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Subject Index

a alkynes

acetonitrile 299-300 — hydrosilylation 285, 287

acetylene, cyclotrimerization 351-355 — hydrosilylation, Wu-Trost mechanism 305
acrylate-enolate complexes 185-188 — intermolecular hydrosilylation 304
acrylates — late transition metal complexes 303-309
— complex formation 183-184 aminoacid ligands 27

— coupling reactions 188 ammonia, bond insertion 343-347

— group transfer polymerization 181-214 apparent catalyst productivity 173
activation energy 155, 136, 209 asymmetric ring-closing metathesis 247
— C-H activation 268 asymmetrical R-R’ coupling 137-138
— computed 322 axial ligands

— methane 274 — Bz chemistry 38-41

— 2-methylbutane 333 — chlorophylls 50-51

— oxidative dehydrogenation 238 — cytochromes 42-44

addition reaction, oxidative 112-113 — F430 41-42

o-agostic interaction 158 — globins 42

f-agostic interaction modes 168 — heme enzymes 44-47, 52

f-agostic precursors, equilibration 160 - His ligand  47-50

f-agostic species — negative 47

— olefin propagation 149-150 — neutral 52

— structures 156 — reduction potentials 51

alcohols  276-281 — tuning of tetrapyrrole cofactors 38-51
— hydrogen transfer 279

— oxidation 241 b

— solid-state catalysts 231 B, chemistry 38-41

alkaline-earth metal catalysts 292-293 B3LYP 134,217

alkanes — ammonia reactions 344

— C-H activation 238-241 — di-zirconium complexes 105

— C-H bond activation 276 — di-zirconocene-N, 96

— hydroxylation 331-334 — p-elimination 281

— oxidative dehydrogenation 235-238 — hydrosilylation 298

— solid-state catalysts 231 — olefin metathesis 247

alkenes — olefin propagation 152

— early transition metal complexes 294-296 - rhenium(v)-di-oxo catalyst 302

— epoxidation 223 — Shilov reaction 266

— hydrosilylation 285 — tetrapyrrole cofactors 29

— late transition metal complexes 309-312  — two state reactivity paradigm 339

— organolanthanide complexes 290 backbiting intermediates, interatomic
alkyl-alkyl coupling 133 distances 201
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Subject Index

backbiting reaction 200-201

— mechanism 199

— profiles 210

— side reactions 198
bacteriochlorin 33

B(CFs) 294

benzene, C—H activation 265-284
bimetallic mechanism 181
bimolecular deactivation reaction 174
block orbitals 319

bond activation 231-245, 270-281, 347-351
— heterolytic 265-284

— methane 270-276

— reactivity paradigm 337-361
o-bond activation

— heterolytic 265-284

— oxidative addition 112

bond addition 133, 265

bond cleavage 14

— barrier 66

bond distances

— changes 323-324

— epoxidation 225

— epoxidation, counter cation effect 227
bond formation 131

bond insertion 343-347

bond lengths  92-93, 200

— CyH; polymerization 353

- Mg-ligand 50

o-bond metathesis 279

bonding evolution 355-360

— catastrophe theory 355

bovine erythrocyte GPx 6

BP86 247, 261

(Bpym)Cl, 273

branching ratios 323

broken symmetry potential 239
broken symmetry solution 234
Buchwald-Hartwig reaction 109
butadiene elimination 143

c

C-C bond activation 351-355

— barriers 269

— intermediate formation 352

— metal atoms 351-355

— reactivity paradigm 337-361
C-C bond formation 131

— dissociative mechanism 142-143
— intermediate III 133

— ligand effect 142

— metal effect 141

— solvent effect 144

— transition metal catalyzed 131-145

— unsaturated ligands 133-145

— unsaturated organic molecules

C=C bond synthesis 245

C—C coupling reaction 139

— alkynyl groups 141

— general scheme 134

— profiles 211

C=C double bond, coordination 258

C-F bond breaking 275

C—H activation, population changes 269

C-H bond activation 231-245, 268, 270—
274

- (Bpym)Cl, 273

— methane 270-276

— methane hydroxylation 324

144

- (NH;),PtCl, 272
— species  232-233
CH, 351

C,H; polymerization

— ground spin states 353

— rate-determining step 352

[(7-CsHs)a Zt]o[Ma, 7%, n*(NH);)]  88-89

[(#°-CsMe, Hs-y }aM]a (1, 7%, 7%-N3) complexes
95-101

p-carbon

— complex formation 183-184

— coupling reactions 188

carbon-carbon  see C-C

carbon dioxide, hydrogenation 277-278

carbonyl compounds

— hydrosilylation reactions 285, 291-292

— reductive elimination 144

catalases 45-46

catalysis

— gas-phase  337-366

— homogeneous 131-145

— ion-pairing 215-230

— two state reactivity paradigm 337-361

catalyst modifications

— enolate-polymer model complexes

— ring-opening reaction profile 212

catalyst productivity 173

catalysts  231-244, 270

— C-H bond activation 273-274

— chirality 249

— polymerization process 151

— transition metal oxide 235-238

catalytic cycles

— cross-coupling reactions

-GPx 8

— heme proteins 45

— metalloenzymes 58

— molybdenum Co dehydrogenase 78

— NiFe-hydrogenase 75

206

110



— NO reduction 71

catalytic functions

- GPx 3-5,8-12,16-23

catalyzation 215-230

— ethylene epoxidation 228-232

cationic zirconocene metallacycle

cations

— CH4 bond activation 347-351

- X-H (X=0, N, C) bonds activation 339-
340

CCSD (T) calculations

CH4

— bond activation 347-351

— Mn* reactions 356-360

chain-end control

— olefin propagation 162

— ring-opeing reactions 190

chain-transfer reactions 164, 205

— group transfer polymerization 204-208

— p-hydride elimination 165

— internal barriers 206

chain-transfer-to-ethylene 168

chain-transfer-to-monomer, energies

Chalk-Harrod mechanism 286-289

— redox couples 288

change of charge 57

chirality 256

— catalyst 249

chlorin rings 30

chlorophyll 28, 52

— absorption spectra 50

— tetrapyrrole cofactors 50-51

cis-trans isomerization 127

cisplatin 270

Claisen condensation 198, 200

cleavage of N-O bond, transition state 70

closed shell ions 242

closed shell V¥ system 232

Co-Cbond 36

cobalamin 28

— bond stability 36

coenzyme B12 39, 52

coenzyme F430 52

complex connection pathway

— monophosphine systems

— transmetalation 118

complexes

— o-bond activation 265-284

— C-H bond activation 270-273

— conformations 185-188

— formation 184-185

— K, Ca, Srand B 292-294

— Mo, Wand Re 298-303

- R,M(PH;), 134-136

192-193

339

167

121

Subject Index

— RR'M (PH;); 137-139

- Ruand Os 303-312

—Zrand Ta 294-296

computational models

- GPx 5-6

— group transfer polymerization 182-211

— olefin epoxidation 217-218

coordinated complexes

—endon 92

- side-on 91

coordination intermediates

— Mo-based catalysts 257

— olefin metathesis 250

— ring-closing metathesis

corrin rings 30, 52

Cossee—Arlman mechanism 149

counter cation effect 222

— olefin epoxidation 221, 226-228

counteranion, reaction rates 170

counterion 152-153

coupling reactions

— calculated energetic 139

— energy profiles 189

— transition states 188-190

Cp,Zr complex, hydrosilylation 296

Cr', geometrical parameters 350

cross-coupling reactions

— mechanisms 110

— palladium-catalyzed 109-129

— Stille reaction 121

crossing seam 325-326

crystal structures

— cytochrome c peroxidase 49

-GPx 1

cusp catastrophe, bonding evolution 356-
357

CxH activation, Gibbs free energy 239

cyano groups, reductive elimination 144

cyclic pathways, Stille reaction 122

cyclotrimerization 339, 351-355

cytochrome C oxidase

— binuclear center 65

— bond strength 65

255

— energy diagrams 67-69
— metalloenzymes 64-70
— N-side 64
- P-side 64

cytochrome C peroxidase, crystal structure
49

cytochrome-like electron transfer, tetrapyrrole
cofactors  35-36

cytochrome models 43

cytochrome P-450, catalytic cycles 45

cytochrome P450 220

369
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Subject Index

cytochromes, tetrapyrrole cofactors 42-44
cytosolic (GPx-1) 1

d

d-electrons, metal-oxo bond 319
dehydrogenation 235-238

density functional theory (DFT) 29, 181-

214, 337-366

— methane hydroxylation 317-336

— olefin epoxidation 215-230

— olefin metathesis 245-264

50-deoxyadenosylcobalamin (AdoCbl) 36

Desulfomicrobium bacalum, X-ray structure
72-73

desymmetrization, Ru-based catalysts

DFT see density functional theory

di-V-substituted-y-Keggin
[8-1,2-H,SiV,;W19040]*~ polyoxometalates
215-230

di-V-substituted y-Keggin POM 223

di-zirconium complexes, stabilization energy
103

di-zirconocene-N,

— dinitrogen hydrogenation 87-91

— energetics 94

- energy gap 96

— reactivity 91

diastereomeric zirconocene metallacycles
196

diazenido complex 88

Dieckmann condensation, side reactions
198

dienes

- ring-closing 258

- ring-closing metathesis 246

dihedral angle, olefin metathesis

dihydrogen molecules 276-281

dimeric vanadium species, solid-state catalysts
232

dinitrogen, early transition metal complexes
296-298

dinitrogen hydrogenation

— [(n°-CsMeuHs-u )aM]a(uy,1%,1%-N3)
complexes (M = Ti, Zr, or Hf) 95-101

- computational insights 83-105

— coordinated molecules 87-91, 103-105

— di-zirconocene-N, complexes 87-91

— dizirconium-dinitrogen complexes with
bis(amidophosphine) (P2N2) and
cyclopentadienyl (CP) ligands 101-103

— N, coordination modes 91-95

— Zr centers  101-103

dinuclear complexes 104

— hydrogenation 94

256

248-249

dioxide cation, Cr™ 351

dioxygen evolution, energy diagram 62—63

dioxygen reduction, energy diagram 67-69

dissociative pathways

— oxidative addition 112-113

— Stille reaction 123

distal side, tetrapyrrole cofactors 38

ditantalum dinitrogen complex 297

dizirconium-dinitrogen complexes 296

— reactivity 91

— with bis(amidophosphine) (P2N2) and
cyclopentadienyl (CP) ligands 101-103

double spin crossing 337

e

E-Se-NOO complex, glutathione (GSH) 22

early transition metal systems 274-276

— polymerization process 151

—Zrand Ta 294-296

effective spin—orbit operator, methane
hydroxylation 326

eight-membered metallacycles

— backbiting reaction 200-201

— proton transfer 201

electron affinity (EA), photosystem II 59

electron localization

— bonding evolution 355

— function 355-360

electron uptakes 68

electron withdrawing 202

electronic configurations, transition-metal
oxides 319

electronic coupling element 35

electronically excited ions 347

electrophile addition, C—C bond formation
131

electrophilic attack 269

p-elimination 281

elimination reaction

— reductive 125, 131-133

elliptic umbilic catastrophe, bonding evolution
356-357

enantiofaces

— Mo-based catalysts 258

— olefin metathesis 249

enantiomorphic site control, ring-opening
reactions 190

enantioselectivity

end-on

— coordinated complexes 92

— u! isomers 99

energetics

— C,Hy epoxidation 223

— di-zirconocene-N, 94

247, 253, 256



enolate o-carbon

— complex formation 183-164

— coupling reactions 188

— proton transfer 201

enolate complexes

— conformations 185-188

— formation 184-185

enolate-polymer model complexes, catalyst
modifications 206

epoxidation 215-230

- elementary processes

— mechanism  225-226

—model 218

Erker’s view, polymer chain propagation 152

ethane, reductive elimination 134

ethylene 220, 228-232

— intrinsic barriers 172

— polymerization 163

— reaction rates 173

extracellular (GPx-3) 1

Eyring equation 173

224

f-block metallocenes, group transfer
polymerization 181-214

F430 28

— tetrapyrrole cofactors

FeOt 318

first-row transition metal cations

— CH,4 bond activation 347-351

first-row transition metal ions

— insertion 343-347

— reactions 340-343

first row transition metal oxides, methane
hydroxylation 317-336

fold catastrophe, bonding evolution 356-357

formaldehyde

— C—H bond activation 233-235

— hydrogen transfer 280

— intrinsic barriers 234

— reaction energy 235

Frank—Caro process 84

frontier molecular orbitals 98

— metallacyclopropene complexes 308

frontside attack, ring-opeing reactions

Fryzuk complex 87

Fujiwara—Moritani reaction 267-270

41-42

339-340

190

g
gas phase 144, 232-233

— C—H activation 238-241
— catalysis  337-366
— reactions 317

— Ru-based catalysts 251

Subject Index

gas-phase calculations, oxidative addition
112

gastrointestinal tract (GPx-2) 1

Gaussian 03 program

- DFT 217

-GPx 5

— olefin metathesis 248

— olefin propagation 152

general mechanistic pathways 286-292

generalized gradient approximation (GGA)
functionals 338

GGA  see generalized gradient approximation

Glaser-Tilley mechanism 311

globins, tetrapyrrole cofactors 42

glutamate mutase, optimized structures

y-glutamylcysteinylglycine 6

glutathione (GSH) 22

— GPx catalytic activity 3

GPx see selenoprotein glutathione peroxidase

group IV metallocenes, homogeneous 149-
176

group transfer polymerization 181-214

— computational details 182-211

— interatomic distances 187

— states  188-190

Grubb's catalysts, olefin metathesis 245-264

GTP see group transfer polymerization

40

h

H-atom abstraction 329-331

— methane hydroxylation 322

H-H bond activation 276-279

H,0 molecules, Mn™ reactions 356—360

H,0;-based olefin epoxidation 215-230

[7-1,2-H,SiV,W1049]*~ polyoxometalates
215-230

Haber-Bosch process 84

halide replacement 119

Heck reaction 109

heme enzymes, tetrapyrrole cofactors

heme ligand 52

heme peroxidases

heme proteins 44

heterocoupling, potential energy surfaces
139

heterolytic cleavage 74

heterolytic H-H bond activation 277-279

heterolytic g-bond activation

— characteristic features 266-270

— hydrogen transfer reactions 279-281

high spin state 32

highest occupied molecular orbital (HOMO)
85

His ligands, tetrapyrrole cofactors

44-47

45-46

47-50

3N
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Subject Index

homocoupling, versus heterocoupling
pathways 140

homogeneous catalysis 131-145

horseradish peroxidase, amino acids
arrangement 48

hybrid B3LYP functional, ammonia reactions
344

hybrid QM/MM approach, GPx 5

hybrid quantum-mechanical (QM) models
183

p-hydride elimination

— olefin polymerization 164-165

— reaction energy 158

— stability 165

hydrocorphin rings 30, 52

hydrogen abstraction 236, 280

hydrogen peroxide 215-230

— ethylene epoxidation 228-232

— GPx catalytic activity 3

hydrogen peroxide coordination, GPx 12-14

hydrogen reduction, energies 242

hydrogen transfer reactions 279-281

hydrogenation

— carbon dioxide 277

— di-zirconocene-N, 94

— N, molecule 104

hydrogenolysis reactions 169

hydrometallation 286, 306

— molecular orbitals 287

hydroperoxy mechanism, epoxidation 225

hydrosilylation 285-316

— alkali and alkaline-earth metal complexes
293

— barriers 303

- bonding 313

— carbonyl compounds. 292

— ditantalum dinitrogen complex 297

— dizirconium dinitrogen complex 296

— energy barriers 303

—ionic 299

— mechanism 298

— metal-oxo catalysts 301

— olefin-first mechanism 295

— organolanthanide-catalyzed 291

— oxidative addition 286

— reductive elimination 286

— relative free energy 312

- tungsten-silylene catalyzed 299-300

hydroxo intermediate, methane hydroxylation
324

hydroxyl mechanism, ethylene epoxidation
228-230

hydroxylation 317-336

— barriers 332

— energy profile 320-324

— regioselectivity 331-334

— spin-orbit coupling (SOC) 326-329

i

imido complexes 276

impurities, homocoupling 139

indirect site-control, olefin propagation

inner-sphere reorganization energy

— cytochrome models 43

— tetrapyrrole cofactors 35-36

intermediate spin state 32

intermediates

— GPx structures  9-11

— Mo-based catalysts 258

— ONIOM structures 13

— relative energies 37

- ring-closing metathesis 255

— ring-opening, interatomic distances

— silicon-containing  285-316

intrinsic reaction coordinate (IRC)

— analysis  324-326

— methane hydroxylation 317-336

iridium complexes, C—C coupling reaction
139

isobacteriochlorin 33

isoelectronic complexes 186

isomerization 21, 126-127, 289

163

194

219

— barriers 94, 127

— water molecule reactions 342

k

kinetic isotope effect (KIE) 329-331

— methane hydroxylation 317-336
—values 330

)

Lacunary [y-(SiO4)W 1903, Hy]*~
polyoxometalates 215-230

lanthanocenes 274

late transition metal catalysts, C—H bond
activation 273-274

late transition metal complexes, Ru and Os
303-312

ligand association 143

ligand environment 105

ligand structure 27

ligand substitution, monophosphine systems
121

ligands, axial see axial ligands

localization domains, Mn™ reactions 358

localization function, bonding evolution
355-360

low spin state 32



lowest unoccupied molecular orbital (LUMO)
83-85

m

M"-NH3 bond, dissociation energy 343

main group metal complexes, K, Ca, Sr and B
292-294

Marcus equation 35

Markovnikov hydrosilylation, alkenes 303

Mars—van Krevelen mechanism 237

mechanistic pathways

— general 286-292

— hydrosilylation reactions 313

— new discovered 292-312

MeO~ elimination, backbiting reaction
200

metal-carbene complexes 347

metal cations

— CH4 bond activation 347-351

- X-H (X=0, N, C) bonds activation 339-
340

metal complexes

— K, Ca, Srand B 292-294

— Mo, Wand Re 298-303

— reactivity 141

— Ruand Os 303-312

—Zrand Ta 294-296

metal compounds, reactivity paradigm
337-361

metal ions 340-343

- bond insertion 343-347

metal oxides

— C-H bond activation 231-245

— catalysts 235-238

— methane hydroxylation 317-336

metal-oxo bonds 319

— energies 242

metal-oxo catalysts, hydrosilylation 301

metal silylene complexes

— alkene hydrolsilylation 309

— structures 311

metallacycles

— backbiting reaction 200-201

— decomposition 202

— group transfer polymerization 198-204

— interatomic distances 194

— olefin metathesis 250

— proton transfer 201

— ring opening 204

metallacyclopropene complexes 308

metallation reaction, tetrapyrrole cofactors
37-38

metallocene-acrylate-enolate complexes,
conformations 185-188

Subject Index

metallocene-enolate complex, formation
184-185

metallocene-MA complex, formation 184

metallocenes

— group IV 149-176

— group transfer polymerization 181-214

— ten-membered 201-204

metalloenzymes

— charge 58

— cytochrome C oxidase 64-70

— energy diagrams 59-79

— modeling 57-80

— molybdenum CO dehydrogenase 76-79

— NiFe-hydrogenase 72-76

— nitric oxide reduction 70-72

— photosystem II  59-64

— reaction energy 58

metallopentacycle formation 355

metathesis transition state 85

methane 271

— ¢-bond activation 270-276

— dehydrogenate 347

— metathesis 271

methane C-H bond activation 265-284

— energy barriers 274

— ionic radius 274

— potential energy surfaces 348

methane hydroxylation 317-336

- angular momentum operators 327

— energy profile 320-324

— excited state 325

- ground state 325

— isotope effects 329

— pathways 329

— reaction efficiencies

— spin inversion 318

— spin-orbit coupling (SOC)

— states 325

methane monooxygenase, soluble 318

methanol

— binding, model energies 233

— hydrogen transfer 280

— oxidation 233-235

— solid-state catalysts 232

3-methyl-2-butanol, energy diagram 332

2-methylbutane

— C-H bond 333

— regioselectivity 331

methylcobalamin (MeCbl) 36

Mg-ligand bond length 50

microsolvation effects, Shilov reaction 266

middle transition metal complexes, Mo, W
and Re 298-303

migratory insertion, olefin 153

322-323

326-329

373
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Subject Index

miomorphic process

— bonding evolution 355

- NHj (H,0) 358

MM models see molecular-mechanical
models

Mn* reactions 344

— potential energy profiles 357

— states  356-360
— topological structures 356, 359-360
Mo-based catalysts 257-260

- geometry 258-259

Mo-catalyzed olefin metathesis

Mo™" complexes

— atomic spin densities 320

— bond dissociation energy 320

— reactivity  319-320

— species  319-320

modeling, mechanisms for metalloenzymes
57-80

models

— group transfer polymerization 183

— olefin epoxidation 217-218

— olefin metathesis 247-250

— solid-state catalysts 231-244

molecular-mechanical (MM) models 183

molecular orbitals 319

— analysis 85

— frontier 98, 308

— highest occupied 85

— lowest unoccupied 83-85

molecular weight control 175

molybdenum Co dehydrogenase

— barriers 78

— catalytic cycle 78

— metalloenzymes 76-79

— optimized structure 77

mono nuclear early d- and f-block
metallocenes 181-214

monomer addition 200

monomeric unit, GPx 6

monomeric vanadium species, solid-state
catalysts 232

mononuclear W(VI)-complex 221

monophosphine systems 120-121

- connecting complex 121

monovanadium, olefin epoxidation 216

Morokuma-—Kitaura energy decomposition
analysis 102

multinuclear transition metal complexes
104

245-264

n
N-H bond insertion 343-347
N-N bond lengths  92-93

N-N stretching frequencies 93

N; coordination modes, dinitrogen
hydrogenation 91-95

N; molecule hydrogenation 104

NHj3 molecules, Mn™ reactions 356-360

NH; (H;0), miomorphic process 358

(NH;3),PtCl,, C-H bond activation 272

NiFe-hydrogenase

— metalloenzymes

— reaction rate 75

nitration pathways, GPx 20-23

72-76

nitric oxide reduction, metalloenzymes 70—
72

nitrogen

— natural population atomic charges 97

- reduced 83

nitrogenase 83

NO reduction, catalytic cycle 71

nomenclature, olefin metathesis 250-251

non-radical mechanism

— isotope effect 330

— methane hydroxylation 318
nucleophile attack 133

o

0O-0O bond 61

— cleavage 14

— cytochrome C oxidase 65

ODH  see oxidative dehydrogenation

OH addition, methanol oxidation 233

olefin-alkyl complex 153

olefin binding 158

— reaction rates 170

olefin epoxidation 215-230

— computational details 217-218

— mechanism 218, 223

— reaction mechanism 224-225

olefin-first mechanism, hydrosilylation 295

olefin insertion barriers 172

olefin metathesis 245-264

- nomenclature 250-251

— side-coordinated structures 250

olefin polymerization

— absolute rates of reactions 170-172

— chain propagation 152-163

— chain-transfer-to-hydrogen 168-169

— chain-transfer-to-monomer 166-167

— computational details 152

— homogeneous group IV metallocenes
149-176

— p-hydride elimination 164-165

— kinetics  173-175

olefin propagation

— free energy 154



— interactions 162

— kinetics 154

— mechanism 150

— misinsertion 160

Oligotropha carboxidovarans, molybdenum Co
dehydrogenase 76

ONIOM structures, GPx 13

organic electrophile addition 131

organoboronate species 114

organolanthanide complexes, hydrosilylation
290

osmiums-silylene complexes, alkene
hydrolsilylation 310

oxidation pathway, GPx 16-20

oxidative addition 112-113, 265-284, 306

— ammonia reactions 343
- hydrosilylation 286

— methane 271

— non-polar s-bonds 112

— water molecule reactions 340
oxidative dehydrogenation 231, 235-238
— C—H bond activation 233-235

— energy barriers 234

— propane 237

oxygen-evolving complex (OEC)

— photosystem II 59
— structure 60
oxygen radical sites
oxyheme 42

240

p

palladium(II) diphosphine 120

palladium-catalyzed cross-coupling reactions
109-129

— oxidative addition 112-113

— reductive elimination 125

— transmetalation 114-124

peroxidase activity

_GPx 3,812

peroxidase mechanism, GPx 3

peroxo species 218

peroxynitrite 15

— concerted oxidation mechanism 17

peroxynitrite/peroxynitrous acid 4

- coordination 17

peroxynitrous acid 15

— concerted oxidation mechanism 18

— stepwise oxidation mechanism 18

PES see potential energy surfaces

bis(phosphine) systems 118-119

phospholipid hydroperoxide (GPx-4)r 1

photosystem I1

— metalloenzymes 59-64

— reaction center 59

Subject Index

platinum catalyzation, hydrosilylation 287

platinum redox couples, Chalk—Harrod
mechanism 288

plyomorphic process, bonding evolution
355

polymer chain propagation 152

polymerization 151

— acrylates 181-214

— mechanism 184-195

— olefin 149-176

polymerization barrier

polymers

— chain transfer reactions

— syndio-enriched 190

polyoxometalates 215-230, 228-232

— catalysts 215-225

porphyrin 28, 30, 52

— model 49

potential energy surfaces (PES)

— alkene hydrolsilylation 310

— ammonia reactions 344

— homocoupling 140

— p-hydride elimination step 164

— methane activation 348

— methane hydroxylation 321

— Mn" reactions 345

— olefin propagation 159-160

- Sct 341

propane

— oxidative dehydrogenation 237

— solid-state catalysts 232

propyl radical, oxidative dehydrogenation
237

propylene polymerization 163

proton affinity (PA)

— molybdenum Co dehydrogenase 78

— photosystem II 59, 62

proton transfer 199, 201, 204

— epoxidation 224-225

— pathways 74

proton uptakes 68

PSII  see photosystem 11

PY(II) complexes, C—H bond activation 270-
273

Pt(Bpym)Cl,

153

204-207

338

270

q
QM/MM calculations
— olefin metathesis

209
245-264

quantum-mechanical models 183
r
R;M(PHj3), complexes 134-136

radical cations, very reactive 242

375
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Subject Index

reaction profiles

— backbiting 210

- C-C coupling 211

— formaldehyde formation 234

— polymer chain transfer reaction 205-206
— ring-opening 212

reactions

— backbiting 200-201

— first-row transition metal ions 340-343
— Fujiwara—Moritani  267-270

— hydrosilylation  285-316

— involving transition metals 355-360

- Mn*t  356-360

- ring-opening  190-195

— Shilov  266-267

reactivity paradigm 337-361

recombination transition state 324

redox couples, Chalk—Harrod mechanism
288

reductase activity

- GPx 3-5,16-23

reductase mechanism, GPx 4

reduction potentials

reductive elimination 125

— asymmetrical RROM (PH3); complexes
137-139

— C-C bond formation 131-132

— carbon-carbon bond formation 131-133

— carbon dioxide 277

— Chalk—Harrod mechanism 289

— homocoupling versus heterocoupling
pathways 140

— hydrosilylation 286

— symmetrical R,M(PHj3;), complexes
134-136

— unsaturated organic molecules

regioselectivity 290, 331-334

— hydrosilylation 293

reorganization energy
reorganization energy

reversible coordination 150

rhenacyclopropene 307

rhenium(v)-di-oxo catalyst 301-302

rhodium catalyst 288

ring-closing, reaction profile 258

144

see inner-sphere

ring-closing metathesis 246

— energies 251

— geometric parameters 254
ring-opening reactions 190-195
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