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Index

a
A-86929 2, 3
acetaldehyde 65
acyclic β,β-disubstituted ketoenones

10, 12
aldol/cyclization reaction

of aldehydes 345, 346, 347
aldehydes with isocyanoacetates

193, 194
ketones with isocyanoacetates 194,

195
p-nitrobenzaldehyde with

isocyanoacetates 196
synthesis of (–)-chloramphenicol

195, 196
aldol/cycloisomerization reaction 195,

197
aldol reaction 16–19
aliphatic terminal alkynes 30, 33
alkaloid (S)-(+)-coniine 24
alkene coupling 1, 48–51, 57, 80–82,

91, 213, 235–238
alkyl-substituted alkynes 109, 186, 313
alkyne coupling 1, 23–34, 95, 115–118,

124, 213, 238–241, 249, 263–266
enantioselective rhodium-catalyzed

domino reactions 115
2-(1-alkynyl)-2-alkene-1-ones 2, 4
alkyne-tethered cyclohexadienone 22,

24, 109, 111
allylic vinylation/amination reaction of

(E)-but-2-ene-1,4-diyl dimethyl
dicarbonate 343, 344

α-amino-β-hydroxyphosphonate 124

α,β-unsaturated 2-acyl imidazoles 121,
122

α,β-unsaturated carbonyl compounds
10, 170, 178, 213, 217

α,β-unsaturated ester 13, 34, 38, 39,
84, 154, 224, 225, 324, 331

α,β-unsaturated ketones 40, 41, 74, 75,
159, 160, 163, 180, 181, 200, 201,
279, 280, 283, 285, 288, 290, 334,
335, 350

α-chelating aldehydes 42, 43
α-diazo-β-ketoesters 100
α-diazophosphonates 123, 124
α-naphthyl-β-borylstannanes 48
aluminun-catalyzed reactions

aldol/cyclization reaction of
aldehydes 345, 346

Passerini three-component reaction
of aldehydes, carboxylic acids and

isocyanides 360–362
isocyanides and hydrazoic acid

361, 362
amide-linked 1,5-dienes 99, 118, 119
amino acid esters 42, 43
1,2-aminoalcohols 105, 298
4-aminobenzopyrans 145
2-amino-5-oxo-4-aryl-5,6,7,8-

tetrahydro-4H-chromene-3-
carboxylates 295

anilines 29–33, 87, 123, 124, 204, 205,
263, 265, 325, 355, 356, 361,
363–365

aryl boronic acids 89, 90
asymmetric borylstannations 46
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asymmetric copper-catalyzed domino
reactions 1

azomethine ylide formation/
1,3-dipolar cycloaddition
reactions 42–44

asymmetric copper-catalyzed reductive
Michael aldol cyclizations 13

asymmetric domino amination/
Heck-type reactions 2

asymmetric domino
aminohalogenation/cyclization
reactions 4

asymmetric domino Michael/cyclization
reactions 307

asymmetric domino
Michael/hemiketalization
reaction 308, 309

asymmetric Friedel–Crafts reaction
50

asymmetric rhodium-catalyzed
pseudo-three-component
domino intermolecular [2+2+2]
trimerization/intramolecular
[4+2] cycloaddition reactions
119

asymmetric three-component domino
alkynylation/lactamization
reaction 31

axially chiral bis(biphenylenyl)
derivatives 99

b
benzimidazole scaffolds 135
benzoxazoles 9
benzylamine trifluoromethanesulfonic

acid salt 86, 87
benzyl-protected phenol 65–67
β2,3,3-amino acid derivatives 39
β,γ-unsaturated α-ketoesters

15, 16
β-ketoacids 321
β-ketoester 86, 87, 100, 143
bi-and tricyclic compounds 11
bipyridines 14, 96, 129, 162
bis-diynenitriles 96, 97
1,8-bis(N,N-dimethylamino)

naphthalene 80

bisoxazolines 2, 6, 15, 16, 18, 22, 89,
121, 129, 143, 144, 145, 162, 245,
274, 275, 289, 301, 305, 308, 314,
365

bis(oxazolinyl)pyridines 129, 162
bis(2-phenylallyl)amine 27
boron-catalyzed reactions 358–360
Brønsted-acid-promoted Friedel–Crafts

reaction 88
butyryl-cholinesterase inhibitor

(–)-physostigmine 58

c
1,2-carborhodation 109
C3-aryl pyrroloindolines 6
cationic palladium-catalyzed

enantioselective domino
annulation 71

C–Cu(II) homolysis 4
chelating aldehydes 42
chiral 3-alkylpentanols 19, 335
chiral α-alkynylated

tetrahydroisoquinolines 29
chiral α-amino-β-hydroxyphosphonates

124
chiral α-aminophosphonates 156, 313
chiral α-aryl-β-borylstannanes 46, 48
chiral α-fluoromethylated tertiary

alcohols 88
chiral 3-aminoindolines 26
chiral aminomethylated β-ketoester

86
chiral 1-aryl-1H-indenes 74
chiral β-aminoalkyl radical intermediate

4
chiral β-aminonitriles 79
chiral β-hydroxy carbonyl compounds

16, 276
chiral biaryl atropisomers 89
chiral bicyclic β-hydroxythioesters 14
chiral bicyclo[2.2.2]lactone products

115
chiral 1,3-bis(imidazolin-2-yl)benzene

ligand 79
chiral bis-imine 30
chiral bisoxazoline 2, 15, 18, 22, 89,

121, 274, 275, 301, 305, 308
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chiral cationic preformed
Pd(II)–Chiraphos catalyst 74

chiral C2-symmetric Pybox ligand 29,
30

chiral 1,2-dihydronaphthalenes 109
chiral (diphosphine) palladium(II)

dibromide catalysts 87
chiral 2,3-disubstituted indolines 64,

87
chiral 3,3-disubstituted oxindoles 61
chiral 5,6-dihydrocanthin-4-ones 19
chiral epoxides 351
chiral five-coordinated NCN-pincer

cationic palladium(II) complex
70

chiral five-membered
thiazolidine-2-imines 33

chiral fused biologically interesting
butyrolactones 18

chiral highly functionalized bicyclic
derivatives 12

chiral highly functionalized 𝛿-lactones
35

chiral 1H-isochromene derivatives 6
chiral 3-methylene-1H-indanol 63
chiral morpholines 77
chiral multisubstituted diquinanes 324
chiral N-tosyl piperidines 106
chiral 1,3-polyols 18
chiral preformed bisoxazoline copper

catalyst 6
chiral proline-derived organocatalyst

19, 335, 337
chiral propargylamines 24, 28, 31, 311
chiral pyrrolophenanthridines 62
chiral scandium catalysts 129, 133,

139, 146, 154, 161
chiral spiro ligands bearing

N-heterocycles 67
chiral 3-substituted-3-cyanomethyl-

2-oxindoles 58
chiral syn-β-amino alcohols 119
chiral syn-1,3-diols 48
chiral Taniaphos ligand 14, 35
chiral tetrahydroisoquinoline-alkaloid

derivatives 29
chiral tetraphenylenes 97

chiral trans-1,2-diols 105
chiral tricyclic 3,3-disubstituted

phthalides 96
chiral 1,3,4-triphenyl-1-butene 81
chloromethyl benzoates 89, 90
cinchonidine-derived heterogeneous

palladium catalyst 78
cobalt-catalyzed domino reactions 293

Diels–Alder/allylation reaction 300
of 1,6-enynes with pinacolborane

298, 299
hydrosilylation/hydrogenation

reaction 300, 301
reductive cyclization reaction

of α-azido-α,β-unsaturated esters
293

of cyclohexane-1,3-dione with ethyl
2-cyano-3-phenylacrylates 295

of γ-azido-α,β-unsaturated esters
294

of γ-cyano-α,β-unsaturated ester
295

ring-opening/cyclization reaction of
meso-epoxides 298

commercially available chiral
1,2-diamine ligand 42

copper(II) catalyst 2
copper-catalyzed domino reactions

1–51
copper-catalyzed highly chemo-, regio-,

diastereo-and enantioselective
domino Kinugasa/Michael
reaction 22

γ-alkenylsulfonamides 2, 4, 5, 7
C1-substituted isoquinolinones 33
C2-symmetric spirobipyridine ligands

96
Cu(OTf)2 42
CuOTf(Toluene)0.5 31
cyclization reaction

enantioselective copper-catalyzed
domino reactions 2

enantioselective palladium-catalyzed
domino reactions 68

enantioselective rhodium-catalyzed
domino reactions 107

[2+2+2] cycloadditions 95
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cycloadditions
enantioselective rhodium-catalyzed

domino reactions 118
enantioselective yttrium-catalyzed

three-component process 324
cyclohexadiene 99, 115, 118, 119
cyclopentenones 107, 207, 223, 225
cyclopentyl methyl ether (CPME) 223
cyclopropyl ketone 134–136, 162

d
Davies’ prolinate catalyst 100
4-dehydroxydiversonol 84, 85
𝛿-lactones 21, 35, 149, 152, 231, 337
diastereo-and enantioselective

three-component double
Michael reactions 40

diazoalkane addition/1,2-rearrangement
reactions

of cycloalkanones with
aryldiazoalkanes 139, 140

of isatins with β -alkyl-α-diazoesters
139

of ketones 142
2-diazo-3,6-diketoesters 102–104
diazoesters 106, 108, 139, 140, 141,

143, 162, 322, 323, 331
dibenzylamine 24, 25, 28, 359, 360, 365
1,3-dibromo-5,5-dimethylhydantoin

(DBDMH)
2-benzofuranylmethyl

N-tosylcarbamates 132, 133
2,4-dienyl N-tosylcarbamates 131,

132
of (E)-cinnamyl tosylcarbamates

133, 134
Diels–Alder reactions 99, 100, 118,

119, 129, 300
Diels–Alder/allylation reaction

cobalt-catalyzed three-component
domino reaction 300

1,3-dienes 81, 83, 235, 236, 237
diethylzinc, α,β-unsaturated ketones

40
diisobutylaluminum hydride (DIBAL-H)

84
diketoenone 13, 14, 16

dimethyl dioxirane (DMDO) 84, 85
1,2-diol monoethers 105
1,3-dipolar cycloadditions 1, 41–45,

51, 73, 74, 95, 100–104, 119, 120,
124, 136, 167, 170, 174, 178, 180,
181, 205–207, 209, 217, 223–225,
256, 258, 321, 322, 331

silver-catalyzed domino reactions
205

direct catalytic asymmetric aldol
reaction 16, 276

diversely functionalized chiral
2,3-dihydro-1H-
pyrrolo[1,2-a]indoles 15

diversely substituted chiral
isoindolinones 31

1,3-diyne moiety 99, 343
1,6-diyne esters 96
1,6-diynes 99, 100, 118
domino aldol/cyclization reaction, of

aldehydes with methyl
α-isocyanoacetate 296, 297

domino bromination/aminocyclization
reaction

allyl N-tosylcarbamates with
N-bromosuccinimide 130

2-benzofuranylmethyl
N-tosylcarbamates with
DBDMH 132, 133

2,4-dienyl N-tosylcarbamates with
DBDMH 132

(E)-cinnamyl tosylcarbamates with
DBDMH 133, 134

homoallylic N-tosylcarbamates with
N-bromoacetamide 131

domino double [2+2+2] cycloaddition
reaction 96–99, 118

domino double Michael process 9
domino Friedel–Crafts/

N-hemiacetalization reaction
15–17

dual-metal enantiocatalysis 121

e
electron-deficient aldehydes 123, 124
electron-deficient malonate-derived

1,6-diynes 118
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electron-rich and sterically hindered
boronic acids 110

enantiomeric catalyst Rh2(R-TCPTTL)4
104

enantiopure β-amino ketones
37, 338

enantioselective cobalt-catalyzed
domino reactions 293

Diels–Alder/allylation reaction
300

hydrosilylation/hydrogenation
reaction 300–302

reductive cyclization reaction
of cyclohexane-1,3-dione with ethyl

2-cyano-3-phenylacrylates
295

of γ-azido-α,β-unsaturated esters
293, 294

of γ-cyano-α,β-unsaturated ester
295

ring-opening/cyclization reaction of
meso-epoxides 298

enantioselective copper-catalyzed
domino reactions

on addition reactions to alkenes 45
aldol reaction 16
alkene coupling 48
of alkynes, aldehydes, and amines 23
asymmetric Friedel–Crafts reaction

50
on cyclizations 2
1,3-dipolar cycloaddition 41
Friedel–Crafts reaction 15
Michael additions 9, 34
miscellaneous reactions 19

enantioselective copper-catalyzed
three-component reaction 27,
33, 46, 51

enantioselective domino conjugate
boration/aldol cyclization
reactions 14, 16

enantioselective domino double
[2+2+2] cycloaddition reaction
96

enantioselective domino
Friedel–Crafts/hydrogenation
reaction 87

enantioselective domino intermolecular
[2+2+2] cycloaddition/
intramolecular Diels–Alder
cycloaddition reaction 99

enantioselective domino
Michael/hemiacetalization
reaction 106, 108

enantioselective domino oxidation/
Michael/reduction/Claisen
fragmentation reactions 19, 22,
335, 336

enantioselective domino reactions
catalyzed by other metals

aluminun-catalyzed reactions
aldol/cyclization reaction of

aldehydes 345, 346
Passerini type reaction 360–362

boron-catalyzed reactions 358–360
gallium-catalyzed reactions

353–355
iridium-catalyzed reactions

343–344
iron-catalyzed reactions 333–337
platinum-catalyzed reactions

339–343
ruthenium-catalyzed reactions

348–349
tin-catalyzed reactions 345–348,

361–362
titanium-catalyzed reactions

349–352
vanadium-catalyzed reactions

352–353
zirconium-catalyzed reactions

337–339, 362
enantioselective domino Wacker/Heck

reaction 65
enantioselective gold-catalyzed domino

reactions
acetalization/cycloisomerization

reaction of alkynylbenzaldehydes
255, 256

addition/cyclization of allenoamides
262

alkoxy-and hydroxycyclization
reactions of o-(alkynyl)styrenes
254
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enantioselective gold-catalyzed domino
reactions (contd.)

alkyne couplings 263
alkynols, anilines and glyoxylic acid

263, 265
cyclization/1,3-dipolar cycloaddition

of allenyl acetal 256, 258
cyclization/[3+3]cycloaddition

reaction of
2-(1-alkynyl)-2-alken-1-ones
255, 257

cycloisomerization/amination
reaction of 2-(alkynyl)phenyl
boronic acids 261, 262

hydroarylation/cyclization reactions
of 1,6-enynes

with aromatic nucleophiles 250,
251

with methanol 252
with oxonucleophiles

250, 252
imines, terminal alkynes and

p-toluenesulfonylisocyanate
263, 264

intramolecular
cyclization/1,5-hydride
transfer/cyclization of
2-(1-alkynyl)-2-alken-1-ones
258, 259

intramolecular hydroamination/allylic
substitution of acyclic alkynyl
substrates 260, 261

polycyclization reactions of
functionalized 1,6-enynes 252,
253

redox/[2+2+2]cycloaddition of
1-alkynyl-2-nitrobenzenes 258,
259

enantioselective intramolecular
cobalt-catalyzed domino
1,5-hydride transfer/cyclization
reaction 297

enantioselective magnesium-catalyzed
domino reactions 269

addition/cyclization reaction of
2-ethyliodobenzoate with
aldehydes 281, 285

addition/lactamization reaction of
ortho-quinone methide imines
280, 284

aldol/cyclization reaction, of
α-substituted α-isothiocyanato
esters 276, 278

[3+2] cycloaddition of N-acyl
hydrazones 284, 286

Friedländer condensation/transfer
hydrogenation 284

γ-deprotonation/Michael/cyclization
of linear α,β-unsaturated ketones
279, 283, 285, 288

group-transfer/radical cyclization of
α-(phenylseleno)- β-ketoesters
274

intramolecular 1,5-hydride
shift/cyclization reaction

of acyclic tertiary amines 278, 282
of cinnamylidene malonate 279,

282
of cyclic tertiary amines 277, 281
of N-acyl oxazolidinones 277,

279, 280
intramolecular 1,5-hydride transfer/

cyclization reaction, of oxindole
derivatives 286, 289

Mannich/cyclization reaction
of imide with N-tosylaldimines

275, 276
of ketimines with
α-methyl-α-isothiocyanato
methyl ester 275, 277

Michael/Friedel–Crafts reaction
of alkylidene malonates with
α-isocyanoacetamides 273

of alkylidene malonates with
β-isocyanoacetamides 272

Michael/Friedel–Crafts/Mannich
reaction

of C2-substituted
2-isocyanoethylindoles 270,
271

of 2-isocyanoethylindoles with
3-alkenyl-oxindole 271, 272

of 2-isocyanoethylindole with
alkylidene malonates 269, 270
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monoactivated
methylenecyclopropanes
274

vinylogous Michael/cyclization
reaction of N-protected
3-arylideneoxindoles 272, 273

enantioselective nickel-catalyzed
domino reactions 213

enantioselective palladium-catalyzed
dearomative arylalkynylation
64

enantioselective palladium-catalyzed
domino reactions

alkene coupling 80
cyclization reaction 68
Heck reaction 57
Michael additions 74
miscellaneous reactions 77, 86
Wacker reaction 65, 82

enantioselective
pseudo-three-component
rhodium-catalyzed domino
double [2+2+2] cycloaddition
reaction 118

enantioselective reductive aldol
couplings 121

enantioselective rhodium-catalyzed
domino reactions

alkyne couplings 115
[2+2+2] cycloadditions 95
1,3-dipolar cycloaddition 100
Michael additions 105
miscellaneous reactions 113, 121
ring-opening reactions 105

enantioselective scandium-catalyzed
domino reactions 129–163

ring-opening/cyclization/retro-
Mannich reaction 135, 136

enantioselective three-component
inverse electron-demand
aza-Diels–Alder cycloaddition
reaction 156

enantioselective ytterbium-catalyzed
domino reactions 317–331

enantioselective yttrium-catalyzed
domino reactions 318–320,
323, 324, 331

enantioselective zinc-catalyzed domino
reactions

Michael/cyclization reaction
3-nitro-2H-chromenes with
α,α3-isothiocyanatooxindoles
305

3-nitro-2H-chromenes with
3-isothiocyanatooxindoles 306

3-nitroindoles with
3-isothiocyanatooxindoles 307

radical Michael/cyclization reaction
hydroxamate esters with alkyl

iodides 308, 310
non-substituted hydroxamate ester

with alkyl iodides 308, 310
of oxime ether with i-propyl iodide

311
enantioselective zinc-catalyzed

three-component reaction
of alkynes, aldehydes and o-anisidine

311
Kabachnik-Fields reaction of

aldehydes, p-anisidine and
diarylphosphites 313

of N-tosylaldimines with different
alkynes 312, 313

1,6-enynes 107, 109, 110, 112,
249–253, 266, 298, 299, 300, 302,
340–342, 365

1,6-enynes, hydroarylation/cyclization
reactions of

with aromatic nucleophiles
250, 251

with methanol 252
with oxonucleophiles 250, 252

(E)-1-phenyl-1,3-butadiene 80
epoxidation/Baeyer/Villiger/

acylation/hydrolysis reaction
351

epoxidation/intramolecular
ring-opening reaction

of indoles 354
of tryptophols 353

erythro- and threo-diastereomers
35

erythro-isomers 35
(+)-esermethole 61, 62
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ethyl-, N-propyl and i-propyl-
substituted acrylamides 117

exo-7-aryl-6,8-dioxabicyclo[3.2.1]octane
102

f
formalin 86, 87
formyl-derived carbonyl ylide 102
1-formyl-9H-β-carbolines 19
Friedel–Crafts reaction 1, 15–16, 50,

51, 88, 186, 187, 273
Friedländer/transfer hydrogenation

reaction, of 2-aminophenyl
ketones, methyl Hantzsch ester
and ethyl acetoacetate 284, 287

functionalized α,β-unsaturated
tert-butyl esters 11

functionalized decalin-, hydrindane-and
diquinane-based chiral products
14

fused chiral butyrolactones 18

g
gallium-catalyzed reactions

353–355
γ-addition/cyclization reaction

α,β-unsaturated aldehydes
β-bromo-α-ketoesters 152, 153
trifluoromethyl ketones 152

γ-alkenylsulfonamides 2, 4, 5, 7
gold-catalyzed domino reactions 249

acetalization/cycloisomerization
reaction of alkynylbenzaldehydes
255, 256

addition/cyclization of allenoamides
262

alkoxy-and hydroxycyclization
reactions of o-(alkynyl)styrenes
254

alkyne couplings 263
alkynols, anilines and glyoxylic acid

263, 265
cyclization/1,3-dipolar cycloaddition

of allenyl acetal 256, 258
cyclization/[3+3]cycloaddition

reaction of
2-(1-alkynyl)-2-alken-1-ones
255, 257

cycloisomerization/amination
reaction of 2-(alkynyl)phenyl
boronic acids 261, 262

hydroarylation/cyclization reactions
of 1,6-enynes

with aromatic nucleophiles 250,
251

with methanol 252
with oxonucleophiles

250, 252
imines, terminal alkynes and

p-toluenesulfonylisocyanate
263, 264

intramolecular cyclization/
1,5-hydride transfer/cyclization
of 2-(1-alkynyl)-2-alken-1-ones
258, 259

intramolecular hydroamination/allylic
substitution of acyclic alkynyl
substrates 260, 261

polycyclization reactions of
functionalized 1,6-enynes 252,
253

redox/[2+2+2]cycloaddition of
1-alkynyl-2-nitrobenzenes 258,
259

h
halogenated aromatic α-iminoesters

45
Heck reaction 57–67, 77, 91
Henry reaction 40, 41, 218, 221
heteroarylidene-tethered bisoxazoline

ligand 16
hexafluoroisopropanol (HFIPA)

18
highly enantio-and diastereoselective

copper-catalyzed domino
Michael/Michael/Henry reaction
41

highly functionalized chiral
cyclopentanes 113

highly substituted oxygen-containing
heterocycles 100

H8-(S)-BINOL-based phosphoramidite
81

hybrid spiro (isoxazoleisoxazoline)
ligand 68
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hydrazination/cyclization reaction of
α-isocyanoesters 333, 334

hydroarylation/cycloisomerization
reaction of 1,6-enynes 340, 342,
365

4-hydroxy-3-methoxyphenylacetylene
102, 103

i
imine formation/aza-Michael addition

reaction of o-phenylenediamine
350

imine formation/intramolecular
amidation reactions

2-aminobenzamides with aldehydes
fluorinated bisoxazoline ligand

145
Pybox ligand 143, 144

2-aminobenzenesulfonamide with
aldehydes 146

imine formation/rearrangement
reaction of aniline 338, 364

indoles 2, 4, 9, 15–17, 50, 64, 65, 87, 88,
104, 183, 186, 187, 189, 191, 258,
269, 338–340, 352, 356, 364, 365

indolyl-substituted
2-diazo-5-imido-3-ketoesters
104

intermolecular domino
allylstannylation/Heck reaction
63

inter- or intramolecular 1,3-dipolar
cycloaddition 101

intramolecular asymmetric
rhodium-catalyzed double
[2+2+2] cycloaddition reaction
96

intramolecular aza-Michael addition
19

intramolecular cobalt-catalyzed domino
1,5-hydride transfer/cyclization
reaction 297

intramolecular 1,5-hydride
shift/cyclization reaction

of acyclic tertiary amines 278, 282
of cinnamylidene malonate 278, 282
of cyclic tertiary amines 277, 278,

281, 282

of N-acyl oxazolidinones 277–280
intramolecular PhSe-group-transfer

radical cyclization, of
α-(phenylseleno)- β-ketoesters
274, 289

1-iodonaphthalenes 89, 90
2-iodopropane 4, 7
i-Pr-SPRIX 68, 69
iridium-catalyzed reactions

allylic vinylation/amination reaction
of (E)-but-2-ene-1,4-diyl
dimethyl dicarbonate
343, 344

intramolecular double [2+2+2]
cycloaddition reaction of
hexaynes 343

pseudo-three-component double
allylation reaction of sodium
sulfide 356

three component reaction
of aliphatic ketones, anilines and

H2 356
double allylation reaction of

sodium sulfide 357
of primary amines, allyl chlorides

and CO2 357
of tetraynes 355

iron-catalyzed reactions
333–337

k
Kabachnik–Fields reaction, of

aldehydes, p-anisidine and
diarylphosphites 313

keto/enol tautomerization 113, 115
ketones 9, 11, 34–38, 40, 41, 48, 71, 74,

75, 87, 101, 121, 134–136, 142,
143, 149, 151, 159, 160, 162, 163,
180, 181, 187–189, 194, 195, 197,
200, 201, 241, 276, 278–281, 284,
285, 287, 288, 290, 325–329, 331,
334, 335, 343, 350, 355, 356, 362,
364

l
Lewis acids 129, 149, 153, 167, 208,

223, 231, 249, 269, 285, 288, 290,
317, 327, 328, 340, 344, 349, 361
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m
magnesium-catalyzed domino reactions

269
addition/cyclization reaction of

2-ethyliodobenzoate with
aldehydes 281, 285

addition/lactamization reaction of
ortho-quinone methide imines
280, 284

aldol/cyclization reaction, of
α-substituted α-isothiocyanato
esters 276

[3+2] cycloaddition of N-acyl
hydrazones 284, 286

Friedländer condensation/transfer
hydrogenation 284

γ-deprotonation/Michael/cyclization
of linear α,β-unsaturated ketones
279, 283, 285, 288

group-transfer/radical cyclization of
α-(phenylseleno)- β-ketoesters
274

intramolecular 1,5-hydride
shift/cyclization reaction

of acyclic tertiary amines
278, 282

of cinnamylidene malonate 279,
282

of cyclic tertiary amines
277, 281

of N-acyl oxazolidinones 277,
279, 280

of oxindole derivatives 286, 289
Mannich/cyclization reaction

of imide with N-tosylaldimines
275, 276

of ketimines with
α-methyl-α-isothiocyanato
methyl ester 275, 277

Michael/Friedel–Crafts/Mannich
reaction

of alkylidene malonates with
α-isocyanoacetamides 272, 273

of 2-isocyanoethylindole with
alkylidene malonates 270

of 2-isocyanoethylindole with
3-alkenyl-oxindole 271

of C2-substituted
2-isocyanoethylindoles 270,
271

monoactivated
methylenecyclopropanes 274

vinylogous Michael/cyclization
reaction of N-protected
3-arylideneoxindoles 272, 273

Mannich reactions
magnesium-catalyzed domino

reactions 275–277
scandium-catalyzed domino reactions

153
silver-catalyzed domino reactions

197, 204
marrubiin 13, 14
metal-catalyzed multicomponent

reactions 24
meta-substituted acids 75
2-methyl indoles 2
3-methyl indoles 16, 17
4-methylthiazole-2-carboxaldehyde

42
methoxy-and hydroxycyclization

reaction of 1,6-enynes 341
Michael additions

enantioselective copper-catalyzed
domino reactions 9, 34

enantioselective palladium-catalyzed
domino reactions 74

enantioselective rhodium-catalyzed
domino reactions 105

scandium-catalyzed domino reactions
136

silver-catalyzed domino reactions
168

Michael/aldol reactions 9, 34
asymmetric rhodium-catalyzed

domino 105
copper-catalyzed domino reductive

10
Michael/aza-Henry reactions

arylideneiminoglycinates with
nitroalkenes 178

glycine imino esters with nitroalkenes
ThioClickFerrophos ligand 180
Xing-Phos ligand 171–173, 179
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Michael/cyclization reaction
α,β-unsaturated ketones with

isocyanoacetates 180, 181
maleimides with isocyanoacetates

182
zinc-catalyzed domino reactions

305–311
Michael/Friedel–Crafts reaction

magnesium-catalyzed domino
reactions 269–273

Michael/hemiketalization reaction
of β,γ-unsaturated α-ketoesters with

α-hydroxyacetophenone 308,
309

Michael/Henry reaction of nitroalkenes
acyclic 1,2-diketones 219, 220
cyclic 1,2-diketones 217, 219
1,2-cyclohexanedione 217–221
mercaptobenzaldehydes 222

Michael/Mannich reaction
arylideneiminoglycinates

chalcones/methyl cinnamates
173–175

of (S)-BINAP ligand 170
glycine imino esters 172

Ferrophos ligand 176
(S)-TF-BiphamPhos-type ligand

177
N-aryl-substituted maleimides 170,

171
(S)-BINAP ligand 171

Michael/protonation/aza-Prins reaction
of C3-alkene linked indoles 339

Morita–Baylis–Hillman esters 358
multicomponent reactions 23, 24, 51,

57, 91, 243, 345

n
1.3, N-arylsulfonylanilines 2
N-benzyl-2,3-dialkenylpyrroles 62, 63
N-bridged oxoenoate derivatives 105
N-bromosuccinimide (NBS)

allyl N-tosylcarbamates 130
N-tosylcarbamates 131

nickel-catalyzed domino reactions
aldol-type/cyclization reaction of

aldehydes 234

cyclizations
alkyl/alkyl cross-coupling 226
cyclohexyl vinyl ether 223
1,3-dipolar cycloadditions of
α,β-unsaturated esters 224

decarbonylative cycloaddition
reaction of (thio)phthalic
anhydrides 232

denitrogenative annulation of
1,2,3-benzotriazin-4(3H)-ones

Ni(cod)2 and (R)-QUINAP 226
(S,S)-i-Pr-FOXAP as ligand 230

Henry/Michael product 243
Michael/cyclization reaction

β,γ-unsaturated α-ketoesters with
4-hydroxycoumarins 215

dimedone with 1-(2-crotonoyl)-3,5-
dimethylpyrazoles 214

Michael/aza-Henry reaction of
trans-nitroalkenes and
iminoesters 218

thia-Michael/aldol reaction of
3-alkenyloxindoles 216

Michael/Henry reaction of
nitroalkenes

acyclic 1,2-diketones 219
cyclic 1,2-diketones 219
1,2-cyclohexanedione 221
mercaptobenzaldehydes 222

pseudo-three-component reaction of
allenes 244

ring-opening/carboxylation/
cyclization reaction of propylene
oxide 233

three-component alkene coupling
reaction

cyclohexylallene, benzaldehyde and
t-BuMe2SiH 235

1,3-dienes, aldehydes and
diethylzinc 237

1,3-dienes, aldehydes and Et3SiH
236

1,3-dienes, aldehydes and
silylborane 236

1,4-diphenylbuta-1,3-diene,
benzaldehyde and diethylzinc
238
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nickel-catalyzed domino reactions
(contd.)

three-component alkyne coupling
reaction

aldehydes, alkynes and
triethylsilane 239

alkynes, aldehydes and
dimethylzinc 239, 240

alkynes, imines and diethylzinc
241

three-component imino-Reformatsky
reaction 242

nitro-para-substituted (E)-2,3-
diphenylpropenoic acids 78

N-methyl-, N-allyl-, and
N-benzyl-substituted indole
acetamides 6

N,N ′-dioxides 129, 162, 214, 245, 289
nosylamide-and oxygen-linked

5-alkynals 119
N-substituted indoles 64, 65

o
optimal Josiphos ligand 15
organoborons 45, 58
ortho-boronate-substituted cinnamic

ketones 71, 72
ortho-hydroxy benzhydryl alcohols

106, 108
ortho-iodoanilidines 58, 59
ortho-phenoxy-and phenyl-substituted

alkynes 88
ortho-quinone methide 106, 280, 284
ortho-substituted aryl halides 91
oseltamivir phosphate 27
oxidation/Michael/reduction reaction of

cyclic β-keto esters 23, 337
oxidation/Michael/reduction/Claisen

fragmentation reactions of
1,3-diketones

allylic alcohols 19, 335
oxy-Cope rearrangement 113, 149, 150
oxygen-, amine-and carbon-tethered

1,6-enynes 107, 298

p
palladium(II)trifluoroacetate 82
palladium-catalyzed domino

Michael/Nef-type reaction 75

palladium-catalyzed domino reactions
57–91

para-, meta- and ortho-substituted
hydrazones 19

para-substituted arylboronic acids 75,
106

Passerini-type reaction 345, 353, 354,
361, 362, 365

Pauson–Khand reaction 107, 207, 293
p-benzoquinone 43, 65–67, 69, 82,

84–86
[Pd[(S,S)-bdpp](H2O)2]]2+ (BF4

−)2 71
Pd(TFA)2 87
1,2,2,6,6-pentamethylpiperidine (PMP)

58, 62
4-pentenylsulfonamides 4, 6, 7
phenyl diazonium tetrafluoroborate

81
phenylboronic acid 80, 81
phenylene bridged 1,5-diyne moiety

97
(–)-physostigmine 58
Pictet–Spengler-type cyclization 2
piperazines 77
platinum-catalyzed reactions 339–343

q
quinoxalines 9

r
radical Michael/cyclization reaction

zinc-catalyzed domino reactions
308, 310, 311

(R)-baclofen synthesis 294
(R)-DIFLUORPHOS 35, 38, 39, 58, 60
(R)-DTBM-Segphos 6, 8, 9, 17, 18, 35,

36, 43, 174, 260
reactions of alkynes, aldehydes and

amines 23–33
reductive cyclization reaction

cobalt-catalyzed domino reactions
293–295

reductive Michael/aldol cyclization
process 13, 14

reductive Michael/aldol reaction
9–13, 15, 34–38, 74, 75, 105, 107,
216, 334, 335

retro-Mannich reaction 135, 136, 162
(R)-H8-BINAP 87, 88, 96, 97, 120
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[Rh(cod)2]BF4 96, 99
Rh2 (S-BPTV)4 101
Rh2 ((S)-DOSP)4 100
Rh2 (S-DOSP)4 119
Rh2 (S-TCPTTL)4 102
rhodacyclopentadiene 117
rhodium-catalyzed domino reactions

95–124
ring-opening reactions 95, 105,

134–136, 298, 365
ring-opening/α-alkylation/cyclization

reaction, of N-phenyl-N’-aryl
methylenecyclopropane amides
275

ring-opening/cyclization reaction
cobalt-catalyzed domino reactions

298
(R,R)-N-PINAP ligand 29
(R)-rolipram synthesis 294
(R)-Tol-BINAP 9, 34, 58, 70, 115, 117
ruthenium-catalyzed reactions

348–349

s
(S)-BisbenzodioxanPhos 107
Sc(OTf)3 129–131, 137, 139
scandium-catalyzed domino reactions

addition/ketalization reaction of
salicylaldimines with
2,3-dihydro-2H-furan 145, 147

advantages 129
of aldehydes, o-anisidine and diphenyl

phosphite 157
α,β-unsaturated γ-ketoesters, NIS and

TsNH2 160, 161, 163
α,β-unsaturated ketones 159, 160
chloroamination reaction of

α,β-unsaturated γ-ketoesters
158

diazoalkane addition/
1,2-rearrangement reaction
139

domino allylation/1,2-silyl
migration/cyclization reaction of
allylsilanes with isatins
146, 148

domino bromination/
aminocyclization reaction 130

γ-addition/cyclization reaction 151

imine formation/intramolecular
amidation reactions 143

inverse electron-demand
aza-Diels–Alder reaction 157

iodoamination reaction 160
Mannich couplings 153
oxygen-ylide

formation/[2,3]-sigmatropic
rearrangement/oxy-Cope rear-
rangement/tautomerization/ene
reaction of allylic alcohols with
vinyldiazoacetates 149, 150

reactions initiated by Michael
additions 136

reactions initiated by ring-opening
reactions 134

scandium-catalyzed halogenoamination
reactions 130

Selectfluor 81, 82
(–)-siccanin 84–86
silver(I) 167, 191, 204
silver-catalyzed domino reactions

aldol reactions 193
alkyl 2-formylbenzoates with

allyltrimethoxysilane 203
3-alkynylacrylaldehydes and

2-hydroxystyrenes 189
azlactone formation/Michael reaction

200, 201
cyclization/Friedel–Crafts reactions

186, 187
cycloisomerization/addition reaction

189, 191
1,3-dipolar cycloadditions 205
intramolecular

hydroamination/semipinacol
rearrangement reaction of
alkyne-tethered cyclobutanols
202

Mannich reactions 197, 204
Michael/aza-Henry reaction 178
Michael/Conia-ene reaction 169
Michael/cyclization reaction

α,β-unsaturated ketones with
isocyanoacetates 181

β,β-unsaturated ketones with
isocyanoacetates 180

maleimides with isocyanoacetates
182
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silver-catalyzed domino reactions
(contd.)

Michael/cyclization/1,3-shift
reactions 183, 184

Michael/double cyclization reaction
2-(2-aminophenyl)acrylates with

isocyanoacetates 185
2-(2-hydroxyphenyl)acrylates with

isocyanoacetates 186
Michael/hydroalkoxylation reaction

168
Michael/Mannich reaction 170
ortho-alkynylaryl aldehydes 191, 192
ortho-alkynylaryl ketones,

intramolecular cyclization
187–189

three-component domino imine-
formation/aza-Diels–Alder
reactions 207, 208

2-silyloxyfurans 18, 20
(S)-2-(N-tert-butanesulfinylimino)

arylboronic acids 71
(–)-sparteine 68, 70
spiro bis(isoxazole) 67
spiro bis(isoxazoline) ligand 68
spiro bis(oxazoline) 67–68
spiro bis(pyrazole) ligands 68
spiro (isoxazole–isoxazoline) 67, 68
(S,S)-1,2-bismesitylene-1,2-

ethylene-diamine 42
(S,S)-Bn-BOXAX 65, 82
sterically hindered Pybox ligand 33
(S)-Tol-BINAP 99
2-substituted chiral indolines 2
2-substituted indole 87, 88
3-substituted indole 15, 17
4-substituted-2-picolinaldehydes 42
substituted 2-silyloxyfurans 18
sulfa-Michael/aldol reaction of aromatic

α,β-unsaturated ketones 335
syn-β-amino alcohol 119
synergistic rhodium/phosphoric acid

catalysis 106

t
Tamiflu 27, 28
tetrahydroisoquinolines 28, 29, 33

tetrahydroquinolines 139, 156, 277,
278, 284, 286, 297, 298

tetra-ortho-substituted axially chiral
biaryls 118

1,2-thioalcohols 105
thioesters 9, 11, 14
three-component enantioselective

domino ylide
formation/aldol-type reaction
121

three-component
inverse-electron-demand
aza-Diels–Alder reaction

of cyclic ketones, arylamines and
β,γ-unsaturated α-ketoesters

yttrium bimetallic catalyst 327,
329

Y/Yb heterobimetallic catalyst
327, 328

three-component Kabachnik–Fields
reaction 156, 313, 314

three-component Mannich reaction of
aldehydes

aminophenol and silyl ketene imines
154, 155

o-anisidine and ketene silyl acetal
153

o-anisidine and silyl dienol ester
154

tin-catalyzed reactions 345–349,
361–362

titanium-catalyzed reactions
349–352

tosylamide-linked 5-alkynals 119
trans-1-alkyl-2-substituted

cyclopropane esters 9
transition metal-catalyzed [2+2+2]

cycloadditions 95, 343
transition metal-mediated formal

[2+2+1] cycloaddition reaction
107

tricyclic α-amino ketone 77
tricyclic chiral cycloadducts 96
Trost ligand 131
Trost’s C2-symmetric biphosphine

ligand 26, 244
Tsuji–Trost reaction 77
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u
unprecedented copper-catalyzed

asymmetric domino vinylogous
Mukayama-type/Michael
reaction 18

v
vanadium-catalyzed reactions

352–353
vinyl ketones 121
vinylogous Michael/cyclization

reaction, of N-protected
3-arylideneoxindoles 272, 273

vitamin E 65

w
Wacker reaction 65, 82
Wittig–Horner reaction 84

x
(+)-xestoquinone 58

y
ytterbium-catalyzed domino reactions

asymmetric aldol/decarboxylation, of
isatins with β-ketoacids 318,
321

carbonyl-ylide formation/
1,3-dipolar cycloaddition of
o-(p-bromobenzyloxy)carbonyl-
α-diazoacetophenone 321, 322

ytterbium-catalyzed three-component
reaction

of α,β-unsatured-amide,
allyltributylstannane and alkyl
iodide 330

pseudo-three-component reaction of
ketones with aromatic aldehydes
327, 329

yttrium and ytterbium catalysts,
advantage of 317

yttrium-catalyzed domino reactions
aldol/cyclization reaction

of aryl-substituted α-ketoesters
with α-isothiocyanato imide
318, 320

of β,γ-unsaturated α-ketoesters
with α-isothiocyanato imide
318, 319

diazoalkane addition/
1,2-rearrangement reaction of
α-ketoesters with
α-alkyl-α-diazoesters 322, 323

double Michael reaction of
electron-deficient enynes with
malonate-derived
α,β-unsaturated esters 324

yttrium-catalyzed three-component
inverse-electron-demand
aza-Diels–Alder reaction

of cyclic ketones, arylamines and
β,γ-unsaturated α-ketoesters
325, 326

Y/Yb heterobimetallic catalyst 327,
328

z
zinc-catalyzed domino reactions 305

Michael/cyclization reaction
3-nitro-2H-chromenes with

3-isothiocyanatooxindoles 305,
306

3-nitroindoles with
3-isothiocyanatooxindoles 307

radical Michael/cyclization reaction
hydroxamate esters with alkyl

iodides 308, 310
non-substituted hydroxamate ester

with alkyl iodides 308, 310
oxime ether with i-propyl iodide

311
zinc-catalyzed three-component

reaction
of alkynes, aldehydes and o-anisidine

311
Kabachnik–Fields reaction of

aldehydes, p-anisidine and
diarylphosphites 313

of N-tosylaldimines with different
alkynes 312, 313

zirconium-catalyzed reactions
337–339, 362




