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a
accessible molecular surface (AMS) 88
acetaldehyde 437
– oxidation of ethene 207, 439

acetamido cinnamic acid
– asymmetric hydrogenation 126

acetic acid 545
– carbonylation of methanol 209

acetyl CoA synthase 558
acetyl salicylic acid 388
acetylene 317
acetylene chemistry 18ff.
acetylene oligomerization
– nickel-catalyzed 19

acrylonitrile
– dimerization 310

activation 548
– alkane 541ff.

– electrophilic attack 543

– method 603ff.

activation energy 135ff., 148, 643
activator
– solvent 107

acyclic diene metathesis (ADMET) 324ff.
AD-Mix a 444
AD-Mix b 444
addition
– allyl group 39

– energy diagram 143

– oxidative 543

1,2-addition 543
addition/reductive elimination 53
adipic diester 294
adsorption 189ff.
– catalyst 196

adsorption agent
– catalyst metal 197

Akutagawa, Susumu 476
alcohol 273, 299, 544

– allylic 477ff.

– amination 462

– higher 366

– hydroxylation to diol 544

– reaction with carbon monoxide 296

aldehyde 273, 545
– amination 463ff.

Alderson, T. 21
aliphatic halide
– amination 463ff.

aliphatics
– conversion of unsaturated aliphatics 303

alkane 263, 382, 397
– activation 541ff.

– borylation 546

– carbonylation 545

– hydrogenolysis 546

– metathesis 545

– oxidation 543, 639

– sulfonation 547, 263, 299, 383, 397, 422

– cyclic 384

– functionalized 346

– hydroamination 458ff.

– hydroformylation 528

– long-chain 439

– oligomerization 303

– oxidation 606, 639

– reaction with carbon monoxide 292

– reactivity 275

– substituted 475

alkene carboxylation 383
alkene hydrogenation
– catalyst cycle 58

– Wilkinson�s complex 58

alkene isomerization 473ff.
– alkyl mechanism 474ff.

– allylic mechanism 474ff.

alkene metathesis 332
– mechanism 333
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alkyl aromatics
– oxidation 446

alkyl mechanism 474ff.
alkylethylenoxide-substituted phenylphosphine

(AEOPP) 244
alkyne 263, 283, 313, 387ff., 424
– cooligomerization 316

– hydroamination 462ff.

– reaction with carbon dioxide 387

– reaction with carbon monoxide 295

– titanium-catalyzed

intermolecular amination 463
allene 461
allylic alcohol 480
– vanadium-catalyzed isomerization 477

allylic mechanism 474ff.
Alper, Howard 223
alpha-elimination, see a-elimination
alphabutol process 307
Amatore, C. 388
amination 455ff.
– alcohol 462ff.

– aldehyde 463ff.

– aliphatic halide 463ff.

– aryl halide 455ff.

– functional group 462

– ketone 463ff.

– titanium-catalyzed intermolecular 463

amine 397, 461
– carbon dioxide 393

– cone angle 555

– primary 367

– secondary 367

aminoalkene
– cyclization 465

aminoalkyne
– intramolecular cyclization 462

aminohydroxylation 463ff.
– osmium-catalyzed 465

ammonia
– butadiene telomerization 234, 367ff.

ammonia catalyst 7
ammonia method 560
Amoco process 446ff.
Amphos 229
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analytic procedure 509ff.
analytics 516
1,4-anhydroerythritol 637
anilin
– hydroamination of norbornene 458

ansa metallocene 344
Arduengo, Anthony J. 559
Aresta, Michele 392

aromatics 263, 397, 403, 424, 639
– C–C-bonding reaction 265

– C–C-coupling reaction 403ff.

– carbon dioxide 388

aryl compound 412
aryl halide 404
– amination 455ff.

– coupling reaction 404

aspartame (L-aspartyl-L-phenylalanine
methylester) 426ff.

ASPEN Plus (program) 135ff.
Aspirin� 388
association/dissociation 52
associative mechanism 52
asymmetric carbon atom 116
asymmetric catalysis 115ff.
asymmetric hydrogenation 126, 420ff., 431, 573
– acetamido cinnamic acid 126

– ethyl pyruvate 573

– homogeneous 124

asymmetric multicomponent reaction
(AMCR) 488

asymmetric reaction 639
asymmetric synthesis 39, 119ff.
– industrial 129

atom economy 29
atom efficiency 29
attenuated total reflectance (ATR)

spectroscopy 156
auto tandem catalysis 494ff.
auto-tandem reaction 495
azelaic acid 445, 590

b
baffle 184
Baiker, Alfons 389
Bailey, G. C. 330
Banks, R. L. 330
Bargon, Joachim 159
BASF process 279, 297
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– ligand 82, 97

BASIL process 525ff.
BASPHOS 431
Basset, Jean-Marie 23, 545
Beck, W. 555
Beer–Lambert law 154
Bell, Alexis T. 545ff.
Bellefon, Claude de 514
Beller, Matthias 403, 461, 496
benzene 437, 639
benzene-1,2,4-tricarboxylic acid 448
benzoic acid 448
Bergbreiter, David E. 248
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beta-elimination, see b-elimination
Berzelius, J€ons Jakob 4
bidentate chelate ligand 420
bidentate phosphine 88
bidentate phosphorus ligand 80
Biginelli reaction 610
BINAP (2,20-bis (diphenylphosphino)-1,10-

binaphthyl) 81, 125f., 457
(S)-BINAP ruthenium(II) chloride 428
BINAPHOS 277
BINAS 230ff. 281
BINOL 557, 126, 422
Bio-propanediol 640
biocatalysis 24
Biopol� 640
biorefinery 637f.
(þ )-biotin 426ff.
biphasic system with soluble polymers 255
Biphephos 93
– synthesis 93ff.

bipyridine 554
bipyrimidyl-platinum(II) complex 544
1,4-bis(di-3-sodiumsulfonatophenylphosphino)

butane (Na-dppbts) 390
1,4-bis(diphenylphosphino)butane 391
bis(diphenylphosphino)ethane (dppe,

diphos) 80
bis(diphenylphosphino)ferrocene 457
1,10-bis(diphenylphosphino)ferrocene

(dppf) 81
bis(diphenylphosphino)methane (dppm) 80
bis(diphenylphosphino)propane (dppp) 80
BISBI 276
BISBIS 230ff., 281
bisphospholane ligand 424
bite angle 88ff.
– natural 89f.

– P–P chelate ligand 90

Blaser, Hans-Ulrich 31
Blechert, Siegfried 329
bleeding 218
Blum, Jochanan 216
Bogdanovi�c, Borislav 315
Bolm, Carsten 443
bond 59
– p 50

– p-back 50

– s 50

– s-donor 49

– transition metal/carbon monoxide 49

– transition metal/ethene 50

back-bonding
– p-acceptor 49

bonding

– s-donor–p-acceptor 49

B€onnemann, Helmut 572, 606
B€orner, Armin 421, 463
borylation
– alkane 546

Breslow, D. S. 277
Breil, Heinz 338
Breit, Bernhard 277, 555
endo-brevicomine 369
Brintzinger, Hans-Herbert 344
Brookhart 350
Brunner, Henri 120
Bosch, Carl 7
bubble column reactor 175
Buchwald, Stephen L. 455
Buchwald–Hartwig reaction 455ff.
bulk chemical 29
bulk heating 610
1,3-butadiene 311ff., 363ff., 384, 397, 625ff.
– cyclic oligomer 9

– methoxycarbonylation 294

– monotelomerization 594

– stereoselective polymerization 347

– telomerization with methanol 625

butadiene cyclooligomerization 8
butadiene telomerization 362ff.
– ammonia 234, 367ff.

– ethylene glycol 373

– methanol 364ff., 375

– water 363, 375

n-butene 317
tert-butylhydroperoxide (TBHP) 440

c
C1-building block in industrial

chemistry 397
C–C bond cracking 259
C–C bond formation 22, 259ff.
C–C bonding reaction 263ff.,

575, 608
– aromatics 265

– homogeneous 268

– indium-catalyzed 593

C–C chelate ligand 560
C–C coupling reaction 8
C–C coupling reaction
– aromatics 403ff.

C¼C double bond cleavage
– oxidative 444

C–C multiple bond 422
C–H bond cracking 260
C–H bond formation 260f., 419ff.
C–N bond formation 260f., 455ff.
C¼N double bond 426
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C–O bond formation 260f., 437ff.
C¼O double bond 424
C–Si bond formation 260f.
Cahn–Ingold–Prelog rules 117
calorimetry 151
CAMP, see cyclohexylanisylmethyl phosphine
capillary electrophoresis 514
carbapenem 426ff.
carbene 559ff.
carbene ligand 559
carbohydrate 584ff., 637
– catalytic reaction 593

carbon atom
– asymmetric 116

carbon dioxide 263ff., 382ff., 634
– aliphatic polycarbonate 394

– alkyne 387

– amine 393

– aromatic polycarbonate 395

– aromatics 388

– epoxide 392ff.

– hydroformylation 384

– hydrogenation 388

– industrial reaction 382

– polyester 395

– polymer 394

– polypyrone 394

– reaction 265, 381ff.

– supercritical 527ff., 643

– transition metal-catalyzed reaction 382

carbon monoxide 263, 291
– CO/hydrogen chemistry 292

– reaction with alcohol 296

– reaction with alkenes and vinyl arenes 292

carbon monoxide
– reaction with alkyne 295

– reaction with diene 293

carbon nucleophile 368
carbon support 573
carbon-containing building block 269
carbonylation 263, 291ff.
– alcohol 296

– alkane 545

– methanol to acetic acid 209ff., 297

carboxy telomerization 368ff.
carboxyl starch 595
carboxylic acid 366, 425
Carilon 349
carvone
– enantiomer 116

CAS number 63
CAS RN 63
cascade reaction 487ff.
cataCXium A 409

catalysis 3ff.
– asymmetric 115ff.

– auto tandem 494ff.

– bifunctional 487ff.

– chiral 39

– definition 3

– different varieties 5

– dual 487ff., 641

– example 3

– extreme high-pressure 611f.

– green chemistry 10

– heterogeneous 5f., 24, 269

– homogeneous 5f., 20, 261ff., 583ff., 633ff.

– homogeneous transition metal 6, 17ff.

– micellar 232ff.

– metal nanoparticle 574

– multifunctional 487ff., 498

– sources of information 10

– supported aqueous phase (SAPC) 214ff., 526

– supported ionic liquid-phase (SILP) 526ff.

– supported liquid-phase (SLPC) 213ff., 526

catalyst
– adsorption 196

– ammonia 7

– bioinspired 642

– biomimetic 642

– chained homogeneous 223

– constrained geometry 350ff., 642

– definition 5

– directing effect 8

– half-sandwich 350

– heterogeneous 6f.

– heterogenised homogeneous 216

– homogeneous 6, 216

– homogeneous transition metal 6ff.

– insite 350

– ionic liquid 525

– isomerization 473ff.

– late transition metal 350

– magnetic 642

– metathesis 325

– microencapsulated 215ff.

– multi-site 342

– nanostructured 642

– poison 7

– recycling method 189ff.

– separation 190

– single-site 343, 545

– switchable 642

– temperature window 137

– thermal decomposition 203

– thermoregulated polymer-bound 248

– water-stable polymerization 351

– Wilkinson�s 7, 57, 213, 419
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catalyst cycle
– alkene hydrogenation with Wilkinson�s

complex 58

catalyst cycle
– elementary step 58

catalyst kit 74
catalyst lifetime 40ff., 97
catalyst metal 283, 333
– adsorption agent 197

– cost 72

catalyst precursor 59
catalyst recycling 363
catalyst recycling method 253f.
catalyst recycling run 44
catalyst refreshing 97
catalytic conversion
– fatty acid 636

– glycerol 636

catalytic cycle 5ff., 52ff.
catalytic reaction 576
catASium� D 557
catASium� M 556
Cativa process 23, 209ff., 297
Cavell, Kingsley J. 558f.
cellulose 584ff., 637
Chauvin, Yves 23, 325, 525
chelate 79, 97
– bidentate nitrogen 81

– bidentate oxygen 81

– mixed X–Y 81

chelate ligand 122, 421
– bidentate 420, 554

– bite angle 421

– chiral 130

– chirality 421

– electronic effect 421

– functional group 421

– P–N 92

– P–O 92

– P–P 92

– phosphite 93

– ring size 421

chelate phosphine
– water-soluble 231

Chemical Abstract Service registry number
(CAS number) 63

Chemical Abstracts Service 74
chemoselectivity 37ff.
chinchonidine-modified Pd nanoparticles 573
chiral auxiliary 119
chiral catalysis 39
chiral compound 130
chiral ligand 125ff.
chiral pool 118

chiral resolution 119
chiral switch 129f.
chirality 115
chiraPHOS 122ff., 420, 431
chlorination 39
chromatography technique 514
chromium 64ff.
chromium carbonyl 75
chromium catalyst 307
chromium complex 308
cinchonidine 576
CIP rules 117
cis–trans isomerization 473ff.
citronellal enamine 128
(R)-citronellal 477
(R)-citronellol 477
cis-civeton 368
closed miscibility gap 253
cloud point 244
co-metathesis 593
– ethene with glycerol trioleate 593

cobalt 65ff., 275
cobalt catalyst 283
cobalt-catalyzed hydroformylation 611
cobalt-catalyzed synthesis 606
cocurrent packed column 176
Cole-Hamilton, David 527
colloid 569ff.
– solvent-stabilized (SSC) 573ff.

combinatorial chemistry 507ff.
complex ligand 79ff., 431
complex formation 53ff.
complex reaction system
– thermodynamic analysis 136

composite membrane 191
condensation 274
cone angle 83ff.
– amine 555

– phosphine 555

– phosphorus ligand 87

conjuenic acid ester 587
contact process 18
continuously stirred tank reactor (CSTR), see

reactor
controller 182
conversion 35ff.
– of fatty acid 636

– of glycerol 636

cooligomerization 317, 531, 597, 606
– alkyne 316

coordination geometry 47, 59
– changing 50

coordination number (CN) 47, 59
– changing 50f.
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copper catalyst 8
copper nanoparticle 575
copper/zinc catalyst 8
Cornils, Boy 281
Cossee–Arlman mechanism
– ethene polymerization 339

coupling reaction
– aryl halide 404

countercurrent tray column 176
Crabtree�s catalyst 419
critical micelle concentration (CMC) 233
critical solution temperature 244
cross-coupling 403ff.
– metal organyle 409

cross-flow filtration 192
cross-metathesis (CM) 323ff., 590
crystallization 189ff.
– product 196

CSTR, see reactor
cubane 478ff.
cup-horn sonicator 607
Curtin–Hammett principle 125
cycle gas 206
cyclization
– aminoalkene 465

– intramolecular 462

cycloaddition 55
cycloalkene 346ff.
1,5,9-cyclododecatriene (CDT) 311
cyclohexane 429
cyclohexene epoxide 394
cyclohexylanisylmethyl phosphine (CAMP) 125,

420
cyclooctatetraene (COT) 313
cycloolefin copolymer (COC) 346
cyclooligomerization 264, 303
cyclopropanation 265ff.
cyclotrimerization 311

d
data processing 509
DBFphos 89
de Vries, Andr�e 511
de Vries, Johannes G. 422, 511, 575
deactivator
– solvent 108

dead time 621
dead-end-filtration 192
decomposition
– through nucleophilic attack 95

– through oxidative addition 95

dendrimer 190, 572
dendrimer catalyst
deinsertion 55

density functional theory (DFT) 91ff.
7-deoxypancratistatin 410
designer solvent 521
dialkylphosphinobiaryl 457
1,2-diaminiation 461ff.
diastereoisomer 39, 115
diastereoselectivity 38ff.
1,5-diazabicyclo[4.3.0]-5-nonene (DBN) 555
1,8-diazabicyclo[5.4.0]-7-undecene

(DBU) 555
dibutene 317
N,N-dibutylformamide (DBF) 390
4,9-dichlorochino[7,8-h]-chinolin 555
dielectric constant 102
Diels–Alder reaction 478
diene 283, 299, 311, 384, 424, 461
– cumulated 386

– hydroamination 461ff.

– nonconjugated but strained 386

– reaction with carbon monoxide 293

1,3-diene 263, 359, 461
N,N-diethylgeranylamine 476
Difasol process 23, 525ff.
dihalide
– CO2-containing polyester 395

dihydropyrimidinone 610
2,20-dihydroxy-1,10-binaphthyl 557
dihydroxylation 448, 590
– asymmetric (AD) 444

b-diketone 368
dimeric triglyceride 592
dimerization
– acrylonitrile 310

dimerization
– propene 308

Dimersol E 310
DIMERSOL process 526
Dimersol G process 309
Dimersol X process 310ff.
dimethyl formamide (DMF) 389
– synthesis 391

dimethyl terephthalate (DMT) 446
dimethylacetamide (DMAc) 249
Dimroth 105
Dingerdissen, Uwe 511
Dinjus, Eckhard 384ff., 611
diol
– platinum-catalyzed hydroxylation of

alcohol 544

DIOP 125f., 420, 431
DIPAMP 125
diphenylphosphino acetic acid 237
1,10-diphosphaferrocene 556
diphosphine 276
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diphosphite 276
dipole moment 104f.
dipping optrode 154, 165
disaccharide 594
disparlur 442
dissociation 52
– ligand 608

dissociative mechanism 52
distillation 190ff.
– separation of the product 203

distomer 116
diterpene 595
2,20-dithiol-1,10-binaphthyl 558
Dixneuf, Pierre H. 393
Dixon, John T. 307
diyne 387
– CO2-containing polyester 395

– polypyrone 394

dobanols 280
D€obereiner, Johann Wolfgang 3f.
domino reaction 19, 487ff.
L-DOPA (3,4-dihydroxyphenyl aniline) 127ff.,

426ff.
double-bond
– migration 473ff.

double-bond isomerization 473ff.
Dow process 365ff.
Doye, Sven 462
DPEphos 89
Drent, Eite 296, 349
Driessen-H€olscher, Birgit 235, 373, 524, 558
DSM catalyst 350
dual catalyst 275
DuPHOS 420f., 431
DuPHOS family 421
Duphos ligand 125

e
E-factor, see environmental factor
economy 32
ee-value 39, 117
Eilbracht, Peter 496
electrocatalysis 603ff.
electrochemical method 570
electrochemical reaction 603
electrolysis cell 604
electron 603
electrospray-ionization coupled mass

spectrometry 514
electrospray-ionization tandemmass spectroscopy

(ESI-tandem-MS) 153ff.
elementary step 51ff.
– catalyst cycle 58

elimination 304

a-elimination 55, 56
enamine 426
enantiomer 39, 115ff.
enantiomeric excess 39, 117
enantiomerically pure compounds (EPC) 118,

130 beides zul€assig
enantioselective catalysis 119
enantioselective reaction
– energy diagram 143

enantioselective synthesis 119
enantioselectivity 39ff., 151
– energy diagram 146

enantiotopic side 121
energy diagram 125
– addition of a nucleophile 143

– enantioselective reaction 144

– enantioselectivity 146

– regioselectivity 145

energy efficiency 29
energy hill 135
energy mountain 138
energy plot 134
energy valley 138
environment-friendly process 641
environmental factor (E-factor) 30ff.
epoxidation 440
– asymmetric 128, 448

– catalytic 589

– indirect 448

– mechanism 440

– terpene 441

epoxide 440
– aliphatic polycarbonate 394

– carbon dioxide 392ff.

EPDM plastics 314
EPDM terpolymer 352
ET-value 105
ethene 50, 303ff., 315, 346, 440
– mechanism of the Pd/Cu catalyzed

oxidation 439

ethane
– oxidation to acetaldehyde

207, 439

– palladium-catalyzed

methoxycarbonylation 161

ethane
– trimerization 307

ethene polymerization
– Cossee–Arlman mechanism 339

ethenolysis 324, 493, 590f., 640
ethyl pyruvate
– asymmetric hydrogenation 573

ethylene glycol 292, 544, 629
– telomerization of butadiene 373, 629
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ethylidene norbornene 475ff.
ethyne 299
eudismic ratio (ER) 116
eutomer 116
extended X-ray absorption fine structure (EXAFS)

analysis 153ff.
extreme high-pressure catalysis 611f.
extrusion 53ff.

f
falling film reactor 176
fats 584ff., 635
– catalytic oligomerization 587

fatty acid 639f.
– catalytic conversion 636

– oxidation reactions 589

– unsaturated 589, 640

fatty alcohol 640
fatty compound
– catalytic conversion 585

– catalytic metathesis 590

– catalytic oxidation 589

– functionalization 585ff.

– unsaturated 585ff.

FEAST process (Further Exploitation of Advanced
Shell Technology) 331

Fell, Bernhard 194, 243
Feringa, B. L. 422
fine chemical 21ff., 29
– synthesis by homogeneous catalysis 28

Fischer, E. O. 22, 343
Fischer, F. 19
Fischer–Tropsch catalyst 8
Fischer–Tropsch-synthesis 19, 292
flash point 112
flexibility 42
flexibility area 89
flow-tube membrane reactor 515
fluid–fluid system 174ff.
fluorenyl 344
fluorescence spectroscopy 514
fluorous biphasic system (FBS) 246ff.
fluorous ligand 247
fluorous ponytail 530
fluorous solvent 529ff.
formic acid 389, 445
formic acid
– synthesis 390

a-formyl ketone 368
free enthalpy of formation 133
free reaction enthalpy 135
– calculation or assessment 135

Friedel–Crafts alkylation 437, 525
Fuchikami 425

Fujiwara, Y. 383
F€urstner, Alois 329

g
gas consumption 147
gas recycle process 205ff., 280
gas–liquid system 184
gas-phase process 340
gel 217
geraniol 441
geranylacetone 374
geranylamine 128
germanium compound 561
Gibbs energy 133
Gibbs free energy 133
Giering, W. P. 88
Gladysz, J. A. 246, 530
glucose 637
– oxidation 607

glycerol 592ff., 635
– catalytic conversion 636

– catalytic derivatization 592

– monotelomerization 594

glycerol trioleate 592
– co-metathesis of ethene 593

– self-metathesis (SM) 592

glycidole 441
gold 72ff.
green chemistry 10ff.
green solvent 521ff.
Grela, Karol 329
Grobe, J. 604
Grubbs, Robert H. 23, 327
Grubbs I 327
Grubbs II 329
Grubbs catalyst
– first-generation 327

– second generation 328

h
1H NMR spectroscopy 157
Haber, Fritz 7
Hafner, Walter 207, 438
Halpern, Jack 124
Hansen, Charles M. 106
Hartwig, John F. 455
heating 182
Heaton, Brian 160
Heck, Richard F. 277, 404ff.
Heck reaction 22, 404, 604
– asymmetric 406

– mechanism 405

– Pd-catalyzed 610

Heeger, A. 349
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Heimbach, Paul 311
Heller, Detlef 154
Herrmann, Wolfgang A. 559, 590
heteroaromatics 457
heteroaryldichloride 411
heterogenization 192ff., 214ff., 237
– nanoparticles on solid support 574

trans-1,4-hexadiene 316
1-hexyne 387
high-density polyethylene (HDPE) 339, 352
high-resolution transmission electron microscopy

(HR-TEM) 570
high-throughput catalyst screening 507ff.
high-throughput experimentation (HTE) 508ff.
high-throughput screening (HTS) 507, 643
– homogeneous catalysis 508

high-turnover catalyst (HTC) 41
Hildebrand 105
Hiyama, T. 409
Hiyama coupling 409
Hiyama reaction 412
Hoechst-Celanese process 10, 298
Hofmann, Peter 277
homogeneous asymmetric hydrogenation 124
homogeneous C–C-bonding reaction 268
homogeneous catalysis 261ff., 643
– application area 27

– economic importance 27ff.

– future 633ff.

– high-throughput screening 508

– important processes 27

– industrial 27ff.

– kinetics 141ff.

– parameters 509

– renewables 583ff.

– significant processes 32

– synthesis of fine chemicals 28

– thermodynamics 133ff.

homogeneous catalyst, see catalyst
– asymmetric synthesis 127

homogeneous hydrogenation catalyst 431
Homs, N. 383
Horner, Leopold 119
Horner ligand 120
Horrocks, W. D. 82
Horv�ath, Istv�an T. 530
Hoveyda, Amir H. 329
HTC, see high-turnover catalyst
Hultzsch, Kai Carsten 461
hydrazone 426
hydride formation 304
hydridorhodium chloro species 314
hydroamination 455ff.
– alkene 458ff.

– alkyne 462ff.

– asymmetric (AHA) 465

– diene 461ff.

– of norbornene with anilin 458

– iridium catalyzed 458

– lanthanide-catalyzed 459

– palladium-catalyzed 460ff.

– thermodynamic condition 458

hydroaminomethylation (HAM) 464f., 496, 587f.
– –1-octene 626

hydrocarbonylation 298
hydrocarboxylation 292
hydrocyanation 265ff.
hydrocyanic acid 263
hydroformylation 8, 19ff., 204, 263, 273ff., 496,

586, 604ff.
– alkene 528

– asymmetric 128, 281ff.

– carbon dioxide 384

– cobalt-catalyzed 278, 611

– industrial process 278

– isomerizing 587

– Keuleman�s rule 283

– long-chain alkenes 236

– mechanism 277ff.

– octene 147, 282

– propene 96, 179, 203ff., 282

– rhodium-catalyzed 96, 283

– styrene 282

– unsaturated substrate 274

hydrogen 299, 397
– carbon dioxide 388

hydrogen cyanide 381
1,3-hydrogen rearrangement 480
1,3-hydrogen migration 475
hydrogen–oxygen reaction 3f.
hydrogenation 274, 419ff., 531, 575
– asymmetric 126, 420ff., 431, 573

– catalyst 419

– catalyst cycle 58

– crotonaldehyde 38

– enantioselective 432

– functional group 422

– industrial production 431

– mechanism 419

– nitrobenzene 155

– regioselectivity 426

– rhodium-catalyzed 429

– rhodium–toluene complex 109

– selective 586

– technical application 426ff.

– test substrates 423

– Vaska�s complex 159

hydrogenation catalyst 419
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– Noyori-type 419

hydrogenolysis 548
– alkane 546ff.

hydroquinone 437
hydrovinylation 315
(R)-7-hydroxy-citronellal 477
hydroxylation platinum-catalyzed 544

i
ibuprofen 10f., 128, 267
ibuprofen
– synthesis 10f., 128

imine 426
immersion probe 607
immobilization 192, 218
– metal complex 642

– solid support 213ff.

in-situ extraction 628
incore-heating 610
indenyl 344
indinavir 426ff., 443
indium-catalyzed C–C-bonding reaction 593
inductively coupled plasma optical emission

spectroscopy (ICP OES) 153, 164
inert gas rule 48
infra-red (IR) spectroscopy 153ff., 571
infrared thermography 514
inorganic basic chemical 18
Inoue, S. 394
Inoue, Y. 22, 384
insertion 53
integrated process 643
integrated reaction and separation operation 628
intermediate
intermediate
– stabilization 108

inverse behavior 249
ionic liquid (IL) 521ff., 643
– acidity 523

– catalyst 525

– cation and anion 522

– conductivity and electrochemical stability 523

– ligand precursor 524

– polarity 523

– price 524

– solution behavior 523

– solvent 524

– viscosity 523

iridium 65ff.
– precursor 69

iridium dihydride complex 542
iridium siloxy complex 275
iridium-catalyzed hydroamination 458
iron 65ff.

iron phthalocyanine 595
iron/chromium catalyst 8
isomerization 147, 261, 274, 306, 473ff.
– alkene 473

– asymmetric 128

– catalyst 473ff.

– cis–trans 473ff.

– double-bond 473ff.

– selective 261

– of allylic alcohol 477

isophthalic acid 448
isoprene 317, 375, 476, 584
– telomerization 371

isotopomer 161
iterative process 507

j
Jacobsen, Eric N. 442
Jacobsen catalyst 443
Jacobsen epoxidation 442ff.
Jessop, Philip G. 389, 527
jet loop reactor 626ff.
jet scrubber 177
jet tube reactor 175
Jin, Zilin 243
Jolly, Peter W. 360
Jolly mechanism 360, 375
Jo�o, Ferenc 230
JosiPHOS 431
Jurkschat, Klaus 561

k
Kagan, Henri B. 120ff.
Kalck, Philippe 298
Kaminsky, Walter 23, 343
Karl Fischer titration 111
Katsuki, T. 120
Keim, Wilhelm 22, 226, 246, 304, 361, 530, 558
Keim mechanism 361, 375
b-ketoester 368
ketone 424
– amination 463ff.

Ketonex 349
Keulemann�s rule 283
– regioselectivity 273

Khand, Ihsan U. 267
kinetic laws 151
kinetic measurement 144ff.
– possible failure 149

kinetics
– frequently occurring 141

– homogeneous catalysis 141ff.

Knietsch, Rudolf 18
Knowles, William S. 23, 121ff., 428
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Kobayashi, Shu 63
Kohn, Walter 91
Kolbe, H. 388
Kolbe–Schmitt reaction 397
Kragl, Udo 191
Kumada, M. 410
Kumada coupling 410
Kumada reaction 412
Kuntz, Emile 228, 372
Kuraray process 235ff.,

364, 375

l
b-lactam antibiotic 429
lactic acid 640
– enantiomer 116ff.

lactone 426
d-lactone 385f., 622f., 634
lanthanide 63
lanthanide-catalyzed hydroamination 459
lanthanum 490
Lapidus, A.L. 383
late transition metal 352
leaching 215
Leitner, Walter 389, 527
ligand 47, 79, 97, 276, 572
– accessibility 91

– anionic 237

– basicity 82, 97

– bidentate phosphorus chelate 80

– cationic 237

– chiral 125

– containing elements from group VIA 557

– containing elements from group IVA 559

– cost 91

– dissociation 608

– fluorous 247

– four-dentate phosphorus chelate 81

– hemilabile 81

– nonionic polar 237

– nitrogen-containing 554

– pincer 247

– planar tetradentate 642

– price 92

– space-filling 83ff., 97

– stability 95

– tailoring 642

– three-dentate phosphorus chelate 81

ligand family 421
ligand field 59
ligand precursor 524
ligand refreshing 96f.
ligand reserve 363
lignin 584ff., 637f.

limonene 441
linalool 441
linear alkylbenzene sulfonate (LABS) 303
linear low-density polyethylene (LLDPE) 341,

352, 495
linoleic acid 586
linoleic acid ester
– conjugated 587

liquid recycle process 206ff.
liquid ring pump 177
liquid–gas system 174
liquid–liquid biphasic (LLB) system 223, 532,

594
– telomerization 372

– variant 224

liquid–liquid biphasic (LLB) technique 192ff.,
624

liquid–liquid multiphase system 223ff.
liquid–liquid–gas reaction 179
liquid-recycle process 280
liquid–solid biphasic technique 249
loop reactor 175
Lovacat 350
low-density polyethylene (LDPE) 337
low-volume resources 584
2,6-lutidine 424

m
MacDiarmid, Alan 349
Macrometallon� 395
macromolecule 337
major complex 125, 151
malonic acid ester 368
manganese catalyst 445
manganese promoter 276
Marks, Tobin J. 459ff.
mass spectroscopy (MS) 153ff.
mass transfer rate 184
MCM-fixed rhodium complex 217
Mecking, Stefan 351
membrane
– separation 198

– ultrafiltration 190

membrane process 643
membrane reactor 184
(–)-menthol 128, 475
mercury-catalyzed functionalization of

methane 544
Meta-4-process 330
metal
metal
– group IB 72

– group IIIB 63

– group IVB 64
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– group VB 64

– group VIB 64

– group VIIB 64

– group VIII 65

– vaporization 570

metal carbene catalyst 327
metal catalyst
– thermal deposition 195

metal colloid 569
metal complex
– immobilization 642

metal nanoparticle
– catalysis 574

metal organyle
– cross-coupling 409

metal salt
– reduction 569

metallocene 343
metallocene catalysis 23, 341ff.
metathesis 8, 264, 306, 323ff., 548, 585ff.
– catalytic 590

– industrial application 330ff.

– mechanism and catalyst 325

– ruthenium-catalyzed 493

– sigma bond 543, 56

methane 633
– functionalization 544

– oxidation 548

methane hydrate 541
methane sulfonic acid 547
methanol 388, 544
– carbonylation to acetic acid 209ff., 297

– synthesis 575

– telomerization of butadiene 625

methoxycarbonylation
– 1,3-butadiene 294

– ethene 161

– palladium-catalyzed 161, 294

methoxyoctadiene
– telomerization of butadiene 625

methyl acrylate 295
– Ni-catalyzed synthesis 295

methyl dihydrojasmonate 268, 368
methyl formiate 389
methyl methacrylate 296
methyl sulfate 544
methylalumoxane (MAO) 343ff.
methylene cyclopropane 384
N-methylmorpholine-N-oxide (NMO) 444
methyltrioxorhenium 75, 445
(S)-metolachlor 31f., 121ff., 426ff.
Metton 331
micellar catalysis 232ff.
micelle-forming surfactant 233

Michael addition
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micro mixer 514
microemulsion
– oil-in-water (O/W) 245

– thermoregulated 245

– water-in-oil (W/O) 245

microencapsulated catalyst 215
microreactor 182ff., 514
microwave catalysis 608ff.
migration
– double-bond 473ff.

migratory insertion 54
Milstein, David 458
miniplant 621ff.
– continuously stirred-tank reactor 622

– jetloop reactor and phase separator

626

– loop reactor and phase separator 623

– mixer–settler battery 628

– process development 621ff.

minor complex 125ff., 151
miscibility
– solvent 106

Mizoroki, T. 404
Mizoroki–Heck reaction 403ff.
– mechanism 405

Mol, Johannes C. 590
Moeller, K. D. 605
molybdenum 64ff.
molybdenum carbonyl 75
monodentate ligand 79, 457
– chiral 422ff.

monoligand 79
Monophos 422
monophosphine 86
– amphoteric 230

– anionic, water-soluble 227

– cationic, water-soluble 230

– nonionic, water-soluble 230,

276

monosaccharide 593
monotelomerization 594
monoterpene 595
Monsanto process 297
M€ulhaupt, Rolf 351
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487ff.
– asymmetric (AMCR) 488

multifunctional reactor 182ff.
multiple synthesis steps 487
multipurpose plant 621
Musco, A. 384
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– homogeneous catalyzed reaction 596

n
N–H bond formation 260
N-heterocyclic carbene (NHC) 559f.
N–N chelate ligand 555
N–O bond cracking 260
N–O bond formation 260
N–O chelate ligand 555
N–P chelate ligand 555
naked nickel 312
nanocatalysis 569ff.
nanocatalyst 569
– property 569

– synthesis 569

nanocluster
– ligand-free Pd 575

nanoparticle 571ff.
– catalysis 574

– heterogenization 574

– propylene carbonate stabilized 573

– stabilization 571ff.

– synthesis 576

naphthalene-1,4-dicarboxylic acid 448
naproxen 426ff.
Natta, Giulio 20, 342
natural compound 369, 583
natural gas 541ff.
Negishi, Ei-ichi 410ff.
Negishi coupling 410, 412
nickel 65ff.
– naked 312

nickel catalyst 8
nickel tetracarbonyl 295
nickel–N2S2 active site 558
nickel–Ziegler–Lapporte catalyst 430
nitrile 368, 554
nitroalkane 368
nitrobenzene
– hydrogenation 155

nitrogen ligand 561
nitrogen nucleophile 367
noble gas rule 48
noble metal 65
– group IB 72

– group VIII 65

nonane diacid 590
nonanoic acid 590
nonchiral material 39
nonmiscibility 107
norbornadiene 478
norbornene
– hydroamination 458

Norbos 237, 281
Nord, F. F. 569
NorPHOS 125, 420, 431
Noyori, Ryoji 23, 120ff., 389
Noyori-type hydrogenation catalyst 419
Nozaki, K. 349
nuclear magnetic resonance (NMR)

spectroscopy 153ff., 571
– with para hydrogen 158

nucleophile 360, 375

o
O–O chelate 557
2-octanol
– oxidation 607

octane
– hydroformylation 147, 282

1-octene
– hydroaminomethylation 626

octylpolyglycol phenylene phosphite
(OPGPP) 244

Oehme, G€unther 233, 311
Olefins Conversion Technology (OCT) 330
oleic acid 586, 635
oleic acid methyl ester 588ff.
– ethenolysis 591

oleochemicals
– unsaturated 332

oligomerization 264, 303ff., 317, 585
– alkene 303

– of unsaturated fats 587

Olivier-Bourbigou, H�el�ene 525
one-pot reaction 491ff.
one-step process 209
open miscibility gap 254
optical activity 116
optical yield 39
organic metal compound 570
organic support 214
organic/aqueous biphasic system 227
organic/organic biphasic system 226
organometallic chemistry
– basics 47ff.

Oro, Luis A. 420
orthogonal tandem reaction 494ff.
Osborn 419
osmium 65ff.
– precursor 67

osmium tetroxide 444
osmium-catalyzed aminohydroxylation 465
Ostwald, Wilhelm 18
oxidant 437
oxidation 437ff., 597
– alkane 543
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– alkyl aromatics 446ff.

– catalytic 589

– ethene to acetaldehyde 207

– glucose 607

– 2-octanol 607

– ruthenium-catalyzed 607

– selective 639

– substrate 437

– unsaturated fatty acid 589

– p-xylene 211

oxidation agent 448
oxidation state (OS) 50ff.
– change 50

oxidative addition 53, 543
oxidative cleavage 444ff., 585ff.
oxidative coupling /reductive cleavage 55
oxidic support 574
oxime 426
oxirane 440ff.
oxirane process 440ff.
oxo-synthesis 19, 273
oxygen ligand 557ff.
1,3-oxygen migration 477ff.
oxygen nucleophile 363
ozonolysis 444

p
31P NMR spectroscopy 159ff.
P-ligand 556
P–P chelate 556
P–P chelate ligand
– natural bite angle 90

– varying bite angle 90

P–P–P ligand 557
palladium 65ff., 362
– methoxycarbonylation of ethene 161

– Pd(acac)2 (bis(acetylacetonato)

palladium) 75, 385, 623

– Pd-poly-(N-octadecylacrylamide) (Pd-

PNODAM) 250

– Pd/TPPTS catalyst 624

– precursor 70f.

palladium catalyst 497, 623
palladium colloid
– solvent-stabilized 575

palladium complex
– cationic 275

palladium nanocatalyst 586
palladium nanocluster
– ligand-free

palladium nanoparticle
– asymmetric hydrogenation 573

– propylene carbonate stabilized 573

– with chinchonidine-modified 573

palladium-catalyzed Heck reaction 610
palladium-catalyzed hydroamination 460ff.
palladium-catalyzed methoxycarbonylation 294
palladium-catalyzed telomerization 592
PAMP, see phenylanisylmethyl phosphine
para-hydrogen 158ff.
para-hydrogen-induced polarization (PHIP) 158
parallel methods of research 507ff.
parallel reaction system 510
parallel reactor system 509ff.
Paulusse, J. M. J. 608
Pauson, Peter L. 267
Pauson–Khand reaction 22, 266ff., 494
pelargonic acid 590
PennPHOS 424, 431
Periana, Roy A. 543f.
permeate 190
permittivity 102
petrochemical industrial product 19
petrochemistry 24
PFR, see reactor
phase separator 623ff.
phase-transfer catalysis (PTC) 223, 237
– thermoregulated (TRPTC) 243ff.

phenanthroline 576
1,10-phenanthronline 554
phenylanisylmethyl phosphine (PAMP) 125, 420
Phillips neohexene process 331
Phillips-triolefin-process 21, 330
PHOPHOS III 229
phosphatriaza adamantane (PTA) 237
phosphine 79ff., 93, 556ff.
– bidentate 88

– cone angle 555

– synthesis 94

phosphine ligand 385
phosphinite 79ff.
phosphinoimine 555
phosphinooxazoline 555
phosphinopyridine 555
phosphinoxide 556
– secondary 556

phosphite 80ff., 422
– synthesis 94

phosphite chelate ligand 93
phosphonite 80ff., 422
phosphorus amidite
– synthesis 94

phosphorus chelate ligand
– four-dentate 81

– three-dentate 81

phosphorus ligand 561
– basicity 84f.

– bidentate 80
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– cone angle 87

– xi-value 85

photoassisted reaction 605
photocatalysis 605ff.
photochemical method 570
photoinduced catalysis 605
pilot plant 622
pincer ligand 247
Pitter, Stefan 384
plant yield 37
platinum 65ff.
– precursor 71

platinum tin catalyst 275
platinum-catalyzed hydroxylation 544
Plenio, Herbert 195
plug flow reactor (PFR), see reactor
poison
– catalyst 7

polar compound
– reaction 101

polarity
– solvent 112

poly(cyclohexene carbonate) (PCHC) 394
poly-3-hydroxybutyric acid (PHB) 640
poly-(N-isopropylacryl amide) (PNIPAM) 248
poly-(n-octadecylacryl amide) (PNODAM) 249
poly(propylene carbonate) (PPC) 394
polyacetylene 349
polyalkeneamer 323
polyalkyne 349ff.
polyaninline 457
polybutadiene (butadiene rubber, BR) 347
cis-1,4-polybutadiene 352
polycarbonate
– aliphatic 394

– aromatic 395

polydicyclopentadiene 331
polydiene 347
polyester 640
– CO2-containing 395, 530

– liquid 532

polyethoxylated triphenylphosphine
(PETPP) 237, 244

polyethylene (PE) 337
– high-density polyethylene (HDPE)

339, 352

– linear low-density polyethylene

(LLDPE) 341, 352, 495

– low-density polyethylene (LDPE) 337

– ultra-high-molecularweight (UHMWPE) 350

polyethylene glycol (PEG) 244, 530ff., 611
PEO-DPPSA 244
PEO-DPPPA 244
polyketone 348ff.

polylactic acid (PLA) 640
polymer 303, 572
– biphasic systems with soluble polymers 255

– carbon dioxide-containing 394

– insoluble 574

– natural 215

– synthesis 397

polymer research 351
polymeric support 214, 574
polymerization 264, 337ff., 640
– of 1,3-butadiene 347

polyoctenamer 331
polyolefin 346
polypropylene (PP) 337ff.
– atactic (aPP) 342

– hemiisotactic (hiPP) 342

– isoblock PP 342

– isotactic (iPP) 342

– stereoblock (stPP) 342ff.

– syndiotactic (sPP) 342

– tacticity 352

polypropylene glycol (PPG) 530
polypyrone 394
polysaccharide 594ff., 637
polyterephthalate propanediol ester 640
polytetrahydrofuran (PTHF) 530
polyvinyl chloride (PVC) 367
polyvinylpyrrolidone (PVP) 572
pony tail 247, 572
– fluorous 530

Pople, John 91
porphyrin 554
post-metallocene 350
potassium permanganate 444
Pracejus, Horst 311
precatalyst 63
precipitant
– addition of specific precipitants 194

precipitation 189ff.
– chemical 193

precursor 60
– group IV B 64

– iron group 66

pressure reactor 180ff.
– closure system 180

– high pressure system 180

– low-pressure system 180

– medium-pressure system 180

primaxin 266
process
– environment-friendly 641

process control system 182
process engineering fundamentals 169ff.
process integration 628f.
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process intensification 182
prochiral material 39
prochiral substrate 121f.
product
– non-polar 226

– polar 225

– separation 190, 203

product elimination 57
product formation 57
product purity 43
product stream
– reactor for gaseous product stream 176

productivity 42
1,3-propanediol 544
propargyl alcohol 478
propene 317
– dimerization 308

– hydroformylation 96, 179, 203ff., 282

propene oxide (PO) 440
PROPHIS 605
propionic acid 292
propranolol 116
propylene carbonate 576
propylene carbonate stabilized Pd

nanoparticles 573
propylene oxide 394
propyne 299
protective layer 572
protein 584ff.
pseudo-complex 88
purification
– solvent 110ff.

purity 46
– solvent 110

pyrethrin I 266
pyrethroid 266

q
quadrant representation 123
quadricyclane 478ff.
quantitative analysis of ligand effects (QALE) 88
Queneau, Y. 607
quinine 444

r
racemate 115
racemic mixture 115
racemization 117
radical mechanism 542
Raman spectroscopy 571
rare earth metal 75
rare earth metal catalyst 63
rate-determining step 135ff.
reaction 169ff.

– carbon dioxide 381ff.

– endergonic 138

– exergonic 138

– homogeneous liquid phase 171

– kinetically inhibited 138

– liquid–liquid–gas 179

– mechanism 151

– separation 225, 237

– with in-situ extraction 224, 234ff.

– with post-extraction 224f., 235ff.

– with subsequent extraction 237

– with subsequent solvent separation andproduct

extraction 225

reaction medium 101ff., 643
reactive extraction 628
reactor 622ff.
– batch mode 172

– bubble column 175

– continuously stirred tank (CSTR) 173, 622

– falling film 176

– fittings 181

– flow-tube membrane 515

– gaseous product stream 176

– jet tube 175

– jetloop 626

– loop 175, 623

– material 181

– membrane 184

– microreactor 182ff.

– multifunctional 182ff.

– parallel system 509ff.

– plug flow (PFR) 173

– pressure 180

– pressure reactor with microwave heating 609

– semi-batch mode 173

– sparged stirred-tank 174

– stirred tank 171, 184, 622

– supersonic 607

– tubular 173, 184

reactor equipment 509
reactor type 171ff.
– industrial application 180

rearrangement
– carbon backbone 473ff.

recyclability
– solvent 112

recycling method
– catalyst 189ff.

reductive cleavage (retrocycloaddition) 55
reductive elimination 53f.
Reetz, Manfred T. 126, 422, 514
refinery process 18ff.
reflectance cell 156
regioselectivity 38ff., 151
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– energy diagram 145

– hydrogenation 426

– Keulemann�s rule 273

Reichardt, Christian 105
reliability 42
renewable resources 583, 635
renewables
– homogeneous catalysis 583ff.

Reppe, Walter Julius 19ff., 291, 313,
496

Reppe chemistry 313
Reppe reaction 291
resources
– new 633

retentate 190
reticulated vitreous carbon (RVC) 605
retrocycloaddition 55
rhodium 65ff.
– precursor 67ff.

rhodium catalysis
– acetic acid synthesis 297

– hydroformylation of propene

96, 206

rhodium catalyst 586
rhodium complex
– MCM-fixed 217

rhodium ferrocenyl complex 276
rhodium trichloride trihydrate 458
rhodium/Tol-BINAP catalyst 476
rhodium–toluene complex
– hydrogenation 109

rhodium/TPPTS catalyst 626
rhodium/Xantphos catalyst 611
rhodium–zirconium catalyst 275
Rhône-Poulenc process 375
ring closing metathesis (RCM) 324ff.
ring opening metathesis (ROM) 324ff.
ring opening metathesis polymerization

(ROMP) 323ff.
Roelen, Otto 19ff., 273
R€oper, Michael 277, 298
RoPHOS 431
royal jelly acid 368
rubber 595
Ruhrchemie/Rhône-Poulenc (RCH/RP)

process 231ff., 281
ruthenium 65ff.
– precursor 68

ruthenium carbonyl complex 275
ruthenium catalyst 8
ruthenium-catalyzed metathesis 494
ruthenium-catalyzed oxidation
– 2-octanol 607

ruthenium tetroxide 445

s
S–O bond formation 260
S–O chelate ligand 558
S–P chelate ligand 558
S–S chelate ligand 558
S–S-ligand 558
a-SABLIN technology 308
salen ligand
– chiral 442

Sasaki, Y. 384ff.
scale-up 513, 621
scanning tunneling microscopy (STM) 571
Schmalz, H.-G. 557
Schmitt, R. 388
Schom€acker, Reinhard 233, 245
Schrock, Richard R. 326, 419
Schulz–Flory distribution 305
Sch€uth, Ferdi 575
SciFinder 74
Scott 105
selectivity 37
self-metathesis (SM) 323ff.
– glycerol trioleate 592

Sen, Ayusman 544
separation 169
– catalyst 190

– distillation of the product 203

– membrane 198

– method 643

– principle 189

– product 190

– reaction 225, 237

– solvent 225

– step 630

– thermal 203ff.

sequence rule 118
sequential method 516
sequential reaction 491
sequential reactor system 507ff.
Sharpless, K. Barry 23, 120f., 441
Sharpless epoxidation 64, 441ff.
Sheldon, Roger A. 30
Shell process 280
Shibasaki, Masakatsu 490
Shirakawa, Hideki 349
Shirakawa technique 349
SHOP (Shell Higher Olefin Process) 22, 303ff.,

317, 330
Schrock 23
silica-fixed trialkyl phosphine 217
silicon compound 561
Sinn, Hansj€org 23, 343
Siphos 422
slurry polymerization 340
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Smidt, J€urgen 207, 438
Smutny, E. J. 359
sol–gel 216
sol–gel method 218
solid support
– immobilization 213ff.

solubility parameter 105
solvent 101ff., 439, 609
– activator 107

– addition 194

– availability 109

– criteria for choosing 102

– deactivator 108

– designer 521

– flash point 112

– fluorous 529ff.

– green 521ff.

– homogeneous catalyzed reaction

103f.

– ionic liquid 524

– miscibility 106f.

– nonmiscibility 107

– polarity 112

– price 110ff.

– purification 110ff.

– recyclability 112

– removal 194

– separability 112

– separation 225

– special 111

– stability 112

– toxicity 112

sonocatalysis 606ff.
Sonogashira, K. 406
Sonogashira reaction 409, 497
– carbonylative 403ff., 407

– mechanism 406

Sorona� 640
space–time yield (STY) 40ff.
sparged stirred-tank reactor 174
sparged tubular reactor 177
specialty chemical 29, 21ff.
spectroscopic method 153ff.
split pony tail 247
stability 43
– ligand 95

– solvent 112

stabilization
– electrostatic 571

– electrosteric 572

– intermediate 108

– steric 572

standard free enthalpy of
formation 133

standard free reaction enthalpy 133

Staudinger, Hermann 337
Stelzer, Ottmar 229, 641
stereogenic center 118
steric electronic map 88
Stille, J. K. 409
Stille coupling 409ff., 22
– carbonylative 409

stirrer
– axial 171

– radial 171

stirred-tank reactor 171, 184
stirred-tank reactor cascade 173
Strohmeier, W. 82
styrene 315, 346ff.
– hydroformylation 282

substrate 274ff.
sugar 597, 637
sugar phosphine 230
sulfonation
– alkane 547

sulfur ligand 557ff.
– tetravalent 558

sulfuric acid 544
supercritical carbon dioxide 527ff., 643
supercritical fluid (SCF) 526ff.
supercritical liquid 532
supersonic reactor 607
support 213, 574
– connection 218

– heterogenization of nanoparticles

574

– inorganic 215ff.

– organic 214ff.

– oxidic 574

– polymeric 214, 574

– solid 574

supported aqueous phase catalysis
(SAPC) 214ff., 526

supported ionic liquid-phase catalysis
(SILP) 526ff., 643

supported liquid-phase catalysis (SLPC) 213ff.,
526, 643

supporting material 574
surfactant 572
– micelle-forming 233

Suzuki, Akira 407ff.
Suzuki reaction 22, 403ff.
– mechanism 408

synthesis
– multiple steps in one pot 487ff.

synthesis gas 18, 528, 575
– methanol synthesis 575

synthesis gas conversion 24
synthesis gas reaction 9
synthesis method 523
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synthesis strategy 509ff.
synthetic route 75

t
tandem reaction 19, 464, 487ff., 640
– assisted 496ff.

– auto tandem catalysis 494ff.

– orthogonal 494ff.

TangPhos 276
Takahashi, S. 359
Takasago 477
target value 40
TBHP (tert-butylhydroperoxide) 440
Telene 331
telomer
– cyclic 369f.

telomerization 264, 359ff., 375, 597
– butadiene 362ff., 373ff., 625

– catalyst 359

– enantioselective 371

– intramolecular 370

– isoprene 371ff.

– liquid–liquid biphasic system 372

– mechanism 359f., 375

– palladium-catalyzed 592

temperature window
– catalyst 137

terephthalic acid (TPA) 446ff.
terpene 441, 584ff.
– catalytic reaction 595

– epoxidation 441

tetrahydroindenyl 344
tetramerization 308
thalidomide 117
thermal decomposition 211
– catalyst 203ff.

thermal deposition
– metal catalyst 195

thermal method 570
thermal separation 203ff.
thermodynamic analysis
– complex reaction system 136

thermodynamics
– homogeneous catalysis 133ff.

thermomorphic liquid 198
thermomorphic liquid system 193
thermomorphic multicomponent solvent (TMS)

system 251ff.
thermomorphic solvent system 243ff.
thermoregulated fluorous solvent system 246
thermoregulated microemulsion 245ff.
thermoregulated phase-transfer catalysis

(TRPTC) 243ff.
thermoregulated polymer-bound catalyst 248
thin-film composite (TFC) 192

thioether ligand 558
Tietze, Lutz Friedjan 491
titanium 64
titanium-catalyzed intermolecular

amination 463
titanium(IV)–tartrate complex 441
titanocene 75
Tkatchenko, Igor 311
TOF, see turnover frequency
Togni, A. 556
Tol-BINAP ligand 476
Tolman, C. A. 82
Tolman cone angle 83ff.
Tominaga, K. 384
TON, see turnover number
Topas 346
total turnover number (TTN) 41ff.
toxicity
– solvent 112

TPP, see triphenylphosphine
TPPDS, see triphenylphosphine disulfonate
TPPMS, see triphenylphosphine monosulfonate
TPPTS, see triphenylphosphine trisulfonate
transition metal 47, 59, 362
– price 73

transition metal catalysis 8
– parameters of homogeneous transition metal

catalysis 509

– reaction of carbon dioxide 382

– availability 74

transition metal chelate complex 419
transition metal complex 63ff.
– ionic 419

transition metal hydride complex 419
transition metal/carbon monoxide bond 49
transmetallation 56
transmission cell 156
triad process 204ff.
trialkyl phosphine
– silica-fixed 217

triangle diagram 251
tricyclohexylphosphine 8
triene 424
triglyceride 597, 635
– dimeric 592

trimerization
– cyclic 604

– ethene 307

– nickel-catalyzed 311

triphenylphosphine (TPP) 91, 228
triphenylphosphine disulfonate (TPPDS) 228
triphenylphosphine monosulfonate

(TPPMS) 228, 363
triphenylphosphine trisulfonate (TPPTS) 228,

624ff.
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triphenylphosphite 8
Tropsch, H. 19
Trzeciak, Anna 275
Tsuda, T. 387
Tsuji, Jiro 268, 369
TTN, see total turnover number
tubular reactor 173, 184
tungsten 64
tungsten carbonyl 75
tungsten heteropolyacid 276
turnover frequency (TOF) 42ff.
turnover number (TON) 41ff.
two-stage process 208

u
Ugi, Ivar Karl 488
ultra-high-molecularweight polyethylene

(UHMWPE) 350
ultrafiltration
– membrane 190

unfriendliness factor 30
Union Carbide process 236f.
upper critical solution temperature

(UCST) 246ff.
UV/visible (UV-Vis) spectroscopy 153f., 571

v
18-valence electron rule 48
validation 513
xi-value 83
xi–value phosphorus ligand 85
van Koten, Gerard 191
van Leeuwen, Piet W. N. M. 80, 277
vanadium compound 75
vanadium-catalyzed isomerization
– allyl alcohol 477

vaporization
– metal 570

Vaska�s complex 53, 159, 419
– hydrogenation 159

vegetable secretions and extracts 584ff.
Venanzi, L. M. 556
vinyl acetate 439
vinylacetylene 313
vinylalkylether 439
vitamin H 426ff.
Vogt, Dieter 192, 393
Vogt, M. 246
volatile organic compound (VOC) 531
Vollhardt, K. Peter C. 316

w
Wacker oxidation 437ff.
– palladium/copper-catalyzed 445

Wacker process 20, 439ff.
Wacker–Hoechst oxidation 211
Wacker–Hoechst process 207
Wakatsuki, Y. 462, 606
Walter, Dirk 387
Wandrey, Christian 191
Warwel, Siegfried 445, 590
Wasserscheid, Peter 521
water jet pump 177
Waymouth, Robert M. 345
Wiese, Klaus-Diether 178
Wilke, G€unther 20, 311
Wilke chemistry 311
Wilkinson, Sir Geoffrey 7, 19ff., 276, 343
Wilkinson�s catalyst 7, 57, 213, 424
Wilkinson�s complex 190, 419, 478
– catalyst cycle of alkene hydrogenation

58

– heterogenized variant 214

– homogeneous variant 214

windshield wiper mechanism 345
Witten process 446ff.
wood 584

x
X-ray powder diffractometry (XRD) 570
Xantphos 80, 276
– rhodium/Xantphos catalyst 611

p-xylene 446ff.
– oxidation 211, 446

XyliPHOS 420, 431

y
yield 36ff.
– overall 37

Yoshimura, Noriaki 363

z
Zeise, William Christopher 50
Zeise�s salt
Zeonex 331
Zeonor 331
Ziegler, Karl 20, 337
Ziegler catalyst 20, 337f., 420ff.
Ziegler catalysis 352
Ziegler–Lapporte catalyst 424
Ziegler–Natta catalyst 64
Zi�olkowski, J�osef J. 275, 589
zip reaction 493ff.
zirconium 64
zirconium complex 352
zirconium/aluminum catalyst

308
zirconocene 75, 345
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