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2-aryl-4-aminoquinolines synthesis 437
2-aryl-heterocycles with alcohols 544
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arylamines 1538
arylboronic acids 1453, 1620

arylhydrazine hydrochlorides 1659
aryllithiums 1444
3-arylquinazolin-4(3H)ones 1531

4-aryl quinolines 1655, 1657
arylsulfonamides 1538
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reaction 1412
asymmetric Henry reaction 1397, 1400
asymmetric hydroformylation (AHF)
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641-644
binaphos L1 644-646
bisdiazaphospholane L21  646-649
bobphos L10  649-651
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bifunctional thiourea-tertiary amine
catalyst 1422
biginelli compounds 1506
bimetallic catalysts 724, 1109
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domino C-C/C-N bonds formation
1251
reductive deoxygenative olefination
1247
reductive hydroxymethylation
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technology 1338
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aryl iodides 1340
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of styrenes 386
palladium-catalyzed Heck-type reaction
1612

palladium-catalyzed
hydroaminocarbonylation,
of alkynes 392
palladium-catalyzed hydrocarbonylation
of alkenes 361
of alkynes 386
of in-situ generated alkenes 393
palladium-catalyzed hydrocarbonylative
cyclization 378
palladium-catalyzed hydrocarboxylation
of alkynes 390
of olefins 381
palladium-catalyzed hydroesterification,
of olefins 383
palladium-catalyzed
hydroxycarbonylation,
of pentenoic acids 395
palladium-catalyzed intramolecular
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palladium-catalyzed intramolecular
hydroaminocarbonylation,
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methoxycarbonylation of styrene
366
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methoxycarbonylation 371
palladium-catalyzed
oxidation-methoxylation 60
palladium-catalyzed reactions 793
palladium-catalyzed regio- and
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386
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377
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374

palladium-catalyzed selective
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393
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palladium-catalyzed Suzuki carbonylation
422
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(Pd/TiO,) 44

palladium-phosphine-catalyzed cascade
transformation of HMF 382

palladium-trisulfonated
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[PA(TPPTS),] 489
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catalysis 1514

pallambins 809
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Paraformaldehyde, Prins reaction 200

paraformaldehyde (PFA) 158

paraformaldehyde reaction 187
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Pauson-Khand reaction 221, 255, 802,
803, 807, 809
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1464
Pd(OAc),-catalyzed methoxaylation 57
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Pd-based catalysts 1101
Pd-catalyzed asymmetric tandem heck
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253
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heterocycles 252
ketones, amides, and esters 256
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418
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Pd-catalyzed carboxylative synthesis, aryl
and vinyl halides 258
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Pd-Josiphos-catalyzed carbonylation,
aryl sulfonates 418

[Pd-NHC], Synthesis 692
Pd(OAc), 553
Pd-P/In, O, catalyst 1122,1123

Pd-promoted Ga,O, nano-catalysts 1101
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phenanthrene-based esters
phenanthridine 1647, 1648
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1247
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photo-induced cobalt-catalyzed
carbonylations 422
photo-induced copper-catalyzed
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1613
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rearrangement 1614
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photocatalytic CO, reduction 1021
photochemical reduction of CO, 1036
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splitting 1077
photoinitiated radical process
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421
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PIDA 1653
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ligand 1410
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pivalaldehyde 1407
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of alkenes 399

plausible mechanism 33

plausible model 1279

Plausible pathways 1356

Plausible reaction mechanism
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plausible reaction mechanism 39
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methylselenite) 704
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methylselenite) 704
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1586
polychlorinated or brominated nitrogen
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polycyclic aromatic hydrocarbons 1637

polycyclic aromatic hydrocarbons (PAHs)
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polydispersity (PDI) 850

polyethylene glycols(PEG) 483

polyfunctional furan derivatives 1655

polymer organic frameworks (POFs)
1017

polymeric ionic liquid 1201

polymeric ionic liquids 1201

polymerization initiation and termination
reactions 833

polymerized ionic liquids-based hydrogels
1403

polymethylbenzene 92

polymethylbenzenium cation 93

polymethylcyclopentenyl cation 93

polymethylhydrosiloxane 1186, 1199

polymethylhydrosiloxane (PMHS) 596

polyphenol/TBAI catalyst 979
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1582
polytopic chiral ligands 1408
polyurethanes 1320

pore engineering
pore diffusion limitation 784-786
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porous ionic polymers (PIPs) 305
porous organic ligands (POLs) 303
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1424

porphyrin aldehydes 1604

Positron Emission Tomography (PET)
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(MeBF;K) 1502

potassium persulfate 1470
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Proline-catalyzed formation 164
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propargylic alcohols 1283, 1285
propene hydroformylation 292
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reactions 852
propene/CO copolymerization
catalysts 835-837
ligands 836
mechanistic aspects 837-383
spiroketal structure 838
propene/CO insertion reactions
propionic acid (PA) 305
propylene carbonate synthesis
propylene oxide (PO) 1306
propyne hydromethoxyoxcarbonylation
389
proton exchange membrane (PEM)
system 1076
proton-assisted multiple-electron transfer
1021
protonated heteroarene 1490
Pseud aryl halides and esters
pseudo alkyl halides 949
pseudohalides carbonylation 417
PSIL(IMD)-1 catalyst 317
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groups 1469
Pt,Co nanocrystals 1110
Pt,Co NWs/C system 1107
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Pt(IT) catalyzed systems 6
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1106
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837
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944

1108

1483,
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Pt/In, O, catalysts 1124, 1126
Pt/MoS, catalysts 1107
Pt/Nb,O, catalysts 1106

p-tolyl bromide 1464
Pt/Sn hydroformylation catalyst system
327
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PtW/SiO, catalyst 1106
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pyrazine-2-carboxylic acid (PCA) 15
pyrazines 1633
pyrazole 1480
pyrazoles and isoxazoles synthesis 437
pyridine 789, 1624
2-(pyridine-2-yl)imidazolidine-4-thiones
1413
pyridine-2-thiol 1468
pyridine-based aldehydes
pyridines 1531, 1633
pyridinone ligand-accelerated arene
carboxylation 553
pyridinones 1634
2-pyridinecarboxaldehyde 1398
2-pyridones 1490
2-pyridyl-diphenylphosphine
(2-PyPPh2),) 309
pyrido[1,2-a]indoles 1426
pyridyl arenes 1451
pyrimidine 1480, 1633
pyrimidinones 1496, 1634
pyrroles 1633
pyrroles synthesis 744
pyrrolidines 1397
pyrrolo[2,1-alisoquinolines

1406

1660
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quaternary ammonium-based
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quinazolines 1447
quinazolines, copper-catalyzed synthesis
63
quinazolinones 1659
iridium-catalyzed synthesis 63
quinine based organocatalysts 1403
quinoline 1465, 1647
quinoline-2-thiones 1651
quinolines 1531, 1655, 1656
3- and 4-quinolylmethyl acetates
1442
quinoxaline derivatives 1658
quinoxalines 1531, 1616, 1633
quinoxalin-2(1H)-ones 1498, 1613
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racemic allenes 1387
radical carbonylation 567
aryl diazonium salts by redox catalyst
586-590
aryl halides 582-586
radical carbonylation map 569
RADICAL carbonylation of C(sp®)-H
bonds 578
radical ene-yne cyclization 1630
radical trifluoromethylating reagent
1625
radical-carbonylation, tin or silyl radical
570
radical-mediated activation, methanol 9
radical-rebound mechanism 11
radicals, metal catalyzed carbonylative
C—H functionalization 556
oxidative radical C—H carbonylation
557-559
UV light 559-560
ration of Cu/Fe 1140
(R)-baclofen 1427
(R)-p-hydroxy nitroalkanes 1412
(R)-4-(4-(1-carboxyethoxy)phenoxy)-
3-chlorine acid 1417
(R,R)-trans-N,N’-bis-biphenyl-4-
ylmethyl-cyclohexane-1,2-diamine
1410
Rb*-modified catalyst 1138
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reaction mechanism
C-C bond formation 773-777
catalysis cycle 771-773
MA formation 777
777-779
reactive chelating-group-assisted
Pd-catalysed hydrocarbonylative
cycloaddition 379
recyclable magnetically separable
heterogeneous catalyst
Fe,0,.5810,-(CO0),Cul 1407
recyclable Mn (II)-adenine CP 1420
redox-active esters (RAEs) 1522
reductive trifluoromethylation 1618
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regiodivergent nickel-catalyzed
hydrocyanation 1378
regioselective 1,2-carboboration of

alkenes 1613
regioselective alkoxycarbonylation , of
allyl phenyl ethers 376

regioselective Pd-catalyzed
methoxycarbonylation, of alkenes
371
regioselectivity 613
Reimer-Tiemann reaction 1661
Reisman synthesis 814
Reppe carbonylation 361
restricted transition-state selectivity
774
reverse water-gas shift reaction (RWGSR)
1028
reverse water-gas-shift-reaction (RWGS)
1220
[Rh,(CO),Cl,(P'P,X,)]
[Rh(CO),CI(L)] 146
[Rh(CO),L ]~ 134
Rh doped In, 0O, catalysts
Rh,;W,; nanosheets 1132
Rh(III) alkenyl hydride 1383
Rh(III) catalyzed arene carboxylation
553
Rh-based catalysts 892
Rh-catalyzed asymmetric
hydroformylation
of a-substituted acrylates/acrylamides
338
of 1,2-disubstituted alkenylsilanes
337
of 2,3-dihydrofuran 340
of functionalized terminal alkenes
335
of heterocyclic 1,1-disubstituted olefins
339
of styrene 337
of unfunctionalized 1,1-disubstituted

143
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alkenes 337
of vinyl acetate and allylic substrates
336

of vinyl heteroarenes 336
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with pyrrolyl-based phosphoramidite

336
with small bite-angle P-OP ligands
333
Rh-catalyzed carbonylative synthesis
256
Rh-catalyzed direct methylation of
ketones 1450

Rh-catalyzed hydroformylation, of
1,3-butadiene with bisphosphite
ligands 349

Rh-catalyzed hydroformylation-reductive
sulphonamidation 344

Rh-catalyzed Monsanto process 1029

Rh-catalyzed oxidative carbonylation of
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Rh-catalyzed synthesis, pyrones 918
Rh-d'bpx catalyst 342
Rh-In catalysts 1127
Rh-TPISP 306
Rh/6-diphenylphosphinopyridone
(6-DPPon) catalyst 340
Rh/CPOL-bp&P catalyst 294, 298
Rh/CPOL-BP&P(OPh), catalyst 296

Rh/DIOP-catalyzed 1,3-butadiene
hydroformylation products
352
rhazinilam synthesis 822
RhCI(CO)(P(CH,),), 550,551
Rh/Cs,HPW,,0,, 766
rhodium-complex-catalyzed
hydroformylation of olefins with
CO,and H, 352
rhodium catalysis 697
rhodium catalyst 130, 613, 731, 891
rhodium catalyzed asymmetric
hydroformylation
binaphos L1 644-646
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bobphos L10 649-651
yanphos L4-Bn  651-653
rhodium complexes 731
rhodium-based catalysts 891
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coupling 503
rhodium-catalyzed cross-coupling
1361
rhodium-catalyzed cyanation 1361
Rhodium-catalyzed hydroformylation
of 1,3-butadiene in CO,-expanded
media 352
of 1,3-butadiene to adipic aldehyde
350
Rhodium-catalyzed low-pressure
hydroformylation, of 1,3-butadiene
346, 347
rhodium-catalyzed methylation 33
ring opening polymerization (ROP) 827
ring-fused bromofurans 1602
(R)-N,N’-bis(1-naphthylmethyl)-1,2-
diaminobicyclo[2.2.2]octane
ligand 1415
(R,R)-N*,N2-bis((5-methylfuran-
2-yl)methyl)cyclohexane-
1,2-diamine 1409
(R,R)-N*,N2-bis((5-methylthiophen-
2-yl)methyl)cyclohexane-1,2-
diamine 1409
(1R,2R)-cyclohexane-1,2-diamine 1414
(1R,2S)~(-)-2-aminodiphenylethanol
1423
(1R,2S)-1-amino-2,3-dihydro-1H-
inden-2-ol 1423
(-)-(5R,6S)-6-acetoxyhexadecanolide
1405
(R,S)-Binaphos 332
[R,P-(X)-PR,]Rh-(hfacac) catalyst
[Ru(bpy),(PFy),] catalyst 1591
Ru(bpy),(F-phenanthroimidazole)-
complexes 1425
Ru(bpy),Cl, 1424, 1591, 1592
Ru-based photocatalyst
(Ru(bpy),Cl,.6H,0) 990
Ru-based Shvo’s catalyst, for the aldehyde
hydrogenation 344
Ru/bpyTN-30-CTF catalyst 1019
Ru-catalyzed N-formylation 52
Ru-catalyzed Kharasch reactions

reactions
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1583

Ru-catalyzed reductive
hydroxymethylation 209
RuCL(PR,),} fragment 1582
[Ru]-featured NHC 1540
Ru,(CO),,/monophosphite-catalyzed
hydroformylative synthesis of
linear alcohols 355, 732
(Ru(phen),Cl,) 1637
Ru PNP-pincer complex 1008
ruthenium catalyst 732
ruthenium-catalysed alkoxycarbonylation
of alkenes with CO, 397
ruthenium-catalysed hydroesterification

of alkenes 398
ruthenium-catalysed hydroesterification,
of alkenes 398

ruthenium-catalyzed a-methylation 34

ruthenium-catalyzed p-methylation 39

ruthenium-catalyzed N-methylation 48

Ruthenium-catalyzed N-methylation 43

ruthenium-catalyzed ortho-selective
trifluoromethylation 1624

ruthenium-catalyzed domino
hydroformylation-reduction, of
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ruthenium-catalyzed domino water-gas
shift-hydroaminomethylation
sequence 355

ruthenium-catalyzed
hydroaminomethylation, of olefins
354

ruthenium-catalyzed
isomerization-hydroformylation-
reduction, of alkenes 353

ruthenium-catalyzed
methoxycarbonylation reaction
398

ruthenium-catalyzed methylation
35,38

ruthenium-catalyzed
RWGS-hydroformylation-
reduction, of olefins with CO,/H,
357

ruthenium-catalyzed synthesis 46, 354

ruthenium-catalyzed urea synthesis 53
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“salen” 1312

(S)-2-amino-1,1-diphenylpropan-1-ol
1423

Sy2 substitution 1477

S-(+)-2-methylpiperazine 1417

S-CF, bond formation 1634

S-phenyl dialkyl thiocarbamate
compounds 1468

saccharin 1653

Salen-modified complexes 699-700

Salen-modified complexes catalyzed 699

salicylaldehydes 1466

SAPO-34 73

cage-passing growth deactivating

112-115

high-temperature deactivation
mechanism 109-112

model

low-temperature deactivation

mechanism 108-109

saturated aldehydes 1402

SBA-15 1123,1398

SbF;-HSO,CF, mediated adamantane
form 540

Schiff base-modified bimetallic UiO-66

1119

Schiff-base-modified gold nanocatalyst
1016

schindilactone A 807

1370

selected area electron diffraction (SAED)
786

selenium catalyst

frameworks

sclareol

733

non-metal catalysts 704
1468

selenorosamine 1424

selenocarbamates

self-prepared N-heterocyclic carbene
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1540

self-prepared DMF-stabilized Ir
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Semmelhack reaction 805, 819
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Index

Shilov reaction 4
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applications of 1058-1063
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1058
mild aminocarbonylation of

heteroaromatic compounds 1058
silanes 1218
silicoaluminophosphate molecular sieves
(SAPO) 72

silver catalyst 1632

silver loaded titanium dioxide (Ag/TiO,)
1485

silver-catalyzed denitrative
trifluoromethylation 1631

silver-catalyzed tandem
trifluoromethylation/cyclization
1631

silver-catalyzed trifluoromethylation
1627

silyl enol ethers 1618

silylketene acetals 1618

single-electron transfer (SET) 943
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synthesis 447
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synthesis 449
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1415
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1233

sodium cyanoborohydride 1477
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193
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sodium hydride 1477

sodium methoxide 1454, 1463

sodium methylsulfinate (MeSO,Na)
1532

sodium triacetoxyborohydride 1477

sodium trifluoromethanesulfinate 1609

sol-gel method 676

solid oxide electrolysis (SOEC) water
electrolysis 1076

solid solution catalysts 1115

solid-base amino-modified silica aerogel
(SA-NH,) 1400

Solid-state nuclear magnetic resonance
(sSNMR) 93

solid-state nuclear magnetic resonance
(sSNMR) 92

solvation effect 775

Sonogashira coupling 793, 820

Sonogashira coupling reactions 251

source of CN unit 1451

source of oxygen and hydrogen units
1439, 1444, 1452

spatially resolved electron energy loss
spectroscopy (STEM-EELS) 879

spinosad 820

spinosyn A 820

spiroketal-based diphosphite ligands
334

squaramide based binary organocatalyst
985

squaramides 985

(1S,2R)-2-nitro-1-phenylpropan-1-ol
1401

stable NHO-CO, zwitterionic adducts
981

steam methane reforming (SMR) 1076

stegobinone 1476

stereocontrol 827

stereoselective synthetic methods 931

sterically hindered benzaldehyde 1402

(S)-2-(tert-butyl)-6-((2-(((2-hydroxy-
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methyl)pyrrolidin-1-yl)methyl)
phenol 1415

Stille carbonylation 795

Stille coupling 793

Stille coupling reactions 463

Stille reactions 420

stochiometric arene carboxylation 552

strained olefin/CO copolymerization
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strong base 1638

structure directing agents (SDAs) 782

styrene 615, 1370

styrene, binaphos L1 644

styrene, bisdiazaphospholane 121 647

styrene/CO copolymerization 839

bidentate P-N ligands 839
chelating N-N ligands 841
subsequent base-promoted
transmetalation 1620
substituted aryl alkenes 1368
3-substituted 3-amino-2-oxindoles
5-substituted 1H-tetrazoles 1507
1-substitued isoquinoline derivatives
1648
3-substituted quinoline derivatives
1657
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formations 987, 988
sulfinamide-derived imines 1600
sulfonic acid functionalized SBA-15
material 1420
sulfonyl hydrazides 1498
sulfoximines 1497
sulphonamides synthesis 342
sulphur catalysts, non-metal catalysts
703
supramolecular ligands 625
surface methoxy species (SMS) 81
surface methoxy species(SMS) 79
Suzuki coupling reactions 251
Suzuki-Miyaura coupling 793, 1578
Suzuki-Miyaura cross-coupling 595
Suzuki-Miyaura reaction 311
Suzuki-Miyaura coupling 19
swellable pearl-like polystyrene
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1383

symmetrical 2,4-diaryl- and
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2-aryl-4-alkyl products, 1447
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1439
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saturation-pulse double-resonance
(SRESPDOR) method 83

syn-p,y-dihydroxynitrotridecane 1405

syngas

1441
1653
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feedstock of 863
synthesis gas 127
synthesis gas (syngas) 861
synthetically modified UiO-66-NH-RNH,

1417
t
Torger’s synthesis 188
TADDOL-based diphosphate 1388
TAEA 1398
tandem a-aminooxylation-Henry reaction
1405

tandem C(sp®)-H olefination/C(sp?)-H
arylation reaction 1653

tandem radical
trifluoromethylation/cyclization

1629

640

tandem trifluoromethylation/1,2-aryl
migration process 1614
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tion/intramolecular migration
reactions 1628

TBAB co-catalyst 990, 991

TBHP (t-BuOOH) 1625

TBHP oxidation 1467

reactions
Tandem reactions

t-Boc protected imines 1422
t-BuONO 1626
t-butoxyl free radical 1594, 1598

Index

t-butyl peroxide free radical 1598
tellurorosamine 1424
terephthalic acid synthesis 535

1375
terminal alkynes 910, 1616
terminal allenes formation 180
1448

terminal alkenes

terminal aromatic alkenes

terminal nitrile 1380

ternary plasmonic Ag/mesoporous
g-C,N,/binuclear Ru-(II) complex
1022

terpolymers 848, 849

4-(tert-butyl) benzaldehyde 1418

4-tert-butyl-2,6-diformylphenol 1423

tert-butylhydroperoxide (TBHP) 1466,
1496

tert-butyl peracetate 1496

tert-butyl peroxybenzoate (TBPB) 1496,
1594

5-tert-butyl-2-(pyridine-2-yl)
imidazolidine-4-one ligands

tert-leucine-derived chiral diamine
catalyst 1427

tertiary benzyl amines 175

tertiary benzylic nitriles 1375, 1377

tertiary propargylic/allylic alcohols 1614

tetrabromomethane (TBM) 1581, 1590

tetrabutylammonium acetate (TBAOAc)
952

tetrabutylammonium bromide (TBAB)
1404, 1505

tetrachloromethane 1579

tetrachloromethane (TCM) 1581

tetraethyl orthosilicate (TEOS) 675

tetraethylammonium hydroxide (TEAOH)
783

tetrahydro-1H-pyrrolizin-3(2H)-ones
1427

tetrahydro-2H-pyran 1595

tetra-substituted carbon stereocenters
1413

1,2,3,4-tetrahydroisoquinoline (THIQ)
279, 1660

1,2,3,4-tetrahydropyrimidine-2-thione
1505

1410

1717



1718

Index

1,2,3,4-tetrasubstituted arenes 1530
tetrahydroisoquinolines 1424
(tetrakis(tetrabutylammoium)
decatungstate (TBADT) 579
tetralin derivatives 1427
tetramethylammonium (TMA) 783
tetramethylammonium fluoride (TMAF)
1530
tetramethylammonium iodide 1530
tetramethylethyldienecyclopentene
(TMECP) 102
tetramethylethylenediamine (TMEDA)
1588
tetramethylmethenecyclopentene
(TMMCP) 101
tetramethylthiourea (TMTU) 812
2,2,6,6-tetramethyl-3,5-heptandionate
(TMHD) 670
2, 3, 4, 5-tetramethyl-1-
propylcyclopentenylcation 102
thermocatalytic CO, reduction 1004
continuous CO, hydrogenation
1018-1020
heterogeneously catalyzed CO,
hydrogenation 1014-1018
homogeneous catalysis 1006
metal-free catalysts 1013-1014
noble metal-based catalysts
1006-1010
non-noble metal catalysts
1010-1013
thermodynamic and kinetic challenges
1005
thermogravimetry analysis (TGA)
313
thiadiazoles 1633
thiazoline ligands 1409
thiocarbonyl compounds 1594
(thiomethyl)methyl carbenium ion
1653
thiophenes 1630
thiourea-ammonium salt
Ti-precursor (TiCl,) 1420
tically active 2-nitromethyl indolines
1423

1422

TiCl,/TBHP-mediated radical
hydroxymethylation 49
TiCI(OPr-i), 1595
tin-free radical carbonylation 574
tin-mediated radical carbonylation 581
tin-radical mediated radical carbonylation
571
titanium ate enolates 1618
2,4-toluendiisocyanate (TDI) 723
TpRh(COD) 1382, 1383
TpRh(dppf) 1383
traditional micro-sized zeolites
trans-acrylonitriles 1382
trans-f-nitrostyrene 1419, 1420
trans-p-nitrostyrene derivatives
trans-1-nitro-2-phenylethylene
trans-nitrovinylphenol 1417
transition metal catalysed C-C coupling
reactions
copper-catalyzed cross-coupling
reactions 1352-1358
development 1337
nickel-catalyzed cross-coupling
1358-1360
palladium-catalyzed cross-coupling
technology 1338-1352
rhodium-catalyzed cross-coupling
1360-1361
transition metal catalysis 24
transition metal catalysts 418
transition metal catalyzed carbonylation
reactions 611
transition metal catalyzed carbonylative
C—H
chelation 541-549
radicals  556-560
undirected carbonylative 549-556
transition metal-catalyzed
hydrocarbonylation of unsaturated

784

1427
1400

reactions

reactions

bonds 325
transition metals, reaction mechanism
777

transition-metal catalysts 957
transition-metal-catalyzed carbonylation
585



transition-metal-catalyzed
hydrocarbonylation
395-397
palladium-catalyzed
hydrocarbonylation 361
ruthenium and platinum 397-399
transition-metal-catalyzed
hydroformylation 327
transition-metal-catalyzed
hydroformylation
cobalt-catalyzed hydroformylation
328
iron-, osmium-, and iridium-catalyzed
hydroformylation 357
Rh-catalyzed hydroformylation 333
ruthenium-catalyzed hydroformylation
353
transition-metal-free amidoalkylation
reaction 1470
transition-metal-promoted
trifluoromethylation reactions
1620
transmission electron micrograph (TEM)
313
1,3,5-triarylbenzenes
triazolate anions 980
tribromomethane 1600
tribromomethyl free radical 1591
tribromomethyl functionalized alcohols
1600
tribromomethyl functionalized indole
1591
tribromomethyl-functionalized alcohols
1601
trichloromethyl free radical 1588
trichloromethyl functionalized tertiary

nickel

1654

alcohols 1595
trichloromethylated 2-oxindoles 1594,
1596
trichloromethylated indoline products
1579

6-trichloromethylphenanthridines 1586
tridentate-Schiff-base complex 1429
trideuteromethylated compounds 1648
triethylamine (TEA) 1491

Index

(triethoxysilyl)-propyl-isocyanate (TEPIC)
279
triflates reaction 250
trifluoroacetic acid (TFA) 1486
1425
6-trifluoromethylphenanthridines
4-(trifluoromethyl) benzenethiol
trifluoroacetophenones 1425
trifluoroethyl-substituted
phenanthridines 1636
2,4,6-triaryl pyrimidine derivatives
2,2,2-trichloroethanol (TCE) 22
2,2,2-trifluoroethanol (TFE) 842
trifluoroiodomethane (CF,I) 1609
trifluoromethanesulfonyl chloride
(CF,S0,Cl) 1609
trifluoromethyl (CF,) group 1609
3-trifluoromethyl coumarins 1634
trifluoromethyl thioethers 1634
trifluoromethyl-substituted p-enamino
ketones 1628
trifluoromethylated (hetero)aromatic
compounds 1619
trifluoromethylated acetylenes
trifluoromethylated alcohols 1622
trifluoromethylated alkenes 1611, 1612
trifluoromethylated alkyl and alkenyl
iodides 1611
trifluoromethylated alkynes 1616
trifluoromethylated all-carbon quaternary
stereocenter 1427
trifluoromethylated allenes 1617
trifluoromethylated aromatic alkenes
1625
trifluoromethylated aromatic compounds
1621
trifluoromethylated
azaspiro[4.5]decadientriones
1629
trifluoromethylated azaspirocyclic
cyclohexadienones 1616
trifluoromethylated bisborylalkanes
1614
trifluoromethylated chiral ketones 1615
trifluoromethylated coumarins 1636

trifluoroacetone
1631
1468

1658

1632

1719



1720

Index

trifluoromethylated cyclic ketones 1617
trifluoromethylated phenanthridines
1616
trifluoromethylated sultones
trifluoromethylating reagents
trifluoromethylation
with CF,Br 1623
with CF,I 1611
with CF,H 1638
with CF,SO,Cl 1635
with CF,SO,Na 1625
trifluoromethylation reactions 1609
trifluoromethylation/1,2-metalate
rearrangement strategy 1615
trifluoromethylation/cyclization reactions

1636
1610

1615
trifluoromethylative difunctionalization
products 1628

trifluoromethylative difunctionalization
strategy 1615

trifluoromethylative pyridylation of
alkenes 1613

trifluoromethylchlorosulfonylated
products 1636

trifluoromethylindium complex 1622

trifluoromethylthiolated compounds
1622

trifluoromethylzinc complex 1622

trifunctional squaramide ligands 1404
trimethoxybenzenes 1444
2-(trimethylsilyl)aryltriflates 1622

3-(3-(trifluoromethyl)phenyl)
octahydropyrido[2,1-c][1,4]oxazine
from morpholine-2,3-diones 713
trimethyl ortho-acetate (TMOA) 1478
trimethyl orthoformate (TMOF) 1478
trimethyl oxonium cation (TMO™*) 779
trimethyl oxonium ion (TMO) 85
trimethyl phosphate 1552
trimethylamine 667, 1649
trimethylboroxine (TMB) 1500
trimethyloxonium tetrafluoroborate
(Me,OBF,) 1515
trimethylphosphate (PO(OMe),) 1514,
1517

trimethylphosphite 1516

2-(trimethylsilyl)phenyl 1595

trimethylsulfoxonium iodide (TMSO-I)
1510

tri-nuclear Ni(IT) complexes

trioxane 157

tris(1-pyrazolyl)borohydride) 1382

tris(2-aminoethyl)amine 1398

tri-substituted cyclic carbonates 987

1,2,4-trisubstituted imidazoles 1429

trisulfonated triphenylphosphine (TPPTS)
223

Tsuji-Trost reaction 950

TTMSS 577

tungsten catalysis, non-noble metal
catalysts 703

turnover determining transition state
(TDTS) 652

turnover frequencies (TOF) 483, 691,
881

turnover numbers (TON) 483, 926, 1032

two-chamber system 431, 1044

two-dimensional hierarchical In,S,/MoS,

1424

1420

composite
tyrosine 1370

u
ultrasonic-assisted linker exchanged
porous MOF 1419
1625, 1629
1616
unactivated terminal alkenes

unactivated alkenes
unactivated olefins
1468
undirected carbonylative C—H
functionalization 549
C—H bond oxidative addition 549
electrophilic C—H functionalization
551
unfunctionalized terminal olefins 629
unimolecular chain transfer (UMCT)
571
unprecedented silver-catalyzed formal
1622
1379
unsaturated B-nitro- a-hydroxy esters
1413

insertion of arynes
unrefined alkene isomers



2-unsubstituted benzothiazoles 1660
unsaturated hydrocarbons
alkenes
addition 920-923

oxidative cyclization 923-929

alkynes

addition 912-914

alkynyl metal species 910-912
oxidative cyclization 914-920
1, 2-dienes 927-931

1, 3-dienes

addition 931-932
oxidative cyclization 932-934
1392
unstable hemiaminal-like methyl thiol
1493
unsymmetrical thioureas 1594
unsymmetrical urea derivatives

1467
unsymmetrically substituted
1417

unsaturated nitriles

ether

trans-1,2-diamines
uracils 1633
urea-based Cu-MOF 1418
UV light, radical C—H carbonylation
559
UV-Light-Assisted Metal-Free
Aminocarbonylation 423

14

valuable scaffolds 1397

vanadium catalyzed alkane carboxylation
558

Verkade’s base additive

1426

Vilsmeier reagent 1044

Vilsmeier-Haack reaction 817, 1661

Vilsmeier-type iminium intermediate
1441

Vilsmeier-type intermediate 1462

vinyl acetate 615

vinyl acetate monomer (VAM) 129

1012
vicinal diammines

2-vinyl azaarenes 1448

vinyl azides 1627, 1636

vinyl boronate complexes 1614
vinyl carboxylic acids 1592

Index

vinyl heteroarenes, asymmetric
hydroformylation of 337
vinyl monomer/CO copolymerization
847
vinyl nitrile 1385
vinyl trifluoromethyl thioethers
vinylarenes 1368
vinylcyclopropanes
vinylheteroarenes
vinylidene 1383
vinylketones 1450
vinylpyridines 1450
2-vinylquinolines 1448
visible-light photoredox catalysis
1620
visible-light-activated enantioselective
radical trifluoromethylation 1619

1442

1627
1368

1616,

visible-light-driven
chlorotrifluoromethylation 1635

visible-light-driven organocatalytic
enantioselective
trifluoromethylation 1619

visible-light-driven trifluoromethylation
1615

visible-light-induced ATRA reactions
1611

visible-light-induced
hydrotrifluoromethylation 1623

visible-light-initiated a-trifluoromethyl-p-
heteroarylation of alkenes 1613

visible-light-photoredox-catalyzed
trifluoromethylation/cyclization
1636

visible-light-promoted
trifluoromethylation 1618, 1620

VO(acac), 1449

w

Wacker process 129

water-compatible spiropyrrolidine
triazole catalysts 1426

water electrolysis, for hydrogen
production 1076

Water Extract of Banana (WEB)
1405-1406

1721



1722

Index

water extract of rice straw ash (WERSA)
1406, 1428

water-soluble scorpionate coordination
compounds 1416

water-stable nonphospine Co complex
1012

Wilkinson’s catalyst 819

Wittig-type transformation 1588

Wolf-Kishner reductions 272

X

X-ray absorption fine structure (EXAFS)
674

X-ray absorption near edge structure
(XANES) 674

X-ray photoelectron spectroscopy (XPS)
679

xanthenes 1633

Xantphos ligand 362

Y

yanphos L4-Bn, a-methylstyrene 651
Yb(OAc),-catalyzed carboxylation 18
Y-promoted In,0,/ZrO, catalysts 1130
ynamides 1385

z

zeolite bifunctional catalysts 888
zeolite-catalyzed DME carbonylation
787

zeolites 765, 767, 1158, 1160, 1161
zeolitic imidazolate framework family
1418
zeolitic imidazolate frameworks (ZIFs)
1142
Ziegler-Natta catalysts
zigzag Pt-Co nanowires
zinc powder 1368, 1624
zinc-based heterogeneous catalysts
1310
Z-isomer 1382
ZnAl,O,/SAPO-34 catalyst 1154
ZnCrO,-ZnZSM-5 composite catalysts
1165
ZnCrOx catalysts 864
ZnGa,0,/SAPO-34 catalyst 1154
ZnO0,/Zr0, solid solution catalysts 1120
ZnO-ZrO, catalysts 1115-1117, 1150,
1152
Zn0-ZrO, solid solution catalysts
1148
Zn0-ZrO,/SAPO tandem catalyst
1148
[Zn(OBA)(H2DPT)0.5],.DMF (TMU-34)
1419
Zn-promoted hydroxymethylation 179
Z-scheme CO, reduction 1022
ZSM-5 785,1144
ZSM-5 zeolite 73
zwitterionic heterocycle 1586

1305
1107



























