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acetalization 160,163^, 189-90 
acetone cyanohydrin 220 
acetophenone 12, 240 
acetophenone-rhenium complexes 226-7 
3-acetyl-l,3-oxazolidin-2-one 196 
acetylation of alcohol 190-2 
L-acetyl menthol 191-2 
acid anhydrides 190-2,214 
acrolein derivatives, see bromoacrolein; 

methacrolein 
acrylic acid 40 
3-acryloxazolidine-2-one 68-9 
3-acryloyl-l ,3-oxazolin-2-one 2 3 2 ^ 
(acycloxy)boranes, see chiral 

(acycloxy)boranes (CAB) 
acycloxy naphthalenes 186 
acylation, see Friedel-Crafts reaction 
acylgermane 22 
acyl halides 186 
acylimides 230,231,233,237 
acylsilanes 22,23 
aglycones 122 
alcohols 

acetylation and esterification 190-2 
allylation of arenes 186-7 
asymmetric epoxidation of allylic 26 
cyclopropanation of allylic 78-9,86-7 
synthesis of equatorial 6-10 
synthesis of homoallyl 53,163,192 

aldehydes 
acetalization 160,163-1,189-90 
and a-chloroketones 217 
and alkenylzirconocene chloride 181-2 
and allylsilanes 100 
and allylstannanes 100-1 
and alkylzincs 78,79-83,96,97-9 
cyanation/cyanosilylation 129-30, 151-3, 

208 
ether formation 164-7 
formation from epoxy substrates 24-8 
hydrophosphonylation 217 
hydrosilylation of aromatic 35 
and isocyanides 169-73 
and vinylic ethers 215 
see also in particular aldol and aldol-type 

reactions; alkylation; allylation; 
Diels-Alder reactions; named 
aldehydes 

aldol and aldol-type reactions 
and boron reagents 32, 51-4, 55-7 

imine reactions 33-4, 58-61 

and cerium enolates 204,207-8 
and copper(II) complexes 240-2 
and europium(III) complexes 208,211-12 
of isocyanides using silver/gold complexes 

169-73 
and lanthanum(III) reagents 217 
and lithium perchlorate 65, 66, 71 
and palladium catalysts 240 
and rhodium complexes 238, 239 
and ruthenium complexes 238,239-40 
and scandium(III) triflate 194-6 
and silicon(IV) reagents 161-3 
and tin Lewis acids 138-51 
and titanium complexes 113-18 
and ytterbium(III) reagents 214, 216 

aldols: selective dehydration 35-6,37 
alkali and alkaline earth metal salts 65-75 

aldol additions and allylations 71-4 
cycloaddition reactions 65-70 

alkaloids 140,199,200 
alkenes 

1,3-dipolar cycloaddition 69-70 
hydrosilylation 199 

alkenylzirconocene chloride 180-2 
a-alkoxy aldehydes 67,71-3,209,240 
a-alkylated a-amino acids 169 
alkylations 225-7 

amphiphilic carbonyl 6-10 
amphiphilic conjugate 10-12 

alkyldichloroborane 44, 45 
alkyl silyl ethers 160-1, 163 
alkyltitanium complexes 96-101 
alkylzincs 78,79-83,96, 97-9 
alkynes, reductive coupling 182-4 
allenes, reductive coupling 182-4 
allylarenes 186-7 
allylation 

and allyltin/siIver(I)-phosphine complex 
173-5 

and aluminium reagents 12-15 
and boron reagents 51-5 
and lithium perchlorate 71 
and magnesium bromide 65, 71-2 
and silicon(IV) reagents 1 6 3 ^ 
and tetra-allyltin/scandium(III) triflate 

1 9 2 ^ 
see also Sakurai-Hosomi reaction 

allylcopper 12 
allylic alcohols, see alcohols 
allylic ethers 106-7 
allylsilanes 53,99-101,163 
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allylsilicates 159 
allylstannanes 71-3,99-100 
allyltins 55, 173-5,192-4 
allyltributylstannane 71 
allyl vinyl ethers: Claisen rearrangement 

21-3 
aluminium chloride 152 
aluminium porphyrins 246,247-58 
aluminium reagents 5-29 

amphiphilic alkylations 6-15 
Claisen rearrangement 21-3 
Diels-Alder reaction 

asymmetric hetero-16-20 
regio-and stereocontrolled 15-16 

epoxide rearrangement 23-8 
in polymerization reactions 246,247-60 
properties 5 

aluminium thiolate 21 
aluminium tris(2,6-diphenyIphenoxide) 

(ATPH) 10-12 
in Claisen rearrangement 21,23 
derivatives for allylation 13-15 

aluminium tris(2-a-naphthyl-

6-phenylphenoxide) (ATNP) 21 
aluminium tris(^)-l-a-naphthyl-

3-phenyInaphthoxide) ((«)-ATBN) 23 
aluminium tris(R)-3-(/7-fluoropheny!)-l -ce-

naphthylnaphthoxide)((R)-ATBN-F) 
23 

amidation 3 
amidation catalysts 37-9 
amines, optically active 79 
amino acid-derived Schiff base 130 
P-amino acid esters 33, 59 
amino acids 169-71 

N-sulfonyl derivatives of a-amino acids 42 
amino alcohol-derived Schiff base 130 
P-aminoalcohols 78, 79-83 
a-amino aldehydes 169, 209 
p-aminothiols 78 
amphiphilic carbonyl alkylations 6-10 
amphiphilic conjugate alkylations 10-12, 

12-15 
anionic polymerization, see polymerization 
anisole 186, 187-8 
anti-Cram selectivity 7, 8 
D-arabinose 192-4 
arenes 12 

acylation 185-7 
2-arlcyclohexanones 153,154 
arylboron reagents 31,32-9 
asymmetric amplification 77 
asymmetric catalytic desymmetrization 

105-6 
asymmetric cyanation reaction 151-3 
asymmetric Diels-Alder reactions, see 

Diels-AIder reactions 
asymmetric protonation 1 5 3 ^ 

autocatalysis 78 
aza Diels-Alder reaction 57-
aziridines 215 

benzaldehyde 
addition of alkylzincs 79-81,98 
aldol reactions 53,71,139^0,143,145, 

146-7,150-1,172-3,195-6,209,238, 
239^0 

allylations 54-5,174-5 
conjugate alkylations 12 
Diels-Alder reactions 17,18-19, 211, 229, 

230 
benzene 188-9 
benzene-chrome complexes 78 
N-benzhydryl imines 59-60 
benzophenone 6 
benzyl alcohol 186-7,188-9 
benzylidenephenylamine N-oxide 69-70 
N-benzylimines 33,34 
(Z)-2-benzyloxy-l-S-ethyl-l-

trimethylsiloxyethene 143,144 
(2i?,3/?,45)-2-benzyloxy-4-methyl-5-hexen-

3-ol 72-3 
a-(benzyloxy)acetaldehyde 240, 241-2 
a-benzyloxy aldehyde 71,117 
2-(benzyloxy)butyraldehyde 67-8 
(2S,1 '5)-2-[(l '-benzyloxy)propyl-6-methyl-2,3-

dihydro-4//-pyran-4-one 67-8 
(/?)-BlNAL 16-20,22-3 
BINAP 173-5,240 
binaphthol, see BINOL complexes 
BINOL-bromine derivatives 122,125 
BINOL-lanthanum complexes 217 
BINOL-tin complexes 153 
BINOL-titanium complexes 

and aldol reactions 113-18 
asymmetric catalytic desymmetrization 

105-6 
carbonyl addition reaction 96-101 
carbonyl-ene reaction 101-5 
cyanohydrin formation 129-30 
and Diels-Alder reaction 121-9 
enantiomer-selective activation of racemic 

catalysts 108-11 
ene-cyclization 113 
kinetic optical resolution 106-7 
positive NLE of non-racemic catalysts 

107-8 
BINOL-ytterbium complexes 214, 215 
bis(3,5-bis(trifluoromethyl)phenyl)borinic acid 

31,35 
bis(imine)-copper(II) complex 2 3 3 ^ 
bis(oxazoIine)-copper(II) complex 230,237, 

240, 241 
bis(oxazoline)-iron(III) complex 230, 231, 

232-3 
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bis(oxazoline)-magnesium(II) complexes 65, 
68-70 

bis(oxazolinyI)pyriciine-copper(II) (pybox) 
complexes 236,237-8,240. 241-2 

bis(pentafluorophenyl)borinic acid 31, 35, 37 
bis(phosphino)ferrocene 169 
(«)-( + )-3,3'-bis(triarylsilyl)binaphthol 16, 17 
3,5-bis(trifluoromethyl)phenylboronicacici 

31,37 
2,4-bis(trimethylsiloxy)-l,3-pentadiene 67-8 
boron reagents 31-63 

arylboron reagents 31,32-9 
chiral boron reagents 35-61 

boron tribromide 45 
bromoacrolein 42, 4 3 ^ , 48-9, 129, 237. 238 
3-bromocamphor 20 
Br0nsted acid-assisted chiral Lewis acid (BLA) 

aldol type reaction of imines 59-61 
Diels-AIder reactions 47-51,58 

butadiene 228 
butanal 165-7 
3-((£(-2'-butenoyl)-l,3-oxazolidin-2-one 

69-70 
4-tert-butyI-l -methylcyclohexanol 9-10 
l-butyl-2-propenyl vinyl ether 21 
butylcalcium iodide 13 
4-(ert-butylcyclohexanone 6, 9 
(Z)-2-f-butyldimethyl-siloxy-l-5-ethyI-1 -

trimethylsiloxyethene 145-6 
fert-butyldimethylsilyl enol ether 153 
butyl-hthium 12,13,14,15 
r-butylmagnesium chloride 8 
r-butyl methyl fumarate 15-16 
l-ter/-butyIthio-[(trimethylsilyl)oxy]ethene 

241-2 
butyrolactone 7 3 ^ 

CAB, see chiral (acycloxy)boranes 
€-caproIactam: polymerization 221 
carbonyl activation 6, 20, 180-2, 225-7 
carbonyl addition reactions 4, 96-101 
carbonyl alkylations, amphiphilic 6-10 
carbonyl-ene cyclization 112-13 
carbonyl-ene reaction 101-5 
carboxamides 37-9 
carboxylic acids: amidation 37-9 
carnitine 116,117 
cerium chloride 203-6 
cerium enolates 204,207-8 
cerium halides 204-5 
cerium(III) reagents 203-8, 219 
cerium iodide 204-5 
chalcone 85-6 
'chiral activators' 109,110 
chiral (acycloxy)boranes (CAB) 31, 32 

catalysis of enantioselective aldol reactions 
52-3 

catalysis of enantioselective Diels-Alder 
reaction 39^4 

catalysis of Sakurai-Hosomi allylation 
54-5 

a-chiral aldehydes 209 
chiral (3-aminoalcohols 78, 79-83 
chiral diamines 138, 140-51 

structures 139 
chiral diols 189 
Chiral Lewis Acid-controlled Synthesis 

(CLAC synthesis) 145. 146-7 
chiralphos 229 
"chiral poisoning' 108 
a-chloroketones 217 
3-cholestanone 7 
(-l-)-cinchonine trimethylsilyl ether 152 
cinnamaldehyde 12. 13, 14, 15 
cinnamyl alcohol 86-7 
Claisen rearrangement 3, 4, 21-3, 66 
classification of reactions 2, 3, 4 
cobaltocenium ion 229 
compactin 121 
conjugate alkylations 10-12,12-15 
copper(ll) complexes 78 

copper(II)-bis(imine) 233-4 
copper(II)-bisoxazoline 230, 237, 240, 241 
copper(ll)-bis(oxazolinyl)pyridine (pybox) 

236. 237-8. 240, 241-2 
3-crotonoyI-1,3-oxazolidin-2-one 196-9 
crotylation 71 
crotylsilane 163 
cyanation/cyanosilylation reactions 129-30, 

151-3,208,215 
cyanohydrin formation 129-30, 152 
cyanohydrin trimethylsilyl ethers 152 
cyanotrimethylsilane 129-30 
cyclic ethers 248 
cyclic ketones: alkylation 6-10 
cycloaddition reactions 15, 42, 44, 65-70 

see also Diels-Alder reactions 
cyclohexanecarboxyaldehyde 152 
2-cyclohexene-l-one 206 
cyclohexyloxytrimethylsilane 165-7 
cyclopentadiene 

Diels-Alder reactions 
with 2-bromoacrolein 48-9 
with a,(3-unsaturated enones 228-9 
with acylimide 231 
with (£)-2-pentenal 50-1 
with fumarates 16 
with methacrolein 39, 40, 44, 45, 234-8 
with methyl acrylate 45, 65, 66-7 
with oxazolidinones 68-9,196-9,232 

cyclopentadienyl-manganese complexes 226 
cyclopentadienyl-rhenium complexes 226 
cyclopentadienyl-ruthenium complexes 

225-6, 229 
cyclopentadienyl yttrium hydride 199-200 
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2-cyclopentenone 205, 213 
cyclopropanation 78-9, 86-7 

Danishefsky dienes 57, 58, 117. 125, 229 
2-deoxy-D-ribonolactone 211-12 
desymmetrization 105-6 
dialkyi acetals 160 
(«)-( +)-3,3'-dialkylbinaphthol 17 
dialkylzincs 77-91,96,97-9 
p-diamines 78 
diamines, chiral, see chiral diamines 
diamine bisphosphine-gold(l) complex 

172-3 
diarylborinic acids 31,35-7 
diarylmethanes 186-7 
diborane 42 
dibutylin diacetate 138.139, 143, 144,145, 

146, 147, 148 
Diels-Alder reactions 2, 4 

and alkali/alkaline earth metal reagents 
65-8 

and bulky aluminium reagents 15-16 
chiral 16-20 

and chiral boron reagents 39-51 
imine reactions 57-8 

and chiral titanium complexes 118-29 
and europium(III) complexes 208-11 
inverse electron-demand 130 
and lanthanum(in) reagents 217 
other transition-metal complex catalysts 

228-38 
and scandium(III) triflate 196-9 
and ytterbium triflate 214 

dienes, see in particular Diels-Alder reactions; 
named dienes 

1,3-dienol derivatives 122^ 
diethylzinc 77,78,79-81,85-7 
rra«.s-4,5-dihydro-3-phenyl-4,5,5-trimethyl-

2(3//)-furanone 73-4 
c7s-dihydropyrone 17 
flnri-a,P-dihydroxy thioesters 144 
i_yn-a,(3-dihydroxy thioesters 145 
di-isopropoxytitanium (IV) dibromide 95-6 
di-isopropylzinc 78 
1,5-diketones 217 
dimethoxybenzene 186 
1,1-dimethoxybutane 162 
2,4-dimethyl-l-methoxy-3-trimethylsiloxy-l,3-

butadiene 20 
(5/?,6S)-3,5-dimethyl-6-phenyIdihydropyran-

4-one 18-19 
dimethylaluminium 1,1-diphenyIethoxide 6 
2,6-dimethylbenzoquinone 65-6 
dimethyl cuprate 227 
dimethylzinc 7 7 , 8 1 ^ 
diols 109, 110 

chiral 189 

diop 229 
dioxane 96.97, 189 
dioxolane 189 
diphenylacetaldehyde 24-6 
disulfonamide-titanate 78, 79, 86-7, 97 

a,p-enals 40,42,47,49 
enamines 226 
ene cyclizations 111-13 
ene reactions 2,3, 20 

carbonyl-ene reaction 101-8 
intramolecular (cyclizations) 111-13 
pathway in aldol reaction 114-17 

enol derivatives: protonation 153 
enol silyl ethers, see silyl enol ethers 
enol trimethylsilyl ether 216 
a,p-enones 

cyanosilylation 215 
from aldol dehydration 36 
reactions with cyclopentadiene 228-9 
reactions with enol silyl ethers 214 
reactions with KSA 208, 209 
reduction of 203, 204 

enoxysilacyclobutane 159 
epilupine 199,200 
epoxide rearrangement 

activation by zirconocene complex 179 
aluminium reagents 23-8 
boron catalysts/reagents 35 

epoxy silyl ethers 26,27,28 
equatorial alcohols 6-10 
esterification of alcohol 190-2 
esters 1.53, 161 

hydrosilation of 35 
hydroxy esters 52, 101, 102-3 

ethers 160-1,163, 164-7 
activation by hafnocene complexes 179-80 
kinetic resolution 106-7 
polymerization of cyclic 248-9 
vinylic 21-3,215 
see also silyl enol ethers 

1-S-ethyl-l-trimethylsiIoxyethene 138,140, 
141-2 

1 -5-ethyl-l -trimethylsiloxypropene 139^0, 
142,143, 150-1 

(S)-l-ethyI-2-[(piperidin-l-yl)-
methyljpyrrolidine 144 

ethylene: polymerization 220 
S-ethyl propanethioate 144 
europium(III) reagents 208-14,218 

Felkin-Anh-like transitional state model 117 
ferrocene derivatives 78, 169, 229 
ferrocenium ion 228 
fluoral-ene reaction 104-5 
formaldehyde 216 
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Friedel-Crafts reaction 2, 3 
hafnium triflate catalysis 180-1 
scandium triflate catalysis 185-9 
ytterbium triflate catalysis 214 

Fries rearrangement 180-1,186 
fumarates 15-16 
furan 4 2 , 4 3 ^ 

GABOB 116,117 
gadolinium compounds 214,218,219 
C-glycoside rearrangement 179-80 
glycosyl acetates 160 
O-glycosylation 160,177-8 
glycosyl fluoride 177-8 
glyoxylate-ene reaction 101-2,104,106,107-8 
glyoxylates 99-100,121,122,125,230 
gold( I) reagents 169-73 

bisphosphine complex 169,170,171,172-3 
Grignard reagents 6, 96, 97-9 

hafnocene complexes 177 
activation of carbon-fluorine bond 177-8 
activation of ethers 179-80 
carbonyl activation 180-1 

haloalkanes: activation 225-7 
a-haloketones 204 
Henry (nitroaldol) reaction 217, 218-19 
hexamethyldisiloxane 160 
hexanal 1 6 3 ^ 
HMG-Co A inhibitors 121 
holmium triflate 215 
homoallyl alcohols 53,163,192 
homoallyl ethers 163 
Hosomi-Sakurai reaction, see 

Sakurai-Hosomi reaction 
hydrogen cyanide 130 
hydrophosphonylation 217,218 
hydrosilylation 35,199 
r/jreo-p-hydroxy-a-amino acids 169, 171 
(3-hydroxy-a-amino aldehydes/ketones 169 
p-hydroxy aldehydes 26 
2-(l-hydroxycyclohexyl)-l-phenyl-l-

propanone 207-8 
P-hydroxy esters 52 
a-hydroxy esters 101, 102-3 
hydroxy-pyridines 78 

asymmetric reactions with chiral boron 
reagents 57-61 

hydrophosphonylation 217, 218 
imino groups 79 
iodomethane complexes 225-6 
iodotrimethylsilane 159,160-2,163-7 
(«)-(-)-ipsdienol 103,104 

iron complexes 
ferrocenium ion/ferrocene 228,229 
iron-bisoxazoline 230, 231,232-3 
iron-bisphosphite 234,235-6 
iron-bissulfoxide 230,231 

isocarbacycline analogues 105 
isocyanides 169-73 
a-isocyano Weinreb amide 169 

Kaminsky polymerization 182 
ketene bis(trialkylsilyl) acetals 153,154 
ketene silyl acetals (KSA) 

aldol and aldol-type reactions 52,71,118, 
119,208-9,210,238-42 

with imines 3 3 ^ , 58, 59 
asymmetric protonation 153,154 
Michael reactions 208, 209, 210, 213-14 

a-ketoesters 140-2 
ketones 

acetalization 160,189 
cyanosilylation 215 
and diethylzinc 78 
ether formation 164-5 
hydrosilation 35 
and KSA 209 
reduction 2 0 3 ^ 
see also in particular aldol and aldol-type 

reactions; alkylation; allylation; named 
ketones 

kinetic optical resolution 106-7 
KSA, see ketene silyl acetals 

P-lactone 73-4,117 
lanthanide(III) reagents 203-23 

alkoxides 220 
hydride complexes 220 
isopropoxides 219-20 
polymerization reactions 220-1 

lanthanum(III) reagents 217-19 
Lewis acid-assisted chiral Br0nsted acid 

(LB A) 1 5 3 ^ 
Lewis acid-assisted high-speed living anionic 

polymerization 246-60 
Lewis bases 152 
ligand modification/redistribution 2,94-6 
lithium alkynides 11 
lithium carbenoids 11 
lithium diallylcuprate 12 
lithium enolates 204 
lithium perchlorate 65-7, 71 
living polymerization 221,246 
lupin alkaloids 199,200 
lutetium compounds 215, 220 

MAD/MAT 6-10,15-16 
magnesium bromide 65,67-8,71-3 
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magnesium bromide etherate 7 3 ^ 
magnesium(II) compounds 65,67-74 

chiral 68-70 
malate derivatives: synthesis of 2-substituted 

140-3 
manganese(V) complexes 226, 238 
Meerwein-Ponndorof-Verley (MPV) 

reductions 219-20 
metallocenes 228-9 
metalloporphyrin complexes 246-7 
methacrolein 

and 1,3-dienol derivatives 122-4 
and cyclopentadiene 39,40, 44, 45, 234-8 

4-methoxy-l-nonene 163-4 
p-methoxyacetophenone 187-8 
1-methoxydienes 121, 122 
A'-methoxy-A'-methyl-a-isocyanocetamide 

169 
(5)-l-methyl-2-[(A'-l-naphthylamino)methyl]-

pyrrolidine 143 
methylacrylaldehyde 81-3 
methyl acrylate 45,65, 66-7 
methylaluminium 5,10,15,20-

tetraphenylporphine 249-54 
methylaluminium bis(2,6-diphenylphenoxide) 

254,255-6 
methylaluminium bis(2,6-di-Wrt-butyl-4-

alkylphenoxide) (MAT and MAD) 
6-10,15-16 

methylaluminium bis(2,6-di-/ert-butyl-4-
bromophenoxide) (MABR) 22,23-8 

methylaluminium bis(2,6-di-tert-butyl-4-
methylphenolate) 258-60 

methylaluminium bis(2,6-di-fert-butyl-4-
methylphenoxide) 249, 251-2 

methylaluminium bis(4-bromo-2,6-di-
isopropylphenoxide) (MAIP) 28 

methylaluminium diphenoxides 247 
methylaluminium tetramethylporphyrin 248 
methylaluminoxane 182^ 
p-methyl cyclohexanone 227 
methyl isocyanoacetate 174-5 
methyl isopropylglyoxylate 140 
methyllithium 6-10 
methyl methacrylate: polymerization 220-1, 

248,249-50 
methyl phenylglyoxylate 140, 143 
methyl pyruvate 140,142 
mevinolin 121 
Michael reactions 3, 65, 66, 130 

europium(III) complex catalysis 208, 209, 
210,213-14 

lanthanum(III) reagent catalysis 217 
ytterbium triflate catalysis 214 

molybdenum complexes 228, 229 
monoalkylzinc alkoxides 78 
monosaccharides 121 
Mukaiyama aldol reactions 2 

and boron reagents 32-3, 52-3, 56-7 
and copper(II) complexes 241-2 
and lithium perchlorate 65, 66,71 
and rhodium complexes 238, 239 
and ruthenium complexes 238, 239^0 
and scandium(ni) triflate 194-6 
and silicon(IV) reagents 161-3 
and titanium complexes 113-18 
see also silyl enol ethers 

naphthol derivatives: acylation 186 
naphthoquinone derivatives 122-3 
naproxen 154 
neodymium triflate 214 
nickel complexes 78,85-6 
nitroaldol (Henry) reactions 217, 218-19 
nitroalkanes 217 
p-nitrobenzaldehyde 209 
nitrones 69-70 
non-linear effects (NLE) 107-8,125-6 
nucleoside synthesis 160, 161 

olefins 102,104,112,220 
oligosaccharides 160,161, 177 
onium salts 249 
optical resolution, kinetic 106-7 
organic synthesis, role of Lewis acid reagents 

in 1 ^ 
organoaluminium compounds, see aluminium 

reagents 
organocerium reagents, see cerium(III) 

reagents 
organolithiums 6-15 
organosilicon reagents, see silicon(IV) 

reagents 
organozincs, see zinc(II) reagents 
orthoesters 161 
osmium tetroxide 143 
oxaborolidines 55 
oxazolidinones 68-9,119,196-9,232 
oxazolines 169 
oxetanes: polymerization 248, 258-60 
oxiranes 215, 248 
oxo(salen)manganese(V) complexes 238 
oxovanadium(IV) complexes 230 

palladium complexes 240 
(5)-1 -pentyl-2-[(piperidin-1 -

yl)methyI]pyrrolidine 140, 142 
phenol derivatives: acylation 186 
l-phenyl-l-[(trimethylsilyl)oxy]ethylene 

239^0 
(5)-l-phenyl-3-butene-l-ol 174-5 
3-phenylacetylacetone 214 
1-phenylethanol 227 
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phenylsilane 199 
phosphine-coordinated complexes 169-75 
phosphines 229 
phosphite-iron(II) complexes 234,235-6 
phthalocyanine-aluminium complexes 248 
frani-piperylene 66-7 
poIy(S-valerolactone) 254-8 
polymerization 182, 220-1 

synthesis of polymers with controlled 
molecular weight 245-61 

poly(methyl methacrylate) 249-54 
polyoxetane 248,258-60 
praseodymium compounds 218 
prenyllithium 14 
prochiral enol derivatives 1 5 3 ^ 
prolinol derivatives 45 
(5)-l-propyl-2-[(piperidin-

l-yl)methyl]pyrrolidine 145 
i-propylcerium 206 
protonation, asymmetric 1 5 3 ^ 
pybox 236,237-8,240,241-2 
pyridinecarbaldehydes 78 
pyrrolizidine alkaloids 140 

racemic catalysts, enantiomer-selective 
activation 108-11 

racemic substrates, resolution 106-7 
rhenium complexes 226-7 
rhodium-diphosphine complexes 238 
ruthenium complexes 225-6,229,238^0 

saccharides 121,192 
Sakurai-Hosomi reaction 

BINOL-Ti catalysed 99-100 
CAB catalysed 53-5 
silicon(IV) mediated 163 

samarium compounds 219,220 
scandium(III) triflate 185-99 

acetalization 189-90 
acetylation and esteriflcation of alcohol 

190-2 
allylation with tetra-allyltin 192-4 
Diels-Alder reaction 196-9 
Friedel-Crafts reaction 185-9 
Mukaiyama aldol reaction 194-6 

Schiff base-aluminium complex 248 
Schiff base-titanium complex 118,130 
selenides 103 
Sharpless asymmetric epoxidation 26 
1,3-sigmatropic rearrangements 65 
silanes 53,99-101,159,163 
silatropic ene pathway 115-17 
silicates 159 
silicon(IV) reagents 159-68 

carbon-carbon bond formation 1 6 1 ^ 
carbon-hydrogen bond formation 164-7 

carbon-nitrogen bond formation 160-1 
carbon-oxygen bond formation 160-1 

P-siloxy aldehydes 26-7 
4-siloxy cyclopentenone 209,210 
siloxy dienes 67 
silver hexafluoroarsenate 180, 181-2 
silver(I) reagents 169-76 

BINAP-complex 173-5 
bis(phosphino)ferrocene complex 169,170, 

171 
silver perchlorate 177-8,179,180 
silyl cyanides 208 
silyl enolates 161-2 
silyl enol esters 153 
silyl enol ethers 214-16 

and a,P-enones 214 
asymmetric aldol reactions 138^0 

catalytic asymmetric reactions 147-51 
synthesis of 1,2-diol derivatives 143-7 
synthesis of 2-substituted malate 

derivatives 140-3 
asymmetric protonation 1 5 3 ^ 
see also Mukaiyama aldol reactions 

sodium borohydride-cerium chloride system 
203-6 

sodium naphthalide 246 
stannanes 71-3,99-100 
steroidal ketones 7,8 
(rans-stilbene oxide, rearrangement of 24-6 
styrene 246 

TADDOL 83-4 
TADDOL-titanium complexes 

addition of alkylzincs 78,96-9 
cyanohydrin formation 129-30 
cyclopropanation of alcohol 86-7 
ene-cyclization 112 
and oxazolidinone derivatives of acrylates 

119-21 
tetra-allyltin 192-4 
tetraethylammonium chloride 258 
(5,10,15,20-tetraphenylporphinato)aluminium 

methoxide 254-8 
P-thioalcohols 78 
thioanisole 186 
thuHum triflate 215 
tin(II) alkoxide 148 
tin(II) monoalkoxymonotriflate 152,153 
tin(II) oxide 150 
tin(II) triflate 138-9, 140-51 
tin Lewis acids 137-57 

asymmetric aldol reactions 138-51 
asymmetric cyanation reaction 151-3 
asymmetric protonation 153-4 
preparation of chiral tin(II) 138 
properties 137-8 

tin tetrachloride 153 
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Tishchenko reaction 220 
titanium complexes, chiral 93-136 

aldol reactions 113-18 
asymmetric catalytic desymmetrization 

105-6 
carbonyl addition reactions 96-101 
carbonyl-ene reaction 101-5 
cyanohydrin formation 129-30 
enantioselective activation of racemic 

catalysts 108-11 
ene cyclization 111-13 
hetero-Diels-Alder reaction 118-29 
kinetic optical resolution 106-7 
positive non-linear effect of non-racemic 

catalysts 107-8 
preparative procedures 94-5 

titanium-disulfonamido system 78, 79, 86-7, 97 
titanium-TADDOL, see TADDOL-titanium 

complexes 
titanocene dichloride 229 
transhydrocyanation 220 
transition-metal catalysts 225-43 

activation of haloalkanes and carbonyl 
compounds 225-7 

asymmetric aldol condensations 238-42 
asymmetric Diels-Alder reactions 

achiral catalysts 228-9 
chiral catalysts 229-38 

see also named catalysts/reagents 
trialkylaluminium compounds 21,247 
trialkyl amines 78 
triarylborons 248 
tributylaluminium 21 
tributyltin fluoride 138,140,141,142,143 
trifluoroacetic anhydride 55 
3,4,5-trifluorophenylboronic acid 31 

as amidation catalyst 37-9 

tri-isobutylaluminium 248 
trimethylaluminium 6,17 
c«-l,2,3-trimethylpiperidine 196 
trimethylsilane 164-7 
1-trimethylsiloxy-l-cycIohexene 195-6 
1-trimethylsiloxy-l-phenylethene 162-3 
trimethylsilyl cyanide 129-30,152 
trimethylsilyl enol ether 148,153 
trimethylsilylpropynal 83-4 
trimethylsilyl triflate 148,149,150 
trimethylsilyl trifluoromethanesulfonate 159, 

160-5 
triphenylaluminium 248 
triphenylboron 248 
triphenylphosphine 226 
tris{pentafluorophenyl)boron 31,32-5,248 
tungsten nitrosyl complex 228 
8-valerolactone: polymerization 221, 254-8 

vanadocenium complex 229 
verrucarin A 99 
vinylic ethers 21-3, 215 
vinylic sulfides 103 
ytterbium(ni) reagents 214-16 
yttrium(III) compounds 199-200 

zinc aminoalkoxide 78 
zinc(II) reagents 77-91 
zinc iodide 152 
zirconocene complexes 177 

carbonyl activation 180-2 
epoxide rearrangement 179 
reductive coupling of allenes and alkynes 

182^ 
zirconocene dichloride 229 
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