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– carbonyl selectivity II/34–II/38
– catalytic II/30
– diastereoselective II/6, II/7, II/41, II/83,

II/88
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– – active site, accessibility II/126
– – alkenes II/135
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– – reaction conditions II/131
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– –special features, catalysts II/126
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– monoolefins II/4–II/6
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– polyolefins II/4–II/6
– stereoselective II/14
– transfer I/19, II/120
– two-phase II/37
�-hydrogen elimination I/201
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hydrolysis
– enzymatic II/252
– palladium-catalyzed II/499
hydrometalation I/106, II/168
hydrooxepans I/91
hydroperoxide II/368
– alkyl I/20
– enantiopure II/271
– Haber-Weiss decomposition II/222
– thermolysis II/202
hydroperoxytungstate II/500
hydrophosphonylations I/367–369
hydrosilanes I/311, II/188
hydrosilylation I/18, I/23, I/612, II/167–
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– alkenes II/168–II/171
– alkynes II/171–II/173
– asymmetric II/173–II/180
– carbonyl compounds II/182–II/188
– cyclization II/178
– enantioselective II/182
– imine compounds II/188, II/189
– olefins II/167, II/168
– platinum(0)-catalyzed II/168
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hydrotalcite II/444
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– alkenes I/308
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�-hydroxy-�-amino acid esters I/370
�-hydroxy carbonyl compounds I/364
�-hydroxy-�-amino acids I/500
2-hydroxyacetophenones I/370
hydroxyalkyles, hydrocarboxylation/

hydroesterification I/122–I/126
hydroxyamines
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– �-hydroxyamines I/539
hydroxyapatite II/505
hydroxycarbonylation II/522
hydroxycephem I/390
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�-hydroxy-esters I/499
hydroxylamine accumulation II/133, II/134
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hydroxy-palladation II/385, II/386
hydrozirconation I/522, I/533
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ibogamine I/8, I/509
Ibuprofen I/114
IFP process II/4
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complexes I/401
imidazolium salt I/220
imides I/433
imido trioxoosmium(VIII) II/327
imine I/67–I/70, I/99, I/309, I/341, I/380,

I/470
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II/119
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– metal hydride complex II/498
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reduction II/117, II/118
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reduction II/114–II/117
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immobilization I/323, II/522, II/549
Indinavir II/349
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indoles I/92, I/325, I/384, I/386, I/463,

I/464, I/595
indoline ligands II/295
indolizidine 223AB II/77
indolocarbazole I/408
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innocent solvents II/569
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II/92
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iodine-zinc exchange I/520
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ion exchangers II/304
ionic liquids I/278, I/323, I/485, II/15,

II/26, II/163, II/349, II/511, II/529, II/549,
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– chiral II/560
– imidazolium-based II/560, II/565
�-ionol II/36
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Ir catalyst II/50
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iridium I/106, II/186
– complexes II/120
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iron acyl complexes I/575–I/581
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iron(0) complex I/184
iron(III) complex, binuclear II/490
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Ishii oxidation system II/223
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II/346, II/350
Jacobsen-type catalyst II/349
JosiPHOS II/8, II/10, II/74, II/120
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�-keto amides I/487
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– cyclization I/462, I/463
– �-ketoesters I/483, I/484, I/487, I/543,

II/72
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keto sulfonates II/87–II/90
keto sulfones II/87–II/90

– �-keto sulfones I/484
keto sulfoxides II/87–II/90
– �-keto sulfoxides I/484
Kharasch reaction II/538
kinetic isotope effects II/301
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II/61, II/161, II/162, II/270, II/300, II/301,
II/442, II/538
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– lipase-assisted dynamic II/149
Kishi I/471, I/475
Knochel I/430, I/504, I/528
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Koga I/557
K-selectride I/580, I/581
Kulinkovich I/167, I/168

�
(L)-leucinol I/530
lactams I/77, I/129, I/484
– �-lactam I/39, I/343, I/414
– �-lactam 1-carbacephalothin I/413
lactones I/63, I/126, I/179, I/431
– �-alkylidene �-lactones I/151
– �-lactones I/434
– bicyclic I/129
– �-lactones I/166, I/412, I/484
– homogeneous hydrogenation II/98
– optically active II/270
lanoprazole II/491
lanthanide I/335, II/405, II/613
– asymmetric two-center

catalysis I/363–I/377
– chiral I/353, I/355
– triflate (lathanide trifluooromethane-

sulfonates) I/335, I/340, I/343, I/485
lanthanocene catalyst II/171
lanthanoid alkoxides II/369
lanthanoids, homometallic I/335–I/358
– reuse, catalyst I/340
lavanduquinocin I/596
LDA I/563
L-dopa synthesis I/22
L-DOPS II/93
leaching I/275
lead I/430
Leighton I/45
levamisole II/62
levofloxacin II/62, II/63
Lewis acid I/150, I/335, I/356, I/363, I/384,

I/392, I/491, I/511, I/554
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– aqueous media, catalysis I/335–I/340
– aziridination, asymmetric II/398, II/399
– chiral I/348, I/353, I/354, I/501
– cycloaddition II/610–II/613
Lewis bases I/622, II/361, II/362
Leyendecker I/557
LHMDS I/544, I/545
LiAlH4 I/450
LiClO4 I/357
Lidoflazine I/33, I/34
lid-on-off mechanism I/200
ligands
– acceleration effect II/154, II/275, II/276,

II/279, II/285, II/304
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– aminoalcohol I/530
– anthraquinone II/293, II/294
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– bidentate phosphine I/153
– binaphtol I/I/531
– BINOL I/505, II/482, II/483
– bisoxazoline I/162, II/389–II/391
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– Buchwald’s ligand I/215, I/239, I/249
– carbene I/163, I/220–I/222, I/405, I/409,

II/154
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– cyclopentadienyl I/427
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– diphenyl pyrazinopyridazine II/294
– diphosphine II/20, II/41
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– ferrocenylphosphine I/528
– Gennari’s Schiff base I/528
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– miscellaneous II/393
– N-donor I/222
– N,N-donor I/308
– nitrogen-based II/183
– oxazoline II/184
– P,P,N II/186
– peptide-based I/531
– phase transfer, thermoregulated II/517
– phosphine I/213–I/220
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– privileged II/8
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– S-donor ligands I/221

– Schiff base II/391–393, II/484–II/486
– sulfonamide, chiral I/476
– TADDOL I/508
– – dendrimeric I/505
– TRAP I/315
– trialkanolamines II/484
linalool I/19
Lindlar hydrogenation I/330
lipid A II/77
�-lipoic acid II/77
liquid-liquid biphasic catalysis II/562, II/563
lithium diorganocuprate I/557
LiTMP I/605
LLB catalyst I/365, I/369
Ln-BINOL I/364, I/372
LnPB I/367
longithorone I/329
Lonza AG I/183
Losartan I/220
LSB I/366
lubricant I/189, II/560
Lukianol A I/465
lutetium triflate I/336
lutidines I/187



MacMillan I/546
macrocycles I/323, I/458
macrodiolide I/12
magnesium I/260, I/429
Mahrwald I/502
malonate I/312, I/315
– dimethyl malonate I/545
– esters I/487, I/489
malonic esters I/484
mandelic acid I/502
manganese I/471, II/373
– manganese-catalyzed epoxidation II/344–

II/353
manganese(III) based radical

cyclization I/483–I/489
manganese(III) complexes II/345
Mangeney I/556
man-made catalyst, asymmetric II/349
Mannich reaction I/341–I/344
Marek I/546
Markovnikov
– addition I/3, I/150
– hydrocyanation I/153
– product II/404
Mars-van Krevelen mechanism II/205,

II/206, II/423
Masamune I/159
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MCM-41, mesoporous II/223, II/342,
II/352, II/363, II/373

McMurry reaction I/449–I/466
– intramolecular I/455
– natural product synthesis I/456–I/458
– nonnatural products I/458–I/461
MCPBA I/577
Me2AlCl I/428
Me3SiCl I/471, I/473, I/491, I/555
Meerwein-Pondorff-Verley-Oppenauer

reaction II/460
mefloquine II/62
melatonin I/36
memory effect I/310
menogaril I/408
menthol I/405
mephenoxalone II/62
Merck I/534
MeRe(O)3 II/502
merulidial I/7
mesoporous material II/337
metal carbene complex I/397, II/396
metal centre, chiral I/418
metal peroxo complex II/368
metal-carbon bond I/397
1-metalla-1,3,5-hexatrienes I/416
metallacyclobutane I/409
metallacyclopentane I/258
metallaoxetane II/292, II/347
– mechanism II/278, II/280, II/282
metallic colloids II/586
metal-ligand bifunctional catalysis II/147–

II/149
metallonitrene II/392
metalloporphyrins II/229
metathesis I/21, I/62, I/261, I/414, I/506
– alkene I/321–I/328
– alkyne I/330, I/331
– cross-enyne I/328
– cross metathesis (CM) I/321, I/326
– enyne I/328, I/329
– olefin I/427, I/442, II/553, II/601
– – asymmetric I/327
– ring-opening (ROM) I/328
methacrylates I/325, I/327
methallylation I/472
methallylchromate I/478
methallylesters I/44
methallylmagnesium chloride I/478
methallyltitanium reagent I/494
methane monooxygenase II/226
methoprene I/201
4-methoxyacetophenone I/357

methoxycarbonylation I/125
2-methoxypropene I/346
methyl acrylate I/118
methyl formate I/119, I/121
methyl methacrylate I/118
methyl propiolate I/174
methyl pyruvate II/71
methyl salicylate I/486
methyl trioxorhenium II/268
methyl vinyl phosphinate I/102
methyl-2-methoxymethylacrylate I/120
methylenecycloalkane I/4, I/116
methylenepanem I/390
O-methylpodocarpate I/487
methyltrioxorhenium II/357
Metolachlor II/114
MIB I/530
micellar systems I/338–I/340
micelle I/630
Michael reaction I/366, I/371, I/374, I/384,

I/392, I/511, I/536, I/538, I/577
– asymmetric I/367
– chiral I/400
– nitroolefin addition I/399
– oxa-Michael addition I/539
microwave I/251, I/274, I/384, II/597–II/607
– irradiation II/163
migratory insertion II/147
Mikami I/497, I/506, I/511
MiniPHOS
– t-Bu- II/19
Mitsunobu reaction I/592
Miyaura I/559
Mn(III) enolate I/484
Mn(III)/Cu(II) I/483
Mn(OAc)3 I/483, I/486, I/488
Mn(OAc)3·2H2O I/485
mnemonic device II/277, II/289, II/290
MOD-DIOP II/8
molybdenum I/404, I/410, I/443, II/372,

II/373
– catalyzation I/6, I/327, I/330
monocarbene-palladium(0) complex I/221
monocyclopentadienyl-

dialkoxytitanium I/493
monooxygenase II/224
– enzymes II/205, II/207, II/210
MonoPHOS II/25
monophosphine II/175, II/176, II/182
– chiral I/410
monophosphine palladium(0) diene I/216
monophosphine palladium(I) complex I/216
monophosphonite II/186
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monosulfonated catalyst II/118
montmorillonite I/118, II/25
morphine I/288, II/346
MTO II/357–II/359, II/432
– polymer-supported II/363
Mukaiyama I/451
– aldol reaction I/94, I/381, I/382, I/502,I/503
muscone I/532
mycalolide I/475
mycosamine I/591
mycrene II/520

�
N,N-donor ligands I/308
Na2Fe(CO)4 I/575
NaBD4 I/311
NaBH4 I/151
N-acetyl amino acid derivates I/100
N-acetylcysteine I/134
N-acyl-�-amino acid I/133
N-acyl-oxazolidinone I/509, I/510
N-acylsarcosine I/134
Nakadomarin A I/325, I/326
Nakai I/497, I/530
nanocluster II/585
nanoparticle II/585, II/588
– palladium II/444, II/528, II/533
nanosized material II/585
– amorphous Fe II/586
naphtalenes I/178, I/179
naphthoquinone I/178, I/338
Naproxen I/114, I/154, II/9, II/515, II/521
Narasaka I/508, I/510, I/511
N-arylpiperazines I/234
natural products I/288–I/298, II/253
N-benzylideneaniline I/344
N-demethylation II/503
N-donor ligands I/222
Negishi I/267, I/430, I/523, I/525
neobenodine II/52, II/70
Neocarazostatin B I/596
neomenthol II/94
ngaione II/86
N-H activation mechanism II/409
N-halogeno-succinimides I/513
NHC (N-heterocyclic carbenes) I/220, I/278,

I/322
N-heterocyclic carbenes I/242
N-hydroxyphthalimide (NHPI) II/203,

II/204, II/223, II/224
Ni catalyst, heterogeneous II/56
Ni complex I/171
Ni(0) I/179

Ni(CN)2 I/122
Ni(CN)4

2– I/151, I/152
Ni(P(OAr)3)x I/150
nickel I/106, I/113, I/150, I/175, I/211, I/244
– arylphosphite complex I/151
– catalysis I/538
– – co-dimerization II/552
– complex I/11
– cyanide I/121
– phosphite I/152
– – complexes, zero-valent I/149
NiCl2 I/476
Nicolaou I/325, I/442
Nilsson I/557
niobium II/371, II/372
Nippon Steel I/185
Nishiyama I/162
nitration I/358
nitrene
– complexes II/578
– precursor II/327
– transfer II/389–II/396
– donor II/390
nitric acid I/358
nitrile I/19, I/155, I/172, I/309, I/315, I/440,

I/543
– amidocarbonylation I/143
– chemoselective hydrogenation II/140,

II/141
– optically active I/187
– reactions I/440, I/441
– unsaturated I/152
nitro I/309
– �-nitro esters I/484
– �-nitro ketones I/484
nitroaldol reaction I/364, I/365
– enantioselective I/364, I/365
nitroalkanes I/386
nitroalkene I/539
nitroarenes II/132
nitroethane I/364
nitroethanol I/364
nitrolefins I/537
nitromethane I/357
nitrones I/534, II/500
nitropropane I/364
�-nitro-styrene I/511, I/512
N-methallylamides I/103
N-methyl ephedrine I/535
N-methylimidazole I/354
N-methylmorpholine N-oxide I/621
Nolan I/322
nonacarbonyldiiron I/585
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nonlinear effect II/260, II/480, II/482,
II/486

norbornene I/153, I/175, I/443
Normant I/525, I/546
noroxopenlanfuran II/6
Noyori I/530
Nozaki I/158
nucleophilic substitution I/251, II/613
nucleoside I/9
Nugent I/505
nylon-6,6 I/149

�
O,N/N,N-acetals I/65–I/67
1,7-octadiyne I/191
octahydro-1,1�-binaphtol I/505
octahydro-binaphtol I/510
octene
– 1-octene I/570
– 2-octene I/59
– 4-octene I/59
1-octyne I/174
Oehme I/184
Oguni I/501, I/529
Ojima I/81, I/101
Ojima-Crabtree postulation II/173
okicenone I/488
olefination I/450
– carbonyl I/427, I/430–I/439
– – intramolecular I/442
– decarbonylative I/281
– Heck reaction (see there)
– Peterson olefination I/430
– Wittig olefination I/3, I/386, I/430
olefins I/113, I/311, I/428
– �-olefin I/176
– aromatic I/570
– dimerization I/308
– 1,2-disubstituted I/160
– epoxidation II/358–II/375
– fluorinated I/116
– hydroboration II/193–II/198
– hydrosilylation II/167, II/168
– hydrozincation I/529
– internal I/59
– isomerization I/199–I/208
– metathesis I/442, II/601
– – asymmetric I/327
– optically active I/199
– osmylation II/278
– rearrengement II/248
– unfunctionalized I/206
oligoindoles I/464

olivin I/408
one-electron
– oxidants I/485
– transfer process II/203
Oppenauer oxidation I/470, II/149
Oppolzer I/531, I/532, I/557
optical fibers I/46
organic synthesis, transition metals
– atom economy I/11, I/12
– basic aspects I/3–I/12
– chemoselectivity I/4, I/5, I/18
– diastereoselectivity I/8, I/9, II/38–II/42
– enantioselectivity I/9
– regioselectivity I/6, I/7, I/18, I/58
organoaluminium I/553
organobismuth I/385–I/387, I/392
– pentavalent I/379
organoboron I/553
organochromium
– compound I/471
– reagents I/469
organocopper
– derivates I/553
– reagent I/563
organolanthanide complex II/8
organolithium I/397, I/398, I/400, I/491,

I/519, I/555, I/576, I/580
organomagnesium I/491, I/519
organomanganese reagents I/555
organometallics, allyl I/337
organonitrile I/149
organorhenium oxides II/357
organosamarium I/553
organotin I/553
organotitanium compounds I/427
organozinc I/553
– reagent I/167, I/519
organozinc bromide I/563
organozirconium I/553
orlistat II/83
orphenadrine II/52, II/70
Orsay reagent II/480
ortho-directing effect I/604
oscillation, microwave-induced II/597
Oshima I/522
osmaoxetane mechanism II/292
– stepwise II/279
osmaoxetanes II/282
osmium carbene complex I/158
osmium tetroxide,

microencapsulated II/304
osmylation, mechanism II/278–II/282, II/284
– (2+2) mechanism II/279, II/301
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– (3+2) mechanism II/279, II/301
Otsuka I/199
Overman I/475, I/532
overoxidation II/482
oxa-conjugate addition I/538
oxalic acid I/124
oxanorbornene I/417
oxazolidine I/544
– chiral I/414
oxazolidone I/509
– derivative I/353
oxazolines I/411
– ligands II/184
oxazolinylferrocenylphosphines II/154
oxepins I/263
oxidation I/18, I/20, I/22, I/379
– 1,4-oxidation, palladium-catalyzed II/249–

253
– aerobic II/204, II/224, II/345, II/437–

II/473, II/504, II/536, II/586
– alkane II/221
– allylic I/308, II/243–263
– Baeyer-Villiger II/210, II/267–II/272, II/448
– basics II/201–II/211
– biomimetic II/244
– C-H compounds II/215–II/236
– direct II/205–II/207
– enantioselective II/211, II/252
– enzymatic I/20
– Gif II/216, II/256
– hydrocarbons II/218
– ligand design II/210
– molecular oxygen II/420–II/423
– Oppenauer I/470, II/149
– tandem oxidation-reduction II/162
– TBHP II/257
– TEMPO-mediated II/209
– Wacker (see there)
oxidative addition I/123, I/141, I/212, I/223,

I/224, I/232, I/235, I/272, I/309, I/483, II/150
oxidative cleavage II/427–II/434
– acid formation II/433, II/434
– aldehydes, formation II/432, 433
– keto-compounds, formation II/428,

II/429
– one-step II/429, II/430
– optimized catalyst systems/reaction

conditions II/430, II/431
oxidative cyclization II/275
oxidative decomplexation I/611
oxidative demetalation I/404
Oximidine II I/325, I/326
oxo reaction (see hydroformylation reaction)

oxo transfer process II/358
oxomanganese complex II/350
– oxomanganese(V) complex II/346, II/348,

II/351
oxone II/430
oxoruthenium species II/503
oxycarbonylation, intramolecular I/129
oxy-Cope I/312
oxygen I/117
– catalytic transfer II/207–II/210
– donors II/208
– molecular II/219–II/224 II/420–II/423
– nucleophiles I/61–I/64, II/386, II/387
– rebound mechanism II/207
oxygen-rebound mechanism 227
ozonolysis II/427

�
paclitaxel II/328
Padova reagent II/492
palladacycle I/213, I/239, I/276
palladacyclobutane I/308
palladium I/100, I/106, I/113, I/118, I/119,

I/125, I/141–I/146, I/175, I/185, I/231,
I/246, I/543

– acetate I/114, I/118
– complex I/158
– palladium(0) complexes I/120, I/308
– palladium(II) acetate I/309
palladium catalyst I/130, I/141
– allylic substitutions I/307–I/315
– cationic I/125
– hydrolysis II/499
palladium chloride I/114
palladium nanoparticles II/444, II/528,

II/533
palladium phosphine I/151
palladium phosphite I/151
palladium-catalyzed reaction I/545
p-allylpalladium intermediate I/12
pancreatic lipase inhibitor II/83
Panek I/475
PAP I/216
Paquette I/432
Paracetamol I/144
Parlman I/575
Pateamine A II/77
Pauson-Khand cyclization I/263, I/619–

I/631, II/601
– catalytic I/622, I/623
– hetero I/628
– promotor-assisted I/621
– stereoselective I/624–I/626
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– stoichiometric I/620, I/621
– synthetic applications I/627
– transfer carbonylation I/629, I/630
Payne reagent II/210
Pb(OAc)4 I/323
Pd(0) I/418
– complex I/4, I/5, I/127, I/418
– phosphine complex I/207
PdC I/124
PdCl2 I/121, I/153
PdCl2(PPh3)2 I/107, I/116, I/117
Pd(dba)2 I/120, I/127
Pd2(dba)3 I/127
Pd(OAc)2 I/122, I/129, I/418
Pd(PPh3)4 I/120, I/178, I/418
PEG II/396, II/549, II/554
PENNPHOS I/23
pentacarbonylchromium I/398
pentadecanoic acid II/96
1,4-pentadienes I/106
pentafulvenes I/411
3-pentanone I/502
pentaphenylbismuth(V) I/385
1-pentyne I/404
peptide II/375
peptidomimetics I/37
peptoid I/144
peracetic acid II/230
perfluoroalkane II/527
perfluoralkyl aldehydes I/509
perfluorinated
– liquids II/216
– solvents II/562
perfluorohydrocarbons II/511
perfluorozinc aromatics II/588
perfumes II/69, II/70
periplanone I/472
peroxides
– alkyl II/231
– sulfur-containing II/231–II/233
peroxo spezies II/269
peroxometal pathway II/209
peroxotitanium species II/481
peroxy acid, organic II/230, II/231
peroxy radicals II/257
peroxytungstophosphate II/500, II/501
Peterson olefination I/430
Pfaltz I/558
PhanePHOS II/24, II/25
pharmaceuticals I/18, I/100, I/149,

I/288–I/298, I/379
phase transfer I/315
– catalyst I/241

– reaction I/309
– ligands, thermoregulated II/517
phenanthrenes I/178, I/179
1,10-phenantroline I/245
phenanthrolines I/313
– chiral II/263
Phenipiprane I/33, I/34
Pheniramine I/30, I/32
phenolates I/299
phenolethers I/605
phenols I/385
phenylacetylenes I/330
phenyl-CAPP II/8
phenylenes I/178
1-phenyl-ethanol I/506
phenylethanolaminotetraline agonist II/58
1-phenylethylzinc reagent I/527
phenyl glycine I/414
phenylglyoxal I/342, I/345
phenylhydrazine I/104
phenylmenthol I/400, I/414
phenylmenthylacetoacetate esters I/489
3-phenylpropionealdehyde I/337
phenylvinylsulfide I/353
phospha-conjugate addition I/538
phosphacyclobutene I/440
(phosphanyloxazoline)palladium

complex I/314
phosphine I/136, I/179
– bidendate II/182
– dissociation I/322
– monodentate II/176
– water-soluble II/514
phosphine ligands I/213–I/220
– bidentate I/153
– secondary I/218
phosphine oxide I/218, I/241
phosphine-phosphite, bidendate II/195
phosphine-Ru complex II/70
phosphinite nickel catalyst,

carbohydrate-based I/154
phosphinooxazolines I/285
phosphinotricine I/140
phosphinous acid I/241
phosphite I/214, I/277
phosphoramidite I/287, I/536, II/21, II/175
phosphorus I/309
photoassisted
– reactions II/573
– synthesis I/184
photocarbonylation I/413
photocatalysis II/573–II/579
– heterogeneous II/574
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photochemistry I/412, I/413
photo-complex catalysis II/573
photolysis I/413, I/611
– catalyzed II/574
photolytic induction I/587
phox II/115
phtalane-Cr(CO)3 I/606
�-picoline I/186
Pictet-Sprengler I/92
pigments I/379
Pimozide I/34
pinacol I/449
pinacolone II/56
pinane diphosphine I/313
pincer complexes I/218, I/277, II/538
pindolol I/364
�-pinene II/222, II/576
pinnatoxin I/475
PINO II/204
pipecolic acid I/66
pipecolinic acid I/138
piperidine I/568, 569
piperidone I/545
Pitiamide A I/523
– synthesis I/524
pivalophenone II/45
planar-chirality II184
platinum diphosphine complexes II/268
PMDTA I/401
Pme3 I/441
poly(tartrate ester) II/341
polyamide I/100
1,2-polybutadiene, hydrocarboxylation I/116
polycondensation I/460
polydimethylsiloxane II/26
– membrane II/74
polyenes, dihydroxylation II/299
polyethylene glycol monomethyl

ether II/341
polyfluorooxometalates II/417
– metal-substituted II/418
polyisoprenoid substrates II/301
polyketones II/568
poly-L-leucine I/126
polymers I/149
– synthesis I/428
– water-soluble II/516
polymer-supported
– complex II/163
– tartrates II/342
polymerization I/310, I/427
– ROMP (ring-opening metathesis

polymerization) I/323, I/443. I/444

polyoxo-heterometallates II/381
polyoxometalates II/206, II/415–II/423
– metal-substituted II/420
Polyoxypeptin A II/93
polyphenylenes I/178
polyphosphomolybdate, vanadium-

containing II/228
polypropionate I/495
polyquinanes I/442
POMs-catalyzed epoxidation II/419
pony tails II/528, II/540
porphyrins I/460, II/218
– complex II/394–II/396
– hindered II/206
Posner I/556
potassium cyanide I/122
pressure wave II/583
Pringle I/153
product-inhibitin catalysis I/201
profene I/30, I/154
proline I/564
prolinol I/544
propargyl
– halides I/472
– stannanes I/496
propargylic hydroxylamines I/534
propionate aldol addition I/500
propranolol II/62
prosopinine I/66
prostaglandin II/11
– E2 I/330
prostatomegary II/44
protease inhibitor II/600
protecting group I/243
pseudopeptide I/576
Pt/Al2O3, alkaloid-modified II/79
Pt/C I/20
PTC (phase-transfer catalyst) I/121
PtCl2(dppb) I/105
pulegone II/66
pybox I/162, II/183
pyrans I/179, I/266
�2-pyrazolines I/414, I/415
pyrenorphin II/77
pyrethroid insecticide I/22, I/41
pyridine I/171, I/172, I/182–I/185, I/187,

I/346, I/417, I/440
2-pyridinecarboxaldehyde I/336
pyridine-imines II/183
pyridones I/179
– 2-pyrridones I/180
pyridoxine I/191
2-pyridylphosphine I/125
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pyrimidine ligands II/294
pyroglutamic acid I/402
pyrones I/179
– 2-pyrones I/180, I/353, I/509
pyrroles I/92, I/108, I/463, I/464
– 2H-pyrrole derivates I/414
pyrrolidines I/564, I/566, II/606
1-pyrroline I/413
pyruvic aldehyde dimethylacetal II/59, II/60

�
quaternary carbon I/384
– chiral I/314
quaternary stereocenters I/523
quaternization II/139
quinazoline I/67
quinazolinone I/67
quinine II/79
quinoline I/346
quinone I/177, I/178
– monoacetals I/509

�
(R�)2Zn I/503
R2CuLi I/554
radiation-induced reactions II/583–II/594
radical trap II/390
radicals, stabilization, benzylic

position I/608
Raney cobalt II/34
Raney Cu II/98
Raney nickel II/34, II/82, II/86, II/127,

II/140, II/161, II/603
rare-earth catalyst II/553
RCM 323
rearrangements
– allylic I/312
– Claisen I/432, I/546, I/544, I/577
– cinca-Claisen-type rearrangement I/525
– Cope-type (3,3) sigmatropic I/411
– haptotropic I/408
– olefin II/248
– (3,3)-sigmatropic I/435
recycle, catalyst II/25, II/26
reducing agents I/450
reduction I/59, I/60, I/449
– allylic I/311
– coupling I/437, I/533
– elimination I/106, I/150, I/212, I/232,

I/235, 238, I/246, I/307, I/416, I/528,
I/529, I/555, I/592

Reetz I/560
refinement reaction II/403

Reformatsky
– reaction I/476, I/543, 544, II/590
– reagent I/565
regioselectivity I/6, I/7, I/18, I/58, I/273
Re-Os bimetallic catalyst II/96
Reppe I/171
Rh catalysis I/559
Rh complex I/158, I/162
Rh(CO)(PPh3)3ClO4 I/204
Rh(cod)Cl2 I/206
Rh(I) I/199
– enolate I/315
Rh(I)-(S)-BINAP I/199
Rh(OAc)4 I/163
Rh2(cap)4 I/163
Rh2(pfb)4 I/163
RhCl3 I/419
rhenaoxetane II/281
rhenium II/373
– catalyzed epoxidation II/357–II/365
Rhizoxin D I/496
rhodium I/62, I/72, I/80, I/94, I/101, I/106,

I/136, I/155, I/174, I/175, II/182–II/186,
II/188

– carbonyl complex I/29
– complexes II/120
– monohydride II/151
rhodium(I)-bis(phosphine) catalyst I/204
rhodium(II) complex, dinuclear I/157, I/161,

I/163–I/166
Rieke zinc I/520
ring closure
– 5-endo-trig I/416
– electrocyclic I/408
rivastatin II/79
Roelen I/29
roflamycoin II/86
ROH addition II/383–II/385
rolipam I/415
ROMP (ring-opening metathesis polymeriza-

tion) I/323, I/443. I/444
roxaticin II/79
Ru catalyst I/9
Ru(II) complex
– chiral I/158
– pybox I/162
Ru2Cl4(diop)3 I/206
Ru3(CO)12 I/119
Ru-catalyzed oxidation II/503
RuCl2(PPh3)3 I/119
ruthenium I/443, II/186, II/189
– carbene complex I/322, I/328
– catalyst I/323
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– – chiral I/328
– complex I/11, I/72, I/158, II/121
– hydride II/149
– monohydride complexes II/146
– polyoxometalates II/206
– salen complex II/449
Rychnovsky I/45

�
(S)-(–)-7-methoxy-3,7-dimethyloctanal I/202
(S)-4-hydroxycycloheptenone I/206
salen complexes II/394, II/395
salen oxovanadium(IV) complexes II/486
(salen)Mn(III) complexes, chiral II/488,

II/489
salicylaldehyde I/336
salicylihalamide A II/77
salvadoricine I/458, I/464
SAMP I/570
SAP methodology II/521
sarcosinate I/133, I/136, I/139, I/140
Sc(OTf)3 I/337, I/350
scaffold, chiral I/313, I/314
scandium
– catalysts I/353
– triflate I/338, I/339
scCO2 (supercritical carbon dioxide) I/78,

I/323, II/116, II/383, II/438, II/539, II/545,
II/551, II/567

– hydroboration II/197, II/198
Sch 38516 I/258
Schiff base II/421
– chiral I/501
– ligand II/391–II/393, II/484–486
– peptide sulfonamide I/537
Schrock I/321, I/327, I/427
– metal carbene complex I/397
Scolastico I/556
scopadulciic acid I/289
S-donor ligands I/221
secofascaplysin I/465, I/466
Seebach I/504, I/506, I/511
selectride reagent II/41
selenium I/309
selenoesters I/433
(SEM)-protection I/593
semicorrins I/158
Semmelhack-Hegedus route I/397
sensors II/560
Sharpless I/22
– AD reaction I/539, II/305
– epoxidation II/211
– model II/291–II/293

Sheldon I/18, I/36
Shibasaki I/161, I/540
Shilov reaction II/217
SHOP (Shell Higher Olefin Process) I/24,

I/321
Shvo catalyst II/149, II/152
(3,3)-sigmatropic rearrangement I/435
silanes I/472
silica, mesoporous II/363
silicate II/500
silyl cyanide I/152
silyl enol ether I/97, I/310, I/336, I/338,

I/438, I/510, I/555, I/559
silyl enolates I/342
silyl esters I/433
silylaldehyds I/47
silylation
– allylic I/313
– hydrosilylation I/18, I/23
silylmetalation II/168, II/170
Simmons-Smith reaction I/157, I/167, I/511,

I/541, I/593
single-electron transfer II/584
single-site reaction II/568
SIPHOS II/21
Sn(OTf)2 I/416
Soai I/530, I/559
sodium dodecylsulfate I/338
solid phase chemistry I/471, I/611
solvent
– chiral co-solvent I/603
– environmentally benign II/15, II/198
– ionic liquid I/382
solvent-free products II/545
sonochemistry II/583, II/584
sonoelectroreduction II/589
Sonogashira reaction I/21, I/610, II/518,

II/533, II/566, II/600, II/601
sonolysis II/587
sparteine I/313, I/557, II/184, II/489
spiroannulation I/596, I/597
spiro-bislactone I/434
spiroindole I/597
spiroketals I/434, I/438
SpiroNP II/20
SpirOP II/20
spiroquinolines I/597
SR 5861 1A II/62
SS20846A I/592
stannanes I/472
stannyl acetylene I/405
steganone I/611
stereochemistry I/3
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stereomutation II/94
stereoselectivity I/18, I/88
sterepolide I/7
steric tuning II/7
steroids I/76, I/172, I/176, I/297, I/408,

I/489, II/234, II/349
Stille I/610
– coupling II/599, II/600
Strecker process I/508
Strukul’s catalyst II/270
Stryker’s reagent II/187
styrene I/30, I/105, I/150, I/570
– hydrosilylation II/174
styrene-Cr(CO)3 I/604
sugars I/337, I/349
– sugar acyl iron I/576
sulfide oxidation II/479–II/493
– asymmetric II/481
– catalyzed by
– – chiral ruthenium/tungsten

complexes II/490, II/491
– – chiral salen manganese(III)

complexes II/486, II/487
– – chiral salen vanadium

complexes II/486, II/487
– – chiral titanium complexes II/479–II/486
– – iron non-porphyric complexes II/490
– kinetic resolution II/491–II/493
sulfides I/472
sulfinylimines I/581
sulfobacin A II/77
sulfonamide ligands, chiral I/476
sulfonate I/309
sulfonium ylids I/158
sulfonyl chloride I/380
sulfonylation, allylic I/313
sulfoxidation II/479
sulfoxide I/309, II/479
sulfur I/309
Sumitomo I/158, I/159
superconductors I/379
supercritical fluids I/622, II/15
supercritical state II/545
super-heating II/601
superparamagnetic material II/586
support II/128
surfactant II/560
sustainable chemistry I/18
Suzuki reaction I/21, I/211–I/225, I/523,

I/610, II/533, II/552, II/561, II/591, II/600
– asymmetric I/225
– mechanism I/212, I/213
Suzuki-Stille coupling II/518

symmetric activation /deactivation II/66–
II/68

syn 1,2-diols I/540
syngas I/102

�
TACN complex II/352
TADDOL I/494, I/499, I/501, I/506, I/508,

I/510, I/533, I/537, I/539, II/272
– dendrimeric ligands I/505
– titanium complex I/167, I/168, I/530
Tagasso menthol process I/22, I/23, I/201
Takai I/472, I/477
Takasago I/199–I/202
Takemoto I/314
Tamao-Fleming oxidation II/168, II/171
tamoxifen I/461
– (Z)-tamoxifen I/529
tandem
– coupling I/460
– reaction
– – cyclization I/66
– – hydroformylation (see there)
TangPHOS II/20
tantalum II/371, II/372
tantalum tartrate II/343
tartaric acid II/82
tautomerization, enantioselective I/204
Taxol I/457, II/328, II/349
– C13 side chain II/317, II/324
TBHP oxidation II/257, II/479, II/485
(t-BuO)4Ti I/502
Tebbe reagent I/428, I/431–I/433
Tebbe-Claisen strategy I/432
technetium II/373
Tedicyp I/218, I/278
telomerization I/21, II/403
– two-phase catalysis II/520
template effect I/449
TEMPO II/209, II/440, II/449, II/451, II/452
teniposide II/10
terpene I/489
terpenoids, chiral I/199
tetraalkylammonium salts I/274
tetraallyltin I/337
tetraarylbismuth(V) I/385
tetrahydrobenzazepine I/607
tetrahydroisoquinoline I/191
tetrahydrolipstatin II/77, II/83
tetrahydropyrans I/388, I/389, I/436
tetrahydropyridine I/68, I/344, I/345
tetrahydroquinolines I/344, II/160
– derivatives I/354, I/355
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tetrakis(triphenyl-phosphine)
palladium(0) I/224, I/225, I/234

tetramethylammonium
triacetoxyhydriborate I/591

tetraphenylphosphonium salt I/277
TF-505 II/70
TfOH I/390
theonellamide F II/79, II/80
thermolysis II/202
thermomorphic behavior II/528
thienamycin II/11
thioanisole I/357
thioesters I/433, I/438
thioimidates,�,�-unsaturated I/348
thiols I/368
thiopenes I/417, I/435
Thorpe-Ingold effect I/106
three component coupling reaction I/345–

I/347, I/473
threo-�-hydroxy-�-amino acids I/500
thujopsene I/388
Ti(3+)-salts I/455
TiCl3 I/450
TiCl3/LiAlH4 I/463
TiCl3/Mg I/451
TiCl4 I/336, I/341, I/343, I/429, I/437, I/461
Ti-F bond I/496, I/505
Ti-MCM-41 II/337
Ti(MgCl)2(THF)x) I/451
Ti(Net2)4 I/437
Ti(O-iPr)4 I/437, I/501, I/504, I/505, I/508
Ti(OR*)4 I/503
tin amide I/232
tin hydride I/311
Tischenko disproportionation II/149
titanacycle formation I/427
titanacyclobutanes I/428
titanacyclobutenes I/440
titanacyclopropane intermediate I/168
titania, mesoporous II/587
titania-silica aerogel, amorphous

mesoporous II/338
titanium I/449, II/187, II/188, II/189
– complexes II/121, II/187
– – chiral I/491, I/511
– powder I/455, I/464
– reagents, preparation I/491, I/492
– titanium-mediated reactions I/491–I/513
titanium carbenes
– precursors I/427–I/429
– mediated reactions I/427–I/444
titanium-catalyzed epoxidation II/337–

II/343

titanium dioxide I/492
titanium enolates I/501
titanium-graphite I/452, I/453, I/461,

I/463
titanium oxide I/450
titanium silicate-1 II/337
titanium silsesquinoxanes II/339
titanium tartrate
– catalyst, heterogeneous II/343
– complex II/481
titanium tetrachloride I/491
titanium tetrafluoride I/496
titanium tetra-iso-propoxide I/491, I/494,

I/497
titanocene I/427, I/429
– bis-cyclopropyl I/436
– bis(trimethylsilylmethyl) I/436
– dibenzyl I/436
– dichloride I/428
– dimethyl I/428, I/433–I/436
titanycyclobutanes I/432
Tm I/345
TMEDA I/430, I/438
TMSCl I/455, I/555
TMSCN I/375
TMSOTf I/343, I/382, I/555
�-tocopherol II/11, II/64, II/70
Tolpropamine I/33
toluene-Cr(CO)3 I/605
Tomioka I/557, I/560
TPPTS I/219, I/275
TPSH I/592
traceless linkers I/611
transalkylation, amines II/498
transannular coupling I/459
trans-cyclohexane-1,2-diamine bis-trifluor-

methylsulfonamide I/504
trans-cyclohexane-1,2-diamine bis-trifluor-

methylsulfonamido-titanium I/504
trans-effect I/322
transfer carbonylation I/629, I/630
transferhydrogenations II/145–II/163
– catalysts II/152–II/154
– general background II/145, II/146
– hydrogen donors/promotors II/152
– ligands II/154, II/155
– mechanism II/146–II/152
– miscellaneous transfer II/161–II/163
– substrates II/155–II/161
transition metal complex I/4
transition metal-arene complexes I/601
transmetalation I/212, I/232, I/477, I/519,

I/521–525
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transmission electron microscop
(TEM) II/591

trans-verbenol II/576
TRAP ligand I/315
�,�-trehalose II/515
trehalose dicorynomycolate II/93
tri(acetonitrile)iron complex I/588
tri(o-tolyl)phosphine I/213, I/235
trialkanolamine ligands II/484
trialkyl aluminium compound I/507, I/558
triarylbismuth carbonates I/386
1,4,7-triazacyclononane II/227, II/351–II/353
tricarbonyl(�4-cyclopentadienone)iron com-

plexes I/589
tricarbonyliron fragment I/585
tricarbonyliron-cyclohexadiene

complex I/588
tricarbonyliron-diene complex I/588
trichlorosilane II/174
tricyclohexylphosphine I/129, I/214, I/216,

I/224, I/239
triene I/325
triethyl orthoformate I/61
trifluoroacetic acid I/485
trifluoroketo ester II/75
trifluoropropene I/137
1,1,1-trihalides I/472–I/474
1,4,7-trimethyl-1,4,7-triazacyclononane
trimethylaluminium I/439
trimethylamine N-oxide I/588, I/621
trimethylenemethane (TMM),

cycloaddition I/312
triorganozincates I/557
tri-o-tolylphosphine I/231
trioxane I/336
trioxoimidoosmium(VIII) complex II/311
triphenylbismuthonium 2-oxoalkylides I/387
triphenylphosphine I/577
– polyether-substituted II/517
tris(cetylpyridinium)

12-tungstophosphate II/434
tris(hydroxymethyl)phosphine I/323
trisoxazolines II/262
tri-tert-butylphosphine I/216, I/239, I/277
tropolones I/387
Trost I/313, I/331, I/539
Trost-Tsuji reaction I/309, II/566
TS-1 II/500
tuneable acidity II/569
tungstate-catalyzed reaction II/500
tungsten I/404, I/443, II/372, II/373
turnover frequency (TOF) II/30
twin coronet iron porphyrin II/489

two-center catalysis, asymmetric I/371–I/377
two-electron reduction I/461
two-phase catalysis I/275, II/511–II/522
– alkylation II/517–II/520
– aqueous-organic systems II/512–II/520
– counter phase catalysis II/521
– coupling reaction II/517–II/520
– hydrocarboxylation II/520
– hydroformylation II/516, II/517
– hydrogenation, unsaturated

substrates II/512–II/516
– inverse phase catalysis II/521, II/522
– supported aqueous phase catalyst II/520,

II/521
– telomerization II/520
tyrosinase II/218

�
U-106305 I/541, I/542
Uemura I/386
UHP II/500
ultrafine powders II/587
ultrasound, ultrasonic II/583–II/594
– activation I/520
– irradiation II/82
uracil derivates I/525
urea/hydrogen peroxide II/363, II/468
ureidocarbonylation,

palladium-catalyzed I/142
urethane I/597

�
van Leeuwen I/60
vanadium II/371, II/372
vanadium complex
– asymmetric II/486
– zeolite-encapsulated II/228
Vannusal A I/489
Vasca complex II/4
Venturello compound II/418
Venturello-Ishii catalytic systems II/418
venyl acetate I/43
verbenone I/504, II/222
vicinal diamines II/333
vicinal diols II/427
vigabatrin I/9
vinyl arenes I/154
vinyl bromide I/527
vinyl carbenes I/440
vinyl chromium I/474
vinyl cyclopropanes I/309
vinyl epoxide I/309
vinyl ethers I/343, I/345, I/509
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vinyl fluoride I/45, I/325
vinyl iodides I/473
vinyl radicals I/485
vinyl silane I/119, I/436, I/473
vinyl sulfide I/345
vinylation I/5, I/171
vinylcyclopentadienes I/419
vinylcyclopropane I/410
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