphosphinates, 473
Bromodeformylation, 369
o-(2-Bromoethyl)cinnamic acid, 277
1-Bromo-1-fluoroalkenes, 346
Bromoheteroarenes, 357
Bromohydrins, 174, 239
3-Bromooxetanes, 44
o-Bromophenols, 81
N-bromophthalimide, 284
Bromopolyfluoroalkanes, 76
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N-Bromosuccinimide, 77
1-Bromo-2-tosyl-2-alkenes, 447
2-Bromo-3,3,3-trifluoropropene, 361
Bromotris(triphenylphosphine)rhodium(I),

77
1,3-Butadienes, 383
1,3-Butadienylboronic esters, 424
2-Butanone peroxide, 193
cis-2-Butene-1,4-diol, 136
2-Butenolides, 182, 380, 471
O-t-Butoxy-2-nitrobenzenesulfonamide,

78
1-t-Butoxy-2-t-butoxycarbonyl-1,2- dihy-

droisoquinoline, 78
n-Butoxycarbonylation, 37
t-Butyl 4-keto-3,4-dihydrobenzotriazin-3-

yl carbonate, 79
t-Butyl 4-nitrobenzoate, 135
t-Butyl bromoacetate, 78
t-Butyl carbamate, 5, 404
t-Butyl N,N-dibromocarbamate, 79
t-Butyl N-diethylphosphonylcarbamate,

476
t-Butyl N-diphenylmethyleneglycinate,

107
t-Butyl esters, 157, 181, 398
t-Butyl ethers, 78
t-Butyl hydroperoxide, 79, 80
t-Butyl hydroperoxide-metal salts, 80
3-Butyl-x-methylimidazolium salts, 88
N - (t-Butyl)methanesulfinamide, 88
N - (t-Butyl) phenylsulfinimidoyl chloride,

91
N-t-Butylbenzenesulfenamide, 78
9-(t-Butyldimethylsilyl)-8-isopropylcy-

clodec-4-enone, 381
t-Butylethyne, 379
O-t-Butylhydroxylamine, 78
Butyllithium, 81, 84, 85, 86
t-Butyllithium–amine, 87
Butyllithium–potassium t-butoxide, 84
Butyllithium–N,N,N�N�-tetramethylethyl-

enediamine (TMEDA), 84
s-Butyllithium-sparteine, 86
1-Butyl-n-methylthiazolium tetrafluorobo-

rates, 91
4-t-Butyloxazoline, 114
1-Butylpyridinium chloroaluminate, 92
N-(t-Butylsulfinyl)imines, 461
p-(t-Butylthia)calix[4]arene, 435

Butyltin trichloride, 92

Cadmium perchlorate, 93
Calcium chloride, 93
Calcium fluoride, 93
Cannizzaro reaction 361  
N-Carbamoylalkylcuprate, 400
Carbamoylation, 234
Carbazoles, 12
Carbenoid insertion, 192, 374
N-Carbethoxy-2-fluoro-tropinone, 366
Carboazidation, 18
Carbon chain stitching, 478
Carbon dioxide, 93
Carbon monoxide, 95
Carbon tetrahalide, 96
Carbonylation, 37, 178, 301, 322, 338,

341, 345, 402, 427, 446
Carbonyl(chloro)bis(triphenylphosphine)

iridium, 96
Carbonyl(chloro)hydridobis(triisopropy-

lphosphine) osmium, 96
Carbonylchlorohydridobis(tricyclo-

hexylphosphine) ruthenium–fluoroboric
acid etherate, 97

Carbonyl difluoride, 97
Carbonyldihydridotris(triphenylphos-

phine)ruthenium, 97
1,1�-Carbonyldiimidazole, 98
Carbonylhydridotris(triphenylphosphine)

rhodium, 97
Carbonyl regeneration, 244
Carbosilylation, 227
1-Carboxamido-3-aryloxaziridines, 98
Carboxylation, 298
Catecholborane, 187, 272
Cedranediolborane, 98
Cephalotoxin, 363
Cerium(III) alkoxide, 102
Cerium(III) chloride heptahydrate, 101,

102
Cerium(III) chloride heptahydrate–sodium

iodide, 102
cerium(III) isopropoxide, 102
Cerium(IV) ammonium nitrate, 98
Cerium(IV) triflate, 102
Cesium carbonate–tetrabutylammonium

iodide, 102
Cesium fluoride, 103
Cesium propionate, 104

Subject Index 589



Cetryltrimethylammonium bromide, 350
Chain elongations, 35
Chalcones, 388
Chiral sulfoxides, 27, 202
Chloramine-T, 138
Chlorine dioxide, 138
2-Chloro-3-acetoxy-1-silylalkanes, 390
N-Chloroalkenylamines, 394
N-�-Chloroalkylisatins, 316
o-Chloroanilines, 335
2-Chloroaroic acids, 155
2-Chloroaryl alkenyl ethers, 483
Chlorobis(cyclopentadienyl)(dimethylalu-

minum)methylenetitanium, 138
6-Chloro-2-cyclohexenone, 309
Chloro(1,5-cyclooctadiene) pentamethyl-

cyclopentadienylruthenium(1), 139
Chlorocyclopentadienyl)(bisdiphenylphos-

phino) methaneruthenium(I), 139
Chlorodicyclohexylborane, 139
2-Chloro-4,6-dimethoxy-1,3,5-triazine,

140
2-Chloro-1,3-dimethylimidazolinium 

chloride, 188
Chlorodimethylsilanes, 12
4-Chloro-5H-1,2,3-dithiazol-5-one, 140
2-Chloro-3,4-epoxy-1-butene, 208
2-Chloroethylsulfonyl formaldoxime 

O-benzyl ether, 140
2-Chloro-3-formylquinolines, 350
N-Chloro-2,3,4,4,5,6-hexachloro-2,5-

Cyclohexadienylideneamine, 141
2-Chloro-3-hydroxy-4-alkenoic esters, 391
2-Chloro-3-hydroxyalkanamides, 390
Chloromethyl carboxylates, 508
Chloromethyl phenyl sulfoxide, 141
9-Chloromethylanthracene, 409
1-Chloromethyl-4-fluoro-1,4-diazoniabicy-

clo[2.2.2]octane bis(tetrafluoroborate,
246

1-Chloromethyl-4-fluoro-1,4-diazoniabicy-
clo[2.2.2]octane salts, 141

2-Chloromethyl-2-methylcycloalkanones,
409

m-Chloroperoxybenzoic acid, 142
4-Chlorophenyl chloroformate, 141
3-Chloropiperidines, 158, 418
3-Chloropropanoyl chloride, 264
N-Chlorosuccinimide, 143
Chlorosulfenylation, 142

Chlorosulfonyl isocyanate, 143
4-Chlorotetrahydropyrans, 241
Chlorotitanium triisopropoxide, 212
1-Chloro-2-trialkylsilylethyne, 198
3-Chloro-1-trimethylsilyl-1,2-propadien-1-

ylzinc bromide, 312
Chlorotriphenylphosphine)gold(I), 143
Chlorotris(pyrazolylborato)bis(triph-

enylphosphine)ruthenium, 143
Chlorotris(triphenylphosphine)rhodium(I),

143, 146
Chlorotris(triphenylphosphine)rhodium(I)–

2-Amino-3-picoline, 146
Chlorovinylation, 349
2H-Chromenes, 68
Chromium–carbene complexes, 148
Chromium(II) acetate–EDTA complex, 150
Chromium(II) chloride, 150, 151, 152
Chromium(II) chloride–lithium iodide, 151
Chromium(II) chloride–nickel(II) halide,

152
Chromium(II) chloride–trialkylsilyl 

chloride, 152
Chromium(III) chloride–lithium aluminum

hydride, 153
Chromium(VI) oxide, 153
Cinchonine, 133, 323
Cinnamaldehyde, 310, 466
Cinnamic acids, 99, 200
Cinnamyl alcohols, 44
2-Cinnamylamino-3-picoline, 147
N-Cinnamylpyridine, 459
Claisen reactions, 361
Claisen condensation, 366, 508
Claisen rearrangement, 41, 135, 447, 481,

498
Claisen-Eschenmoser rearrangement, 186
Cobalt, 153, 154, 317
Cobalt(II) bromide phosphine–zinc iodide,

154
Coleophomones B, 381
Coleophomones C, 381
Condensations, 9, 10, 16, 17, 70, 89, 92,

100, 148, 162, 169, 187, 200, 265, 347,
358, 365, 393, 399, 412, 416, 417, 432,
439, 448, 477, 478, 491, 500, 501, 508

Conjugate additions, 32, 41, 45, 47, 56,
124, 193, 240, 306, 313, 416, 437, 476

Copper, 59, 124, 126, 142, 155, 156, 157,
158, 160, 161, 162, 317, 428
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Copper(I) 2-thienylcarboxylate, 162
Copper(I) bromide, 157
Copper(I) chloride, 158
Copper(I) complexes, 59
Copper(I) hexafluorophosphate, 162
Copper(I) iodide, 160
Copper(I) oxide, 161, 428
Copper(I) thiophene-2-carboxylate, 428
Copper(I) tris(3,5-dimethylpyrazolyl)

borate, 159
Copper(II) acetate, 155
Copper(II) acetylacetonate, 156
Copper(II) bromide, 157
Copper(II) chloride–sodium persulfate, 160
Copper(II) fluoride, 160
Copper(II) nitrate, 161
Copper(II) tetrafluoroborate, 161
Copper(II) triflate, 162
Corey-Kim oxidation, 143
Coupling reactions, 33, 35, 37, 42, 48, 55,

89, 94, 95, 109, 155, 157, 158, 161, 162,
185, 196, 208, 210, 211, 214, 220, 231,
237, 255, 275, 280, 297, 300, 301, 306,
309, 312, 313, 319, 322, 324, 326, 330,
331, 335, 339, 341, 343, 347, 377, 391,
422, 427, 429, 456, 484, 485, 497, 501,
502

Crabtree catalyst, 165
15-Crown-5, 408
18-Crown-6, 112, 318
Cyanations, 25, 177, 257
�-Cyanoacetaldehyde, 271
2-Cyanocyclopropanones, 324
N-Cyanoethylation, 142
Cyanogen bromide, 163
Cyanohydrin carbonates, 419
Cyanohydrins, 112, 239, 318, 466, 507
Cyanomethyl ketones, 466
Cyanomethylenetriorganophosphonium

halide, 163
1-Cyanomethylnaphthalene, 222
5-Cyanomorpholin-2-ones, 321
2-Cyano-1-phenylethyl chloroformate,

164
2-Cyanopyrrolidines, 511
Cyanosilylation, 443
Cyanuric chloride, 164
Cyclization, 7, 34, 37, 43, 50, 64, 72, 80,

81, 144, 152, 168, 186, 193, 200, 206,
213, 245, 266, 336, 341, 389, 424, 435,

437, 445, 451, 455, 469, 472, 488, 490,
499

Cycloadditions, 7, 40, 52, 72, 99, 113, 128,
129, 139, 143, 144, 145, 148, 153, 154,
164, 180, 212, 255, 263, 272, 286, 299,
372, 373, 374, 455, 457, 460, 468, 475,
493, 507, 510

1,3-Cycloalkadienes, 208
Cycloalkanemethanols, 64, 187
Cycloalkanones, 65, 73, 366
2-Cycloalken-1-ols, 315
2-Cycloalkenones, 125, 169, 208, 236,

237, 269
Cyclobutanones, 65, 183
Cyclocarbonylations, 480
1,4-Cycloheptadiene, 313
Cycloheptanones, 7
Cycloheptenones, 52, 191
1,2-Cyclohexanediones, 394
1,3-Cyclohexanedione, 89
Cyclohexanemethanols, 64, 187
2-Cyclohexenones, 105, 237
Cycloisomerization, 40, 58, 158, 175, 358
2,2�Cyclolignans, 291
1,5-Cyclooctadiene, 133
Cyclooctene, 381
Cyclopenta[b]benzofuran-3-ols, 190
Cyclopentanemethanols, 64, 187
Cyclopentenones, 85
2-Cyclopentenones, 56, 237, 263, 364, 510
Cyclopropanation, 5, 183, 249, 269, 314,

329, 372, 388
Cyclopropane-1,1-dicarboxylic esters, 208
Cyclopropanemethanols, 79
Cyclopropanes, 12, 155, 271, 444, 511
Cyclopropene, 179
5-Cyclopropyl-4-alkenals, 191
Cyclopropyl carbinols, 249, 368
1-Cyclopropylethyl trichloromethylimi-

date, 166
2-Cyclopropyloxazolines, 148
2-Cyclopropylphenols, 88
3-Cyclopropylpropanoic esters, 455
Cyclotrimerization, 1

Danishefsky’s diene, 29, 272, 293, 412
Darzens reactions, 350
Deacylation, 272, 356, 403
Dealkylation, 11, 354, 361
Debenzylation, 151, 284, 360, 463
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Deborylative acylation, 60
Decaborane, 167
F17-Decanol, 195
Dechlorination, 153
Defunctionalization, 301
Dehalogenation, 167
Dehydrogenation, 244
1,3-Dehydroiodination, 245
Demercuration, 450
Deoximation, 38, 64, 352, 367
3-Deoxy-D-arabino-2-heptulosonic acid,

468
Deoxygenation, 77, 264, 360, 371, 407,

434
Deoxygenative chlorination, 242
Deoxygenative coupling, 389
2-Deoxy-�-glycosides, 407
Deprotection, 2, 96, 98, 102, 141, 167,

176, 252
Deprotonation, 267
De-S-acylation, 440
De-S-trimethylsilylethylation, 163
Desilylation, 76, 103, 224, 363, 454, 504
Desilylative arylation, 6
Dess-Martin periodinane, 167
Desulfation, 68
Desulfonylation, 274, 363
Desulfurization, 75
Detritylation, 229, 283
Deuteration, 165
1,1-Diacetoxy-2-alkenes, 34
2,3-Dialkadienones, 33
1,1-Dialkoxy-2-alkynes, 398
1,1-Dialkoxyalkanes, 308
2,6-Dialkoxyphenylmagnesium bromides,

205
Dialkylaluminum chloride, 167
Dialkylaluminum cyanide, 169
Dialkylaluminum iodide, 169
Dialkylaminoacetonitriles, 409
Dialkyl carbonates, 416
1,2-Dialkylidenecyclopentanes, 40
1,3-Dialkylimidazol-2-ylidenes, 169
1,1-Dialkylperfluoroalkylamines, 305
cis-3,4-Dialkylpyrrolidone, 279
N,N�-Dialkylureas, 140
1,1-Dialkynylalkenes, 427
Diallyl carbinols, 192
Diallylaluminum 2-(N,N-Dimethylamino)-

ethanoate, 170

1,2-Diamines, 168
1,4-Diamino-1,4-diazoniabicyclo[2.2.2]

octane nitrite, 170
Diaryl ketones, 49, 345, 378, 479
N-(N,N-Diarylamino)phthalimides, 12
1,4-Diaryl-2-butene-1,4-diones, 324
3,3-Diarylcyclobutanones, 439
1,3-Diarylimidazolium chloride, 326
Diaryliodonium salts, 237, 420
anti-2,3-Diaryl-4-pentenals, 376
2,6-Diarylphenols, 136
1,3-Diarylpropenones, 75
1,3-Diaryl-2-propyn-1-ones, 486
2,4-Diarylpyrroles, 391
2,5-Diarylpyrroles, 324
1,4-Diazabicyclo[2.2.2]octane, 170
1,8-Diazabicyclo[5.4.0]undec-7-ene, 171
cis-1,5-Diazadecalin, 319
cis-1,2-Diazidoalkanes, 476
Diaziridines., 233
2-Diazo-3,3,3-trifluoropropanoate, 373  
Diazo transfer, 19
Dibenzosuberone, 366
O,O�-Dibenzyl-2,5-diiodohydroquinones,

453
1,�-Dibromoalkanes, 222
1,1-Dibromoalkenes, 182, 427
Dibromodifluoromethane, 172
Dibromomethyl sulfones, 389
1,3-Dibromopropane, 408
2,5-Dibromopyridine, 161
3,5-Dibromo-2-pyrones, 342
Dibutylboron triflate, 173
2-Dibutyliodostannyl-1-alkenes, 173
Dibutyltin diiode–magnesium bromide,

173
Dibutyltin diiodide, 173
Dibutyltin oxide, 174, 349
Dicarbonylcyclopentadienylcobalt, 175
gem-Dichloroalkanes, 155
1,n-Dichloro-1,n-bis(p-toluene-

sulfinyl)alkanes, 176
Dichloroborane, 176
2,2-Dichlorocyclobutanones, 404
2,3-Dichloro-5,6-dicyano-1,4-

benzoquinone, 176
1,5-Dichloro-1,4-dienes, 436
Dichlorodioxomolybdenum(VI), 177
2,2-Dichloro-3-hydroxyalkanenitriles, 239
Dichloroindium hydride, 177
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Dichlorocyanomethylation, 239
Dichlorophosphoryl isocyanate, 177
1,3-Dichloropropene, 280
1,1-Dichloro-2-trifluoromethyl-2-alkanols,

310
Dichlorotris(triphenylphosphine)

ruthenium(II), 178
Dicobalt octacarbonyl, 178
N,N�-Dicyclohexyl-1,4-aza-1,3-butadiene,

326
Dicyclohexylborane, 176
N,N�-Dicyclohexylcarbodiimide, 181
Dieckmann condensation, 263, 439
Diels-Alder adducts, 209, 226
Diels-Alder reaction, 5, 15, 27, 29, 57, 59,

90, 129, 130, 154, 218, 255, 259, 293,
370, 372, 398, 464

1,2-Dien-5-ynes, 275
3,5-Diene-1,7-diynes, 342
1,3-Dienes, 46, 121, 172, 208, 223, 306,

313, 319, 331, 344
1,4-Dienes, 167, 198
1,5-Dienes, 187
1,6-Dienes, 35, 64, 187
1,3-Dienyl-1,4-dicoppers, 159
Diethyl allylphosphonate, 182
N,N-Diethyl-2-amino-3,3-dimethylbu-

tanamide, 125
Diethyl N-(t-butoxycarbonyl)oxaziridine-

3,3-
Diethyl chlorophosphite, 182
Diethyl iodomethylphosphonate, 392
Diethyl oxomalonate, 181
Diethyl phosphite, 10
Diethylphosphonoacetaldehyde, 182
Diethylphosphonoacetic acid, 182
N, 2-Diethynylaniline, 144
gem-Difluoroalkanes, 363
1,4-Difluoroanthraquinone, 361
1,3-Difluorobenzenes, 406
Difluorocyclohexadienones, 224
2,2-Difluoro-1,3-dimethylimidazolidine,

183
Difluorosulfuranes, 62
1,3-Dihaloalkanes, 444
1,1-Dihalo-2-alkanols, 388
1,1-Dihalo-1-alkenes, 511
3,3�-Dihalo-BINOL, 29
1,3-Dihaho-1,3-diarylpropanes, 70
1,5-Dihalo-1,3,5-triaryl-1,4-pentadienes, 70

1,3-Diheteroallyl anions, 269
9,10-Dihydroanthracene, 304
3,4-Dihydro-2H-benzopyrans, 93
Dihydrocarbazol-4-ones, 50
Dihydrofuran, 83, 113, 181, 200, 241, 339
1,4-Dihydroisoquinolin-3-ones, 360
3,4-Dihydroisoquinolines, 90
4,5-Dihydro-2-oxazolylarenes, 481
9,10-Dihydrophenanthrene-9,10-diol, 503
Dihydropyran, 241,339
1,4-Dihydropyridines, 18, 324, 353
2,3-Dihydro-4-pyridones, 272, 293
3,4-Dihydropyrimidin-2(1H)-ones, 300
Dihydro-4-pyrones, 372
Dihydro-�-pyrones, 59
1,2-Dihydroquinolines, 399
anti-3,4-Dihydroxy-2-alkanones, 117
syn-2,3-Dihydroxy-1-alkanones, 117
1,4-Dihydroxyanthraquinone, 361
2,3-Dihydroxy-3-arylpropanoic esters, 316
syn-2,3-Dihydroxy ketones, 28
Dihydroxylations, 315, 495
1,4-Diiodo-1,3-alkadienes, 306
1,4-Diiodo-1,3-butadienes, 81, 342
4,5-Diiodoimidazole, 362
Diiodomethane, 183
Diisobutylaluminum hydride, 184
Diisobutylaluminum phenylselenide, 185
1,3-Diisopropylimidazolium chloride, 300
N,N-Diisopropyl-1-naphthalamide, 136
1,3-Diketones, 20, 73
1,4-Diketones, 94, 342
Dilauroyl peroxide, 185
Dilithiation, 267
Dilithioarylethanes, 267
Dimanganese decacarbonyl, 185
1,3-Dimesitylimidazolidene, 162
1,3-Dimesitylimidazolinium salt, 210
1,3-Dimesitylimidazolium chloride, 379,

483
1,1-Dimethoxy-2-alkanones., 439
1,4-Dimethoxyarenes, 77
2,6-Dimethoxybenzyl ethers, 151
2,2-Dimethoxycyclopropanecarboxylic 

esters, 142
N,N-Dimethylacrylamide, 340, 449
N,N-Dimethylalkanamide dimethyl acetals,

185
N,N-Dimethylalkanamide dimethylacetal,

404
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Dimethylaminomethylation, 189
5-Dimethylaminomethylene-1,3-

dimethylpyrimidine-2,4,6-Trione, 186
4-Dimethylaminopyridine, 186
N,N-Dimethylaminosulfonyl chloride, 187
N,N-Dimethylanilines, 316
N,N-Dimethyl-3-aroylpropanamides, 449
3,3�-Dimethyl-BINOL, 30
1,3-Dimethyl-1,3-diaza-2-boracyclopen-

tane, 187
5,5-Dimethyl-1,4,2-dioxazoles, 293
Dimethyldioxirane, 187
Dimethyl disulfide, 188
N,N�-Dimethylethylenediamine, 163
N,N-Dimethylformamide–phosphoryl

chloride, 188
Dimethylhydrazones, 144, 268
N-(1,3-Dimethylimidazolidin-2-ylidene)-

N-alkyglycine esters, 188
N,N-Dimethyl(methylidene)ammonium

chloride, 189
1,3-Dimethyl-2-phenylbenzimidazoline,

189
Dimethyl 2-phenyliodoniamalonate, 372
Dimethyl(2-pyridyl)silanes, 143
Dimethylsilyl dichloride, 189
Dimethylsulfonium methylide, 189
Dimethylsulfoxonium methylide, 190
Dimethyltitanocene, 190
2,2-Dimethyl-4-trimethylsiloxyl-6-

methylene-1,3-diox-4-ene, 167
1,1-Dimorpholinoethene, 186
1,�-Dinitriles, 139
N-(2,4-Dinitrophenyl)hydroxylamine, 190
anti-1,3-Diols, 131, 463
meso-1,2-Diols, 111
1,2-Diols, 321
1,n-Diols, 167
Diorganoaluminum 2,2-Dimethy-

laminoethoxides, 300
Diorganosulfonium methylides, 43
1,4-Dioxa-2-cycloalkenes, 328
1,3-Dioxa-2,2-(di-t-butyl)-2-

silacyclohexanes, 71
1,4-Dioxan-2-ones, 126, 465
1,3-Dioxan-2-yl ketones, 201
1,3-Dioxolane-2,4-diones, 105
1,3-Dioxolane-2-thione, 437
1,3-Dioxolan-4-ones, 374
1,3-Diphenylpropanones, 310

1,8-Diphenyl-2,6-octadiene-1,8-dione,
449

6,6�-Diphenyl-BINOL, 28
2,4-Diphenyloxazolidine, 120
Diphenylphosphine oxide, 77
Diphenylphosphinomethylthio esters, 191
N-(2-Diphenylphosphinonaphth-1-

yl)pyrrolidine, 34
2-Diphenylphosphinoyl-3-trifluoromethy-

loxaziridine, 191
1,1-Diphenylsila-3-cyclopentene oxide,

137
1,3-Dipolar cycloaddition, 507
Dipyridyliodonium tetrafluoroborate, 191
Dipyrrylmethanes, 402
Directed lithiation, 271
Diruthenium tetraacetate, 192
1,1-Disilyl-1-alkenes, 227
gem-Disilylalkanes, 225
Distributive coupling, 464
Disulfides, 177, 222
gem-Disulfones, 61
4�-Di-t-butyl-2,2�-bipyridine, 45
Di-t-butyl peroxide, 173
Di-t-butyl peroxyoxalate, 174
2,4-Di-t-butylphenol, 358
2,6-Di-t-butylphenol, 103
2,6-Di-t-butylphenoxy(difluoro)borane,

173
2,6-Di-t-butylpyridine, 450
Di-t-butyl pyrocarbonate, 187
3,5-Di-t-butylsalicylaldehyde, 22
7,7-Di-t-butyl-7-silabicyclo[4.1.0]heptane,

175
1,3-Dithianes, 80, 141, 252
Dithiazepanes, 29
N,N�-Ditosylethylenediamine, 475
1,3-Divinyl-1,1,3,3-tetramethyldisiloxane,

358
cis-2,6-Divinylpiperidine, 381
1,3-Diynes, 179
1,5-Diynes, 275
1,6-Diynes, 139
S-Dodecylbenzenesulfonic acid, 192
n-Dodecyl methyl sulfide, 143
1-Dodecyloxy-4-perfluoroalkylbenzenes,

196
Double bond migration, 268
Dysprosium, 192
Dysprosium(III) triflate, 192
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1,3-Elimination, 269, 361, 511
Eliminations, 82, 83, 168, 184, 236, 270,

275, 315, 361, 363, 388, 390, 463, 465,
466, 502

Emmons-Wadsworth reaction, 9, 89, 182,
486

Ene reaction, 279
Enol nonaflates, 304
Enol triflation, 128, 208
Enolate additions, 440
Enolsilylation, 232, 470
Enones, 6, 80, 101, 342
1,�-Enynes, 229
1,6-Enynes, 358
Epibromohydrin, 271
Epoxidations, 24, 26, 28, 80, 122, 187,

225, 226, 288, 317, 365, 371, 494
Epoxide inversion, 104
Epoxide opening, 51, 102, 161, 164, 221,

241, 246, 411, 463, 489
2,3-Epoxy alcohols, 61
Epoxy carbinols, 368, 498
4,5-Epoxy-2-alkanoic esters, 314
2,3-Epoxyalkanoic acids, 241
Epoxysilacyclopentanol, 207
Esterification, 8, 70, 181, 195, 218, 285,

465, 477, 479
Ether cleavage, 76, 291
Etherifications, 192, 293
3-Ethoxyvinylbenzofuran, 82
Ethyl 2,2-dibromoalkanoates, 263
Ethylenediamine, 193
Ethyl isocyanoacetate, 371
Ethyl �-hydroxy-�-methylenealkanoates,

26
N-Ethyl-N-isopropylaniline, 130
Ethyl(methyl)dioxirane, 193
1-Ethyl-3-methylimidazolium salts, 88
Ethyl 2-oxocyclopentanecarboxylates, 394
1-Ethylpiperidine hypophosphite, 350
1-Ethylpiperidinium hypophosphite-

triethylborane,193
Ethynylation, 198
Exchange reactions, 40, 160, 241

Ferricenium tetrakis[3,5-bis(trifluo-
romethyl)phenyl]borate, 194

Ferrier rearrangement, 63, 470, 498
Ferrocenyl-binaphane, 40
Ferrocenyldiphosphine, 40

Fischer carbene, 148, 149, 328, 382
Fischer indole synthesis, 92
9-Fluorenyl ketones, 459
Fluorination, 93, 141, 160, 183, 194, 195,

249, 250, 363, 499
Fluorine, 194
Fluoroalkenes, 7
2-Fluoro-2-alkenoic esters, 250, 346
Fluoroalkyl methyl sulfoxides, 196
2-Fluoro3-aryl-1-propen-3-ones, 427
N-Fluorobenzenesulfonimide, 194
2-Fluorobenzoyl chloride, 194
1-Fluoro-4-chloromethyl-1,4-diazoniabicy-

clo[2.2.2]octane bis(tetrafluoroborate),
195

Fluorocyclopentadienes, 406
1-Fluoro-4-hydroxy-1,4-diazoniabicy-

clo[2.2.2]octane bis(tetrafluoroborate),
195

3-Fluorooxindoles, 141
N-Fluoropyridinium salt, 499
Fluorous reagents, 195
1-Formamidinopyrazoles, 197
Formylation, 138, 458
1-Formyl-1,2-dihydroquinolines, 188
2-Formyl-5,6-dimethoxy-5,6-dimethyl-

1,4-dioxane, 201
3-Formylindole, 97
3-Formylthiophene, 97
Friedel-Crafts acylation, 38, 196, 240, 243,

271, 387, 471, 479
Friedel-Crafts alkylation, 196, 219, 436
Friedel-Crafts reactions, 59, 95, 240, 353,

458, 470, 498
Friedel-Crafts sulfonylation, 243
Fries rearrangement, 13
Fritsch-Buttenberg-Wiechell rearrange-

ment, 81
Fulvenes, 326
N-Functionalization, 19
Furanobenzopyran, 241
Furans, 1, 152
Furfuryl hydroperoxides, 225
2-Furylalkyl hydroperoxide, 134

Gallium, 198
Gallium(III) halides, 198
Germane, 29
Glycosyl chlorides, 357
S-Glycosyl phosphorothiolates, 246
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Glycosylation, 157, 236, 242, 246, 248,
287, 348, 431, 448, 459, 470, 498

C-Glycosylation, 246
Glyoxylic acid, 6
Gold(III) chloride, 200
Graphite, 200
Grignard reactions, 74, 114, 201, 202, 203,

204, 207, 210, 211, 275, 277, 336, 466
Grignard reagents, 140, 159, 200, 201,

202, 203, 204, 205, 206, 207, 208, 209,
210, 211, 215, 216, 398

Grignard reagents/chromium(III) chloride,
206

Grignard reagents/copper salts, 207
Grignard reagents/indium(III) chloride,

210
Grignard reagents/iron(III) acetylaceto-

nate, 210
Grignard reagents/nickel complexes, 210
Grignard reagents/palladium complexes,

211
Grignard reagents/titanium(IV) 

compounds, 211
Grignard reagents/zinc halide, 215
Grignard reagents/zirconium compounds,

216
Grubb’s catalyst, 289, 378, 382, 385
Guanidines, 197

Hafnium(IV) chloride bis(tetrahydrofu-
ran), 218

Hafnium(IV) triflate, 218
o-Haloacetophenones, 345
1-Haloalkyl-2-oxocycloalkanecarboxylic

esters, 231
Halogenation, 89, 106, 194, 195, 279, 367,

407
2-(2-Halomagnesioethyl)arylmagnesium

halides, 202
Halomethylenation, 158
2-Halopyridines, 336
N-Halosuccinimides, 499
Hantzsch 1,4-dihydropyridines, 219, 255,

324
Heck coupling, 89, 156, 207, 322, 330,

483
Heck reaction, 35, 49, 54, 89, 94, 136, 171,

316, 322, 326, 330, 331, 333, 334, 337,
339, 344, 347, 417, 423, 429, 483

Henry reaction, 115, 119

5,6-Heptadienals, 484
1,6-Heptadien-4-ols, 502
Hetero Diels-Alder reactions, 59, 259, 372
2-Heteroaryl-3-hydroxypyridines, 15
Heterocyclization, 254, 319
Hetero-Diels-Alder reaction, 29
4-Heterosubstituted dibenzothiins, 266
Hexaalkylditin, 219
Hexabutylguanidinium chloride, 220
Hexabutylguanidinium fluoride, 97
Hexafluoroacetone, 220, 225
Hexafluoroisopropanol, 221, 225, 494
Hexahydrophenanthrene, 447
Hexakis(hydridotriphenylphosphinecop-

per), 221
Hexamethyldisilazane, 222
Hexamethylenetetramine, 219
Hexamethylphosphoric amide, 222
Homoallyl amines, 141
Homoallyl ethers, 64
Homoallylic alcohols, 8, 26, 48, 69, 217,

256, 436, 451
Homocoupling, 161, 401, 425
Homologation, 20, 94, 141, 157, 163, 285,

467, 479
Homopropargylic alcohols, 84
Homopropargylic ketones, 489
Horner-Emmons-Wadsworth reaction, 374
Hydration, 139, 284, 288
Hydridotetrakis(triphenylphosphine)

rhodium, 223
Hydriodic acid, 224
Hydroacylation, 94, 146, 147
Hydroalkenylation, 154
Hydroalkylation, 253
Hydroalumination, 462
Hydroamination, 48, 121, 190, 323, 443,

500
Hydroaminomethylation, 165
Hydroaminomethylidenation, 55
Hydroarylation, 4, 42, 63, 365
Hydroboration, 143, 159, 176, 410, 429
Hydrodeamination, 409, 411
Hydrodebromination, 182, 210
Hydrodehalogenation, 177, 295, 405
Hydroformylation, 2, 94, 97
Hydrogen fluoride-amine, 224
Hydrogen peroxide, 225, 226
Hydrogen peroxide, acidic, 225
Hydrogen peroxide, metal catalysts, 226
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Hydrogenation, 30, 40, 57, 165, 253, 294,
324, 346, 387, 422

Hydrogenolysis, 26, 323, 324, 404
Hydrogermylation, 29
Hydroisoquinolones, 72
Hydrolysis, 101, 261, 284, 360, 414, 417,

449
Hydroperoxides, 225
Hydrophosphination, 497
Hydrophosphinylation, 297
Hydrophosphonylation, 143, 144
Hydroquinone dimethyl ether, 77
Hydrosilanes, 157, 227
Hydrosilylation, 12, 30, 44, 131, 132, 143,

196, 227, 228, 358, 360, 489
Hydrostannylation, 173, 277, 345
Hydrovinylation, 97
Hydroxamates, 78
Hydroxamic acids, 226, 293, 397, 448
o-Hydroxyacetophenone, 455
1-Hydroxy-2-alkanones, 60, 119
4-Hydroxyalk-2-en-1-ones, 17
4-Hydroxy-2-alkenenitriles, 204
Hydroxyalkylation, 222
N-Hydroxyalkyl carbamates, 167
4-(3-Hydroxyalkyl)phenols, 260
syn-1,4-Hydroxyamines, 70
syn-3-Hydroxy-4-amino-4-aryl-2-

butanones, 117
Hydroxyarenesulfonamides, 13
2-Hydroxyaroic acids, 155
1-Hydroxybenzotriazole, 54, 348
2-Hydroxy-2-butenolides, 471
2-(Hydroxycarbonyl)benzyl glycosides,

460
2-Hydroxycyclopentanones, 65
1-Hydroxy-1,1-diaryl ketones, 45
Hydroxy-(2,4-

dinitrobenzenesulfonyloxy)iodo
benzene, 233

trans-3-Hydroxy-4,5-epoxy ketones, 173
Hydroxyethyl vinyl ether, 334
�-Hydroxy-�-haloalkanoic acids, 239
2-(Hydroxyiminomethyl)benzyl alcohols,

476
Hydroxylamine-O-sulfonic acid, 233
2-Hydroxymethylacrylic ester, 33
5-Hydroxy-2-methyl-3-alkenoic esters,

314
2-Hydroxymethyl-2-cycloalkenones, 236

2-Hydroxymorpholines, 16
2-Hydroxy-1,4-naphthoquinone, 100
Hydroxy-(p-nitrobenzenesulfonyloxy)

iodobenzene,233
N-Hydroxyphthalimide, 158, 233, 234,

242
2-Hydroxypyridine, 357
4-Hydroxy-2-pyrones, 167
N-Hydroxysuccinimide, 251
N-Hydroxytetrahydro-�-carbolines, 498
4-Hydroxytetrahydropyrans, 89
Hydroxy(tosyloxy)iodobenzene, 235
Hypocarpone, 100
Hypophosphorous acid, 235

Imines, 25, 29, 39, 40, 43, 48, 59, 67, 72,
91, 117, 119, 120, 123, 129, 146, 148,
149, 162, 168, 170, 172, 184, 190, 203,
216, 223, 233, 265, 277, 282, 293, 302,
312, 318, 331, 336, 372, 387, 407, 422,
435, 440, 442, 457, 461, 466, 480, 494,
499, 506, 511

Imidazole, 236
Imidazolidine-2-thiones, 414
Imidazolidines, 325
Imidazol-2-ylidene, 49, 484
Imidoyl chlorides, 316
Imino Nazarov cyclization, 1
Indan-2-ylmethanesulfonamide, 353
2-Indanones, 467
Indene-2-carboxylic esters, 357
Indium, 114, 120, 236, 239, 240, 242, 243
Indium–Indium(III) chloride, 239
Indium(I) bromide, 239
Indium(I) iodide, 243
Indium(III) bromide, 239
Indium(III) chloride, 240
Indium(III) hydroxide, 242
Indium(III) triflamide, 243
Indium(III) triflate, 243
Indole synthesis, 92, 458
Indoles, 53, 141, 156, 239, 374
Indolines, 451
Iodic acid, 244
Iodination, 21, 246, 249, 354, 362, 410,

419
Iodine, 89, 245, 246, 248, 249, 250
Iodine(I) azide, 248
Iodine(I) chloride, 248
Iodine/fluorine exchange, 250
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Iodine pentafluoride, 249
N-(o-Iodobenzyl)-3-alkenamides, 332
Iodohydrins, 246
1-Iodo-5-hydroxy-1-alken-3-ones, 469
5-Iodoisatin, 362
4-Iodoisoquinoline, 245
Iodolactonization, 254
2-Iodomethylaziridine, 455
Iodomethylcyclopropanes, 455
Iodomethylzinc trifluoroacetate, 249
Iodonium tetrafluoroborates, 250
2-Iodophenyl 4,4-diethoxy-2-butyn-1-yl

ether, 82
5-Iodo-2-pyrones, 248
N-Iodosuccinimide, 249
Iodosylbenzene, 249
p-Iodotoluene difluoride, 250
o-Iodoxybenzoic acid, 251
Ion exchange resins, 252
Iridium complexes, 253
Iron, 253, 254, 256, 257
Iron pentacarbonyl, 256
Iron(II)  sulfate, 257
Iron(II) chloride, 254
Iron(III) acetylacetonate, 253
Iron(III) chloride, 254
Isatin, 362
Isobutyl chloroformate, 204
Isocyanatophosphoric acid dichloride, 257
Isocyanuric chloride, 258
Isoindoline-1-carboxylic esters, 484
Isomerization, 34, 62, 144, 178, 243, 253,

256, 299, 362, 364, 385, 478, 481, 510
5-Isopropylimino-1,2,3,4-tetraphenylcy-

clopentadiene, 106
4-Isopropyl-3-(methylthiomethyl)-5,5-

diphenyloxazolidin-2-one, 108
4-Isopropyltropolone methyl ether, 130
Isoquinolines, 363
Isothiocyanatoacetic esters, 279
Isoxalin-5-ones, 257
4-Isoxazolines, 180

Kemp’s tricarboxylic acid, 505
Ketene-O,S-acetals, 198
N-(�-Aroylformyl)bornane-10,2-sultams,

114
Ketones, 174, 233, 322, 337, 443
Kinetic resolution, 30, 54, 105, 261
Knoevenagel reaction, 89, 399, 448

Koga chiral bases, 104
Kulinkovich process, 212

Lactols, 261
�-Lactones,286
Lactonization, 298, 400
Lanthanum, 259, 260
Lanthanum(III) hexamethyldisilazide, 260
Lanthanum(III) trifluoromethanesulfonate,

259
Lawesson’s reagent, 357, 432
Lead(II) iodide, 261
Lead(IV) acetate, 260, 261
Lead(IV) acetate-copper(II) acetate, 261
Lepidopterene, 409
Leucascandrolide A, 73
Lewis acid, 8, 35, 90, 95, 125, 222, 241,

255, 276, 279, 328, 397, 413, 442, 454,
455, 472

Lewis base, 93, 112, 179, 283, 466
Lindlar catalyst, 193
Lipases, 261
Lithiation, 73, 81, 84, 85, 86, 126
o-Lithiobenzoic esters, 271
2-Lithio-2-cyano-1-ethoxyethene, 271
Lithiomethyltrimethylsilane, 138
Lithiopyrrolidone, 262
Lithium, 194, 262, 263, 264, 265, 266,

267, 268, 269, 270, 271, 272, 273, 344
Lithium alkynoxides, 263
Lithium aluminum hydride, 263, 264
Lithium aluminum hydride-selenium, 264
Lithium aryltrimethylborates, 4
Lithium bromide, 264
Lithium N,N-dialkylaminoborohydrides,

265
Lithium diisopropylamide, 267
Lithium N,O-dimethylhydroxylamide, 268
Lithium dineopentylcuprate, 305
Lithium 4,4�-di-t-butylbiphenylide, 266
Lithium hexamethyldisilazide, 268
Lithium hydroxide, 269
Lithium naphthalenide, 269
Lithium perchlorate, 270
Lithium 2,2,6,6-tetramethylpiperidide, 271
Lithium 2,3,4,5-tetraphenylsilole, 271
Lithium tri-t-butoxyaluminum hydride,

272
Lithium triethylborohydride, 272
Lithium triflamide, 273
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Lithium trifluoromethanesulfonate, 273
Lithium-liquid ammonia, 262
2,6-Lutidine, 69, 155

Macroheterocycles, 41
Macrolactonization, 288
Magnesium, 274, 276, 278, 279, 419
Magnesium bromide, 276
Magnesium iodide, 278
Magnesium monoperoxyphthalate, 279
Magnesium oxide, 279
Magnesium perchlorate, 279
Malonic esters, 18, 89, 319, 484
Manganese, 280, 282
Manganese dioxide, 282
Manganese(III) acetate, 280
Manganese(III) acetylacetonate, 282
Mannich reactions, 94, 119, 230, 240, 241,

252, 435, 436, 439
Manzamine-A, 380
Macrolactams, 380
anti-Markovnikov addition, 223
anti-Markovnikov hydration, 139
Markovnikov rule, 443
Meerwein-Ponndorf reduction, 10
Meerwein-Ponndorf-Verley reduction, 13,

133, 362, 378, 463
Meldrum’s acid, 368, 477
Menthyl p-bromobenzenesulfinate, 202
Mercury(II) acetate, 283
Mercury(II) oxide, 284
Mercury(II) triflate-tetramethylurea, 284
Mesityllithium, 309
Mesitylmagnesium bromide, 202, 211
1-Mesyloxy-2-bromo-2-alkenes, 315
Metaboric acid, 284
o-Metallation, 403
Metathesis, 25, 292
Metathetic ring closure, 380
Methacrylic esters, 480
Methanesulfonic acid, 284
Methanesulfonyl chloride, 285
1-Methoxyalkenes, 305
2-Methoxy-1-alkenes, 463
3-Methoxy-3-alken-2-ones, 441
4-Methoxy-1-aminoarenes, 77
o-Methoxyarylalkenes, 491
2-(o-Methoxyaryl)oxazolines, 205
p-Methoxybenzyl alcohol, 192
p-Methoxybenzylation, 285

2-(4-Methoxybenzyloxy)-3-nitropyridine,
285

N-(2-Methoxycarbonylbenzoyl)succin-
imide, 285

Methoxycarbonylmethylphosphonate ester,
30

2-Methoxyethoxymethyl ethers, 98
anti-1,2-Methoxyiodoalkanes, 305
N-Methoxy-N-methylamine, 356
N-Methoxy-N-methyl-3-bromo-

propanamide, 285
N-Methoxymethyl-N-methylformamide,

267
Methyl acrylate, 170, 234, 445, 475
2-Methyl-2-alkenoic esters, 434
Methylaluminum biphenyl-2-perfluorooc-

tanesulfonamido-2�-oxide, 286
Methyl 4-amino-1-cayclohexenecarboxy-

lates, 412
Methyl cis-5-aryl-2-(p-anisyl)oxazoline-4-

carboxylates, 22
N-Methyl-5-aryloxazolidines, 347
O-Methylation, 349
N-Methylation, 347
N-(�-Methylbenzyl)-3-alkyldiaziridines,

286
2�-Methylbiphenyl-2-carbaldehydes, 92
Methylbis(2-dimethylaminoethyl)amine, 93
N-Methyl-2-chloropyridinium iodide, 286
Methyl diazo(trifluoromethyl)acetate, 373
Methyl-di-t-butylphosphine, 333
Methyldilithioindole N - Methyl-2,3-

dilithioindole, 87
Methylenation, 60, 190, 357
N,O-Methylenation, 183
2-Methyleneaziridines, 453
5-Methylene-3,4-benzodihydropyran, 94
�-Methylene-�-butyrolactone, 326
�-Methylene-�-lactones, 480
Methylenecyclopropane, 227
2-Methylenedihydrobenzofuran, 153
3-Methyleneisoindolin-1-ones, 345
2-Methyl-3-ethylidene-3-propanolide, 117
N-Methylglycine, 347
2-Methyl-3-hydroxyalkanoic esters, 39, 41
Methylidynetricobalt nonacarbonyl, 287
1-Methylimidazoles, 419
N-Methylisatins, 316
O-Methylisoureas, polymer-supported, 287
Methyl jasmonate, 13

Subject Index 599



Methyl ketones, 284
Methyl 3-mercaptopropanate, 410
N-Methyl-3-(p-methoxyphenyl)-5,6-

dichloroisoindolo-1-one salts, 287
Methyl 2-methylfuran-3-carboxylate, 77
N-Methylmorpholine, 140, 164, 495
2-Methyl-6-nitrobenzoic anhydride, 288
N-Methyl-N-(o-nitrophenyl)carbamoyl

chloride, 288
Methyl 2,4-pentadienoate, 252
Methyl phenylselenoacetate, 435
N-Methyl-3-phenylthiooxindole, 250
N-Methylpyrrole, 125
N-Methylpyrrolidinone, 404
2-Methylsulfonylethanol, 288
Methyltitanium triisopropoxide, 212
Methyltrioxorhenium-hydrogen peroxide,

288
Methyltriphenylphosphinegold(I), 288
Methyltriphenylphosphonium borohydride,

289
Michael acceptors, 125, 482
Michael addition, 4
Michael-aldol reactions, 436
Michael reaction, 10, 13, 24, 65, 86, 103,

124, 125, 126, 136, 162, 171, 208, 214,
218, 229, 239, 270, 350, 351, 362, 368,
376, 390, 393, 399, 432, 441, 442, 448,
449, 468, 475, 482

Mitsunobu reaction, 475, 476
Molybdenum carbene complexes, 289
Molybdenum hexacarbonyl, 291
Molybdenum(V) chloride, 291
Montmorillonite K, 64, 367
Morpholine, 186
Mukaiyama aldol reactions, 16, 117, 349,

435, 490
Mukaiyama condensations, 308
Myristic acid, 155

Nafion-H, 293
2-Naphthol, 136
1,2-Naphthoquinones, 394
2-Naphthols, 319
N-(1-Naphthyl)arenenesulfonamides, 39
Neber rearrangement, 22
Negishi couplings, 66, 266, 313, 425, 483,

486
Nickel, 55, 294, 295, 296, 298, 299, 300,

301

Nickel acetate-2,2�bipyridine, 295
Nickel bromide–amine complexes, 298
Nickel bromide-dppe-zinc, 299
Nickel-carbon, 295
Nickel chloride, 300, 301
Nickel chloride–phosphine complexes, 301
Nickel chloride–zinc, 301
Nickel, Raney, 294
Nickel(II) acetylacetonate, 296
Niobium(V) chloride, 302
Nitration, 99, 253, 398
Nitric acid, 302
Nitrile oxides, 282
Nitriles, 54, 316, 349, 418, 419, 504
Nitroaldol reactions, 25, 315
2-Nitroalkanols, 411
Nitroalkenes, 302
o-Nitroarylmagnesium halides, 200
o-Nitroarylpropenones, 392
o-Nitrobenzaldehyde, 253
2-Nitrobenzenesulfonamides, 19, 302
2-Nitrobenzenesulfonyl chloride, 303
6-(o-Nitrobenzyl) ethers, 231
o-Nitrobenzylideneacetal, 231
4, 6-O-(o-Nitrobenzylideneacetals), 231
1-Nitrocycloalkenes, 310
Nitrodecarboxylation, 302
2-Nitroethylarenes, 171
Nitroethyne, 468
Nitrogen dioxide, 303
Nitrolysis, 302
Nitro-Mannich reaction, 23
Nitronium hexafluorophosphate, 468
4-Nitrophenyl N-benzylcarbamate, 303
4-Nitrophenyl chloroformate, 303
Nitrosation, 258, 303, 401, 411
Nitrosyl chloride, 303
Nitrous oxide, 304
Nonafluorobutanesulfonyl fluoride, 304
Norbornadiene, 43, 133, 177, 180
Norbornene, 41, 304, 348
exo-Norbornyldimethylsilyl chloride, 304
Noyori binap-Ru-diamine, 57

O,S-Exchange reactions, 241
Octadehydroindolizidines, 158
n-Octyl glucopyranosides, 369
Oppenauer oxidation, 40, 106, 286
Organoaluminum reagents, 305
Organocerium reagents, 305
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Organocopper reagents, 305
Organogallium reagents, 309
Organomanganese reagents, 311
Organosamarium reagents, 392, 393
Organostannylcuprates, 308
Organosulfinyl chlorides, 414
Organotin hydrides, 474
Organotitanium reagents, 312
Organozinc reagents, 312
Osmium tetroxide, 315
1,2-Oxaborins, 385
Oxacycloalk-2-ene-2-carboxylic acids, 298
1,4-Oxa-1,4-dihydronaphthalenes, 299
Oxalyl chloride, 316
Oxasilacyclopentanes, 46
Oxaspirannulation, 260
1-Oxaspiro[2.n]alkanes, 445
4-Oxaspiro[2.3]hexanes, 183
1,4-Oxathianes, 156
1,3-Oxathiolanes, 156
Oxathiolanes, 252
Oxazaborolidine, 111, 130
Oxazaborolidinium triflates, 129
Oxazines, 501
Oxaziridinium salts, 365
Oxazolidin-2-ones, 104, 124, 135, 317,

326, 331, 352, 414
Oxazolidin-5-ones, 220, 375
Oxazolidin-5-yllithiums, 310
1,3-Oxazolidine-2,5-diones, 105
Oxazolidines, 325, 466
Oxazolidinones, 82, 252
Oxazolines, 501
Oxazolin-2-ylarenes, 86
Oxetanes, 227, 475
N-Oxidation, 68
Oxidations, 4, 14, 21, 53, 64, 68, 76, 78,

79, 80, 88, 91, 121, 134, 138, 142, 143,
153, 167, 178, 193, 225, 226, 246, 249,
250, 251, 255, 258, 260, 280, 282, 283,
288, 303, 304, 317, 318, 321, 340, 349,
350, 352, 367, 368, 369, 393, 398, 411,
439, 449, 477, 489, 494

Oxidative cyclization, 67, 347, 353
Oxidative dimerization, 100, 302
Oxidative elimination, 257
Oxidative rearrangement, 260
5-Oxoalkanals, 393
3-Oxocycloalkanecarboxylic esters, 231
Oxodiperoxomolybdenum complexes, 399

3-Oxo-4-hydroxy-6-heptenoic esters, 269
Oxone, 11, 196, 365, 366, 367
1,3-Oxothiolanes, 244
Oxyalkylation, 234
Oxygen, 317, 321
Oxygen, singlet, 321
Ozone, 321
Ozonolysis, 321, 413

Palladacycles, 322
Palladium(II) acetate, 326, 330, 331, 333,

337
Palladium(II) acetate–phase–transfer 

catalyst, 330
Palladium(II) acetate–tertiary phosphine,

331, 333, 337
Palladium(II) acetate–tertiary

phosphine–base, 333
Palladium(II) acetate–tertiary

phosphine–carbon monoxide, 337
Palladium(II) bromide, 338
Palladium(II) chloride, 339, 341, 342, 343,

345
Palladium(II) chloride–copper salts, 341
Palladium(II) chloride–copper(I) iodide-

triphenylphosphine, 342
Palladium(II) chloride–copper(II) 

chloride–carbon monoxide, 341
Palladium(II) chloride–tertiary phosphine,

343
Palladium(II) chloride–triphenylphos-

phine–carbon monoxide, 345
Palladium(II) complexes, 55, 60
Palladium(II) hydroxide/carbon, 346
Palladium(II) trifluoroacetate, 347
Palladium/carbon, 323
Paraformaldehyde, 347
Pauson-Khand reaction, 30, 38, 52, 58, 89,

153, 179, 180, 370, 480, 510
Pentachloroaniline, 141
1,3-Pentadien-5-ylzirconocene 

benzyloxide, 509
Pentafluorophenyl 4-nitrobenzenesul-

fonate, 348
Pentamethylcyclopentadienyl(bistrimethyl-

silylethene) rhodium, 348
Pentamethylcyclopentadienyliridium 2,2-

diphenyl-2-aminoethoxide, 253
1,2,2,6,6-Pentamethylpiperidine, 171
Pentasubstituted 1,3-dienes, 306
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4-Pentenamides, 135
Peptide synthesis, 54, 140, 191, 348
Perchloric acid, 348
Perfluoroalkanamides, 305
Perfluoroalkyl chlorides, 301
Perfluoroalkylation, 301
Perfluoroalkylethenes, 176
Perfluoroalkyltrimethylsilanes, 303
Perfluorocarboxylic acids, 314
Periodic acid, 349
Perrhenic acid, 349
Petasis reaction, 6
Phase-transfer catalysts, 349
Phenanthrene, 92
Phenanthridines, 87
1,10-Phenanthroline, 179
2-(9-Phenanthryl)phenyldicyclohexylphos-

phine, 483
2-Phenoxypropanoic esters, 261
Phenylalanine-p-boronic acid, 344
Phenyl (Z)-4-alkenoates, 59
p-Phenylbenzyl ethers, 176
2-Phenylcyclopropenone acetals, 361
o-Phenylenediamines, 360
N-(1-Phenylethyl)oxazolidin-2-ones, 284
N-Phenyl hydrazides, 157
Phenylhydrazine, 246
Phenylimidophosphoric tris(dimethy-

lamide), 351
Phenyliodine(III) bis(trifluoroacetate), 351
Phenyliodine(III) diacetate, 352, 354, 411
Phenyliodine(III) diacetate-iodine, 354
Phenyliodine(III) dichloride, 355
Phenyllithium, 266, 310
Phenyl ketones, 41
2-Phenyloxazolidines, 262
3-Phenylpropanals, 417
2-Phenyl-1,3-propylene, 490
Phenylselenenylation, 176
2-Phenylseleno-2-alkenoic esters, 307
2-Phenylseleno-2-buten-4-olide, 405
Phenylsulfonylethylidene acetal, 463
S-Phenyl thiocarbonates, 66
2-Phenylthio-6-hydroxycyclohexanecar-

bamide, 124
Phenylthioimines, 449
N-Phenyl trifluoromethanesulfonamide,

355
Q-Phos, 48
Phosphines, 355

N-Phosphono aldimines, 436
3-Phosphono-2-(N-cyanoimino)thiazo-

lidines, 356
Phosphorus(V) chloride, 357
Phosphorus(V) oxide, 357
Phosphorus(V) sulfide, 357
N-Phosphorylated aminoalkyl glycosides,

354
Phosphorylation, 356
Phthalides, 406
Phthalocyanatoiron(II) complexes, 405
Pictet-Spengler reaction, 498
Pinacolatoboratamethylenetriphenylphos-

phonium iodide, 357
Pinacolatoborylsilanes, 357
Pinacolborane, 325
Pinacol coupling, 11, 102, 153, 271, 391
Pinacol rearrangement, 399
Pinacolyl boronic esters, 6
Piperidine, 358, 453
3-Pivaloyl-4-t-butylthiazolidin-2-thione,

106
Platinum complexes, 358
Platinum(II) chloride, 358
Platinum(IV) oxide, 360
Polycyclization, 473
Poly(ethylene glycol), 94, 349
Polyfluoroalkanols, 352
Polyfluoroalkylation, 407
Poly(methylhydrosiloxane), 360
Polymethylsiloxanes, 424
Polyphosphoric acid, 360
Potassium, 56, 360, 361, 362, 363, 364,

365, 367
Potassium 2,2�-biquinoline-4,4�-dicar-

boxylate, 40
Potassium t-butoxide, 361
Potassium carbonate, 362
Potassium dichloroiodate, 362
Potassium fluoride, 363
Potassium fluoride / alumina, 363
Potassium hexamethyldisilazide, 363
Potassium hydride, 364
Potassium hydroxide, 365
Potassium 9-methoxy-9-organo-BBN, 54
Potassium monoperoxysulfate, 365
Potassium permanganate, 367
Potassium permanganate/alumina, 367
Prenyl ethers, 176
Primary amines, 19, 41, 53, 147
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Proline, 127, 368
Proline anilide, 131
1,3-Propanedithiol, 102
N-Propargyl amides, 484
Propargylamines, 387
Propargylation, 22, 237, 239, 445, 502
N-Propargyl carbamates, 157
Propargylic alcohols, 27, 28, 439
Propargylic esters, 144, 164, 383
Propargyltrimethylsilane, 400
C-Pseudoglycals, 498
Pumiliotoxin-A, 313
Pummerer rearrangement, 213
Pyrans, 282
Pyridine-N-oxide, 233
2,6-Pyridinedicarboxylic acid, 99
Pyridinium chlorochromate, 368
Pyridinium dichlorobromate, 369
Pyridinium dichromate, 369
Pyridinium triflate, 369
Pyridinium trihalides, 369
Pyridones, 5
Pyridylboronic acids, 81
3-[N-(4-Pyridyl)-N-decylamino]propionic

acid, 369
1-[(2-Pyridyl)dimethylsilyl]-1,3-

alkadienes, 370
1-[(2-Pyridyl)dimethylsilyl]alkenes, 370
N-2-Pyridylhydrazones, 336
N-(2-Pyridyl)proline esters, 479
N-(2-Pyridyl) sulfonamides, 274
2-Pyridylthio esters, 306
Pyrimidones, 5
2-Pyrones, 133, 248, 342, 425
Pyrrole-2-carboxylic esters, 371
Pyrroles, 87, 148, 158, 353, 371, 399, 402,

421, 450, 501
2-Pyrrolidinones, 511
Pyrrolidinones, 18
Pyrrolidones, 245
3-Pyrrolines, 148, 363, 400, 427, 450
Pyrrolines, 245, 427, 466
Pyrylium pentacarbonyltungstates, 493

1H-Quinazoline-2,4-diones, 94
1H-Quinol-2-ones, 253
Quinoline synthesis, 385
3-Quinolinecarboxylic esters, 354
Quinolines, 108, 188, 204, 211, 236, 392,

500

Quinones, 77, 251
Racemization, 333
Radical addition, 207, 242, 408
Radical cyclization, 162
Radical reactions, 193, 235
Ramberg-Bäcklund rearrangement, 96, 172
Rearrangement, 13, 56, 61, 64, 180, 265,

324, 376, 417, 447, 468, 498, 504
Redox reactions, 10, 13, 38, 40, 53, 59,

223, 322, 328, 378, 466
Reductions, 16, 23, 29, 38, 70, 89, 101,

108, 131, 144, 178, 184, 214, 221, 228,
229, 235, 236, 253, 257, 263, 264, 267,
272, 289, 294, 328, 332, 355, 389, 390,
391, 403, 405, 407, 422, 431, 434, 440,
441, 445, 446, 454, 463, 501

Reductive acylation, 13, 275, 440, 497
Reductive alkylation, 39, 217, 259, 262,

270, 296, 509
Reductive amination, 69, 219, 324, 387,

399, 404
Reductive chloroalkylation, 8
Reductive cleavage, 70, 360
Reductive desulfonylation, 263
Reductive etherification, 63, 469
Reductive hydrolysis, 360
Reductive metallation, 300, 301
Reductive methylation, 167
Reformatsky reaction, 114, 119, 146, 503
Rhenium(VI) oxide, 371
Rhodium, 371
Rhodium carbonyl clusters, 371
Rhodium complexes, 55
Rhodium(II) carboxamidates, 372
Rhodium(II) carboxylates, 372
Rhodium(III) chloride, 378
Ring contraction, 457
Ring expansion, 231, 278, 364, 394, 409,

429
Ring formations, 46
Ring opening, 15, 137, 317, 325, 504
Ring-closing metathesis, 90
Ring-opening metathesis, 381
Ritter reaction, 233, 437, 457
Ruthenacycles, 378
Ruthenium carbonyl cluster-tin(II) 

chloride, 387
Ruthenium clay, 387
Ruthenium(III) chloride, 387
Ruthenium-carbene complexes, 378

Subject Index 603



Salicylaldehyde, 39, 241, 358, 424
Samarium, 388, 389, 390, 396, 397
Samarium-BINOL-triphenylphosphine 

oxide, 26
Samarium–diiodomethane, 388
Samarium–iodine, 388
Samarium–metal halides, 389
Samarium–Samarium(II) iodide, 389
Samarium(II) bromide, 390
Samarium(II) iodide, 390, 396
Samarium(II) iodide–nickel iodide, 396
Samarium(III) (2,6-di-t-butyl-4-

methylphenoxide), 390
Samarium(III) triflate, 397
Scandium(III) perchlorate, 397
Scandium(III) triflate, 398
Schotten-Baumann reaction, 279
Schrock’s catalyst, 289
Seco-pinolitoxin, 207
Selenium, 398
Selenocarboxamides, 491
Selenofluorination, 224
Selenonocarboxamides, 398
Selenophosphoric acid, 398
Selenylation, 264, 268
Semihydrogenation, 193
Sharpless epoxidation, 123
Silacyclopropanation, 175
2-Silatetrahydrofurans, 157
Silica gel, 398
2-(1-Siloxyalkyl)imidazoles, 229
2-Siloxy-1,1-difluoroalkenes, 462
Silver acetate, 400
Silver carbonate, 400
Silver nitrate, 400
Silver trifluoromethanesulfonate, 402
Silver(I) complexes, 58, 60
Silver(I) oxide, 401
2-Silyl-2-alkenoic esters, 263
Silylation, 369, 465, 481
1-Silyl-1-boryl-2-alkenes, 402
Silylformylation, 90, 95
Silyl �-haloalkanoates, 232
2-(Silylmethylene)cyclopentanylacet-

aldehydes, 228
Silylmethylenecyclopentanes, 228
O-Silyl nitronates, 119
Sodium, 55, 102, 302, 398, 403, 405, 406,

407, 408, 409, 410, 411, 412, 413
Sodium azide, 403

Sodium bis(2-methoxyethoxy)aluminum
hydride, 403

Sodium bisformylamide, 55
Sodium borohydride, 403, 405
Sodium borohydride–metal salt, 405
Sodium bromate, 406
Sodium cyanoborohydride, 407
Sodium dithionite, 407
Sodium hexamethyldisilazide, 408
Sodium hydride, 398, 408
Sodium hypochlorite, 409
Sodium iodide, 409
Sodium malonyloxyborohydride, 410
Sodium 2-methoxycarbonylethylsulfinate,

410
Sodium nitrite, 411
Sodium perborate, 411
Sodium periodate, 411
Sodium sulfide, 412
Sodium tetrachloroaurate, 412
Sodium tetraphenylborate, 41
Sodium p-toluenesulfinate, 404
Sodium triacetoxyborohydride, 412
Sodium triethylgermanate, 413
Solvent-free reactions, 361
Sonogashira couplings, 83, 342, 343, 344,

425, 428, 511
Spiro[2.n]alkanes, 310
Spirobiindanedioxy(dimethylamino)phos-

phine, 133
Squaric acid, 413
2-Stannyl-1-alkenes, 277
Stannylenamines, 220
Stannyl ethers, 10
Staudinger reaction, 196, 355
Stetter addition, 342
Stilbene, 275
Stille couplings, 33, 90, 220, 333, 344,

425, 427, 428, 429, 483, 485
Strecker reaction, 24, 25
Strecker synthesis, 466
Styrenes, 6, 30, 99, 121, 173, 267
2-(�-Styryl)cyclopentanols, 484
2-(�-Styryl)cyclopentanones, 429
o-Substitution, 36
Succinimidoxy ester, 105
3-Sulfenyl-1,3-alkadienes, 425
Sulfimides, 181
N-�-Sulfonylalkyl carbamates, 157
Sulfonylation, 293, 303
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N-Sulfonyl �,�-diphenylprolinol, 131
Sulfonylimines, 8, 388
N-Sulfonylsulfilimines, 138
Sulfoxidations, 225
Sulfoxides, 77, 191
Sulfur, 75, 414
Sulfur trioxide, 414
Sulfuryl chloride, 414
Suzuki couplings, 9, 32, 35, 54, 89, 98,

169, 177, 181, 196, 319, 322, 325, 326,
327, 331, 333, 343, 344, 358, 367, 377,
419, 424, 428, 429, 448, 483, 486

Swern oxidation, 164, 196, 477

Tandem condensation, 504
Tandem degradation-homologation, 411
Tandem reactions, 384, 498
Tantalum(V) chloride, 416
Tebbe reagent, 138
Tellurium(IV) chloride, 416
Tetraaryldihydrofurans, 388
1,3,4,5-Tetraarylimidazolidin-2-ones, 389
2,4,4,6-Tetrabromo-2,5-cyclohexadienone,

477
Tetrabutylammonium alkyl carbonate, 416
Tetrabutylammonium bromide, 416
Tetrabutylammonium butyldifluorodi-

methylsilicate, 417
Tetrabutylammonium fluoride, 417
Tetrabutylammonium iodide, 418
Tetrabutylammonium peroxydisulfate, 418
Tetrabutylphosphonium chloride, 418
2,3,5,6,-Tetrachloropyridine, 418
Tetrahydroazepines, 205
2,3,4,5-Tetrahydro-1-benzazepine, 54
Tetrahydrofurans, 74, 193
Tetrahydroisoquinoline-1-carboxylic 

esters, 484
1,2,3,4-Tetrahydroisoquinoline-1-

carboxylic esters, 351
1,2,3,4-Tetrahydroisoquinolines, 451
Tetrahydropyranyl ethers, 244
1,2,3,6-Tetrahydropyridazines, 259
Tetrahydroquinolines, 54, 413
1,2,3,4-Tetrahydroxybenzene, 371
2,4,6,8-Tetraiodo-2,4,6,8-tetreazabicy-

clo[3.3.0]octane-3,7-dione, 419
Tetrairidium dodecacarbonyl, 419
Tetrakis(dimethylamino)ethene, 461
Tetrakis(dimethylamino)ethylene, 37

cis,cis,cis-1,2,3,4-Tetrakis(diphenylphos-
phinomethyl)cyclopentane, 34, 109

Tetrakis(trimethylphosphinecobalt), 419
Tetrakis(triphenylphosphine)palladium(0),

419, 427, 429
Tetrakis(triphenylphosphine)palla-

dium(0)–carbon monoxide, 427
Tetrakis(triphenylphosphine)palla-

dium(0)–copper(I) salt, 427
Tetrakis(triphenylphosphine)palla-

dium(0)–silver(I) salt, 429
Tetrakis(triphenylphosphine)platinum(0),

429
N,N,N�,N�-Tetramethylguanidine, 430
2,2,6,6-tetramethylpiperidinyl-1-oxyl, 349
Tetramethyldisiloxane, 295
Tetra(2-thienyl)methane, 412
1H-Tetrazoles, 504
Thallium(III) acetate, 430
Thiacalix[4]arenes, 414
Thiacoumarin, 172
Thiacycloalkenes, 380
Thia-Fries rearrangement, 255
Thiazolines, 62
Thiocyanation, 355
Thioesterification, 459
Thionyl chloride, 430
Thiophenes, 95, 412
Thiophosphinic esters, 454
Thorpe cyclization, 497
Tin, 430, 431, 433
Tin(II) chloride, 430
Tin(II) triflate, 433
Tin(IV) chloride, 431
Tishchenko reaction, 117, 260, 463, 507
Titanium tetraisopropoxide, 442
Titanium tetrakis(dimethylamide), 443
Titanium(III) chloride–ammonium 

hydroxide, 434
Titanium(III) chloride-lithium aluminum

hydride, 434
Titanium(IV) bromide, 434
Titanium(IV) chloride, 434, 439, 440
Titanium(IV) chloride–amines, 439
Titanium(IV) chloride–indium, 440
Titanium(IV) chloride–zinc, 440
Titanium(IV) chloride triisopropoxide, 440
titanium(IV) enolates, 442
Titanium(IV) iodide–zinc, 442
Titanocene bis(triethyl phosphite), 443
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Titanocene dichloride–indium, 445
Titanocene dichloride–magnesium, 445
Titanocene dichloride-manganese, 445
Titanocene dichloride-zinc, 445
Titanocene difluoride, 446
Titanocene tetracarbonylcobaltate, 446
Titanocene-bistrimethylsilylethyne 

complex, 443
Titanocene-isobutene complex, 443
p-Toluenesulfonic acid, 446
p-Toluenesulfonyl bromide-2,2�-

Azobisisobutyronitrile, 447
p-Toluenesulfonyl isocyanate, 448
p-Tolyl alkyl sulfones, 274
N-Tosyl-1-acyl-1,2,3,4-tetrahydroisoquino-

lines, 363
N-Tosyl-4,5-alkadienes, 4
N-Tosylallylamines, 135
N-Tosylaminoalkenes, 459
2-Tosylamino-4-alkynoic acids, 59
6-Tosylamino-1-benzoyloxy-2-hexyne, 488
�-Tosylaminomethylcinnamic esters, 354
N-tosyl-2-arylethylamines, 351
O-Tosylation, 401
N-Tosylaziridines, 72, 138
N-Tosylcarbamates, 448
Tosyldiazomethane, 11
Tosyhydrazones, 294, 318, 372
N-Tosyl-�-hydroxyglycine (�)-8-phenyl-

menthyl ester,436
N-Tosylimines, 230, 461, 498
Tosylmethyl isocyanide, 382
o-Tosyloxybenzaldehydes, 334
2-(N-Tosylpyrrolidin-2-yl)-1-alken-

3-ones, 4
Transacylation, 397
Transallylation, 298
Transesterification, 77, 174, 257, 361
Transsilylation, 283
Triacylmethanes, 407
2,8,9-Trialkyl-1-phospha-2,5,8,9-

tetraazabicyclo[3.3.3]undecanes, 448
Trialkylsilyl(aryl)ketenes, 467
1-Trialkylsilyl-2-indanones, 467
Trialkylsilyl triflates, 472
Triarylbismuth dichloride, 449
Triarylbismuthane oxide, 449
1,2,2-Triarylethanone, 337
Triarylstibine diacetates, 486
1,2,4-Triazolium salt, 118

Tributylborane, 73
Tributylphosphine, 449
2,4,6-Tri-t-butylpyrimidine, 450
1-Tributylstannyl-1-alkynes, 511
N-Tributylstannylmethylimines, 205
N-t-Tributylstannyltetrazoles, 155
Tributyltin hydride-2,2�-azobis(isobuty-

ronitrile), 450
vic-Tricarbonyl compounds, 279
3-Trichloroacetimidato glycals, 470
1,1,1-Trichloroalkanes, 150
Trichloroethyl carbonates, 236
Trichlorosilyl enol ethers, 22, 117
2-Trichlorostannyl-1,3-butadiene, 431
Tricyclohexylphosphine, 97, 165, 333
p-Tridecafluorooctyl, 196
Tridecafluorooctyl iodide, 196
Tridecafluorooctyl trifluoromethyl ketone,

196
1,2,7-Trienes, 145
Triethylamine oxide, 454
Triethylborane, 454
1,1,1-Trifluoro-2-alken-4-ones, 20
1,1,1-Trifluoro-3-alkyl xanthates, 185
Trifluoroacetaldehyde, 20, 222
Trifluoroacetamides, 461
Trifluoroacetic acid, 457
Trifluoroacetic anhydride, 458
1,1,1-Trifluoroacetophenone, 467
2,2,2-Trifluoroacetophenone, 366
N-(Trifluoroacetoxy)succinimide, 458
N-Trifluoroacetylation, 458
N-Trifluoroacetylglycinate, 135
1,1,1-Trifluoroalkanes, 462
2,2,2-Trifluoroethanol, 187, 225, 421
2,2,2-Trifluoroethyl formate, 458
Trifluoromethanesulfinylation, 460
Trifluoromethanesulfonic acid (triflic

acid), 458
Trifluoromethanesulfonic anhydride (triflic

anhydride), 459
Trifluoromethyl iodide, 461
Trifluoromethyl ketimines, 219
Trifluoromethyl tridecafluorooctyl ketone,

366
Trifluoromethylating, 467
Trifluoromethylsulfinamides, 461
Trifluoromethyl xanthates, 185
3,4,5-Trifluorophenylboronic acid, 16
Trifluorothioacetamides, 461
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Trifurylgermane, 35
Triglyme monomethyl ether, 466
Trihalomethylcarbinols, 311
1,2,4-Trihydroxybenzene, 371
1,3,5-Trihydroxybenzene, 371
Triiron dodecacarbonyl, 462
Triisobutylaluminum, 462
2,4,6-Trimethoxyphenylation, 246
Trimethylaluminum, 463
Trimethyl(ethoxydimethylsilyl)methane,

87
Trimethyl orthoformate, 162
Trimethylsilyl azide, 464
Trimethylsilyl bromide, 465
trimethylsilyl butenoate, 83
Trimethylsilyl chloride, 465
Trimethylsilyl cyanide, 466
O-Trimethylsilyl cyanohydrins, 466
Trimethylsilyl iodide, 469
Trimethylsilyl isothiocyanate, 469
Trimethylsilyl trifluoromethanesulfonate,

470
1-Trimethylsilyl-1,3-alkadiynes, 214
1-Trimethylsilyl-1-alkynes, 511
�-Trimethylsilylallenyl ketones, 168
o-Trimethylsilylaminobenzaldehyde

dithioacetals, 444
o-Trimethylsilylaryl triflates, 103
O-Trimethylsilylated cyanohydrins, 239
Trimethylsilylated propargyl amines, 40
4-Trimethylsilyl-1,2-butadiene, 431
Trimethylsilyldialkylamine, 466
Trimethylsilyldiazomethane, 467
2-Trimethylsilyl-1,3-dithiolane, 417
2-Trimethylsilylethyl sulfoxides, 414
Trimethylsilylethyne, 40, 211, 468, 469
Trimethylsilylethynyl ketones, 468
N-Trimethylsilylethynylmorpholine, 71
N-Trimethylsilylmethyl �-aminoketones,

460
1-Trimethylsilyl-1-methylseleno-1-alken-

3-ones, 468
N-Trimethylsilylmorpholine, 178
N-Trimethylsilyl-N-methylacetamide, 470
2-Trimethylsilylphenyl triflate, 35
Trimethylsioloxyethene, 384
1-Trimethysilyl-1-alkenes, 138
Triorganotin hydrides, 473
Trioxanes, 1, 465
1,2,4-Trioxepanes, 227

Triphenylphosphine, 475, 476, 477
Triphenylphosphine–diethyl azodicarboxy-

late, 475
Triphenylphosphine–diisopropyl azodicar-

boxylate, 476
Triphenylphosphine–halogen/perhalocar-

bons, 477
3-Triphenylphosphonio-3-alkenoic esters,

475
Triphenylphosphonioketene, 478
Triphenylphosphonium bromide, 478
Triphenylsilyl vanadate, 478
Triphenylsilylacetamides, 478
Triphosgene, 389, 479
Triruthenium dodecacarbonyl, 479
Tris(acetonitrile)cyclopentadienylruthe-

nium(I) hexafluorophosphate, 481
Tris(t-butyl)phosphine, 358
Tris(dibenzylideneacetone)dipalladium,

483, 485
Tris(dibenzylideneacetone)dipalladium-

chloroform, 485
Tris(2,6-diphenylbenzyl)tin hydride, 454,

474
Tris(p-fluoroalkoxyphenyl)phosphonium

ylides, 196
1,1,1-Tris(hydroxymethyl)alkanes, 78
Tris(2-methylphenyl)bismuth dichloride,

449
Tris(pentafluorophenyl)borane, 489
1,1,1-Tris(triflylamino)ethane, 9
Tris(2,4,6-trimethoxyphenyl)phosphine,

356
Tris(trimethylsilyl) selenophosphate, 491
Tris(trimethylsilyl)silane, 490
1,1,1-Trismethylthioalkanes, 76
1,3,5-Trisubstituted hexahydrotriazines,

472
Trityl perchlorate, 491
Trityl tetrakis(pentafluorophenyl)borate,

491
N-Tritylation, 446
Trityldifluoroamine, 491
2,4,6-Trivinylcyclotriboroxane, 424
Tröger’s base, 347
Tungsten carbene and carbyne complexes,

492
Tungsten hexacarbonyl, 492
Tungsten pentacarbonyl tetrahydrofuran,

493
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Ullmann diaryl ether synthesis, 158
Unsymmetrical ureas, 303, 488
Urea pyrolysis, 200
Urea-hydrogen peroxide, 494
Ureas, 93, 98, 140, 303, 446, 493

Vanadyl bis(acetylacetonate), 495
Vanadyl bis(triflate), 495
Vanadyl trichloride, 495
Vilsmeier-Haack reagent, 188, 350
Vinylation, 198
o-Vinylation, 469
1-Vinyl-1,2-cyclobutanediols, 364
Vinyl ethers, 65
Vinyl glycosides, 328
2-Vinyl-1-silylmethylcyclopropane, 471
Vinyllithium, 309
Vinylmagnesium bromide, 208, 309
Vinylogous hydroformylation, 97
von Pechmann condensation, 89, 92
von Pechmann reaction, 240

Weinreb amides, 140, 202, 356
Wilkinson’s catalyst, 119, 143, 160, 196
Wittig reagents, 411, 443

Xanthates, 102, 173, 193, 430
Xenon(II) fluoride, 496

Ytterbium, 497, 498
Ytterbium(III) chloride, 497
Ytterbium(III) triflate, 498
Yttrium nonamethyltrisilazide, 500
Yttrium(III) triflate, 500
Yttryl isopropoxide, 117

Zeolites, 501
Zinc, 112, 299, 501, 502, 503, 504, 505,

506
Zinc–metal salts, 502
Zinc acetate, 503
Zinc bromide, 504
Zinc chloride, 505
Zinc enolates, 503, 504
Zinc iodide, 506
Zinc tetrafluoroborate, 506
Zinc triflate-tertiary amine, 506
Zirconacyclopentadienes, 159, 301
Zirconacyclopentanenes, 12
Zirconacyclopentenes, 510
Zirconacyclopropanation, 510
Zirconacyclopropanes, 509
Zirconium (IV) chloride, 508
Zirconium (IV) t-butoxide, 507
Zirconocene, 455, 509, 510, 511
Zirconocene hydrochloride, 455, 511
Zirconocene, Zr-alkylated, 510
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