
427

Index

a
acaricides 367
acetamiprid 382
acetohydroxyacid synthase (AHAS) 368
acetolactate synthase inhibitors 368
acetone 293
acetophenone 227
acetophenone-catalyzed aliphatic C–H

fluorination 227, 228
acetylcholine binding protein (AChBP)

381
N-acetyl 1-phenylethylamine 296
achiral urea 347
activated allenes 334
acyclic alkenes 25
adamantoyl-based fluoroamide 312
afidopyropen 367
Ag-catalyzed anti-Markovnikov

hydroxyfluorination 336, 338
Ag-catalyzed fluorination reactions

333
Ag-catalyzed intramolecular

aminofluorination 334
Ag(II)–F and Ag(III)–F intermediates

334
AgF-mediated fluorination of

gem-difluoroolefination 17
Ag-mediated geminal difluorination of

styrenes 339
agricultural chemistry 365
agrochemical companies 365
agrochemical products 201
AgSCF3 99, 110

air-stable nucleophilic
trifluoromethylthiolating reagent
101

Alder-ene type of reaction 110
aliphatic aldehyde 352
aliphatic ester 355
N-alkylated catalyst 347
N-alkyl bis-urea catalyst 347
alkylsilane reagents 5
alkyl trifluoromethylthioethers

via C–H bond trifluoromethylthiolation
120

via in situ generated nucleophilic
trifluoromethylthiolating reagent
118

2-alkynylbenzaldoxime substrates 111
allyl alcohol 26
allylic chlorides 320
allylic fluorides 251, 343
allylic trifluoromethylations 29
(E)-allylic trifluoromethyl ethers 57
π-allyl iridium intermediates 316
AlPhos 319
[(AlPhos)PdII(Ph)F] complex 319
amide linker 373
aminofluorination reaction 177, 206
aminopalladation 177
aminopyralid 370
8-aminoquinoline 121, 176
8-aminoquinoxaline-directed fluorination

326
aminotrifluoromethoxylation reaction

181
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anodic trifluoromethylation 26
anthranilic diamides 384
anti-E enamine 342
anti-1,2-elimination 13
Aplysia californica acetylcholine binding

protein (AcAChBP) 381
apple scab 376
AQN-catalyzed aliphatic C–H

fluorination 227, 228
Ar–F bond-forming process 317
Ar–F reductive elimination 318
arene C–H 18F-fluorination via organic

photoredox catalysis 412
α-aryl-α-fluoroketoesters 314
aryl boronic acids 107, 108
aryl boronic esters 418
aryldifluoroacetic acids 39
aryldifluoromethylation 39
aryldifluoromethylation of isocyanides

35
aryl/heterocyclic aryl moieties 365
N-aryl hydroxylamines 51
aryl iodides 6, 347
aryl(isoquinoline)iodonium 412
aryl ketone-catalyzed benzylic C–H

fluorination 227
aryloxytetrafluoroethylation 6
6-arylpicolinate (6-AP) herbicide 370
aryl pyrrolidinone anilides 372
arylsulfonyl anion 163
N-arylsydnones 409, 410
aryl triflates 319
aryltrifluoromethylation of alkenes 180,

181
aryl trifluoromethyl ethers 56, 63
aryltrifluoromethylthioethers 103
aryl-X oxidative addition 328
asymmetric α-fluorination of

β-ketocarbonyls 344
asymmetric fluorination

electrophilic fluorination
catalytic 244
stoichiometric 242

nucleophilic fluorination
metal-catalyzed 270

organocatalytic 273–275
ZnO-catalyzed photochemical

trifluoromethylations 37
auxin mimic herbicides 370
avermectins 386
azabicyclo[3.3.1]nonanes 389
azido-trifluoromethoxy-compounds 60

b
Basidiomycetes 375
1,2-benzenedicarboxamides 384
benzofuran 130
benzonorbornene carboxamide

benzovindiflupyr 373
benzopyran 130
benzo[d]thiazol-2-yl sulfones (BTSO2Rf)

16
benzo[e][1,2]thiazine 1,1-dioxide 130
1,3-benzothiazol-2-yl (BT) 11
benzothiophene 130, 254
benzotriazole 62
benzovindiflupyr 373, 375
benzoyl fluoride 271
benzoyl ureas 367
benzpyrimoxan 387
benzylic radical 333
benzylthiazolium salt (BT-SeCF3) 85
benzyltrifluoromethylselenide (CF3SeBn)

81
bicyclo[3.2.1]octane-2,4-dione moiety

372
bicyclopyrone 372
bifunctionalization-type

perfluoroalkylation reactions 28
bifunctionalization-type

trifluoromethylations 28
Billard reagent 128
biphenylaniline moiety 375
2,2′-bipyridine-ligated

trifluoromethylthiolated copper
complex 100

2,2′-bipyridyl (bpy) 33
bixafen 373, 375
boronic acids 189
boscalid’s biphenylamine 375
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α-branched enals 343
Breslow intermediate 253
broflanilide 385
3-bromo-1-(3-chloro-2-pyridinyl)-1H-

pyrazole-5-carboxylic acid 367
bromodifluoroaryl ethers 50
2-bromo-5-[18F]fluoropyridine 412
2-bromo-4-heptafluoro-iso-pyropyl-6-

trifluoromethyl-phenyl 385
2-bromopyridine 101
bromo trifluoromethoxylation 60
bromo-trifluoromethoxy-compounds 59
Brønsted acid 128
Brønsted acid-catalyzed fluorination

reactions 339
brown rust wheat 376
bulky phosphine ligand like Buchwald’s

P(C6H4-2-Trip) (t-Bu)2 (tBuXPhos)
319

butenolide pharmacophore 381
butenolides 380, 382
1-tert-butyl-1H-tetrazol-5-yl (TBT)

sulfones 11

c
carbene silver complex (MIC)2Ag(I) 334
carbo-trifluoromethylation 25
carbon–fluorine (C–F) bond 201, 202
carbonyl solvents 293
carboxanilide 388
carboxylic acids 334
carboxylic acid-substituted oxime 230
catalytic C–H functionalization reactions

328
catalytic electrophilic fluorination

organocatalytic fluorination
CAPT approach 253–259
chiral cation phase transfer 247
chiral Lewis Base catalysts 251–254
enamine catalysis 248–252
tertiary amine catalysis 244–246,

248, 249
transition-metal-catalyzed fluorinations

260
cationic allylpalladium electrophile 320

cationic Pd(II) complex 326
α–C-bonded hypervalent iodine

intermediate 349
cellulose biosynthesis inhibitors 369
cesium 55
CF3 moiety 289
CF3Se moiety

direct synthesis of
BT-SeCF3 85
bpyCuSeCF3 75
CF3Se- anion 79
CF3SeBn 81
CF3SeTs 83
(NMe4) (SeCF3) 76
trifluoromethyl selenocopper DMF

complex 74
trifluoromethylselenyl chloride

(CF3SeCl) 80
indirect synthesis of

CF3
- anion generation 73

CF3SO2Na 73
HCF3 72
Ruppert–Prakash reagent

(CF3SiMe3) 71
CF3S molecules

De Novo construction
difluorinated compounds 50
tri-fluorination of alcohol derivatives

49
direct trifluoromethylthiolation

CF3SM 66
difluorophosgene and derivatives

53
DNTFB 60
PDFA 61
TFMT 54
trifluoromethanesulfenamides 65
trifluoromethoxide salts derived from

TFMT/difluorophosgene 55
N-trifluoromethoxylated reagents

62
trifluoromethyl arylsulfonates 57
trifluoromethylbenzoate 60
trifluoromethyl hypofluorite and

derivatives 53
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CF3S molecules (contd.)
N-trifluoromethylthiobis

(phenylsulfonyl)amide 68
N-trifluoromethylthiophthalimide

66
N-trifluoromethylthiosaccharin 67

indirect methods 63
hypervalent iodine

trifluoromethylation reagents 51
O-(Trifluoromethyl)dibenzofuranium

salts 51
CF3SSCF3 121
Chan–Lam–Evans reaction 107
Chen’s Reagent 100, 101
chiral anion phase transfer (CAPT) 247,

253–259
chiral enamine 248
chiral fluorinating reagents 243, 244
chiral iodoarene catalyst 349, 352
chiral Lewis Base catalysts 251–254
chiral N-alkyl bis-urea catalyst 347
chiral primary amine catalyst 344
chiral primary amines-catalyzed

fluorination reactions 342
chiral secondary amines-catalyzed

fluorination reactions 340
chiral selector (CS) 294
chiral selector-assisted SDE resolution of

racemates 298
chiral zwitterionic enolate 253
chitin biosynthesis 367
chlorantraniliprole 384
chlorodifluoroacetate complexes 32, 33
chlorodifluoroacetic anhydride 42
chlorodifluoromethylation 42
chlorofluorocarbons 1
1-chloro-1,3-dihydro-3,3-dimethyl-1,2-

benziodoxole 142
-chlorofluoromethylation 38
N-(chloromethyl)triethylenediamine

331
3-chloro-5-(1,1,2,2,2-pentafluoroethyl)

pyrazol-1-yl] methyl 385
6-chloro-pyridine-3-yl-containing

butenolides 382

C–H bond fluorination 326
C–H trifluoromethylthiolation catalyzed

109
cinchona alkaloids 243, 342
cinchona primary amine 342
click-labeling synthon

(1-(azidomethyl)-4-[18F]
fluorobenzene) 412

C1-linkered haloalkyl substituted
5-membered heterocycle 384

clothianidin 382
C24-methylene-dihydrolanosterol 376
COCF3 moiety 291
commercialized GABA-gated chloride

channel blockers 367
compact fluorescence lamp (CFL) 227
complex III inhibitors 375
conventional melanin biosynthesis

inhibitors (cMBIs) 378
copper-catalyzed electrophilic

ring-opening cross-coupling of
cyclopropanols 143

copper-catalyzed gem-difluoroolefination,
diazo compounds 4

copper-catalyzed intermolecular
azidotrifluoromethylation of
alkenes 185, 186

copper-catalyzed oxidative coupling 78
copper-catalyzed oxidative

trifluoromethylthiolation
of benzylic C–H bond 120
boronic acids with AgSCF3 108, 109

copper-catalyzed trifluoromethylative
functionalization of alkenes

enantioselective 190
trifluoromethylamination reaction

184–186
trifluoromethylcyanation 187
trifluoromethyloxygenation 185

copper(I)-catalyzed
trifluoromethylselenolation 75

copper-catalyzed
trifluoromethylthiolation 106

copper-catalyzed
trifluoromethylselenolation 79
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copper-chiral Box catalyst system 190
copper-difluorochloroacetate 34
copper iodide 32
copper-mediated trifluoromethoxylation

60
copper salts 31
copper-trifluoroacetate 33, 34
copper(I)trifluoromethylsenenolate

complexes 75
copper(I)trifluoromethylthiolation

development 75
corn planthopper 383
cotton bollworm 385
CpFluors 3, 18
Cq–F1/2 moiety 290
cross-coupling reaction 104, 125
Cu(I) bisimine complex 331
Cu(I)/Cu(III) catalytic cycle 329
Cu(II)-stabilized nitrogen radical 333
Cu-catalyzed fluorination reactions 328
Cu-catalyzed fluorotrifluoromethylation

333
Cu-catalyzed highly regioselective and

efficient radical aminofluorination
331

Cu-catalyzed nucleophilic fluorination
328

Cu-catalyzed perfluoroalkylations of
alkenes 40

Cu-catalyzed trifluoromethylation of aryl
iodides 35

[CuIII–F] intermediate 329
Cu-mediated aromatic 18F-fluorination

417
Cu-mediated radical fluorination 331
α-cumyl bromodifluoromethanesulfenate

144
CuCF3 3, 4, 6
CuSCF3 99
cyanotrifluoromethylation of styrenes

214
cyantraniliprole 384
cyclic ketones 38, 342
1,5-cyclooctadiene (COD) 104
cyclopentene 24

d
DABCO-promoted

aminotrifluoromethylthiolation
128

decarboxylative aryldifluoromethylation
36

decarboxylative difluoromethylation 35
decarboxylative fluorination of aliphatic

carboxylic acids 230
decarboxylative trifluoromethylthiolation

using AgSCF3/S2O8
2− 156

decatungstate salt-catalyzed aliphatic
C–H fluorination 229

dehydroxytrifluoromethoxylation of
alcohols 55

De Novo construction
difluorinated compounds 50
tri-fluorination of alcohol derivatives

49
De Novo pyrimidine biosynthesis 372
density functional theory (DFT)

Ag-catalyzed fluorination reactions
333

chiral primary amines catalyzed
fluorination reactions 342

chiral secondary amines catalyzed
fluorination reactions 340

Cu-catalyzed fluorination reactions
328

enzymatic fluorination reaction 355
Fe-catalyzed fluorination reactions

310
hypervalent iodine catalyzed

fluorination reactions 347
Ir-catalyzed fluorination reactions

316
Mn-catalyzed fluorination reactions

309
N-heterocyclic carbene catalyzed

fluorination reaction 352
Pd-catalyzed fluorination reactions

317
Rh-catalyzed fluorination reactions

312
Ti-catalyzed fluorination reaction 308
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density functional theory (DFT) (contd.)
tridentate bis-urea catalyzed

fluorination reactions 345
Zn-catalyzed fluorination reaction

339
deoxyfluorination reagent 20
deoxytrifluoromethylselenilation 85
des-methyl-broflanilide 386
(diacetoxyiodo)arenes 415
2,4-diamino-1,3,5-triazine 369
diamondback moth 385
diaryl diazomethanes 4, 5
diaryliodonium cation [Mes(Ar)I]+ 329
diaryliodonium salts 111
diaryl substituted alkylcopper

intermediate 4
1,1-diaryl-3-trifluoropropanes 193
diastereomeric-type physicochemical

properties 281
(1S,2S)-diastereomer florylpicoxamid

379
1,8-diazabicyclo[5.4.0]undec-7-ene (DBU)

135
diazirines 5
α-diazo acetates 5
diazocarbonyl compounds

[18F]Fluorobenziodoxole 210
rhodium-catalyzed geminal

oxyfluorination reactions 209
trifluoromethylation reactions 213
trifluoromethylthiolation reactions

C–C and C–SCF3 bonds via
Hooze-type reaction 219

geminal oxy-trifluormethylthiolation
218

diazo compounds
copper-catalyzed

gem-difluoroolefination 4
gem-difluoroolefination 5
nucleophilic addition 5
transition-metal-free

gem-difluoroolefination 5
α-diazoesters 3, 4, 116
α-diazoketoesters 314
α-diazoketone 139

dibenzo[b,d]furan-4-ylboronic acid 107
dibenzothiophenesulfonium 409
dichloromethylene 373
di-deuterated styrene derivative 203
Diels–Alder cyclization 110
diene-ligated Ir-catalyzed regio-and

enantioselective allylic
fluorination 316

diethylaminosulfur trifluoride (DAST)
128

N,N-diethylnicotinamide 197
difenoconazole 375
difluorinated compounds 50
difluorinated ester 355
gem-difluorinated oxazinone ring system

372
1,3-difluorination reactions 207
difluoro 293
difluoroacetic acid 35, 373
difluoroacetylfluoride 373
difluoroarylacetic acids 36, 37
4,4-difluoro-3-buten-1-yl (R=H) residues

389
difluorocarbene 3, 5, 6, 420
gem-difluorocyclopropa(e)nes 6
3,3-difluorocyclopropenes 18, 19
gem-difluoroenone synthesis 43
difluoroether derivatives 50
2,2-difluoro-ethylamine 367
N-2,2-difluoroethyl side chain 382
difluoromethoxy (F2HC-O) group 365
5-(difluoromethoxy)-1-methyl-3-(tri-

fluoromethyl)-1H-pyrazole moiety
370

difluoromethyl (F2HC) 365
3-difluoromethyl and 3-trifluoromethyl-

pyrazol-4-yl-carboxylic acids 373
difluoromethylation reagent 11, 15
3-(difluoromethyl)-5-fluoro-1-methyl-

pyrazole-4-carboxamide moiety
379

3-difluoromethyl-1-methyl-1H-pyrazole
375

3-(difluoromethyl)-1-methyl-1H-pyrazol-
4-yl-carboxamide moiety 373
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difluoromethyl 2-pyridyl sulfone
(2-PySO2CF2H)

different reactivity of 15
gem-difluoroolefination 11
direct nucleophilic addition of 15
halodifluoromethylation 14
iron-catalyzed difluoromethylation of

arylzincs 16
3-difluoromethyl-substituted 1-methyl-

1H-pyrazole-4-carboxylic acid
synthesis 373

gem-difluoroolefination 5, 11–13, 17
gem-difluoroolefins 4, 5
difluorophosgene and derivatives 53
difluorophosgene/fluoride 53
2,3-dihydro-2,6-dimethyl-1H-inden-1-

amine (indanyl) ring system
369

3,4-dihydro-2,4-dioxo-1-(5-propyl)-3-[3,5-
difluoro-phenyl]-2H-pyrido
[1,2-a]pyrimidinium 383

dihydronaphthalene 254
1,8-dihydronaphthalene (DHN) 376
dihydroorotate dehydrogenase (DHODH)

372
dihydropyran 254
2,5-dihydrothiophene 1,1-dioxide 28
2-(3,4-difluorophenyl)aniline derivative

375
2,6-difluoro-phenyl moiety 378
diketonato carbon 316
diketonato–rhodium(III) complex 316
dimeric cinchona alkaloid

(DHQD)2PHAL 59
1,4-dimethoxybenzene 63
dimethyl acetylenedicarboxylate 29
4,4′-dimethoxybipyridine (dmbpy) 104
4-dimethylamino pyridine (DMAP*)

derivative 253
N,N-dimethylaminopyridine (DMAP)

142
tris(dimethylamino)-sulfonium

trifluoromethoxide (TAS.OCF3)
55, 56

3,3-dimethylbutanal 342

2,4-dinitro(trifluoromethoxy)benzene
(DNTFB) 60

2,4-dinitrobenzenesulfonyl chloride 111
dinuclear palladium(I) complex 104
diphenylacetylene 31
direct trifluoromethylthiolation of indoles

CF3SO2Cl 150
CF3SO2Na 149

dirhodium catalyst Rh2 313
disilver-assisted σ-metathesis process

334
dissociation transition state (TS) 310
distillation 285
4,4′-di-tert-butylbipyridine ligand,

dimeric species 75
4,4′-di-tert-butylpyridine 175
dithiocarbonate fluorination 50
Donahue’s ionic curve crossing theory

331
doubly cationic radical TEDA2+ 331
drug candidate 294

e
electrochemical microflow reactor 29
electrophilic fluorination reagents 175
electrophilic N–F/N-SCF3-based reagents

313
electrophilic N–F reagents 322
electrophilic radiofluorination via

[18F]NFSI or [18F]Selectfluor 402
electrophilic trifluoromethoxylation

electron-rich arenes 63
of sulfonic acids 58

electrophilic trifluoromethylation
of alcohols with Umemoto reagents

51
of OH with Togni reagents 52

electrophilic trifluoromethylthiolating
reagents

Billard reagent 128
CF3SCl 120
CF3SSCF3 121
α-cumyl

bromodifluoromethanesulfenate
144
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electrophilic trifluoromethylthiolating
reagents (contd.)

Haas reagent 121
in situ generated

AgSCF3+NCS 148
AgSCF3+TCCA 146
CF3SO2Cl with phosphorus

reductants 149
Langlois reagent (CF3SO2Na),

phosphorus reductants 148
trifluoromethanesulfinyl chloride

(CF3SOCl) 150
Lu–Shen reagent 141
Munavalli reagent 123
optically active compounds 140
Shen reagent 131
Shen reagent-II 136
Shibata reagent 145

enamine catalysis 248–252
enantioenriched β,γ-unsaturated

α-fluoroester products 352
enantioenriched β-fluorosulfides

347
enantioenriched benzylic fluorides

176
enantioselective arylation of tertiary

carbon radical 194
enantioselective 1,1-fluoroarylation of

allylic amines 268
enantioselective palladium-catalyzed

aminotrifluoromethoxylation of
alkenes 183

enantioselective trifluoromethylalkyny-
lation, of styrenes 195

enantioselective trifluoromethylami-
nation, of alkenes 196

enantioselective trifluoromethylarylation,
of styrenes 193

enantioselective trifluoromethylcya-
nation, of styrenes 192, 193

enantioselective trifluoromethyloxyge-
nation, of alkenes 191, 197

enol acetate 27, 28
enzymatic fluorination reaction

355

epidermal growth factor receptor-tyrosine
kinase (EGFR-TK) 418

ethynylbenziodoxolone 36

f
facile 1,5-hydrogen atom transfer 311
F-coordination activation model 339
Fe-catalyzed fluorination reactions 310
[(F3C)2FC]-heptafluoro-iso-propyl 365,

366
[(F3C)2HOC]-1-hydroxy-heptafluoro-iso-

propyl 366
[(F3C)2MeOC]-1-methoxy-heptafluoro-

iso-propyl 365, 366
[18F]deoxyfluorination of phenols 409,

411
19F/18F isotope exchange 420
[18F]F2 and [18F]F2-derived reagents 400
[F2HC-H2C]-2,2-difluoroethyl 365
[F2HC-SO2]-difluoromethyl-sulfonyl

365
18F-fluorination of aryliodonium ylides

414
18F-fluorination of diaryliodonium salts

413
18F-fluorination of diaryl sulfoxides 410
[18F]fluoxetine 422
[18F]FP-CIT (N-(3-[18F]fluoropropyl)-2β-

carbomethoxy-3β-(4-iodophenyl)
nortropane) 403

five-membered heteroaryl fluorides 320
18F-labeled Umemoto reagent 420
florpyrauxifen benzyl 371
flubendiamide 384, 388
fluindapyr 379
fluopyram 390
fluoral hemiaminals 73
fluoride-coupled electron transfer 328
β-fluoride elimination 56

of organocopper species 4
trifluoromethoxide anion via fluoride

ion-mediated process 9
3′-fluorinated analog 290
fluorinated biaryl monophosphine ligand

(AlPhos) 319
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fluorinated cyclic sulfamide derivatives
174

fluorinated 3-(difluoromethyl or trifluoro-
methyl)-1H-pyrazole-4-yl-
carboxylic acid structures 374

fluorinated drugs 1
fluorinated esters 3
fluorinated heteroaryl sulfones 16
fluorinated pyrazole-4-carboxamides

373
fluorinated sulfinate salts 3
fluorinated tetrahydrofuran derivatives

179
fluorination

direct HAT process, excited
photocatalyst 226

photoredox processes 228
fluorination of alkenes

fluoro-benziodoxole
cyclopropane 207
diazocarbonyl compounds 209
fluorine-18 labeling 207
fluorocyclization 205
geminal difluorination of styrene

204
iodofluorination of alkenes 205

fluorination reactions 3
fluorine-18 201
fluorine 282, 284
fluorine atom transfer 309
fluorine-containing agrochemicals

acaricides containing fluorine 388
acetohydoxyacid synthase/acetolactate

synthase inhibitors 368
auxin mimic herbicides 370
cellulose biosynthesis inhibitors

369
complex III inhibitors 375
development candidates 387
fungicidal succinate dehydrogenase

inhibitors 373
fungicide development candidates

379
GABA-gated CI-channel allosteric

modulators 385

hydroxyphenylpyruvate dioxygenase
371

nematicides containing fluorine 389
nicotinic acetylcholine receptor

competitive modulators 380
oxysterol-binding protein inhibitors

378
polyketide synthase inhibitors 376
protoporphyrinogen oxidase inhibitors

368
role of fluorine in design 365
ryanodine receptor (RyR) modulators

384
sterolbiosynthesis (Sterol-C14-

demethylase) inhibitors 376
tetflupyrolimet 372
trifludimoxazin 372
very long-chain fatty acid 370

fluorine effects
CuCF3 3
β-fluoride elimination of

organocopper species 4
trifluoromethoxide anion via fluoride

ion-mediated process 9
fluoroalkylation to fluorination 18
fluoroalkylation to fluoroolefination 9
fluoroolefination to fluoroalkylation

13
negative fluorine effect 5

fluorine-18 labeled fluoro-benziodoxole
209

(S)-α-fluoroaldehyde 342
fluoroalkyl aryl sulfones 3
fluoroalkylation agents 3, 6
fluoroalkylation to fluorination 18
fluoroalkylation to fluoroolefination 9
fluoroalkyl heteroaryl sulfones 3
fluoroalkylsilanes 6
fluoroalkyl sulfoximines 3
α-fluoro-α-phenylglycine derivatives

244
fluoroamide 312
β-fluoroamines 347
2-fluoro-benzamide 385
[18F]fluorobenziodoxole 210
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fluoro-benziodoxole 313, 339
cyclopropane 207
fluorine-18 labeling 207
fluorocyclization 205
geminal difluorination of styrene 204
iodofluorination of alkenes 205
reactions with 203

α-fluoro carbonyl stereocenters 243
N-fluorocinchona alkaloid reagents 244
fluorocyclization 205
5′-fluoro-5′-deoxyadenosine (5′-FDA)

355
fluoroesterification of styrenes 178
6-(R)-1-fluoro-ethyl-substituted

2,4-diamino-1,3,5-triazine 369
fluoroform (HCF3) 72
1,2-fluoroiodination 348
fluoromanganese(IV) intermediate

310
1-[18F]fluoro-3-methoxybenzene 412
fluoroolefination 3
fluoroolefination to fluoroalkylation 13
fluoropalladation 177
fluoropalladation of styrenes 178
fluoro-tetrahydropyranes 205
1-fluoro-2-(trifluoromethyl)-1,2-dipheny-

lethylene 31
7-fluoro-1,1,3-trimethyl-indan-4-yl moiety

379
flupyradifurone 380, 381
fluxametamid 386
fluxametamide 386
fluxapyroxad 373, 375
[18F]NFSI 401
foliar applicable isopyrazam 373
18F-paroxetine 415
Friedel–Crafts trifluoromethylthiolation

133
Friedel–Crafts-type of

trifluoromethylthiolation 134
Friedel–Crafts-type reaction 149
[18F]SFB (N-succinimidyl

4-[18F]-fluorobenzoate 412
18F-trifluoromethylation of aryl iodides

422

fungal cytochrome P450

sterol-C14-demethylase 376
fungicidal succinate dehydrogenase

inhibitors 373
fungicides containing fluorine

complex III inhibitors 375
fungicidal succinate dehydrogenase

inhibitors 373
oxysterol-binding protein inhibitors

378
polyketide synthase inhibitors 376
sterolbiosynthesis (Sterol-C14-

demethylase) inhibitors 376

g
GABA-gated CI-channel allosteric

modulators 385
γ-aminobutyric acid (GABA)-gated

chloride channels (GABA-Cls)
386–387

γ-aminobutyric acid receptor (GABA-R)
386

geminal difluorination of styrene 204
geminal oxytrifluoromethylation of

diazocarbonyl compounds
oxytrifluoromethylation of

diazoketones 217
glassy carbon anode 29
glassy carbon electrode 29
global reactivity index analysis 355
Globodera pallida 389
glutamate-gated chloride channels

(GluCls) 386
green-peach aphid 381
Grignard reagents 82

h
halauxifen methyl 371
halodifluoromethylation 14
Hansch–Leo lipophilicity parameter 49
Hashmi’s conditions 39
Hayashi–Jørgensen catalyst 248
Heck reaction 176
Helicoverpa armigera 385
hemipteran pests 384
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4-heptafluoro-iso-propylanilines 367
heptafluoro-iso-propyl residue 388
heptafluoropropyl 291
herbicides containing fluorine

acetohydoxyacid synthase/acetolactate
synthase inhibitors 368

auxin mimic herbicides 370
cellulose biosynthesis inhibitors 369
hydroxyphenylpyruvate dioxygenase

(HPPD) 371
protoporphyrinogen oxidase inhibitors

368
tetflupyrolimet 372
trifludimoxazin 372
very long-chain fatty acid (VLCFA)

370
heteroaryl sulfones 16
heterochiral associates (HET) 294
heterocyclic alkenes 25
N-heterocyclic carbene catalyzed

fluorination reaction 352
N-heterocyclic carbene precursor 352
heterocyclic N-oxides 54
hexafluoroethane (C2F6) 25
1,1,1,6,6,6-hexafluorohexane 29
hexafluoroisopropanol (HFIP) 133, 271
(hexafluoro)pivalic acid 287, 298
hexamethylphosphoramide (HMPA)

151
hexamethylphosphoric triamide (HMPA)

101
HGPhos 319
[(HGPhos)PdII(Ph)F] complex 319
Hg(SCF3)2 99
high-valent Pd(IV) electrophile 328
highly reactive electrophilic Pd(IV)

fluoride 326
HO-MnIV(TMP) -F rebound intermediate

309
homo-and heterochiral associates 284
homobimetallic mechanism 320
homochiral associates (HOM) 294
Hooz’s multicomponent reaction 139
Hooz-type reaction 219
Horeau effect 282

Houk’s stereoselectivity model 343
HPPD inhibitor bicyclopyrone 371
Hünig’s base NEt(Pr)2 85
hydrogen atom transfer (HAT) 162, 225,

226, 230
hydro-trifluoromethylation 28
hydro-trifluoromethylation of fullerene

38
hydro-trifluoromethylthiolation of

alkynes, AgSCF3/S2O8
2− 155

α-hydroxy N-heteroaromatics 51
hydroxyphenylpyruvate dioxygenase

(HPPD) 371
hypervalent fluoroiodine 313
hypervalent iodide reagents 106
hypervalent iodine 202, 313
hypervalent iodine catalyzed fluorination

reactions 347
hypervalent iodine trifluoromethylation

reagents 51

i
imicyafos 367
imidacloprid 382
imidazolidinone catalyst 250
imidazolidinone-catalyzed highly

enantioselective Diels-Alder
reaction 340

imidazolines 174
indanylaminotriazines 369
indaziflam 369
indole 130
indole-3-acetic acid (IAA) 371
inpyrfluxam 373, 379
(R)-inpyrfluxam 373, 375
insect growth regulators (IGRs) 387
Insecticide Resistance Action Committee

(IRAC) 380
insecticides containing fluorine

GABA-gated CI-channel allosteric
modulators 385

nicotinic acetylcholine receptor
competitive modulators 380

ryanodine receptor (RyR) modulators
384
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iodine(III) carboxylate ester 310
iodoarene difluoride 348
o-iodoaryl trifluoromethyl ethers 59
α-iodocarbonyl compound 61
iodocyclopropylium cation 339
iodofluorination of alkenes 205
Ir-catalyzed fluorination reactions 316
iridium photoredox catalyst 37
Ir-photocatalyzed aryldifluoro-

methylation 37, 38
isocycloseram 387
isofetamid 367
isoflucypram 379
isopropenyl acetate 26
isopropyl (3,3,3-trifluoro)lactate 285,

289
isopyrazam 373

j
Julia–Kocienski gem-difluoroolefination

reaction 14
Julia–Kocienski-type difluoroolefination

reaction 11

k
β-ketoesters 27, 308
β-ketonitriles 389
Kolbe electrosynthesis 24
Kondo’s conditions 32

l
Langlois reagent 73
late-stage 18F labeling chemistry 310
leafworm moth 385
lepimectin 367
lepitopteran 384
Lewis acid 128
Lewis base 5
ligand-gated chloride channel (LGCC)

antagonist 386
ligandless conditions 32, 33
N,P-ligated shelf-stable CuSCF3

complexes 101
light irradiation 225
L-methionine 355

lipophilic heptafluoro-iso-propyl
substituent 385

lipophilic 4-(1-methoxy-hexafluoro-
iso-propyl) residue 388

lipophilic penthiopyrad 388
lipophilicity 366
(Ln)CuSCF3 reaction 102
[LnM(Ar)F] complexes 318
Lu–Shen reagent 141, 159

m
MacMillan catalyst 250
magic reaction 12
Magnaporthe grisea 376
mandestrobin 367
manganese(III) porphyrin 310
manganese porphyrin catalyst

Mn(TMP)Cl 310
manganese tetramesitylporphyrin

(Mn(TMP)Cl) 309
Markovnikov regioselectivity 177
Markovnikov-selective hydro-trifluoro-

methylthiolation products 154
Me4NSCF3 107
mefentrifluconazole 376
Meisenheimer complex 407
melanin biosynthesis inhibitors (MBIs)

376
melanin biosynthesis inhibitory activity

(MBI-A) 377
mesoionics 380, 383
mesoionics triflumezopyrim 383
metal mediated/catalyzed hydro-trifluoro-

methylthiolation 159
metal-catalyzed nucleophilic fluorination

allylic functionalization 272, 273
ring opening of strained ring systems

270–272
metal-free aryldifluoromethylation,

S2O8
2– 39

metal-free oxidative trifluoro-
methylthiolation of alkynes 107

metal-free perfluoroalkylations 41
metal-free photochemical

hydro-fluoroalkylations 38
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metallaphotoredox catalysis 237, 238
metal-organic-framework (MOF) 142
σ-metathesis process 334
methoxybenziodozole (BIOMe) 37
1-methoxy-hexafluoro-iso-propyl 367
4-(1-methoxy-hexafluoro-iso-propyl)

group 388
4-(1-methoxy-hexafluoro-iso-propyl)-

substituted aniline moiety 388
3-methoxyphenyl 411
4-methoxyphenyl 411
para-methoxyphenyl groups 409
methyl acrylate 25
4-methylbenzenesulfonic acid 130
methylene-substituted 5-membered

heterocycles 385
4-methylphenyl 411
4-methylphenyl(phenyl)iodonium

trifluoromethanesulfonate 410
methyl styrene 203, 204
N-methyl-1H-pyrazole carboxyl moiety

388
5-methyl-3-(trifluoromethyl)-1H-pyrazole

moiety 378
Michael/Aldol cascade reaction 123
milbemycins 386
mitochondrial complex II electron

transport inhibitors 388
Mn-catalyzed fluorination reactions

309
trans-MnIV(salen)(OH)F complex 310
Mn(salen)OTs catalyst 310, 406
trans-MnIV(TMP)F2 309
modes of action (MoA) 367
molecular dynamics (MD) simulations

347
molecular lipophilicity 366
monofluoro 293
monofluoroalkenes 12
monofluoromethylated pyrrolidines 174
monofluoromethylbenzyl alcohols 179
S-monofluoromethyl-S-(2-pyridyl)

sulfoximine 13
monofluoroolefination 12
Monographella nivalis 373

mono-trifluoromethylations of alkenes
27

Morita–Baylis–Hillman carbonates 119
MSCF3 100
multifluoromethyl motifs 420
multi-trifluoromethylated fullerene 35
Munavalli reagent 123

n
naphtol 1-bromo-4-methoxynaphtalene,

63
N-chlorosuccinimide (NCS) 148
negative fluorine effect (NFE) 5
nematicidal succinate dehydrogenase

inhibitors 390
nematicidal sulfonamide fluazaindolizine

391
neonicotinoids 380, 382
neopicolinamide florylpicoxamid 379
neutral allylpalladium fluoride 320
N-fluorobenzenesulfonimide (NFSI)

313
N-fluoropyridinium (NFPy) 344
N-heteroaromatic compounds 35
N-heterocyclic carbene (NHC)-copper-

trifluoroacetate 32
N-heterocyclic carbenes (NHCs) 253
N-hydroxyphthalimide 331
nickel-catalyzed trifluoromethylthiolation

of aryl chlorides 104
nickel-catalyzed trifluoromethylthiolation

reaction 105
nicotine 380
nicotinic acetylcholine receptor (nAChR)

380
nicotinic acetylcholine receptor

competitive modulators
butenolides 381
mesoionics 383
sulfoximines 380

Nilaparvata lugens 384
nitenpyram 382
nitrate/nitrite anion ligand 326
N-methylpyrrolidone (NMP) 37, 101
N–OCF3 bond 62
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non-fluorinated Julia–Kocienski
olefination reactions 11

non-fluorinated N-acetyl
1-phenylethylamine 291

non-halogenated nematicide imicyafos
367

N-tosyl-4-chlorobenzenesulfonimidoyl
fluoride (SulfoxFluor) 20

nucleophilic aliphatic 18F-fluorination
403

transition metal-free, [18F]fluoride
401

transition metal-mediated aliphatic
18F-fluorination 405

nucleophilic aromatic 18F-fluorination
with [18F]fluoride

transition metal-free 407, 409–413,
415

transition-metal-mediated aromatic
18F-fluorination 415

nucleophilic aromatic substitution (SNAr)
407

nucleophilic aryl-X fluorination 328
nucleophilic fluorine sources 201
nucleophilic trifluoromethoxylations

59
nucleophilic trifluoromethylselenolation

of aryl iodides 74
nucleophilic trifluoromethylthiolating

reagent
AgSCF3 preparation 99, 100
C(sp2)-SCF3 formation

aryl trifluoromethylthioethers 110
CuSCF3 with aryl halides reaction

101
oxidative trifluoromethylthiolation

107
Sandmeyer reaction 102
transition metal-catalyzed C–H

trifluoromethylthiolation of arenes
via C–H activation 109

transition metal catalyzed
trifluoromethylthiolation 103

C(sp3)-SCF3 formation
alcohol derivatives 116

alkyl trifluoromethylthioethers 118,
120

CuSCF3 reaction with activated
alkylated halides 112

dehydroxytrifluoromethylthiolation
of alcohols 114

α-diazoesters 116
MSCF3 reaction with unactivated

alkyl halides 114
CuSCF3 preparation 99, 100
Hg(SCF3)2, preparation 99, 100
MSCF3 100
stable copper(I) complex 100

o
octahedral monochloro Ti-enolate

complex 309
Ohira–Bestmann reagent 251
oil-in-water droplets 158
18O-labeled trifluoromethyl ethers

62
oligomeric homo-and heterochiral

associates 284
one-pot method (thiocyanation then

trifluoromethylation) 64
one-pot O-trifluoromethylation-

intramolecular trifluorometh-
oxylation reactions 63

one-pot procedure
MSCF3 from TMSCF3, S and MF

preparation 100
of sulfonyl chloride and Billard reagent

130
oomycetes pathogens 378
organocatalytic fluorination

chiral anion phase transfer 253–259
chiral cation phase transfer 247
chiral Lewis Base catalysts 251–254
enamine catalysis 248–252
tertiary amine catalysis 244–246, 248,

249
organocatalytic nucleophilic fluorination

273–275
organocopper reagents 3
organofluorine reagents 2, 201
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ortho-halogenated aryl trifluoromethyl
ethers 60

oxathiapiprolin 378, 379
oxazolidinones 242, 243
oxazoline-based ligands 263
oxazosulfyl 387
oxepanes 205
oxidative quenching cycle 225
oxidative trifluoromethylthiolation 107
oxyaminotrifluoromethylthiolation 313
1,3-oxyfluorinated product 207
oxomanganese(V) porphyrin intermediate

310
oxysterol-binding protein 378, 379
oxy-trifluoromethylations 28
oxytrifluoromethylation of diazoketones

217

p
palladium acetate 175
palladium-catalyzed aminofluorination

178
palladium-catalyzed fluorination of

alkenes
β-fluorosulfones 179
1,1-arylfluorination 177
1,2-arylfluorination 176
enantioselective 1,2-arylfluorination

176
6-endo aminofluorination 174
5-exo aminofluorination 175
fluoropalladation 178
hydrofluorination 175
intermolecular aminofluorination 175
sulfonyl radical 179

palladium-catalyzed fluoroesterification
of styrenes 178

palladium-catalyzed fluorosulfonylation
of styrenes 179, 180

palladium-catalyzed intermolecular
aminofluorination of styrenes
177

palladium-catalyzed
trifluoromethoxylation of alkenes
57, 180

palladium-catalyzed trifluoromethylation
of alkenes

aryltrifluoromethylation 181
parcial (sic) racemization 298
Pd(II) monomer 322
Pd(II)/Pd(IV) redox cycle 322
Pd(II)/Pd(IV)-F catalytic cycle 322
Pd(IV) intermediates 326
Pd-catalyzed allylic fluorination 320
Pd-catalyzed aromatic C–H bond

fluorination 326
Pd-catalyzed C–H fluorinations 322
Pd-catalyzed electrophilic fluorination

322
Pd-catalyzed fluorination reactions 317
Pd-catalyzed highly regio-and

enantioselective fluorinations
320

Pd-catalyzed ligand-directed benzyl and
aryl C–H bond fluorinations 322

Pd-catalyzed nucleophilic fluorination
317

penflufen 373
pentafluoroethyl 291
pentafluoroethylation 6
penthiopyrad 373
Peregrinus maidis 383
perfluorinated R

derivatives–trifluoromethyl 291
perfluoroalkanoic acids 28
perfluoroalkoxylation reagents 9
β-perfluoroalkylated methyl acrylate 24
perfluoroalkylation 30, 31

perfluorocarboxylic acids
copper salts reaction 31
electrochemical reactions 24
hydro-trifluoromethylation of

fullerene 38
metal-free aryldifluoromethylation,

S2O8
2– 39

photochemical reactions 36
silver salts 35
XeF2 reactions 30

perfluorocarboxylic anhydride
pyridine N-oxide 42
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perfluoroalkylation (contd.)
urea-hydrogen peroxide 40

perfluorocarboxylic acids 31
copper salt reaction 31
electrochemical reactions

alkenes and alkynes reactions 24
aromatic compounds 30
perfluoroalkyl radical 24

hydro-trifluoromethylation of fullerene
38

metal-free aryldifluoromethylation,
S2O8

2− 39
photochemical reactions 36
silver salts 35
XeF2 reactions 30

perfluorocarboxylic anhydride
pyridine N-oxide 42
urea-hydrogen peroxide 40

persulfate (S2O8
2-) salts 39

1,10-phenanthroline (phen) 33
phenonium ion 204
1-phenyl-1H-tetrazol-5-yl (PT) 11
α-fluoro-α-phenylglycine derivatives 244
phenylpyrazoles 367
phenyl to 2-pyridyl 11
1-phenyl-2,2,2-trifluoroethanol 294, 296
phosphates 51
phosphonium 249
photocatalyst-free hydro-difluoro-

methylation 38
photocatalytic α-trifluoromethylation,

aromatic ketones 42
photocatalytic trifluoromethylation 37
photochemical trifluoromethylation using

TiO2 37
photoredox arene trifluoromethoxylations

63, 64
photoredox catalysis 163, 226
(PhSO2)2NSCF3 140
phytoalexin spirobrassinin 294
phytotoxicity (PTX) 379
picarbutrazox 367
bis(pinacolato)diboron (B2Pin2) 215
pigweed 372
piperidine-thiazole-carbonyl core 378

piperidinyl thiazole isoxazoline fungicides
378

plant-parasitic nematodes (PPNs) 389
Plutella xylostella 385
polyethylene glycol (PEG) 247
polyfluorinated isopropyl moieties 366
polyfluorinated isopropyl substituents

366
polyketide synthase (PKS) inhibitors 376
positron emission tomography (PET)

201, 202, 207–210, 212, 225
18F-labeling of

18F-fluorination reagent 400
multifluoromethyl motifs with

[18F]fluoride 420
nucleophilic aromatic

18F-fluorination with [18F]fluoride
407

nucleophilic aliphatic 401
potassium bromodifluoroacetate 61
potato cyst nematode 389
powdery mildew 376
proherbicide 371
proinsecticide 385
propionate 24
protic solvents 293
protoporphyrinogen IX oxidase (Protox)

368
protoporphyrinogen oxidase inhibitors

368
Puccinia triticina 376
pydiflumetofen 375
pyflubumide 388, 389
PyFluor (2-pyridinesulfonyl fluoride)

404
pyraziflumid 375
ortho-pyridyl-directed palladium-

catalyzed trifluoromethylthio-
lation 109

2-pyridyl sulfones 11
pyrazole-4-carboxamide fungicides 373
pyrethroids 367
Pyricularia oryzae PKS activity (PKSI-A)

377
pyridine N-oxides 42, 63
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pyridinium compounds 63
pyridinyl-ethyl benzamide fluopyram

390
2-pyridyl sulfones 11
2-PySO2CH3 14, 15
pyroxasulfone 370

q
quinolines 375
quinoxaline 322

r
racemic allylic trichloroacetimidates 316
racemic isoxazoline ectoparasiticides

fluralaner 386
racemic [-MeHC-CH2-] fragment 375
radical trifluoromethylthiolation

AgSCF3/S2O8
2− 151

electrophilic reagents 158
visible light-promoted radical

trifluoromethylthiolation 159
radiofluorination 407, 421
redox Cu(I)/Cu(III) catalytic cycle 328
reductive quenching cycle 225
repulsive electrostatic interactions 285
R-selective (R)-TSNFPy 344
Rh-carbene intermediate 313
Rh-catalyzed fluorination reactions 312
Rh-catalyzed geminal

oxytrifluoromethylation
313

Rh-catalyzed oxyaminofluorination 313
Rh-catalyzed oxyfluorination 313
Rh-enolate intermediate 313
Rh-enol intermediate 313
Rhizoctonia spp. 373, 375
rhodium-catalyzed geminal

oxyfluorination reactions 209
rice brown planthopper 384
ris-trifluoromethylated product 29
root-knot nematodes (RKN) 389
(R)-TSMeSO3− 344
Rueping group 127
Ruppert–Prakash reagent 64, 75, 100,

107, 128, 179

ruthenium-catalyzed regioselective allylic
trifluoromethylthiolation 117

ryanodine receptor (RyR) modulators
384

ryegrasses 372

s
S-adenosyl-L-methionine (SAM) 355
saflufenacil 369
Sandmeyer-type reactions 56
Sandmeyer-type trifluoromethylthiolation

102
sedaxane 373
[18F]Selectfluor 401
SelectFluor 175, 182, 183, 226, 229, 308,

326, 331
selective deoxyfluorination 19, 20
self-disproportionation of enantiomers

(SDE)
via chromatography 288
consequences of intermolecular

association 282
diastereomeric-type physicochemical

properties 281
via distillation 285
fluorine 282
general concepts and the role of

fluorine 283
Horeau effect 282
scalemate 281
via sublimation 286

self-disproportionation of enantiomers via
chromatography (SDEvC)

Cq– F1/2 moiety 290
CF3 moiety 289
COCF3 moiety 291

self-induced diastereomeric
anisochronism (SIDA) 282, 294

Septoria leaf blotch 376
seven-membered fluorine transfer

transition states 343
Shen reagent 131
Shibata reagent 145
sigatoka 373
[2,3]-Sigmatropic rearrangement 136
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silver-catalyzed electrophilic
trifluoromethylation 36

silver-catalyzed fluoroalkylations 36
silver fluoride 54, 57
silver fluoride/tetrabutylammonium

fluoride trihydrate
(AgF/TBAF⋅3H2O) 309

silver-mediated radical
aryltrifluoromethlythiolation 152

silver-mediated radical
trifluoromethylthiolation 153

silver-mediated trifluoromethylthiolation
of inert C(sp3)-H bond 158

silver trifluoromethoxide 55, 57
simple hydrocarbons 309
single electron-oxidation 225
single electron transfer (SET) process

102, 225, 309
size-exclusion chromatography (SEC)

286
Smiles rearrangement 13, 14
SNAr reactions 407
SN1-type mechanism 115
sodium channel modulators 367
sodium dodecyl sulfate (SDS) 158
sodium fluoroalkanesulfinates 16, 17
sodium hydroxide 26
sodium trifluoroacetate 24, 25, 32
sodium trifluoromethylsulfinate

(CF3SO2Na) 73
Sogatella frucifera 384
SPIAd (spiroadamantyl-1,3-dioxane-

4,6-dione) auxiliary 413
spirocyclic iodonium ylides (SCIDY) 412
Spodoptera litura 385
SRN1 mechanism 56
S-selective (S)-TSNFPy 344
stereogenic α-fluoroaldehyde motif 251
steroid derivatives 309
sterolbiosynthesis

(Sterol-C14-demethylase)
inhibitors 376

stoichiometric asymmetric fluorination
chiral auxiliary 242
chiral reagents 243

Streptomyces cattleya 355
styrene-Ag(H2O)+ complex 339
o-styrylamides 208
sublimation 286
substituted arylpyrazoles 322
substituted cyclic molecules 309
ortho-substituted hydrophobic moiety

373
β-substituted styrenes 348
succinate dehydrogenase inhibitors

(SDHIs) 373
sulfonanilide pyrimisulfan 368
SulfoxFluor 3, 380
sulfoximines 380
Suzuki–Miyaura coupling 212
syn-E-enamine 342
synthetic auxins 370
synthetic intermediate 294

t
TBHP (tert-butyl hydroperoxide) 423
tBuBrettPhos 319
tebufloquin 375
terpenoids 309
tertiary amine catalysis 244–246, 248,

249
tetflupyrolimet 372
tetra-alkyl ammonium 249
tetrabutylammonium bisulfate

(TBA-HSO4) 232
tetrabutylammonium salt of

decatungstate (TBADT) 228
tetrabutylammonium triphenyldifluoro-

silicate (TBAT) 6, 54
1,2,4,5-tetracyanobenzene (TCB) 230,

231
1,1,2,2-tetrafluoroethylation 6
tetrafluoroethylene (TFE) 6
tetrafluoropropanes 5
tetrakis(dimethylamino)ethylene (TDAE)

73, 84
tetramethylammonium

trifluoromethylselenolate
[(NMe4)(SeCF3)] 76



Index 445

tetramethylethylenediamine (TMEDA)
83

tetraniliprole 384
thalidomide 290
2-thienyl 411
2/3-thienyl-substituted [(AlPhos)PdII

(Ar)F] (Ar: thienyl) complexes
320

thioperoxide-mediated activation of
thioglycoside donors 145

3-thiopheyl boronic acid 107
three-coordinate T-shaped [LPdII(Ar)F]

318
Ti-catalyzed fluorination reaction 308
TiCl2(TADDOLato)-catalyzed enantio-

selective α-fluorination 308
Ti-enolate complex 309
TMSCF2Br 5

difluorocarbene reagent 8
orthogonal reactivity 8, 9

Togni-I 189
Togni reagent 52, 62, 180, 212, 313
tolprocarb 377
(S)-tolprocarb 377
tolpyralate 367
tosyl-benziodoxole 208
transition-metal catalysis 6
transition-metal-catalyzed

enantioselective fluorination 308
transition-metal-catalyzed fluorinations

metal-carbon bonds without enolate
267–270

metal enolates/equivalent
BINAP and SEGPhos based ligands

260
bis-NHC ligated palladium complex

265
α-cyano esters 266
β-keto esters 265–267
oxazoline-based ligands 263
Ti/Taddol complexes 260–264

transition metal-catalyzed
trifluoromethylthiolation 103

transition-metal-free
ipso-trifluoromethylthiolation

of lithium aryl boronates 143
1,2,4-triazole fungicides 376
triarylsulfonium salts 409
trichloroisocyanuric acid (TCCA) 146
tridentate bis-urea catalyzed fluorination

reactions 345
1,2,4-tris(trifluoromethyl)butane 24
1,2-bis(trifluoromethyl)ethane 24
1,1,2-tris(trifluoromethyl)ethane 24
trifluoromethyl selenocopper bipyridine

complex\tmspace +\medmuskip
{.2222em} [bpyCuSeCF3]2 75

triethylamine trihydrofluoride
(Et3N\smblkcircle 3HF) 310

trifludimoxazin 372
triflumetopyrim 380
trifluoro analog 296
trifluorination of alcohol derivatives 49
trifluoroacetate 24
trifluoroacetic acid 36
trifluoroacetic anhydride/pyridine

N-oxide 42
trifluoroacetoxylation 24
N-trifluoroacetyl valine methyl ester 285
4,4,4-trifluorobutanal 26
4,4,4-trifluoro-2-butanone 26
3,4,4-trifluoro-3-buten-1-yl (R = F) 389
[(3,4,4-trifluoro-3-buten-1-yl)sulfonyl]-

fragment 389
12,12,12-trifluorododecanoic acid 26
2,2,2-trifluoroethanol (TFE) 133
N-2,2,2-trifluoroethyl residue 382
2,2,2-trifluoroethyl [[(benzoyl)amino]

methyl]alkyl]carbamates 377
trifluoromethanesulfenamides 65, 68,

120
trifluoromethanesulfenyl chloride

(CF3SCl) 120
trifluoromethanesulfinyl chloride

(CF3SOCl) 150
trifluoromethoxide anion 53, 57
trifluoromethoxide salts 54, 55
trifluoromethoxy (CF3O) group 9, 365
trifluoromethoxy-arenes compounds 49
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N-trifluoromethoxy-benzimidazole 62,
63

N-trifluoromethoxy benzotriazole 63
N-trifluoromethoxylated reagents 62
α-trifluoromethoxy 1-(2-furyl)ethanone

54
trifluoromethoxylation (CF3OH) 9, 10

of diazonium salts 60
of 2-naphtyl methyl ether 63
of palladium complex 182

2-trifluoromethoxy-2′-diazonium salts
63

cis-trifluoromethoxypalladation (FOP)
process 183

N-trifluoromethoxy pyridinium salts 63
trifluoromethyl 202, 365, 421
trifluoromethylarylation

mechanism of alkenes 189
of alkenes with aryl boronic acid 188
of styrenes with indoles 190

trifluoromethylated alkanes 238
bis-trifluoromethylated amide 26
trifluoromethylated dimeric product 26,

33
bis-trifluoromethylated product 26
trifluoromethylate sulfonic acids 51
trifluoromethyl arylsulfonates (TFMS)

57
trifluoromethylation 3, 29

acrylic acid 26
alkenes 25, 31, 184
alkyl bromides 238
aromatic compounds 35, 36, 243
aryl bromide 34
aryl C–H bonds 235
aryl halides 32
aryl iodides 34
of arynes 60
of boronic acids based on dual catalysis

236
of bromoalkanes 238
of bromoarenes 237
Cu(O2CCF2SO2F)2 34
ethylene 29
of selenylated compounds 72, 73

sodium triflinate 74
thiocyanates 64

trifluoromethylation method 32, 33
bis-trifluoromethylation product 28
trifluoromethylation reactions 180

C–C multiple bonds
C–H trifluoromethylation of

benzoquinone derivatives 215
cyanotrifluoromethylation of

styrenes 214
oxytrifluoromethylation of alkenes

and alkynes 213
geminal oxytrifluoromethylation of

diazocarbonyl compounds 217
3-(trifluoromethyl)-and 3-(difluoro-

methyl)-1-methyl-1H-pyrazole-4-
carboxylic acids 367

trifluoromethyl-benziodoxole reagent
339

trifluoromethylbenzoate (TFBz) 9, 10,
60

trifluoromethylcyanation, of alkenes 188
O-(trifluoromethyl)dibenzofuranium salts

51
bis(trifluoromethyl)diselenide 74
trifluoromethyl ethers 54
5-trifluoromethyl-2H-tetrazol-2-ylmethyl

384
trifluoromethyl hypochlorite (CF3OCl)

53
trifluoromethyl hypofluorite (CF3OF) 53
trifluoromethyloxygenation

of alkenes 187
of allylamines 188
of enamides 186

bis(trifluoromethyl)peroxide (CF3OOCF3)
53

3-(trifluoromethyl)-phenyl moiety 383
trifluoromethylphosphonate 73
2-trifluoromethylpyrazine-3-carboxylic

acid 375
5-(trifluoromethyl)pyrazol-1-yl]methyl

385
trifluoromethylpyrazine trifluoromethyl-

selenocopper complex 74
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trifluoromethyl selenocopper bipyridine
complex (bpyCuSeCF3)2

C(sp2)-Se bond formation 75, 77
C(sp3)-Se bond formation 75
C(sp)-Se bond formation 76

trifluoromethylselenoethers bearing
C(sp3)-Se bond 82

trifluoromethylselenosulfonates 73
trifluoromethylselenotoluenesulfonate

(CF3SeTs)
electrophilic reagent 83, 84
nucleophilic reagent 84
radical trifluoromethylselenolation

84, 85
trifluoromethylselenyl chloride (CF3SeCl)

80
trifluoromethyl-substituted pyridine

moieties 367
trifluoromethyl sulfoxide 136
N-trifluoromethylthiobis(phenylsulfonyl)

amide 68
N-trifluoromethylthio-dibenzenesulfoni-

mide 137, 138, 313
trifluoromethylthiol group (–SCF3) 202

electrophilic 120
nucleophilic trifluoromethylthiolation

99
radical trifluoromethylthiolation

AgSCF3/S2O8
2− 151

electrophilic reagents 158
trifluoromethylthiolate alkyl electrophiles

114
trifluoromethylthiolate 3-hydroxyiso-

indolinone derivatives 115
trifluoromethylthiolated arene 133
2,5-bis-trifluoromethylthiolated arene

121
trifluoromethylthiolated isoquinoline

derivatives 111
α-trifluoromethylthiolated products 126
trifluoromethylthiolating methods 99
trifluoromethylthiolation

of activated alkylated halides using
(Ln)CuSCF3 113

arynes 60

Billard reagent 129
enolate nucleophiles 135
of alkenes 137
of aryne and allene-enyne

intermediates 110
C–C and C–SCF3 bonds via Hooz-type

reaction 219
CF3SOCl 151
of chiral oxazolidinones 127
of cyclic sulfamidates 118
of diaryl allylic alcohols via radical

neophyl rearrangement 155
of diazoesters 118
of heteroatom nucleophiles. 141
of methylenecyclopropanes using

AgSCF3/S2O8
2–

of olefinic and aromatic derivatives
126

of N-oxides 112
styrenes 138
of unactivated alkyl halides

AgSCF3 114
(bpy)CuSCF3 114

unsymmetrical λ3-iodane derivatives
111

2-trifluoromethylthiolation of glycals
136

trifluoromethylthiolation reaction
geminal oxy-trifluoromethylthiolation

218
heteroatom nucleophiles 133
of RX 132

3-((trifluoromethyl)thio)-4H-chromen-4-
one 148

N-trifluoromethylthiophthalimide 66,
123, 125–127, 136, 159

N-trifluoromethylthiosaccharin 67,
132–136, 139, 140, 160

trifluoromethylthio-substituted scaffolds
130

N-trifluoromethylthiosuccinimide (Haas
Reagent) 121

3,5-bis(trifluoro-methyl)-1,2,4-triazol-
1-yl]methyl moieties 385

trifluoromethyl triflate (TFMT) 54



448 Index

1-(trifluoromethyl)-2-(trifluoroacetoxy)-
1,2-diphenylethylene 31

2-(trifluoromethyl)-4,4,4-trifluorobutyric
acid 26

(trifluoromethyl)trimethylsilane
(TMSCF3) 5, 6

difluorocarbene precursor for gem-
difluorocyclopropa(e)nation 6

fluorocarbon elongation 7
tetrafluoroethylene precursor 7

2,4,6-trifluorophenyl 375
3,4,5-trifluorophenyl 373
3,3,3-trifluoropropene 24
2,4,6-trimethylbenzoic acid 57
trimethyl chlorosilane (TMSCL) 135
1,1,3-trimethyl-indan-4-yl moiety 379
trimethyl orthoformate 212
2-(trimethylsilane)phenyl

trifluoromethane sulfonate 59
trimethylsilyl diarylprolinol 340, 342
trimethylsilyl triflate (TMSOTf) 143
trimethyl(trifluoromethyl)silane

(CF3SiMe3) 71, 72
triphenylphosphine 61
(triphenylphosphonio)difluoroacetate

(PDFA) 61
E-trisubstituted alkenes 175
L-tryptophan 422, 423
L-tyrosine 422, 423
TS-anti-Si 342
TS-syn-Re 342
tungstate 228
Typhula incarnate 373

u
Umemoto reagents 51, 180, 333
unactivated alkenes 333
Uncinula necator 376
undecylenic acid 26
unfavorable halide anion-exchange 347
unsymmetrical diaryliodonium salts 329
uranyl salt-catalyzed aliphatic C–H

fluorination 229

urea-containing ammonium phase
transfer catalysts 247

urea-hydrogen peroxide 40

v
Venturia inaequalis 376
very long-chain fatty acid (VLCFA)

370
vicinal bis-trifluoromethylated products

25
visible light-promoted

trifluoromethylthiolation
electrophilic reagent

benzylic C–H bonds 163
gold and photoredox catalyzed 164
hydo-trifluoromethylthiolation of

unactivated alkenes and alkynes
165

radical quenching 162
N-(trifluoromethylthio)phthalimide

160
1-(trifluoromethylthio)-pyrrolidine-

2,5-dione 162
N-trifluoromethylthiosaccharin

161

w
Wacker-type products 57, 183
Wang’s approach 117
water-promoted trifluoromethylation 3
water soluble (S)-metolachlor 370
whitebacked planthopper 384

x
xenon bis(trifluoroacetate) 30
xenon fluoride trifluoroacetate 30
xenon trifluoroacetate species 31

z
Zn-catalyzed fluorination reaction 339
Zn-mediated isomerization 339
Zymoseptoria tritici 376


