


Asymmetric hydrosilylation, 394

Asymmetric induction, 378

Asymmetric synthesis, 1, 130, 157, 294

of propargyl derivatives, 131

rhodium-catalyzed, 77

spontaneous absolute, 268, 271

Atropisomerism, 245

Autocatalysis, 215

asymmetric, 259, 260, 271

Axial ligand, 41

Baeyer–Villiger oxidation(s), 44, 298

Baeyer–Villiger product, 45

Baeyer–Villiger (BV) reaction(s), 44, 149,

299

Base-promoted pathway, 48

BDPP, 296

Bicyclic compound, one-carbon shortened,

188

N,P-Bidentate ligand, 146

BINAP, 5, 50, 221, 305

(S)-Binap analog, polymer-supported, 71

(R,S)-BINAPHOS, 111

BINOL, 50, 135, 221, 245, 298, 366

derivative(s), 374

SnCl4-free, 373, 374

phosphoramidite, 278

systems, 333

BIPOL, 245

BIPOL-type complex, 176, 178

Bisacetal, furan-derived, 276

bis-Weinreb amide, 160

Bite angle, 3

p Bond activation, 313

Borane–THF complex, 24

BPPM, 15

Brønsted acid activation, 331

Brönsted base, 383, 384, 393

moiety, 386

Carbonylations

Pd-catalyzed, 115

transition-metal-catalyzed, 102

Carbonyl protonation, 13

Carbonyl-ene reactions, 213

Catalysis

asymmetric, 101, 110, 394

bifunctional, 384

chiral base, 383

cooperative dual, 390

copper, 60

enamine, 317, 326

enantioselective, 33, 50, 55, 323

homobimetallic, 390

hydrogen-bonding, 331

iminium, 321

Lewis acid, 319

Lewis base, 318

metal-free, 339

racemic, 221, 222

rhodium, 60

Catalyst(s)

acylation, 292, 293

azaferrocene, 318

BINOL-type, 176

BPPM-Pt, 111

Brintzinger-type C2-chiral titanocene,

25

Brönsted base asymmetric, 384

Brönsted base–Brönsted acid, 393

CBS, 307

chiral, 50

chiral palladium, 91

chiral Ti, 245

chiral titanocene, 12

chiral urea, 360

cobalt–salen, 149

enantioselective, 221, 319, 396

first-generation, 320

Grubb’s, 290

Hashimoto’s N-phthaloyl-based

Rh2((S)-PTTL)4, 138

tert-leucine-derived Rh(II), 304

Lindlar, 201

Maruoka’s, 338

metal-based, 298

molybdenum, 174

Noyori’s, 402

organometallic, 212, 323

palladium, 296

Pd–diphosphine, 115

peptide, 333

peptide-based, 318

phase transfer, 336

polymer-bound, 180

resin-bound, 360

Rh–BINAPHOS, 107, 108

Rh2(S-DOSP)2, 138
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ruthenium

first-generation, 154, 158, 165

recyclable, 181

second-generation, 165

ruthenium-based, 290, 291

salen-based, 403

second-generation, 320

selenium-based, 298

Strukul’s Pt-based, 299

thiourea, 332

Ti, 241

tungsten-based, 289

(S)-XylBINAP/(S,S)-DPEN–Ru, 15

zwitterionic hydroindoline-derived, 325

Catalyst poison, 223

Catalyst–substrate binding, 332

Catalytic asymmetric reduction, 1

Catalytic base-induced isomerization, 296

Catalytic enantioselective

cyanosilylation, 399

intermolecular aldol reaction, 388

methylation, 403

Catecholborane, 24

Chelation structure(s), 374

five-membered, 374

Chiral assistance, 207

Chiral auxiliaries, 207

Chiral BINOL-derived phosphoric acids,

332

Chiral boron enolates, 77

Chiral catalyst economy, 221

Chiral cobalt complex, 307

Chiral compounds, 129, 208

Chiral diene ligand(s), 84, 85

Chiral dinuclear Ti(IV) oxide, 370, 371

Chiral inorganic crystals, 270

Chirality, 4

Chiral ligand(s), 33, 221, 276, 296

phosphorus-based, 3, 85

Chiral monodentate phosphites, 9

Chiral organic compounds, 270

Chiral phosphine–phosphinites, 110

Chiral phosphoric acids, 332

Chiral poisoning, 224

Chiral polymetallic complex, 387

Chiral precatalyst, 1

Chiral relay approach, 245

Chiral tetranuclear Ti(IV) cluster, 370

Chiral titanium complex, peptide-based, 389

Chiral urea, 332

CHIRAPHOS, 5

Cinchona alkaloids, 317

Cine-substitution products, 87

Circularly polarized light (CPL), 260, 263

Claisen rearrangement, 138

Clavularin, 63

Cobaltacycle, 117

Conjugate additions, 321

of organometallics, 213

Copolymerization, 213

asymmetric alternating, 124

Copper-catalyzed reactions, 59

Copper complex, p-nitro-substituted, 45

Copper phosphoramidite, 287

Co–salen complexes, 123

Cotton effect, 268

Criegee adduct formation, 46

Cross-aldol reaction, 327

Cross-coupling(s)

nickel-catalyzed, 90

palladium-catalyzed, 90

Cross-coupling reactions, 89

asymmetric, 96

asymmetric Grignard, 93

desymmetrizing, 305

Cross-dehydrogenative coupling (CDC), 132

Cross-metathesis (CM), 153, 154,

alkyne, 201

of enyne(s), 193, 195

of olefins, 165

ruthenium-catalyzed olefin, 65

of terminal alkyne, 195

Cr–salen complex, 281

Cryptochiral, 269

CuBr/QUINAP system, 132, 133

CuF–DTBM-SEGPHOS complex, 397

CuOTf, 132

CuOTf/PyBox system, 133

Cu-Pybox complex, 306

Cyanation, 146

Cyanohydrin reaction, 317, 332

Cyclase, artificial, 377

Cyclic enones, 64

Cycloaddition(s), 158, 182, 321

enamine-promoted, 329

nitrone, 320

transition-metal-promoted, 115

Cyclobutene derivatives, 189

INDEX 413



Cycloheptadiene, two-carbon elongated,

195

Cyclopentene derivative, 176

Cyclopropanations, 321

Danishefsky’s diene, 231

Darzens reaction, 339

Desymmetrization(s), 173, 174, 179, 275

asymmetric, 290

by C–H insertion, 304

of cyclooctatetraene monoepoxide, 278

of diaryl-1,3-diketones, 307

of diyne, 303

enantioselective, 175, 276

of meso-hydrobenzoin, 293

strategy, 94, 95

of epoxide, 281

of meso epoxides, 279

of meso-hydrobenzoin, 292

of 2-methylpropanediol, 292

by oxidative addition, 305

of 3-phenylcyclobutanone, 298

of prochiral trienes, 181

of triene, 178

Dialkylzincs, 403

Diastereomeric aggregates, formation of,

208

Diastereoselective cyclization, 377

DIBAH, 366

Dicobalt-alkyne complex, 115

Diels–Alder reaction(s), 185, 213, 276, 329,

335

enantioselective, 320

Dihydroxylation, 34

Dimethylzinc, 403

Dinuclear vanadium complexes, 55

Dioxoruthenium complex, 43

DIPAMP, 5

Dipeptide-based ligand, 63

Diphenylzinc, 61

Direct aldol reaction

enantioselective, 327

of ethyl ketones, 388

DMAD, 185

DMAP analog, chiral biaryl-derived, 294

DMF variants, 318

Double chiralities, 53

Dual activation, 55

transition-state model, 402

Electronic effects, 3

Enantiocontrol, 320

Enantio-enriched substituted

binaphthyls, 93

Enantio-enriched titanium enolates, 78

Enantioface selection, 13, 20, 25

Enantiomerically pure compounds, 207

Enantiomer-selective deactivation, 223

Enantiopure, 207

dicationic complex, 254

drugs, 314

Enantioselective carbopalladation, 287

Enantioselective C–C bond cleavage,

146

Enantioselective deprotonations, 294

Enantioselective organocatalysts, 213

Enantioselective oxidation, 313

of sulfides, 213

Enantioselective oxidative coupling, 53

Enantioselective PTC, 336

Enantioselective reduction, 50, 313

Enantioselective synthesis, 86, 131

Enantioselective transformation, 34

Enantioselectivity, 104

Enantiotopic group discrimination, 115

Enantiotopos selectivity, 46

Epoxidation(s), 296, 321

aerobic, 55

aerobic enantioselective, 42

of allylic alcohols, 33

asymmetric, 129

enantioselective, 35, 39

Katsuki–Sharpless, 33

nonmetal enantioselective, 319

Sharpless, 209

Sharpless asymmetric, 213

Epoxides, stilbene-like, 282

Equilibrium dynamics, 319

Erythrocarine, 191

Et-DuPHOS, 6

Evans aldol reaction, 161

Evans’ reaction, 391

Face selectivity, 46

f-BINAPHANE–Ir complex, 26

Felkin–Anh model, 307

Feringa’s ligand, 278

Fumaric compounds, 85

Furan derivative, 172, 174, 175
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Grignard reagent(s), 65, 91, 283

Hajos–Parrish reaction, 316, 327

Hammett plots, 37

Hantzsch esters, 324

H-bond-catalyzed reactions, 332

Henry reaction, 213

Heterobimetallic gallium complexes, 279

Hetero-Diels–Alder (HAD) reaction(s), 213,

231, 329

aldol, 231

High-resolution mass spectrometry

(HRMS), 53

HMPA variants, 318

Homolaudanosine, 133

Hünig’s base, 292

Hydroarylation, of norbornene, 137

Hydroboration, 22

Hydroboration–oxidation sequence,

296

Hydrocyanation

asymmetric, 120

of butadiene, 119

of 2-methoxy-6-vinylnaphthalene,

119

of vinylarenes, 119

Hydroformylation, 102

asymmetric, 108, 110

diastereoselective, 111, 124

of olefins, 103

of vinylarenes allyl cyanide, 110

Hydrogenation(s), 321

of N-acylhydrazones, 26

of N-aryl aromatic imines, 26

asymmetric, 129

of functionalized imine, 26

of simple ketones, 19

asymmetric transfer, 21

BINAP–Rh catalyzed, 4, 9

(R)-BINAP–Ru-catalyzed, 13

BINAP–RuCl2-catalyzed, 15

carbonyl-selective, 16

DIPAMP–Rh-catalyzed, 4

of enamides, 8

enantioselective, 213

of functionalized ketones, 12

of imino compounds, 26

of a-keto esters, 15

of b-keto esters, 12

of pinacolone, 19

of simple ketones, 15

of simple olefins, 11

Hydrogen-bonding activation, 331

Hydrometallation, 101, 103

Hydrosililation, 199

Hydroxidation, desymmetric, 143

a-Hydroxy acids, 372

(S)-Ibuprofen, 107

Imidazole-free complex, 41

Imidazolidinone(s), 320, 328

InBr3/(R)-BINOL system, 134

Intramolecular aldol, 315

(S)-2-(4-Isobutylphenyl)propanal, 107

Isocyanosilylation, 279

Isoquinoline derivative, 189

Isoquinoline Reissert reaction, 398

Jacobsen system, 281

Johnston’s chiral amidinium ion, 332

JOSIPHOS, 15

Katsuki’s Zr complex, 298

b-Keto esters, 15

b-Keto iminato Co complex, 24

Kharasch–Sosnovsky reaction, 142

Kinetic resolution, 173

of racemic propylene, 123

zirconium–catalyzed, 171

Knovenagel condensation, 137

La-linked-BINOL complex, 384

Lewis acid(s), 124, 133, 384, 389, 298, 319

BINOL-Ga, 279

cationic chiral, 363

chiral, 23

chiral dialuminum, 366

chiral heterogeneous, 368

complexation, 331

complexes, 120

moiety, 386

stoichiometric, 130

Lewis acid-assisted chiral Lewis acid (LLA),

364, 365, 372

Lewis acid-catalyzed reactions, 313

Lewis acid-mediated acylation, 292

Lewis base(s), 124, 146, 283, 398

INDEX 415



Ligand-accelerated catalysis (LAC), 239

Lindlar reduction, 197, 199

LUMO-lowering activation, 331

Macrocyclic ring, 202

Macrolactonization, 162

Maleic compounds, 85

Mannich/Michael reaction pathway, 329

Mannich reaction(s), 138, 328, 332, 339

Mannich-type reactions, 361

Medium-ring carbocycles, 162

Medium-ring heterocycles, 177

Me-DUPHOS-NiI2 complex, 303

Meerwein–Ponndorf–Verley reduction, 22

Meldrum’s acid derivatives, 136

Meso-hydrobenzoin, 292

Metal-catalyzed reactions, 59

Metal-free synthesis, 319

Metal–ligand bifunctional mechanism, 26

Metathesis, 153, 154, 158

alkyne, 196

cross-alkene, 193

cross-alkyne, 193

cross–enyne, 195

dienyne, 190

diyne-ene, 191

of enyne, 185

group-selective enyne, 191

molybdenum-catalyzed olefin, 176

olefin, 155, 173, 174, 179, 190

enantioselective, 181

ring-closing, 156

transition-metal-catalyzed, 155

ring-closing alkyne, 198

ring-closing enyne, 182

ruthenium-catalyzed enyne, 183

Methanolysis

of cyclic anhydrides, 301

enantioselective, 315

Methylidene–molybdenum carbene

complex, 175

(S)-Metolachlor, 26

Michael acceptors, 141

Michael addition(s), 140, 324, 328, 337

enamine-activated, 329

enantioselective, 384

of malonate, 393

Michael reaction(s), 138, 328, 360

proline-catalyzed intramolecular, 329

ML2 model, 210

Mn-salen complex, 39, 297

Modified Pt complexes, 103

Molybdenum alkylidyne complex, 199

Molybdenum complexes, 33

Monoacylation, 291

Monoalkyl ethers, 374

Monohydrolysis, 275

Monooxidation, 275

MonoPhos, 9

Morita–Baylis–Hillman reaction, 361

Mukaiyama aldol reaction, 231

Mukaiyama–aldol-type reactions, 338

Mukaiyama–Michael additions, 321

Multigram synthesis, 201

D-Myoinositol-1-phosphate, synthesis of,

294

NaBH4 reduction, 275

Neber rearrangement, 339

Nef reaction, 68

Negative nonlinear effects, 209

NH effect, 21

Nitrogen heterocycles, eight-membered,

177

Nonlinear effect(s) (NLE), 212, 216

Nucleophilic addition, 101, 130

peptide-catalyzed, 317

Nucleophilic aromatic substitution, 339

Nucleophilic substitutions, 130

E/Z-Olefin isomers, 324

One-pot synthesis, 121

One-step synthesis, 325

Optical antipodes, 207

Optical purity, 207

p-Orbital electronics, 319

Organoaluminum reagents, 287

Organoboron reagents, 74

Organocatalysis, 313, 314, 331, 335, 339

asymmetric, 319

peptide-based, 333

peptide-like urea-based bifunctional,

333

Organocatalyst(s), 315, 148, 318

Organocatalytic processes, 313

Organocatalytic reactions, 314

Organocatalytic transformation, 315

Organosilicon reagents, 74
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Oxazaborolidine(s), 23

chiral, 22

prolinol-derived, 22

Oxidation, copper-complex-catalyzed, 45

Oxidative addition, 103

Oxo–iron complexes, 41

Oxo–Mn complex, 42

OxoProNOP ligands, 15

Oxovanadium reagents, 52

Oxygen-functionalized compounds, 34

Palladium complexes, 286

Pauson–Khand reaction(s) (PKR), 115, 117

Pauson–Khand-type reaction, 306

Pd-BINAP complex, 394

Pd-JOSIPHOS complexes, 302

Peroxy zirconium-salen complex, 46

PHANEPHOS–Rh complex, 9

Phase transfer catalysis (PTC), 317, 335

Ph-BoxCuCl2 complex, 293

Phosphinodihydroxazole (PHOX)

compounds, 11

Phosphinooxazoline ligand, 302

Phosphoramidites, 9

PICA, 19

a-Picolylamine, 17

PINAP, 133

1,4-Polyketone, 118

Porphyrinato–iron complexes, 41

Positive nonlinear effect, 213, 209

Potassium organotrifluoroborates, 74

Prebiotic chemistry, 215

Proline, 326, 328

Proline-derived diamine, 292

Prolinol ring, skeletally fixed, 24

Protic additive, 401

Protonation, 13

of trimethylsilyl enol ethers, 374

PTC-Darzens condensation, 339

PyBox, 131, 132

Pyran derivative, 176

Pyrrolidine derivative, 187

QUINAP, 131 132

Racemization, 104

Rare-earth complexes, 213

RCM-CM, 196

Reductive elimination, 103

Regioselectivity, 104

Reservoir model, 211

Retro-cope rearrangement, 139

Rhodium-catalyzed reactions, 59

Rhodium complex, of

bis(diazaphospholidine) ligand

ESPHOS, 109

Rhodium complex–catalyzed reaction, 104

Rhodium iodide complex, 284

Ring compound, 184

five-membered, 176, 182, 184

nine-membered, 182

six-membered, 184

Ring-closing metathesis (RCM), 153,

156–158, 163, 173, 175, 176,

178, 202

of diene, 160–162, 164

template-directed, 163

Ring opening

asymmetric, 88

of azabicyclic alkenes, 285

of epoxides, 279

of meso aziridines, 283

of meso epoxides, 281

Ring-opening metathesis (ROM), 163

ROM-CM, 168

ROM-RCM, 168, 171, 172

of cycloalkene-yne, 186–188

ROM-RCM-CM, 186

Ru-amido complex, 393

Ru–salen system, 298

Ruthenacyclobutane, 182, 190

Ruthenium benzylidene carbene complex,

155

Ruthenium carbene, 187, 190

complex(s), 154, 155, 172, 181, 183, 186,

192, 193

first-generation, 184

second-generation, 158, 159, 184,

193

Ruthenium complexes, 40

Ruthenium methylidene complex, 182

Ruthenium–porphyrin complexes, 55

Salen–cobalt complex, 46

Salen–manganese complexes, 35

Salen-metal complexes, 297

Salicylaldimine-derived ligands, 277

Salicylaldimine ligands, 278
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Schiff base(s), 52, 120

Cr(III) complex, 283

SEGPHOS, 14

Sharpless reagent, water-modified, 209

Sharpless-type ligands, 301

Stereochemical model, 50

Stereogenicity, 323

Stereospecific reactions, 267

Steric effects, 3

Steric hindrance, 41

Stevens rearrangement, 138

Stoichiometric additive, 300

Stoichiometric base, 295

Stoichiometric oxidant, 296, 325

Strecker reaction, 120, 332

catalytic enantioselective, 389

Styrene, 104

Suzuki coupling, palladium-catalyzed, 96

Syn-parallel alignment, 11

TADDOL, 245, 335

Tandem cyclization, 192

Terminal oxidant(s), 39, 42

Tetrakis[3,5-bis(trifluoromethyl)-

phenyl]borate, 11

Threonine, 108

Ti–BINOL complex, 281

Tishchenko reaction, 388

Titanium complexes, 213

TMSOTf, 391

Tol-BINAP, 304

Transfer hydrogenation, 20

Trans-hydroacylation, 303

Transition-state assembly, 378

Trifluoromethylation, 339

2-Trifluoromethylpropanal, 109

Trimerization, 192

Trimethylsilyl cyanide, 120

Trost’s ligand, 277

Tungsten alkylidene complex, 198, 200

Turnover frequency, 21

Unsaturated/dihydride mechanism, 4

a,b-Unsaturated sulfones, 87

Urea �hydrogen peroxide adduct (UHP),

46

Vanadium complexes, 33

Wender’s intermediate, 169

Wilkinson complex, 2

Wittig reaction, 167

ZnF2–chiral diamine complex, 402

Zn(OTf)2/N-methyl ephedrine system, 134

Zwitterionic intermediate(s), 132, 401
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