Index

a

ACE inhibitors 302

acid-functionalized ionic liquids 151

acid-sensitive substrates

— alkoxycarbonylation of 260

acyl-palladium-alkoxide 264

acyl-palladium compounds 12

acylsulfonamides

— application 99

alcohols

— alkoxycarbonylation of 310

— carbonylation of 309

— hydrocarboxylation of 309

aldosterone antagonist eplerenone 308

alkenes

— alkoxycarbonylation of 309

— carbonylation of 301

— catalytic thiocarbonylation 252

— hydroformylation of 2, 162

— Rh-catalyzed hydroformylation of 141

alkoxycarbonyl-based pathway 272

alkynes

— carbonylative annulation of 283

— catalytic oxidative carbonylation of 277

alkynols

— cyclocarbonylation of 271

amidocarbonylation 128, 129, 180, 274

amines

— carbonylation of 309

— oxidative carbonylation of 310

amino acid methyl esters 227

aminocarbonylation

— advantage of 315

— protocol 98

analogous reactions 35

analogous rhodium-xanthene-based
systems 144

anionic tridentate pincer ligands

— iridium complexes of 46

anticancer drug irinotecan 313

Modern Carbonylation Methods. Edited by Laszl6 Kollar

363

anti-inflammatory sesterpenoid
manoalide 314

aqueous biphasic hydroformylation
processes 180

aqueous biphasic propylene
hydroformylation 122

aryl bromides 98, 100

aryl chlorides

— microwave-promoted
aminocarbonylations 104

aryl halides

— carbonylation of 311

— palladium-catalyzed carbonylation of 146

aryl iodides

— alkoxycarbonylations of 110

aryl triflates

— hydroxycarbonylation of 104

aziridines

— carbonylation of 310

b

band-target entropy minimization (BTEM)
173

benzene moiety 44

benzoic acid 96

benzyl arenium complex 41

bidentate-based systems 273

bidentate phosphane ligands 14, 125, 166

bimetallic catalysts 176

bite angle-selectivity correlation 4

bridging-methylene ligands 208

c

carbamoyl palladium initiator 277
carbamoyl pincer derivatives 33
carbene—carbon monoxide coupling 204, 207
carbon monoxide

— reactions of 54

carbonylated heterocycles 251

carbonylation reactions 316

Copyright © 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

ISBN: 978-3-527-318964



364

Index

— hydroformylation 116

carbonylative alkynylation—cycloconden-
sation reaction sequence 316

carbonylative coupling reactions 315

carbonylative cyclization 256

carbonylative synthetic transformation
methods 93

carbonyl hemilabile pincer complex 35

carbonyl pincer complexes 27

catalyst cartridge system 131

cationic palladium methoxycarbonyl
species 259

cetyltrimethylammonium bromide (CTAB)
116

chain transfer mechanism 11

chloroaluminate ionic liquids 154

chlorostannate ionic liquids 145

chromium carbene complex

— carbonylation of 204

- photolysis of 205

classical Rh phosphines catalyst
precursors 138

cobalt carbene complex 208

cobalt catalysts 162

cobalt ketene complex 211

CO-pressurized reaction vessels 94

cyclization—carbonylation reaction
sequence 309

cyclization—methoxycarbonylation
pathway 282

cyclometallation reaction 57

d

dendrimeric polyphosphines 132

deuterium-labeling studies 262, 271, 275

diarylchalcogenides 254

diazoalkanes

— carbonylative dediazotation of 203

— dediazotation reaction of 209

— reactions of 200

dicarbonylacetylecetonato rhodium 184

dichalcogenocarbonylations 252

diffuse reflectance FTIR 184

cis-dihydride carbonyl complex 53

dihydropyrimidone (DHPM) scaffold 101

dimethylformamide (DMF) 33

dionediolate complex 33, 35

— formation of 215

diphenylketene 205

diphosphine ligands 2

divinyl ketones

— synthesis of 236

domino hydroformylation-Wittig olefination
process 190

double carbonylation reactions 225
Drent system 260
drug discovery process 93

e

electrochemical reoxidation 277

electromagnetic energy 94

electromagnetic field 94

electromagnetic spectrum 94

electronic bite angle effect 5

electron-poor aromatic systems 110

electron-rich aryl bromides 110

enol triflates

— aminocarbonylation of 224

— carbonylation reactions of 228

— chemoselective carbonylation reactions
of 230

— hydroxycarbonylation of 232

— palladium-catalyzed formylation of 234

— Pd-catalyzed carbonylation of 225

— sequential carbopalladation reactions of 235

f

fenpiprane (13) 304

Fischer carbenes 38

Fischer Porter tube 37
Fischer-Tropsch catalysis 137
fluorinated iodides 225
Friedel-Crafts acylations 154
Friedel-Crafts alkylations 154
Friedel-Crafts sulfonylation 154

g

gas-phase hydroformylation process 178
GC-MS techniques 44
guanidinumphosphane ligands 185

h

hemilabile methoxy groups 12

heteroaromatic bromides 105

heterobinuclear complexes 204

high-density microwave heating 93

high-pressure diffuse reflectance infrared
spectroscopy 184

high-pressure FT-IR spectroscopy 162

high-pressure infrared spectroscopy 162

high-pressure NMR spectroscopy 165

HIV-1 protease inhibitors 101, 103

host-guest interaction 120

hydrido chloride complexes 54

hydrido chloro carbonyl compound 48

hydrido-hydroxy complex 40

hydroalkoxycarbonylation 186

hydroaminomethylation 125



hydrocarboxylation 306
hydrochalcogenocarbonylation 252
hydroesterification 126, 263, 307
hydrogen-bonded dimmers 35
hydroxylamine hydrochloride 105

i

imidazolium-based ionic liquids 147

imidazolium chlorides 130

immobilized catalysts 307

in situ liberation 94

in situ methods 94

internal alkynes

— carbonylation of 269

iodide ligand 45

— abstraction of 45

ionic phosphine ligands 141

iridium catalysts 176

iron carbene complex 207

isomerization—carbonylation—cyclization
sequence 269

isotope effects 7

k

ketene complex 9

— formation of 208
kinetic isotope effect 262

I

Lewis acid—alkoxy combinations 162
ligand-modified Monsanto process 16
linear—branched selectivity 167
liquid-liquid biphasic catalysis

— catalyst recycling 135

— product separation 135

lithium aluminum hydride 315

m

manganese carbonyl complexes 206

matrix isolation technique 200

metal-isonitrile complexes 38

metal-metal bonds 37

methanol coordination 16

methanolysis pathways 15

methoxycarbonylation

— of phenylacetylene 262

methoxycarbonyl palladium complex
276

methyl methacrylate (MMA) 251

methyl-3-pentenoate

— Rh-catalyzed hydroformylation of 142

micellar systems 117

microwave-heated carbonylations 99

microwave heating 93, 94

Index

— advantages of 95

- in organic chemistry 94

microwave-mediated aminocarbonylation
105

microwave-promoted carbonylations 95

— using reaction vessels 110

— using the solvent 109

microwave radiation 94

microwaves 94

— dipolar polarization 94

— ionic conductance 94

microwave synthesizer 97

model stoichiometric reactions 270

modern microwave synthesizers 93

molecular mechanics method 5

molybdenum-catalyzed allylic alkylations 96

monomeric organoplatinum

— chemistry of 30

monophosphane ligand TPPTS 192

Monsanto system, see rhodium system

Monsanto-type catalyst system 150

multiphase carbonylation catalysis 136

mycophenolic acid 314

n

NMR spectroscopy 120, 253
N-nucleophilic moieties 305
nonoxidative hydroxy

— of alkynes 259

novel (PNP) pincer ligands 55
nucleophilic secondary amines 276

o

octacarbonyl dicobalt 211

olfactorally active stereoisomers 260

one-pot hydroformylation—amidocarbonylation
reaction 189

organic transformations 93

organometallic chemistry 27

organosulfur substrates 252

osmium pincer complexes 61

oxidative alkoxy

— of propargyl alcohols 280

oxidative aminocarbonylation

— of propargyl alcohols 280

oxidative carbonylations 275

oxygen-based nucleophiles 252

p
palladium alkoxy hydride initiator 263
palladium carbene complexes 128
palladium catalysts 175
palladium-catalyzed alkoxycarbonylation
— of alkynes 264

365



366 | Index

palladium-catalyzed CO, see ethene rhodium-catalyzed methanol carbonylation 16

copolymerization rhodium-catalyzed processes 16
palladium-catalyzed reaction 1, 101 rhodium-—cobalt complex catalyst 189
palladium-catalyzed synthesis 284, 285 rhodium diphenylcarbene complexes 26, 28
palladium-coordinated alkyne 282 — carbonylation of 214
palladium—ethanoyl bond 15 rhodium—phosphine complexes 302
palladium—oxygen bond 255 rhodium—phosphine system 2
palladium ratio 274 rhodium-sulfoxantphos complex 178
Pauson—Khand reaction 271 rhodium system 19
PCN-based carbonyl complex 37 rhodium—xantphos catalyst system 7
phase-separable system 142 Ruhrchemie process 115
phenoxide moiety 58 ruthenium-phosphane interaction 174
a-phenyl vinyl complexes 262 ruthenium pincer compound 57
phosphine-based systems 7
phosphine ligand 278 s
phosphine-modified polymer 117 septum-sealed reaction vials 109
phosphine—phosphinite ligands 302 — in situ carbon monoxide liberator 109
phosphinite PCP pincer complexes 45 single-crystal X-ray diffraction analysis 30, 35,
phosphinite POCOP pincer systems 43 41, 42, 53, 55, 59
phthalideisoquinoline alkaloids 314 Sonogashira coupling product 149
platinum spectroscopic techniques 53
— derivatives of 30 steric bite angle effect 1, 3
platinum-catalyzed alkene hydro- substrate—detergent interaction 117

formylation 8 sulfonated triphenyl phosphines 141
platinum-diphosphine complexes 8, 138 sulfur-based substrates 252, 286
platinum-tin catalysts 174 — disulfides 252
platinum tris-carbene pincer complex 37 — thiols 252
polar ligands 138 supported ionic liquid phase (SILP)
polyether phosphates 165 catalysis 132, 143
polyethylene glycol (PEG) biphasic system

181 t
polyketone synthesis 13 tandem carbonylation reactions 188
polymerization reactions 11 tandem hydroformylation—Fischer indole
polymer matrix techniques 173 synthesis 189
polystyrene-bound triphenylphosphane terminal alkynes

184 — aminocarbonylation of 273, 275
propargyl alcohols 255, 266 — thiocarbamoylation of 257
— palladium-catalyzed thiocarbonylation thiocarbene complex 206

255 thiourea-based ligands 186
propargyl halides 267 time-resolved infrared (TRIR)
propargylic acetates spectroscopy 163
— cyclization of 282 tin radical catalyzed hybrid ionic

mechanism 275
q tin radical catalyzed hybrid radical
quinone methides (QMs) 40 mechanism 275
triosmium methylene complex 208

r trisulfonated phosphine ligands 138
radical carbonylation 274 tryptamine-based pharmaceuticals 304
rate-determining protonation 262 Tsuji-Trost reactions 121
regioselective thiopalladation 257
rhodium catalysts 163 u
rhodium-catalyzed hydroformylation unsaturated substrates 272

reaction 1,2 — palladium-catalyzed thiocarbonylation

— introduction 2 reactions of 272



v

vinyl iodide 230

— chemoselective carbonylation of 230

— palladium-catalyzed carbonylative
reactions of 240

vinyl triflates

— hydroxycarbonylation of 104

w

water gas shift reaction 28, 32, 33, 40, 269
water-soluble olefins 116

water-soluble pyrazolato complex 118

X

xantphos

— trans complexes 14, 15
xenon arc lamp 128

z

zerovalent palladium complexes 16, 262
zirconocene alkyne complexes 271
zirconoxycarbene complex 204
zwitterionic ketene intermediate 269

Index

367






