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with C=C double bond 40–50
C≡C triple bond 50
with C=N double bond 66–73
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Geodia exigua 421
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1-(hetarylcarbonyl)
cyclopropanecarboxylates 211

1-heteroaroyl-2-silylmethylcyclopro-
panes 211

hexahydro-3,5-methanocyclopenta[c] 
isochromene 120
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derivatives 72
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218
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(±)-hirsutic acid C 384
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hydroformylation of cyclopropenes 261
hydropyrrolobenzazoles 338
hydrotris(3,4,5-tribromopyrazolyl)

borate 193
2-(2-hydroxyaryl)

cyclopropane-1,1-diesters 219
2-hydroxyaryl-substituted 

cyclopropanes 219
7-hydroxybenzothiophene 212
γ-hydroxybutyric acid (GHB) 

derivatives 336
1-hydroxy-3,4-dihydronaphthalene 

derivatives 211
9-hydroxy-4H-cyclopenta[b]naphthalen-

4-one derivatives 121
basiliolides A1, A2 419–420

β-hydroxy ketones 182–184, 328
hyperfoin 414, 415

i
imidalodidinone catalyst 146
imidazolium derived catalyst 150
imidazolium precatalyst 152
imine oxindoles 68
iminium–enamine activation 302, 311, 

350
iminium ion activation 144–148, 259
iminum/enamine organocatalysis with 

palladium(0) catalysis 348
1,3-indanedione-and oxindole-fused 

spiropyrazolidines 347
indanes 57, 113
indole spiro derivatives 67
2-indolinecarbaldehydes 151
3-indolinecarbaldehydes 152
indolo[2,1-h]quinoline derivative 213
indolo[2,1-h]quinolines 213
indolo[2,3-h]quinoline derivatives 212
(indol-2-yl)acetic acid 194
3-indolylacetic acids 193–194
indolyl acetylenes 84
(indol-1-yl)-and (pyrrol-1-yl)

carbonylcyclopropanes 214
1-(indol-2-ylcarbonyl)-2-

amidocyclopropane 213
(3-indolyl)cyclopropylketones 113
7-(indol-2-ylcarbonyl)-1-azabicyclo[4.1.0]

heptanes 212
inorganic thiocyanates (thiocyanates) 77
interferon-α Cotylenin A 423
intermolecular ring-opening 240–244
internal alkynes 51, 58
intramolecular nucleophilic ring  

opening–ring closure (INRORC) 
processes 192, 218–220

intramolecular ring-opening 236–240
iridium photocatalysis 376
isatin derivatives 124
isatin electrophile 157
Isatis indigotica 408
(+)-isatisine A 408, 409
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isobenzofuran 30, 31, 97, 98, 220
isocyanates 75, 76
isoedunol 404, 405
isomeric cyclopent-2-ene-1, 

1-diesters 201
isooxazoline N-oxides 209
isoquinolines 122, 247
isothiocyanates 4, 75, 76, 287–289
isoxalidines 79

j
JBIR-03 and asporyzin C 396
jerantinine E 213, 238, 373
(±)-jerantinine E 373
Johnson’s reaction 59
Jorgensen-Hayashi catalyst 142
JTT-010 406

k
ketene dithioacetals 193
ketenimines 75, 128
Knoevenagel adducts 47, 84, 103
Knoevenagel condensation products 47

l
γ-lactam 159
(S)-Longianone 413
lophira lanceolate 421
lophirone F hexamethyl ether 421
lowest unoccupied molecular orbitals  

(LUMOs) 17
Lyconesidines A and B 378
Lycopodium chinense 378

m
malonodinitriles 120, 121
maoecrystal P 398, 400
(±)-martinellic acid 18–19
melodinus alkaloids 370
Melodinus scandens 370
(±)-melokhanine E 377
mercaptoacetaldehyde 88–89, 282–285, 

293–295, 342
meso-diaminocyclopropanes 336
meso-2,3-disubstituted 

formylcyclopropanes 146

meso-formylcyclopropanes 146, 147
metal-free electrophilic activation of D–A 

cyclopropanes
alkynes and alkynylnitriles 304
BF3·Et2O promoted [3+2] 

cyclodimerization 309
1,3-bisfunctionalization products  

313
[3+2] dehydration cycloaddition 303
1,3-dichlorides 312
homo-Nazarov cyclization 307
iminium–enamine activation 302, 

311–312
in-situ formed boron species promoted 

ring-opening of 310
protic ionic liquid (PIL) 306
TfOH catalyzed nucleophilic 

ring 302–303
TsOH promoted [3+2] annulation 

of 305
vinylcyclopropanes 309

metal-free nucleophilic activation of D–A 
cyclopropanes

Brønsted base activation for carbonyl 
substituted 317

Brønsted base activation of 314–315
[3+2] cycloaddition reaction of 

di-cyano cyclopropylketones with 
nitroolefins 315

enamine-activation of 
cyclopropane 317

enantioselective formal [2+2] 
cycloaddition reactions of 318

formal [8+3] cycloaddition of di-cyano 
cyclopropylketones with 
tropone 316

N-heterocyclic carbene promoted 
nucleophilic activation 
of 318–319

of pyrrolo[1,2-a]quinolones 318–319
quinidine-derived thiourea catalyzed 

ring opening 314–315
methoxycyclopropane dicarboxylates 41
7-methoxy-1-indanone with 

para-quinone 414
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2-(4-methoxyphenyl)-1-acetyl-3-R-
cyclopropanecarboxylates 203

4-methoxyphenyl derivative 211
methylenecyclopropanes 70
methylenetetrahydropyrans 88
(5-methyl-2-furyl)

cyclopropanedicarboxylate 120
5-methyliden-3-methoxycarbonyl- 

3-phenyltetrahydropyran- 
2-one 105

Michael acceptors 17, 41, 43, 47, 49, 123, 
184, 187, 343, 345–347

Michael initiated ring closure (MIRC) 
methodology 274, 289

n
(+)-nakadomarin A 362
2-naphthols 56, 242, 303–305, 342
1-naphthylamines 128, 280
N-acetylcyclopropa[b]indole 193
naphthoquinone 121
N-arylmethaneimine 101
natural bond orbital (NBO) analyses 24
natural products

(±)-bruguierol A 408–409
butanolide and butenolide 414–415
chartarin 417
cotylenin A 424
dictyopterenes C 425
(–)-Doliculide 403
exigurin 423
(+)-Hagen’s Gland Lactones 411
haliclonin A 423–424
(+)-isatisine A 409
isoedunol and β-araneosene 404–405
JTT-010 406
lophirone F hexamethyl ether 421
with mercaptoacetaldehyde 282–285
nemorosone 410, 412
with nitriles 280–282
norrisolide 410, 412
paraconic acids 404–405
piperarborenine B 417–418
(–)-platencin 409–410
(+)-polyanthellin A 408

rac-diospongin B 419
(R)-(+)-dodecan-4-olide 413
(±)-savinin, (±)-gadain and 

(±)-peperomin E 425–426
(S)-longianone 411, 413
Spirochensilide 421–422
(S)-vigabatrin 406
(+)-virgatusin 407

Nazarov reaction and its 
homo-version 210–215

N-benzylic sulfonamides 108
2,N-diaryl-1-carbamoylcyclopro-

panecarboxylates 220
nemorosone 410, 412, 414, 416
N-heterocyclic carbenes (NHCs) 140, 150, 

199
catalysis 148

Nicolaou’s intermediate 409
(–)-nicotine 323, 374
2-nitrobenzofurans 55
2-nitrocyclopropyl carbaldehehyde 150
1-nitro-1-cyclopropyl ketones 322
nitrones, synthesis of 70
1-nitro-2-phenylcyclopropane 209
nitrosoarenes 79, 86, 87, 92, 172
nitro-substituted D–A cyclopropanes

BF3-mediated ring-opening 
reactions 291–292

reactions
with activated aromatics 293
with 2-aminopyridines 294–295
with mercaptoacetaldehyde 

dimer 293–294
with nitriles 292–293

synthesis 289–290
nitro-substituted enines 45
norrisolide 410, 412
N-substituted 3-phenyl-1, 

2-oxaziridines 106
N-sulfinylamines 76, 78
N-sulfoxy-substituted 1,3-azadienes 45
Nucleophilic Catalyst Activation  

351–352
nucleophilic ring-opening of acceptor 

cyclopropanes 17
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nucleophilic ring-opening reactions 7, 
21, 278, 313

o
o-aminobenzaldehydes 142, 349
octahydroindolo[2,3-h]quinolines 212
3-aroyl-2-arylcyclopropane-1, 

1-dicarboxylates 215
Olsson’s cycloaddition 67
optically active 2-aryl-2, 

3-dihydrofurans 205
optically active cyclopropanes 211, 340
optically active dihydrofurans 204–205
optically active pyrrolidines 70
ortho-bromo cyclopropanes 122
ortho-ethynylbenzaldehydes 48
ortho-nitro arylalkines 92
ortho-OH substituted cyclopropanes  

122
8-oxabicyclo[3.2.1]octadiene 215
2-oxabicyclo[3.3.0]octane 

derivatives 116
2-oxabocyclo[3.2.1]octa-3,6-diene 217
oxindole 49, 50, 68, 89, 91, 318, 340, 347, 

349
2-oxo-6-vinylbicyclo[3.1.0]

hexane-1-carboxylate 199
ozonolysis of vinyl cyclopropanes 261

p
(–)-paeonilide 389
palladium(0)-catalyzed [3+2] 

annulation 346
of VCPs 345

paraconic acids 403–405
para-substituted D-A cyclopropanes 28, 

30
(–)-pavidolide B 391, 393
Pd(II)-catalyzed dearomative [4+3] 

annulations with anthranils 347
perchlorinated quinone 146, 269, 350
2’-phenylbicyclopropyl-1,1-dicarboxylate  

196–197
2-phenylcyclopropylmethylenmalonate  

195

1-phenyl-2,2-divinylcyclopro-
panecarboxylic acid 198

3-phenyl-2H-azirine 70
phenylisocyanate 74
phenyltriazolinedione 79
4-phenyl-1,2,4-triazoline-3,5-dione  

(PTAD) 79, 103, 104
2-phenyl-2-vinylcyclopropane-

caroxaldehyde 217
phosphine/tertiary amine 

catalysis 157–161
phthalazinium dicyanomethanides  

94, 95
Phyllanthus discoides 361
(+)-phyllantidine 361–362
Phyllobates bicolor 374
(±)-picropodophyllone 210
(±)-picropodophyllone:cycloprop

ane 210
piperarborenine B 417–419
Pitzer strain 16
(–)-platencin 409–410
platensimycin 385
p-nitrocinnamaldehyde 144
(+)-polyanthellin-A 65, 408
polycyclic polyprenylated  

acylphloroglucinols  
(PPAPs) 410, 414

polycyclic spiro derivatives 49, 50
polyfunctional 

cyclopentane carboxylate 40
polyfunctionalized cyclopentane  

derivatives 45
polysubstituted alkenes 57
polysubstituted D–A  

cyclopropanes 91, 105
polysubstituted pyrroles 125, 127
(S)-proline 145
propargyl alcohols 88
protic ionic liquid (PIL) 306
pseudolaric acid B 380–382
Pseudolarix kaempferi Gordon  

(pinaceae) 380
pyranoindolones 153
pyranones 153
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pyridazinones 118, 280
1-(2-pyridyl)-2-styrylcyclopropane-

carboxylates 208
pyrimidoazepinetriones 118
pyrrolidines 68, 70, 71, 82, 91, 204, 280, 

282, 283, 337
pyrrolo[1,2-a]indol-3-ones 151
pyrrolo[1,2-b]isoxazole derivatives 218
pyrroloisoquinolines 143
pyrroloisoquinolinium salt 208
(pyrrol-1-yl)carbonylcyclopropanes 213, 

214

q
(±)-quebrachamine 365
quinolizidine (-)-217A 370

r
rac-diospongin B 419
radical pathway 185, 244, 353–354
reaction enthalpies 25, 26
red-colored acyclic titanium enolate 6
regioisomeric cyclopentenones 120
relaxed force constant (RFC) 27, 29
(–)-rhodomollanol A 401, 403
rhodomolleins XX and XXII 196, 400, 402
ring-opening 1,3-carbocarbonation of 

D-A cyclopropanes 185–186
ring-opening 1,3-dichlorination 

of 169–170
ring-opening reactions 235

with 2-aminopyridines 294–295
with hydrazines 278–280
intermolecular 240–244
intramolecular 236–240
with 1-naphthylamines 280

Rumphellclovane E 395, 396

s
salicilicaldehydes 150
salicylic aldehydes 101
(±)-savinin, (±)-gadain and 

(±)-peperomin E 425–426
Scheffold and Troxler’s 

desymmetrization-
fragmentation 333

(±)-schindilactone A 388–389
secondary amine catalysis

enamine activation 141–144
iminium ion activation 144–148

selenocyanates 76, 77
sesquiterpenes (+)-(R, S)- 

isoclavukerin 379
Seurinega suffruticosa 361
siloxycyclopropane 5, 192, 193, 376
2-siloxycyclopropanecarboxylates 192, 

193
siloxy-substituted cyclopropane-

carboxylates 1, 4–6
silylcyclopropanes 51
silyl substituted methylidene 

cyclopentanes 73
Simmons-Smith cyclopropanation 376, 

396, 397
Sordaria araneosa 404
(–)-sordarin 379, 380
speciosin H 148, 149
(–)-speciosin H 149
spiroactivated vinylcyclopropanes 18
spiroanthracenoxazolidine 71
spirochensilide A 421, 422
spiro[cyclopropane-1,2’-cyclohexane-1, 

3-diones] 203
spirocyclopropaninedenones 118
spiro[indoline-3,2’-pyrrolidin]-2-one 

derivatives 68
spiro-linked tetrahydrofurans 65
spirotryprostatin B 72, 360, 361
(–)-spirotryprostatin-B 72
stable dimer (1,4-dithiane-2,5-diol) 88
stepwise cyclization 118–128
strain model 15
Streptomyces platensis 409
(±)-strychnofoline 360–361
Strychnos usambarensis 360
2-styrylcyclopropane-1, 

1-dicarboxylates 195, 196, 200
styrylmalonates 107–109, 194, 195, 200
β-styrylmalonates 38, 57, 106–109, 113, 

117, 120
(E)-styrylmalonates 194
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substituted cyclopentanols 82
1, 2-substituted cyclopropane 

dicarboxylates 42
2-substituted 1,1-cyclopropane 

dicarboxylates 40
2-substituted cyclopropane-1, 

1-dicarboxylates 59
2-substituted formylcyclopropanes 145
substituted methylenecyclohexanes 87
substituted 1-naphthylamines 128
substituted tetrahydrofurans 59, 82, 337
substituted 

tetrahydropyrimidinones 118
substituted 1,3,5-triazines 71
2-substituted tropones 102
γ-substituted-α,β-unsaturated esters 155
sulfonylketenimines 128
sulfur-containing spiro derivatives 49
sulfur diimide derivatives 76, 78
syn-bicyclo[3.1.0]hex-2-ene-6- 

carbaldehyde 217

t
terpene/terpenoids

(±)-α-agarofuran 385
(+)-arglabin 380–381
(+)-arteludovicinolide A 390
(+)-asteriscanolide 388
(±)-asterisca-3(15),6-diene and 

(±)-pentalenene 384
(+)-barekoxide and (+)-barekol 386
botryococcene 398, 401
chromodorolide B 391, 395
(–)-clovan-2,9-dione 391, 394
(–)-connatusin A 386, 388
(+)-connatusin B 386–387
dichrocephones A and B 397
of Englerin A-B, (+)-Orientalol F, 

(–)-Oxyphyllol and (+)-Orientalol 
E 398–399

6-epi-ophiobolin N 391–392
hirsutene and 1-desoxyhypnophilin  

383
(±)-hirsutic acid C 384
JBIR-03 and asporyzin C 396

maoecrystal P 398, 400
(–)-paeonilide 389
(–)-pavidolide B 391, 393
platensimycin 385
pseudolaric acid B 381–382
(–)-rhodomollanol A 401, 403
rhodomolleins XX and XXII 400, 402
rumphellclovane E 395
(±)-schindilactone A 388–389
(–)-sordarin 380
(–)-(S, S)-clavukerin A and (+)-(R, S)- 

isoclavukerin 379
(±)-vibralactone 400, 402
xanthatin 390

tert-butyl azadicarboxylate 121
tetracyanoethylene 40, 48
tetracyclic cyclopenta-fused 

spiroindolines 54
tetracyclic 1,2,3,4-tetrahydrocyclo-

hepta[de]anthracene skeleton  
103

tetrahydrobenzofuran-2-ones 204
2,3,6,7-tetrahydrobenzofuran-4(5H)-

ones 203
tetrahydro-1H-furo[3,4-c]pyrrol- 

1-ones 80
tetrahydro-1,2-oxazines 333, 339, 340
tetrahydrofuran 4, 27, 55, 59–61, 63, 65, 

127, 201, 325, 347, 407–408, 421
tetrahydroindenopyridazinones 118
tetrahydrooxazine heterocycles 90
tetrahydrooxazines 90, 91
tetrahydropyran 88, 201
tetrahydropyran derivatives 88
tetrahydropyridazine derivatives 93
tetrahydropyridazines 70, 93–95, 264
tetrahydroquinoline derivatives 86
tetrahydroquinolines 86, 100
tetrahydrothiepins 100
tetrahydrothiopyran 88, 284, 342
tetralin derivatives 86, 110
tetrasubstituted activated cyclopropanes  

47
TfOH catalyzed nucleophilic ring  

302–303
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thiazepines 128
thiochalcones 100
thiocyclopentenes 49
thioisocyanate 74
tin(IV) chloride-induced rearrangement 

of cyclopropanes 200
TMSOTf catalyzed isomerization  

of 2-arylcyclopropane-1, 
1-dicarboxylates 307

torsional strain 16
trans-1-acyl-2-arylcyclopropane-

carboxylates 206
trans-fused γ-lactones 18
1,3,5-triazines 71
tricyclic bisacetals 204
tricyclic indole derivatives 54
trifluoroethylcarboxylate substituents 70
2,4,6-trimethylphenyl-derived 

cyclopropane 194
2,4,6-trimethylphenyl-substituted 

analogue 194

u
α,β-unsaturated aromatic ketones 86
α,β-unsaturated aryl ketones 86–87
α,β-and β,γ-unsaturated compounds 123
unsubstituted indolylacetylenes 84
unsubstituted tropone 103

v
(±) vibralactone 400, 402
vicinally substituted donor-acceptor 

cyclopropanes 19
(S)-vigabatrin 406
vinilogous (2-phenylcyclopropyl)

methylenemalonate 195
vinyl azides 46

2-vinyl cyclopropane dicarboxylates  
62

vinylcyclopropane–cyclopentene 
rearrangement (VCR) 17, 197–202, 
216

vinyl cyclopropanes (VCPs), 41, 43, 63
[3+n] annulations 345–349
ring-opening reactions 344

vinylcyclopropane-to-cyclopentene 
isomerization 191–192

5-vinyl-4,5-dihydrofurans 207
vinylpyrrolidone 18
2-vinylspiro[cyclopropane-1,3’-oxindoles] 

216
(+)-virgatusin 65, 407

w
Walsh model 16
Walsh orbitals of cyclopropane 16
Wiberg bond index (WBI) 24

x
xanthatin 390

y
ynamides 52, 246, 247

z
Z-alkylidenetetrahydrofurans 309, 311
1,3-zwitterinic synthones 38
zwitterionic π-allyl palladium 

complex 346
1,3-zwitterionic building blocks 11
zwitterionic mesomeric formula 7, 10
1,3-zwitterionic synthones 37, 38
1,3-zwitterions 42, 49, 54, 83, 86, 97–99, 

308, 334
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