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a

absolute configuration 172

m-acceptor ligands/strength 29, 30, 123, 227,
228, 229, 256, 261, 369

acetaldehyde 21, 22, 295-304, 310

— annual production 297

— coal-chemistry based synthesis

— synthesis by Wacker process
see also Wacker process

acetamidocinnamic acid esters 54, 63

aceticacid 23, 101, 102, 297, 319, 326 see also
carbonylation of methanol

— annual production 101

— biotechnological production 101

— Cativa process 23, 102, 108-111

— high-pressure BASF process 101, 102

— Hoechst-Celanese process 105, 106

— Monsanto process 23, 102-107, 112

acetic anhydride 106-108, 371

acid/base catalysis 9, 10, 395

acid cycle 107

acrylonitrile 241, 278

activator 18

activity of catalysts 12

activity of enzymes 24, 151, 187

acyclic diene metathesis (ADMET)
polymerization/depolymerization
128, 129

acyclic diyne metathesis (ADIMET)
polymerization 133

addition of nucleophiles
289, 290, 298, 300, 364

adenosine triphosphate (ATP)
359

ADIMET polymerization 133

adiponitrile 274, 276

ADMET polymerization/
depolymerization 128, 129

21, 296
22, 295-302

42-44, 45, 213, 288,

329, 343, 344,
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ae coordination 85, 87, 89

agostic C—H- - -M interactions 31, 38, 39, 40,
70,79,153,155, 165, 166, 185, 196, 254, 299,
319

aldol reaction 80, 88, 297

ALFOL process 146

alkanes

— activation see C—H activation of alkanes

— dehydrogenation 141, 142

— functionalization see C—H functionalization
of alkanes

alkyl-alkyl coupling reactions 255-257

alkylating function/agent 149, 164, 180,
193

alkyl-carbene complexes 40

{-alkyl elimination/transfer 38, 137, 378

alkyl-hydrido complexes 52, 53, 153, 282,
290, 321, 365, 379

alkylidene complexes 24, 40, 41, 97,120, 121,
124, 129, 134, 140-142, 168, 323, 380

alkylidene groups, transposition/
redistribution 117-119, 158, 372, 374, 381

alkylidyne complexes 41, 97, 131-133, 376,
377

alkylidyne groups, exchange 131

alkyne—nitrile cross-metathesis 133, 377

alkynes

— addition of nucleophiles 43

— complexes 32, 33, 131, 134

— hydroamination 293, 294, 397

— hydrocyanation see hydrocyanation of alkynes

— hydrogenation 51, 132, 304

— hydrosilylation see hydrosilylation of alkynes

— hydrozirconation 39

— insertion reactions 38

— metathesis see metathesis of alkynes

— oxidative coupling reactions 35, 36

— polymerization 131, 133, 377
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— Sonogashira coupling 253

allyl alcohol 24, 91, 301, 302, 370

— epoxidation of 313, 314

allylation reactions, asymmetric  267-269
see also allylic alkylation/substitution

allyl complexes 207-211, 215-217, 222, 230,
267-269

— anti/syn isomerization 210, 211, 221, 222,
235, 237, 239, 240, 388

— NMR spectra 210

— rearrangements (1—o/n°-n";
o-mt/m'n’) 42, 208, 209, 267

— syn/anti isomerization 209, 221, 230, 235,
236

— syn/anti notation 209

allylic alkylation 264-269

— enantioselective 268

— mechanism 265, 266

allylic substitution 264

— chirality transfer in  267-269

allyl insertion 215-216, 221, 234, 235, 240

— mechanism 215, 216

allyl isomerization 221, 224, 230 see also allyl
complexes, isomerization

Alphabutol process 152, 153

alternating copolymerization of olefins and
CO 200-205, 387

— double CO insertion 201, 202, 204

— double ethene insertion 201, 202, 204, 387

— stereoselectivity 204

aluminumalkyls 145,146, 147,149,158,162,
164, 169, 175, 178, 193, 236, 242

aluminum hydride 136, 145

aluminum triethyl 145, 147

aluminum trimethyl 120, 179

amido complexes 131, 194, 294, 350, 352,
355, 358, 360, 397, 398, 403

amino acids 55, 56, 60, 88, 316, 329, 345,
348, 366

o-amino alkyl radicals

aminomethylation 397

aminopalladation 398

ammonia see also nitrogen fixation

— decomposition 2, 4

- synthesis 7, 23, 329, 330, 334,
342, 352

ammoxidation of propene 278

anionic polymerization 162, 207, 242

ansa-metallocenes 24, 182, 183, 187

anti addition 42, 43, 300-303, 398

antifcis correlation 218, 221, 235

anti-lock-and-key relationship 57

anti-Markovnikov addition 273, 276, 280,
283, 285, 395

396

anti/syn isomerization see allyl complexes,
isomerization

ARCM 130

arene-ruthenium complexes 75

AROM 130

arylpropionic acids 88, 277

associative hydride mechanism 53

associative mechanism/reaction 28, 33, 53,
124, 166, 343

asymmetric see also enantioselective reactions

— allylic alkylation 268, 269

— autocatalysis 18, 20

— cross coupling  256-257

— epoxidation 24, 313-315

— Heck reaction 263-264

— hydrocyanation  276-277

— hydroformylation 84-88

— hydrogenation 23, 54-68, 366

— hydrosilylation 284-285

— metathesis 130

— organocatalysis 9, 279, 395

— oxypalladation 305

- ring-closing metathesis (ARCM)

- ring-opening metathesis (AROM)

— transfer hydrogenation 75

atom transfer radical polymerization
(ATRP) 387

atropisomerism 56, 256, 284

ATRP 387

Aufbau reaction see Ziegler growth reaction

autocatalysis 18, 20

auto-oxidation 20

azametallacyclobutadiene complexes

aza-Wacker cyclization 304, 398

130
130

377

b
back biting 126, 375
7t back-donation 10, 29, 33, 68, 124, 286, 291,
338, 349, 354, 369, 397, 403
back skip 167, 188
balata 242
Beckmann rearrangement 224
Berry pseudorotation 210
Berzelius, annual reports 5
bifunctional catalysts 75, 278
bifunctional monomers 192, 385
BINAP 56, 59, 90, 263, 264, 284, 291, 305
BINAPHOS 85, 87
BINOL derivatives
biocatalysis 9
biomass 96, 329
biphasic catalysis 11, 24, 91, 92, 152, 157
(2,2'-bipyrimidine)platinum(II)
complexes 326

279, 366, 395



BISBI 90

bis(2-ethylhexyl) phthalate 88

bis(imino)pyridine ligands 194

bite angle of chelating ligands 87, 89, 90

block copolymers 127, 198-200

bond dissociation enthalpies 49, 108, 200,
279, 288, 319, 330, 331, 337, 365

n-bond metathesis  140-143 see also
metathesis

o-bond metathesis  78,135-137, 140,293,322

— of alkanes 135, 139, 323, 378

-of H, 71,135

— in hydrogenolysis of polyethylene 136

— of silanes 136

boronic acid derivatives 250, 251

Bronsted acid/base catalysis 9, 10, 395

Bronsted-Evans-Polanyi relation  340-342

Buna 207, 241

butadiene

— C-C linkage 22, 207, 208, 392

— cocyclization 232

— complexes  211-214, 219

— conformations 211, 212

— cyclo-cooligomerization 218, 219

— cyclodimerization 224-230

— cyclooligomerization 226-230

—— ligand control 227

—— quantum-chemical calculations

— cyclotrimerization 218-223

—— CDT, industrial synthesis

——mechanism 220, 221

—— quantum-chemical calculations

— hydrocyanation 274-275

— hydrodimerization 231, 233

— linear oligomerization 230-233

— oligomerization 207, 208, 219

— polymerization see polymerization of
butadiene

— telomerization ~ 230-233

— trimerization 232

butanediol (butane-1,4-diol)

229
224

223

156, 157, 304

c

Cahn-Ingold-Prelog (CIP) rules

calcium cyanamide 330

0-CAM 135, 136

cane sugar, inversion of 6

carbene conformations, active/inactive
125

carbene-hydrido complexes 40, 139-142, 166

carbene insertion reactions 40, 41, 140, 323

carbene ligands 36, 40, 84, 119-125, 140, 370

carbene mechanism 118

carbene transfer 119

55, 366

124,

Index

carbido ligands 96, 97

carboalumination 39

carbometallation 38, 39

carbon dioxide 93, 94, 112, 114, 306, 361

— reduction of 93

carbon monoxide 45, 80, 93, 96, 105, 112—
114, 200-202, 258, 331

carbon monoxide conversion 112, 114

carbon monoxide dehydrogenases
(CODH) 114, 115

carbonylation of methanol
108-111, 297, 372

—acid and salt cycle 107

— cobalt catalyzed 101, 102

—iodide cycle 103, 105-107, 111

— iridium catalyzed 23, 102, 108-111

— mechanism 103, 104, 110, 111

— process parameters 102

— production capacities 101

19, 23, 101-106,

— quantum-chemical calculations 104, 108,
109

— rhodium catalyzed 23, 102-107, 112

— rhodium cycle 103

— selectivity 102, 105

carbonylation of methyl acetate  106-108, 371

carbonylative cross-coupling 258

carbonyl-hydrido complexes 29, 113, 369,
374

catalysis

— acceleration of a reaction by 6, 363

— kinetic definition 6

catalysis constant 12

catalysis with

—Ag 4,307

— Al 145, 146

—-Au 291

—-Co 21,77,80,101, 102, 135, 242, 243, 273,
311, 319

—Cr 101, 152, 154, 167, 168, 242

—Cu 23,108,254,278, 295,303, 305, 372,400

—Fe 4,7,95,113,114,195,199, 249, 316, 326,
335, 338, 341, 344

—Hg 21,325

—1Ir 23,59,75,102, 108, 142, 280, 290,
379, 396

—Ln 51,72,182,194, 199, 207, 243, 292, 294

—Mn 101, 311, 314, 319

— Mo 24,25,121,130,131, 143,157, 305, 309,
347, 352, 358

—Ni 22,23, 24, 115, 147-151, 156-158,
162, 164, 196, 198, 200, 207, 218-232,
237-241, 243, 245, 249, 255, 272-278,
335, 392

-0Os 338
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—Pd 22,55,201,204,232,245-269, 284, 290,
295-306, 320, 326, 391-394, 398, 400

- Pt 2,3,8, 87, 279-286, 290, 324, 326

- Re 119, 157, 312

—Rh 22,23,50-68, 75, 80-94, 102-109, 280,
285, 290

—Ru 24,59,72,75,94, 102, 113, 120, 121,
127, 134, 283, 340

—Ta 25,138,139, 378

-Ti 21, 22,120, 152, 153, 162-165, 169,
175-178, 182, 224, 242, 243, 294, 309, 311,
313, 315, 380, 383,

-U 338

-V 194, 198, 242

-W 24,119,121,131,132,133,138,152, 312,
380

-Zn 73

—Zr 136, 158, 165, 182-191, 294, 383
catalyst

— deactivation 11, 13, 163, 166

— generation/formation 11, 18, 28, 149
— optimization 10, 16, 25, 92, 122
catalyst complex 18

— chiral 175

59, 60, 61, 63, 94
57, 58, 66, 85

catalyst library
catalyst-substrate complex
Catalytica system 325, 326
catalytic cycle 11, 12, 16, 17
catalytic force 5

catalytic research, history 1-8

— Berzelius, catalysis concept 5, 6

— historical overview 2

— Ostwald’s definition of catalysis 6-8
cation—anion interactions 181, 191, 237, 268
cationic polymerization 161, 244

Cativa process 23, 102, 108-111

— mechanism 110, 111
C—-C activation 30, 32, 135
C-C coupling 21, 97, 99

C-C cross-coupling see cross-coupling

cellulose acetate 101

chain branching 167, 196, 198

chain carrier 161

chain end control, stereochemical
187, 188, 383

chain growth/propagation 98, 99, 127, 148,
163, 165, 184, 196, 198, 199, 240, 242, 386

chain initiation 98, 99, 244, 391

chain running 167, 195

chain shuttling polymerization 199

chain termination 98, 99, 148, 149, 163, 385
see also polymerization, chain termination

chain transfer 126, 127, 163 see also
polymerization, chain transfer

174, 175,

Chalk-Harrod mechanism

Chatt cycle 350, 355, 403

C-H activation 30, 32,75, 135, 137, 143, 378,
400

— of alkanes 135, 319-325

— of aromatics 320, 400

Chauvin mechanism 22, 119, 374

chemical affinity 5, 6

chemisorption, dissociative
339, 341

chemoselective reactions 14, 15, 87, 131, 303

C—H functionalization of alkanes 143, 319,
321, 323-326

chiral oligomer 385

chlorohydrin process

CIP rules 55, 366

classification of homogeneously catalyzed
reactions 10

classification of ligands  29-30

C-N bond formation 288, 289

coal chemistry 22, 112, 296

coal liquefaction 95

co-carbonylation of MeOH/MeCOOMe
108, 371

cocatalyst 10, 18,19, 103, 120, 147, 149, 151,
162, 164, 169, 171, 179, 198, 231, 289

CODH see carbon monoxide dehydrogenases

combinatorial catalysis 59-61, 94, 367

comonomer 152,159,169, 192, 195, 198, 233

o-complex assisted metathesis (0-CAM) 135,
136

7 complexes

o complexes
287, 322

constrained geometry catalysts (CGC)

contact catalyst 3,9

contact reaction 2, 3

control/spectator ligand 10, 144, 227

conversion-time plots 13

coordination pocket 56, 57, 63, 67, 85, 144,
186-191, 196, 269, 353, 355, 393, 404

coordination polymerization 162, 165, 169,
170, 173, 198

coordinative chain transfer
polymerization 199

copolymerization 155, 169, 178, 192, 199,
241, 382

— of olefins and CO see alternating
copolymerization of olefins and CO

Cossee-Arlman mechanism 163

cross-coupling reaction

— after Hiyama 246, 251, 252, 257

— after Kumada 23, 245, 246, 249, 257

— after Murahashi 246, 249

281, 282

96, 335-337,

308, 309

10, 28-30, 32, 35, 82, 211, 272
10, 28-31, 68-71, 135, 136, 286,
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— after Negishi 23, 25, 246, 249, 257

— after Sonogashira 246, 253, 254, 392

— after Stille 23, 246, 249, 252, 253, 258, 393

— after Suzuki 23, 25, 246, 249-252, 254,
256-258, 391, 392

— alkyl-alkyl 255, 256

— carbonylative 258, 392, 393

— dehydrogenative 321, 400

— enantioselective 256, 257

— iron catalyzed 249

— ligand effects 254, 255

— mechanism 246-248

— nickel catalyzed 23, 245, 246, 255, 256, 392

— overview 245, 246

— palladium catalyzed 245-258

— synthesis potential 248

— with Grignard reagents

— with organolithium reagents 246, 249

— with organozinc reagents 23, 246, 249

cross-metathesis 117,119,122, 126, 133, 372,
377

CSD reference code 436

Curtin-Hammett principle
222, 228

cyanohydrins 278

2-cyano-4'-methylbiphenyl 250

cyclictransition state  49,72,74,135,253,293,
378, 386, 396, 403

cycloaddition 35, 36, 118, 124, 135, 141, 277,
310, 361, 373, 397

cyclododecatriene (CDT)

23, 245, 246, 249

65, 67, 68, 202,

218-223, 226-230,

232, 388
— industrial synthesis 224
cyclometallation 320, 321

cyclooctadiene (COD) 219, 224-230, 232

cyclooligomerization of butadiene see
butadiene, cyclooligomerization

cyclopolymerization 192, 386

cyclopropanation 23, 265

cycloreversion 35, 118, 124, 135, 141, 310

cytochrome P-450  316-318, 326, 327

d

DACH 305

DBD-DIOP 87

DBFphos 90

dehydrocoupling of silanes 136

dehydrogenative silylation 282

deinsertion/extrusion of CO  45-46, 78, 82,
104, 205, 364, 374

dendrimers 284

density functional theory (DFT)

depolymerization 129, 137

detergents 159

17,25

Index

Dewar-Chatt-Duncanson model 33

diacetoxybutenes 93, 304

diad 172, 191, 385, 386

dialkyl tartrates (DAT) 24, 313

diastereomeric excess 14

diastereoselective reactions 14, 132, 269, 394

diastereotopic coordination pockets/sites
187-191

diastereotopic fragments/ligands

dibenzylideneacetone 232, 247

dicyclopentadiene (DCPD) 128, 375

Difasol process 152

dihydrogen

— activation 68, 71-73

— activation in hydrogenases 73

— 0-bond metathesis 71, 72, 135, 136

85, 183

— complexes 30, 34, 51, 68-71, 79
—— synthesis 69
— coproduction 329, 345, 352

— heterolytic cleavage 72, 73

— homolytic cleavage 72, 365
— oxidative addition 30, 34, 68
diimine ligands 194, 196
(diimine)nickel complexes
Dimersol process 151
2,3-dimethylbutadiene 241, 382
dimethyl carbonate 108, 372
dinitrogen see also nitrogen fixation

196-198

— complexes 331-333, 355-357, 403, 404

—— coordination modes of N, ligands 332,
333, 403, 404

—— functionalization 359-362

——reduction 348-352

— electronic and bond characteristics 331

— functionalization 359-362

—reduction 344, 346, 352

dinitrogenase 342

dinitrogenase-reductase

dioctyl phthalate 88

DIOP 23,56, 57, 87, 90, 305

DIPAMP 56-58

dissociative chemisorption see chemisorption,
dissociative

dissociative hydride mechanism 51-52

dissociative mechanism/reaction 27, 33, 52,
81,96,110, 124,166, 335-337,339-341, 343,
344

divinylcyclobutane (DVCB)

Dobereiner’s lamp 4

domino reaction 250, 286 see also tandem
reaction

nt-donor ligands/strength 29, 33, 122, 155, 399

o-donor ligands/strength 30, 120, 123, 124,
132, 141, 155, 227, 228, 261, 265, 286

342

224, 225
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DOPA 23,55, 56, 59, 63, 64, 366, 368

double-bond isomerization 52, 88, 122, 143,
149, 152, 156-158, 263, 275, 276, 365, 370,
380, 391

double-bond shift, nonoxidative 301

double CO insertion 201, 202, 204

double displacement reaction 246

double ethene insertion 201, 202, 204, 387

DPEphos 90

dppb 90

dppe 90

DPPF 90, 291

dppm 90

dppp 90

DuPHOS 56, 90

DuPont adiponitrile process

Durham polyacetylene 375

274-276

e

edge-face arrangement 57

ee coordination 85, 87, 89

elastomers 127, 191, 192

electrofuge, electrofugal group 43

electronegativity 32, 252, 318, 323

electronic effects of phosphorous ligands
227, 254

electronic ligand parameter 16, 227, 228

electron transfer 10, 34, 287, 311, 317, 319,
324, 3206, 343, 344

electron transfer mediators 296

electron-variable complexes 46, 114, 318

electrophilic abstraction 42, 364

electrophilic catalysis 9, 10

electrophilicity 123, 203, 204, 265, 291, 306,
311, 326, 397

electrophilic substitution 253, 322, 325, 326

elementary steps in organometallic catalysis
see organometallic catalysis, elementary
steps

elimination of CO 45

emulsion (co)polymerization 241

enantiofacial differentiation/selection 266,
285, 315

enantiomeric excess 14, 61, 66, 368

enantiomorphic site control 174, 175, 383

enantioselective see also asymmetric

enantioselective coordination sites  187-189

enantioselective reaction  14-15, 61-63

enantioselectivity, kinetically controlled
see kinetically controlled enantioselectivity

enantiotopic coordination pockets/sites
186-188, 190

enantiotopic fragments/ligands
184, 257

183,

end groups of polymers/oligomers 127, 163,
165, 166, 172, 174, 203, 235, 242, 244, 383,
386, 390

enyne metathesis 133-135

enzyme catalysis  5,9,14,57,73,95, 114, 244,
296, 305, 316, 318, 326, 329, 342-347, 390

EPDM elastomers 192

epoxidation

— of allyl alcohols, asymmetric 24, 313-314

— enantioselective 24, 313-315

— of ethene and propene  307-309, 311-313

—of olefins  306-315, 317

—— concerted mechanism 310
—— enantioselective  314-315

—— mechanism 309-311

—— quantum-chemical calculations
—— stepwise mechanism 310

—— with dioxygen 307

—— with hydrogen peroxide 311-313
—— with hydroperoxides 308, 309

— with oxometal complexes 306, 307

— with peroxometal complexes 306, 307
EPR 179, 198, 199

erythro, definition 301

erythro polymer 386

ester hydrolysis, acid catalyzed 6
ethene

— copolymerization
— copolymerization with CO

— dimerization  147-152, 380
— direct transformation to propene 152, 380
— epoxidation see epoxidation of ethene

— hydroamination 288

— hydrocyanation 273, 274

— hydroformylation 77, 83

310

169, 178, 192, 198
200-205

— hydrogenation 49, 51, 53
— metathesis 125, 126, 129
— oligomerization 24, 145-147, 156-158

— oxidation see Wacker process

— polymerization see polymerization of ethene

— tetramerization 155, 381

— trimerization 152-155

ethene—propene copolymer/rubber
(EPR) 179, 198, 199

ethylene oxide 242, 300, 301, 307

ethyl process 146

external donor 178

extrusion of CO see deinsertion of CO

Eyring equation 12, 363

f

Famciclovir 269

fatty alcohols/acids 145, 146, 243
FeMo cofactor  342-347



Fe protein (cycle) 342-344

Fe-S clusters 73, 114, 115, 342-345, 347
Fischer carbene complexes 45, 122, 374
Fischer projection 173, 301, 366
Fischer-Tropsch synthesis 77, 95-100, 112
— alkenyl mechanism 98

— alkylidene mechanism 99, 100

— alkyl mechanism 97

fluidized-bed process 170, 171

fluxional molecules 208, 210, 212
forward donation 29

four-center transition state 135, 163, 323
Frank-Caro process 330

frustrated Lewis pairs 73

g

gasoline 96, 151, 162, 164

Gibbs free energy of activation 12, 21, 65, 363

Gibbs free energy of transition states 65, 66,
68, 83, 228, 368

glass (transition) temperature 127, 178, 192,
243

GLUP 56, 277

government rubber 241

Green-Rooney mechanism 166

Grignard formation reaction 44, 249

Grob fragmentation 43

Grubbs catalysts 24, 120-125, 127, 129, 133,
134

— quantum-chemical analysis

Gulf process 146

Gulftene 146

gutta-percha 242

124, 125

h

Haber-Bosch process
358

— model catalyst 337, 341

— technical catalyst 338-340

Halcon-ARCO process 308

half-sandwich complexes 194, 387

Hammett equation 392

Hammond postulate 68, 369

hard nucleophiles 264, 265, 267, 269

Hastelloy 102

HDPE see polyethylene, high-density

head-to-head linkage 151, 171, 172, 382

head-to-tail linkage 151, 171, 390

Heck reactions 23, 25, 246, 253, 258-264

— anion influence 260

— enantioselective 263-264, 393

— ligand effects 261, 262

— mechanism 259-261

— nonpolar route 260, 261

7,329, 334-341, 349,

Index

— polar route 260, 261

helical chirality 56

helical structure 185

heme group/ligand 316, 326, 342, 399

hemilabile ligands 150, 154, 155

hemitactic polymers 190, 191, 385

heterocubane structure 114, 312, 342, 344

N-heterocyclic carbene (NHC) see NHC ligand

heterogeneous catalysis 3, 9, 25

heterolytic cleavage of H, 72, 73, 403

heterolytic fragmentation 4244, 298, 302, 398

heteroolefins 35, 38, 232

Hieber base reaction 45, 112, 115

high-density polyethylene see polyethylene,
high-density (HDPE)

high-impact polystyrene 241

high-temperature shift 112

high-throughput screening 60

Hiyama coupling 246, 251, 252, 257

Hoechst-Celanese process 105, 106

homogeneous catalysis 1, 9, 11, 21

HOMO-LUMO interactions 49, 50, 271,
311, 373

homolytic cleavage of H, 72, 365

homometathesis 117, 124, 125, 372

homotopic coordination sites 183, 186, 187

homotopic fragments/ligands 183, 184

Hoveyda-Schrock catalysts 130

HPPO process 312

hybrid polymer 133

hydrazido complexes
361, 404

o-hydride elimination see a-hydrogen
elimination

B-hydride elimination see 3-hydrogen
elimination

hydrido—alkylidene complexes
166

hydrido—olefin complexes 37, 38,51, 53, 167,
197, 198, 298, 299, 322, 363, 365, 378

hydroalumination 39

hydroamination 287-294

— alkali metal amide catalysts

—of alkynes 294, 397

— of aminoalkynes 293, 294

— of aminoolefins 292, 293

—asymmetric 291, 293

— gold catalysts 291, 292

— lanthanoid catalysts  292-294

— mechanistic principles 288, 289

—of olefins 271, 287-289, 397

— platinum group metal catalysts

— of vinyl aromatics 291, 292

hydroboration 250, 283, 392, 396

333,349, 350, 355, 359-

40, 139-142,

289

289-291
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hydrocarbonylation 83, 84, 102, 369

hydrocarboxylation of olefins 112

hydrocyanation

— of acetylene 278

— of alkynes 277, 278, 394

— of butadiene 274, 275

— DuPont adiponitrile process 274-276

— enantioselective 276, 277, 395

— mechanism  272-274

—of olefins 272-274, 394

— of pentenenitriles 275, 276

— of polar C=X bonds 278, 279, 395

— reaction profile 274

hydrodimerization of butadiene 231, 233

hydroformylation 21, 77-95, 156, 158, 233

— biphasic catalysis 91, 92, 370

— of branched olefins 88

— with carbon dioxide 93, 94

— cobalt catalysts 77-80

— C,4 selectivity 80, 91

— dissociative mechanism 81

— and double-bond isomerization 88, 89

— enantioselective 84-88

— of higher olefins 80, 88, 91, 94, 370

— mechanism 78, 79, 81, 82

— n/iso ratio 79, 80, 82, 89

— phosphane-modified cobalt catalysts

— phosphane-modified rhodium
catalysts 80-84

— platinum catalysts 87

— process parameters 80

— production quantities 88

— of propene 88, 89, 91

— quantum-chemical calculations

— side reactions 80, 81

— unmodified rhodium catalysts 93

hydroformylation catalysts, hydrogenation
activity of 80, 94

hydrogen see dihydrogen

hydrogen acceptor 74

79, 80

79, 83

hydrogenases 70, 73, 345

hydrogenation

— of aldehydes/ketones 72, 74, 75, 80, 88, 94
—of alkynes 51, 132, 304

—of arenes 51

— of dienes 51, 233

— of enamides 54, 63, 66, 67

— of imines 59, 73

—of olefins 22, 49-54, 233, 378, 382

—— enantioselective 23, 25, 5458, 63-68, 87,
366

—— heterogeneous 49

—— hydride mechanism 54

———associative 53

——— dissociative 51, 52

—— mechanism 51-54

—— monohydride mechanism 59

—— olefin mechanism 54

—— quantum-chemical calculations 53, 66

hydrogenation catalysts 50, 51, 55, 59, 60, 71,
72, 85, 87, 143

hydrogen bond 31, 94, 95, 347, 372

hydrogen donor 74

o-hydrogen elimination 40-41, 119, 139, 403

— coupled with reductive C—H
elimination 40-41, 120, 152

B-hydrogen elimination 37-39, 41,52, 74,78,
82,97,113,139, 145, 148, 155, 157, 158, 165,
195, 215, 231, 248, 256, 260, 263, 285, 298,
303, 322, 380, 392

— coupled with reductive C—H
elimination 39, 41, 150, 153, 282, 363

hydrogenolysis of CO 96

hydrogenolysis of polyethylene 136, 137, 378

hydrogen peroxide, catalytic decomposition
of 2,4

hydrogen peroxide to propylene oxide (HPPO)
process 312

hydrogen storage systems 71

hydrogen transfer 74,75, 163, 235, 290, 311,
347, 369, 396, 397, 403

hydrometallation 38, 39

hydroperoxo complexes 309, 311, 316

hydrosilanes, 0 complexes 286

hydrosilylation 271, 279-286

—of alkynes 285, 286

— enantioselective 284, 285

— industrial significance 283, 284

— mechanism 280-282

- of olefins 132, 279, 280, 282-284

— quantum-chemical calculations 281

—radical 279, 395

— transition metal catalyzed 279, 280

hydroxycarbonyl complexes 112, 113

hydrozirconation 39

hyperbranched polymer 286, 396
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Ibuprofen 88

ICSD reference code 384

imido complexes 120, 130, 143, 194,
294, 350, 352, 355, 360, 362, 376,
397, 404

induction period 13, 18, 107

inhibitor 18, 20, 111, 303, 326

initiator 18, 20, 127, 161, 162, 170, 198, 200,
207, 242, 387, 391, 395

inorganic Grignard reagents 249



1,2-insertion (primary insertion) 173, 174,
192, 383, 385, 390

2,1-insertion (secondary insertion)
383

cis insertion 37, 184, 301, 302

insertion

— of alkynes 38, 39, 134, 394

— of allyl alcohols 302, 398

— of butadiene 215-218, 221, 222, 232, 235,
242, 245

— of carbon dioxide 113

—of CO 45-46,78,82,104,110,201,202, 204,
258, 364, 371

— of dioxygen 306

— of ethene 145, 148, 152, 157, 196, 201, 202,
205, 298, 398

— of heteroolefins 38

— notation 37

— of olefins  37-39,52,72,78,82,85,137,140,
149, 163, 165, 167, 259, 261, 272, 277, 280,
288, 310, 363, 378, 383, 390, 393

— of propene 173, 174, 184-186

— of vinyl alcohol 300

insertionless migration 167, 188, 189, 190

insertion scheme 188, 189

in situ functionalization of polyolefins

in situ polymerization 128

interchange mechanism 28

intermediate complex 9,11,16,17,19,25, 28,
34, 40, 44-47

internal donor 177, 178

interstitial atom 97, 344, 347

iodide cycle 103, 105-107, 111

ionic liquid 91, 92, 94, 151, 152, 290

ion pair, chiral 395

iron, modifications 337

iron, surface structure 338, 339, 402

isomerization, kinetically controlled 275,
276

isoprene 207, 208, 225, 226, 234, 241, 242,
256, 389

isotactic index 175

173, 174,

192,386

J
Jeffrey-Larock conditions 262
k
Karstedt catalyst 280, 281, 396

Kellogg advanced ammonia process
(KAAP) 341
kinetically controlled enantioselectivity 57,
58, 63-68, 366, 369
kinetically controlled isomerization 275, 276
kinetic inhibition 8, 282, 307
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Kumada coupling 23, 245, 246, 249, 257
Kutscheroff process 21, 22
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LAO 159

law of constant and multiple proportions 1

1-DOPA 23,55, 56, 63, 64, 366, 368

LDPE see polyethylene, low-density

lead chamber process 2

Le Chatelier’s principle 334

letter Buna 241

Lewis acid-base interaction/reaction 10, 29,
72, 149

Lewis acidity 149, 164, 180, 311

ligand attachment 27-30, 51, 78, 81, 82, 104,
113, 152, 220, 246, 298

ligand-centered molecular orbital 47

ligand cleavage 27-30, 31, 33, 51, 78, 81, 82,
104, 113, 152, 228, 238, 246, 265, 298

ligand dissociation 27

ligand effects 90, 227, 228, 254, 261

ligand-free catalyst systems 232, 262

ligand library 59-61, 63, 94

ligand-property control 227, 228 see also
ligand tuning

ligands, classification of 29-30

ligand substitution 27-30, 36, 47, 221, 240,
265, 297, 298, 324, 331, 355, 397, 404

ligand tuning 10, 227 see also ligand-property
control

Lindlar catalyst 132

linear a-olefins (LAOs) 91, 147, 156, 159

linear low-density polyethylene see
polyethylene, linear low-density (LLDPE)

linear oligomerization of butadiene see
butadiene, linear oligomerization

living polymerization 127,198-200, 242, 244,
387

LLDPE see polyethylene, linear low-density

lock-and-key relationship 57, 58, 366

low-density polyethylene see polyethylene, low-
density (LDPE)

low-temperature shift

lubricants 159

112

m

magnesium chloride, crystal and surface
structure 176, 177, 384

magnetite (Fe;04) 339

manganese, salen complexes

MAO see methylaluminoxanes

Markovnikov addition 84, 273, 276, 278, 284,
285, 291

Meerwein-Pondorf-Verley reduction 74
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memory effect 268, 269

metal-carbonyl complexes 47, 113

metal-catalyzed polymerization 148, 162

metal-centered molecular orbital 46

metal-intermediate complex 11

metallacycles 35, 143, 185, 320, 380

metallacyclo-

— butadiene complexes 36, 131, 377

— butane/butene complexes 36, 118-120,
124, 134, 135, 141, 166, 394, 397

— heptane complexes 152, 154, 381

— pentane/pentene complexes 36, 150,
152-154, 212, 310
— propane/propene complexes 32, 33

metallocene catalysts 24, 149, 165, 179-192
see also polymerization

— activation and cocatalysts

— activity 186, 187

— Cy-symmetric  182-187

— Cysymmetric  182-187

— with diastereotopic coordination
pockets  187-191

— and polymer structure

— productivity 187

— significance 165, 191, 192

— stereoregulation 184-186

— symmetry relationships in 187

metalloradical 323

metal-substrate complex 11

metathesis 22, 24, 25, 117-144

— of acyclic dienes  128-130

— of alkanes 25, 137-144, 378

—— mechanism 138-141, 378

—— quantum-chemical calculations 141, 142

——via tandem reactions  141-143, 379

—of alkynes 131-133, 376, 377

—— mechanism 131

— of alkynes and nitriles 133, 377

— of cycloalkenes  125-128

— of cylcoalkynes 133

— enantioselective 130

— entropy driven 118, 381

—of enynes  133-135

— equilibrium composition 118, 158, 374,
381, 382

— of ethene oligomers  156-158

— non-pairwise (carbene) mechanism 118,
119, 374

- of olefins 22, 24, 25, 117-130, 152, 156~
158, 372, 380

——mechanism 118, 119, 123-125

—— quantum-chemical calculations

— pairwise mechanism 119, 374

metathesis catalysts

179-182

189, 192

124, 125

— first generation 119, 121

— heterogeneous 117, 121, 157

— single-component 120, 121, 132

metathesis-like reaction (double displacement
reaction) 246

methane activation and
functionalization 319, 326

methane oxidation 325, 326

methanol 73, 203, 233, 309, 325 see also
carbonylation of methanol

methoxycarbonyl complexes 203, 372

methyl acetate 105, 106, 108, 371

methylaluminoxanes (MAO) 24, 149, 153,
154, 165, 168, 179, 180, 186, 190, 193, 195,
198, 199

methylene ligand/complexes
124, 142

methyl rubber 241

methyltrioxorhenium(VII) 312

Metolachlor 59

microstructure of polymers 128, 168, 173,
175, 178, 186, 187, 189, 190, 191, 195, 199,
200, 385

migratory insertion 45, 78, 82, 84, 104, 110,
163, 167, 186, 189, 364, 365

Miller indices 176, 402

modified Chalk-Harrod mechanism 282

MoFe protein (cycle) 342-347

molar mass control see polymerization of
olefins, molar mass control

molar mass distribution 127, 192, 243, 375

monohydride mechanism 59

monoligand palladium(0) intermediates
255, 261, 262

monooxygenases 305, 315-318

monophosphane ligands, chiral (MOPs)
284, 285

Monsanto process 23, 102-107, 112

— mechanism 103, 104

MOPs 284, 285

Mortreux catalysts 131

Miilheim catalysts 163

Murahashi coupling 246, 249

40, 96, 97, 120,

254,

n

nanoparticles 262, 339

Naproxen 59, 88, 277

n complex/donor 29, 30, 155

Negishi coupling 23, 25, 246, 249, 257

Newman projection 174, 301

NHC ligand 120, 122-124, 228, 255, 262,
280, 291

N-heterocyclic carbene (NHC) see NHC ligand

nickel effect 147, 162



nicotinamide adenine dinucleotide
(NADH) 315
nicotinamide adenine dinucleotide phosphate
(NADPH) 315
n/iso ratio 79, 80, 87, 89, 91, 94, 370
nitrido complexes 133, 345, 350, 355, 362,

377
nitrogen see dinitrogen
nitrogenases 329, 330, 334, 342-347, 349, 359

nitrogen fixation 25, 329

— enzyme-catalyzed 342-348

—— alternating reaction path 345, 346

—— distal reaction path 345, 346

—— Fe protein cycle 342-344

—— mechanism 345-346

—— MoFe protein cycle 344-347

— heterogeneously catalyzed = 334-342 see also
Haber-Bosch process

—— industrial catalyst 338-340

—— mechanism 335-338

—— ruthenium catalysts  340-342

— homogeneously catalyzed 348, 352-359

——mechanism 354-355

—— quantum-chemical calculations

— prebiotic  347-348
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61-63, 367
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nonlinear effects (NLE)

nonmetallocene catalysts
polymerization

— catalyst formation 193

— of early transition metals 194
— of late transition metals 194-198
nonproductive metathesis 117, 124, 125,

142, 372
nonselective coordination site 186-191
NORPHOS 90
Norsorex 127
nucleofuge, nucleofugal group 43, 364
nucleophiles, addition of see addition of
nucleophiles
nucleophilic addition/attack 109, 112, 115,
242, 265, 310, 311, 313, 324, 360, 394
nucleophilic catalysis 9, 10
nucleophilicity 92, 123, 392
number Buna 241
nylon 224, 274

o

octadienediylnickel complexes 214,221,222,
224, 225, 226, 228, 230

octadienylnickel complexes 231, 389

octane number

octanol 233

octatrienes 230, 231, 232, 389

Octinoxate 262

olefin mechanism 54, 57

olefins

— activation of 78, 82, 272, 303

— addition of nucleophiles  42-44, 288, 289,
290, 298, 300, 364

— epoxidation see epoxidation of olefins

— hydroamination see hydroamination of
olefins

— hydrocyanation see hydrocyanation of
olefins

— hydroformylation see hydroformylation

— hydrogenation see hydrogenation of olefins

— hydrosilylation see hydrosilylation of olefins

— insertion of see insertion of olefins

— metathesis see metathesis of olefins

— oligomerization see oligomerization of
olefins

— polymerization see polymerization of olefins

— substitution by nucleophiles 42

oligomerization

— of butadiene see butadiene, oligomerization

— of ethene see ethene, oligomerization

—of olefins 145-159, 174, 383

— of propene see propene, oligomerization

OMRP 200, 387
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ON see oxidation number/state

one-electron oxidative addition 34, 387

one-electron reduction and oxidation 46, 47

orbital correlation diagram 373

organoboronic acids 250

organocatalysis/-catalysts

organometallic catalysis 9

— catalysts

—— activity and productivity 12, 13

—— conversion-time plots 13

—— selectivity and specificity 14, 15

— catalytic cycles 11, 12

— catalytic mechanisms, determination of
15-17

— development 21-25

— elementary steps

—— addition of nucleophiles 42-44

——allyl insertion 215, 216, 218

—— butadiene insertion 215

—— carbene insertion reactions 40, 41

—— cleavage and coordination of ligands
27-30

—— heterolytic fragmentation 42-44

—— a-hydrogen elimination 40, 41

—— B-hydrogen elimination 37-39

—— insertion and extrusion of CO 45, 46

—— olefin insertion 37-39

—— one-electron reduction and oxidation 46,
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—— oxidative addition  30-35, 216, 217

—— oxidative coupling 35-37, 214, 215

—— reductive cleavage 35-37, 214, 215

—— reductive elimination 30-35, 216, 217

9, 279, 395

organometallic inner complexes 143,
320

organometallic mixed catalysts 21, 163, 171,
207, 234

organometallic pincer complexes  142-144

organometallic radical polymerization
(OMRP) 200, 387

origin of life 348

orthogonal functionalization 251

orthometallation 319, 320, 321, 400

orthopalladation 320

oscillating catalysts 191

Ostwald process 8

overlap integral 49, 271, 373

oxene 306, 307, 318

oxenoids 307

oxidases 305, 306

oxidation number/state

- of Cr in oligo-/polymerization
catalysts 154, 168

— of Fe in cross-coupling catalysts 249

— of Fe in cytochrome P-450 enzymes 316,
317

— of metals in catalysts
354, 400, 405

— of metals in dinitrogen and related
complexes 333, 354, 404, 405

— of metals in electron-variable complexes
46, 47, 318

— of metals in olefin/alkyne complexes

— of metals in oxo/dioxygen complexes
399

— of Pt in hydrosilylation catalysts 282

— of Ta in grafted complexes 138, 141, 378

oxidative addition ~ 30-35

— of alkyl halides 255, 256, 392

— of allyl derivatives 216, 265, 266, 267

— bimolecular 34, 200, 387

—of C-C bonds 225, 275, 378

—of C-H bonds 52, 319, 321, 322, 379

—of C-Xbonds 246, 248, 252, 254, 259, 261,
320, 391, 393

-ofH, 51,53,57,68,70,71,79,82,113,136,
369, 403

-of HCN 273,277

- of H-X bonds 272

—of Mel 103, 104, 109, 110, 371

— of N-H bonds 288, 290, 403

—of Si-H bonds 136, 280, 281, 286, 287

oxidative carbonylation 108, 372

oxidative coupling ~ 35-37, 150, 152, 154,
214, 221, 222, 224, 226, 230, 380,
389, 392

oxidative cyclization 303

oxo(porphyrin)iron(IV) complexes

oxo synthesis 21, 77, 82

oxygenases 305, 315, 316

oxygenates 95

oxygen transfer 307-313, 326

oxyhydrogen gas 1, 3, 4

oxypalladation of olefins  303-305, 398

— with AcOH as nucleophile 304

— enantioselective 305

— with H,O as nucleophile 303

— with ROH as nucleophile 303, 398

72,132, 307, 322,

32,33
318,
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PAEs 133

palladium colloids 262
palladium oxidase catalysis
parallel synthesis 59
Parkinson’s disease 55
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P cluster 342-344
pentad 173, 175, 383, 384
pentenenitriles 275, 276



peroxometal complexes 306, 307, 309, 312,
318

petrochemistry 22, 96

phase-transfer catalysis 262, 312

Phillips catalysts 167-171

Phillips triolefin process 118

phosgene 108, 372

phosphane-modified catalysts 79-84

2-(phosphinophenyl)oxazolines 264, 268

phosphorus ligands, steric and electronic

effects 90, 227
PHOX ligands 264, 268
phthalocyanine—metal complexes 44, 46
pincer ligands/complexes 142-144

plasticizer 88, 127, 159, 231, 233

platina-p-diketon 34

platinum colloids 280

platinum sponge, catalytic effect 3, 4

polarized continuum model (PCM) 17

polyacetylene 127, 375

polyalkenamers 125

polyalkynamers 133

poly(arylene-ethynylene)s (PAEs) 133

polybutadiene 22, 129, 207, 234, 238 see also
rubber, synthetic

— microstructure 15, 234

— properties  241-243

— synthesis of 1,2-polybutadienes 241-243

— synthesis of 1,4-polybutadienes 22,
241-243

polybutadiene rubber

poly-2,3-dimethylbutadiene

polyethylene

— annual production 169

— high-density (HDPE) 162, 169, 170, 178

— hydrogenolysis 136

— linear low-density (LLDPE)
170, 192, 233

— low-densitiy (LDPE) 169, 170

— polymer/structure types 169-171

polyisoprene 22, 207, 234, 241, 242, 390

polyketones 200, 201, 203

polymerization

— of butadiene 22, 207, 234-244

—— catalyzed by allylnickel(II)
complexes 237-241

—— chain termination 235

——mechanism 234-236, 238-240

—— quantum-chemical calculations 239

——regio- and stereoselectivity 234, 235, 238,
243, 390

— of cycloolefins 192

— of a,w-dienes 192, 381, 385

— of 2,3-dimethylbutadiene 241, 382

241-243
241, 382

152, 159, 169,
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— of ethene 21, 24, 146, 162-171, 224, 386

—— high-pressure process 163, 169, 170

—— low-pressure process 21, 162, 169, 170

——mechanism 163, 165-167

—— with metallocene catalysts

—— with nonmetallocene catalysts
197

—— with Phillips catalysts 167-169

—— process specifications  169-171

—— quantum-chemical calculations

—— radically initiated 163, 169, 170

—— with Ziegler catalysts 162-165

— of isoprene 22, 207, 241, 242, 244, 390

—of olefins 21, 148, 149, 161, 162

——chain termination 148, 149, 163, 165, 166,
196, 197, 198, 385

—— chain transfer 163, 165, 166, 192, 194,
198, 199, 386, 387

—— insertion scheme 188, 189

——mechanism 161, 162

—— molar mass control 165, 195

— of propene 21, 24, 171-192

——mechanism 173-175, 184-189

—— process specifications 178, 179

—— regioselectivity 171

—— stereoselectivity 171-175, 187, 189,
383-385

—— with metallocene catalysts 184-192

—— with Ziegler-Natta catalysts 175-178

— of styrene 161, 192, 200, 241, 387

polymerization catalysts, tailor-made
192

polyolefins, in situ functionalization 192, 386

poly(1-oxotrimethylene) 200

poly(p-phenylene-ethynylene)s (PPEs)

poly(p-phenylene-vinylene) (PPV) 133

polypropylene

— amorphous 175

— annual production 178

—atactic 172

— bi-heterotactic 385

— configuration 172

— head-to-head 172, 382

— hemi-isotactic 190

— hemi-syndiotactic

— hemitactic 190

—isotactic 171, 174, 175, 178, 183, 190

— microstructure, analysis of 173

— polymer types 178, 179

— properties 178, 179

— regioerror 187

— stereoerror 175
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polyvinyl acetate 101
pool/split procedure 59, 60
porphyrinatorhodium(II) complexes,

dinuclear 323
PPEs 133
precatalyst 11, 16, 18, 19, 21, 28, 29

preferred asymmetric induction 86

primary insertion (1,2-insertion) 173, 174,
192, 383, 385, 390

primordial atmosphere 347

principle of least structural variation 218

prochiral

— allyl alcohol 302, 313

—allyl ligand 213

— butadiene 214, 215

—imine 75, 395

— ketone 75

— metal enolate 269, 394

—olefin 14, 23, 54, 56, 57, 63, 84, 171, 174,
183, 187

productive metathesis 117, 131

productivity of catalysts 12, 13

promoter 18, 20, 106, 107,111, 261, 273, 275,
276, 336, 339, 340, 341

prone orientation 213

propene

— dimerization, non-regioselective 151, 379

— epoxidation see epoxidation of propene

— hydroformylation see hydroformylation of
propene

— metathesis 117

— oligomerization 185, 385

— polymerization see polymerization of
propene

propylene oxide 308, 309, 311, 312

prostereogenic faces 55, 174, 266

prostereogenicity 55

protein—protein complex 343, 344

pseudochiral polymer 185, 385

q

quantum-chemical calculations on
— alkane metathesis 141, 142

— alkyne-nitrile cross metathesis
— butadiene polymerization 239
— cyclooligomerization of butadiene 229
— cyclotrimerization of butadiene 223

— epoxidation 310

— ethene polymerization 181, 197

— Haber-Bosch process 336

— hydroformylation 79, 83

— hydrosilylation 281

— methanol carbonylation 104, 108, 109
— nitrogen fixation 358

377

— nonalternating copolymerization 204
— olefin hydrogenation 53, 63

— olefin metathesis 124, 125

— oxidative coupling of butadiene 214
— reductive elimination of diallyl 217
— Wacker process 299

r

radical chain reaction 49, 279, 365, 395

radical oxidation reaction 101, 306

radical polymerization 161, 162, 163, 169,
170, 171, 200, 241, 387

rate-determining step 16, 19

RCAM 132
RCEYM 134
RCM 120, 128, 129, 134

reaction-controlled phase-transfer
catalysis 312

reaction injection molding (RIM)
technology 128

reaction mechanism, determination of
15-17

reaction profile diagram 17, 19

T—0/0-7t (1]3—7]1 /nl—n3) rearrangements see
allyl complexes, rearrangements

redox catalysis 9, 10

reductive

— C—C elimination 32, 136, 150, 217, 221,
223, 225, 247, 248, 253, 258, 265, 320, 378,
391, 400

— C-H elimination 32, 52, 79, 82, 98, 153,
272, 280, 290, 321, 322, 363, 381, 391

— C-I elimination 104, 110

— C-N elimination 288

— C—X elimination 230, 232, 246, 272

— Si—C elimination 280, 285

— Si-H elimination 396

reductive cleavage/decoupling 35-37, 152,
214-215, 221

reductive elimination 30-35

— of allyl derivatives 216-218

— bimolecular 97, 246, 372

-of H, 51,71, 82,113, 282, 362, 403

—of HX 260, 272

— quantum-chemical calculations

—of RCN 273, 275, 277, 394

Re face 55, 174, 183, 213, 313, 367
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regioselectivity 14, 15, 79, 87, 171, 173, 234,
261, 269, 273, 278, 286, 319, 396, 400

reinsertion 149, 167, 195, 196, 198, 298

relative configuration 171-173, 185, 191, 388

relay ring-closing metathesis (relay
RCM) 129
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reoxidation 2, 295, 296, 303, 305, 306,
325, 400

Reppe chemistry 21

Reppe synthesis of acrylonitrile 278

resonance structures 32, 33, 123, 208, 265,
286, 316-318, 332, 357, 361, 376, 396, 404,
405

resting state 19, 20, 82, 110, 196, 241, 261,
290, 316, 344, 390

retro Diels-Alder reaction 375

reverse water-gas shift reaction 93

rhodium cycle 103

RIM technology 128

ring-closing alkyne metathesis (RCAM) 132

ring-closing enyne metathesis (RCEYM) 134

ring-closing metathesis (RCM) 126, 128,129,
134

- of acyclic diynes 132

ring-opening metathesis (ROM) 126, 128

ring-opening metathesis polymerization
(ROMP) 125-128, 133, 375

root nodule bacteria 342

rubber 128, 241

— annual production 241

—natural 207, 208, 234, 242

——monomer for biosynthesis

— synthetic 161, 207, 241

rubber-modified polystyrene 241, 242

Ruhrchemie/Rhéne-Poulenc process 91

244, 390

s

Sabatier’s principle 340, 341

a-Sablin process 158, 159

safety lamps for miners 3

salen complexes 314, 315

salt cycle 107

sandwich complexes, metallorganic 24

Schrock carbene complexes 97, 120, 122

Schrock’s catalyst 24,120,121, 127,130, 132,
143

Schwartz reagent 39

secondary insertion (2,1-insertion)
383

cis/trans selectivity

selectivity of catalysts 14, 15

Sharpless epoxidation 24, 313, 314

Shell Higher Olefin Process (SHOP)
156-158

Shilov catalyst system 324

SHOP see Shell Higher Olefin Process

SHOP catalyst 157, 195

Siface 55, 174, 183, 213, 313, 367

silane complexes 136, 286, 287

silicalite 311

173, 174,

221-223, 236, 240

24, 88,
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silicon carbide fibers 136

silicons, cross-linking 283

SILP catalysis 91

silylcyanation 278, 279

silylene complexes 284, 396

silylenes 283

single-component catalysts
237,238

single crystal approach 341

single electron transfer (SET) 34, 311

single-site catalyst 24, 152, 179, 192

soft nucleophiles 264, 265, 267

SOHIO process 278

solid-phase synthesis 60

Sonogashira coupling 246, 253, 254, 392

— copper-free 254, 392

specificity of catalysts

spectator/control ligand

Speier catalyst 280, 281

spin conservation rule 306

spin trap 200, 387

stable carbenes 122, 123

steering ligand 391 see also spectator/control

24,120,121,132,

14, 15
10, 144, 227

ligand
stereoblock polymers 175, 189, 191, 192
stereochemical chain end control 174, 175,
187, 188, 383

stereoscrambling  266-268

stereoselective reaction 14, 15

stereoselectivity 54, 86, 90, 163, 171-177,
182, 188, 204, 234, 235, 238, 260, 267,
286, 315

stereospecific reaction 14, 15, 248, 267

steric effects of phosphorous ligands 227,
254 see also bite angle of chelating ligands

steric ligand parameter 16, 227, 228

Stille coupling 23, 246, 249, 252, 253,
258, 393

Strecker synthesis 88, 279, 395

styrene-butadiene rubber (SBR)

styrene and styrene derivatives

— in asymmetric catalysis 23, 56, 84, 85, 130,
276, 277, 284, 285

241

— coproduction in epoxidation reactions 309,
311
— in cross-coupling reactions 253, 256, 391

— hydroamination 291, 292

— oligomerization 385

— polymerization 161, 192, 200, 241, 387

— synthesis in Heck reactions 259

substrate activation 9,10, 11, 28,96, 272,321,
341

sunscreen 262

supercritical state 170
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supported catalysts/catalysis 11, 91,169,170,
175, 177 see also surface-bound/grafted
complexes
supported ionic liquid-phase (SILP)
catalysis 91
supramolecular catalysis
surface-bound/grafted

94, 95

— carbido ligands/C atoms 96, 97

— Cr complexes 168

— H atoms 96-99, 335

— metal amide/imide complexes 143, 352,
403

— M-H/M-R complexes 138, 143

— N atoms/N, molecules 335-337

— organo ligands  96-100

— Ta-H/Ta—R complexes
351, 352, 378

— W-H/W-R complexes 138, 152

— Zr-H/Zr-R complexes 136, 137

surface complex 138, 337 see also surface-
bound/grafted complexes

Suzuki coupling 23, 25, 246, 249-252, 254,
256-258, 391, 392

symmetry equivalence 183, 184, 186, 187,
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symmetry-forbidden reaction 49, 373

symmetry of orbitals 69, 286, 373, 401, 404,
405

symmetry relationships 182, 187, 373

synaddition  37-39,42,54,163,174, 260, 261,
278, 280, 300-302, 398
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isomerization
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synchronous asymmetric induction 86
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synthesis gas 21, 77, 89, 95, 96, 102

syn/trans correlation 218, 221, 235

138, 139, 141, 143,

t

tailor-made catalysts/polymers
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tandem reaction 134, 141, 250 see also
domino reaction

Tebbe reagent 36, 120

telogen 231

telomerization 22, 207, 208, 219, 230-233

terminal oxo ligands 312, 318, 399

terpenes 207, 208, 263

tetratungstate structure 312

thermal polymerization of dienes 241

thermodynamic oxygen-transfer potential
(TOP) 307, 308
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thermoplastic elastomers (TPEs) 191

Thorneley-Lowe cycle 346

three-center/four-electron bond (3¢-4¢) 31

three-center/two-electron bond (3c-2¢) 31

threo, definition 301

threo polymer 386
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structure 175-177, 384

TOF see turnover frequency

Tolman parameter 16, 227, 228, 254

TON see turnover number

topic relationships between molecular
fragments 183, 184

topomers, topomerization

trans addition 267, 301

transalkylation 147, 166

transalkylation reactor 146

transfer dehydrogenation 142, 143

transfer hydrogenation ~ 73-75, 142

transition state 17, 19, 25, 38, 49, 65, 85, 95,
119, 135, 163, 165, 185, 212, 240, 253, 271,
279, 298, 311, 323, 335, 363

transition state theory 7

transmetallation  246-248, 265, 391, 399

TRANSPHOS 90

triad 173, 175, 383, 384

Tsuji-Trost reaction 264, 269, 291, 394

turnover frequency (TOF) 12, 151, 186, 340

turnover number (TON) 12, 13, 151

turnstile mechanism 141

210, 211, 388

u
Umpolung of the reactivity 245

14

Vaska complex 34

Vestamid 224

vinyl acetate 161, 304

vinylcyclohexene (VCH)
229

vitamin A 93, 208

volcano plot 340, 341

224, 225, 227, 228,

w

Wacker process 22, 295, 297, 303, 398

— mechanism  297-302

— quantum-chemical calculations 299

Wacker reaction 301, 302, 303, 305, 398

water-gas (shift) equilibrium 112

water-gas shift reaction 102, 105, 106, 112,
335,371

— mechanism 105, 112, 113

— reverse reaction 93

Watson-Crick base pairing 94
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Woodward-Hoffmann rules 373 Ziegler growth (Aufbau) reaction 39,
Wurtz reaction 245, 360 145-147, 199
X Ziegler-Natta catalysts 163, 169, 170, 173,

Xantphos 90, 91, 291 175, 179, 192, 207, 234, 242
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