Index

a-methylene-y-butyrolactones 190-2
1-acetonaphthone 100-2
acetoxypalladation of alkynes
185-90
3-acetylbenzonitrile 102-3
4-acetylbiphenyl 134-6
alcohols
diaryl methanols 161-3
homoallylic 156-61, 164, 166—8
stereoselective hydroformylation of allylic
alcohols 226, 229-30
aldehydes, regioselective and asymmetric
1,2-addition reactions
with 3-chloro-propenyl pivolate using
Jacobsen’s salen 1648
with boronic acids using chiral ferroceny
ligand 161-3
metal-mediated reaction with allyl
bromides 15661
alder-ene synthesis of butyrolactones and
cyclopentanones 190-2
aldol reactions, asymmetric
a-hydroxyketones to syn-1,2-
dihydroxyketones 202—-8
catalysis by (S,S,S)-pyrolidine-2-
carboxylic acid (2’-hydroxyl-1’,2'-
diphenyl-ethyl)-amine 208-10
syn-alk-1-ene-3,4-diols 164-8
alkenylation, of aromatic ketones using
RuH,(CO)(PPh3); 14, 17-18
alkylation of
allylic acetates using ferrocenyl-ligands
with Pd 51, 55-6
allylic acetates using fluorous
bisoxazoline with Pd 40-1, 45-6
amino acid derivatives using
copper(Il)chsalen 21, 24-7
aromatic ketones using RuH,(CO)(PPh;);
14, 16-17, 19-20

glycine imines using alkaloid derived
quaternary ammonium salts 27, 31-3
allylation of aldehydes 15661
allylic alcohols
homoallylic 15661, 164, 166—8
stereoselective hydroformylation of 226,
229-30
allylic substitutions
acetate group by amino derivatives 50
acetate group by benzylamine 36, 37-40
acetate group by malonate 36, 37-40, 50,
51, 55-6
using axially chiral diphosphine
complexes 50
using chiral ferrocenyl-imino phosphines
51, 55-6
amination, aryl
using N-heterocyclic carbene ligand 86,
88-9
using nickel-on-carbon catalyst 141-2
o,o-amino acids, asymmetric synthesis of
21, 24-7
(18,25,4S,5R,1'R)-1-(anthracen-9-ylmethyl)-
5-ethyl-2-[benzyloxy(quinolin-4-
yl)methyl]-1-azoniabicyclo[2.2.2]-
octane bromide 28-9, 33
(18,25.,4S5,5R,1'R)-1-(anthracen-9-ylmethyl)-
5-ethyl-2-[hydroxy(quinolin-4-
yl)methyl]-1-azoniabicyclo[2.2.2]-
octane bromide 28-9, 33
aryl boronic acids, coupling reactions of 64,
65-7, 74-7, 147-9
aryl boronic esters 151-2
aryl halides
carbonylation 244, 245-7
in cross-coupling reactions 145-6
in Heck coupling reactions 100—4
reduction 144-5
Suzuki coupling reactions 81-2, 83-6

Catalysts for Fine Chemical Synthesis, Vol. 3, Metal Catalysed Carbon-Carbon Bond-Forming Reactions
Edited by S. M. Roberts, J. Xiao, J. Whittall, and T. Pickett
© 2004 John Wiley & Sons, Ltd ISBN: 0-470-86199-1



252 INDEX

2-aryl oxazoline catalysed Suzuki couplings
74-17
2-aryl-2-methyl cyclopentanones 97-9
arylation
of aromatic ketones using
RuH,(CO)(PPh3); 18-19, 20
asymmetric phenylation of 2,3-
dihydrofuran 110-12
Heck coupling of vinyl ethers 92-3, 95-9,
1004
of ketones using N-heterocyclic carbene
ligand 86-7
4-arylcoumarins 65-6, 67

B-benzo[b]thienyldehydroamino acid
derivatives 60—4

Bacillus megaterium and carboxylation of
pyrrole 247-50

a-benzyl-alanine methyl ester 24-5

benzyl(1,3-diphenylprop-2-enyl)amine 39

(4-benzylidene-5-oxo-tetrahydrofuran-3-yl)-
acetaldehyde 190-1

biarylphosphine oxides 77-81

BINAP and Intellectual Property Rights 6

BINOL, (S,S-)linked 202, 211

biphasic catalysis, non-polar 114-16

1-biphenyl-2-yl-2,2-dimethylpropan-1-one
18-19

1-biphenyl-4-yl-ethanone 115-16

(2R,4R)-2,4-bis[(4R,6R)-4,6-dimethyl-1,3,2-
dioxaphosphorinane-2-yloxy]-pentane
241-3

1,2-bis(dimethylaminophosphanyl)benzene
234-5

o-bis(dimethyloamino)phosphinobromo-
benzene 233—-4

9-borobicyclo[3.3.1]nonane 67-9

3-bromo-4-methyl-styrene 120

3-bromo-4-methylacetophenone 117-18

1-(3-bromo-4-methylphenyl)-ethanol
118-20

4-bromo-hexylbenzene 130-1

1,3-butadiene as additive in Grignard
reactions 128-33

carbene ligands 86—-90

carbon dioxide, supercritical reaction system
248-9

carbonylation of aryl halides using dimeric
oximepalladacyle catalyst 244—7

carbonyldihydrotris(triphenylphosphine)-
ruthenium(Il) 14-16

carboxylation of pyrrole to pyrrole-2-
carboxylate 247-8, 249-50

catalysts and catalytic processes, overview
of
fabrication costs 3—6
general considerations 3
industrial examples 9-12
pre-reaction/immobilisation 7—-8
separation costs 3—6
separation techniques 8—9
3-chloro-propenyl pivolate 165-6
chromium-catalysed 1,2-addition to
aldehydes 164-8
chsalen, synthesis of 22-3
cinchona alkaloid derived quaternary
ammonium salts 27, 31-3
cobalt catalysed reactions 182-5
coenzyme Qq precursor 142
copper-salen catalyst see copper(I)(chsalen)
copper(Il)(chsalen)
and alkylation of amino acid derivatives
21, 24-7
synthesis 23—4
cross-coupling reactions
2-methylboranic acid with 2-(1-
hexynyl)pyridine 148-9
alkyl halides with Grignard reagents in
presence of 1,3-butadiene 128-33
aryl boron reagents with Rh catalysts in
aqueous media 147-53
intramolecular cyclisation of
norbornylene with an arylboronate ester
151-2
triorganoindium compounds with aryl and
vinyl electrophiles 133-7
use of heterogeneous nickel-on-charcoal
catalyst 138—47
vinyl zirconocenes and aryl halides 145-6
cyclisation reactions
alder-ene synthesis of butyrolactones and
cyclopentanones 190-2
insertion reactions of alkynes with
aldehydes, ketones or nitriles 185-90
Pauson-Khand synthesis of
cyclopentanones using molecular sieves
182-5
titanocene-catalysed cyclisation of
epoxygermacrolides 196-200
[2+2+2] trimerisation of alkynes using
water soluble Rh catalyst 193-7
(2R,3S)-3-cyclohexyl-2,3-dihydroxy-1-(2-
methoxyphenyl)-1-propanone 205-7
1-cyclohexylpent-3-en-ol 156—60
cyclopentanones
2-cyclopentanone and Micahael reactions
219-22
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intamolecular alder-ene reaction 190,
191-2
Pauson-Khand reaction using molecular
sieves 182-5
2-(1-cyclopentenyl)-1-decene 70-3
cyclopropyl arenes, alkynes and alkenes
67-9
4-cyclopropylbenzaldehyde 67-9

diaryl ethanals 95-7
diaryl ethanones 92
diaryl methanols 161-3
o-diazobromobenzene 232
dibutyl-p-tolyl-amine 88—9
o-(dichlorophosphine)bromobenzene
232-3
1,3-dienes via borylation-coupling 70—4
diethy zinc/linked-BINOL catalyst 202-8,
210-16
2,3-dihydrofuran, asymmetric Heck
reactions of 104-12
(+)-11pB,13-dihydroreynosin 197-8
(2R,35)-2,3-dihydroxy-1-(2-
methoxyphenyl)-5-phenyl-1-pentanone
203-5
dimeric oximepalladacycle catalyst
carbonylation of aryl iodides 244, 245-7
synthesis 244-5
(8)-3-di(methoxycarbonyl)methyl-1-
cyclopentanone 219-22
dimethyl 3-acetylamino-4-butyrylcyclopent-
3-ene-1,1-dicarboxylate 187-8
dimethyl malonate and Michael reactions
219-22
(4R,6R)-4,6-dimethyl-2-chloro-1,3,2-
dioxaphosphorinane 240-1
(2,6-dimethyl-phenyl)-(1-phenyl-2,3,3a,8a-
tetrahydro-1H-1-phospha-cyclopenta-
[o]inden-8-ylidene)-amines 36—7
1,1-diphenyl-1-nonene 131-2
1,3-diphenyl-2-propen-1-one 136-7
1,2-diphenyl-ethanone 86-7
o-diphenylphosphanylbenzoate group in
stereoselective hydroformylation 226,
229-30
2-diphenylphosphino-2-methoxybiphenyl
79-80
(Sgrc)-1-diphenylphosphino-2-[(o-
diphenylphosphino)phenyl]ferrocene
49-50
3-(diphenylphosphino)-4-methyl-styrene
121-
2-diphenylphosphinyl-2-methoxybiphenyl
78-9

diphosphine complexes, axially chiral
47-51

enones, cyclic 217, 219-23
ESPHOS chiral ligand
hydroformylation of vinyl acetate 230,
236-7
synthesis and precursors 231-6
eudesmonolides 196200

ferrocenyl ligands
aryl transfer to aldehydes 161-3
diphosphine complexes for asymmetric
catalysis 47-50
ferrocenyl-imino complexes for allylic
alkylations 51-6
for intermolecular Heck reaction
104-12
(R)-1-[(S)-2-ferrocenylidene-ethyl-
imine]ethyldiphenylphosphine
54-5
precursors 52—4
Fibre-Cat™ 7-8

glycine imines, alkylation of 27, 31-3
Grignard reagents, cross-coupling reactions
of 128-33

Heck coupling reactions
asymmetric arylation 97-9
intermolecular phenylation of 2,3-
dihydrofuran using ferrocenyl ligand
104-12
recyclable, soluble, palladacycle catalyst
116-24
terminal diarylation 95-7
triarylation 92-3
vinyl ethers with aryl halides 100-4
hydroformylation, stereoselective
of allylic alcohols using a catalyst-
directing group 226, 229-30
asymmetric of styrene to give chiral
aldehydes 238-40
of vinyl acetate using chiral ligand
ESPHOS 230, 236-7
2-hydrox-1,5-diketones 210—16
(2R)-2-hydroxy-1-(2-methoxyphenyl)-
1,5-hexanedione 211-12,
213-15
3aS* 5R*-5-hydroxy-3,3a,4,5-
tetrahydrocyclopenta[a]naphthalen-2-
one 182-3
a-hydroxyketones 210-16
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B-iminophosphine ligands
palladium catalysed allylic substitutions
36, 37-40
synthesis 36—7
indium-mediated allylation 1567, 160
Intellectual Property Rights (IPR) 2, 3, 6
(IPr)Pd(allyl)CI catalyst 86—90
1-RS-(£)-[(1-isopropyl-2-methyl)prop-2-
enyl](2-diphenylphosphanyl)benzoate
227-8
(1R*,2R*)-(£)-[(1-isopropyl-4-oxo-2-
methyl)butyl](2-
diphenylphosphanyl)benzoate 228-9

Jacobsen’s salen and asymmetric syn-alk-1-
ene-3,4-diols 164-8

L-733,060 synthesis 178-80
(8,9)-linked-BINOL 202, 211
Lucite process 11-12

metathesis reactions, ring-closure
and cross en-yne reactions using Ru
carbene complexes 169-73
synthesis of neurokinin receptor
antagonist 178-90
using recyclable polymer-supported Ru
catalyst 174-9
4-methoxybiphenyl 75-6, 89-90
(E)-methyl 2-carbomethoxy-3,5-
diphenylpent-4-enoate 45-6
methyl (15*,4R*,4a5%,95%,9a5%)-2,3,4,9,9a-
hexahydro-1H-1,4,methano-fluoren-9-
ylacetate 151-2
methyl (2EZ)-3-[2-(4,4,5,5,-tetramethyl-
1,3,2,-dioxaborolan-2-
yDphenyl]acrylate 149-51
methyl methacrylate, Lucite process for
11-12
8-(1-methyl-2-trimethylsilanylvinyl)-3,4-
dihyro-2H-naphthalen-1-one 17-18
1-[(4-methylphenyl)sulfonyl]-2,3,6,7-
tetrahydro-1H-azepine 171-2
Michael reactions, asymmetric
a-hydroxyketones to 2-hydroxy-1,5-
diketones 210-16
enantioselective addition of malonates to
cyclic enones 217, 219-23
molecular sieves
and diethyl zinc/linked-BINOL 202,
205-7, 211, 213-15
and Pauson-Khand reaction 182-5

N-(4-cyanophenyl)-morpholine 141-2

N-di-isopropylphosphino-N-
methylpiperazine 8§2-3
N-heterocyclic carbene ligand 86—90
N-tert-butoxycarbonyl-f3-
bromodehydroaminobutyric acid,
methyl ester of 61-2
N-tert-butoxycarbonyl-(2)-[ B-
(2,3,7,trimethylbenzo[b]thien-6-
yl)]dehydroaminobutyric acid, methyl
ester of 62-3
N-tosyldiallyamime, cyclisation of 176-7
neurokinin receptor antagonist, synthesis of
178-80
nickel-on-carbon heterogeneous catalyst
aromatic aminations 141-2
and coenzyme Qg precursor 142
coupling of vinyl zirconocenes and aryl
halides 145-6
preparation 139-40
reductions of aryl chlorides 144-5
Suzuki couplings 140-1
N,N-dimethyl-2-[1,2,2-
(triaryl)ethyleneoxyJethanamines
92-4
hydrolysis to triaryl ethanones 94
N,N-dimethyl-2-[2,2-
diarylethyleneoxyJethanamine 95-7
hydrolysis to diary ethanals 96, 97
1,3,6,8,9,10,11,12,13-nonahydro-2,7-
dioxacyclodeca[e]indene 194-5
nonpolar biphasic catalysis 114-16
nonylcyclopropane 128-9

1-octenyl-4-trifluoromethylbenzene 145-6

olefin metathesis see metathesis reactions

organoboron compounds, arylation with
18-19, 20

Oxo process 9-11

(3-ox0-2-pentylidene-cyclopentyl)-
acetaldehyde 191-2

palladacycle catalyst 117-24
palladium catalysis
aymmetric allylic substitutuion 35-40
carbonylation of aryl iodides 245-7
cross-coupling reactions 133-8
cyclisation reactions 185-90
enantioselective allylic alkylations
51-6
and Heck coupling reactions 91-112
and Sonogashiro coupling reactions
113-25
and Suzuki coupling reactions 59-90
Pauson-Khand reaction 182-5
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(9H,9H,10H,10'H,11H,11'H,13H,13'H,
14H,14'H,15H,15'H-
perfluorotricosane-12, 12/-di-
yl)bis[(4S5)-4-phenyl-2-oxazoline],
precursors and synthesis 41-5

phase tags 114

phenyl biphenyl-4-carboxylate 245-6

3-phenyl-3-hydroxy-4-(1-
acetoxyhexylidene)tetrahydrofuran
186-7

2,2-(1,3-phenylene)bisoxazoline as catalyst
74-17

1-(4-phenylethynyl-phenyl)-ethanone
114-15

1-[4-(2-phenylethynyl)phenyl]ethan-1-one
124

2-phenylpropionic acid 243-4

3-phenylpropionic acid 243—-4

phosphine ligands via Suzuki coupling
77-81

phosphino-amine ligands 81-6

poly(4-methylstyrene) as phase tag 114

polymer-supported catalysts 117-24, 174-6

(8,S,S)-pyrolidine-2-carboxylic acid (2-
hydroxyl-1,2-diphenyl-ethyl)-amine
208-10

pyrrole, carboxylation of 247-8, 249-50

pyrrole-2-carboxylate 249-50

Rh Oxo process 9-11
rhodium catalysed reactions
[2+2+2] cyclotrimerisation in aqueous
media 193-6
cross-coupling reactions in aqueous media
147-53
intramolecular alder-ene reaction 190-2
RUHz(CO)(PPh3)3
akenylation of aromatic ketones 17-18
alkylation of aromatic ketones 16—17,
19-20
arylation of aromatic ketones 18—19, 20
synthesis of 14-16
ruthenium catalysts for metathesis
carbene complexes 169-71
polymer supported recyclable 174—6
ruthenium-amido complexes 217-23
for enatioselective Michael reaction
219-23
synthesis of 217-19

Sonogashira coupling reactions
biphasic coupling of 4-
bromoacetophenone with
phenylacetylene 113-16

reaction of 1-(4-bromopheny)ethan-1-o0l
with phenylacetylene 124
recyclable, soluble, palladacycle catalyst
116-24
styrene, asymmetric hydroformylation of
238-40
Suzuki coupling reactions
3-fluorobenzene with phenylboronic acid
84-5
aryl bromides with aryl boronic acids
catalysed by palladium-oxazolines
74-17
aryl chlorides with phenylboronic acid
using phosphino-amine ligands 81-2,
83-6
biphasic reaction of 4-
bromoacetophenone with
phenylboronic acid 115-16
in situ borylated
bromobenzo[b]thiophenes with [3-
bromodehydroamino acid derivatives
60-4
in situ synthesis of vinylboron compounds
leading to unsymmetrical 1,3-dienes
70-3
4-tosylcoumarins with aryl boronic acids
64, 65-7
OPPh,(0-C¢HyBr) with aryl boronic acids
77-80
phenylboronic acid and 2-
chlorobenzonitrile 140—1
and recyclable, soluble, palladacycle
catalyst 116-24
Suzuki-Miyaura coupling reactions
4-chloroanisole with phenylboronic
acid using N-heterocyclic carbene
ligand 86, 89-90
cyclopropylation of aryl, alkynyl, and
vinyl bromides 67-9

(25)-tert-butyl 2-amino-4-bromopent-4-
enoate 31-2
tert-butyl N-(diphenylmethylene)glycinate,
alkylation of 31-3
1-[4-(S)-tert-butyl-2-oxazoline-2-yl]-2(S)-
(diphenylphosphino)ferrocene
as ligand for Heck reaction 104,
110-12
synthesis and precursors 106—10
tin-mediated allylation 156, 157-8,
160
titanocene-catalysed cyclisation of
epoxygermacrolides 196—200
(85)-4-tolyl-phenyl methanol 61-3
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(Src)-1-[(S)-p-tolylsulfinyl]-2-[(o-
diphenylphosphino)phenyl]ferrocene
47-9

4-tosylcoumarins 65, 67

trans-di(-acetato)-bis[3-
(diphenylphosphino)-4-
styryl]dipalladium(II) 122-3

1,2,3-triaryl ethanones 92—4

8-(2-triethoxysilanylethyl)-3,4-dihyro-2H-
naphthalen-1-one 16—17

INDEX

triorganoindium compounds in cross-
coupling reactions 133-7
triphenyindium 134

vinyl acetate, hydroformylation of 230,
236-7

vinyl ethers, Heck coupling of
100-4

zinc-mediated allylation 156, 159-60

With thanks to W. Farrington for the creation of this index.



