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– N-[(Z)-1-hexen-1-yl]benzamide

224
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b
benzofused nitrogen heterocycles 319
benzopinacol 147
benzyl-bridged tetraphenols 144
benzyldialkylphosphines 79
biarylphosphites 164
biaryl tetraphosphines 95
bicyclic acetals 459
bicyclic phosphines 81
bicyclo[3.3.0]-oct-2-ene 543
bicyclo[4.3.0]nona-3,7-diene 551
bidentate diphosphites 168
bidentate NHC 246, 248
bidentate phosphite-phosphoramidite ligands
196

bimetallic catalysts 9
bimetallic Pt/Sn precatalyst 53
(R,S)-BINAPHOS 212, 213
(S)-BIPHEN [= (Sax,S,S)-bobphos] 215, 216
biphenols 139
2,3′-biphenols 142
biphenyl triarylphosphines 92
BIPHEPHOS 154
bis(eugenol) 141
BISBI 88
(S,S,S)-Bisdiazophos 222–225
bishomoallyl alcohols 371
Bourgeonal® 564
α-branched aryl olefins 572
brenzcatechol 177
1,3-butadiene 446
1,3-butadiene hydroformylation 293–295

c
cage phosphines 84
calix[4]arene phosphites 165
calix[4]arenes 143, 144
camphene 59, 539
carbenes 233
carbonyl groups 2
carvone 562
(-)-β-caryophyllene 551
caryophyllene oxide 551
C-C bond formations 494
C-C-coupling reactions 2
β-cedrene 59, 542
(+)-8(15)-cedren-9-ol 559, 560
chemical equation 1
chiral acylphosphites 167
chiral C5 synthons 317, 318
chiral diphosphites 162
chiral indolizidines 317, 318
chiral NHC-rhodium complex 251
chiral P,N-ligand 226, 227

(S,S)-Chiraphite 216, 218
Chirotech technology 321
cis,trans-spiro[4.4]nonane-1,6-diol 148
β-citronellene 544
cobalt catalyzed Aldox process 498
cobalt catalyzed decarbonylation 672
cobalt catalyzed hydroformylation 22
– epoxides 611
– propene 644
– activity and n-regioselectivity 19
– alcohols and formate esters 18
– bicyclic phosphines 19
– bicyclic trialkylphosphine ligands 388
– carbon oxide 618
– dihydrooxazines 22
– dihydropyrane 21
– equilibrium shift 18
– ionic liquids 20
– isomerization vs. hydroformylation 6, 7
– mechanism 17
– one-pot synthesis reaction 21
– patent 16
– phosphine ligands 10, 12
– phosphite based complexes 20
cobalt catalyzed tandem
hydroformylation-hydrogenation
reaction,paraformaldehyde 624

cobalt containing ionic liquids 651
cobalt NHC complexes 260
co-catalysts 73
CO2 -expanded liquids (CXLs) 687
cryptands 489
CXL process 684–687
cyclic phosphites 153, 174
cyclic terpenes 453
1,5-cyclooctadiene 547
cyclooctene 542
cyclopentadienyl ruthenium complexes 41
(E)-1-cyclopentylethyl but-2-enoate 543

d
decarbonylation 666
decarbonylation-dehydration, stearic acid
597

decarboxylative hydroformylation,
α,β-unsaturated acids 519

1-decene 638
dehydrocarbonylation 666
dehydroformylation 673
dendrimers 105, 106
dendriphos ligands 102
dialkenyl carbinols 368
dialkyl phosphates, hydrolysis 171
diastereoselective hydroformylation
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– (-)-α-pinene 329
– (-)-β-pinene 329
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– cyclopentene tetrol derivative 331
– Δ4-steroids 330
– 2,5-dicyclohexadienyl-1-carbinols 370
– homoallyl alcohols 371, 372
– 4-methylene 1,3-dioxanes 328
– (+)-phyllanthocin 363, 364
– oxygen versus methylene bridge 327
– vinyl-β-lactam precursor 332
dibenzophospholmethylether group 367, 368
dictyostatin 366, 367
2,5-dicyclohexadienyl-1-carbinols 370
dicyclopentadiene 548
diene hydroformylation 293–295
1,4-diformyl compounds 595
4,7-dihydro-1,3-dioxepines 576
dihydrocarvone 562
dihydroxy spiroketals 145, 146
2,6-dimethyl-1,5-cyclooctadiene 547
2,6-dimethylhepta-1,5-diene 545
2,6-dimethylocta-1,5-diene 545
5,7-dimethylocta-1,6-diene 545
3,7-dimethylocten-1-en-7-ol 555
diphosphines 86
α,ω-diphosphines 87
diphosphites 154, 155, 161
– undesired transesterification 156
domino hydroformylation-(aldol
condensation)-hydrogenation reaction 500

domino hydroformylation-cross aldol addition
– condensation catalyst 500
– acyclic olefins 499
– cyclic olefins 499
domino hydroformylation-double cyclization
319

DPEphos 89

e
enantiomerically pure diols 148
epoxides, cobalt catalyzed hydroformylation
611

(S,S)-ESPHOS 221, 222
ethane-1,2-dibutanoate bridged tetraphenols
144

ethyl 3-butenoate 58
2-ethyl-2-butyl-1,3-propanediol 147
ethylene glycol
– pathways to 617, 620
– syngas based production 618, 619
ethylene oxide,
hydroformylation-hydrogenation tandem
reaction 613

ethyl ethylenephosphite 175
ethyl methallylic amine 476
ethyl oleate, hydroaminomethylation 478
eugenol 141, 391, 482, 484, 568
ExxonMobil process 680
– catalyst recycling 682
– hydroformylation 681, 682

f
(E,E)-α-farnesene 552, 553
fatty acids/lipids hydroformylation 588
– ethyl crotonate 592, 593
– ethyl linoleate 592, 593
– ethyl ricinoleate 595, 596
– ethyl sorbate 593
– methyl linoleate 593, 594
– methyl linolenate, rhodium phosphine

catalyst 600
– methyl oleate 598
– – activated Rh catalyst (ARC) 599
– – Co catalyst 598, 599
– – ionic liquid 601
– – non-isomerizing and isomerizing

hydroformylation 592
– – proline 602
– – Rh phosphite catalyst 591
– oleic acid 600
– oleic alcohol 602, 603
– polyurethanes 605
– substrates 589, 590
– 1-undecenenitril 604
– vinyl esters 603
fatty aldehydes 588
Florhydral® 564, 565
fluorinated triaryl phosphites 642
fluorous biphase systems (FBS) 639
formaldehyde
– hydroformylation 623
– nonionic hydroformylation 624
– rhodium catalyzed hydroformylation 621
– hydroformylation 620, 621
formyl groups 2
3-formyl-pinanes 538
3-formylpyrrol 321
β-formyl sulfonamides 373
fuel additives 291
fused azepine 486

g
Garner’s aldehyde 353
glycals 454, 455
glycerol acetals 454, 455
glycol aldehyde 621
guaiazulene 561
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h
halogen-free ionic liquids 649
Hammett plot 336
HASPOs 179 see heteroatom substituted
phosphine oxides (HASPOs) 201

helicene based alcohol 146
hemiaminals 459
heteroatom substituted phosphine oxides
(HASPOs) 201

heterobimetallic RuFe catalyst cluster 69
heteroditopic NHC-ligands 241
heterogenized biphenols 140
hexane-1 255
– 6-diol 452, 453
α-hexyl cinnamaldehyde 533
hexyl salicylate 532
homoallyl alcohols 371, 372
HRh(CO)3L complexes 234
hydrido metal carbonyl complexes
– catalytic cycle 5, 6
– equilibrium reaction 7
– isomerization and hydroformylation 6, 7
hydroamidomethylation 474
hydroamidomethylation-dehydration-
hydrogenation 474

hydroaminomethylation (HAM)
– allyl amine derivative 485
– allyl amines 485, 486
– allyl ethers 486, 488
– amines effects 468
– androstene derivative 478, 479
– cyclopentadiene 479
– 1,1-diarylethenes 481
– 1,4-diens 482, 483
– divinylsilanes 482, 483
– enamines 482, 483
– N-ethyl-N-methallylic amine 476, 485
– ethyl oleate 478
– eugenol 482, 484
– hydrogenation catalyst 469, 470
– internal amino group 482
– internal formyl group 482
– isoprene 479, 480
– Kalck group ligands 473
– 2-methyl allyl chloride 485, 487
– methyl oleate 478
– multi-phase ligands 472, 473
– N-ethyl-N-methallylic amine 486
– 1-phenyl-1-propene 480
– pregnane derivative 478, 479
– quinazolinone-substituted allyl amines

485, 487
– syngas 466, 467
– tandem reaction steps 465

– trivalent phosphorus ligands 470, 471
– terminal olefins 477
– vinyl arenes 480
– Xantphos-derived phosphorus ligands 472
hydroformylation
– cyclohexene oxide 613
– ethylene oxide 612
hydroformylation-acetalization
– acetals 451
– alkaloids 459, 460
– bicyclic acetals 459
– 1,3-butadiene 446
– cyclic terpenes 453
– glycals 454, 455
– glycerol acetals 454, 455
– hemiacetals and hemiaminals 444, 445
– mono-, bicyclic and open-chain terpenes

454
– 1-octene 447, 448
– oxazolopiperidines 460
– phenylpropanoids 452
– piperidines 459
– principle 443, 444
– pyrrolidinoindolines 461
– reaction types 444
– side reaction 443, 444
– spirocyclic γ-lactones 457
– tetrahydrofuranoindolines 461
Hydroformylation-(aldol
condensation)-hydrogenation 500

hydroformylation-(aldol
condensation)-hydrogenation tandem
reaction 578

hydroformylation-allylboration-
hydroformylation 457, 458

hydroformylation-(β-elimination) reaction
520, 521

hydroformylation-(Biginelli reaction) tandem
reaction 516, 517

hydroformylation-cyclization
– 1-(2-methylallyl)-1H-imidazole 497
– (R)-(+)-limonene 495
Hydroformylation-cyclization-dehydration
496

hydroformylation-(decarboxylative
Knoevenagel) reaction

– reaction products 507
– product distribution 508
hydroformylation-(Knoevenagel
reaction)-hydrogenation 506

hydroformylation-(Mannich reaction) tandem
reaction 508

Hydroformylation-(Mukayama-aldolization)
reaction 496
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hydroformylation-(Strecker synthesis) tandem
reaction 509

hydroformylation-(Wittig
olefination)-hydrogenation 501

hydroformylation-(Wittig olefination) reaction
– β-proline derivatives 504
– 4-hydroxyvalerate 503
– homoallylic alcohols 503
hydroformylation-lactolization
– linalool 455, 456
hydroformylation-lactolization protocol
458

hydroformylation-N,O-acetal formation 460
hydrosulphonamidomethylation 475
β-hydroxy acids 372
hydroxycitronellal 555
α-hydroxyphosphine oxides 124

i
imidazolium salts 238
immobilized NHC-rhodium complex 249,
250

indanyl-2-carbaldehydes 564
indene 564
indoles, fluorescence spectra of 515
ionic liquids 649
ionic liquids (ILs) 648
IPHOS 91
iridium catalyzed decarbonylation 670
iridium catalyzed hydroformylation
– chemoselectivity 65
– intermediates 63
– kinetic investigations 63
– phosphine ligands 63
– phosphine ligands 13
– phosphorus ligands 64
– vs rhodium catalyzed hydroformylation 65,

66
iron catalyzed hydroformylation, 1-octene
407

iron-rhodium cluster catalyst 69, 70
isomeric 2-octenes 376, 377
isomerization-hydroformylation 381
– α-pinene 390
– aqueous two-phase system 395
– β-isophorone acetal 391
– CO partial pressure 392
– CO-pressure 388
– dihydrofurans 395
– 2,3-dimethyl-2-butene 393
– eugenol 391
– glutaraldehyde monoethylene acetal 399
– large bite-angle diphosphines 393
– large bite-angle diphosphites 396

– mechanisms 383
– methyl oleate 399, 400
– n-octene mixtures 397
– 2-octene 401
– methyl 3-pentenoate 398, 399
– 2-pentenes 389
– phosphites 397
– phosphonites 397
– 1,2-sigmatropic alkyl shift 390
– tetraphosphines 394
β-isophorone 561, 562
isoprene 552
isopulegol 559
iso-regioselective hydroformylation, propene
288, 289

iso-selective hydroformylation, isoprene
synthesis 290

j
Johnson Matthey Oxo Alcohols ProcessTM
– hydroformylation 678
– INA 680
– rhodium separation 679
– principle 678, 679

k
(S,S)-Kelliphite 218, 219
Knochel’s method 79

l
lactam-based phosphoramidites 207, 208
lactic acid 306
lactols 456
large bite angle diphosphines 91
Ley-Griffith oxidation 457
ligand-free systems 73
LIM ligands 83
limonene 60, 548
(+)-limonene 577
(R)-(+)-limonene 549
linalool 455, 456, 559
linear aliphatic monoolefins 532
long-chain hydroxy diolefins 556
low-pressure-oxo processes’ (LPOs) 25
lycopladine H 488

m
melatonin 317
Merrifield resin 250
metal catalyzed olefin isomerization 382
metal-phosphide complexes 124
metals
– cobalt, see cobalt catalyzed

hydroformylation, 5
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metals (contd.)
– hydrido carbonyl complexes, see hydrido

metal carbonyl complexes, 5
– iridium, see iridium catalyzed

hydroformylation, 5
– iron, see iron catalyzed hydroformylation, 5

– palladium, see palladium catalyzed
hydroformylation, 5

– platinum, see platinum catalyzed
hydroformylation, 5

– rhodium, see rhodium catalyzed
hydroformylation, 5

– ruthenium, see ruthenium catalyzed
hydroformylation, 5

methacrolein 286, 287
2-methyl allyl chloride 487
3-methylbut-3-en-1-ol. 6,6′-[(3,3′-Di-

tert-butyl-5,5′-dimethoxy-1,1′-biphenyl-
2,2′-diyl)bis(oxy)]bis(dibenzo[d,f ][1,3,2]
(BIPHEPHOS) 137

2-methyldodec-11-en-2-ol 554
methylene-bridged diphenols 142
methylene-bridged triphenols 143
α, α, α-methylene-bridged triphenols 143
2-methyl glycerol 147
methylnonylacetaldehyde (MNA) 535
3-methylocta-2,6-diene 545
methyl oleate, hydroaminomethylation 478
2-methyl-undecanal 292, 293
miscibility diagrams 640
modern synthetic chemistry 2
monodentate phosphines 78, 158, 159
– cyclic phosphine 79
– guanidine group 80
– technical scale preparation 78
monodentate phosphoramidite ligands 197
monodentate phosphorus ligands 211
monodentate pyridinone-phosphine 79
monometallic iron catalysts 67, 68
monophosphine ligands 103
monophosphites 154, 155
Mukayama-aldol reaction 495
mushroom alcohol 533
myrcene 553
(-)-myrthenol 558, 559

n
N-heterocyclic carbenes 233
n-regioselective hydroformylation
– 2-propyl-heptanol synthesis 289
– styrene 563
– propylene 287, 288
– Raffinate II 290

n-regioselective rhodium catalyzed
hydroaminomethylation 408

n-regioselective rhodium catalyzed
isomerization-hydroformylation 396

NAPHOS 90
naphthol-coupling 142
nerolidol 560
neutral and cationic NHC-rhodium complexes
244

1-nonanol 669
non-asymmetric hydroformylation 211
non-NHC ligand 252
norbornenyl isopropanol 557, 558

o
1,2-O-isopropylidene-α-D-hexofuranoses
150

1,2-O-isopropylidene-α-D-xylofuranose 149
o-Ph2P-benzoate (o-DPPB) 365–367
olfactorius relevant natural compounds 530
one pot hydroformylation-crotylation
reactions

– dictyostatin 506
– (+)-Prelog-Djerassi lactone 505
orange flower ether 576
organic ligands 10, 11, 13, 14
– donor-acceptor properties 76
– historical development 74
oxazolopiperidines 460
oxo alcohols 677
oxo process reaction 1

p
p-(isopropenyl)phenyl dimethylcarbinol 566
palladium catalyzed hydroformylation
– alkenes 51
– alkynes 50, 51, 299
– applications 50, 51
– dialkylphosphines 50
– diphosphine ligands 406
– diphosphine ligands 406
– 1-octene 406
– reaction mechanism 48, 49
– steps of 405
palladium catalyzed
hydroformylation-amination-(Diels-Alder)
reaction 517, 518

paraformaldehyde 623
– cobalt catalyzed tandem

hydroformylation-hydrogenation reaction
624

patents and publications 2
(+)-patulolide 341
(+)-patulolide C 504
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Pd(II) catalyzed acetalization 449, 450
Pd catalyzed hydroformylation,alkynes 578
pentaerythrol 148
(S)-(-)-perillyl alcohol 557, 558
periphery functionalized dendrimeric
phosphines 107

phenols, tert-butyl groups 138
phenylpropanoids 452
1-phenyl-prop-1-ene 571
Phobane-H 81
phosphabarrelenes 85
phosphabenzenes 84, 86
phosphates
– acid-assisted decomposition 178
– autocatalytic cascade degradation process

181
– autocatalytic hydrolysis 178
– base-assisted transesterification 177
– chiral 1,3-diols 148
– HALS 180
– hydrolysis stability 172
– intramolecular transesterification 176
– one-step condensation 154
– orthometallation process 176
– phenolic backbones 139
– radical mediated decomposition 169
– stepwise hydrolysis 174
– tetrazol mediated transesterification 151
– water decomposition 170
phosphine 74
phosphine ligands, pH-dependent solubility
633

phosphinines 85
phosphite ligand 652
phosphite modified Rh precatalysts 167
phosphites
– vs. phosphoramidites 189, 190
– silyl groups 157
phosphonated trialkylphosphine 101
phosphoramidite
– π-acceptor and σ-donor properties 190,

191
– alcoholysis 204, 205
– basic additives 205
– decomposition of 206
– examples 190
– HASPOs 202, 203
– modes of reaction 201
– nucleophilic substitution reactions 200,

201, 203
– protonation modes 201, 202
– vs. phosphites 189, 190
– Rh catalyzed hydroformylation
– – allyl cyanide 198

– – BINAPHOS 197
– – cyclopentanone 195
– – methyl 3-pentenoate 191, 192
– – pentenenitrile 192
– – styrene 199
– – Yanphos 197
– spiro-ketal based 195
phosphorfluoridites 160
phosphorus ligands, polymeric supports 629
o-Ph2 P-benzoate (o-DPPB) 365
(+)-phyllanthocin 363, 364
pimelaldehyde 298
(-)-β-pinene 58, 538, 539
piperidines 459
platinum catalyzed hydroformylation 52
– β-cedrene 59
– β-pinene 58
– camphene 59
– ethyl 3-butenoate 58
– limonene 60
– phosphines 55, 56
– phosphorus ligand 57, 58
– tin(II) halide free systems 53, 54
– 2-tosyloxystyrene 59
platinum/tin catalyzed n-regioselective
hydroformylation 402

plinol 556
31P NMR spectroscopy 75
polyacetals 605
polyene hydroformylation
– 1,3-butadiene 295, 296
– cyclopentadiene 296, 297
– dicyclopentadiene 296, 297
– 1,5-hexadiene 297, 298
– isoprene 295, 296
– 1,3-pentadiene 295, 296
– piperylene 295
polyether-based dendrimeric polyphosphine
113

polyfunctionalized phenols 141
polymer-based Rh(NHC) complexes 256
polymer-bound (R,S)-BINAPHOS 214
polymer-bound (R,S)-BINAPHOS 215
polymeric soluble hydroformylation catalyst
630

polyolefin-iron complex 68
polyphosphites 162
porous organic ligands (POLs) 688, 689
(+)-Prelog-Djerassi lactone 505
propenylarenes
– double bond isomers 566, 567
– naturally occurring 566
pseudoconhydrine 487, 489
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pseudomonic acid A 457
Pt/Sn catalyzed hydroformylation,camphene
540

Pt/Sn catalyzed
isomerization-hydroformylation

– 4-octene 403
– 4-octene 403
– methyl 3-pentenoate 403, 404
pyrrole-based tetraphosphoramidites 398
pyrrolidinoindolines 461
pyrrolyldiamidites 193, 194
pyrrolylphosphines 193
– stabilization 205, 206
pyrrolyl phosphoramidites 194

q
QuinoxP* 226

r
regioselective hydroformylation
– α-functionalized olefins
– – acrylamide 312, 313
– – acrylic acid esters 311, 312
– – branched rhodium alkyl intermediates,

stabilization of 305
– – cyclic vinyl ethers 307, 308
– – 3-formylpyrrol synthesis 321
– – methacrylates 312
– – Rh(diphosphine) catalyst 305
– – vinyl fluoride 305, 306
– – vinyl acetate 308, 309
– – vinyl chloride 306
– – vinyl ethers 306, 307
– – vinyl sulfones 311
– β-formyl sulfonamides 373
– β-functionalized olefins
– β-hydroxy acids 372
– – acrylaldehyde acetal 320
– – allyl alcohols 313, 314
– – allyl amides 316, 317
– – allyl cyanide synthesis 320
– – allyl ethers 315
– – crotononitrile synthesis 320
– – cyclic allyl ethers 315
– – homoallyl alcohols 314
– – lactams 316, 318
– – melatonin synthesis 316, 317
– – regioselectivity order 313
– – vitamin A synthesis 316
– homoallyl alcohols 371, 372
– internal phosphine group 363, 364
– internal phosphite group 364
– isomeric 2-octenes 376, 377
– olefins 362

– (+)-phyllanthocin 363, 364
– 2-propyl-heptanol synthesis 288
– propylene 288
– pyrrolins 310
– at quarternary carbon center 373
– Raffinate II 289
– soft ligating phosphorus groups 363
– substrate directed catalysis 363
– trans-2-octene 375, 376
reversed water-gas shift (RWGS) reaction 43,
274, 275, 477

reversibly bound directing group 370
reversibly bounded directing group 369, 370
Rh(acac)(CO)2 27
Rh(TPPTS) catalyst 122
rhodium catalyzed Aldox process 498
rhodium catalyzed cyclohydrocarbonylation
319

rhodium catalyzed decarbonylation 666, 671
– 3-methyl-3-phenylbutanal 669
– heptanal 667
– n-heptanal 666
– pent-4-enal 668
rhodium catalyzed
dehydrocarbonylation-hydroformylation
reaction 672

rhodium catalyzed hydroformylation
– advantages 25
– alkynes 298, 299
– catalyst precursors 26, 27
– fluorinated acetylacetone ligands 645
– formaldehyde 622
– 1-hexene 645
– vs iridium catalyzed hydroformylation 65,

66
– LPO process 25
– ortho-metalation reaction 31
– phosphabenzenes 86
– phosphine ligands 13
– phosphine modified complexes 29–31
– vs. ruthenium catalyzed hydroformylation

36
– trans-2-hexene 644
rhodium catalyzed isomerization, aldehydes
385

rhodium triphos catalyst 668
rhodium(I) catalyzed
hydroformylation-acetalization 447, 448

rhodium-NHC precatalyst 259
ring closing hydroaminomethylation
– allyl amines 485, 486
– internal amino group 482
– internal formyl group 482
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Ru catalyzed hydroformylation-acetalization
reaction 46

Ru(CO)3(PPh3)2 catalyzed hydroformylation
42

Ruhrchemie/Rhône-Poulenc process 635
ruthenium catalyzed hydroformylation
– catalyst precursors 37, 38
– domino reaction 44
– N-ligands 38
– phosphine ligands 39, 40
– phosphine ligands 13, 14
– phosphine modified 36
– RWGS reaction 43
– vs. rhodium catalyzed hydroformylation 36
ruthenium catalyzed
hydroformylation-acetalization 449

ruthenium catalyzed
isomerization-hydroaminomethylation,
2-octene 409

s
scaffolding ligand
– asymmetric hydroformylation 374
– proximal control versus distal control 374
selective hydroformylation
– 1-octene 647
Sn-free Pt catalyzed
isomerization-hydroformylation

– 2-heptene 404, 405
– E-3-pentenenitrile 404, 405
– methyl 3-pentenoate 404
solid supported ionic liquid-phase
hydroformylation 652

Spirambrene® 541
spirocyclic γ-lactones 457
spiro-ketal based phosphoramidites 195
stereoselective hydroformylation, α-amino
acids 310

steam reforming of methane (SMR) 267
stereodirecting auxiliary 371, 372
stereoselective hydroformylation, see also
asymmetric hydroformylation 326, see also
diastereoselective hydroformylation, 326

– 3,3-disubstituted cyclopropene 356
– general approaches 326
– isomeric 2-octenes 376, 377
sterically demanding bis-phenoxaphosphine
92

4-styryldiphenylphosphine 118
α-substituted styrenes 565
substrate-directed diastereoselective
hydroaminomethylation 469

sugar based diphosphites 220
sulfonated phosphine ligands 632

sulfonated trialkylphosphine 99
sulphur-bridged polynuclear rhodium clusters
28

supercritical fluid-ionic liquid biphasic system
(SCF-SILP) 653, 654

supported aqueous phase catalysis (SAPC)
634

supported ionic liquid-phase (SILP)
hydroformylation 652

supramolecular hydroformylation,
Zn-porphyrine ligands 375

switchable catalyst system 635
syngas generation
– CO2, 274–277
– formaldehyde, 269–273
– formalin 271, 272
– formic acid 278, 279
– methanol 277, 278
– methyl formate 278, 279
– paraformaldehyde 270, 271, 273
– polyols 280, 281
– sources 268
syngas-uptake curves 228
synthesis gas, see syngas generation267
synthon concept 379

t
tandem hydroformylation-acetalization
– cyclohexene oxide 614
– sugar based epoxides 615
– epoxides 614
tandem hydroformylation-(Fischer
indolization) reaction 510, 512

tandem hydroformylation-(Fischer
indolization)-(Wagner Meerwein type
rearrangement) reaction 513

– cyclic olefins 514
– regiochemistry determination 514
tandem hydroformylation-(Pictet-Spengler
cyclocondensation) reaction 516

tandem hydroformylation-(SN1 alkylation)
reaction 515, 517

tandem hydroformylation-acyloin reaction
501

tandem hydroformylation-borylation reaction
516

tandem hydroformylation-decarboxylation-
hydrogenation reaction 520

tandem hydroformylation-deformylation
reaction 521

tandem
hydroformylation-hydrogenation-cyclization
reaction 511, 513

tandem reactions 379
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tashiromine 319
terminal monoolefins 531
α-terpinene 553, 554
γ-terpinene 550
α-terpineol 557
terpinolene aldehyde 550
tertiary phobanes 82
tertiary phosphines
– cobalt(II) supported oxidation 123
– rhodium(I) supported oxidation 122
α,α,α´,α´-tetraaryl-1,3-dioxolan-4,5-
dimethanol (TADDOL) 145, 147

tetrahydrofuran-2-carbaldehyde 307
tetrahydrofuranoindolines 461
5,6,7,8-tetrahydroindolizines 497
1,2,3,4-tetrahydroquinolines 481
tetraphosphine 94
tetraphosphines 93
– isomerization-hydroformylation 394
thermomorphic solvent systems (TMS)
654–656

thixantphos 88
(S)-tiaprofenic acid 338
(R,R,R)-α-tocopherol 366, 367
2-tosyloxystyrene 59
TPPMS 127
(R,R)-trans-isolimonene 549
trans-2-octene 375, 376
trialkylphosphines 109
triarylphosphine 78, 636
tricyclohexylphosphines 100
tricylic phosphines 81
triphosphine ligand 92
tris(2,4-di-tert-butylphenyl)phosphite 136
Tris-SwitchPhos ligand 635
trivalent P-ligands 74
trivalent phosphorus ligands 76, 77, 641

u
1-undecene 292
10-undecen-1-ol 546
α,β-unsaturated aldehydes 367
α,β-unsaturated esters
– deconjugation of 383
unsaturated fatty acid compounds 588

v
VCH ligands 84
vertral 542
vinyl-aryl ethers 573
vitamin A 316

w
Wagner-Meerwein rearrangement 21
water-gas shift reaction 477

x
xanthene-based hybrid
phosphine-phosphonite ligand 225

xanthene diol 145
Xantphos 87, 88
Xantphos-based diphosphine 104
Xantphos-based diphosphine ligands 96
Xantphos modified (Cp*)Ru hydride complex
41

Xantphos-type diphosphine 104

y
(+)-yohimbenone 674

z
zwitterionic Rh complexes 29














