Subject Index

a

acene 103 ff.

acetylene 12, 18, 76, 82, 84, 327

addition reaction 384

allotrope 1, 82, 375

ALS 389,411

anthracene 101, 276 {f., 388

anti-clockwise 3, 290

arc vaporization 9, 13, 16

aromaticity 231, 242, 267, 268, 372,
401 ff.

azacrown 88

azafullerene 341, 360 {f., 366 ff.

azafulleroid 135, 345, 353, 360, 388

azahomofullerene 306 {f., 360, 377,
398, 400

azide 134 ff,, 306, 341, 388

azirine 156

azomethine ylide 141 ff.

b

Baeyer—Villiger oxidation 355
Bamford-Stevens reaction 291
Benkeser 197

benzyne 158, 292, 388

Billups 200

Bingel reaction 80 ff., 115, 276 ff.

— retro-Bingel reaction 52, 84 ff., 380

Birch 197, 198, 200, 202, 205

Birkett 369

bisadduct 258, 291 ff., 306, 321, 325,
329 ff., 335 ft., 378, 379, 399

bisazafulleroid 346 {f., 353

bond length alternation 30, 80, 235,
243,277,293, 393, 402, 406

borafullerene 359, 372

bromination 282 ff., 401

Buckminster Fuller 5

building blocks 409

butadiene 12, 104, 118

c

13C NMR spectroscopy 15, 32, 37 ff,,
53 ff., 74 ff., 82, 121, 189, 255, 279,
362, 364, 369

C500 53,167, 256

Cy 393,402, 405

(CsoN), 360 ff., 366 ft.

Ceo

— formation of 19 ff.

— photophysical properties of 36

— physical constants of 33 ff.

— solubility of 35

— total synthesis of 17 ff.

CeoBry 268,271, 282 ff., 401

CyoBr, 283

CyoBrs 283

CeoClg 279, 310, 369

CD see circular dichroism

CeoF1g 268, 274 ff.

CeoFig 268, 272 ff., 276 ff., 390, 401

CeoF, 268,272 ff.

CeoFyo 268, 274 11

CeoFpy 268,271

CeoF3 268 ff, 272 ft.

CeoF, 2671t 275
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Subject Index

CeoFus 268 fF.

CyoF¢ 268, 275

CeoHys 185,191, 197 ff,, 205 ff.

CeoH, 185 ff, 192 ff.

CeoHy 185,191, 197 fF, 204 fF.

CeoH, 185,187 ff, 195 ff.

CeoHus 204 fF.

CeoH, 185,187 ff.

CeoHe 207 f£, 390

CeO 167,253

(CoN), 363 ff, 378

C,,, physical constants of 34

CoH,y 190

C,H, 185 fF, 190, 194 ff.

CroH, 190

CoHg 190

C,, 12ff.

Cye 13,25, 32,259, 380, 404

Cyg 25,32, 260, 380, 404

Cg 13,32, 393, 402, 405

Cy 121fF,32

Cqy 13,25, 32, 260, 380, 404

Cqy 25

Coy 25

calixarene 29, 39, 144, 147

carbene 86, 122, 168 ff.

Cava 112

charge-transfer 37, 64 ff., 88, 90, 95,
107, 115, 123, 144 ff., 163, 270

chiral fullerene 33

chirality 33, 90, 92, 159, 290, 302 ff.,
333, 375

chlorination 279 {f.

chlorofullerene 279 ff.

— reactions 280

— synthesis 279 ff.

circular dichroism 90, 260, 304 ff., 333

Clare 205 ff.

Clemmer 359

clockwise 3, 290

cluster modified fullerene 16, 345 {f,,
407

cluster opened fullerene 345 ff.

cluster-opening reaction 307

n-complexation 231 ff.

n°-complexation 231, 232, 242

conductivity 56, 95

corannulene 11, 31, 58, 80, 221, 307

COSMOSIL 28

cotton effect 304 ff.

crown ether 111,124,138, 144,147,333

crystal violet radical 65

cumulene 163

cyclic voltammetry 14, 49 ff., 91, 125,
163, 186, 251 ft., 256, 279, 329, 362,
368

cycloaddition 90, 101 ff., 186, 256,
276 ft., 291, 349, 375, 377 {f., 387 ft.

— [2+1] cycloaddition 122, 134, 168

— [2+2] cycloaddition 158 ff., 388

— [3+2] cycloaddition 119 ff., 224 ff.,
302, 317, 340 ft., 388

— [4+2] cycloaddition 101 ff., 326, 388

[4+4] cycloaddition 348

addition of alkene 161 ff.

— addition of alkyne 161 ff.

addition of azide 134

addition of azomethine ylide 141 ff.

— addition of benzyne 158

addition of carbene 168

addition of carbonyl ylide 155

— addition of diazoacetate 119 ff.

addition of diazoamide 119 ff.

addition of diazomethane 119 ff.

— addition of disilirane 157

addition of enone 159

addition of isonitrile 156

— addition of ketene and ketene acetal
164 ff.

— addition of nitrene 170

— addition of nitrile oxides and nitrile
imines 151

— addition of nitrile ylide 156

— addition of quadricyclane 166

— addition of silylene 172

— addition of sulfinimide 153

— addition of thiocarbonyl ylide 155

— addition of trimethylenemethane
138 ff.

— photodimerization of C¢, 166 ff.



cyclodextrin - 27, 39, 88

cyclohexadiene 107

cyclopentadiene 27, 101, 104, 307,
309 ff., 369, 388

cyclopentadiene mode 307 ff., 401

cyclophane 82, 320

d

Danishefsky diene 118

DBU 81 f{f,, 88, 156, 276, 311, 321,
329, 339

dehydrogenation 195

dendrimer 77, 84, 102, 123, 125, 144,
147,239, 251, 313, 317, 321, 334, 411

diazirine 168

diazoamide 132 {f.

diazoketone 132 {f.

diazomethane 119, 128 ff., 168, 327,
328, 398

dicyanopolyynes 20

Diederich 28, 33, 77, 84, 290, 320,
326, 329, 375, 376, 377

Diels—Alder reaction 16, 101 {f,,
107 ff., 123, 168, 302, 328, 338 ff,,
347, 349, 377, 387

— hetero-Diels—-Alder reaction 114, 387

— retro-Diels—Alder reaction 102,
114 ff.

dihydro[60]fullerene 123, 186, 396 ff.

dimer 78, 87, 88, 108, 125, 138, 167,
170, 218 ff., 247, 256, 353, 359, 362,
366

dimethylanthracene 102, 310 ff.,
371, 388

dioxirane 255

DMA see dimethylanthracene

dyad 333

e

Echegoyen 84

Eglinton—-Glaser macrocyclization 327
electrochemical reduction 55
electrocrystallization 55 ff.
electrocyclic reaction 346 ff., 353
electronic absorption spectra see UV/Vis

Subject Index

electron sponge 147

electron transfer 115

electrophilic reaction 57 ff., 251 ff., 296

— fullerylation of aromatics and
chloroalkanes 263 ff.

— osmylation 257 ff., 292, 377, 380,
389

— reaction with Lewis acids 263 ff.,
389

endohedral fullerene 12 ff., 345, 353,
356, 372, 384, 390, 404, 407

EPR see ESR

ESR 17,52, 53,55, 64, 65, 87, 213 {f,,
220 ff., 252, 260, 262, 280, 308 ff.,
362, 366, 392

Euler’s theorem 1, 29, 345

F NMR spectroscopy 153, 270, 271,
275

Fagan 74

ferrocene 39, 144, 151 ff., 155, 310,
368, 409

ferromagnetism 49, 66

fluorenide 80

fluorescence 37

fluorination 267 ff., 401

— with F, 269 ff.

— with metal fluorides 271 ff.

— with noble gas fluorides and
halogen fluorides 271

fluorofullerene 267 ff.

— reactions 276

Fostiropoulos 6

Fowler 32

Friedel-Crafts reaction 277, 281 ff.

fullerane 185

fullerene reactor 7 {f.

fullerenol 91, 251, 307

fulleride 49 ff., 54 ff.

— alkali metal fulleride 58 {f.

— alkaline earth metal fulleride 63 ff.

fulleroid 119, 122 ff., 132, 345 ff.,
350 ff., 388, 407

fulleropyrrolidine 86, 141 ff., 144, 377
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Subject Index

g
Gakh 201, 270

giant fullerene 24 ff., 407
Gomberg radical 218
Grignard 73,78

h

H,@Cq 357

Haddon 385

halogenation 267 ff., 376, 390

Hawkins 257

’He NMR spectroscopy 16, 189, 198,
200 ff., 281, 353, 404 ff.

‘He@Cy, 189, 404

He@Cq 16

heat of formation 33, 75, 192, 194,
203 ff., 207, 267, 293, 385

heterofullerene 16, 18, 134, 307,
359 ff., 384, 407

hexaadduct 236

hexakisadduct 102, 231, 301 ff,,
310 ff., 326 ft., 386 ft., 393, 399

high-speed vibration milling 82, 87,
103, 143

higher fullerene 20, 25, 28, 32, 33,
34, 38, 259 ft., 290, 375 ff., 401, 407

Hirsch 360

HIV 125, 141, 411

HOMO and LUMO 14 ff., 49, 236,
252, 294, 301, 350, 387, 395, 406 ff.

HOMO-LUMO gap 329

homofullerene 345, 398

Hiickel 4, 22, 50, 197, 198, 200, 202,
205, 235, 405

Huffman 5 ff., 24

hydrofullerene 49, 185 ff.

hydrogenation 104, 185 ff., 268, 377,
390, 403

— Birch—-Hiickel reduction 197 ff.

— hydroboration 293

— hydrogenation via hydroboration
186 ff.

— hydrogenation with hydrazine
and with organic reducing agents
191

— hydrogenation with reducing metals
188

— hydrozirconation 186 ff.

— reduction with molecular hydrogen
202 ff.

— reduction with Zn/HCl 198 ff.

— theoretical investigations 191 ff,,
203 ff.

— transfer hydrogenation 199 ff,, 205

hydrometalation 241, 245

hydrostannylation 228

i

infrared see IR

intercalation 54, 63 ff., 284
iodination 284

IPR see isolated pentagon rule
ipso substitution 277, 281
IR 5,38, 159, 227, 236
isobenzofuran 108
isocyanide 157

isolated pentagon rule 16, 19 ff., 29 ff.
IUPAC-name of Cg;, 1

J
Jahn-Teller distortion 62, 65 ff.
Jones 4

k

Kekulé 30, 191, 193, 378, 393,
395 ff.

Kepert 205 ff.

ketene 164 ff.

Knight shift 54

Knudsen effusion cell reactor 271

Komatsu 77, 308

Kritschmer 5 ff, 24

Kritschmer—-Huffman 360

Kriautler 325

Kroto 5

I

Langmuir-Blodgett see LB-film
LB-film 88,91, 111, 318
lipofullerene 311, 318



liquid crystal 313
Luh 341
LUMO see HOMO and LUMO

m

Maggini 141

magnetic resonance imaging 15, 345

Mannich reaction 368

Manolopoulos 32

mass spectrometry 4 ff., 11 {f., 16,
18 ff,, 25, 88 ft., 104, 197, 199 ft.,
257, 269, 272, 279 ff., 352, 361

Mattay 360

metallocene 64 ff.

methanofullerene 83, 123, 128 ff.,
135, 388

mixed hexakisadduct 314, 338 ff.

molecular orbital diagram 14, 50

Monel 269

Muhr 359

Millen 108

multiple addition 289 ff., 407

multiple functionalization 310 ff.

n

2(N+1)%rule 402, 405

N@Cq, 17,391 fF,

Nagase 13

Nakamura 340

nanotube 24 ff., 407 ff.

naphthalene 11,57, 58

Napier 112

near infrared see NIR

NICS 122, 404 ff.

NIR 52 ff, 56, 58, 65, 87, 252, 262

Nishimura 339

nitrene 134, 170 ff., 291

nucleophilic addition 73 ff., 186,
253, 296, 326, 375, 377, 385 ft., 389,
397, 406

— addition of acetylide 76 ff.

— addition of alkoxide 91

— addition of amine 87 ff.

— addition of carbon nucleophiles
73 ff.

Subject Index

— addition of cyanide 86 ff.

— addition of hydroxide 91

— addition of macromolecular
nucleophiles 93 ff.

— addition of phosphorus nucleophile
92 ff.

— addition to C,, 80

— cyclopropanation 80 ff., 291,
297 ft., 304, 317 ft., 329, 334, 377,
379, 380

— hydroalkylation 73 ff.

— hydroarylation 73 ff.

— reaction with organocopper
compounds 80

— reaction with silylated nucleophiles
83

— reaction with ylide 83

o

o-quinodimethane 108 ff., 112
'0,-sensitizer 107
oligohydrofullerene 186 ff.
open cage fullerene 384

Osawa 4

osmium tetroxide 257 ff.
oxidation 15, 107, 251 £f., 390

— electrochemical oxidation 251
— oxygenation 253 ff.

— reaction with acid 260

— strong oxidizing reagents 260
oxygenated fluorofullerene 275

p

Parkinson’s disease 389

Pauling bond order 193 {f.

pentagon road model 21

pentahaptofullerene metal complex
310

PET see photoinduced electron
transfer

phenyldiazomethane 124

phosphorescence 37

photoinduced electron transfer 261

pK, 75,186

POAV 385
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Subject Index

polyfluorofullerene 268, 390

polyhydrofullerene 4, 197 ft., 268

polymer 66, 90, 93 ff., 125, 138,
144 ff., 166, 170, 246, 251, 411

porphyrin 39, 64, 84, 107, 114, 123,
138, 144 1., 409

practical applications 409

Prato 141

Prato reaction 143 ff., 146 ff., 276

principles 383 ff.

production 6 ff.

Pummerer 153

purification of fullerenes 24 ff.

pyramidalization 297, 376, 385,
390 ff., 402, 406

pyrazoline 119

q
quasi-fullerene 2, 345, 355 ff., 384

r

radical addition 213 ff,, 389 ff,, 397

— addition of alkoxy radicals 217 ff.

— addition of alkyl radicals 213 ff.

— addition of alkylthio radicals 217

— addition of benzyl radicals 221 ff.

— addition of bis(trifluoromethyl)-
nitroxide 228

— addition of fluorinated alkyl radicals
215 ff,, 222 ff.

— addition of H-radical 216

— addition of phosphoryl radicals 217

— addition of tertiary amines 223

— metal-centered radicals 227

— multiple radical additions 220 ff.

— photochemical reaction with silanes
225

radical cation 261 ff.

radical sponge 213, 389

Re,(CO),, 214, 227

redox reaction 384

reduction 14, 15, 49 ff., 77, 78, 87,
123, 125, 185 ft., 236, 247, 256, 268,
329, 385 ft., 387, 406

— chemical reduction 57 ff.

— reduction with alkali metals 58 ff.

— reduction with alkaline earth metals
63

— reduction with mercury 63 ff.

— reduction with organic donor
molecules 64 ff.

— reduction with TDAE 64, 66

reductive electrosynthesis 55 ff.

Reed 252,261

regiochemistry 57, 219, 258, 267,
289 ff., 339, 393 ft., 396, 401, 402, 406

regioselectivity 75, 259, 289, 292,
300, 316 ff., 326, 334 ff., 353, 368,
376 ff., 399, 407

reorganization energy 38

resonance energy 403

ring current 122, 402, 403 ff.

ring-enlargement 350 ff.

Rubin 112, 328, 338 ff.

Riichardt 200

ruthenium 231

S

sarcosine 144 ff.

saturnene 274

Schlegel diagram 3 ff., 30, 204, 206,
273 ft., 280, 282 ff.

Shevlin 123

Shinkai 339

Shinohara 13

shrink-wrapping 12, 16, 361

silylmethylation 78

singlet oxygen 37

site labeling 289 ff.

Smalley 5,9 ff., 359

solar generator 10

spectroelectrochemistry 52

spherical aromaticity 405

Stone-Wales rearrangement 22, 24

strain energy 385

strain relief 406

sublimation 25

superacid 262

superconductivity 49, 59 ff., 61 ff.

SWNT see nanotube



t

T, state 9, 38

Taylor 200

T. 59ff, 63

TDAE 88, 351 see also reduction

tecton 289

template mediation 310 ff., 371

TEMPO 150, 214

tether 307, 326 ff., 333 ff,, 340 ff,, 349

tether-directed remote
functionalization 326 ff.

tetrathiafulvalene 39, 64, 103, 115,
123, 132, 144 ft., 167, 276, 278, 409

thiafullerene 372

topicity 392

tosylhydrazone 125, 128 ff., 132, 291

toxicity 141

trannulene 277

transition metal complex 231 ff,
377 ft., 387

— (M*Cy) transition metal complexes
231 ff.

— chromium 234

— cobalt 232

— gold 247

— iridium 232, 236 ff., 241, 247, 255

—iron 232

— manganese 232

— molybdenum 232 {f., 247

— multinuclear complexes 241 ff.

— nickel 232,233

— osmium 232, 233, 243 {f.

— palladium 57, 232, 233, 246 ff.

- platinum 82, 227, 232, 233, 235 {f,
247

— thenium 232, 242

— rthodium 232, 241, 245, 247, 310

— ruthenium 232, 241 ff.

Subject Index

— tantalum 232

— titanium 232, 234

- tungsten 232 ff., 247

— zirconium 187, 245 ff.

triad 149

trialkylsilyl radical 225

triplet excited state  see T;-state

trisadduct 297, 300, 306, 324, 334,
336, 380

TTF 167 see tetrathiafulvalene

u
UV/Vis 35,52, 58, 65, 76, 87, 91, 95,
123, 186, 236, 252, 260

7
Vaska’s complex 237 ff.
vinylamine mode 306 ff., 348, 400

w

water-soluble fullerene 81, 84, 88,125,
139, 147 ff,, 262, 314, 318, 389, 411

water-soluble fullerenol 262

Woodward-Hoffmann rule 346

Wudl 7,55, 66, 102, 119, 124, 128,
360, 365

X

X-ray crystallography 30, 32, 39,
54 ft., 89, 151, 232, 237 {f., 240 ff,,
244, 251, 256 {t., 270, 273 ft., 283,
302 ft., 308 ft., 349 ft., 355, 369, 396

X-ray spectroscopy 52

Y
ylide 139, 153 ff., 224, 292

see also nucleophilic addition
see also azomethine ylide
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