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NHC-Au-oxazole complex 60
NHC-catalyzed CO, fixation organic
reactions
alkylation with CO,
N-formylation 388-390
N-methylation 387-388
o,p-unsaturated p-boralactone
derivatives 390
carbene 367
cyclization reactions with CO,
cyclic carbonates 379-380

neocuproine
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Index
metal 382-385
NHCs-CO, adducts 380-382
propargylic amines 385-387

direct C—H activation with CO,
carboxylation of alkenes and
organoboronic esters 376
carboxylation of arenes and
373-376
carboxylation of terminal
alkynes 369-372
nucleophilic character
391
thiazolium carbene 390
NHC-CO, adducts 372, 380-382
NHC copper(I) complex 31, 35, 369,
387, 390
(NHC)Cu(I)-catalyzed Csp*-H direct
carboxylation 64
N-heterocyclic carbene (NHC)
ligands 65, 135, 218, 399
NH,lI-catalyzed reaction 158
Ni-catalyzed carbonyl-ene reactions of

heteroarenes

369
quinazoline

terminal alkenes with
CO, 217-223
allylic anion from cinnamyl
chloride 219
cinnamyl moiety to homoallylic
alcohol 219
computational quantum chemistry
calculations 222
coupling reaction 220-221
enophile 219
ligand effects 217
organoaluminum reagent 223
219-220
Ni-catalyzed carboxylation of bromides
267
Ni-catalyzed hydrocarboxylation
316
nickel-catalyzed C-H carboxylation
of acrylate salt 37
of benzylic C(sp®)~H bonds 38
of C(sp®)~H bond  37-38
of sodium acrylate 36
Ni(0) diphosphine complex 297
Ni-mediated hydrocarboxylation 317,
318

organoaluminum reagents
and triflates

reactions
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N-iodo-succinimide (NIS)
Ni-TCPE1 catalyst 110
nitrogen-based ligand—iron
complexes 342
nitrogen source 157, 163-164
N,N-bis[(4-dimethylamino)
salicylidene] 125
4-(N,N-dimethylamino) pyridine
(DMAP) 97
Nolan’s group 60-61
non-phosphorous ligand 335
non-reductive CO, conversions
nonreductive processes
mechanistic 346-354
oxazolidinones 358-360
non-steroidal anti-inflammatory drugs
(NSAIDs) 242
Norrish Type II photoreaction 268
N-proton pyridium iodide (HPyI) 161

7,179, 418

1,131

(o]
1-octyl-3-methylimidazolium
tetrafluoroborate 380
olefins 133, 163, 225-226
organofluorinated compounds
organolithium/magnesium
reagents 398
organometallic ionic complexes
(OICs) 125
organophotocatalyst 256
organo-silver complexes
ortho-alkylphenyl ketones
268
ortho-alkyl substituents 268
ortho-methyl benzophenone
derivatives 268
overhauser effect (NOE) 5, 390, 426
oxazolidinone product 3,9, 11
oxazolidinones 15, 120, 248, 418
2-oxazolidinones 125
oxazolidinone synthesis
amino alcohols and CO,
aziridine and CO,
catalyst-free system 163
reactions 158
supported catalysts

241

305, 398-399
50, 85, 267,

164-165

161-162

zwitterionic pairs/salts
catalysts 158-161
carboxylative cyclization of
allylamines with CO, 170-172
5-membered cyclic carbamates 157
propargyl alcohol, aliphatic primary
amine/2-aminoethanols and
CO, 167-170
oxetanes 1,21, 344
oxiranes
carbon-carbon double bonds 12,
405
cycloaddition of CO, 12
Lewis acids and co-catalytic
halides 12
nitrogen analogue of 13
substrate-directed conversion of 16
oxy-difluoroalkylation of allylamines
with CO, 172

p

palladium-catalyzed carboxylative
cyclization of propargylic
alkoxide 405
palladium-catalyzed C—H carboxylation
reactions
alkenyl C-H bonds 41
alkenylpalladium 76, 78
of arenes 78
of aromatic compounds 41
benzylic alcohols 79
coumarins 76
cyclocarbonylation of
isoquinolones 82, 84—85
hydroxypyridine 76
lactonization 79, 82
ortho-carboxylation 42 ehp|
PEPSI-IPr catalyzed meta-selective
arylation of phenols 41
phthalimides 80, 82
spiro lactones 79
palladium-catalyzed hydrocarboxylation
of alkynes 317-318
palladium nanocatalyst 99
palladium nanoparticles (PdNPs)
135
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para-and meta-substituted
bromoarenes 266
Paterno—Biichi reaction 21
“Payne-type” carbonate-to-carbonate
rearrangement reaction 16
P-containing ligands 135
Pd-catalyzed carboxylation of aryl
bromides and chlorides 265
Pd-Cu/MIL-101 catalyst 127
PEG6000(NBL13BI')2 161, 162
perfluoroalkyl-functionalized
oxazolidinones 9, 10
perfluoroalkyl silver compounds
perfluoroiodides 9
pH dependent NHC-copper(I) catalyzed
carboxylation of
benzoxazole 36
phenol-formaldehyde condensation
reaction 108
1-phenyl-1-cyclohexene 201
5-phenyl-2-oxazolidinone 164
2-phenylpyridine 67
2-phenyl-1,1,3,3-tetramethylguanidine
(PhTMG) 4
phenyltrimethylammonium tribromide
(TPAT) 342
phosphine-functionalized
nanoparticles 125
phosphine ligands 129, 212, 223, 259,
260, 296
phosphinic ligands 333-334
photoactivated Pd(PPhs), catalysis 11
photocatalyst [Ru(bpy)s)** 10
photocatalyzed radical-radical coupling
reactions 277
photochemical-assisted conversion of
CO, 2
photoinduced hydrocarboxylation of
alkenes

399

303
enamide derivatives 303
styrene derivatives 301, 302
photoinduced radical-initiated
carboxylative cyclization, allyl
amines with CO, 170-172
photoredox catalysis 172, 253, 304, 327

alkene derivatives
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photoredox catalyst 51, 172, 258, 264,

265
photoredox-catalytic process 10
plausible reaction mechanism 206,

211, 216, 272, 426, 427
polyalcohols/olefins

reactions 121-124
polyaromatic compound 266
polycyclic aromatic hydrocarbons
polyethylene glycol supported

potassium hydroxide 132
polyfluorinated benzoic acid 242
polyfluoroarenes 242, 2’43
polyILs@MIL-101 120
polymer-immobilized nanogold catalyst

(Au/poly) 98
polymer-supported IL (PSIL) 107
polymer-supported quaternary

phosphonium salts 103
polymethylhydrosiloxane (PMHS) 388
polystyrene-supported

231

resorcinarenes 105
poly(4-vinylimidazolium)s-DBU-
ZnBr, 383
porous organic polymer (POP) 101,
103, 112
porphyrin—IL bifunctional
catalyst 112

potassium oxazole-2-carboxylate 60

potassium phthalimide 190
primary alkylamines 132, 335
proline 158-159

propargyl alcohols

acyclic carbamate 408

carbon nanotube (CNT)

chemical fixation of 407

CO,-mediated transformation
of 412-417

copper (I) iodide 405

cyclic enol carbonates 405, 411

internal alkyne part 405

Lewis acidic transition metal
catalysts 405

4-methylene-1,3-dioxolan-2-
one 408

vinylene carbonates

408

407
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propargyl alcohols/propargyl amines
reactions 124-125
propargyl bromobenzene 244
propargylic amines 5, 125, 385-387
propenyl ketones via
y-carboxylation 48
propiolic acid derivatives
402
propiolic acid synthesis
CO,; generated from
combustion 313
CO, insertion in terminal alkynes
breakthrough synthesis 309
copper-catalyzed synthesis
of 311
seminal synthesis 310
silver complexes 311
lithiation-carboxylation
sequence 316
metal-free carboxylation of
alkynylsilanes 315
metal-free carboxylation of terminal
alkynes 315
neodymium-catalyzed 314
propiolic esters synthesis  305-308
1,2-propylene glycol (PG) 182
propylene oxide (PO) 96, 98, 102, 105,
107, 118, 182, 348
protic onium salts 161
PS-MImFeCl, 162
[PS-Zn(II)L] catalyst 99
pyridine derivative 199-204
pyridylarene carboxylic acids 67
pyrimid-4(3H)-ones 35
2-pyrones 274, 275, 324, 428

32, 313, 399,

q
quinazoline 30, 391

quinazoline-2,4(1H,3H)-diones
137,176, 390

136,

r
radical anion dimer 238
reduced Robson’s ligand 343
reductive processes
direct hydrogenation 332
hydroboration 335-336

hydrosylilation 335-336
Rh-catalyzed carboxylation of
styrenes 259
rhodium-catalyzed C—H carboxylation
reactions 39
aromatic compounds 67
2-arylphenol 73
chelation-assisted ortho-metalation
carboxylation 72
2-furylphenols 2-thienylphenols,
and 2-pyrrolylphenols, 73-74
2-heteroarylanilines 76, 77
2-(hetero)arylphenols 73
of 2-(imidazo[1,2-a]pyridin-2-yl)
phenols 73,75
ortho-carboxylation 67, 69
2-phenylanilines and 2-
heteroarylanilines
phenanthridinones 73
[RhCl(dcype)], 70
RhMe(dcype) and RhPh(dcype) 70
simple arenes 68, 70-71
2,2-ring-fused succinic acid
derivatives 244
RsP 164
(R)-styrene oxide 96, 356
Ru-based photoredox catalysis 10
[Ru(bpy)s]** 10,11, 258
ruthenium-catalyzed C-H
carboxylation 38-39

76-77

S

Salen—Cu(II)@MIL-101(Cr)
catalyst 118

salt-free hydroxymethylation of
alkynes 314

salt catalysts 158-161

Saveant model 248

SBA-15-SO;H/TBAB 97

scorpionate complex 335

selectfluor 429

o-donor ligands 400

silica-based amino-functionalized
imidazolium
IL (Si-IM-NH,) 105

silica-based quaternary ammonium salt
(Si-TBAI) 107



silica-coated magnetic nanoparticles
(SMNPs) 98
silver acetate 166, 405, 411
silver acetylide, 397, 399-401
silver-catalyzed C—H
carboxylation 42-44
silver-catalyzed CO, fixation
carboxylation, C-C bond formation
enolate 423-424, 426
nucleophilic reagents 427
carboxylation of terminal alkynes
atmospheric pressure 401
bifunctional 401
combustion 402
ligands-free 400-401
nanoparticles 401
one-pot synthesis of
arylnaphthalene lactones
404
preliminary reaction 399
carboxylative cyclization of propargyl
alcohols 405
heterocyclic compounds 397
historical background of 398-399
sp-hydridized carbon-silver
bond 428,431
terminal epoxides 431-432
three-component reaction 411-412
transformation of amine derivatives

402,

benzoxazine-2-one
derivatives 418
carboxylation and cyclization of
allenylamines 418
cascade carboxylation and
cyclization 417-418
domino carboxylation—
cyclization—migration of
unsaturated amines 421-423
three-component reaction of
carbon dioxide, amines, and
allenyl ethers 419-421
silver-catalyzed ligand-free
carboxylation reaction 401
silver-NHC catalyzed synthesis of cyclic
carbonate 432
silver tungstate 44, 401, 413
silyl-pincer palladium complex 297

Index

single electron transfers (SETs) 253
single walled metal-organic
nanotube 110
SIPr-ethyl silver complex 399
sodium acrylate 36-37
sol-gel protocol 105
Sonogashira coupling of dibromo-
functionalized Salen-Co/Al
complexes 102
Sonogashira coupling of tetrakis(4-
ethynylphenyl)methane 108
sp-hybridized carbon-silver bond 398
sp>-hybridized carbon-silver
bond 428-430
spiro-cyclic carbonate 8
stereodefined triols 13
stereoselective electrochemical

carboxylation
diastereoselective 245
enantioselective catalysis 248
Stern—Volmer plots 258, 262, 263,

267
Stille coupling reaction 135, 136
stoichiometric carboxylation of alkenes
allenes 291-295
carboxylation of allenes 292
dicarboxylation and/or arylative
carboxylation of 3-dienes
ethene and styrene, nickel 292
nickel complex with Me,Zn 293
styrene difunctionalization 261
5-substituted-2-oxazolidinone
substrate driven CO, conversion
iodine-activation of (homo)allylic
substrates 3-8
oxetanes and azetidines 21
12-21
substrate activation via radical-
addition/photochemical

293

163

oxiranes

oxidation processes 9-12
substrates/intermediates
aryl halides 264-267
benzylic C-H bonds 267-269
unsaturated substrates 254—264
succinic acids 228, 229, 232

sulfonate-based MOF 110
sunlight-mediated reaction 263
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supercritical CO, (ScCO,)
164, 311, 344

Suzuki—Miyaura coupling 324

syn-cis configured cyclic
carbonates 17

32,129,

t

TBB-Bpy 112

tBuXPhos (2-di-zert-butylphosphino-
24,6’-triisopropylbiphenyl) 264

tert-butoxide 204, 206, 212, 304, 430

4-tert-butylbenzoate 243, 244

1,1,3,3-tetramethylurea (TMU) 68

tetra-n-butyl ammonium bromide
(TBAB) 13, 158-159, 342

tetra-n-butyl ammonium iodide
(TBAI) 344

tetra-n-butyl ammonium salts (TABX)
cocatalysts 349

tetra-heptylammonium bromide 166

5,10,15,20-tetrakis(4-bromophenyl)
porphyrin-aluminum(III)
chloride (Al-TBPP) 112

tetrakis(4-carboxyphenyl)ethylene
(H,TCPE) 110

1,3,6,8-tetrakis(p-benzoic acid)pyrene
(H4TBAPy) 109

tetramethylguanidine (TMG)
derivative 418

5,10,15,20-tetraphenylporphyrin
(TPP) 103

tetramic acid 422, 424, 425

tetrasubstituted cyclic carbonates
17

tetrazolyl-carboxyl ligand 5-(4-
(tetrazol-5-yl)phenyl)isophthalic
acid (Hstzpa) 110

tetronic acids 426-428

thiol radical cation 282

titanium-mediated
hydrocarboxylation 319

Togni’s reagent 170, 171

Toloxatone 15

[(TPr)CuCl] (1,4-bis(2,6-
diisopropylphenyl)-3-
methyl-1,2,3-triazol-5-ylidene-
copper(I) chloride) 63

16,

traditional radical-mediated
reactions 253
transition metal-catalyzed
carboxylations
direct C—H carboxylation
reactions 90
1,2,3-triazol-5-ylidene copper(I)
chloride complexes 63
triisopropylsilanethiol 268
trialkylphosphine 400
tricarbonyl(n*-cyclopentadienone)-iron
complex 335
1-(triethoxysilylpropyl)-3-n-
butylimidazolium bromide
triethylamine 263, 333, 405
triethylammonium formate 333
1,3,5-triethynylbenzene 102
trimethyl(2-methylenebut-3-yn-1-yl)
silane derivatives 428
triphenylamine 200
triphosphino-iron chloride
complex 333
2,4,6-tris(imidazol-1-yl)-1,3,5-s-triazine
(TIST) 112
trisubstituted cyclic carbonates

105

15-16

u
unsaturated substrates
carboxylation of enamides with
CO, 261
dicarbofunctionalization of
alkenes 257
electron-deficient 259
heterocyclic 261
1-methyl-2-phenylindole
p-cyanostyrene 258

254

v

vibrational circular dichroism
(VCD) 411

vinyl-functionalized Mg-porphyrin
complex 112

vinyl-functionalized phosphonium
salt 112

X

Xantphos 36, 89, 212, 216, 298, 318
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Yamamoto—Ullmann coupling
reaction 112

2-ynoic acid derivatives 232

ynones 426, 427

z
zeolite catalysts 97,133
zinc(Il) porphyrin 112
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zinc(II) tetrakis(4-aminophenyl)
porphyrin (Zn-TAPP) 112

ZnMOF-1 111

Zn(NOs3), with benzene-1,4-
dicarboxylic acid (H;bdc) 108

Zn/PS-IL[Br] catalyst 107

ZI'C14@8102 98

ZrOCl,-8H,O 158-159

Zwitterionic pairs 158-161
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