
431

Index

a
absorption spectrum, of acceptor 13
acrylonitrile, polymerization of 371
activated bromides reduction 45
2-acylimidazole moiety, carboxylic acid

derivative 134
3-acylindole 49
(N-acyloxy)phthalimide 291
aerobic C–H/C–N cleavage cascade

115
aerobic C-3 thiocyanation, of indoles

194
aerobic photooxidative

C-functionalization, THIQs
174

alcohols
alkenes and allylic 313
steric interactions 339
thiol organocatalyst methyl

2-mercaptoacetate 313
aldehydes

α-alkylation of 302, 303, 308
α-benzylation of 303
α-functionalization reactions of 300
α-trifluoromethylation of 303
asymmetric α-alkylation of 301
asymmetric benzylation 415
β-arylation of 304, 305
β-carbon 307

aliphatic tertiary amines 49
alkenes

arylative reactions of 326
difunctionalization of 265
hydrofunctionalization chemistry

313

alkoxycarbonylation mechanism 211
alkylation 49
alkyl bromide 369, 370
alkyl-Heck cyclizations 401
alkyl iodide 371, 373, 374
alkynylation reaction 108
alloxazine-photocatalyst, visible-light

168
allylation, diaryliodonium salts 243
allyl tosylates 243
allyltributyltin, [Cu(dap)2]Cl (5e) 243
α-activated carboxylic acids 184
α-alkynylation, tetrahydroisoquinolines

109
α-aminoalkyl radicals 32, 49
α, β-unsaturated ketones 118
electron-deficient alkenes 117
Michael acceptors 118

α-amino C-H arylation reactions 117
α-amino C-H functionalization reaction
α-Amino radicals 116
electron-deficient aromatics 116
iminium ions 95
visible light photoredox catalysis 95

α-amino functionalization 192
α-amino phosphonates 109
α-amino radical functionalization

419–422
α-amino radicals, isocyanates 121
α-arylation, α-amino carbonyls with

indoles 108
α, β-unsaturated acylimidazoles 133
α-bromomalonates 303
α-halo carbonyl compounds 243

Visible Light Photocatalysis in Organic Chemistry, First Edition.
Edited by Corey R. J. Stephenson, Tehshik P. Yoon and David W. C. MacMillan.
© 2018 Wiley-VCH Verlag GmbH & Co. KGaA. Published 2018 by Wiley-VCH Verlag GmbH & Co. KGaA.



432 Index

α-ketoacids 33
α-perfluoroalkyl aldehydes 303
α-phosphonation,

tetrahydroisoquinolines 110
α-trifluoromethylation,

tetrahydroisoquinolines 114
amide bond formation 416–417
amine oxidative coupling reaction, enol

silanes 102, 103
amines

α-acylation of 308–310
organocatalysis 307

1,2-amino alcohol 317
aminotrifluoromethylation, styrene type

olefin 58
ammonium persulfate (NH4)2S2O8

420
p-anisaldehyde 84–86
annulation reactions 53
2-anthracenecarboxylic acid 343
anti-Markovnikov

alcohol nucleophile, addition of 313
alkene functionalization reactions

312
alkenes, hydroetherification of 310
functionalization, of alkenes 181
hydroamination 312
hydrofluorination, of styrenes 183
phenylethylamines, hydroamination

183
regioisomer 312
selectivity 310, 312

(–)-aplyviolene 287, 290, 292
artemisinin 404, 405
N-arylacrylamide 265
aryl–alkyl ketones 306
arylboronates

borylation, of arene diazonium salts
213

aryl diazonium 33
aryl diazonium salts 255, 261, 267,

321, 327
applications 274–275
borylation of 268

aryl halides, nickel-catalyzed
cross-coupling 323

aryl iodonium salts 322

aryl N-methyl acridinium dyads 162
2-arylpyridine 321
aryl radicals

cyclization, photoredox conditions
35

formation 35
photoreduction of diazonium salts

38
sulfonium salts photoreduction of

37
aryl sulfides 214, 266
aryl sulfonyl chlorides 207, 273–274
ascaridole 403, 404
atom-economic methods 170
atom transfer radical addition (ATRA)

49, 73, 237, 392, 393
advantageous 75
alkenes and

perfluorosulfonylchlorides 240
p-anisaldehyde 84–86
ATRC 87–88
ATRP 89
diethyl bromomalonate 78
mechanistic investigations 77–80
oxidative quenching cycle 75
perchlorinated alkanes to alkenes

240
photoredox catalysis 75
ruthenium-and iridium-based

80–81
semiconductor 86–87
seminal investigation of 73
trifluoromethylation 82–84
typical initiators 75

atom-transfer radical additions or
cyclizations (ATRA/ATRC)
146

atom transfer radical cyclization
(ATRC) 87–88

atom transfer radical cyclization
reactions 205

atom transfer radical polymerization
(ATRP) 89

alkyl dithiocarbamates 365
Cu-catalyzed 367
photomediated, mechanism for 368
photoregulated process 366
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ATRC cycloaddition 148
aza-Henry reaction 397

continuous flow technology 98
homogeneous visible light, organic

dyes 97
metal complexes 96
unactivated substrate 99

aza-pinacol cyclization 317
azido and nitro functions 30
2H-azirines 185
azobisisobutyronitrile (AIBN) 287, 393

b
Baeyer–Villiger oxidation 290
Balz–Schiemann protocol 177
Barton–McCombie deoxygenation

reaction 29
Beckmann rearrangement, oximes 204
benzaldehyde 420
benzannulation reaction 55
benzene(poly)carboxylates 343
benzophenone 346, 347
benzothiophenes

o-methylthioarene diazonium and
alkyne 54

radical annulation 211
synthesis 260, 418

benzoyloxylation 31
1-benzyl-1,4-dihydronicotinamide 45
benzylic ethers 314
benzylic trifluoroborates 325, 326
benzyl methacrylate, polymerization of

372
N-benzyl-N-arylamides 199
β-aldol and β-alkylation reactions 306
β-arylation reaction 306
β, β-disubstituted dienophiles 152
bicyclic cyclopropylamine and styrene

55
bimolecular quenching 15
bis(enones), reductive cyclization of

315
bis(indolyl)alkanes 210
9,9′-bixanthene-9,9′-diol (BiXANDL)

383
(R)-Boc-tryptophan methyl ester 284,

285

BODIPY derivative 163
Boron dipyrromethene (BODIPY) dyes

198
borosilicate glass microreactor 396,

398
Bouguer–Lambert–Beer law 389
bovine serum albumin (BSA) 381
2-bromo-1,3-dicarbonyl compounds

55
4-bromonitrobenzene 234
bromopentafluorobenzene 202
Brønsted acid 315
2,3-butadione (BD) 215

c
carbazolyl dicyanobenzene 217
carbon-borylation reaction 267
Cascade energy transfer/SET catalysis

224
catalyst-free photomediated RAFT

378
catalytic cycle

cycloaddition of aryl enones 132
reductive quenching 21

catalytic E → Z isomerization, activated
olefins 170

catalytic sodium
hydrotrifluoromethylation 183

cation Diels–Alder cycloaddition 154
cationic dyes 173–188
C60-Bodipy derivative 112
C—C bond cleavage, vicinal diamines

99, 100
C—C bond formation

aryl radicals, formation and reactivity
of

intermolecular arylation 36
intramolecular biaryl formation

36
unsaturated compounds arylation

38
photocatalyzed oxidation

amino group 48
electron-rich functional group

47–48
photocatalyzed reduction

analogs 45–47
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C—C bond formation (contd.)
halogen derivatives 45–47

trifluoromethyl radicals
perfluorohalogen derivatives,

photocatalyzed reduction
40–41

C—C-coupling reactions 187
C-centered radicals, formation of

C—C bond cleavage 29–30
C-Heteroatom cleavage 29
dehalogenation 27–29

CDC reactions, iodo-BODIPY 198
chalcones, dimerization of 318
charge-transfer transitions 5
C–H arylation

methods 255
photocatalyst 322
reactions, aryldiazonium 320

C—H azidation 417–418
C—H-bond photooxygenation, alkyl

benzenes 219, 223
chemoselectivity, aerobic photoredox

197
C-Heteroatom cleavage 29
C—H functionalization

enamides 46
enecarbamates 46

C–H heteroarylation, heteroarenes
209

chlorine delivering agent. 240
circularly polarized light (CPL) 336
citronelloloxidation 403
C—N and C—O bonds formation 110
cobalt-carbon bonds 383
cobalt chain ends 384
combination with trithiocarbonate

(CDTPA) 379
common organic photocatalysts 163

chemical structures 164
consecutive PET (conPET) 28
continuous flow, α-trifluoromethylation

of ketones 208
continuous-flow reactors,

surface-to-volume ratios 390
continuous flow technology 98
cooperative catalysis, eosin Y and

H-bonding catalysts 218

copper based photocatalysts, organic
synthesis

ATRA/cycloadditions 237
copper catalysed triazole formation

417
copper catalysts, properties of

234–237
copper-catalyzed photooxidation,

arylamines 246
coumarin 353, 354, 357
cross-coupling hydrogen evolution

(CCHE) reaction 107
cross-dehydrogenative coupling (CDC)

reactions 94, 198, 235, 246
crossed intermolecular cycloaddition

133
crossed intermolecular redox auxiliary

cycloadducts 134
Cu-catalyzed

ATRP 367
photoATRP 365–368

[Cu(dap)2Cl] catalyzed azidination,
styrenes 242

[Cu(dap)2]Cl (5e), catalyzed ATRA
238

[Cu(dpp)2][PF6] 269
Cu-halide catalysts 369
CuI 277
cutoff filter 384
C—X bond formation

C—B bond 35
C—Br bond 34
C—F bond 34
C—N bond 32–33
C—O bond 30–32
C—S and C—Se bonds 33–34

cyanoarene DCN-mediated photoredox
cycloetherification 172

3-cyano-1-methylquinolinium ion 31
3-cyano-1-methylquinolinium

perchlorate salt 177
cyclic voltammetry 7, 371
cyclization strategy 245
cycloadditions
α, β-unsaturated ketones 130
anethol and isoprene-type

components 59
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Aryl Cyclopropyl Ketones 146
ATRA/ATRC 146
carbocycles and heterocycles 129
cyclopropylamines 143
methyl styrene and methallyl alcohol

59
radical anions 149
radical cations 151
reactions 113

cycloadducts, using energy transfer
140

cyclobutanes 130, 294
scaffolds 166

cycloheptene Z-E photoisomerization of
339

1,3-cyclohexadienes 175
cyclohexane-1,3-dione 54
cyclohexanone 306
cyclopentanone 327
cycloreversion, electron-rich

cyclobutanes 137
cyclotryptamine bromide 283, 287

d
DCA-mediated benzylic amination,

cross-dehydrogenative coupling
172

DCN/phenanthrene catalyst system
180

decarboxylation
N-(acyloxy)phthalimide derivatives

46
decarboxylative s-acylation, acetanilides

221
decarboxylative fluorination, aliphatic

carboxylic acids 186
dehalogenation 27–29
Dexter energy transfer 12–13
N,N-dialkylformamides 30
diaryl iodonium salts 268–272
1,4-diazabicyclo[2.2.2]octane (DABCO)

308
dichloroethane (DCE) 80
1, 4-dicyanobenzene (DCB) 116
(-)-1,1′-bis(2,4-dicyanonaphthalene)

339
9,10-dicyanoanthracene (DCA) 404

dicyanopyrazine chromophores 163
dicyanopyrazine-derived chromophores

(DPZ) 196
dicyclopentadiene

homopolymerization of 376
random copolymerizations of 376

Diels–Alder reaction 129, 149, 294,
344

diethyl-2-bromomalonate 56
5-exo-trig/5-exo-dig cyclisation 50
dihydroartemisinic acid (DHAA) 404
dihydroisoquinoline esters 112
2,5-dihydrooxazoles 185
di-isopropylazodicarboxylate (DIAD)

417
N,N-diisopropylethylamine (DiPEA)

270, 272, 394
di-(-)-menthylisophthalate 338
dimerization, electron-rich

cyclobutanes 138
dimethoxynaphthalene (DMN) 171
dimethylacetimide (DMA) 421
dimethylacrylamide, polymerization of

381
dimethylaminoethyl methacrylate 371
N,N-dimethylanilines, maleimides

192
dimethylformamide (DMF) 261, 262
dimethyl sulfoxide (DMSO) 259, 261,

267, 275, 367, 380
m-Dinitrobezene (m-DNB) 114
trans-diphenylcyclopropane,

isomerization of 336
2,5-diphenyloxazole (PPO) 215
diphenyl phosphoric acid 316
1,3-dipolar cycloaddition 129

azomethine ylides 145
dithiocarbamate 365
donor-acceptor dyad systems 163
(±)-edivoxetine 425

e
electron deficient alkenes 238
electron donor acceptor complexes

(EDA) 165
electronic absorption spectrum 9
electron neutral alkenes 238
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electron paramagnetic resonance (EPR)
97

electron relay (ER) 175
electron-rich aryl epoxides 34
electron-rich Danishefsky diene 152
electrons shuttling 160
electron-transfer pathway 170
electron transfer processes 140, 233
electron vs. energy transfer

oxidative quenching 20
Schiff base condensation 16
TA 17

electrophilic radicals 45
emission spectrum, of donor 13
enamine oxidation 304
Enantioselective [2+2] cycloaddition,

acyclic enones 54
enantioselective photocatalytic reaction

335
energy transfer 390

reactions 166–170
utilization

electron transfer process 140
reductive/oxidative quenching

cycle 139
enolate/Michael addition 290
enone 291
enones, cycloaddition of 320
Eosin B (EB) cyclization,

2-isocyanobiphenyls 195
Eosin Y (EY) 255, 257, 262, 267, 303,

382, 402, 406
arylation reactions 208
desulfonylation 207
mediated dehalogenation 201
photocatalyst 193

e-rich arenes and hetarenes coupling
203

ester, saponification of 294
excited state (ES) kinetics

steady-state emission 8–10
time-resolved emission 10–11

E → Z-isomerization 169

f
fenofibrate 423, 424
five-membered rings formation 143

Fluorescence Resonance Energy
Transfer (FRET), see Förster
energy transfer

fluorinated aryl bromides 203
fluorinated ethylene propylene (FEP)

391, 394, 396, 398, 399, 401, 403,
404, 409

Fluoroalkylchlorierungen of alkenes
241

fluoroalkylsulfonylchlorides 238
Fluoroalkylsulfonylierungen, of alkenes

241
fluoxetine 423
formal cycloaddition 119

organic dyes 120
Förster energy transfer 12–13
four-membered rings formation 130
free radical chain reactions 73
Friedel–Crafts reactions

amidoalkylation 107
CCHE 105
visible light 106

Fukuzumi-type catalysts 162
Fullerene C60-BODIPY dyads 198
furan and naphthol,

2-bromo-1,3-dicarbonyl
compounds 55

γ-cyclodextrin 342, 343

g
Garegg–Samuelsson reaction 394
gas–liquid photocatalysis 401–408
Giese reaction 46
(+)-gliocladin C 283–285, 287
glucocylaldehyde 397
glycidyl methacrylate 374
gold, photocatalytic arylation of 275
Gomberg–Bachmann reaction 253
graphene oxide (GO) 105
graphene-supported RuO2

nanocomposite (G-RuO2) 107

h
Hantzsch dihydropyridine 291, 317
(±)-heitziamide A 294
helicene 399
heterocycle synthesis 182
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heterogeneous catalyst 98
hexahydropyrimidine derivative 112
high resolution mass spectrometry

367
homodimerization 134

of 3-ylideneoxindoles 140, 141
homolytic process 32
host-guest complex 347
Huisgen cycloaddition, see 1,3-dipolar

cycloaddition
Hünig’s base 272, 315
hydrodecarboxylation, carboxylic and

malonic acid derivatives 185
hydro-/deuterodefunctionalization, of

aniline 214
hydrogen atom donor catalysts 311
hydrogen atom transfer (HAT) 160,

311
hydroperoxyl radical (HOO) 32
hydrotrifluoromethylation 180

alkenes 42
2-hydroxyethylacrylate (HEA) 99

i
imidazopyridazine 419
iminium chloride 308
iminium ion 304, 308, 328

copper acetylide 327
tetrahydroisoquinoline-derived

308
Indole C-3 formylation, TMEDA 196
inner sphere mechanism 240
intermolecular homodimerization

reaction 133
intermolecular oxyarylation, of alkenes

221
intersystem crossing (ISC) 85, 165, 166
intramolecular

aminodifluoromethylation 238
intramolecular cycloaddition of

bis(styrenes) 136, 137
intramolecular cycloadditions reaction

51
intramolecular oxidative cyclization,

reactions and diamines 112
intramolecular polycyclization

processes

polycyclic molecules construction
50

unsaturated 1-phenyl 1,3-diketone
51

iodine mediated polymerization
371–375

iodonium salts reduction, photoactive
copper complex 39

Iridium, ATRA 77
iridium photocatalyst fac-Ir(ppy)3 303
iridium photocatalyst Ir(ppy)3 313
isobutyl amide, formation of 294

j
JAK2-V617F inhibitor 419

k
Kellogg’s seminal light and dye 201
Kemp’s acid 343, 353
ketones
α-functionalization reactions of 300
α-trifluoromethylation of 401
saturated, β-coupling of 306

ketyl-olefin coupling reaction 316
ketyl-olefin cyclization reaction 316
kinetic isotopic effect 276
kinetic traces, [Ru(bpy)3]2+ in

acetonitrile 17

l
Langlois reagent 312
lanthanum(III) triflatehas 318
late-stage-functionalization 205
Lewis acid 315
Lewis acid-mediated photoreactions

353–357
Lewis acid-to-substrate ratio 134
ligand substitution, copper complexes

237
light chain-end activation 383–384

m
magnesium perchlorate 318
magnitude of, electronic coupling (HAB)

14
(±)-magnosalin 293
MALDI-TOF mass spectrometry 382
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Mannich coupling 307
Mannich reaction

enolizable carbonyl compounds 100
using enol silanes 102
visible light 101

Mannich type reactions 217
Marcus theory 14
mass spectrometry 371
Meerwein arylation 253, 259, 260, 263,

264
(-)-menthyl pyromellitate 339
mesityl-acridinium photocatalyst 313
metal-centered transitions 5
metal-free ATRP 370
metal-free carbonylations 212
metal free photo(redox) catalysis

multicatalysis
aforementioned activation modes

216
cross-coupling reactions,

co-catalyzed hydrogen evolution
217

cross-coupling transformation,
isochromans 217

enantioselective α-alkylation and
–perfluoroalkylation 217

new developments
consecutive photoelectron transfer

(conPET) 215–216
upconversion (UC) 215

metal polypyridyl complexes 1
metal-to-ligand charge-transfer

(MLCT) 94, 165, 234
band 5
transition 5

methacrylate monomer 375
p-methoxy benzaldehyde 166, 167
2-Methoxythienyl dicyanopyrazine

(DPZ) 197
methylenblue, photocatalyst

trifluormethylation 202
methyl methacrylate (MMA)

Au photocatalyst 370
oxygen 380
photoregulation 379
polyacrylonitrile 371

polymerization of 366, 368, 370,
371, 375, 383

methyl tert-butyl ether (MTBE) 103,
310

N-substituted-6-methylthiomorpholin-
3-ones 34

Michael acceptors 132, 133, 307, 317,
419

Minisci-type addition 420
molecular orbital depiction, low-spin

234
Morita–Baylis–Hillman pathway

308
multicomponent reactions (MCRs) 56,

115
multiple H-atom donors 202

n
N-(2-acryloyloxyethyl) pyrrolidone

(NAP) 377
[4+2] naphthol 55
N-aryltetrahydroisoquinoline 49
N-Centered radicals, formation of 30
N-chlorosuccinimide (NCS) 416
Newman–Kwart rearrangement

of O-aryl carbamothioates 175
organic photoredox catalysis 176

N-fluorobenzenesulfonimide (NSFI)
426

NHC cocatalyzed α-acylation,
tetrahydroisoquinolines 114

N-heterocyclic carbene (NHC) catalysis
308

Nicewicz laboratory 175
nickel dual catalysis 423–426
niobium nanoparticles 370
N-isopropylacrylamide (NIPAM) 377
nitrile 291
4-nitrobenzyl bromide 237
nitromethane 98, 136
N-methylindole 283
N-methyl moroholine (NMM) 419
N-methylpyrrolidone (NMP) 116
NMR 371
non-linear two-quantum processes

215
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non-radiative energy transfer, see Dexter
energy transfer; Förster energy
transfer

norbornene
monomer 375, 376
random copolymerizations of 376
TTC 377

Norrish–Yang reactions 344
nucleophilic catalyst

DABCO 308
4-methoxypyridine 308

N-vinylpyrrolidone 381

o
odanacatib 426, 427
Okada’s decarboxylation 46
olefins 73
organic chromophores (sensitizers)

140
organic dyes 162
organic light emitting diodes (OLED)

233
organic photocatalysts 216

Fukuzumi-type catalysts 162
organic photoredox catalysts

ATRP 370
eosin Y 382
fluorescein 382

organic photoredox/Ni dual catalytic
C(sp3)-C(sp2) cross-coupling
222

organotrifluoroborates 47, 325
organo(triol)borates 47
orthodicarboxylates 339
osmium(VIII) oxide 339
outer sphere electron transfer kinetics

14
Overman’s total synthesis 287
oxadi-π-methane rearrangements 341
oxazaborolidine 354
oxazolotetrahydronaphthalene 343,

345, 347
oxidative amidation, aromatic aldehydes

178
oxidative C-C bond formation 40
oxidative coupling 40

oxidative coupling,
tetrahydroisoquinolines with
malonates 111

oxidative cyanation, primary and
secondary amines 106

oxidative cyclization, phenyl
propriolates 206

oxidative dehydrogenative lactonization,
2-aryl benzoic acids 187

oxidative hydroxylation, arylboronic
acids 200

oxidative photocatalysis, arene
functionalization, QuCN+ 177

oxidative quencher (Qox) 26
oxidative quencher of *Ru(bpy)2+

3 , see
m-Dinitrobezene (m-DNB)

oxidative quenching 20, 203–214
oxidative quenching cycle 238

alkene moiety 135
cycloreversion process 137
heterodimerization of styrenes 138,

139
intramolecular cycloaddition of

bis(styrenes) 136
nitromethane 136

oxidative transformations,
9-Mesityl-10-methylacridinium
photocatalysts 179

Oxy-and aminoarylation, styrene 58
oxygen switchable reactions 119
oxytrifluoromethylation, styrene type

olefin 58

p
PdF20TPP 96
Pd/Ru catalyzed C-H arylation 256
(±)-pellucidin A 293
N,N,N ′,N ′,N ′′-

pentamethyldiethylenetriamine
(PMDETA) 366, 368

perfluoroalkoxyalkane (PFA) 391, 393,
407

perfluoroalkylations 407
perfluoroalkyl iodides 322
perfluoroalkyl radicals, sulfonyl and

sulfinyl derivatives 43–44
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perfluoro-1-iodohexane 374
cis-perhydroazulene 290, 291
perylenbisimides (PDI) 216
perylene photocatalyst 371
phenanthrenes 209, 262

benzannulation 210
biphenyl diazonium salt 56
methyl propiolate 56

phenazine ethosulfate (PES) 177
phenothiazine-based photocatalysts

371
phenyldiazonium 321
2-phenyl-dihydro benzothiazole 317
phenylmalononitrile (PMN) 180, 311
10-phenylphenothiazine (PTH) 370,

372, 382
N-phenylpyrrolidine 99
phenylselenium sulfonates 77
N-phenyltetrahydroisoquinolines 96,

98, 307
phosphonation reaction 109
photoactive pigments 162
photocatalysis

CDC coupling 174
C-N bond formations 33
C-O bond formations 31
dehalogenative processes 28
mechanisms 161
oxidation, 1,3-dicarbonyl substrates

48
TPT-induced radical cation 175

photocatalysts, [Ru(bpy)3]2+ 20–22
photocatalyst, visible chromophore

129
photocatalytic cyanation reaction 105
photocatalytic cycle 26–27
photochemical activation, 4-nitrobenzyl

bromide 238
photochemical reactions 343
photocycloaddition reaction 347
photodimerization to cyclobutanes

176
photoinduced electron transfer (PET)

152, 162, 173, 337, 345
photoinitiated polymerization reactions

162
photomasks 366

photomediated controlled
polymerizations

controlled polymerizations vs.
photomediated controlled
polymerizations 364

iodine mediated polymerization
371–375

light chain-end activation 383–284
photocatalyst activation 364
photoreactive chain-end, activation of

364
RAFT 376–382
ROMP 375–376

photomicroreactor assembly 393
photooxidation

N-cyclopropylanilines 143
tetravalent boron compounds 47

photophysical properties, Ru(bpy)2+
3

with EY. 165
photo-Pschorr reaction 254
photoredox activation, anion binding

catalysis 103
photoredox catalysts

Brønsted acid 300, 314–318
electrontransferagent 300
Lewis acids 300
molecular oxygen 380
photoATRP 373
photoRAFT polymerizations 382
radical–radical coupling 306
RAFT 379
Ru(bpy)3Cl2 269
single-electron transfer 303
trifluormethylation, trifluoromethyl

iodide reduction 41
photoredox catalyzed reactions,

Cu(dap)2Cl 244
photoredox catalyzed, oxidative

coupling 248
photoredox cyclization, di-and

triarylamines 245
photoredox hydroetherification reaction

312
photoredox transformations 166
photoregulated atom transfer radical

polymerizations (photoATRP)
Cu-catalyzed 365–368
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iridium catalyst 368
MMA polymerization 368
non-copper-based catalyst systems

368–371
piperidine 312
PMP-ether deprotection 199
polycyclization

heteroarene, α-bromochalcone and
furan 56

unsaturated bromomalonates 50
poly(dimethylsiloxane) (PDMS)

403
polyene cascade cyclization,

nucleophilic termination 195
porous cross-linked polymers (PCPs)

98
porphyrin-based chlorophyll catalyst

381
potassium tert-butoxide 41
proton-coupled electron transfer

(PCET) 217, 313, 316
Pschorr reaction 253–255
pulsed-laser polymerization 367
pyrrolidine 312, 345, 346
pyrylium

acridinium dyes 177
photocatalyst 293
photoredox catalyst 375, 376
state oxidants, PET efficiency 174

q
quantum yield (Φ), of emission 9
quaternary carbon centers formation

47
quenching processes 11
quinolone, photocycloaddition of 346,

347, 349, 350, 352

r
racemic reaction 350, 355, 356
radiative quantum yields, 9, see

quantum yield (Φ), of emission
radical cascade applications

intramolecular polycyclization
processes 49

sequential inter-and intramolecular
processes 51–56

radical/cationic oxyalkylation, alkenes
57

radical chemistry 25
radical multicomponent processes 56
radical polar crossover mechanism 77
radical-polar crossover pathway 78
radicals generation

C-centered radicals, formation of
27–30

N-centered radicals, formation of 30
radical trifluoromethylation 44
rate law, first-order reaction 10
rearomatization, iodine 245
redox auxiliary substrates 133
redox potentials, of photoexcited copper

235
redox properties, Ru(bpy)2+

3 165
reductive catalytic cycle 3
reductive dimerization of chalcones 54
reductive quencher (Qred) 26
reductive quenching cycle 26

crossed intermolecular cycloaddition
132

cycloaddition
aryl enones 132
enones 130

N-alkylation, MeOTf 134
radical anion intermediate 130

reductive quenching, catalyst
aerobic oxidations 171
cyanoarenes 171–172
quinones 172–173

regioisomers 347, 349, 350
reversible-addition fragmentation chain

transfer (RAFT) 376–382
Rhodamine B (RhodB) 193
riboflavin (RF) 219
ring opening metathesis polymerization

(ROMP) 375–376
Ritter-type reaction 57
rose bengal (RB) 188
Ru(bpy)+3 302, 316
Ru(bpy)2+

3 94, 253, 291, 303, 321, 322,
327

[Ru(bpy)3]2+, photophysics
cyclic voltammogram of 7
electrochemical properties 6–8
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[Ru(bpy)3]2+, photophysics (contd.)
electronic absorption spectrum of 5
electron transfer 14
ES kinetics 8–11
excited-state reactivity of 11
Förster and Dexter energy transfer

12–13
MLCT 6
octahedral compound, π-acceptor

ligands 6
optical properties 4–6
time-resolved emission data 11

Ru(bpy)3+
3 265, 308

Ru(bpy)3Cl2 381
ruthenium

ATRA 77–81
catalyst 371

s
sacrificial electron donor 238
S-adenosyl-L-methionine 272
samarium(III) triflate 318
Sandmeyer reaction 253
saturated calomel electrode (SCE) 235
Schlenck reactor 403
(+)-sclareolide 287
segmented flow 401
semiconductor 86–87
sensitizing receptor 346
SET oxidation 48
SET reduction, diazonium salts 37
sequential inter-and intramolecular

processes
isoquinolines, vinyl isocyanide 53
reductive dimerization of chalcones

54
Tandem radical cyclization,

N-arylacrylamides 51
simplified kinetic scheme, quenching

process 4
single-electron oxidation 292
single electron redox processes 160
single-electron reduction 292
single-electron transfer (SET) 25, 84,

257, 263, 265, 267, 269, 273, 276,
277, 315

mechanisms 94

processes 1
site-selective C-H amination, arenes

179
six-membered rings formation 149
size exclusion chromatogram 378
slug flow 401
smiles rearrangement 422
Sonogashira coupling 247, 328
sp3 C-H amination, benzocyclic amines

120
Stadler–Ziegler reaction 267, 400
steady-state emission 8–10, 16
Stern–Volmer expression 16
Stern–Volmer Quenching Studies

bimolecular reaction 14
ES kinetics 15
steady-state emission spectroscopy

16
Strecker reaction

valuable α-amino nitriles, preparation
104

visible reaction 104
styrene, single-electron oxidation of

294
6-substituted phenanthridines,

2-isocyanobiphenyl 52
sulfenylation, N-methylindoles 34
sulfoxides

deracemization of 341
enantiomers 337

symmetrical aryl bis(enones) 150
synthesis of pyrroloisoquinolines 191

t
tandem cyclization 274
tandem cyclizations, ortho-isopropyl

phenylacetylene 53
TA plot 18
TA traces, [Ru(bpy)3]2+ 19
Taylor flow 401
Tert-butyl hydroperoxide (TBHP) 205
tertiary amine 238
tetrabutylammonium fluoride (TBAF)

105, 406
tetradi(2,6)chlorophenylporphyrin

(TDCPP) 409
tetrahydrofuran 310, 313
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tetrahydroisoquinolines (THIQ) 57,
95, 97, 100, 104, 173, 188, 189,
239, 246

N1, N1, N2, N2-tetramethylethane-
1,2-diamine (TMEDA) 99

2,2,6,6-tetramethylpiperidine-1-oxyl
(TEMPO) 304

tetraphenylporphyrin (TPP) 105
thermodynamic cycle, ground state

potentials 22
thioanilides 34
thiol-ene click chemistry 376
thiols

aerobic oxidation of 406
trifluoromethylation of 407

thiourea catalyst, hydrogen-bonding
315

thioxanthone 168
catalyst 353
photosensitizing unit 351, 353

time-resolved absorption spectroscopy
17

toluene 339, 344, 345, 348, 417
Toste’s reaction 327
total synthesis of, (+)-Gliocladin C

45
transformation, redox auxiliary the

carboxylic acid derivative 135
transient absorption (TA), see

time-resolved absorption
spectroscopy

transition-metal catalysis, C-H bond
functionalization 94

transition metal cocatalysis, alkylation,
secondary amines 111

transition metal polypyridyl complexes
22

triaryl sulfonium salts 37, 272–273
triblock copolymers 384
triethylamine (TEA) 382
trifluoroacetic acid (TFA) 119, 246,

317, 427, 428
trifluoro-and perfluoroalkyl sulfinate

salts 44
2,2,2-trifluoroethanol (TFE) 313
trifluoromethanesulfonamide (TfNH2)

312

trifluoromethylated alkenes synthesis,
vinyltrifluoroborate salts 43

trifluoromethylation 82–84
and arenes 44
free anilines 43
reactions 322

trifluoromethylbenzene 322
trifluoromethylchlorination, of alkenes

239, 242
trifluoromethylchlorosulfonylation, of

alkenes 242
trifluoromethyl iodide 322
2-trifluoromethyl quinoline 56
trifluoromethyl radical sources 42
trifluorotoluene 348, 350
N, N, 4-trimethylaniline 99
trimethylbenzoyl)diphenylphosphine

oxide (TPO) 377
2,4,6-triphenylpyrylium

tetrafluoroborate (TPT) 175
trimethylsilylcyanide (TMSCN) 406
triplet-energy transfer 292, 293
triplet-triplet-annihilation (TTA), see

two-photon-absorption (TPA)
triplet-triplet-annihilation upconversion

(TTA-UC) 215
triplet-triplet-energy transfer (TTET)

166, 215
triplex Diels Alder reaction 339
tris((4-methoxy-3,5-dimetylpyridin-

2-yl)methyl)amine (TPMA)
366

tris(2-pyridylmethyl)amine (TPMA)
366, 367

Trisubstituted alkenes 132
two-photon-absorption (TPA) 215

u
Ullmann reaction 276–278
ultrasonication 392
UV irradiation 254
UV irradiation sources 159

v
vicinal difunctionaliztion 82
Vilsmeier Haack reaction 262
Vilsmeier–Haack reagent 393
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vinyl acetate 381
vinylation 49
visible light-mediated reactions

continuous processing 426–248
visible light, multicomponent reactions

116
visible-light photocatalysis

carbon-borylation reaction 267
phenanthrenes, synthesis of 263

w
Wilkinson’s catalyst 285

x
xanthene dyes

acylnitroso ene reaction 193
Eosin Y, photocatalyst 193
fluorescein (FLS) 192

heteroatom nucleophiles 191
methylene blue (MB) 199
photocatalytic Ugi reaction, dimethyl

anilines 190
RhodB 193
THIQ 188
TMEDA 194
versatile photooxidants 188

xanthone catalyst 347, 348, 353

y
Yoon’s mechanism 151

z
Z-cyclooctene 343

photoisomerization of 338
zinc acetate 318
Zwitterionic rhodamine B 204


