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addition reaction 11-13,28
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amino acid dithiocarbamate 29
5-amino-2,3-dihydro-7H-thiazolo|[3,2-a]
pyrimidin-7-one 25, 27

amino esters/amino acids 79

2-aminoimidazoles 223

p-amino ketones 138

a-amino nitrile derivatives

aminophenoxazinones 118

2-aminophenyl 155

8-aminoquinoline amides
369-370

2-aminothiazoles 21-22

Anderson-type polyoxometallate 216

anionic polymerization of alkenes 231

annulated pyrroles 224-225

aromatic esters 19, 417-418

aromatic ketones 13, 300, 376

3-aroylimidazo[1,2-a]-N-heterocycles

N-aryl-y-aminonitriles 85

2-aryl and 2-alkyl quinazolines

2-aryl aziridines 80

aryl boronic acids  19-20, 71, 212, 285, 291,
298

1-aryl-2,2-difluoroalkenes 191

N-arylethynylsulfonamides 176

N-arylhydroxylamine synthesis 8

4-aryl-NH-1,2,3-triazoles 14

4-aryl-NH-2,3,4-triazoles 14

2-aryloxy phenylacetylenes 95-96

aryloxy propanolamines 109

2-aryl pyridines and cyclic or acyclic ethers
333

N-arylpyrroles 22

4-aryl quinolines 140

2-aryl terephthalates 82

via [3+3] cyclization 82

aryltrifluoroborates 203, 321, 322

arythioethers 73

assembly-promoted single electron transfer
(APSET) 332

asymmetric copper-catalyzed Si-H insertion
of 1-aryl-2,2,2-trifluoro-
1-diazoethanes 189

asymmetric transfer hydrogenation (ATH)
37, 300, 379-380

azide-alkyne cycloaddition 296, 399-400

azomethine ylides 81

225

209-210,

144

155

b

benzimidazole 24-25, 145, 256-257,
294-295, 306-307

benzo[g]-and dihydropyrano[2,3-g]
chromene derivatives 85, 86

benzodiazepine 24,25
benzodihydrofurans 74

benzofurans 76-77

benzoic acids 60-61, 213, 299-300, 359, 371
benzophosphole oxides 94

benzothiazoles 24-25, 76, 145, 152, 274,
307

benzotriazoles 82,151, 295, 429, 432

benzoxazines 83, 96-97

benzoxazole 24,25
N-benzyl-4-methylaniline 38
benzyne 1,2,4-trisubstitution and
dearomatization 68
biaryl coupling of aryl iodides and
organoboron reagents 186
bifunctional N-doped Co@C catalysts 37
Biginelli reaction using NBP 267
bimetallic Pd/Cu catalyst system 52
bio-based solvents
cyclopentyl methyl ether (CPME)
117-120
ethyl lactate (EL) 128-130
eucalyptol (Euc) 130
y-valerolactone (GVL) 125-128
glycerol 108-112
2-methyltetrahydrofuran (2-MeTHF)
114-117
organic carbonates 120-125
polyethylene glycols (PEGs) 112-113
biomass-derived ethyl lactate (EL) 273
biomimetic aerobic oxidative desulfurization

process 217
3,3’-bipyrazolo[1,5-a]pyridine derivatives
172

bis-enol derivatives 222

bis(4H-chromene)-and 4H-benzo|g]
chromene-3,4-dicarboxylate
derivatives 86

N-Boc-(prop-2-yn-1-yl)pyridine-2-amines
75

Buchwald reaction 336, 337

4

carbene insertion/transfer reactions
429-431

carbonylation reactions 114, 248-252, 253,
288

carbonylative Sonogashira reactions in
PEG-2000 288

carbonyl cross-coupling 331

carboxylic acid synthesis 214

cascade aminooxygenation reaction 62



cascade annulation/alkylation of acetylenic
oximes 243,244
cascade annulation/aminocarbonylation
reaction 252, 253
C-C activation 374-376
C-C bond couplings 201-210
C-C bond formation 292-293
C-H acylation 354-356
C-H alkenylation 352-354
C-H alkylation 359-362
C-H alkynylation 356
C-H allylation 357, 358
C-H arylation 347-351
C-H benzylation 357-359
C-H cyanation 356-357
C-H fluoroalkylation 362-364
C-C cross-coupling
carbonyl cross-coupling 331, 332
cross-dehydrogenative coupling (CDC)
333-334
cyanation reaction 330-331
decarboxylative coupling 335
dehydrative cross-coupling 334
deprotonative cross-coupling 334
Liebeskind-Srogl cross-coupling
322-323
Mizoroki-Heck cross-coupling 326-328
Murahashi coupling 323
Negishi coupling 323-325
reductive coupling 331-333
Sonogashira coupling 328-330
Stille coupling  325-326
Suzuki-Miyaura reactions 318-322
Tsuji-Trost type allylic arylation 330
C-C, C-Si bonds formation 90
cellulose-modified magnetite-graphene
oxide nanocomposite 207
cetyltrimethyl ammonium hydrogensulfate
(CTAS) 389
cetyltrimethylammonium bromide (CTAB)
322,338, 351
cetyltrimethylammonium peroxodisulphate
(CTAPS) 220
C-H acylation 354-356
C-H alkenylation 125-126, 352-354
C-H alkylation 171, 359-362
C-H alkynylation 356
C-H allylation 357
C-halogen bonds formation 98-102
C-H amination 83, 364-365
C-H annulation/cyclization 370-374
C-H arylation 126, 209, 272, 347-351, 374,
391
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C-H benzylation 357-359
C-H cyanation 356
C-H difluoromethylation reactions 265
chemo-domino/tandem/cascade reactions
catalyst-free 421-422
organo-catalyzed 420-421
transition metal-catalyzed 417-420
chemoenzymatic reactions 317, 422-425
C-H fluoroalkylation 362-364
C-H functionalization
C-C bond formation 347-364
C-H annulation/cyclization 370-374
C-N bond formation 364-367
C-0 bond formation 367-369
C-H halogenation 369-370
1-chloromethyl-4-fluoro1,4-
diazoniabicyclo[2.2.2]octane
bis(tetrafluoroborate) 148
choline based-DES mediated Friedlander
annulation 221
choline chloride/1,4-butanediol (ChCl/Bd)
219
C-H oxygenation 367-369
C-H sulfonamidation 365-367
C-N bond couplings 210-211
C-N bond formation 293-296
C-H amination 364-365
C-H sulfonamidation 365-367
C-N, C-P bond formation 93-96
C-N cross-coupling
Buchwald reaction 336-337
Tsuji-Trost N-Allylation 340-341
Ullmann-type reactions 338-340
cobalt(II) bromide catalyzed allylation of
alkyl halides 68
C-O bond couplings 211-212
C-0 bond formation 211, 291
C-H oxygenation 367-369
C-O cleavage reactions 376-377
C-0O, C-S bond formation 96-98
condensation reaction 30-35
catalyst/solvent system 221-223
other catalytic system 223-224
condensation/ring condensation reaction
6, 21-28
conjugate addition 389-392
conventional organic solvents
233,263
copper-bisoxazoline-catalyzed allylic
oxidation 56
copper-catalyzed azide-alkyne cycloaddition
(CuAAC) 12,399
copper-catalyzed carboamination of alkenes
94

4,41, 123,
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copper-catalyzed Chan-Lam cross-coupling
73
copper-catalyzed coupling reactions 19,
257-259
copper-catalyzed oxidative coupling reaction
of carboxylic acids 186
copper-mediated assisted tandem catalyzed
double functionalization process 54
copper(I)-catalyzed asymmetric allylic
oxidation 56
coumarinstyryl dyes
coupling reactions
copper-catalyzed 19, 257-259
green solvents and catalysts 18-21, 30
C-P cross-coupling  346-347
C-S bond couplings 212-213
C-S cross-coupling
dehydrative 345
Migita C-S cross-coupling 342-344
oxidative C-S coupling 344
radical 345-346
reductive  344-345
cross-coupling of tetraphenylstannane and
aromatic halides in PEG-400 289
cross-coupling reactions
C-C bond couplings
C-N bond couplings
C-0 bond couplings
C-S bond couplings
C-C cross-coupling
carbonyl cross-coupling 331
cross-dehydrogenative coupling (CDC)
333-334
cyanation reaction 330-331
decarboxylative coupling 335-336
dehydrative cross-coupling 334-335
deprotonative cross-coupling 334
Liebeskind-Srogl cross-coupling
322-323
Mizoroki-Heck cross-coupling
326-328
Murahashi coupling 323
Negishi coupling 323-325
reductive coupling 331-333
Sonogashira coupling  328-330
Stille coupling 325-326
Suzuki-Miyaura reactions 318-322
Tsuji-Trost type allylic arylation 330
C-N cross-coupling 336-341
C-P cross-coupling 346-347
C-S cross-coupling  342-346
in ionic liquids 238
cross-dehydrogenative coupling (CDC)
172, 333-334, 344, 345, 349

221

201-210
210-211
211-212
212-213

Csp3-H functionalization of ketones with
alcohols 209
Cu catalyst/TBHP system 57
Cu-catalyzed diamination of styrenes 55
Cu-catalyzed intermolecular cycloaddition
76
Cu-catalyzed reactions
C-C bond formation 292-293
C-N bond formation 293-296
C-0, C-S, C-Se bond formation
296-298
Cu/Fe catalyzed intermolecular oxidative
amination 57
cyanation reaction 330-331
cyano-containing ketones 170
1-cyanoethylated 3,4-dihydronaphthalenes
90, 92
3-cyanoindoles 70, 71
cyanomethane 51
cyanomethylated benzoxazines 96
cyclic carbonates 41, 124, 191-192, 268
cyclic enol-lactones  228-229
cyclization/annulation reactions
radical cyclization 406-410
radical-free 403-406
cyclization reactions 13-18, 28-30
five-membered ring synthesis 219-220
six-membered ring synthesis 220-221
cycloaddition reactions
azide-alkyne cycloaddition 399-400
[4 + 2] cycloaddition 400-403
cyclodextrin = 202

cyclopentadiene 190, 402
cyclopentyl methyl ether (CPME) 108,
117-121

Cyrene 263-266, 275

d
decarboxylative coupling 335-336
deep eutectic solvents (DESs)
condensation reactions
catalyst/solvent system 221-223
other catalytic system 223-224
cross-coupling reactions
C-C bond couplings
C-N bond couplings
C-0 bond couplings
C-S bond couplings
cyclization reactions
five-membered ring synthesis
219-220
six-membered ring synthesis
multicomponent reactions

201-210
210-211
211-212
212-213

220-221



one-pot four-component reaction
227-228
one-pot three component reaction
224-227
organic reactions
esterification reaction 230-231
isomerization reaction 228-229
ring-opening reaction 230
oxidation reactions
metal-catalyzed oxidation 213-214
other oxidative processes 214-217
polymerization
anionic polymerization of alkenes 231
glycolysis and polyesterification 231
oxidative polymerization 232
visible-light-driven RAFT
polymerization 232
reduction reactions
metal-catalyzed reduction 217-218
other catalytic reduction 218-219
dehydrative cross-coupling 334-335
dehydrative C-S cross-coupling 345
dehydroalanine (Dha)-containing peptides
390-391
deoxyfructosazine 223
deprotonative cross-coupling 334
2,5-diacylthiophenes 148
diamines 7, 54-55, 81
diamino dihydroquinazolines
derivatives 77
synthesis 78
f,p-diarylation of acrylates derivatives 19
diaryl ether motifs 211
1,1-diaryl-2-iodoethane 163
2,5-diarylpyrazines 215-216
diarylsulfides 73
1,4-diazabicyclo [2.2.2] octane (DABCO)
120, 170, 193, 205, 219, 271, 391
a-diazocarbonyls 189
1,3-dicarbonyl compounds 110-111, 119,
151, 227
di-p-chlorobis[ 5-hydroxy-2-[1-(hydroxyimino-
kN)ethyl]phenyl-xC]palladium(II)
dimer 19
2,2-dichloroethenamines 84-85
Diels-Alder (D-A) reactions 25, 190,
220-221, 400-402
diethyl carbonate (DEC) 120-121, 269-270
N,N-diethylprop-2-yn-1-amine 240
1,2-difunctional ring-opening products 230
p,p-di(hetero)aryl-a,a-difluorinated ketones
174
dihydric alcohols 1

Index

1,4-dihydropyridines 63
2,5-dihydropyridine derivatives 27
2,5-dihydropyridine skeleton 25
3,4-dihydropyrimidinothiones in EL 274
di(indolyl)methanes 32
2,5-dimethoxytetrahydrofuran 22
dimethyl carbonate (DMC) 270
alkyl arylacetates 195
N-alkyloxaziridines 195
1-aryl-2,2-difluoroalkenes 191
asymmetric copper-catalyzed Si-H
insertion of 1-aryl-2,2,2-trifluoro-1-
diazoethanes 189
biaryl coupling of aryl iodides and
organoboron reagents 186
borrowing carbonate-enabled allylic
amination reactions 196
copper-catalyzed oxidative coupling
reaction of carboxylic acids 186
cyclic carbonates 192
cyclization between aliphatic and
aromatic 1,4-bifunctional
compounds 192
cyclopentadiene 190
a-diazocarbonyls 189
5-hydroxymethylfurfural 188
intramolecular hydroalkoxylation of
double bonds 187
5-iodo-1,2,3-triazoles 190
iron-catalyzed hydrosilylation of
dicarboxylic acids 191
iron-catalyzed methylation of secondary
amines and imines 194
iron(II) caffeine-derived ionic salt catalyst
190
levulinic acid (LA) 193
lignin f-O-4 model compounds 194
malonate derivatives 192
MnCO,-300 catalyzed transesterification
of alcohols 196
NaAlO,-catalyzed carboxymethylation
187
non-symmetrical alkyl carbonates 195
palladium-catalyzed carbonylative
transformation of benzyl amines
187
palladium-catalyzed coupling of
benzyl/allyl alcohols with malonates
194
silica-supported FeCl, catalyzed aminal
synthesis 186
N-substituted cyclic amines 190
a-substituted homoallylamines 189
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dimethyl carbonate (DMC) (contd.)
sulfonimidates and sulfonimidamides
188
1,5,7-triazabicyclo[4.4.0]dec-5-ene (TBD)
193
1,4,5-trisubstituted
1,2,3-triazole-5-carboxamides
Tsuji-Trost type reaction 194
a,f-unsaturated N-acyl-oxazolidinones
190
dimethyl sulfoxide (DMSO)
activation enabled by single-electron
transformation 151-162
acts as the metal ligand 171-174
electrocatalytic synthesis enabled
activation 163-164
photocatalytic reaction enabled activation
164-171
Pummerer-type activation 138-148
Selectfluor-enabled activation 148-151
special activation or usage of 174-181
1,8-dioxo-decahydroacridines 109
1,1-diphenylpropane-1,3-diol 179
dipolar aprotic solvents 107, 125, 265-267,
270, 275, 394
direct C-5 arylation of imidazole derivatives
209
directed ortho-metallation (DoM) 230
N,N’-disubstituted oxalamides 69
1,4-disubstituted pyrazoles 148

190

e
electrocatalytic synthesis enabled activation
of DMSO 163-164
electrochemical oxidation 163, 377-379
electron-deficient polyfluoroarenes 76
electrophilic substitution 383-384
enol silyl ethers 93-94, 387, 388
(Z)-enynols 15
esterification reaction 88, 230-231
esters
ethyl lactate 273-274
y-valerolactone (GVL) 270-272
organic carbonates 268-270
2-(1-ethoxyethylideneamino) malonic acid
dimethyl ester 81
ethylammonium nitrate (EAN) 237
ethyl 7-iodo-2-heptynoate 80
ethyl lactate (EL) 128-130, 268, 273-275
ethylene glycol 1-4, 6, 10, 13, 15-16, 25, 27,
112,279
eucalyptol (Euc) 130

f
fac-Ir(ppy), 165,170
Fe-catalyzed reductive cross-coupling

332-333

Fel,-catalyzed reductive Strecker reaction
53

Fe,0,@Si0,-BT-Cu catalyzed O-arylation of
phenols 212

Fischer indole synthesis 219-220

five-membered ring synthesis 219-220,
306-308

florfenicol phosphodiester 90

fluorinated alcohols 1, 5-6, 33, 35, 43,
45-46

fluoroalkylated (Z2)-alkenes 169

a-fluoro-and a,a-difluoroimines  89-90

a-fluoromethyl selenoethers 116

fructosazine 223

functionalized pyrazine derivatives
functionalized pyrroles 228
functionalized quinolines 141

215

y-valerolactone (GVL) 108, 111, 125-128,
254,268, 270-272
G2/Co for Suzuki coupling reaction 204
D-glucosamine 223
glycerol 1,4, 6,9-11, 13-20, 24-26, 28-39,
45-46, 57,108-112, 207, 209
glycolysis and polyesterification 231-232
gold(I) N-heterocyclic carbene complex 11
green solvents
addition reaction 11-13
and catalysts
addition reaction 28
condensation reaction 30-35
coupling reactions 30
cyclization reactions 28-30
metathesis reaction 35
condensation/ring condensation reaction
21-28
coupling reaction 18-21
cyclization reactions 13-18
hydrogenation/reduction reaction 6

and hydrogen donor 35-39
oxidation reactions 8-10
substitution reactions 10-11

h

Hansen solubility parameters (HSP) 264
2H-azirines 98,117-118
4H-3,1-benzoxazin-4-one skeleton 114



Heck reaction 79, 266-267, 269-270, 281,
327-328

2-(hetero)aryl THF and THP derivatives
205

2,5-hexanedione 22

highly functionalized benzo[g]-and
dihydropyrano|2,3-g]chromene
derivatives 85

highly functionalized polysubstituted
quinolines 220-221

2H-indazoles 154-155

Hiyama cross-coupling in PEG 289

Hiyama reaction 18, 126, 207-208, 271-272

HLADH-catalyzed cinnamaldehyde
reduction 218

4H-pyrans 32-33,412

1H-tetrazoles 30, 219, 227

hydrodehalogenation of aryl chlorides and
aryl bromides 66

hydrogen bond acceptors (HBAs) 200-201

hydrogenation/reduction reaction 6

1,5-hydrogen atom transfer process
169, 350

hydrophilic palladium(II) cis-[PdCl,
(DAPTA),] 14

a-hydroxyacetophenone 16, 17,110, 111

2-hydroxyacetophenone (HAP) 219

3-hydroxylpyridines 15

5-hydroxymethylfurfural 188, 331

4-hydroxy-1-methyl-2-quinolone 25

a-and f-hydroxyphosphine oxides 216

167,

I
IBX promoted primary amine oxidative
coupling 215
IBX-facilitated primary amine oxidative
coupling reaction 214
imidazopyridines 97-98, 151
2-(imidazo[1,2-a]pyridine-3-yl)-N,N-
dialkylacetamides 74
indium-mediated Reformatsky reaction of
iododifluoroketones with aldehydes
or isatins 388, 389
intramolecular hydroalkoxylation of double
bonds 186, 187
p-iodoalkoxysulfonium ion 163
o-iodoanilines 145
5-iodo-1,2,3-triazoles 190
ionic liquids (ILs) 200
molecular liquids 237
physicochemical properties of 237
transition-metal-catalyzed reactions
carbonylation reactions 248-252
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copper-catalyzed coupling reactions
257-259
palladium-catalyzed cascade
cyclization reactions 239-248
Sonogashira coupling reactions
252-255
Suzuki coupling reactions 255-257
ionic liquids-accelerated oxyarylation
246-247
iron-catalyzed hydrosilylation of
dicarboxylic acids 190-191
iron-catalyzed methylation of secondary
amines and imines 194
iron-catalyzed reductive Strecker reaction
54
iron(II) caffeine-derived ionic salt catalyst
190
iron(II) cyclam complex 59
isomerization reaction 228-229
2,3-isopropylideneglycerol 61
isoquinolino[1,2-b]quinazolines 127-128

k

ketones

Cyrene 263-265

in NBP 266-268

a-keto-imides 176-177

y-ketonitriles 90-91

3-ketoquinoline 141

Knoevenagel condensation 59, 222-224,
303

Kornblum oxidation reaction 166

K,S,O4-promoted Pummerer-type reaction
138

l

levulinic acid (LA) 114, 125,193

Lewis acid catalyzed [3+2] cycloaddition
81

Liebeskind-Srogl cross-coupling 322

ligand-free Cu(I) or Cu(II)-catalyzed C-O

coupling reactions 212
lignin f-0-4 model compounds 194
liquid PEG 4
lithium phosphide 216
low molecular weight PEGs 4, 5, 41

m

magnetic Pd-nanocomposite mediated
Sonogashira reaction 207

magnetic reduced graphene oxide-supported
palladium catalyst 209
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Maitland-Japp reaction using NBP
267-268
malonate derivatives 192
Menschutkin reaction using Cyrene 266
mesoionic N-heterocyclic carbene (NHC)-Pd
complex 207
metal-catalyzed oxidation 56-64, 213-214
metal-catalyzed reduction 217-218
metathesis reaction 35, 259
methane carbonitrile (MeCN)
C-X bonds formation with radicals
involved
C-C, C-Si bonds formation 90-93
C-halogen bonds formation 98-102
C-N, C-P bonds formation 93-96
C-0, C-S bonds formation 96-98
transition-metal catalyzed reactions
without radicals involved

addition reactions 52-55
oxidation reactions 56-64
reduction reactions 64-66

substitution reactions 66-73
transition-metal catalyzed cyclization
reactions  74-80
transition-metal-free catalyzed reactions
without radicals involved
C-X bonds formation 87-90
cyclization reactions 80-84
multi-component reactions
N-methylation/N-formylation 67
2-methylbenzoic acid 57-58
methyl a-cinnamide 217
N-methylindole 110-111
O-methyloximes 240, 245-246, 251
N-methylpyrrole 110
2-methyltetrahydrofuran (2-MeTHF) 108,
114-117
Micellar-enabled aqueous reactions
microwave-assisted Suzuki-Miyaura
coupling in PEG-400 284
Minisci-type reaction 159
Mizoroki-Heck cross-coupling 204, 205,

84-87

318

326-328
MnCO,-300 catalyzed transesterification of
alcohols 196

mono-and difluoroimines 89

monobromination of phenols and anisoles
87

monohydric alcohols 1, 3

multicomponent domino reactions

multicomponent reactions (MCRs)
304-306, 410-417

one-pot four-component reaction

227-228

228

one-pot three component reaction
224-227
Murahashi coupling 323

n
NaAlO,-catalyzed carboxymethylation 187
2-naphthol 4-hydroxy-6-methyl-2-pyrone,
25
1,8-naphthyridine derivatives 159
NCN-Pd pincer catalyst for Hiyama reaction
207
Negishi coupling 323-325
Negishi cross-coupling reactions
NHC-Pd catalyzed cascade
annulation/allylation of acetylenic
oximes 244
N-heterocyclic carbene (NHC) palladium
polymers 284
Ni, Ru, Pt-catalyzed reactions 299-302
Ni-catalyzed C3-cyanation of N-aryl indoles
71
Ni-catalyzed cross-electrophile-coupling
70
nickel(II)-catalyzed 6-exo-dig cyclization
404
nickel-catalyzed azide-alkyne cycloaddition
(NiAAC) 399, 400
NiCl,/2,2’-bipyridine-catalyzed synthesis
73
nitrile, defined 51
nitroarenes, reduction of 65
N-methyl-pyrrolidinone (NMP) 107, 114,
125, 264-269, 272, 275
non-symmetrical alkyl carbonates 195-196
n-substituted-4-aryl quinolines 140
nucleophilic addition
addition reactions with
ketone/imine/nitrile  386-389
conjugate addition 389-392
nucleophilic substitution 175, 381-383
NZSM-5 zeolite catalyzed synthesis
195-196

208

[

oligoethylene glycols (OEGs) 7

one-pot four-component reaction 227-228,
412-413

one-pot Mizoroki-Heck
cross-coupling/reduction 205

one-pot O,-oxidation-HWE
(Horner-Wadsworth-Emmons)
reaction 61



one-pot three component reaction 27, 28,
33, 224-227, 410
organic carbonates 108, 119, 120-125,
268-270, 275
organic esters 230
organic reactions
esterification reaction 230-231
in esters
y-valerolactone (GVL) 270-272
ethyl lactate 273-274
organic carbonates 268-270
isomerization reaction 228-229
in ketones
Cyrene 263-266
in NBP 266-268
ring-opening reaction 230
organolithium promoted anionic

polymerization of alkenes 231
organosilicon reagents 207
2-organylselanyl pyridines 11
3-oxabicyclo[3.1.0]hexan-2-ones 80-81

oxidation of benzaldehyde 215
oxidation of ethylbenzene 42, 58
oxidation of toluene 57, 213
oxidation reactions 8-10
metal-catalyzed oxidation 213-214
other oxidative processes 214-217
oxidative polymerization 232
1-oxo-hexahydroxanthenes 32

p

Paal-Knorr reaction 219
palladium-catalyzed reactions
allylative dearomatisation of naphthyl
halides 114-115
a-arylation of (hetero)aryl ketones 334
carbonylative transformation of benzyl

amines 187
cascade cyclization reactions 239-248
alkylation of oxime ethers 245

cascade of alkynoic acids with unactivated
alkenes 248

C-C bond formation 207

C-H arylation of thiophenes 272

coupling of benzyl/allyl alcohols with

malonates 194
C-P bonds formation in PEG-600
291-292

deoxygenation reaction 64

formal [4+2] cycloaddition 172

Heck cross-coupling of aromatic bromides
281

Index

ionic liquids-accelerated oxyarylation
246
oxidative cross-trimerization 63
Sonogashira reaction 206
4-sulfenylisoxazoles synthesis 243
Suzuki-Miyaura coupling of aromatic
chlorides in PEG-300 286
synthesis of tetrahydrofuroindoles 55
tandem dehydrogenative[4 + 2]
annulation 172
Pd-catalyzed coupling reactions
C-B bonds formation 291-292
C-C, C-Si bonds formation 280-290
C-N, C-P bonds formation 290-291
C-0 bonds formation 291
Pd-catalyzed cross-coupling reaction 264
inGVL 272
inILs 238
Pd/p-cyclodextrin cross-linked catalyst
(Pd/CBCAT) 127
Pd/Cu-catalyzed diboration of propargylic
alcohols 53
PdI,-catalyzed carbonylation 75
PA(I1)/Cu(II) catalyzed synthesis
penta-2,4-dien-1-yl moiety 66
perfluoro tert-butyl alcohol 1
persulfate/peroxide-mediated radical
cyclization 406
phenacyl azides 215
phenol, synthesis of 60
(R)-1-phenyl-1,2-ethanediol 219
(R)-1-phenyl-1,2-ethanol (PED) 219
2-phenylimidazo[1,2-a] pyridine 138, 344
phosphorylated pyrrolines 95
photo-induced decarboxylation of
silacarboxylic acids 93
photo-induced radical cyclization 408-410
photocatalytic reaction enabled activation of
DMSO 164-171
Pictet-Spengler dehydrogenative cyclization
221
poly(ethylene 2,5-furandicarboxylate) (PEF)
231-232
polycyclic spiroindolines 84
polyethylene glycol (PEG) 112-113
in Cu-catalyzed reactions
C-C bond formation 292-293
C-N bond formation 293-296
C-0, C-S, C-Se bond formation
296-298
in cyclization reactions
Five-Membered Ring Systems
306-308

159

451



Index

polyethylene glycol (PEG) (contd.)

six and seven-membered ring systems
308-309
multicomponent reactions (MCRs)
304-306
in Ni, Ru, Pt-catalyzed reactions
299-302
organic reactionsin 280
in organocatalysis reactions 302-304
in Pd-catalyzed coupling reactions
C-B bonds formation 291-292
C-C, C-Si bonds formation 280-290
C-N, C-P bonds formation 290-291
C-O bonds formation 291
radical-initiated oxidation reactions
41-43
as solvent for CO, capture and conversion
39-41
polyfunctional furans 145
polyhydroquinolines 226
polymerization
anionic polymerization of alkenes 231
glycolysis and polyesterification
231-232
oxidative polymerization 232
visible-light-driven RAFT polymerization
232-233
polypyrrole (PPy)/Cu(II) nanocomposite
14
polystyrene-stabilized iridium (Ir@PS)
nanoparticles 7
L-proline-catalyzed Knoevenagel
condensation 224
propargylamines 86-87, 402, 412
(E)-prop-1-en-1-ylbenzene 160
2-propylquinolines 17-18
Pummerer-type activation of DMSO
138-148
Pummerer-type mechanism 145
pyranoid heterocyclic derivatives 32
pyrazine derivatives 215
pyrazolo[1,5-a]pyridines 172
pyridines, synthesis of 75
pyrido[2,3-d]pyrimidine 111
pyrrolidinedione-fused hexahydropyrrolo
[2,1-a]isoquinolines 79
pyrrolo[1,2-a]quinolines 121
pyrrolo|3,2-c|pyridines 22

q

quinazoline derivatives 155
quinoline derivatives 7, 224-225
quinoxalines 24-25, 308, 379

r
radical C-S coupling 345-346
radical cyclization
persulfate/peroxide-mediated 406-408
photo-induced 408-410
radical-relayed cyclization process 166
radical substitution 384-385
rearrangement reactions 15, 425-428
reduction reactions
metal-catalyzed reduction 217-218
other catalytic reduction 218-219
reductive C-S coupling 344-345
reductive coupling 331-333
reductive desulfurization process 217-218
reversible addition-fragmentation chain
transfer (RAFT) polymerization
232-233
Rh-catalyzed asymmetric hydrogenation
269
Rh-catalyzed hydroformylation and
hydrogenation 65
rhodanine derivatives 223, 227
ring-closing metathesis (RCM) 325, 376,
424, 425
ring-opening reaction 5-6, 43-45, 141, 170,
230

S

Sc(OTf),-catalyzed [4+2] annulation
reaction 16,17

1-selanylindolizines 16, 17

Selectfluor-enabled activation of DMSO
148-151

Selectfluor-mediated Pummerer-type
reaction 151

short-chain aliphatic alcohols 1

silica-supported FeCl, catalyzed aminal
synthesis 186

silicon heterocycle synthesis 92

six-membered ring synthesis 220-221

sodium lauryl oligoethylene glycol sulfate
(SLES) 332

solid palladium nanoparticle 19

solid-phase peptide synthesis (SPPS)
267-268

Sonogashira coupling reactions  206-207,
252-255, 264, 287-288, 328-330

Sonogashira reactions in PEG-400 287

stereoselective Michael addition reaction
224

Stille coupling 288-289, 325-326

Stille cross-coupling reaction 208, 288, 326



3-substituted-1-aryl-1H-pyrazolo-[3,4-b]
quinoline 141
substituted benzo[d]imidazo[5,1-b]
thiazol-1-amine derivatives 75
N-substituted cyclic amines 190
a-substituted homoallylamines
2-substituted indoles 83-84
4-substituted, 3-substituted, or
3,4-disubstituted quinolines
5-substituted 1H-tetrazoles 30, 227
substitution reactions 10-11
electrophilic substitution 383-384
nucleophilic substitution 381-383
radical substitution 384-385
1-sulfanyl-and 1-selanylindolizines 17
1-sulfanylindolizines 16
N-sulfonyl-2-aryloxoacetamides 176
3-sulfonyl benzofurans and indoles 79
(E)-p-sulfonyl enamines 98-99
sulfonamides 163-164, 225, 412-413
sulfonimidates and sulfonimidamides 188
Suzuki coupling reactions 204, 255-257,
273, 320
Suzuki-Miyaura (SM) coupling
amides via C-N cleavage 322
of aromatic halides
carboxylic anhydride, and acyl
chlorides in PEG 285
in PEG-400 287
arylboronic acids and aryl halides 320
BaryPhos-facilitated asymmetric 321
cross-coupling reactions in aqueous EL
273
DNA-compatible 320
electron-poor aryl chlorides 320
EvanPhos-bearing N, C-diisopropyl
biarylpalladacycle 318
HandaPhos-containing palladacycle 319
Pd/NHC-catalyzed 321
reaction 202, 284
reaction using Cyrene 265
symmetrical 2,5-diarylpyrazines
symmetrical methylene-bridged
imidazoheterocycles 138

189-190

138

215

t

[3 + 3] tandem annulation-oxidation
approach 214

t-BuOK/DMSO/air reaction system 161

TCCA induced chlorine radical cascade
chlorination 101

C-terminal decarboxylative conjugation
addition 389, 390

Index

tertiary alcohols 1, 92, 321, 350, 375, 386,
388, 407, 429
tertiary alkyl halides 69, 99, 332
tetrabutylammonium bromide (TBAB) 63,
192, 255, 285-286, 342, 368, 432-433
tetrahydrofuroindoles 55
2,3,6,7-tetrahydro-1H-pyrrolo[3,2-c|
pyridin-4(5H)-ones 22
tetrahydroisoquinoline compounds
172,213-214, 377, 378
2,2,6,6-tetramethylpiper-idine-1-oxy 43, 61
tetrasubstituted g-sulfonyl N-unprotected
enamines 97
2-tetrazolyl-substituted 3-acylpyrroles 61
thiazolopyrimidine derivatives 25
thioamides 153
thiophene-aryl coupling 208, 209
thiophosphates 96-97
Z-thiovinyl sulfone 88-89
three-component domino reaction 226
toluene oxidation by hydrogen peroxide
213
p-toluene sulfonic acid 216
o-tolyl tetrahydrofuran derivatives 230
toxic nonrenewable fossil-based solvents
107
transition-metal-catalyzed reactions
addition reactions 52-55
carbonylation reactions 114, 248-252
copper-catalyzed coupling reactions
257-259
cyclization reactions 74-79
oxidation reactions 56-64
palladium-catalyzed cascade cyclization
reactions 239-248
reduction reactions 64-66
Sonogashira coupling reactions
substitution reactions 66-73
Suzuki coupling reactions 255-257
transition-metal-free catalyzed reactions
C-X bonds formation 87-90
cyclization reactions 80-84
multi-component reactions
trans-resveratrol 228
4,5-trans-1,5-scis-3-oxabicyclo[3.1.0|hex-
2-ones 81
2,4,5-triaryl and 1,2,4,5-tetraaryl imidazole
derivatives 33, 34
1,5,7-triazabicyclo[4.4.0]dec-5-ene (TBD)
193
1,2,3-triazole in PEG 282, 283
2,2,2-trichloroethanamines 84-85
trichloroisocyanuric acid (TCCA) 101
triethylene glycol (3-OEG) 7

113,

252-255

84-87
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Index

a-trifluoromethylated ketones 166

trifluoromethyl tertiary alcohols 92

2,4,6-trihydroxyphenanthrene 229

2-(trimethylsilyl) aryltriflates 82

2,3,4-trisubstituted imidazole derivatives
23

trisubstituted nicotinonitriles

1,4,5-trisubstituted
1,2,3-triazole-5-carboxamides 190

L-tryptophan methyl ester and aldehydes
34

Tsuji-Trost type reaction 194

allylic arylation 330

76,77

u

Ullmann amine synthesis 211

Ullmann homocoupling reactions

Ullmann-type reactions 338-340

Z-a,f-unsaturated esters 61

a, f-unsaturated ketones 81, 141, 214,
359-360, 415

a,f-unsaturated N-acyl-oxazolidinones
190

a, f-unsaturated nitriles 59, 60

2-unsubstituted benzothiazoles 145

unsymmetrical thioethers 71, 72

283-284

14
visible-light-driven RAFT polymerization
232-233

w
water as solvent
addition reactions
alkene/alkyne functionalization via
radical addition 392-396
alkene/alkyne functionalization via
radical-free addition 396-399
cycloaddition reactions 399-403
nucleophilic addition 386-392

amide condensation reactions 431-435
carbene insertion/transfer reactions
429-431
C-C activation 374-376
C-H functionalization
C-C bond formation 347-364
C-H annulation/cyclization
370-374
C-N bond formation
C-0 bond formation
C-X bond formation
C-O cleavage reactions
cross-coupling reactions
C-C cross-coupling 318-336
C-N cross-coupling  336-341
C-P cross-coupling 346-347
C-S cross-coupling  342-346
cyclization/annulation reactions
radical cyclization 406-409
radical-free  403-406
domino/tandem/cascade reactions
chemo 417-422
chemzoenzymatic reactions 422-425
electrochemical oxidation 377-379
multicomponent reactions (MCRs)
410-417
rearrangement reactions 425-428
reduction and related reactions
379-381
substitution reactions
electrophilic substitution 383-384
nucleophilic substitution 381-383
radical substitution 384-385
water-soluble hypervalent iodine(III)
reagent (phenyliodonio)sulfamate
83
water-soluble PEG 4

364-367
367-369
369-370
376-377

X
xanthene-1,8(2H)-diones 32



