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335

m
Markovnikov switching 430
MegN-Sl(O)C12 353
(-)-menthoxysilane 496, 499
(EtO),MeSiH 423, 424, 431
Me;SiO(Me,SiO),,-
(MeHSiO),SiMe;
meso-1,2-and 3-diols 461
meso-bis-silylated glycerols
meso-1,3-cyclic diols 461
meso-diol desymmetrization 462, 470
meso-1,3-diols 471
meso-diol substrates 469
meso-epoxides 355-357
meso-hydrobenzoins 471, 481
metal-ligand cooperative Si—-H bond
activation. See cooperative Si-H
bond activation

420

471

metallocenes 71
metal-mediated hydroxyl group
silylations
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achiral silanes
directed, enantioselective catalytic
hydroxyl group
silylations 487-488
enantioselective catalytic hydroxyl
group silylations 488, 490
chiral silanes
directed, metal-catalyzed
asymmetric hydroxyl group
silylations 482-486
metal—catalyzed asymmetric
hydroxyl group
silylations 486-487
METHOX 369, 370
methoxyoxazolidine 469
2-methyl-2-butene 360
methyl-capped oligoethylene
glycol 420
methyldialkylsilanes 431
modified Chalk—Harrod cycle 418
molecular orbital theory (MO) 334
mono-and bis-phosphoramides 376
monodentate NHSi ligand 454
monodentate N-oxide 375
monodentate silylene ligands
monodentate silylene-Pd(0)
complex 439, 440
monohydrosilylation 427
monomeric nickel hydride 427
monophosphine/copper complex-
catalyzed regioselective
protosilylation, of alkynes 17
monophosphoramide 355, 364, 376
mono-silylated glycerols 471
Mukaiyama aldol 163-167, 375, 378,
381,473
Mukaiyama—Michael addition
reaction 387

443

n

Nakata’s guanidine catalyst 478

N-alkyl substituted ketimines 344

naphthalene-1,8-diyl-derived
intramolecularly stabilized
silicon cations 140

N-aryl substituted ketimines 344

natural bond orbital (NBO) 334
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natural resonance theory (NRT) 334

N-benzoylhydrazones, allylation
of 360

neutral hexacoordinate species
369, 390

neutral Lewis bases

336,

336
neutral ruthenium borate
complexes 91
neutral Si(IV) Lewis acids
neutral tetracoordinate
organosilane 272
N-formyl amino acids 340, 342
N-formyl cyclic amines 339, 340
N-formyl derivatives 341
N-formyl prolinamide catalyst 350
NHC/copper complex-catalyzed
regioselective protosilylation of
alkynes 17
NHC ligands
structure of 424
N-heterocyclic carbene-catalyzed
nucleophilic 4-silylation 1,
23-24
N-heterocyclic carbenes
(NHC) 4,92,242, 275,418,
434, 449, 484
N-heterocyclic silylcarbene 443
N-heterocyclic silylene (NHSi)
ligands 439, 440
N-heterocyclic silylene (NHSi)-silane
scaffold 444
Ni(n*-HyC=CHSiMes),(‘Pr,Im)-
catalyzed C—H silylation, of
polyfluoroarenes 193
Ni(PEts)4-catalyzed reaction, of cyclic
disilane 186
nickel catalysts 260, 418, 426—427,
431, 433, 512
nickel-catalyzed carbon—carbon bond
formation 441
nickel-catalyzed nucleophilic silylation,
of alkyl electrophiles 22-23
nickel-catalyzed silyl-Heck
reactions  260-263
nitrile hydrosilylation 102
nitriles, chemoselective reduction
of 42

74-75

nitrile synthesis, from silyl ketene
385-387
nitrogen-containing heterocyclic
additives 468
nitrosomethane 353
N-methyl formamide moiety 340
N-methyl indoles reactivity 59
N-methyl-(S)-valine 341
N-methyl-(S)-valine-derived Lewis basic
catalysts 340
(R)-N,N’-(dimethylamino)binaphthalene
scaffold 344
N,N-dimethylbenzamide
hydrosilylation 99
NAN~N-pincer ligand 431
NAN~N-tridentate ligands 429
nonaromatic ketimines 342
non-chelation-assisted C-H

imines

silylations 187
non-chelation-assisted intermolecular
silylations 186

non-enantioselective allylic silylation,
copper-catalyzed 7
non-metal hydride 338
non-nucleophilic hydroxyl group 468
“non-pyridine-type” N-oxide 369
N-oxide-based catalysts 367
N-oxides 63, 64, 369
N-picolinoyl derivatives 343, 344
N-picolinoylpyrrolidines 343
N-picolinoyl-(25)-
(diphenylhydroxymethyl)
pyrrolidine 343
N-silylated dihydropyridine 108
N-silyl vinylketene imine 387
N-tert-butylsulfinyl-L-proline-derived
amide 350
nucleophilic attack 24, 39, 53, 56, 58,
61, 87, 93, 104, 144, 146, 167,
216, 272, 336, 353, 359, 375, 376,

462
nucleophilicity, of enoxysilane
derivatives 371

nucleophilic reactivity 334
nucleophilic silicon ligand 338
nucleophilic substitution, of chiral

silicon molecules 515-518



N-unsubstituted p-enamino esters 350
(o]
oct-1-ene 420, 422, 423, 426, 428, 429,

431, 432, 450
Oestreich’s copper-catalyzed kinetic
resolution of pyridine 486
one-electron chemistry 418
one-pot hydrosilylation/

dehydrosilylation

procedure 216,218
organobenzylsilanes 298
organo-HOMSi reagents 315-319
organometallic complexes 417,418

organosilanes 35, 241, 245, 247, 268,
275, 278, 279, 285-288, 313

organosilanols 290

organosilicon cross-coupling reagents

disiloxanes 294-296
silanediols 291-292
silanetriols 291

1-organosilyloctane 422

O-silyl enolate 395

outer-sphere ionic hydrosilylation of
alkynes 105

oxasilacyclic compounds

oxazaborolidines 43

oxazoline-derived organocatalysts
346

oxazoline scaffold 345

207

345,

oxidation
of alkenylsilane 521
of hydrosilane 519-521

oxime nitrogen 488
oxorhenium(V) oxazoline complex 93,

95
p
n-accepting CO ligands 422
m-acceptor 421, 439
packed bed reactors 348

para-Quinone methides 6

Passerini reaction 387-390

Pd(OAc),-catalyzed 8-aminoquinoline-
directed regioselective C—H
silylation 202

Index

Pd(OAc),-catalyzed ortho C—H
silylation, of benzamide
derivatives 176-177

Pd(OPiv),-catalyzed para-selective
direct C-H bond silylation 185

penta-coordinate cationic

373

pentacoordinate silylcatecholate 272

369

penta-coordinate structure 362

302

penta-or hexa-coordinate silicon
species 334

peripheral atoms 334

phenathroline-supported
complexes 104

phenyltriallylsilane 297

310

phosphine-catalyzed 2-silaboration, of
alkynyl esters 1, 24-25

phosphine oxides 76, 339, 346, 357,
361, 364, 369, 375, 389-391,
393-397

phosphonylation

of aldehydes 389
of aldehydes, triethyl
phosphite 388-390

phosphoramides 345, 362-365, 369,
373,376,377

photochemically driven iridium(III)/
nickel(0)-catalyzed
coupling 284

Piers enone reduction and
hydrosilylation 68

Piers—Rubinsztajn reaction 47

pinwheel conformation 382, 395

platinum catalysts 417, 420

P(III) Lewis acids 75-76

P(V) Lewis acids 76

PAN”N ligands 429, 430

poly(phenylmethylsiloxane)

polydimethylsiloxane 422

polymeric vinyl-and

siliconate
penta-coordinate species

pentafluoroaryl(vinyl)silanes

phenyltrimethylsilane

295

hydrosiloxanes 426
polymer-supported cyclic silyl
ether 320-321

polymethacrylate 347
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poly(dimethyl)siloxane 422
polystyrene-anchored chiral
catalysts 348
proline 339, 343, 345, 350, 369, 395
(S)-prolinol scaffold 346
pseudo-enantiotopic hydroxyl
groups 463
Pty(dba)3/P(OCH,)3CEt-catalyzed
C(sph)-H silylation, of aromatic
imines 175
pyridine hydrosilylation 103, 106—107
pyridines, 4-selective hydrosilylation
of 1,126-127

2-pyridyl(allyl)dimethylsilane 297
q
quasisilatranes 336

quinoline-type mono N-oxide 369
QUINOX 369, 370

quinoxalinones 344
r
racemic 2-diols 1, 464, 469

rapid-injection NMR
spectroscopy 373
redox-active ligands 418, 419, 421, 434
redox activity, of bis(imino)pyridine
ligands 419
reduction
of o,f-unsaturated nitriles 70
of alkyl halides by Brookhart’s
complex 96
of carbonyl compounds to alcohols
and alkanes 61
of carboxylic acids to aldehydes 62
chemoselective reduction of
conjugated C=C double
bonds 68
of C02
to methane 66
to silylformates 65
of ketones and aldehydes 62
of nitrated hydrocarbons to
amines 63
of non-polar & bonds
of non-polar ¢ bonds
of oxalic acid 62

55-58
58-61

of phosphonates and phosphinates to
phosphines 64
of polar t bonds 40-45
of polar 6 bonds 45-55
selective reduction of substitued
pyridines 69
of sulfones and sulfoxides to
sulfides 63
of sulfoxides and N-oxides 63
of tertiary amine N-oxides 64
reductive aldol reaction,
BINAPO 394
reductive coupling reactions 65-67
reductive etherification of carbonyl
compounds 66, 67,72
regiodivergent copper-catalyzed
protosilylation, of alkynes 19
regioselective hydrosilylation 434
regioselective monodeoxygenation, of
vicinal diols 50
retro-hydrosilylation 126-127
[Rh(OH)(coe),]»/bisphosphine-
catalyzed C—H silylation, of
arenes 187
RhCl(cod)],/TMS-segphos-catalyzed
intramolecular ring expansion,
of silacyclobutanes 198
rhodium-catalyzed conjugate silylation,
with silylboronate 22
rhodium-catalyzed hydroformylation of
styrene 443
rhodium-catalyzed nucleophilic
silylation
of aryl and alkenyl cyanides 21
with disilanes 21
with silylboronates 21-22
rhodium-catalyzed stereospecific
silylation, of propargylic
carbonates 22
rhodium/(R)-BINAP-catalyzed
enantioselective intramolecular
C—H silylation, of bis(biaryl)
dihydrosilanes 194
Rh(OH)(cod)]»/(R)-TMS-segphos-
catalyzed enantioselective
reaction, of biarylhydrosila
cyclobutanes 198



R3SiH-type silanes 39
Ruz(CO)p-catalyzed ortho C(spz)—H
silylation, of 2-
heteroarenes 184
[RuCl(p-cymene)],-catalyzed
acceptorless C(sp?)—H
ortho-silylation 182
RuH,(CO)(PPhj),-catalyzed C(sp3)—H
silylation, of
diaminomethylboranes 202
RuHCI(CO)(PCys3),-catalyzed
silylation 173
Ruppert—Prakash reagent 224-225
ruthenium-—thiolate complex catalyzed
reactions 128
ruthenium thiolate complex-catalyzed
regioselective
silylation,
of N-methylindoles 192

S
scaffolding catalyst 469-471
o-donors 334, 439, 449

secondary interaction between silicon
and hydrogen atoms
(SISHA) 422
secondary silyl alcohols 479
selective cross-metathesis, of C-Si/
Si-H bonds 59, 60
1,4-selective hydrosilylation, of
pyridines 126-127
semi-hydrogenation, of alkynes
457
separation of stereoisomers, of chiral
silicon molecules
classification 498-499
kinetic resolution of
enantiomers 500-502
silicon epimers 499-500
shell higher olefin process
(SHOP) 431
SiCly-mediated allylation 376
SiF42NH3 complex 333
Sigamide 342, 343
(EtO)3SiH  420-427
(MeO);SiH 431
Si—H bond activation 106

454,
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silacyclobutanes 198, 199, 296, 297,

511
silacyclopentane triols
silafluorenes 59, 230
Sila—Friedel-Crafts type

reactions 58-61
59,217, 230
silane alcoholysis 87-88
silanecarboxylic acid 13, 303

523, 528

silaindenes

silanediols 291-292
silanes
discovery and history of 33
vs. hydrocarbons 34-35
silane 6-complexes 87, 101, 107
silanolates 289-293
silanols 289-293, 297, 519, 522

silatranes 336
silicon-activated substrate, external non
coordinated-nucleophile
aldehydes, allylation of, by silicon
tetrachloride 376-378
aldol reactions, trialkylsilyl enol ether
derivatives 378-379
aldol reactions, trialkylsilyl ketene
acetals 379, 381-382
silicon-based cross-coupling
reaction 288, 323
Silicon-based Lewis acids 333
silicon cation-promoted arylation
of aliphatic C~H bonds 152
of C(sp’)~H bonds 151
of C(sp®)~H bonds 151
silicon cation-promoted C(sp?)—F bond
activation 146, 148-149
silicon cation-promoted C-H silylation,
of electron-rich (hetero)
arenes 154
silicon cation-promoted deoxygenation,
of carbonyl
compounds 132-133
silicon cation-promoted hydrosilylation
of alkenes 135
benzosiloles preparation 136, 138
of C—X multiple bonds 136
reduction of imines 134
of silatetralins synthesis 136, 137
silicon-containing polymers 57
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silicone polymers 418
silicon—halogen bonds
oxidative addition

241

to iridium and rhodium
complexes 243-244
to palladium complexes 242-243
to platinum complexes 242
silicon-hydrogen (Si—-H) bonds
aluminium Lewis acids 72-73
boron Lewis acids 36—40
group 14 Lewis acids 73-75
phosphorous based Lewis
acids 75-76
stability of 35
silicon nucleophile, catalytic
generation of
copper catalysts 2
Lewis-base catalysts 23-25
nickel catalysts 22-23
representative pathways for 2
rhodium catalysts 21-22
silicon 3p orbitals 334
siloxy-tethered diene, ring-closing
metathesis of 289
silylated nucleophiles 45, 460
silylative dehalogenation, of

organohalides 54-55
silylative deoxygenation, of alcohols and
ethers 47-54

silylative desymmetrization
of meso-diols 468, 482
silylative kinetic resolution 473, 474,
477-481, 487
silylative meso-diol
desymmetrization 470
silylative reduction
of furans 53
of monosaccharides 48
1-silyl-butadienes synthesis 300
silyl chlorohydrin formation 366
silylene-based mechanism 91
silylene-Co(I) complex 444

silylene ligands 439, 443, 451, 456
silylene-metal complexes 440, 446,
452

silylene-Ni complex 442, 443
silylene-Pd(II) complex 441

silylene-Rh(I) and-Ir(I) complexes 454
silylenes ligands, in catalysis
carbon—carbon bond-forming
reactions 439, 441, 443—-444
carbon-heteroatom bond-forming
reactions 445, 447-450
reduction reactions 451-456
silyl enol ethers 56, 101, 125, 373, 379
silyl-Heck reactions 245-246
allylsilanes formation 250
allyl/vinyl ratio 253
chlorosilanes utilization 249
electron-rich ligands 250
improved conditions 247-252
with [(JessePhos)PdI,], 257
ligand identification 248
ligand/metal ratio 254
mechanistic
considerations 252-254
multi-component coupling 246-247
nickel-catalyzed 260, 262-263
non-styrenyl, alkene substrates
in 250
palladium precatalysts
with (JessePhos),PdCl, 257
(alkyl)(diaryl)phosphines 254
with second-generation ligand 252
silyl ethers and disiloxanes
formation 258-260
with styrene substrates 249
of tert-butyl-substituted
alkene 253
vinylsilanes kinetic stability 252
silylium ion-promoted Mukaiyama aldol
reaction 165
silylium ions  35-36, 73-76, 121, 123,
127
silyl ketene acetals
385
silyl ketene imines 385-387
silyl-Kumada—Corriu
reactions 267-268
silyl-Negishi reactions 263-267
silyloxonium ion-promoted asymmetric
reaction

254

163, 167, 379-382,

Hosomi-Sakurai reaction 166
Mukaiyama—Michael reaction 164



single electron transfer (SET)
process 13
type mechanism 230
Sn2’ displacement of silyloxonium
ions 67-68
Sonogashira coupling, of
phenylacetylene 442
Sonogashira cross-coupling
reaction 442
sp°d hybridization 334
S-phenyl thioesters 395
stereochemical efficiency 343, 347,
363, 375,379
stereochemical integrity 352, 482
stereochemical model,
benzaldehyde 381
stereoselective bisvinylogous aldol
additions 386
stereoselective hydrosilylation, of
alkynylic ketones 43
stereoselective transfer semi-
hydrogenation 454, 457
stereoselective transformation, of chiral
silicon molecules 515
electrophilic substitution 518-519
multistep
functionalization 521-523
nucleophilic substitution 515-518
oxidation reactions 519
stereospecific copper-catalyzed silyl
substitution, of alkyl
triflates 14
stereospecificity 20, 361
Stoltz—Grubbs silylation system,
electron and hydride transfer

in 237
s-trans conformation 387
strong field ligands 418, 434
substrate (SB) 2, 3,7, 19,97, 111, 204,
218, 238, 336
sulfinamide phosphinate 346
sulfinamides 345, 346, 369
sulfonamides 361, 369, 371
sulfoxide moiety 369
sulfoxides 63, 361, 369

sulfur-stabilized silylium ions 121,

123, 127
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Suzuki cross-coupling 439, 440
syn-adduct 361

syn aldol 371

syn diastereomer 371

syn-vicinal diol enantiomer 463

t

Tamao-Fleming oxidation 55-57, 70,
258, 428

Tan’s regiodivergent resolution, racemic
2-diols 1,472

Tan’s “scaffolding catalyst,” 469 470

Tan’s silylative meso-diol
desymmetrization 470

t-butyldimethyl silyl chloride 461

t-butyldimethylsilyl chlorides 459

t-butyldimethylsilyloxy group
(TBDMS) 305, 459, 460

2,2;6,2"-terpyridine 420

tert-butyltrichlorosilane 483

tertiary amide hydrosilylation 100

tertiary hydrosilanes 419-422, 424,
427

tetrachlorosilane 336, 353, 355, 358,
379

tetradentate nitrogen ligand 432
tetraorganosilicon reagents 296
titanocene sulfido complex 119-120
tosylates, chemoselective
defunctionalization of 53
trans-1,2-diols 471
trans-2,5-diphenyl-pyrrolidine
N-oxide 369
transition metal-catalyzed cross-
coupling reaction 271
transition metal-catalyzed direct
silylation
C(sp)—H bond silylation 171-174
C(sp>)—H bond silylation 174—198
C(sp*)—H bond silylation 198-207
transition-metal-free catalytic C-H
silylation 213, 222
transition states, phosphoramides
trialkyl phosphites 389
trialkylsilanes 187, 304—313, 323, 419,
427,488
trichlorosilane

365

338, 345, 347-349
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trichlorosilane mediated C=N

reductions 346
trichlorosilyl derivatives, of
enolates 371
trichlorosilyl enol ethers  372-373,
375, 390, 394, 395
trichlorosilyl ether 371, 376

73-75
309

tri-coordinate silylium ions
triethyl(trifluoromethyl)silane
trifluoroethyl thioesters 395
trifluoromethylated cyclic silyl
ether 320
triisopropylsilyl ketene imines
trimethylsilyl enol ethers 379
trimethylsilyl-HOMSi reagent
triphenylbenzene 443
triphenylmethyl ion (trityl cation) 73
tris(pentafluorophenyl)alane Al(C4Fs)3
(ACF) 72
tris(pentafluorophenyl)borane (BCF) 36
electrophilic C—C multiple bond
activation 70-71
in polymerization 71
tris(pentafluorophenyl)silanes
tris(trimethylsilyl)silyl (TTMSS)
group 275
1,2,4-trivinylcyclohexane 420
tunable hydrosilylative reduction of
nitriles 42
turnover frequency (TOF) 87, 419,
428, 454

386

318

336

turnover number (TON) 108, 140,
142-144, 174, 276, 420, 454,
481

two-electron redox process 418, 434

u

uncatalyzed reaction 373

unsymmetric diarylmethanes 301

v

valence shell electron pair repulsion
(VSPER) model 335

vicinal diol 50, 381, 463

vinylogous aldol addition 382-385

vinylsilanes 183, 241, 245, 303

vinyl(f-methallyldimethyl)silanes 297

w

o-bonding 335

Wiskur’s Mukaiyama aldol/silylative
kinetic resolution 473

z
(Z)-crotylsilane 361
Z enolates 375

Zhen—-Chang mechanism 92, 93
zinc fluoride 361

zinc transmetalating agents 247
Z-ketene acetals 381
Z-trichlorosilyl enolates 375

Z-vinylsilanes 185



