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Ab initio calculations, 39
Abbreviations, listing of, 199–200
Acetaldehyde, 49, 62, 98, 133, 142
Acetic acid, 153, 161
Acetone, 91, 93
Acetonide, 62, 136, 156, 165–167
Acetonitrile, 75, 161
Acetophenone, 148, 181
Acetoxy groups, 162
Acetylaldehyde, 54, 133
Acyclic substrates, 9
Acylation, 118
Acyl chloride, 30
Acyloxazolidinone, 81
3-Acylpyrrolidines, 45
Acylthiazolidinethiones, 82
Adda, 31–32
(−)-Aflastatin A, 87
AIDS, 77. See also HIV replication
Alcohol(s), 26, 106–107, 110–112, 115,

117–118, 120–121, 124–126, 129, 131,
133, 139–141, 173–176, 181, 183, 188,
190–191, 193

Aldehydes, 13, 16–17, 26, 49, 61–62, 66–67,
70, 79, 84, 91–93, 95–98, 102–103,
107–108, 110–111, 113, 116–117,
123–124, 132, 134–136, 139–141,
170–171, 173, 188, 190–191

Aldol reactions:
asymmetric anti-, 78–90
asymmetric syn,- 57–77
defined, 49
diastereoselective, 49–52, 56, 73, 81
1,3-diaxial interactions, 52
proline-catalyzed asymmetric, 91–96

Aliphatics, 5, 79, 81, 91, 93–94, 123, 141, 178,
184, 186

Alkannin, 187–188
Alkenes, 9, 25, 121
Alkenyl groups, 175
Alkoxy groups, 95
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Alkyl groups, 49, 53, 95, 173, 178, 185
3-Alkylidene tetrahydropyran, 80
Alkynone, 191, 193
Allyboration, Roush method, 118–119
Allylation, 105
2-Allylcyclohex-2-en-1-one, 184
Allyl groups, 9, 13, 123
Allyl iodide, 15
Allylboranates, 116
Allylborane, 115, 125
Allylboration, 106, 115, 122
Allylboronates, 118, 120
Allylboronic acid, 98, 100
Allyldimethylphenylsilane, 140
Allylic alcohol, 24, 26, 40
Allylmagnesium bromide, 122, 170
1-Allyl-2-naphthol, 5
1-Allyl-1-phenylsilacyclobutane, 140
Allylsilane, 140, 184
Allylsilicates, 127–128, 130
Allyltributyltin, 123
Allyltrifluorosilanes, 132–135
Allyltrimethylsilane, 127–128, 139
Allyl vinyl, 13–14
α-Acetoxy enolsilane, 96
α-Alkoxyaldehyde, 95
α-D-glucosaccharinic acid lactone, 30
(+)-α-Pinene, 104, 106, 184, 188, 191
α-Silyloxy, 96
Aluminum hydride, 147
Alzheimer’s Disease, 86
Amides, 193
Aminoacetal, 183
Amino acids, 31, 82, 91
Amino alcohols, 46, 77, 179
(2S, 3S, 8S, 9S, 4E, 6E)-3-Amino-9-methoxy-2,6,

8-trimethyl-10- phenyldeca-4,6y-dienoic
acid, 31

Ammonium chloride, 5
Amphidinolide T3, 124–125
Anabaena cylindrical, 156

201

CO
PYRIG

HTED
 M

ATERIA
L



202 SUBJECT INDEX

Anachelin H, 156
Anionic Oxy-Cope rearrangement, 36–42
Anodic oxidation, 188
Ansamycin antibiotic group, 117
Anti-aldol products, 58
Antibiotics, 29, 64–65, 121, 158, 162, 190
Anticancer drugs, 25
Antidepressants, 185
Anti-1,3-diol monoester, 26
Anti-isomer, 1, 50
Apoptolidin, 113
Apoptosis, 121
Aromatics, 2, 5, 12, 79, 91–93, 123, 127, 141,

178, 186
(−)-Asteriscanolide, 35
Aza-Cope-Mannich rearrangement, 43,

45–48
Azide, 25
Azumamide A, 109

B-allyldiisopinocampheylborane, 106
Baeyer-Villiger oxidation, 48
Bafilomycin A1, 117, 121
1BBu2, 151
B-chloropropiophenone, 185
(+)-Bengamide E, 75
Benzaldehyde, 1, 36, 43, 49, 52, 63, 81, 83, 89,

121, 130, 138, 140–141, 159, 167
Benzene, 12, 47, 177
Benzoate, 184
Benzoic acid, 157
Benzoin, 134
Benzoylacetylenic ketoester, 189
Benzyl ester, 31
Benzyloxyacetaldehyde, 77, 165
4-Benzyloxy-3-methoxybenzaldehyde, 87
3-Benzyloxypropanal, 70, 113
β-hydroxy ketones, diastereoselective reduction:

anti-, 161–173
syn, 151–160

β-pyrrolidinopropionate ester, 31
B-H bonds, 181
B-isopinocampheyl-9-borabicyclo[3.3.1]nonane,

188
Bi-2-naphthol (BINOL), 173
Binaphthol-modified lithium aluminum hydride

(BINAL-H), 173–177, 179
Bisphosphonamide, 137
B-methoxydiisopinocampheylborane, 106
Boatlike transition structure, 1–2, 5, 9–10, 12,

22, 39, 83, 95, 147–148, 185
Boltzmann distribution, 54
9-Borabicyclo[3.3.1]nonane (9-BBN), 51, 143,

188

Borane, 106, 179–180
Borolanes, 122
Boron:

allylation, 125–126
enolates, 61–63, 69, 76, 79, 97
-oxygen bonds, 53
trifluoride etherate, 111

Bromoborane, 123
Bromonaphthalene, 187
Brown allylation, 107–108
Bryostatin 2, 170
2-Butenes, 111
3-Butenylmagnesium bromide, 66
Butyl groups, 57–58

Calcimycin, 30–31
(−)-Calicheamicinone, 110, 115
(−)-Callystatin A, 72
(+)-Calopin dimethyl ether, 17, 19
(+)-Camphor, 102–103
Camphorsulfonic acid (CSA), 48, 159
Cancer:

anticancer drugs, 25
carcinogenesis, 65
gastric, 26
leukemia, 183
tumor cell lines, 170, 177

Carbamate, allylic, 184
Carbohydrates, 96
Carbon-carbon bond, 49, 97, 106
Carbon-hydrogen bond, 39
Carbonyl:

carbon, 107
compounds, 51
groups, 49, 117, 189
oxygen, 147

Carbonyldiimidazole (CDI), 62
Carbon-oxygen bond, 24, 40
Carboxylic, generally:

acid, 40, 70
group, 73

Carcinogenesis, 65
(+)-2-Carene, 104, 107
Catalysis, 162
Catecholborane, 181–183
Cetirizine hydrochloride, 181
Chairlike transition state, 1–2, 5, 8–10, 15,

21–22, 26, 32, 38, 50, 53, 55, 57, 62, 78,
83, 89, 95, 98–99, 102–103, 106,
122–123, 130, 132–134, 136–137, 140,
142, 147–148, 152, 175, 162, 180

Chelation, 49, 71–72, 158–159
Chiral auxiliary, 57, 60–61, 63, 65, 67, 70, 73,

75–76, 81, 83–84, 88–90, 123, 139
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Chirality transfer:
Claisen rearrangements, 13, 15
Johnson-Claissen rearrangement, 24
S-Z, 15

Chlorine, 142
Chloroperbenzoic acid, 159
(−)-Chlorothricolide, 190, 192
Chlorotitanium, 70–72
Chlorotrimethylsilane, 81, 87
Chorsimate, 3
Chromatographic analysis:

column, 124
high-performance liquid, 63
thin-layer, 63

Chromophores, 63
Ciguatoxin (CTX3 C), 118
Cinnamaldehyde, 16, 81, 84, 88, 90
Cinnamyl alcohol, 20
Cis-octahydroindoles, 46
Cis-3-methyl-6-phenyl-1,5-heptadiene, 32
Cis-2-octalone, 37
Claisen, Ludwig, 5
Claisen rearrangement, 3–7, 9–10, 13–19, 49
(+)-Clavosolide A, 166
Cleavage, 70, 81, 83, 90, 118, 121, 136, 139,

157, 159, 168, 171
Collins agent, 22
Colony-stimulating factor, 66
Compactin, 153
(+)-Conagenin, 159–160
Cope, Arthur C., 9
Cope-Claisen rearrangement, 34
Cope rearrangement, 5, 9–10, 32–36, 49
Copyrighted materials, list of, 197–198
Corey-Bakshi-Shibata (CBS) reduction,

180–181, 183–184
Corey-Fuchs protocol, 191
Coulombic repulsion, 112
Coulomb interaction, 117
Countercation, 147
(+)-CP-263, 114, 42
Crimmins aldol condensation, 73
Crotylation, 111–113, 128, 130, 132, 136, 141,

143–144
Crotylboration, 113, 117, 121
Crotylboronates, 97–98, 105–106, 117
Crotyldiisopinocampheylborane, 112
Crotylpotassiums, 111
Crotyl propenyl ethers, 7
Crotylsilanes, 133–134, 141, 143–144
Crotylsilicates, 128–130
Crotyltrichlorosilanes, 127, 131–132
Crotyltrifluorosilane, 135–136
Cryptophycin 1, 170

Crystallization, 63, 68
(+)-Curacin A, 105, 108
CTX3 C, 118
Cyclobutene, 35
Cycloheptenone, 34
Cyclohexanes, 3–4, 33, 93
Cyclohexenyl silylketeneacetals, 9
Cyclononadiene, 42
Cyclooctadiene, 36
Cyclopentanols, 46
Cyclopentene, 40
Cyclopentenone, 42, 175
Cyclopentylidene ketal, 166
Cyclopropyl ketone, l34
Cytotoxicity, 72, 142–143, 156, 177

Dean-Stark trap, 47
Decanal, 47
Deep vein mycoses, 171
(+)-9(11)-Dehydroesterone methyl ether, 14, 16
(−)-Denticulatin A, 68–69
6-Deoxyerythronolide, 59
6-Deoxy-L-glucose, 30
Depression-related disorders, 138
Deprotection, 14, 25, 156, 159, 190
Deprotonation, 49
Deprotonation, 75
Dermostatin A, 171–172
Desilylation, 62, 69, 171, 175
Dess-Martin periodinane, 183, 190
D-glyceraldehyde acetonide, 117
Dialdehydes, 22, 142
Dialkenyl cyclobutane, 36
Dialkylboron, 51–52
Diallyl ethers, 15–17
Diaminocyclohexane, 138
Diarylbutane, 143
Diastereofacial selectivity, 94
Diastereomer, 81, 90
Diastereoselectivity, 38, 45, 49, 52, 56, 73,

75–76, 81, 89, 97, 99, 113, 124, 127, 130,
132, 134–135, 140–141, 143, 158. See also
β-hydroxy ketones, diastereoselective
reduction

Diasterofacial selectivity, 79
Diasteromer, 25, 46
Diaxial interactions, 13, 15, 21, 52
Diazomethane, 31, 156
DIBAL-H, 62, 70
DIBAL reduction, 190
Dibenzocyclooctadiene, 143
Dibutylborinate, 153
Dibutylboron trifluoromethanesulfonate, 52
1,2-Dichlorobenzene, 15, 18
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Dichloromethane, 80
Dicyclohexylboron, 78, 80, 171
Dienes, 10, 12, 29, 36, 42, 165, 190
Dienols, 38
Diethylzinc-aldehyde, 16
Diglyme, 38
Dihydrocinnamaldehyde, 126
(+)-Dihdyrocostunolide, 33
(9S)-Dihydroerythronolide A, 73
(+)-Dihydromayurone, 40–41
Dihydroxylation, 136, 168, 184
3,4-Diiodofuran, 188
(−)-Diisopinocampheylchloroborane, 184
1,3-Diketone, 15
Dilithium catecholate, 127
Dimerization, 95–96
2,3-Dimethoxy-4-methylbenzaldehyde, 17
1-Dimethylamino-3-butene, 43
Dimethylborinate, 62
(2S, 5S)-Dimethylborolane

trifloromethanesulfonate, 78
2,2-Dimethylbutane (DMB), 35
3,5-Dimethylphenol, 149
Dimethylsulfoxide (DMSO), 92
Diols, 22, 25–26, 31, 62, 95, 113, 120, 126, 134,

151–153, 156–159, 166–167, 184, 191
Dioxatetracyclic, 125
(−)-DIP-chloride, 184
2,3,-Diphenyl-3-hydroxypropionic acid, 1
Diphenylprolinol, 180
Dipole-dipole interactions, 99
Dipropionate, 135
Dirhodium

tetrakis[(S)-N-(dodecylbenzenesulfonyl)
prolinate, 35

(+)-Discodermolide, 15, 25, 66–67, 119, 121
Disuccinyl carbonate, 75
Dithiane, 156
Dithiolane, 69
1,2-Divinylcyclobutanoxide, 41
Dolabelide D, 143
Dysentery, 40
Dysidiolide, 183

(−)-Ebelactone A, 164–165
(E)-Crotyl propanoate, 29
(E)-4-Decenoic acid, 27
E-Enolates, 49–50, 53–54
Electron repulsion, 142, 175
Electrostatic:

interactions, 83
repulsion, 75

(E)-4-Methyl-4-hexenal, 188
(E)-2-Methyl-3-phenyl-2-propen-1-ol, 21

Enantiofacial selectivity, 93, 189
Enantiomer, 142
Enantiomeric ratio, 112
Enantioselectivity, 16, 35–36, 40, 92, 96, 103,

105, 107–108, 121, 123, 126, 137, 141,
143, 148–149, 173, 175–176, 179,
181, 184

Enediol isofuran, 188–189
Enolates, 166
Enol borinates, 51–52
Enone, 159
Epothilone A, 93, 153–154
Epoxidation, 40
Epoxide, 40
(−)-Erinacine B, 184–185
Erythromycins, 59
Erythronolide A, 159–160
Esterases, 73, 165
Esterification, 30–31, 34
Estrogens, 14
1,2-Ethanedithiol, 68
Ethanol, 20, 173
Ethyl:

acetate, 81
acetoacetate, 5
orthoacetate, 20, 22

Ethylene, 35, 18
3-Ethyl-3-pentanethiol group, 78
Evans-Chapman-Carreira reduction, 73,

161–162, 166
Evans-Tishchenko reduction, 25, 167–168,

170–171, 173
(−)-3-Exo-morpholinoisoborneol (MIB),

16–17

FD-891, 70
FKBP12, 168
FK-506, 124
Fluoride, 132
Fluorine, 100
Formaldehyde, 49, 53, 98, 147
Formalin, 45
(±)-Frullanolide, 30–31
Furan, 66

(±)-Garsubellin A., 15, 18
Glucal, 115
Glucolipsin A, 63
Glucose, 95–96
Glycal, 30
Gram-positive bacteria, 191
Grignard reagent, 42

Half-chair transition state, 185
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Hardy, Elizabeth M., 9
Hemiacetal, 168
(−)-Hennoxazole, 182
Hepatotoxic cyclic peptides, 31
(−)-Heptemerone B, 188, 190
1,5-Hexadiene derivatives, 10
Hexamethylphosphoramide (HMPA), 29, 31, 34,

156
(+)-Hippospongic acid A, 26
HIV replication, 162
Homoallylic alcohols, 97
Hydroboration, 121, 143
Hydrocinnamaldehyde, 81
Hydrogen:

characterized, 53, 103
chloride, 185
fluoride, 60

Hydrogenation, 121, 136, 177, 191
Hydrogenolysis, 47
Hydrolysis, 30–31, 34, 43, 70, 179, 182
Hydroxy groups, 162
3-Hydroxy-1,5-hexadienes, 37
Hydroxyl group, 45, 88, 110, 159, 190
3-Hydroxy-3-methylglutaryl coenzyme A

(HMG-CoA), 153
Hyodeoxycholic acid methyl ester,

118, 121
Hyroindolone, 47

Imidazole, 110
Iminium ion, 43, 45–46, 184
Indanolyloxy oxygen, 89
Indolizidine alkaloid, 24–25
Interiotherin A, 142–143
Iodolactone, 31
Iodolactonization, 31
Ireland-Claisen rearrrangement,

27–32
Iridium, 16
Isobutyraldehyde, 58, 92, 123, 171
Isomerization, 15–17
Isomutyl group, 14
Isopinylboryl enolate, 170
Isopropyl groups, 168
2,3-Isopropylidene-L-erythrose, 24
Isopropylidenetriphenylphosphorane, 24
Isoxazoline, 153
Ivanov reaction, 1

Japanese beetle pheromone, 176–177
Johnson-Claisen rearrangement, 20–26

Ketoacid, 93
Ketoaldehyde, 170

Ketones, 26, 40–41, 47, 52, 97, 121, 124, 131,
134, 147–1513, 156–159, 161–162,
166–168, 173–181, 183–184, 186,
188–190

KOMe, 39

Lactam, bicyclic, 73
Lactols, 68, 143
Lactone, 25–26, 30–31, 177, 193
Lactonization, 25, 31
Lasalocid A (X537A), 29–30
(+)-Lasonolide A, 69, 116, 120
L-deoxythreose ketal, 117
Leighton’s silicon reagent, 142
(−)-Lepadiformine, 177
Leucascandrolide A, 171–172
Leukemia cancer cell lines, 183
Leustroducsin B, 66
Ligands, 58, 78, 126–127, 134
Lipases, 73, 165
Lithiation, 34
Lithium:

acetylide, 191
alkoxyaluminum hydride, 147
aluminum hydride, 22, 147–149
characterized, 187
diisopropylamide (LDA), 27, 34, 49, 51
enolates, 52
hydroperoxide, 62
peroxide, 64
trimethylsilylacetylide, 193

l-proline, 91
Lung carcinoma cells, 120, 183
Lutidine, 109, 119, 122, 141–142, 157, 182
LY426965, 138

Macrolactin A, 162–163
Magnaporthe grisea, 188
Magnesium:

bromide, 84
chloride, 81
enolate, 1

Mannose, 96
Mannosidases, 25
Mesityl phenyl ketone, 147
Meso-dialdehyde, 68
Mesylation, 25
Metal allylation reactions:

boron allylation reaction, 102–126
characterized, 97–101
silicon allylation reaction, 127–144

Metal-centered steric effects, 52
Metal enolates, 91
Metallocycle, 89
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Metal-oxygen bonds, 53
Methacrolein, 144
Methanol, 39, 153
Methanolysis, 26, 106, 110
Methoxyallyl, 113
Methoxydiethylborane, 153
Methoxyethoxymethyl (MEM), 80
Methoxy ketone, 37
Methoxypropene, 15, 114, 133
Methyl:

acetals, 9
groups, 8, 21, 35, 133, 158, 185
iodide, 41
monate C, 175–176
propanoate, 50

Methylamine, 185
Methylation, 41
3-Methyl-2-butanone, 184
Methylenation, 121
(3R,5E)-3-Methyl-3-phenyl-1,5-heptadiene, 32
2-Methyltetrahydropyran, 13
Microcystins, 31
Midland reduction, 189–190, 193
Migrastatin, 87
Mitsunobu conditions/reaction, 115–116, 183
Miyakolide, 79
Monoazide, 25
Monoesters, 171
Monolithiation, 188
Monosilyation, 31, 142
(−)-Morphine, 184
(+)-Murisolin, 111, 115–116

Naphthalenes, meso, 10, 12
2-Naphthyl, 179
Narasaka reduction, 153
N-bromosuccinimide (NBS), 122, 124, 156
Neurodegenerative diseases, 86
N-formylmethionine aminopeptidases, 165
Nikkomycin B, 108, 111
Nitrile oxide, 115
4-Nitrobenzaldehyde, 92
Nitrogen, 142
(−)-N-methylephedrine, 149
N,N-dimethylformamide (DMF), 131–132
Nonactin, 156
Norephedrine, 61, 78, 80
Norpseudoephedrine, 136
N-oxazolidinethione propionates, 71
Noyori reduction, 175
Nozaki-Hiyama-Kishi reaction, 26
N-propionylbornanesultam, 68–69
N-propionyloxazolidinone, 63, 66, 83, 87, 165,

170

N-propionyloxazolidinethione, 72
N-propionylsultam, 67
Nuclear magnetic resonance (NMR), 67, 132
Nucleophilicity, 132
(2E,6E)-Octa-2,6-diene, 12
(2Z,6Z)-Octa-2,6-diene, 12

Olefination reaction, 165, 168
Olefins, 17, 136
Organolithium, 188
Orostanal, 121
Oxazaborolidine, 179–181, 183
Oxazolidine, 47
Oxazolidinones, 61–63, 75
Oxidation, 22, 48, 73, 80, 112, 158, 165, 183,

188
Oxidative lactonization, 25
Oxirane, 41
Oxygen, 106, 116, 158
Ozonolysis, 108, 110, 112–113, 118, 142, 190

(±)-Pancracine, 45–46
Parkinson’s Disease, 86
3-Pentanone, 50
(−)-Pestalotin, 189, 192
Pharmacotherapy, 138
Phenylacetic acid, 1
1-Phenyl-3-buten-1-ol, 139
Phenyl groups, 79, 130, 134, 175, 180–181
Phenylmagnesium bromide, 179
Phenyls, 103, 137
(+)-Phomopsidin, 193–194
Phorbol, 65
Phorboxazole A, 106, 108, 123–124
Phosphonate, 188
Phosphonium bromide, 31
Pictet-Spengler cyclization, 47
Pinacolboronates, 100
Pinacolone, 148
Pivalic acid, 156–157
4-(Pivaloyloxy)benzaldehyde, 112
(±)-Pleuromutilin, 40, 46
p-methoxybenzyl (PMB), 65, 144, 170
p-methoxybenzyl ether, 83
p-nitrobenzoate, 170
Polyols, 83, 124
Potassium:

hydride, 37, 40
hydroxide, 125
methoxide, 39

Prelog-Djerassi lactonic acid, 60
(+)-Preussin, 47–48
Propanal dihydroborinate, 53
2-Propenyllithium, 22
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2-Propenylmagnesium bromide, 166
Propionamide, 65
Propionic acid, 20, 22, 25
Propionyl chloride, 31, 73, 75
Prostaglandin A2, 24
Prostaglandin E2 (PGE2), 175–176
Proteases, 89
Prozac, 185
Pseudoenantiomerics, 71
Pseudoephedrine, 138, 141
Pseudomonic acid C6, 175
Psymberin, 141–143
P388 murine leukemia cancer cell lines, 183
p-toluenesulfonic acid, 70, 177
p-trifluoromethylphenol, 185
Pyridine, 31, 109–110, 114, 176, 183, 185
Pyridinium p-toluenesulfonate (PPTS), 15, 156,

166
Pyrrolidines, 31, 45–46, 48, 93, 137

Quantum mechanics, 5
Quenching, 153

Racemic 3,4-dimethylhexa-1,5-diene, 12
(−)-Rapamycin, 168–169
Ras farnesyltransferase, 42
Rat glia cells, 113
(R)-4-Benzyl-3-propionyloxazolidin-2-one, 73
Recrystallization, 185
R group, 13, 27, 49, 52
Rhizoxin D, 80, 84
Rhodium, 36, 40
Rifamycin S, 114, 117
RK-397, 165–166
(+)-Roxaticin, 164, 166
(R)-Phenylglycine, 84
(R)-1-Phenyl-1-propanol, 179
(R,R)-Bromoborane, 124
(R, R)-Dimethyl tartrate allylboronate, 117
R2, 162
Rutamycin B, 64–65
Ruthenium, 15, 35

(−)-Salsolene oxide, 40–41
(1S)-(−)-Salsolidine, 182–183
Samarium, 168, 170–171
Saponification, 31–32, 170
Saquinavir, 76–77
(+)-Saudin, 15, 17
Scandium, 103, 106
(−)-Scopadulcic acid A, 34
(S)-Cyclohexenol, 184
(S)-(−)-2-(Diphenylhydroxymethyl)pyrrolidine,

179

Selenoxide, 26
Serotonin, 138
Sesquiterpenes, 40
S-3-(3-Ethyl)pentylpropanethioate, 78
(S)-Fluoxetine hydrochloride, 185, 187
Sharpless dihydroxylation, 25
[3,3]-Sigmatropic rearrangements:

anionic Oxy-Cope, 36–42
aza-Cope-Mannich, 43, 45–48
Claisen, 3–7, 9–10, 13–19, 49
Cope, 5, 9–10, 32–36, 49
Ireland-Claisen, 27, 29–32
Johnson-Claisen, 20–26

Signal transduction, 66
Silacyclobutanes, allylic, 140
Silanes, 131, 136–138, 171
Silicon, 140
Silylation, 70, 81, 121, 124, 170
Silyl enol, 14
Silylketene acetals, 27, 31
Silyloxy cycloheptadiene, 34
Silyls, 25, 31
(S)-mandelic acid, 57, 59
Smoking cessation, 138
Sodium:

borohydride, 147, 153
hypochlorite, 115
metaperiodate, 60

(−)-Sparteine, 71–73
(S)-Phenylalanine, 63
Spirocyclization reaction, 179
(S)-Prolinol, 178–179
Squalene, 22–23, 42
Stannane, 124
(−)-Stemoamide, 83–84, 88
Stemona, 83
Stereochemistry, 116
Stereoselective reactions:

asymmetric reduction, 173–194
characterized, 147–150
diastereoselective anti-reduction of β-hydroxy

ketones, 161–173
diastereoselective syn-reduction of β-hydroxy

ketones, 151–160
Stereoselectivity, 14, 20, 26, 78, 93, 134
Steric repulsion, 9, 57
Stien, 123
Stilbenediamine, 123
Stoichiometric borane, 179
Streptomyces:

roseosporus, 159
toxytricini, 89

(−)-Strychinine, 46–47
Sulfate, 156
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Sulfones, 168
Sultam propionate, 70
Sumarium iodide, 153
Suzukii-Miyaura coupling, 143
(S)-Valine methyl ester hydrochloride, 179
(S)-Valinol, 61
(−)-Swainsonine, 24–25
Swern oxidation, 73, 80, 121, 165
Swinholide A, 155–156
Syn-aldol reaction:

asymmetric, 57–77
characterized, 52, 57

2,3-Syn-disubstituted 4-heptenol, 17
Syn-isomer, 50–52, 62
Synlanti, 21, 49

(−)-Talaumidin, 86, 88
Tartrolon B, 190, 193
TBSOTf, 70
Terpenoids, 184
Tert-butyl-dimethylsilyl (TBS):

characterized, 9, 88, 118
chloride, 27, 31
ether, 143
keteneacetal, 10, 27, 157

Tert-butyldiphenylsilyl (TBDPS) ether, 70, 112
(+)-Testudinariol A, 80, 83
Tetrafluoroboric acid, 182
Tetrahydrofuran (THF), 15, 27–28, 30–31, 51,

125, 179
(−)-Tetrahydrolipstatin, 89–90
Tetrahydropyran, 176
Tetramethylammonium triacetoxyborohydride,

166
Tetraol, 171
Tetrodotoxin, 15, 18
Tetronic acid, 115
Thermal rearrangement, 32
Thianes, 73
Thiazolidinethione, 81, 84
Three-carbon system, 10
Threo-isomer, 1
Tirandamycin, 158–159
Titanium, 71–72, 88–90
TMSCl, 34
Toluene, 30–31, 42, 114, 117–119, 138, 141,

181–182
Transamidation, 66
Transition state. See specific types of transition

states
Transmetalation, 124

Trans-3-methyl-6-phenyl-1,5-heptadiene, 32
Triacetoxyborohydride reduction, 167
Trialkylsilanes, 127
Trichloroacetimidate, 63
(+)-Trienomycinol TBS ether, 62–63
(+)-Trienomycins, 62
Triethylamine, 24, 76, 78, 80–81, 133
Triethyl borane/sodium borohydride, 153
Triethylsilylketene acetal, 31
Trifluoroacetic acid, 121
Trifluoroperoxyacetic acid, 48
Triisopropylsilyl triflate, 170
Trimethylbenzoyl chloride, 182
Trimethyl orthoacetate, 24
Trimethylsilyl, 123, 139, 159
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Z-enolates, 49, 52–54, 58
Zimmerman-Traxler transition state, 2–3, 49, 68,

79, 81, 89
Zinc:

alkoxide, 16
borohydride, 157–158

Zincophorin, 136
Zyrtec, 181


