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ablation, laser 29

absorption spectroscopy 30
acceptorless dehydrogenation 200
acetal-protected 1,3-syn-diols  304-306
acetalization 261

acetophenone 214

acetyl CoA synthetase (ACS) 433,447
acetylenes 195, 196

acids

— amino 358

— aqueous acidic work-up 289

— (=)-kainic 251

— Lewis 157-158

- mCPBA 72-73

— nucleic 377-391

— phenylboronic 212, 218
acrylates  209-210

activation

— catalysts 152-155

— parameters 464

— small molecules 25-52

— ultrasonic 192

active site models 428-437

— functional 437-446

activity, SAR 301

activity driven assays 71
acyliminium cyclization 265-266
n-acylpyrroles 215

addition
— conjugate 218, 249
— cyclo- 290

— intramolecular oxidative 89

— Michael, see Michael addition

— nucleophilic  82-87, 301-308

— oxidative 187

adiponitrile (ADN) process 163—164
Ag, see silver
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agostic interaction 7

alcohols

— alkynyl allyl 257

— aminoalcohol synthesis  306—308
— homoallylic 302

aldehydes

— allylation 215

— hydroformylation 162
Alder-ene reactions 256, 259, 261
Alder, see also Diels—Alder ...
aldol condensation 266

aldol coupling 300

alkanes

— dehydrogenation 200

— oxidation 126

alkenes

— catalyst stereoselectivity 107-111
— desymmetrization 110

— hydroaminoalkylation 282

— hydroformylation 162

— intermolecular partners 99

— metathesis catalysts 107-111

— metathesis diastereoselectivity 107-118

alkoxides, hemiacetal 304

alkyl acrylates 210

alkylation

— asymmetric allylic 320

— enantioselective 324

alkylgold intermediates 82-87, 101

alkylidene complexes 228, 258

alkynes 82

— group 4 metal catalysts 281-286, 289,
292-294

— hydroamination 281

alkynones 271

alkynyl allyl alcohols 257

alkynylation 268-271

allenes 82
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allenic amides 85
y-allenyl sulfonamides
allenylation 300
allenylidenes, gold 99
allenynes 262
1,5-allenynes 89-90
allyl alcohols, alkynyl
allyl complexes 224
allyl ethers, cyclic 263
allyl transfer 199
allylation 215
allylboronic esters
allylchlorides 189
allylgold(I) species 86
allylic alkylation 196, 199
— asymmetric 320
allylic amination 220, 387-389
— asymmetric 413-414
allylic esters 88
allylic etherification, decarboxylative
allylic hydroxylation 244
allylic oxidation 267
allylic substitution, asymmetric 239-253,
318-322
(m-allyl)Ir complexes
allylsilanes 325
allylstannanes 215
amidozirconium complex 293
AMINAP 414-416
amination
— allylic 220, 387-389
— asymmetric allylic 413-414
— reductive 249, 258
amines, tertiary bases
amino acids 358
B-amino ethyl alkylidene tetrahydrofurans
258
aminoalcohol synthesis  306—308
aminoalkenes, secondary 196—198
aminoguanylation 288
ammonium, CAN 139
“anchor” unit 313-314
ancillary ligands  242-244
anellated benzothiophenes
anellation 97
anharmonicity constant 32
anionic ligands 113
— non-Cp 149-150
annulated heterocycles 294
anti-Brownian electrokinetic (ABEL) trap 54
anticancer agents 247, 299
apoenzymes 428
aqueous acidic work-up 289
arenes, borylation 201

335

257

215

245

240-242

191

100

artificial phosphoresterase 432

aryl bromides 209-210

aryl halides 212

arylation, Suzuki 274

asymmetric allylic alkylation 320

asymmetric allylic amination 413-414

asymmetric allylic substitution 239-253,
318-322

asymmetric catalysis 313

asymmetric hydrogenation 378

asymmetric hydrosilylation, ketones
331-332

asymmetric reactions, multiple
catalyst-controlled 250

atom dimers, reactions 35

Au, see gold

avidin 378

aza-chalcone 379

azidation, enantioselective 327
b

benzimidazolinylidene 194

benzocyclobutene substructures 99

benzofulvenes 96

benzofuran 268-269

benzothiophenes, anellated

benzylphenylsulfide 403

Bergman-like cyclization 97

biaryloxide ligands, steric shielding 108

bidentate ligands 318-322

- NHC 327-332

bioavailability, iron 123

biocatalysis 235, 343—345

biological halogenation reactions 136

biologically active compounds 245-246

biomimetic catalysts 423-451

biotinylated phosphine—rhodium(I) complex
378

bis-ligating TTP-type ligands

biscarbene ligands 183-206

bis(copper) centers 435

2,2'-bis(diphenylphosphano)-1,1’-binaphthyl
(BINAP) 259-261,414-416

bisimidazolium salts 184

1,3-bismesityl-2-imidazolidinylidene ligand
474

bis(NHC), see biscarbene ligands

bisoxazolines 320-322

— copper catalysts 416-419

bisphospholanes 314

bispidine ligands 124-125

bleaching catalysts 125

blended spin states 128

BODIPY 54, 60

100

171



— double bond reactions 71-74
— dye photostability 72
bonds

— C-C multiple 281-283

— cleaving enzymes 359-375
— distances 129

— double 71-74

-P-O 359-375

— phosphodiester 362

borylation, arenes 201

BOX 314-315,417-419

boxmi
(bis(oxazolinylmethylidene)isoindolines)
314, 322-327

bromides, aryl 209-210

bromination 274

Buchwald — Hartwig reaction 213

bulky ligands 221-229

1,3-butadiene, hydrocyanation 174

butterfly flip 169

2-butyne, cycloaddition 290

4

C—-C multiple bonds

Cs-chirality 316-318

C—N-coupling 281-297

calculations

— catalytic cycle 179

— enzymatic mechanisms 361-362

— multireference 27,42-43

- PCM 309

— quantum dynamical

camphor 348

CAN (cer(IV) ammonium nitrate) 139

CAP (complex absorbing potential) 13-15,
19-20

281-283

12-20

capillaries
— fused-silica 399, 457
— reactors 459

carbazole-based pincer complexes 189
carbenes

— abnormal pincer complexes 193
— NHC, see N-heterocyclic carbene

— oxcarb 314-315

— ruthenium 111-114

carbenoids, electrophilic 95
carbo-BINAP 415-416
carbodiimides 286-288

carbon centers, tetrasubstituted 303
carbonyl molybdenum(0) complexes
carbopalladative insertion 268-271
carbosilane dendrimers 417
carboxylic esters 65

cascade reactions 255

438

Index

catalysis

— asymmetric 313

— bio-, see biocatalysis

— cross-coupling 208-214

— enantioselective 314

— enzymes 359

— gold 81-105

— heterogeneous, see heterogeneous catalysis

— homogeneous, see homogeneous catalysis

— “inateabag” 416-419

— oxidation 123-145

— polymerization 316-318

— process mechanisms 1-3

— quantum dynamics 5-23

— sequential 299-312

— single-molecule 53-79

— stereoselective 235, 407-421

— two-step sequential 236

catalysts

— activation 99-101, 152-155

— alkene metathesis 107-111

— biomimetic 423-451

bleaching 125

— “catalyst by the meter” concept
473-475

— chiral 110, 313-341, 407 -408

— combinatorial selection 381-382

— ferryl 128-130

— group 4 metal 281-297

— Grubbs-type, see Grubbs-type catalysts

— high-throughput screening 453-477

— hyperbranched 412

— immobilization 59

— immobilized 393-405

— in synthesis 235-238

— iridium, see iridium ...

— Karstedt’s 399, 402, 472

— molybdenum 109, 115

- new 119

— NHCP ligands 207-233

— nickel 161-181

— palladium, see palladium ...

— Phillips polymerization 148

— protective environments 423-451

— pyrphos-based 409-414

— rhodium, see rhodium ...

— RNA-based hybrid 382

— Schrock-type 108

— Schrock—Yandulov 443

— selective hybrid 377-391

— single-site organochromium 147-160

— spin states 128-130

— titanium 283 -284, 286—-287

— transfer 91-93

459,
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catalysts (contd.)

— tunable 157-158

— Union Carbide 147

— vanadium salen 403

— zirconium 287-294
catalytic activity

— iridium complexes 200-202
— rhodium complexes 194-199
catalytic aminoguanylation 288
catalytic cycle 1-3

— benzofulvene formation 96
— calculations 179

— gold catalysis 82

complex absorbing potential (CAP) 13-15,

19-20
complex polyketides 299-312
complexes
— (m-allyD)Ir 241-242

amidozirconium 293
carbonyl molybdenum(0) 438
catalytic activity 194-202
chromium 18-20, 149-150
copper, see copper complexes
cyclic superoxo 40

dihydrido dihydrogen 194
dimetallic 190

— molybdenum oxotransferase 445 — DNA-conjugated transition-metal 377

— B-substituted naphthalenes 98 — double attachment 425
cationic metal monoxides 42 — end-/side-on-bonded 39
CCCligands 185 — ferryl 126
CcO (cytochrome c oxidase) 442-443 — heterodinuclear 334
cer(IV) ammonium nitrate (CAN) 139 — hydrazinediido 289
chain-end control 115 — hydrazinediido-zirconium 286
chain length, polymers 154 — hydroperoxo 352
chain termination 155-157 — immobilized 64
chalcones, see 1,3-diaryl propenones — immobilized mixed-ligand complex 427
chelators — iridium 200-202, 328
— fluorophore-labeled Cu(Il) 64—71 — late-transition-metal 13-15
— tetradentate 68 — manganese 440
— tridentate 68 — matrix-bound 424-427
chiral catalysts 313-341 — methyl 18
— fixation 407-408 — methylallyl 241
— ruthenium 110 — 1,5-naphthyridine 157
chiral ligands 237 — NHCP palladium allyl 224
chiral NHCP complexes 213 — NHCP ruthenium alkylidene 228
chiral NHCP metal complexes 217 — nickel 171,175
chiral trisoxazolines 318-322 — nitrido 439
CHIRON 67 — nonheme iron 123-145
meta-chloroperbenzoic acid (mCPBA) — pincer, see pincer complexes

72-73 — rare-earth 316-318
chloroperoxidase (CPO) 350-352 — rhodium, see rhodium complexes
chromatographic separation methods — salen 401-403

454-455 - scandium 316-317

Schiff base vanadyl 439

— titanium half-sandwich 286
— vinylgold(I) 83
comproportionation 425-426

chromatography, unified equation of 463
chromium complexes 18-20, 149-150
chromophores 60

— ruthenium(I) 441

Claisen, see Gosteli—Claisen rearrangement condensation

“Clip-Phen” 69 — aldol 266

clusters — cyclocondensation 274

— formation and characterization 32-35 — Knoevenagel 258-259

— metal oxide 25-52 Condon, 34 see Frank—Condon analysis

confocal setups 61
conjugate addition 218, 249
contact time 458
conversion profiles
cooling 353

— reactions 35

cod (cycloocta-1,5-diene) 239

combinatorial high-throughput screening
473-475

combinatorial selection, catalysts

460-464
381-382



n-coordination 81-82

copolymerization of cyclooctene 114

copper catalysts 416—419

copper complexes 318-320

— BINAP —copper(I) hydrosilylation
414-416

— bis(copper) centers 435

— Diels—Alder reaction 379

— NHCP 226

copper(II) chelators

coumarins 267

64-71

coupling

— aldol 300

- C-N- 281-297
— ferromagnetic 45
— Heck 209

— Heck—Mizoroki 210

— peptide 410

— Sonogashira 269-270, 383

— Suzuki—Miyaura 211-213, 383
— Tsuji—Trost 307

- Wittig 323
covalent immobilization 394—395
Cp (cyclopentadienyl) 150-151

CPO (chloroperoxidase) 350-352
cross-conjugated trienes 89
cross-coupling catalysis 208-214
crossing points (MECPs) 9
crotylation 300

cryptocaryone 247

Csl substrates 30-31

CSP Chirasil-B-Dex 469-471
Cu, see copper

cuprophilicity 225

cycle, catalytic, see catalytic cycles
cyclic allyl ethers 263

cyclic B-ketoesters  326—327
cyclic superoxo complexes 40
cyclization

— allenynes 90

— Bergman-like 97

— diynes 308-310

— hydroaminomethylation 247-248
— metal-catalyzed 255-280

— Pictet—Spengler acyliminium 265-266
— tryptamine synthesis 285
cycloaddition, 2-butyne 290
cycloalkynes 90
cyclocondensation 274
cyclohexane 135,137
cyclohydroamination 335
cycloisomerization 83-84

— 1,5-allenynes 89

— metal-catalyzed 255-280

Index

cycloocta-1,5-diene (cod) 239
cyclooctene 135

— copolymerization 114
cyclopentadiene 379
cyclopentadienyl (Cp) 150-151
cytochrome enzymes 344

- CcO  442-443

— P450 348-352

d

database search, Web-of-Science 60

Davidson corrected multireference
calculations  42-43

decarboxylative allylic etherification 245

dehydrogenation

— acceptorless 200

— hydrocarbons 44

— transfer 200

dendrimers 407-421

dendronized polymers 408

design, ligands 148-149, 161-181

destabilization, ground-state 359

desymmetrization, alkenes 110

deuterium isotope labeling 95, 177

di-ortho-substituted phenolate ligands 110

diamine synthesis 306-308

1,3-diaryl propenones 271

diarylhydrazines 292-293

3-(diarylmethylene)indolin-2-ones 270

2,4-diarylpyrano(2,3-b]indoles 273

diastereoselectivity, alkene metathesis
107-118

dibenzocyclooctatetraene (dbcot) 242-244

dichloromethane (DCM) 73, 189

endo-dicyclopentadiene 456

didentate phospholane ligands

Diels—Alder reaction 379

— inverse-electron-demand 383

— retro 456

Diels—Alder sequence 271

dienes, DNA —diene conjugates 389

1,3-dienes, hydrocyanation 165-166

o,n-digold acetylides 92

dihydrido dihydrogen complexes 194

dimerization reactions 41

dimers, reactivity 37

dimetallic complexes 190

dimethyl malonate 320

2,3-dimethylazirinido species 291

1,3-syn-diols, acetal-protected 304—306

dioxygen, as oxidant 139-140

diphenylhydrazine 292

E-1,2-diphenylpropene 329

332-337
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1,3-diphenyl-1-propene-3-acetate 413

diphosphine ligands 176

diynes 92

— cyclization 308-310

DNA-based systems 344

DNA cleavage 344

DNA conjugates 65

— transition-metal complexes 377

DNA —diene conjugates 389

domino reactions 255

— hydroformylation—cyclization 247 -248

— nucleophilic addition - Tsuji—Trost

301-308

domino synthesis,
2,4-diarylpyrano(2,3-b]indoles 273

donor functions 151

double attachment, complexes 425

double bonds, reactions 71-74
“dream-reactions” 120
droplets 55, 59

dual activation catalysts 99-101
DuPont ADN process 163 —164

dyes, photostability 72

e

EcoRV  359-375

electrokinetic trap, ABEL 54

electron donating ligands  183-206

electron-rich ligands 221-229

electronic states, density 38

electrophiles, reactions 87-89

electrophilic carbenoids 95

elementary processes, molecular

elementary reactions

— gold catalysis  81-105

— mechanisms 1-3

enantioenriched tetrahydro-f-carbolines
266

enantiomorphic site control 115

enantioselective alkylation 324

enantioselective azidation 327

enantioselective catalysis 314

enantioselective hydrocyanation 166

enantioselective sulfoxidation 403

end-on-bonded O, complexes 39

endocyclic position 86

endonucleases, see ECORV

5-23

energy
— ethylene structure 11
— FRET 54-55

— Gibbs free 179, 464
- PES 74

— reorganization 131
— zero-point vibrational 9

enynes 92

— cycloisomerization 257
enzymes

- ACS 433-434

— apoenzymes 428

— biomimetic catalysts 423
— cytochrome 344

— EcoRV  359-375

— hydrogenases 433
— iron oxygenase 430
— myosin 359-375

— NTPase 361

— P450 348-352

— phosphate reactions
enzymology, single-molecule
epoxidation reaction 73
epoxide opening 300
equations, see laws and equations

esters

— allylboronic 215

— allylic 88

— carboxylic 65

- a-keto 469

— a-keto isopropyl 472

etherification, decarboxylative allylic 245
ethers, cyclicallyl 263

ethylene insertion 18-20

ethylene structure, energy 11
evaporation, thermal 29

exocyclic position 86

Eyring equation 464

Eyring plot 471, 473

360-361
54-55

f

Fe, see iron

FELs (free-electron lasers) 354
Fenton-type chemistry 127

ferric state, low-spin 349
ferrocenediyl NHCP ligands 214
ferrocenyl diphosphines 409
ferromagnetic coupling 45

ferrous precursors, oxidation 125-127
ferryl catalysts, spin states  128—130
ferryl complexes 126

ferryl oxidants 130-132

first-order reactions 458

Fischer indole synthesis 284
five-membered rings, formation 94, 97
fixation, see immobilization

flip, butterfly 169

flow-through micro reactors 453
fluctuations, fluorescence intensity 70
fluoresceins 54, 60

— diacetate 63



fluorescence

— intensity fluctuations 70

— quenching 68

— single-molecule chemistry 61-62

- SMFS 53

fluoridolysis 444

fluorogenic substrates 62

fluorophore-labeled Cu(II) chelators

formation

— five-membered rings 94, 97

— metal atom dimers 32-35

— metal oxides 38-43

— Z-selective 107-109

Forster resonance energy transfer (FRET)
54-55

Fourier transform ion cyclotron resonance
(FT-ICR) mass spectrometry 28

Frank—Condon analysis 34

free-electron lasers (FELs) 354

functional active site models 437-446

functionalization, site-specific 382-387

furan core 309

fused-silica capillary 399, 457

64-71

g

gallium, dimer reactions 36

gas matrices, inert 25-52

Gibbs free energy

— activation 464

— 2M3BN isomerization 179

Glu-183 351

glutaroyl-AMINAP  414-415

gold allenylidenes 99

gold catalysis 81-105

— protons and hydrides 101-102

gold catalysts, cyclohydroamination 335
gold complexes, heterodinuclear 334
Gosteli—Claisen rearrangement 469—-473
ground-state destabilization 359

group extraction, prosthetic 428-429, 444
Grubbs-type catalysts 108, 398

— diastereoselectivity 108-114

— high-throughput screening 466, 472—-473
— immobilized 398-401

— olefin RCM 263, 266267

guanylation 287

h

half-sandwich complexes, titanium 286
halichondrin B 300

halide abstractor 337

4-halo pyrazoles 273

halogenation reactions, iron-catalyzed 136
Hartwig, 213 see Buchwald — Hartwig reaction

Index

Heck coupling 209
Heck—Mizoroki coupling 210
Heck reaction 162

Heidelberg matrix apparatus 31
Heisenberg spin ladders 46

hemiacetal alkoxides 304
hemoproteins 347 -358
heterocycles 275

— annulated 294

N-heterocyclic carbene (NHC)
110-111, 183-184

— bidentate 327-332

— high-throughput screening 473

— immobilized ligands 398-401

— N-phosphino-substituted 207-233

— N-phosphinomethyl 223

N-heterocyclic ligands, tridentate

heterodinuclear Rh—Au complexes

heterogeneous catalysis 25

— single-molecule 56-58

heteroscorpionato ligands 430

1-hexene polymerization 317

high molecular weight polyolefins 147 -160

high-throughput screening 453-477

— combinatorial 473-475

— kinetic data 460-464

high-valent nonheme iron complexes
123-145

Hinshelwood, 455 see
Langmuir—Hinshelwood mechanism

homoallylic alcohol 302

homogeneous catalysis, single-molecule
58-59, 64—74

homogeneous reactions 55

hybrid catalysts

— RNA-based 382

— selective  377-391

hydrazinediido complexes 289

hydrazinediido-zirconium complexes

hydrazinolysis 292

hydrides, gold catalysis

hydroalkoxylation 84

hydroamination 84, 219, 281-283

— intramolecular 196-198

hydroaminoalkylation, alkenes 282

hydroaminomethylation 247 -248

hydroarylation 83

hydrocarbons, dehydrogenation 44

hydrocyanation

— 1,3-dienes 165-166

— enantioselective 166

— Ni-catalyzed 161-181

— styrene 173

- t3PN 166-167

84-85,

183-206
334

286

101-102
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hydrocyanation (contd.)

— vinylarenes 165
hydroformylation
— hydroaminomethylation 247-248
— low-pressure 168

— rhodium 161-181

B-hydrogen elimination (BHE) 5

— gold catalysis 101

B-hydrogen transfer (BHT) 7
hydrogenases 433
hydrogenation

— asymmetric 378

— noble-metal nanoparticles
— pyrphos-based catalysts

— transfer 195,215
hydrohydrazination 281-283, 286—287
hydrolysis, enzymatic  361-365
hydroperoxo complexes 352
hydroquinone substrates 70
hydrosilylation 196-197

— acetophenone 214

— asymmetric 331-332

— BINAP-copper(l) 414-416

— optimized 330
5-exo-hydroxycamphor 348

hydroxyl generation 365, 369
hydroxylation 348

— allylic 244
hyperbranched catalysts
hyperbranched polymers

465-467
409-414

412
407-408

I

imidazolium salts 224, 227

imidazolylidenes, oxazoline —imidazolylidene
ligands 328

immobilization 59, 407-408

— covalent 394-395

immobilized ACS 434

immobilized catalysts 393-405

immobilized functional active site models
437-446

immobilized metal complexes 64

immobilized mixed-ligand complex 427

immobilized salen ligands 401 -403

imprinted polymers, molecularly 424,
431-432

indoles 269, 292-293

— Fischer synthesis 284

— non-Fischer-Type pathway 287-294

indolones, push-pull 272

inert gas matrices 25-52

infectocaryone 247

Ingold, see Thorpe—Ingold effect

initiator nucleotides 388

196

insertion

— carbopalladative 268-271
— ethylene 18-20

— migratory 6,9-10
—olefin 5

intensity fluctuations, fluorescence 70

E/Z interconversion 112

internal functionalization, site-specific
382-385

intramolecular hydroamination 196-198

intramolecular oxidative addition 89

intrinsic coordinates, mass-weighted 13

inverse-electron-demand Diels—Alder
reaction 383

iodoarylgold(I) compound 89

ion cyclotron resonance 28

iridium catalysts  183-206, 239-253

iridium complexes 328

— catalytic activity 200-202

iron-bispidine compounds 125

iron-catalyzed halogenation reactions 136
iron complexes, nonheme 123-145
iron oxygenase 430

irreversible reactions 61—64
isobenzofuran 268

isomerization

— cyclo-, see cycloisomerization

— linkage 138

— 2M3BN 167-168,174—179

— Ni-catalyzed 164-168

— 1-n-octene 202

isomers, NiO, 39-40

isopropyl esters, a-keto 472
isotope labeling, deuterium 95, 177
J

Josiphos 409

(=)-kainic acid 251

k

Karstedt’s catalyst 399, 402, 472
a-keto isopropyl esters 472
a-ketoesters 469

fB-ketoesters, cyclic 326-327
fB-ketoester-substituted allylsilanes 325

ketones

— asymmetric hydrosilylation 331-332

— transfer hydrogenation 195

“key-and-lock” mechanism 359

kinetic data, high-throughput screening
460464

Knoevenagel condensation 258—-259

Kraut, see Poulos—Kraut mechanism
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Langmuir—Hinshelwood mechanism 58

laser ablation 29

late-transition-metal complexes

Laut 91-95

laws and equations

— Eyring equation 464

— time-dependent Schrodinger equation 12

layered double hydroxide (LDH) 56

leupyrrins 309

— leupyrrin A;  299-300

Lewis acids 157-158

— palladium catalysts 318-322

lifetimes, quantum dynamical calculations
15-18

ligands

— ancillary 242-244

— anionic  149-150

— biaryloxide 108

— bidentate 318-322, 327-332

— biscarbene 183-206

— 1,3-bismesityl-2-imidazolidinylidene 474

— bispidine 124-125

— bulky 221-229

13-15

- CCC 185

— chiral 237

— design 148-149,161-181
— diphosphine 176

— electron-rich 221-229

— ferrocenediyl NHCP 214

— N-heterocyclic 183-206,

— heteroscorpionato 430

— immobilized 397-403

— immobilized mixed-ligand complex 427
— modular 332-337

— neutral tridentate 149

— NHC, see N-heterocyclic carbene
— NHCP 207-233

—non-Cp 149-150

— oxazoline—imidazolylidene 328
— phenolate 110

— phosphane 83-84

— phosphine 171-174

— N-phosphinomethyl NHC 223
— phospholane 332-337

— phosphonite 170-171
— phosphorous 168
— pincer 184-188, 202, 322-327

— polydentate stereodirecting 313-341
— porphyrin 437
— salen 401-403
- SELEX 381

— small-bite-angle
— spectator 148

221-229

Index

— tripodal 186

— TTP-family 168-179

linkage isomerization 138

live-cell experiments 54

low-pressure hydroformylation 168

low-spin ferric state 349

Lymn - Taylor muscle contraction cycle 364

m

macrocyclization 91

malonate, dimethyl 321

manganese complexes 440

manzacidin A 300

MAO (methylaluminoxane)

Maophos 172

mass spectrometry, FT-ICR 28

mass-weighted intrinsic coordinates 13

matrix-bound transition-metal complexes
424-427

matrix isolation technique 26, 28-32

2M3BN (2-methyl-3-butenenitrile)
167-168,174—-179

MD (molecular dynamics) simulations

mechanistic studies 161-181

metal atom dimers, formation and
characterization 32-35

metal-catalyzed cyclization 255-280

metal complexes

— chiral NHCP 217

— immobilized 64

metal monoxides 42

metal oxides

— clusters 25-52

— formation and characterization 38-43

— reactions 44-46

metal substrates 30-31

metallacycles 289, 291

— zirconium compounds

147

362

292

metallation, DNA -ligand conjugates 385
metalloenzymes 423
metalloproteins 347

1,3-metallotropic shift 87
metaphosphate formation 367-371
metathesis

— alkene 107-118

— catalyst stereoselectivity 107-111
— RCM, see ring closing metathesis

— ROMP 113-116

methods and techniques
activity/reaction driven assays 71
— aqueous acidic work-up 289
“catalyst in a tea bag” 416-419
chromatographic separation 454—455
— flow-through micro reactors 453
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methods and techniques (contd.)

— FT-ICRMS 28

— immobilization 394-395

— matrix isolation technique 26, 28—32

— WTASs 453

— peptide coupling 410

— photoinduced charge injection 440-441

— silylene mechanism 332

— single-molecule catalysis 53-79

— template approach 425

— X-ray crystal structure analysis 241

— X-ray FELs 353-354

— zero point correction 16

methyl acrylates 209

2-methyl-3-butenenitrile (2M3BN),
isomerization 167-168,174—-179

methyl complexes 18

methylallyl complexes 241

methylaluminoxane (MAO) 147

a-methylene-y-butyrolactones 260

Michael acceptor side chains, super- 258

Michael addition 236

— oxa- 301-304

micro reactors, flow-through 453

micro total analysis systems (0WTASs) 453

microcavities 55-56, 59

microfluidic devices 454

microscopy

— principle of microscopic reversibility 462

— super-resolution 57, 67-69

microtubules 69

migratory insertion/BHE 6

— stationary points 9-10

minimum-energy crossing points (MECPs) 9

Miyaura, see Suzuki—Miyaura ...

Mizoroki, see Heck—Mizoroki couplings

mobile phase 455

modular assembly 313-341

modular phospholane ligands 332-337

molecular dynamics (MD) simulations 359

molecular elementary processes 5-23

molecular weights 155-157

molecularly imprinted polymers (MIPs) 424,
431-432

molecules

— small molecules activation 25-52

— unsaturated organic 81

molybdenum catalysts 109, 115

molybdenum(0) complexes, carbonyl 438

molybdenum oxotransferase 445

monoanionic CNC pincer complexes 185

monochelating TTP-type ligands 171

monodentate phospholane ligands 333

Morse potentials 34

multicompartmentalized column
multicomponent reactions 283
multiple bonds, C-C  281-283

461

multiple catalyst-controlled asymmetric

reactions 250
multiplicities, spin 46
multireference calculations 27
— Davidson corrected 42-43
multisite phosphines 409
multistate reactivity 128
Murahashi reaction 263

muscle contraction cycle, Lymn—Taylor 364

myoglobin 436
myosin 359-375

n

nanoparticles

— heterogeneous catalysis 58

— noble-metal 465-467
nanopores, titanium-coated 37
naphthalenes, p-substituted 98
1,5-naphthyridine complex 157

natural products synthesis 239-253

neutral ligands 113

— tridentate 149

neutral metal monoxides 42
new catalysts 119

nickel catalysts 161-181
nickel complexes 171, 175
nickel dioxide, isomers 39-40
nickel triade 225
(S)-nicotine 249

nicotine 246

nitrido complexes 439

nitrobenzoate, Ag—para-nitrobenzoate 337
noble-metal nanoparticles 465-467
nonheme iron complexes 123-145

norbornadiene (NBD) 411
norbornene 113-114
norm decay 15-18
NTPase enzymes 361
nucleic acids 377-391

— organometallic chemistry 380-381
nucleophilic addition 82-87,301-308

nucleophilic attack 365, 369
nucleotides, initiator 388

o

OAT (oxygen atom transfer) 443-446

octahedral ferryl complexes 129
n-octene 168

1-n-octene, isomerization 202
OEC (oxygen-evolving complex)
olefines, oxidation 132-134

439-440



olefins

— insertion 5

— metathesis 109
— oxidation 126

— polymerization 158
- RCM  263-267

- SHOP 107
oligodeoxynucleotide (ODN) 387
oligonucleotides 383

on-column RCM 401

on-column reaction chromatography
457 -460

optimized hydrosilylation 330

organic molecules, unsaturated 81

organic resins 396

organic synthesis, Ir catalysts 244-—250

organochromium catalysts, single-site
147-160

organogold intermediates 87—89

organometallic chemistry, nucleic acids
380-381

oscillation, wave functions 19
overtones 32

oxa-Michael addition 301-304
oxacycles 264—-265

oxazoline—carbene (oxcarb) system 314-315
oxazoline—imidazolylidene ligands 328
oxidants

— dioxygen 139-140
— ferryl 130-132
oxidation

— catalysis  123-145
— ferrous precursors
— olefines 132-134
- RCM 267

— spectropotentiometric
— water 138-139
oxidative addition 187
— intramolecular 89
oxirane structure, protonated 74
oxo-reaction, see hydroformylation

oxygen atom transfer (OAT) 443-446
oxygen-binding hemoproteins 347
oxygen-evolving complex (OEC) 439-440

125-127

130

oxygenation, photochemical 63

p

P450 348-352

P-O bond-cleaving enzymes 359-375

palladium
— Heck reaction 162
— nanoparticles 465-467

— transmetallation to 87
palladium catalysts

Index

— allylic amination 220

— asymmetric allylic substitutions

— sequential reactions 256—259

palladium complexes 224

— pyrphos—palladium 413

PAMAM (poly(amido)amine) 409-411

PCM (polarizable continuum model) 309

pentaphosphorane TS 366

3-pentenenitriles 176

trans-3-pentenenitriles

peptides, coupling methods

peroxidase mimic 432

perylene diimides (PDIs) 69

PES (potential energy surface)

phenolate ligands 110

phenylallyl acetate 387

phenylboronic acid 212, 218

Phillips polymerization catalyst

phosphane ligand 83-84

phosphate, enzymatic reactions

y-phosphate 365

phosphine ligands

— immobilized 397-398

— TTP-type 171-174

phosphine—rhodium(I) complex, biotinylated
378

phosphines, multisite 409

N-phosphino-substituted NHC (NHCP)
ligands 207-233

phosphinoxazoline (PHOX) 377, 386, 389

phospho-ribose backbone 366

phosphodiester bond 362

phospholane ligands, modular

phospholanium salts 333

phosphonite ligands, TTP-type

phosphoramidites 237, 239

phosphoresterase, artificial

phosphorous ligands 168

photochemical oxygenation 63

photoelectrons  353-354

photoinduced charge injection 440-441

photostability, BODIPY dyes 72

phthalimides 323

Pictet—Spengler acyliminium cyclization
265-266

pincer complexes 185, 202

— abnormal carbene 193

— carbazole-based 189

— rhodium 190

pincer ligands 184 -188, 202

— boxmi 322-327

polarizable continuum model (PCM) 309

poly(amido)amine (PAMAM) 409-411

polydentate stereodirecting ligands 313-341

318-322

166-167
410

74

148

360-361

332-337

170-171

432
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Index

polyketides 299-312

polymer chain length 154

polymerization

- BHE 9

— catalysis 316-318

— donor-functionalized Cp catalysts
151-157

— olefins 158

— Phillips catalyst 148
— ROMP 113-116
polymers

— dendronized 408

— hyperbranched 407-408

— MIPs 424, 431-432

polyolefins  147-160

polypeptide chain 358

polypropyleneimine (PPI) 409-411

polysiloxane matrix 465-467

polysiloxanes 396—397

porphyrin ligands, meso-tetraaryl 437

potential energy surface (PES) 74

Poulos—Kraut mechanism 351

principle of microscopic reversibility 462

probes, single-molecule chemistry 60—64

propagation reaction 8

N-propargylcarboxamides 83-84

prosthetic group extraction 428-429, 444

protective environments 423-451

proteins 358

— hemo- 347-358

protonated oxirane structure 74

pseudo-first order reactions 458

pseudohalides 114

pumiliotoxin C = 249-250

push-pull indolones 272

Pybox 314

pyrazoles, 4-halo 273

pyrphos-based hydrogenation catalysts
409-414

pyrphos—palladium complexes 413

pyrroles  274-275

pyrrolidines 258

pyrrolone derivatives 266

q

quantum dynamical calculations
quasi-TS1  14-15
quenching, fluorescence 68
quinoline 153

quinolinones 267

12-20

r
radiation damage, X-ray-induced 347-358
Raman spectroscopy 30

— resonance 33-34

rare-earth complexes 316-318
RCM (ring closing metathesis)

— olefins  262-267

— on-column 401

reaction driven assays 71

245-247, 468

reactions
— addition, see addition
— Alder-ene 256, 263

— allylic substitution 239-253

— atom dimers 35

— Buchwald—Hartwig 213

— cascade 255

— clusters 35

— condensation, see condensation

— coupling, see coupling

— cross-coupling  208-214

— cyclization, see cyclization

— cycloisomerization, see cycloisomerization
— Diels—Alder, see Diels— Alder reaction
— dimerization 41

— domino, see domino reactions

— double bonds  71-74

— “dream-reactions” 120

— elementary, see elementary reactions
— enzymatic hydrolysis 361-365

— epoxidation 73

— first-order 458

— halogenation 136

— Heck 162

— high-throughput screening 453-477
— hydroamination, see hydroamination
— hydroarylation 83

— hydrocyanation, see hydrocyanation

— hydrosilylation, see hydrosilylation

— (ir)reversible 61-64

— isomerization, see isomerization

— kinetics 460

— metal oxides 44-46

— multicomponent 283

— multiple catalyst-controlled 250

— Murahashi 263

— on-column chromatography 457-460
— oxidation, see oxidation

— propagation 8

— pseudo-first order 458

- SHOP 107

— spin-accelerated 25

— Stille sequence 257

— sulfoxidation 137-138

— Suzuki—Miyaura 211-213, 248-250
— tandem 255

— Tsuji—Trost 301-308

— with electrophiles 87-89



reactivity

— carbene complexes
— dimers 37

— ferryl compounds
- TSR 128

186-194

132-140

rearrangement, Gosteli—Claisen 469-473

recycling, “catalyst in a tea bag”
redox properties, ferryl oxidants

redox-sensitive system

reductive amination 249, 258
regioselective opening  308-310

regioselectivity 92
reorganization energy
resins, organic 396

restriction endonucleases, see EcoRV
retro Diels— Alder reaction 456

retrosynthetic scheme

reversibility, microscopic 462
reversible reactions 61-63

rhizopodin  299-300
rhodamine derivatives
rhodium

— hydroformylation 161-181
— pincer complexes 190
rhodium catalysts  183-206
— hydrosilylation 332

— sequential reactions
rhodium complexes

— biotinylated phosphine—rhodium(I)
— catalytic activity 194-199

— heterodinuclear 334
rigidity, bispidine scaffold 124

ring closing metathesis (RCM)

— olefins 262-267
— on-column 401
ring contraction 95

418-419

ring-opening metathesis polymerization

(ROMP) 113-116

RNA-based hybrid catalysts
Rucaphos 172-173,179
ruthenium alkylidene complexes 228

ruthenium carbenes

111-

ruthenium catalyst, chiral
ruthenium(II) chromophores 441

s

salen ligands 401-403

salts
— bisimidazolium 18

4

— imidazolium 224, 227
— phospholanium 333

SAR (structure—activity relationship)
scaffold, bispidine 124

scandium complexes

130-132
s 353
131
247
60
259-262
378
245-247, 468
382
114
110
301

318

Index

Schiff base vanadyl complexes 439

Schrock-type catalysts 108

Schrock-Yandulov catalyst 443

Schrodinger equation, time-dependent 12

secondary aminoalkenes 196-198

selection, combinatorial 381-382

Z-selective formation 107-109

selective hybrid catalysts 377-391

SELEX (systematic evolution of ligands by
exponential enrichment) 381

self-assembled monolayer (SAM) 442

separation methods, chromatographic
454455

sequence recognition 361

sequential catalysis

— complex polyketides 299-312

— metal-catalyzed 255-280

— two-step 236

serial femtosecond crystallography (SFX) 354

shell higher olefin process (SHOP) 107

shielding, steric 108

shift, 1,3-metallotropic 87

side chains, super-Michael acceptor 258

side-on-bonded O, complexes 39

silica 396, 436

— fused-silica capillary 399, 457

silver

— Ag-—para-nitrobenzoate 337

— NHCP complexes 227

silylene mechanism 332

simulations

- MD 359

—, see also calculations

single-molecule catalysis 53-79

single-molecule chemistry, probes 60—64

single-molecule enzymology 54-55

single-molecule fluorescence spectroscopy
(SMFS) 53

single-site organochromium catalysts
147-160

site isolation effect 424

site-specific functionalization 382-387

small-bite-angle ligands 221-229

small molecules, activation 25-52

“soft-landing” 26

solid phases 423-451

Sonogashira coupling  269-270

— oligonucleotides 383

spacers 394

spectator ligand 148

spectropotentiometric oxidation 130

spectroscopy

— FT-ICRMS 28

— matrix isolation technique 28-34
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Index

spectroscopy (contd.)

— Raman 33-34

— SMFS 53

Spengler, see Pictet—Spengler cyclization

spin-accelerated reactions 25

spin multiplicities 46

spin states, ferryl catalysts

stationary phase 455

stationary points, migratory insertion 10

stereoconservative alkene metathesis 112

stereodirecting ligands 313-341

stereogenic metal control 116

stereoselective catalysis 235

— dendrimers 407-421

stereoselective synthesis

— tetrahydropyrans 303

stereoselectivity, alkene metathesis catalysts
107-111

steric shielding 108

Stille sequence 257

strongly electron donating ligands

structural flexibility 46

structure —activity relationship (SAR)

styrenes, hydrocyanation 173-174

B-substituted naphthalenes 98

substitution, asymmetric allylic
318-322

sulfonamides, y-allenyl

sulfoxidation 137-138

— enantioselective 403

super-Michael acceptor side chains 258

super-resolution microscopy 57, 67-69

superoxo complexes, cyclic 40

support materials, catalyst immobilization
395-397

surface-to-volume ratio 58

survival probability 17

Suzuki arylation 274

Suzuki—Miyaura coupling 211-213

— oligonucleotides 383

Suzuki—Miyaura reaction, allylic substitution
248-250

128-130

299-312

183-206

301

239-253,

335

synthesis
— allylsilanes 325
— aminoalcohols  306-308

— carbene complexes 186—194
— catalysts in  235-238

— diamines 306-308

— domino 273

— Fischer indole 284

— natural products  239-253

— NHCP ligands  222-224

— organic 244-250

— stereoselective 299-312, 303

— tryptamine 285
systematic evolution of ligands by exponential
enrichment (SELEX) 381

t

tandem reactions 255

— oxa-Michael-Tsuji—Trost 301-304

Taylor, see Lymn - Taylor muscle contraction
cycle

techniques, see methods and techniques

temperature-dependent kinetics 463

template approach 425

terminal functionalization, site-specific
385-387

terrylene 56

— photochemical oxygenation 63

tertiary amine base 191

meso-tetraaryl porphyrin ligands

tetradentate chelators 68

tetrahydro-p-carbolines, enantioenriched
266

tetrahydrofurans, alkylidene 258

tetrahydropyrans (THPs) 301-304

tetrahydropyrimidinones 307

tetramethylrhodamine (TMR) 65-67

tetrasubstituted carbon centers 303

theoretical plate model 460-461

thermal evaporation 29

thiaether substrate 138

2-(5'-thienyl)furan 276

Thorpe—Ingold effect 222

time-dependent Schrédinger equation 12

titanium catalysts 283—284, 286—287

titanium-coated nanopores 37

437

titanium half-sandwich complexes 286
titanocene species 308
TMR (tetramethylrhodamine) 65-67

t3PN, see trans-3-pentenenitrile

transfer

—allyl 199

— catalysts 91-93
— OAT 443-446

— dehydrogenation 200

— hydrogenation 195, 215
transition-metal catalysis, NHCP ligands
transition-metal complexes 13-15
— DNA-conjugated 377

— matrix-bound  424-427
transition states (TS) 5

— conformation 358

— pentaphosphorane 364

- quasi-TS1 14-15
transmetallation 87

tridentate chelators 69

208



tridentate ligands

— N-heterocyclic

— neutral 149

— phospholane 332-337

trienes, cross-conjugated 89

trifluoromethylation 325

tripodal ligands 186

Triptyphos (TTP) 168-179

trisox (1,1,1-tris(oxazolyl)ethanes) 314-322,
417-419

183-206

trisoxazolines

— chiral 318-322

— copper catalysts 416-419
trisphospholanes 314

tryptamine synthesis 285
Tsuji—Trost reaction 301-308

tunable catalysts 157-158

turnover 54-55,57-58,162,321-322
two-state reactivity (TSR) 128
two-step sequential catalysis 236

u

ultrasonic activation 192

unified equation of chromatography
463

Union Carbide catalyst 147

o,p-unsaturated n-acylpyrroles 215

unsaturated organic molecules 81

v

valerolactones 265

vanadium salen catalyst 403
vanadyl complexes, Schiff base 439
vesicles 55,59

vibrational energy, zero-point 9

Index

vibrational spectra, matrix isolation technique
34

vinylarenes 165

vinylgold intermediates 82—87

“vinylidene” gold(I) intermediates 89-101

w

water

— oxidation 138-139

— splitting 441

wave functions, oscillation 19

wave packet propagation 13-15

Web-of-Science database search 60

Wittig coupling 323

X

X-ray crystal structure analysis, methylallyl
complexes 241

X-ray FELs 353-354

X-ray-induced radiation damage

Xantphos 168-170, 176

Xantphosphonite 170

347-358

y

Yandulov, see Schrock- Yandulov catalyst

z

zeolite crystals 57

zero-point correction 16

zero-point vibrational energy 9
zirconacyclopentadienes 308310
zirconcene species 308

zirconium catalysts 287 -294

zirconium complexes 286

zirconium compounds, metallacyclic 292
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