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Index

a
𝛼-(acylamino)acrylic derivatives 222
adamantane and diamantane amino acids

102
adamantane-containing perylene dye

327
adamantane-containing polymers 193
adamantane-containing SAMs on surfaces

137–146
adamantane modified cytochrome 251
adamantane porphyrin derivatives 251
adamantane radical cation formation

65, 66, 113, 115, 289
adamantane-stabilized metal

nanoparticles 160–162
1-adamantanethiolate SAMs 139
adamantanethione 319, 321
1-adamantyl acetic acid 99
1-adamantyl-1-adamantane 193–197,

279–281, 284
2-adamantyl-1-adamantane 284

functionalization 284
2-adamantyl-2-adamantane 284, 286,

287
1-adamantyl and 4-diamantyl complexes

219
2-(2-adamantylidene)adamantane 279,

280, 288, 290
AlBr3/tert-BuBr sludge catalyst 10
alkyladamantanes 39, 118
all-cis 1,3,5-trihydroxycyclohexane 286
1-aminoadamantane 103, 118, 226
𝛾-aminoadamantane carboxylic acids

101

aminoadamantane dirhodium
tetracarboxylate complex
226–227

amino alcohol derivative 105
3-aminodiamantane 103
4-aminodiamantane-9-carboxylic acid

324
4-aminodiamantane derivative 258
5-aminoisophthalic acid 253
anti-tetramantane 4
apical bis-dialcohols 88
apical 4-bromodiamantane 77
apical diamondoid thiols 150, 155
artificially phosphorus-doped CVD

diamond 305
aryl ethers 218–220
1-azadiamantane 307, 308, 316–317
4-azadiamantane 315
3-azidodiamantane 242
azobis(isobutyronitrile) (AIBN) 100

b
Balaban–Schleyer nomenclature 4
Balaban–Schleyer system 4
bastardane 10
benzo-fused cyclobutanes 224
4-benzonitrile 324
bicyclo[3.3.1]nona-2,6-diene 308
2,6-bicyclo[3.3.1]nonane derivatives 308
bicyclo[3.3.1]nonane system 308
B3LYP/6-31G(d,p) optimized bis-apical

diamantane dithiols 316
binding energies 36, 150, 270
bioactive diamondoid compounds 239
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biphenyl diamondoid phosphine ligand
219

bis(adamantyl)-1,2-dioxetane 292
1,2-bis(alkylmethylphosphino)ethane

222
1,6-bis[4-(4-amino-3-hydroxyphenoxy)

phenyl]diamantane 241
4,9-bis-4-(4-aminophenoxy)phenyl

diamantane 205
bis-apical diamantane amino acid 239
bis-apical diamantane derivatives 204,

268
bis-apical 4,9-diaminodiamantane

205
bis-apical phosphonic acid dichloride

109
bis-diamondoidyl chlorophosphonates

109
4,9-bis[4(3,4-dicarboxyphenoxy) phenyl]

diamantane dianhydride 205
bis[(4,6-difluorophenyl)pyridinato-N,C2′]

(picolinato)iridium(III) (FIrpic)-
based OLED device 324

1,3-bis-(1,2,4-triazol-4-yl)adamantane
196

1,6-bis(1,2,4-triazol-4-yl)diamantane
268

4,9-bis(1,2,4-triazol-4-yl)diamantane
268

3,5-bis(trifluoromethyl)phenyl moiety
226

bitopic 1,2,4-triazole diamondoid
ligands 268

black oil reservoirs 41
body-centered cubic structured gold

nanocluster Au38S2(AdS)20 160
bond dissociation energies (BDEs)

282
1-boraadamantane 308
1-boradiamantane 316–317
4-boradiamantane 315
borane-methyl sulfide (BMS) complex

290
“bromine-free” diamondoid derivatives

88
“bromine-free” methods 83
1-bromoadamantane 63, 65, 181, 279
2-bromo-derivative 65
1-bromo-2-hydroxydiamantane 94

4-bromotoluene 217
1-bromo-3,5,7-tris(mercaptomethyl)

adamantane 143
Buchwald–Hartwig amination reactions

215
bulky trialkylphosphines 215

c
camphene 172
carboxybenzyl-(Cbz) protected

1-aminoadamantane-3-carboxylic
acid 226

carboxylic acids and their derivatives
98–103

cataCXium® 215–218
catalysis, diamondoids in 213
catalytically active gold(I) compounds

218
cationic triamantane derivatives 262
C–C bond forming methods 118
C60(C70) endohedral complexes 306
CD-adamantane conjugates 251
C–H-bond functionalization 109, 110,

318
chiral ligand 1,2-diaminodiamantane

241
chloroacetamide diamantane derivative

104
C–H-substituted 4-bromo derivative

290
cis-phloroglucin 308
citraconimide derivatives 241
citrofulvicin 245
cluster halogenation 66
combined distillation/crystallization

technique 48
congressane 5, 10
copper (I)-catalyzed [3+2] azide-alkyne

cycloaddition 244
Corey–Chaykovsky methylenation

reaction 92
C3v-tetramantane 2, 4, 8, 43, 67–68, 77,

86, 87
[Cu2(bipy)2(DIENDIA)]2+ complex 120
cucurbiturils 251, 255, 260, 262
cyclic oligosaccharides 251
β-cyclodextrin 252
cyclodextrins 160, 251
cyclohexamantane 2, 25, 46, 48, 279



Index 345

d
dangling bonds 35, 177
daphnezomine A and B 245
dapholdhamine B 245
([1231241(2)3]decamantane (C35H36) 5,

186
1,3-dehydroadamantane 90
dehydrogenated octahedral and

cuboctahedral nanodiamond 20
3,6-dehydrohomoadamantane 90
deuterium-labeled diamondoids 45
1,7-diadamantane thioperylene-3,4,9,10-

tetracarboxylic diimide 141
1,3-diadamantyl disubstituted

imidazolium salt 224
diadamantyl ether 265, 266
dialkyl or alkylaryl phosphinic acid

chlorides 110
diamantane 1

cucurbituril complexes 259
dichlorodicarboxyates 200
functionalized chelating

triazacyclononane ligand 264
polyimides 204, 205
quaternary ammonium salt 256
radical cation 113, 116, 117

3-diamantane acrylates 198
diamantane 5-aminoisophthalic acid

derivative 253
diamantane-based polymeric maleimides

and acrylates 197
4,9-diamantane bis-carbaldehyde 107
diamantane-containing polyamides 202
diamantane 4,9-derivatives 182
4,9-diamantane dicarboxylate 269
diamantine-1,6-dicarboxylic acid 11,

201
diamantine-4,9-dicarboxylic acid 156,

182–184, 270
diamantane-4,9-dicarboxylic acid

dihydrazide 270
1,6-diamantanedichlorodicarboxyate

200
1-diamantane thiol 146
4,9-diamantyldithiol 147
4-diamantyl acrylate 198
4-diamantyl methacrylate 198
1-diamantylmethyl ketone 92, 93
1-diamantyl triflate 112

1,2-diaminodiamantane 241
based platinum complexes 241, 242

1,6-diaminodiamantane 205
4,9-diaminodiamantane 205, 256
diamond-3C-SiC microdomes 177
diamond growth inside nanotubes

180–186
diamond-like 2D-electronics 146
diamondoid acetic and propionic acids

100
diamondoid amine synthesis 103
diamondoid amino acids 239, 240
diamondoid carboxylates 225, 228, 269
diamondoid carboxylic acids 98–100,

253
diamondoid-containing p-σ-n type

molecular rectifier 160
diamondoid-decorated oligonucleotides

244
diamondoid-decorated Sn/S clusters 269
diamondoid dirhodium tetracarboxylate

complexes 228
diamondoid functionalizations

alcohols and ketones 83–98
as alkane CH activation models 63–69
carboxylic acids and their derivatives

98–103
halogenations 75–83
nitrogen-containing compounds

103–108
other diamondoid derivatives

118–121
phosphorous-and sulfur-containing

compounds 108–113
single electron oxidations 113–118

diamondoid indices 40, 41
diamondoid-modified oligopeptide

catalysts 228
diamondoid NHC ligands 224
diamondoid nitrates 83
diamondoid phosphine ligands 213, 218,

219
diamondoid phosphonate

7-dichlorophosphoryl-[1(2,3)4]
pentamantane 177

diamondoid phosphonates 154, 177,
179, 180

diamondoid phosphonic acid dichlorides
109, 110
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diamondoid polymers
based on 1-adamantyl-1-adamantane

194–197
based on difunctionalized diamantanes

198–207
based on monofunctionalized

diamantanes 197–198
diamondoid-promoted growth of

diamond under HT-HP or CVD
conditions 171–177

diamondoid self-assembly
adamantane-containing SAMs on

surfaces 137–146
adamantane-stabilized metal

nanoparticles 160–162
applications of diamondoid SAM

materials 160
other applications of diamondoid SAM

materials 156–160
pristine diamondoids on surfaces 156
for SAM formation 146–156

diamondoid thiols 50, 51,52, 112, 146,
147, 150, 154–156, 158, 268, 322,
323

diamondoid-to-diamond conversion
mechanism 173

diamondoid/Ru nanoparticles 229
diamondoids

defined 1
electron affinities 24–25
ionization potentials 23–24
molecular symmetry of 1
nomenclature 2–6
physical properties of 14–18
preparation of 8–14
spectroscopy of 18–23
strain 5–9
structures and symmetry of 2
synthesis from adamantane 182–186
vibrational spectroscopy 25–28

diamond planets 36
di-bora-di-azaadamantane 314
3,3′-dibromo derivative 284
4,9-dibromodiamantane 181–182
4,9-dichlorocarboxylates 201
7-dichlorophosphoryl-[1(2,3)4]

pentamantane 44, 177, 178
diethylaminosulfur trifluoride (DAST)

82

1,3-diethynyladamantane 194, 200
3,3′-diethynyl-1,1-biadamantane 194
4,9-diethynyldiamantane 198, 200
4,9-dihalodiamantanes 182
4,9-dihydroxydiamantane 182
4-dimethylaminodiamantane 258
dioxiranes 90, 91
9,9-diphenyl-4,4-bis-diamantyl 285
4,9-diphenyldiamantane 285
dirhodium adamantyl glycine catalysts

228
dirhodium tetracarboxylate adamantane

complex 225
dirhodium tetracarboxylate adamantyl

complex 226
dispersion doping 305, 327, 328
1,3-disubstituted adamantane

1,3-phenoxycarboxylic acid 204
1,1-disubstituted alkenes 225
2,6-disubstituted naphthalene derivative

257
D-mannose-diamondoid conjugates 254
1-dodecanethiol 139, 140
doped diamondoids

@-doping 306–307
external doping 318–329
internal doping 308–318

double Criegee rearrangement 308
dualist graph convention, for

diamondoids nomenclature 5

e
electron affinities 24–25, 315
electronic photodissociation 114, 116
electrophilic nitronium species 83
energy diagram 152
ethanodiamantanes 40, 41
ethanotriamantanes 40, 41
external doping 305, 318–329

f
farnesol carbamate 226, 227
ferrocene-terminated alkane thiols 144
“flexible steric bulk” concept 232
fluorene 172
fullerene C60 264

g
GC-GC-TOFMS method 39
gem-dibromoadamantane 287
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Gramicidin S 240
graphite-cluster diamond (GCD) 175
guanosine monophosphate (GMP) 241

h
H-abstraction/substitution reactions 64
Hal3C⋅ steric factors 68
halogenations 65, 68, 69, 75–83
4-{3-[4-(9H-carbazol-9-yl)phenyl]

adamantan-1-yl}benzonitrile 326
H-coupled electron transfer (HCET) 65,

66
Heck reaction 215, 216, 218
[121321]heptamantane 5
heteroadamantanes 309
heterodiamondoids 245, 311
[12312]hexamantane 5
hexaoxadiamantane cages 308–309
higher diamondoids for diamond

nucleation 177–180
homodiamantane 91
10H-spiro[acridine-9,2′-adamantane]

with 2,4,6-triphenyl-1,3,5-triazine
324

hybrid diamantane/aryl polyamides
202–203

hybrid diamond-SiC microdome
structures 177

hydride transfer 64
hydrogen-coupled electron transfer

(HCET) transition structures 67,
68

hydrogen-terminated diamonds 36
hydrophobic effect 251
𝛽-hydroxy carboxylic acid derivatives

106, 107
1-hydroxydiamantane 93, 94
4-hydroxydiamantane 242
2-hydroxy-2-(1-diamantyl)acetic acid 93
9-hydroxydiamantyl-4-phosphine 323
hydroxy-diamondoids 83, 85, 88, 262
9-hydroxyhomodiamantane 91
hydroxyphosphine 267, 268

i
ICl6

+ heptahalogen (Hal7)+ electrophiles
66

internal doping 18, 96, 305, 308–318, 324
internally-doped adamantanes 308–309

1-iodoadamantane 82, 280
ionization potentials 23–24, 27, 113, 114,

155
isomeric alkyl diamondoid derivatives

40
isomeric γ-cations oxadiamant-6-yl 97
isomeric diamondoids 5, 41, 43
isomeric hydroxy adamantanes 267
isopropylidene diamantane 92
iso-tetramantane 86

k
kinetic isotope effect (KIE) 66
Koch–Haaf reaction 98, 99, 101
Koser’s PhIOH reagent 290

l
least sterically crowded pentamantanes

43
lectin concanavalin A (ConA) 254, 255
London dispersion (LD) interactions

137, 215, 224, 251, 258, 262, 265,
267, 282, 289

m
maleimide derivatives 241
m-chloroperbenzoic acid (MCPBA) 105
Meerwein’s ester 8, 9
meso-alkane-1,2-diols 230, 231
meta-bis(10-bromo-9-anthryl)benzene

264
methyladamantane 40, 91
𝜔-(4′-methylbiphenyl-4-yl)ethane thiol

141
ω-(4′-methylbiphenyl-4-yl)propane thiol

141
methyldiamantane 40, 49
7-methylenebicyclo[3.3.1]nonane-3-one

308
1-methylimidazole 88
micellar adamantane-based capsule 264
microwave-assisted nonionic surfactant

extraction (MANSE) 50
microwave plasma (MP) CVD techniques

173
molecular surgery 306
molecular symmetry of diamondoids 1
multicatalyst oligopeptide 230
myo-inositol 308
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n
nanodiamonds 1

dehydrogenated octahedral and
cuboctahedral nanodiamond 20

particles 2, 20, 25, 35, 36, 151, 171,
172, 175, 279, 287, 288, 305

nareline 245
naturally occurring diamondoids

alternative natural sources of 48–50
in the Earth’s crust 38–40
formation in the Earth’s crust 42–44
in geochemical studies 40–42
large-scale isolation of 44–48
other derivatives in nature 50–52

N-(1)-diamantylmaleimide 197
N-heterocyclic carbenes (NHC) 154,

223–224, 231
N-heterocyclic diamondoid carbenes

232
nitrogen-containing compounds

103–108
nitronium tetrafluoroborate 82
non-equilibrium Green’s function

(NEGF)–DFT method 316
non-proteinogenic adamantane amino

acids 240
norbornene dimer 10, 42

o
octahedral crystals 44
oligomeric bis(2-ethylhexyl)-p-

phenylenevinylene monomers
206

oligopeptide-based multicatalyst system
231

1D-diamond nanoscale materials 180
orange 2,6-adamantanedithione 319
organometallic diamondoid derivatives

121
oxaadamantane 96, 285, 308
3-oxadiamantane dimer 286
oxadiamondoids 96, 97
5-oxatriamant-2-yl 97
oxidative esterification 231
oxindoles 215, 217
oxygen-doped adamantane and

diamantane dimers 286
ortho-methylated carbamoyl chlorides

215

p
palladium triadamantyl phosphine

complex 221
panacosmine 245
paraffin wax 172
Pd-catalyzed Buchwald–Hartwig

amination 217
Pd-catalyzed Sonogashira–Hagihara

coupling 218
Pd-catalyzed Suzuki coupling 216
Pd-catalyzed synthesis of aryl ethers 219
peanut-shaped nanostructures 264
pentamantane 1, 5, 8, 21, 39, 43, 44, 46,

47, 51, 92, 146, 151, 177–180, 186,
316, 322, 323

[12(1)3]pentamantane 179
[1212]pentamantane 5, 92
[1(2,3)4]pentamantane

chlorophosphonate 179
pentamantane thiols 146
peptide-based bioactive compounds 239
perylene-3,4,9,10-tetracarboxylic

bis-imide moiety 326
perylene-3,4,9,10-tetracarboxylic diimide

141, 142
pharmacophore TD550 242
phenyl-1-adamantyl ketone 280
phenylboronic acid 217
phenylhydroxy diamantane 311
phosphaadamantane 308
1-phosphadiamantane 317
phosphorous-and sulfur-containing

compounds 108–113
π-methyl histidine (Pmh) 229
poly(amide-imide) diamantane

co-polymers 206
poly(amide-imide)s 206
polyaryene ether ketone

triphenylphosphine oxide
polymers 201

polyhalogen cations 66, 67
polyhalogen electrophiles 66
polymantanes 2, 3, 10, 15
polymeric maleimides 197
polymers based on

1-adamantyl-1-adamantane
194–197

polymers based on difunctionalized
diamantanes 198–207
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polymers based on monofunctionalized
diamantanes 197–198

polyvinyl adamantane 193
pristine diamondoids 50, 289, 305, 324

on surfaces 156
3-propyl-7-methylene-3-borabicyclo

[3.3.1]-nonane 308
protobranching 6, 9
pseudotetrahedral tetrahalogenated

adamantane 81
pure type-IIa diamond 305

q
quantitative diamondoid analysis 45
quinuclidine radical cation 68

r
radical C–H-halogenations 78
red-orange crystalline adamantanethione

319
relatively stable primary diamondoid

phosphines 223
rubrene endoperoxide 292
ruthenium-substituted polyoxometalates

91

s
saturated diamondoid oligomers

279–287
scholarisine H 245
Schotten–Baumann reactions 107
secondary 1-adamantyl and 4-diamantyl

phosphine oxides 219–220
secondary phosphine oxides 219
self-assembled monolayers (SAMs) 25,

137–162, 289, 291
self-healing polymers 197
sesquihomoadamantene 292, 293
shock-wave diamond formation 36
single electron oxidations of diamondoids

113–118
singly occupied molecular orbital (SOMO)

114, 116, 153, 322, 323
skew-tetramantane 4
Sonogashira coupling 217, 224
spiro[adamantane-2,4′-homoadamantan-

5′-ol] 287
spirooxindoles 215
stabilomeric synthesis 9, 11, 42

sterically-congested medial diamantane
dimer 285

sterically crowded adamantane and
diamantane amides 107

sterically demanding triadamantyl
phosphine 221

substituted diamondoid phosphine
derivatives 224

sulfamate ester 105
supramolecular adamantane hydrogels

and polymers 251
supramolecular architectures

adamantane modified cytochrome
251

adamantane porphyrin derivatives
251

4-aminodiamantane mono derivative
258

5-aminoisophthalic acid 253
binding constants 260–261
biological cell membranes 254
1,6-bis(1,2,4-triazol-4-yl)diamantane

268
4,9-bis(1,2,4-triazol-4-yl)diamantane

268
bitopic 1,2,4-triazole diamondoid

ligands 268
cationic triamantane derivatives

262
CD-adamantane conjugates 251
cucurbiturils 251
cyclic oligosaccharides 251
cyclodextrins 251
β-cyclodextrin 251–252
diadamantyl ether 265–266
diamantane 5-aminoisophthalic acid

derivative 253
diamantane cucurbituril complexes

259
4,9-diamantane dicarboxylate 269
diamantane functionalized chelating

triazacyclononane ligand 264
diamantane-4,9-dicarboxylic acid

dihydrazide 270
4,9-diaminodiamantane 256
diamondoid carboxylic acids 253
diamondoid-decorated Sn/S clusters

269
4-dimethylaminodiamantane 258
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supramolecular architectures (contd.)
D-mannose-diamondoid conjugates

254
fullerene C60 264
“hydrophobic” effect 251
hydroxy-diamondoids 262
hydroxyphosphine 267
isomeric hydroxy adamantanes 267
lectin concanavalin A (ConA) 255
loop binding mode 260
meta-bis(10-bromo-9-anthryl)benzene

264
micellar adamantane-based capsule

264
primary ammonium binding mode

260
quaternary ammoniumbinding mode

260
supramolecular adamantane hydrogels

and polymers 251
tetrameric cubane-type alkoxide 267

Suzuki–Miyaura couplings 217, 218
of chloroarenes 221

t
Taft polarizability parameter 221
1,3,5,7-tetraboraadamantane 314
terengganesine A 245
terminal diamondoid 1,3-dienes 119
tert-butyldimethylsilyl (TBDMS) 88
tert-disubstituted diamantanes 76
tert-disubstituted triamantanes 75
tertiary and secondary diamantane

amines 104
tertiary diamondoid phosphines 111
1,3,5,7-tetraazaadamantane 312
1,3,5,7-tetrabromoadamantane 79
1,2,4,5-tetracyanobenzene (TCB)

115–117
tetraester 8
tetrahydrodicyclopentadiene (THCPD)

9, 42
tetrakis[3,5-bis(trifluoromethyl)phenyl]

borate 289
[1(2)3]tetramantane 4, 43
tetramantanes 21, 39, 40, 46, 47, 51, 86,

113, 156

[121]tetramantane 4, 5, 279, 280
[123]tetramantane 1–2, 4, 9, 25, 27, 75,

77, 78, 113, 156, 158
tetramantane thiols 146
1,3,5,7-tetramethyladamantane 7, 67
tetrapeptide (Boc-L-Pmh-AGly-L-Cha-L-

Phe-OMe) 229
1,3,5,7-tetraphenyladamantane 327, 328
thiatriamantane 51, 311, 312
Tolman cone angle 213, 214
Td-pentamantane 8
trans-1,2-alkanediols 230
trans-cycloalkane-1,2-diols 230
triadamantyl-1-phosphine 112
triamantane 1, 45, 100, 146, 155, 198,

243, 253–255, 262, 263, 279, 314,
339

triamantane thiols 146
1,3,5-triazine-2,4,6-triamine 141, 142
1,2,4-triazole linkers 196
1,3,5-tribromoadamantane 79
2,2,2-trifluoroethanol 88
trioxaadamantane 244, 308, 309
2,4,10-trioxaadamantane derivatives 308
2,4,6-trimethyl adamantane 44
3,5,7-trimethyladamantyl-1-acetamide

283

u
unnatural amino acids 103, 239
unsaturated oligomers 287–293
unusually stable cyclic peroxide 291
urea-functionalized adamantyl dirhodium

tetracarboxylate complex
226–227

urotropine/1,3,5,7-tetraboraadamantane
molecular crystal 314

v
valence photoelectron spectroscopy 27,

283
vibrational spectroscopy 15, 25–28
vinyl diamondoids 120

w
Wurtz coupling of 1-bromodiamantane

281


