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y-acetoxy-f-methoxyacrylates 260
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N-acyl iminium chloride 57, 58
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acylpalladacycle intermediate 238
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217, 251, 323
addition-elimination mechanism 4
additive carbonylation process 6, 264
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alkoxy-alkoxycarbonylpalladium complex
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204, 207, 237-239, 241, 242,
245-251, 253, 254, 256, 260, 262,
263, 265, 266, 268, 269, 276, 277,
316, 352-353, 356, 376, 378-383,
393
alkoxycarbonylmetal 3
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amide formation 54
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103, 213-215, 238, 254, 263,
266-268, 270, 271, 320, 385, 393

Ampakines 35
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azirines 210
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B-C bond of cyclopropyl bis(boronates)
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212
c
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chemistry 397
definition 1
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equilibrium 385
carbonylation reactions
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[2+2+41] carbonylative asymmetric
cycloaddition 59
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carbonylative esterification process 203
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370, 372, 374, 375
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13C carbonylation reactions 17
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hydroformylation of 1-decene
124
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Cu-catalyzed carbonylative coupling of
alkyl iodides with amides 96

CuCl, - 2H,O-promoted double
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CuF,-catalyzed carbonylative acetylation
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Cul,-catalyzed carbonylation reaction to
110
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synthesize oxime carbonates
Cu or Mn-catalyzed carbonylative
coupling of alkyl iodides with
amides 95
Cu,O-catalyzed aminocarbonylation of
arylboronic acids with
101
Cu(I)-catalyzed carbonylation of alkanes
92
Cu(OAc),-catalyzed carbonylation of
C(sp*)-H bonds with MeNO,
Cu(OTf),-catalyzed carbonylation of
N-fluoro-sulfonamides 94, 95
Cu(OAc),-catalyzed carbonylation to
110
Cu(OTf),-catalyzed intermolecular
101

N-chloroamines
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synthesize carbamates

aminocarbonylation
Cu/Mn bimetallic catalysis of
carbonylative Suzuki-Miyaura
reaction 84, 85
Cu/Pd-catalyzed borocarbonylation of
vinylarenes 89
Cu(TMHD),-catalyzed carbonylative
Sonogashira coupling reaction
86
exo cyclization 250
cyclization-alkoxycarbonylation 251,
254
cyclization-carbonylation-cyclization
(CCC) coupling 270
cyclization-cyclocarbonylation 251
[2+2+1+1] cycloaddition of alkynes

137
cyclocarbonylation—alkoxycarbonylation

251, 265, 266
cyclodextrins 157, 158
1,4-cyclohexadienes 248
cyclohexanecarboxylic acid 236, 237
cyclopentadienones 263, 304-306
cyclopentenones 23-25, 27, 133, 176,

183, 271, 273, 301, 302, 304, 353

d

DBU (1,8-diazabicyclo[5.4.0]Jundec-7-ene)
370

decarbonylation/nucleophilic

311

dendritic mesoporous silica nanospheres
(DMSN) 156

deprotonation 239, 354, 370

5,5-dialkoxyfuran-2-(5H)-ones 257

1,2-diarylethanone intermediate 373

1,4-diaryl-2,3-diazabutene ligand 257

diaryl ketones 65, 68, 86, 271

1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU)
17,370

1,2-dibromoethane 240

diethyl 2-allyl-2-(prop-2-yn-1-yl)
malonates 271

diethyl carbonate (DEC) 275

difluoroalkyl ketones 54, 55

gem-difluoropropargyl bromide 54

364, 365

addition/elimination process

gem-dihalocyclopropanes
271
dihydrofuroindolones 271
34,365

1,4-dihydroisoquinolin-3(2H)-ones

dihydrofurofuranones

dihydro-oxazinone

254

dihydro-oxazinone 34, 35

4,5-dihydro-4-phenylfuran-2,3-dione 32

1,4-diiodobenzene 61, 65

129

diisopropyl azodicarboxylate (DIAD) 38,
110

4-dimethylaminopyridine (DMAP)
214-216

a, a-dimethyl-(2-bromoaryl)methanols
181

2,3-dimethyl-but-2-ene and
4-methyl-pent-2-ene 19

dimethyl carbonate (DMC) 275, 354

dimethyl 2,3-diphenylmaleate 263

dimethylformamide (DMF) 68, 150, 310,
349

dimethyl hex-3-ene-1,6-dioate 277

1,2-dimethylimidazole 116,117

diisocyanates



dimethyl 4-(2-oxobut-3-yn-1-yl)-3-
(prop-1-en-2-yl)cyclopent-2-
ene-1,1-dicarboxylates 255
N, N-dimethyl-2-pyridinylaniline 121
dimethyl(2-pyridyl)(vinyl)silane 134
2,5-dimethyltetrahydrofuran 30
dinickel complexes 62
dioxane 266
1,4-dioxane 29-31, 34, 103, 106, 107, 316
1,3-dioxin-4-one derivatives 214
3,4-diphenylfuran-2(5H)-one 263
bis(diphenylphosphino)ethane (dppe)
170, 346
2-(diphenylphosphino)ethyltriethoxy-
silane (DPPES) 153
N-diphenylphosphinoyl 60
diphenylurea (DPU) 131, 132, 275
diphosphine ligand 25, 29, 166, 178,
351-353
direct carbonylation process 5
dissociative mechanism 151
2,4-disubstituted 2,3-allenoates
a, B-disubstituted cyclopentenones
1,2-disubstituted epoxides 30-32
2,2-disubstituted epoxides 30
di-tert-butylperoxide (DTBP) 56, 237
dry reforming of methane 17
DTBP-induced alkane C—H bond
carbonylation 386

204, 207
302

e

electrophilic palladation 236

EmimEtSO, 266

enantioenriched trans-B-lactones 32

enantioselective catalytic Pauson-Khand
reactions 25

enantioselective hydroformylation (EHF)
150, 161-164, 170, 351

enantioselective transfer
hydroformylation (ETHF) 170

esters synthesis 90

ethanol carbonylation 63,172

2-ethenylidene 5-methyl cyclohexanol
138

ethyl chloroformate 68
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1-ethyl-3-methylimidazolium
bis(trifluoromethylsulfonyl)imide
156

5-exo-trig cyclization 375

ExxonMobil process 21

f

Fe(acac),-catalyzed intramolecular
aminocarbonylation of oxime

103

Fe,(CO),,-catalyzed carbonylation,

esters

succinimides 97

Fe,CO,,-catalyzed carbonylation of
terminal alkynes 98

[Fe(CO),]-catalyzed carbonylation of
tertiary amines 102

Fe(OTf),-catalyzed carbonylative
alkyl-acylation of heteroarenes
88

Fenofibrate 370, 371, 375

Fenofibric acid 374

Fischer-Tropsch synthesis (FTS) 15, 16,
115, 138-139, 363

76, 77,197, 221

N-fluoro-sulfonamides 93, 94, 100, 101

N-formylsaccharin 220, 375

Friedel-Crafts acylation 87, 241, 251,
252

Frovatriptan 35

furan-3-carboxylic esters 268, 269

2(5H)-furanones 201, 207, 264

2,5-furandicarboxylic acid (FDCA) 230

flavones

furobenzofuranones 271
g
Gabriele’s catalyst 275

gas-to-liquid plant 17
Gimbert’s mechanism 25

gold-based catalysts 354

h

2-(2-haloalkenyl)aryl halides 213
a-(o-haloaryl)-substituted ketones
323

198
2-halostyrenes
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Heck/carbonylation desymmetrization of
cyclopentene 222, 226
Heck/carbonylation reactions 222
Heck/carbonylative lactonization 201
Hedgehog pathway 220-221
heptyltriphenylphosphonium acetate
140
heteroaromatic stannanes
heteroaryl amines 321
(hetero)arylcarboxylic acids
heteroaryl iodides 376
heterocyclic compounds
209
heterogenization process 172
[24+2+1] hetero Pauson Khand reaction
134
with imines 136
for y-lactones synthesis 135
[4+1] hetero Pauson-Khand reaction
136
hexagonal mesoporous silica (HMS) 153
H-mordenite (HMOR) 52
homogeneous methanol carbonylation
171, 345
hydridocobalt(IT) complex 18
hydrido cobalt tetracarbonyl
[Co(H)(CO),] 28
hydroaminomethylation 124, 166, 167
hydroesterification 246, 247
hydroformylation—-acetalization reaction
125
hydroformylation reaction 264
biphasic medium 21
of camphene 22
[Co(H)(CO),] 19
of epoxides 22
of epoxy-alkenes 22
using [HRu,(CO),, ]~ as catalyst
iridium catalysts 346-349
linear and branched aldehydes 22, 345
mechanism for 23
metal catalysts 345, 346
of 1-octene using
K[Ru(III)EDTA(H, 0)]
of olefins 18

327

240

177,198, 199,

125

126

osmium catalysts 351
(-)-a-pinene 22
platinum catalysts 349-351

of propene 18
of propylene oxide 23
rhodium complexes 153
with Ru,(CO),,/1,10-phenanthroline
125
of 10-undecenitrile 123
hydrohydroxymethylation 166, 168, 185
2-hydroxyacetophenone 221, 224
wo-hydroxyacyl iodide 376
wo-hydroxyalkyl iodides 376, 377
hydroxycarbonylmetal 3
hydroxyl-containing 3-iodofurans 199
hydroxymethyl furfural (HMF) 182
N-hydroxyphthalimide (NHPI) 388
hydrozirconation 299
hyperbranched poly(arylene oxindole)
(HBPAO) 154
i
imidazopyridinyl-N, N-dialkylacetamides
270
imidazothiazinones 267
1,2-iminoacylation of oxime

ester-tethered alkenes 69, 70
1,2-iminoester 136
indane 270, 300
indenones 120, 181
indole-2-carboxylic esters 178

industrial hydroformylation reactions
processes 21

[24+2+1] intermolecular Pauson-Khand

133

intramolecular C(sp?)-halogen
carbonylation 242, 326

[24+2+1] intramolecular Pauson-Khand
reaction 134

reactions

N-(2-iodoaryl)enaminones

iodide anion 141, 341

iodide-catalyzed radical
carbonylation-benzylation of
benzyl chlorides 373

iodide immobilization 172

220, 224



(2-iodophenyl)hydrosilanes 221
ionic liquid (IL)-in-oil Pickering emulsion
system 156
IPr - CuCl-catalyzed synthesis
of cyclopropyl bis(boronates) 108
of stereodefined cyclopropyl
bis(boronates) 107
IPrCuCl-catalyzed borocarbonylation of
unactivated alkenes with alkyl
halides 89, 90
IPrCuCl-catalyzed carbonylative silylation
of alkyl halides 107
IPrCuCl-catalyzed hydrocarbonylative
C-C coupling 86
IPrCul/NHC-catalyzed double
carbonylation reaction 96
[Ir(CO),(xantphos)X] 347
iridium catalysts
heterogeneous carbonylation 344
mechanism for 339-342
promoters role  342-343
iron-catalyzed carbonylation of alkynes
98
iron-catalyzed carbonylative
Suzuki-Miyaura reaction 86
isobenzofuranimines 268
isocoumarins via palladium-catalyzed
intramolecular cyclocarbonylation
198
isocyanates 39, 40, 99, 123, 129, 130, 184,
201, 211, 275, 321, 323, 354
isoindolinones 57,270

k
ketones synthesis 83-90, 217-223
fB-ketonitriles synthesis 71, 72
K,[Fe(CO),]-catalyzed carbonylation of
tertiary amines 102
K[Ru(III)EDTA(H,O)] complex 125
Klebsiella oxytoca 155
Koch carbonylation reaction 296
Koch type-reactions 297
silver carbonyl ion catalyst
silver Lewis acids under CO
atmosphere 309

307-309

Index

l
[LA]*[Co(CO),]~ complexes 33
lactamization sequence 201

p-lactams 33,177,197, 209-211, 214,
238, 239, 266

lactonyl r-allylpalladium complex 217,
250, 257, 277

LCu(I)Bpin complex 108
ligand exchange mechanism 4, 5
light-induced FTS 139

126, 128, 138
low-pressure oxo (LPO) process

linear olefins
150

m

maleic acids 260

manganese-catalyzed carbonylative
difunctionalization of alkenes 91

manganese(I)-catalyzed C-H
aminocarbonylation of

heteroarenes 100
manganese catalyzed Heck-Breslow cycle
84

Markovnikov 99, 247
MeTPrCuCl-catalyzed carbonylative
hydroxymethylation of unactivated

alkyl iodides 106
metal-catalyzed carbonylation processes
7,397

metal-free carbonylation 7, 132, 399
metal-organic framework (MOF) 22,75
methanol 314
acetic acid production 336-337
carbonylation 52
iridium catalysts 339-345
Rh catalyst 337-339
methoxycarbonylation
of 1-butene 127
with carbon dioxide
of ethylene 127
trans-bis(5-methoxy-1-3-n3-cyclohexenyl)
palladium chloride complexes
248
2-methoxypyridine 22
1-methyl benzimidazole 117
methyldiphenylsilacarboxylic acid 17

128
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methyl (E)-4-(1H-indol-3-yl)-4-oxobut-2-
263
9-methyl-9H-fluorene-9-carbonyl chloride
17
methyl 11-formylundecanoate 159
N-methylguanidine 22
methyl oleate 159, 165
methylphenidate 208, 210
1-methyl-2-phenylimidazole 118
2-(o-methylphenyl)oxazolines 121
1-methyl-4-(2-pyridinyl)piperazine 121
Micro-Fluidized Bed Reactor
Analyst-Particle (MFBRA-P)
63, 64
microwave-assisted aminocarbonylation
97, 98
microwave-assisted indirect carbonylation
75
microwave (MW) radiation calcined

enoates

of ynamides

catalyst 62
migratory insertion 2-4, 19, 20, 22, 24,
25,29, 38, 51, 53, 99, 102, 151, 159,
235-237, 243, 313, 319, 335, 341
Mn,(CO),,-catalyzed carboacylation 93
Mn(OAc), - H,O-catalyzed ring-opening
carbonylation of aryl cyclobutanols
93
Mn-catalyzed ring-opening carbonylation
94
MnBr(CO),-catalyzed C-H
aminocarbonylation of
heteroarenes 99
Mo(CO), complex 66
carbonylative cross-coupling 326-327
cascade and intramolecular
cross-coupling procedures
323-326
intermolecular cross-coupling
procedures 320-323
Mo(CO), promoted
carbonylative Suzuki-Miyaura
327
Hiyama and Negishi cross-coupling
326

cross-coupling reactions

molecular weight enlargement (MWE)
153

monoalkoxycarbonylation—
monoaminocarbonylation 256

monocarbonylation of aryl halides
36, 37

monosubstituted 1,2-epoxybutane
carbonylation reaction 30

Monsanto process 16, 141, 337-339, 355,
363

Moore’s reaction n-alkenes

mordenite 52,172

morpholine 122, 132, 167

muffle furnace (MF) calcination catalyst
62

116

n

Nafion 308, 309

nanocopper-catalyzed carbonylative
Suzuki reaction 83, 84

natural bond order (NBO) charges 25

Negishi coupling 70, 71

Negishi reagent 301

(NHC)CuCl-catalyzed borocarbonylative
coupling 105

(NHC)copper(I)/palladium-catalyzed 88

Ni(acac),-catalyzed aminocarbonylation
56

Ni/activated carbon (Ni/AC) 63

NiBr, - diglyme-catalyzed carbonylation
69

Ni-catalysed Mo(CO), promoted
carbonylative coupling reactions
327

Ni(CO), 16,28, 51,52, 64

Ni(COD), catalyst 58

Ni(COD),-catalyzed asymmetric [2+2+1]
carbonylative cycloaddition 59

Ni/Fe,0, catalyzed indirect carbonylation
73

Ni(NO,), - 6H,0 74

Ni(OTf), mediated carbonylation 67

nickelacyclopentadienes 305

nickel-catalyzed carbonylations 397

cyclopentanone derivatives 73



dinickel complexes 62

history of 51, 52

indirect carbonylative cycloaddition of
unactivated amides 74

microwave-assisted indirect
carbonylation 75

nanoparticles 60-62

Ni/activated carbon (Ni/AC) 63-64

Ni-chelates as precatalysts 56-60

nickel halides 52-56

Ni/Fe,0, catalyzed indirect
carbonylation 73

Suzuki reaction 75

THF and EO polymerization 76

use of CO-surrogates

acid or acid chlorides 69-72
formate 67-68
metal carbonyls 64-67

nickel-catalyzed molybdenum-promoted
carbonylative homo-coupling

reaction 327
NiCl,(dmg)/4,4'-bipy as catalytic system

66
nitroarenes 103, 123-132, 144
nitrobenzene 129-131, 309, 310
nitromethane 99
NiXantphos 154, 160, 170
N-methylmorpholine-N-oxide (NMO)

27
nonconventional solvents 399
nucleophilic displacement 3, 4, 238, 239,

241, 242, 244, 245, 251, 253, 254,

257, 260, 261, 265, 271

o

olefin oligomerization reactions 51

oleic succinyl-cyclodextrins (OS-CDs)
158

one-pot hydroaminomethylation 166

organoboranes 83, 84

organocarbonylpalladium(IT)

235,236

organopalladium(II) complexes 235

organophilic nanosolvent filtration (OSN)
156

intermediates
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83, 84
373

organostannanes
organotrifluoroborates
351
oxazinoquinolinones
34,35
oxazolopyrimidines

osmium catalysts

271

oxazolidines

271

oxidative alkoxy-alkoxycarbonylation of
alkynes 260

oxidative alkoxycarbonylation of alkanes
383

oxidative carbonylation 6, 129, 131, 132,
235-237, 242, 243, 245, 249, 251,
255, 256, 260, 263-265, 268, 269,
271, 274-2717, 354-356, 386, 387,
398

oxidative dialkoxycarbonylation 6, 7,
245, 248, 250, 257-259, 272, 273

oxidative monoalkoxycarbonylation
243, 244, 260, 261

oxidative oxycyclodicarbonylation process
256

(Z)-2-[oxoisobenzofuran-1-3(H)-ylidene]
acetates 269

p

palladium catalysts
398
palladium(0) bis(dibenzylideneacetone)/
(S)-(-)-5,5'-bis(diphenylphosphino)-
4,4'-bi-1,3-benzodioxole 204
palladium(0)-catalyzed carbonylations
amide derivatives

55,57, 309, 372, 373,

five, six, seven-membered cyclic
amides 211-214
B-lactams 209-211
benzamide derivatives 21-216
197

dithiocarbonylation 225

carbonyl derivatives

ester derivatives

alkynes 201-208
aryl halides 198-201
benzyl amines 208-209
FDCA 219

ketone derivatives
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palladium(0)-catalyzed carbonylations
(contd.)
a,p-alkynyl ketones derivatives
223-225
aryl halides
substrates

217-223
223
mechanism for 198
227
thioester-containing six-membered ring
225
palladium(IT)-catalyzed carbonylations
275

thioacetates

lactones

alcohol and amine

245-247

of alkanes and saturated C-H bonds
236-239

allene 249

of arenes and heteroarenes

alkenes

239-243
functionalized alkenes and allenes

250-255
functionalized alkynes 264-274
of B, y-unsaturated acids or esters
243-247

organic substrates

277
olefins
235,236
255-264
palladium-catalyzed asymmetric Heck/

unfunctionalized alkynes

carbonylative lactonization 201
palladium-catalyzed intramolecular
cyclocarbonylation 198, 199, 201,
212
of I-butyl-1(o-iodobenzyl)-3-phenylurea
212
and intermolecular carboalkoxylation
202
palladium-catalyzed Markovnikov
regioselectivity 99
palladium hydride mechanism 247, 249,
253, 254, 262, 271, 276, 277

paraformaldehyde 17,128, 166, 170, 183,
392

Pauson-Khand reaction (PKR) 62, 115,
353,397

cyclopentenones via [2+2+1]
cycloaddition 23, 24
enantioselective catalytic 25

intramolecular diastereo-and
enantioselective 26
intramolecular version of 25, 27
microwave activation of 25
microwave heating 27
regioselectivity of 25
ring closing metathesis and subsequent
hetero 135
ruthenium-catalyzed 133
simplified catalytic cycle 24,25
tetramethylthiourea 27
Pd(0)-catalyzed alkoxycarbonylation of
propargylic mesylate 204
Pd(0)-catalyzed carbonylation 203, 207,
217, 398
of (Z)-2-en-4-yn carbonate 203, 207
Pd(0)-catalyzed thiolative lactonization
204, 208
Pd(II)-catalyzed Pauson-Khand reaction
271,273
Pd/C-catalyzed carbonylative
esterification 199
Pd/C-catalyzed carbonylative
Suzuki-Miyaura cross-coupling
220, 222
Pd-catalyzed carbonylative
Sonogashira/cyclization sequences
323
PdCl,-promoted stoichiometric
dichlorocarbonylation 256
Pd-Cu bimetallic system 237
Pd,(dba), catalyzed carbonylative
synthesis of 2(5H)-furanone 207
PdI,-catalyzed oxidative
dialkoxycarbonylation of alkynes
6,7
n-pentane carbonylation 298, 299
pent-4-enyl iodides 365, 375
pent-4-enyl radicals 365, 375
2-phenoxypyridines 241, 242
phenylacetanilide 36
phenylboronic acid 75
phenylcarbamate 310
1-phenyl-1H-pyrazole
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