
Index

a
ab initio calculations 72, 329, 389
acetonitrile complex 338
acetophenone ligands 205
acetylacetonate gold(I) metal 81
– derivatives 81
– ligands 205
acid-base reactions 142
acidic alkynyl proton 336
addition-fragmentation chain-transfer

polymerization 150
AFM microscopy 143
Ag-Ag interactions 270
alkali metal aurides 5, 183
– CsAu 5
– RbAu 5
alkali metal salts 217
alkenes 439, 441, 462, 474
– hydroalkoxylation 439
– hydroamination 441
– hydrogenation 475
– stereochemistry 462
alkoxy cyclization 471
alkyl gold(III) complexes 41
alkynes 447, 458, 461, 463
– hydration 447
– hydroalkoxylation 447
– hydroamination 458
– hydroarylation 463
– hydrocarboxylation 461
alkynyl gold complexes 33
– derivatives 44
alkynyl ketones 466
– carbocyclization 466
alkynyl ligands 30, 409
alkynyl phosphano gold(I) complexes 410
alkynyl phosphine derivatives 450
amine ligands 147

amine-stabilized gold nanoparticles 147
– synthesis 147
amino hydrogen atoms 312
amino indolizines 460
– gold(III) catalyzed multicomponent

synthesis 460
aminopropyltriethoxylsilane (APS)

monolayer 167
amphiphilic molecules 404
analogous hexaaurated complexes 78
ancillary ligands 390
anionic bidentate pyrazolate 423
– synthesis 423
anionic heterometallic chains 211
anionic ligands 22, 92
– halogens/pseudohalogens 22
anions 300
– mutual arrangements 300
antiarthritic drug 13, 87
– Auranofin 13, 87
– gold thiomalate (myocrysine) 13
– thiolate-goldphosphine derivatives 87
aprotic solvents 365
– acetonitrile 365
– chloroform 365
– dichloromethane 365
arborescent monodisperse nanometer sized

molecules 157
– dendrimers 157
aromatic ring isocyanides 419
aromatic-substituted imidazolate 318
arsenic 80
– donor ligands 89
– tetrahedral geometry 80
arsine, see phosphine ligand
aryl gold(I) complexes 31
aryl gold(III) complexes 42
aryl ligands 41–42
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ascorbic acid 161
Au-Ag-Au system 268
Au-Ag distance 377
Au-Ag interactions 33, 260, 264, 266, 269,

378, 381
– heterometallophilic 260
Au-Ag supraclusters 7
Au-Au-Au angles 356
Au-Au bond lengths 139
Au-Au interactions 15–16, 18, 25, 107, 223,

356, 363, 381, 491
– interatomic distance 229
Au-Au single bonds 4
Au-centered icosahedral species 263
Au-centered pentagonal antiprisms 272
Au-Cu interactions 260
– heterometallophilic 260
Au-Hg bonds/interactions 186
Au-metal bonds 251
– interactions 251
Au-Si bonds/interactions 219
Au-Tl interactions 196, 212
Au-transition metal bonds/interactions 235
Au nanorods 161–163
– mechanism 162–163
Au NP 160
– DNA hybrid method 172
– dodecanethiol-stabilized 160
– peptide chain hybrids 164
Au NP-biomolecule interactions, see specific

affinity interactions
Au(I)-Au(I) interactions 48
Au(III) ions 327
Au/Al2O3 catalysts 479
Au55 clusters 142
– 2D cubic lattices 142
– 2D hexagonal 142
AuCl catalyzed reactions 461
AuPTA fragment 18
aurophilic attraction 4, 113
aurophilic bonding 11, 296, 492
aurophilic interactions 10, 25, 28, 33, 65–66,

70, 78, 80, 85, 91–92, 94, 97, 109, 117, 313,
331, 397, 493

Au-Xe bonding energy 37
auxiliary ligands 28, 34
azobenzene ligands 410

b
benzimidazolate 112
– derivatives 112
– luminescent properties 112
bi-cyclic ring systems 466
bidentate diphosphines 96

– bis(diphenylphosphino) methane
(dppm) 96

bidentate ligands 16, 23, 47, 90, 95, 101, 263,
372

– bis(ylide) 16
– dithiocarbamate(s) 16, 47
– dithiolate 16
– dithiophosphates 16, 47
– phosphoniodithioformate 16
– pyridine-2-thiolate 16
– xantate 16
bifunctional linkers 164
– disulfides 164
– phosphines 164
– thiols 164
biocatalytic electrodes 172
biological molecules 492
– oligonucleotides 492
– polynucleotides 492
biomolecule-nanoparticle interaction 164
biotin-streptavidin interaction 165
biotinylated proteins 164
– immunoglobulins 164
– oligonucleotides 164
– serum albumins 164
bipyridine ligands 216
bluish-white luminescence 370
bridging diphosphine ligands 91
bridging ligands 27, 38, 46, 263
bromine atoms 321
bronchial asthma 493
– gold sodium thiomalate 493
– gold thioglucose 493
Brust–Schiffrin method 145–146, 148, 151
bulky monophosphines 81
bulky phosphines 26
butterfly metallic cores 245, 253
tert-butyl esters 437

c
carbene ligands 30
calamitic liquid crystals 408, 411, 425
– pyrazole ligands 425
calamitic mesophases 404
– nematic phase 405
– smectic phases 405
Cambridge Structure Database 182, 186
capping ligands 148
capping-reducing agent 154
carbene compound [Au{C(NHMe)NEt2}(SCN)]

71
carbene gold complexes 32
carbeniate ligands 24
– [Au3(MeN¼COMe)3] 24
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carbon-carbon bonds 493
carbon-halogen bond dissociation

energies 39
carbon monoxide oxidation 481
carbonyl gold(I) complexes 30
carbonyl groups 472
carbonyldicyclopentadienyl-niobium

fragments 237
carborane-dithiolate ligand 106
carboxylic acid 327, 461
– acid residues 306
– dimer 333
– end groups 328
catalysis 429
– principle 429
– scientific method 429
catalytic system 461
cathode ray tube (CRT) monitors 408
cation-anion interactions 305, 386
cation-anion pairs 300
cationic bis(isocyanide) compounds 419
cationic gold(I) complexes 435
cations 300
– mutual arrangements 300
cetyltrimethylammonium bromide

(CTAB) 161
Chaga disease 493
chalcogen atoms 83
chalcogen-centered gold(I) complexes 27
– chemistry 28
chalcogen ligands 46
– donor ligands 76
– gold(III) complexes 46
chalcogenolate gold(I) complexes 29
charge transfer interactions 372
chelating amine-imine 209
chelating diphosphines 22
chelating ligands 41
chiral ferrocene diphosphine ligand 494
chiral isocyanide 420
Chitosan-stabilized Au NPs 155
chloride ligands 451
chlorogold(I) aliphatic amines 330
cholesteryl benzoate 403
citrate-capped Au NPs 157
citrate-stabilized gold nanoparticles 151, 161
citrate-stabilized seed particles 162
closed-shell interactions 65
closed-shell metal atoms 4
condensation reactions 472
Conia-ene reaction 462
core-shell particles 152
Coulomb repulsion 226
Coulomb rules 390

crystal phosphorescence excitation
spectrum 374

Cu(II)-pyrazine units 77
cyclic hexamers 23
cyclic trinuclear gold(I) complexes 367
cyclometallated gold(III) complexes 42
cyclometallated ligands 44
cyclopropyl carbenoid intermediate 470

d
d-orbital energies 359
DDT-protected gold nanoparticles 144
decomposition reactions 429
dendrimer-Au NPs composites 160
dendrimer encapsulated nanoparticles

(DENs) 157
dendrimer-nanoparticle composites

(DNCs) 157
dendrimer sequesters gold ions 157
dendrimer stabilized nanoparticles

(DSNs) 157, 158
dendrimer terminal nitrogen ligands/gold

atoms 159
dendrimers 157
dentritic polymers 17
– phosphorus atoms 17
DFT calculations 10, 36, 91, 374, 381
di-substituted pyrazole ligands 425
dialquinyl groups 95
diamagnetic species 38
diastereoselective reaction 469
dicoordinated gold(I) mononuclear

species 68
dimercaptosuccinic acid (DMSA) 146
dimeric xenon cation 49
dimerization process 81
dinuclear aggregates 68
dinuclear derivatives 263
dinuclear diphosphine gold(I) thiolate 30
dinuclear gold(I) complexes 16, 422
dinuclear gold(I) mesogens 418
– biphenylisocyanide 418
– phenylisocyanide 418
dinuclear gold(II) complexes 38
dinuclear gold(II) derivatives 39
dinuclear homoleptic gold(II) complexes 38
dinuclear species 102
dinuclear units 359
diphenylphosphinite acid ligands 70
diphenylphosphinous acid ligands 70
diphosphine ligands 19, 22, 34, 83, 240
– 2-thioxo-1,3-dithiole-4,5-dithiolate 19
dipole–dipole interactions 403
discotic mesogens 424
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– schematic representation 424
discotic mesophases 406
dispersive interactions 230
distorted trigonal bipyramidal geometry 245
distorted trigonal prismatic geometry 240
dithiobenzoate ligands 413
dithiolato ligands 93, 262
dithiolene or dithiolate systems 49
dithiophosphate complexes 362
– crystal structures 362
dithiophosphinate complexes 362
– crystal structures 362
DMSO-bound hydrogen atoms 339
DMSO molecules 209–210
DMSO oxygen atom 338
DMSO solvate 364
DNA–DNA hybridization 164
DNA-functionalized Au NPs 164
DNA-nanoparticle conjugates 164
DNA double-helix 46, 172
– antiproliferative effects 46
– denaturation-rehybridization 172
DNA hybridization 172
donor-acceptor complex 42
donor ligands 23, 41, 91, 183, 305, 375, 378
– arsenic 375
– carbon 23, 41
– chalcogen 183
– phosphorus 24, 91, 375
– sulfur 305
– tetrahydrothiophene 39
– trinuclear 378
double-bond sequence 457
doubly-bridging chalcogenolate

complexes 30

e
Egyptian tombs 1
eight-membered ring annulation 463
Einstein�s theories of relativity 3
electro-optic display systems 405
– flat-panel displays 405
electron-deficient phosphines 461
– P(C6F5)3 461
electron-rich arenes 444, 464
– addition of 444
electronegative atoms 326
– halogens 326
– nitrogen 326
– oxygen 326
– sulfur 326
electronegative element 295
– halogens 295
– nitrogen 295

– oxygen 295
– sulfur 295
electronegative ligands 49
– fluorine 49
electrostatic interactions 163
emission bands 353
emission spectra 355
endo-dig cyclization transition states 470
enolate alkylation 462
environmentally-acceptable compounds, see

waste management
enyne metathesis 465
EPR simulations 36
ESI mass spectrometry 137
ESI-MS spectra 145
ethanol solvates 336
ethylene glycol dimethacrylate (EGDMA) 155
EXAFS measurements 140
exo-dig cyclization transition states 470
exo-methylene lactones 461

f
Fenske–Hall molecular orbital

calculations 386
ferrocenyl derivatives 316
fluorine atom 297
fluoroaryl ligands 419
four-coordinate gold(I) complexes 21, 23
four-coordinate homoleptic species 23
Frechet-type dendrons 160
free electron models 6
frozen solutions 353
– excitation spectra 353
furane derivatives 444

g
gas phase hydrogenation 476
Ge-atom bridges 226
gel electrophoresis 164
gluconic acids 478
a-glucosides 471
– diastereoselective synthesis 471
gold 1, 408
– advantages 408
– auxiliary ligands 33
– based metallocryptate 184
– chemical properties 2
– chemistry 4
– edge-sharing bitetrahedral

arrangement 133
– electronic configuration 2
– history 1
– nanotechnology 131
– physical properties 2
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gold(I)-activated allenes 438
gold(I)-catalyzed transformations 467
gold(I)-gold(I) interactions 66
gold(I)-gold(III) distances 113, 116
gold(I) mesogen 420
gold(I)-sulfur compounds 363
gold(II) derivatives 39
gold(III) catalysts 435
gold(III) complexes 41, 44–45, 47
gold(III) cyclometallated complexes 42
gold(III) porphyrins 45
gold-antimony compounds 232–234
gold atom(s) 136, 247, 252
– icosahedron 136
– T-shaped 252
gold-bismuth bonds/interactions 231
gold-bismuth compounds 235
gold-carbene complex 411
gold catalysis 430–431, 460
gold-catalyzed reactions 432, 475
– carbon-sulfur bond 435
– cycloisomerization 454
– field 481
gold chloride isocyanide complexes 11
gold-chlorine interactions 225
gold-chromium compounds 238
gold-coated polyester films 491
gold-containing complexes 347, 351
gold-containing materials 347
gold-containing pentanuclear clusters 253
– heterometallic framework 253
gold-copper supramolecular systems 383
gold clusters 139
gold-donor atom interactions 492
gold fullerenes 10
gold-gallium compounds 192–196
gold-germanium bonds 222
gold-germanium clusters 226
gold-germanium compound 222–227, 297
gold-gold bonds 35, 131, 295
gold-gold contacts 10, 18, 74, 216, 371, 380
gold-gold distance 69–70, 100, 115
gold-gold interactions 26, 44, 66, 69–70, 78,

83, 97, 101, 110, 117, 189, 295, 350–354,
357, 359–366, 369, 371, 383, 387, 415, 491

– importance 353
gold-halogen bonds 222
gold-heterometal bonds 181, 295
gold-heterometal complexes 385
gold-heterometal compounds 272
gold-heterometal contacts 66
gold-heterometal interactions 181, 295, 351,

376, 384
gold-indium compounds 194–196

gold inks 492
gold-lead compounds 231
gold-manganese compounds 241
gold-mercury bonds 189
gold-mercury compounds 186–192
gold mesogens 408–409, 422
gold metal 493
– importance 493
gold-molybdenum compounds 239
gold nanoclusters 8–10
gold nanoparticle(s) 9, 131, 144, 146–147,

152, 154, 169, 492–493
– applications 169–172
– cored dendrimers 160
– importance 493
– properties 169–172
– synthesis 144, 147
gold nanorods 166
– self-assemblies 166
gold nanotubes 10
gold-phosphine cluster 137
– thiol-modified 137
gold-rhenium compounds 241
gold-silicon compounds 221
gold-silver analogous systems 386
gold-silver compounds 263
gold-silver entities 377
gold-silver interactions 382, 383
gold-stibine complexes 234
gold sulfur ligands 239
– affinity 239
gold-technetium compounds 243
gold-thallium complexes 397
gold-thallium compounds 196–217
gold-thallium interactions 392, 396
gold-tin compounds 227–231
gold-titanium compounds 237
gold-tungsten compounds 239
gold vanadium compounds 238
gulonic acids 478

h
halide ligands 13
haloalkanes 38
halogen(s) 22, 38, 92
– oxidative addition reaction 38
heteroatom bridged gold(I) complexes 26
heteroatom-centered complexes 26
N-heterocyclic carbene coordination

species 264
N-heterocyclic gold carbenes 43, 451, 467
– ligands 33
heterodimetallic/trimetallic cores 245
heterogeneous catalysis 431–432, 475
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heteroleptic gold clusters 135–136
– structure 135
heterometal atoms 85
heterometal entities 376
– luminescent supramolecular gold 376
heterometallic acetylacetonate

complexes 339
heterometallic Au-Ag compounds 260
heterometallic Au-Cu compounds 260
heterometallic chains 397
heterometallic complexes 110
– gold 110
– iridium 110
– ruthenium 110
heterometallic cores 246
heterometallic gold-metal bonds 181, 268
heteronuclear arrays 77
heteronuclear derivatives 77
heteronuclear materials 377
– synthesis 377
heteropolymetallic compounds 85
heteropolynuclear system 396
hexafluorobenzene derivative 319
hexafluorophosphate ion 297
hexagonal columnar mesophases 415
hexanuclear prismatic units 372
hexanuclear systems 246
high-angle annular dark-field scanning

transmission electronmicroscopy (HAADF-
STEM) 137

high-resolution transmission electron
microscopy 150

higher nuclearity systems networks 375
higher oxidation states 49
HIV-associated glycoprotein 165
homo-bridged ligand 38
homo/hetero-nuclear compounds 6
HOMO dithiocarbamate orbitals 360
HOMO-LUMO gap 348, 350
HOMO molecular orbitals 381
homobridged diauracycles 16
homobridged gold(II) complexes 38
homogeneous gold catalysis 432, 493
homoleptic dithiocarboxilates 18
homoleptic gold(III) derivatives 47
homoleptic isomeric forms 11
homoleptic species 78
homometallic dimers 260
homonuclear derivatives 379
– La[Ag(CN)2]3 379
homonuclear gold cluster compounds 131
– small-size 131
HPLC analysis 141
HRTEM image 140

Hückel molecular orbital 352
– calculations 4, 352
hydrocarbons 42
– benzene 42
– toluene 42
hydrogen-bonded chain motifs 334
hydrogen-bonded chain polymer 327
hydrogen bonds 11, 33, 73, 295, 311, 320, 326
– donors 317, 327
– interactions 331
– systems 5
hydrogen peroxide 480
– direct synthesis 480
hydrogenation reactions 474–476
a-hydroxy propargyl ketones 465

i
in situ dehydrating agents 396
intercalated iodine molecules 323
intermetallic interactions 206
intermolecular aurophilic interactions 66, 88,

93, 95, 112, 331
intermolecular metal-metal interactions 14,

255
intermolecular reactions 436
intra/inter-molecular Au-Au interactions 14
intra/intermolecular nucleophilic

addition 458
intraligand transitions (ILT) 65
intramolecular gold-gold distances 114
ionic compounds 224
iridium catalysts 475
IR spectroscopy 141, 477
isocyanide derivatives 413, 421–423
– binary mixtures 421–423
isocyanide gold(I) derivatives 414
isocyanide gold(I) mesogens 414
isocyanide ligand(s) 355–356, 413–414
– orientation of 356
isonitrile derivatives 413

l
lactones 462
– seven-membered ring 462
– six-membered ring 462
ladder-type structure 329
Lambert–Beer law 361, 380
Langmuir–Blodgett (LB) technique 143
lanthanum salts 379
Laporte�s rule 348
large-scale icosahedral gold nanocrystals 153
large-scale industrial processes 429
large-size gold clusters 139
– Au55 139
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Lewis acid
– metals 31
– salts 381
Lewis acid-base interactions 181
ligand-based emission 355
ligand exchange reaction 137, 160, 165
ligand-protected nanoparticles 147
– synthesis 147
ligand-radical species 36
ligand stabilizers 136, 157
– dendrons 157
– gold clusters 136
ligand-to-metal-metal charge transfer

processes (LMMCT) 28, 70, 74, 94, 362
ligand-to-metal charge transfer transitions

(LMCT) 70
– emission 364
light emitting diodes (LEDs) 408, 492
liquid crystal displays (LCDs) 407
liquid crystalline phase 403
liquid crystals 403
– applications 407
– characterization 407
– history 403, 407
– lyotropic 403
– thermotropic 403
living radical polymerization (LRP) 149
luminescence thermochromism 383
luminescent complex [Au(Tab)2][Au(CN)2] 73
luminescent emissions 76, 99, 104
luminescent gold mesogens 419
luminescent supramolecular gold 351
– entities 351, 385
– gold architectures 351
– heterometal entities 351
luminescent supramolecular complexes 375,

385
– heteronuclear 385
luminescent trigonal gold(I)

metallocryptates 22
LUMO molecular orbitals 348, 381
lyoluminescence process 368
lyotropic liquid crystals 404

m
M-centered square-antiprism 191
Mössbauer isomer 5
Mössbauer spectroscopy 113, 140
macrocycles 6
– silicalix[n]phosphinines 6
– synthesis 6
macroreticular ion exchange resin 5
MALDI-MS spectra 145
membrane-based assays 492

mercaptosuccinic acid (MSA) 166
– water-soluble 166
mesityl gold derivatives 451
mesogen 404
– ligand 408, 423
mesomorphic isocyanide 418
metal-assisted organic synthesis 491
metal-based emission 357
metal-centered phosphorescent

emission 348
– transitions 65
metal-containing material 406
metal-gold compounds 183
metal-metal bond 102, 200, 362
metal-metal distance 21
metal-metal interactions 200–201, 262, 266,

347, 352, 360, 362, 376, 381–382, 384, 387,
389, 394, 408

metal-to-ligand charge transfer 369
metal-xenon compounds 36
metallic gold precursors 394
metallomesogens 406
metallophilic bonding 492
metallophilic interactions 398, 493
methane sulfonic acid 449
methanide ligands 43
methanide-type complexes 45
methoxy-methyl groups 368
methyl methacrylate (MMA) 150
methyl propargyl ether alkynes 447
methylenethiophosphinate ligand 186
Michael-type additions 45
microcrystalline solid 364
microcrystals 140
– HRTEM micrographs 140
micrometer-scale mirrors 167
Mie theory 155
mixed phosphine-arsine ligands 17
mixed-valent compound 38
molecular gold clusters 131, 138
molecular orbitals 7
– spectra 7
monoanionic tridentate or dianionic

tetradentate ligands 32
monodentate ligands [Au(L)4]

þ 21, 86–90
– complexes 86
monodentate phosphines 20
monodimensional polymer 209
monolayer protected clusters (MPCs) 144
– water soluble 144
mononuclear derivatives 425
mononuclear dicoordinated gold units 66–67
– aggregation 67
mononuclear gold units 67
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mononuclear gold(II) complexes 35
mononuclear precursor 135
multifunctional ligands 165
myocrysine 13

n
nano-bio hybrids synthesis 144
nanoparticle assembly 165–169
nanoparticle-biomolecule hybrid 163–165
nanoparticle cored dendrimers (NCDs)

157
nematic liquid crystal mixtures 405
neutral ligands 11
– amine 11
– arsine 11
– carbine 11
– isocyanide 11
– phosphine 11
– ylide 11
neutral/ionic clusters 241
nido-carborane ligands 95
nitrate-containing polymer 379
nitrate-isocyanide species 76
– [Au(ONO2)(CNC6H11)] 76
– [Au(ONO2)(CNiPr)] 76
nitrogen atom 80
nitrogen-sulfur bond 461
nuclear magnetic resonance (NMR) 91
– experiments 91
– spectroscopy 141
– temperature-dependent 66
– time scale 20
non-discotic metal complexes 416
non-mesogenic biphenyl diisocyanide 422
non-mesomorphic ligands 406
nonanuclear gold clusters 134
– synthesis 134
notable turnover numbers (TONs) 431
NP-biomolecule hybrids 163
nucleophilic addition 450
nucleophilic carbenes 448

o
octadecylamine 146
octahedral geometry 46
octanuclear gold cluster structures 134
octyloxy compound 425
– crystal structure 425
– X-ray diffraction 425
oligomeric gold(I) complexes 23
oligomeric rings 24
oligomerization process 361
oligopeptide capping-agents 163
one-dimensional arrays 65, 315

one-pot method 147
optically detected magnetic resonance

(ODMR) 69
optically-tunable nanoparticles 492
organogold(III) iminophosphorane

complexes 445
organometallic gold(I)-alkynyl

complexes 147, 261
organometallic gold(I) complexes 30, 41
organometallic ligands 30
organoruthenium moiety 249
ortho-tolyl groups 222
oxidants, see halogens
oxidation reactions 478
– C-H bond activation 478

p
palladium-catalyzed intramolecular

amines 458
palladium nanoparticles 479
PAMAM dendrimer 159–160
– gold colloid nanocomposites 158
PDMS films 155
pentachloro phenyl derivative 216, 396,

451
pentafluoro phenyl complexes 382, 396
pentanuclear cycle 89
perhaloalkyl group 31
perhaloaryl ligands 417, 422–423
peripheral gold atoms 137
peripheral metal atoms 134
peripheral tolyl groups 227
p-p stacking interactions 304
phase transfer reagent tetraoctylammonium

bromide (TOAB) 148
phenylene-dithiolate ligands 18
phenol synthesis method 470–471
phenyl/propargyl ethers 463
phenyl-transfer reaction 21
phenylthiolate/pyridilthiolate species 93
phosphine-based systems 136
phosphine gold(I) complexes 443
phosphine gold(I) organosulfonates 71
phosphine ligands 81, 132, 135, 247
phosphine/polyphosphine ligands 10
phosphine-stabilized gold clusters 131–132,

139
– structural characterization 132
– synthesis 132
phosphine-stabilized hexanuclear gold

clusters 133
phosphine thiolate complexes 69
phosphino derivative 318
phosphino-thiolate ligands 48
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phosphinocarborane ligands 132, 139
phosphonium/sulfonium ylides 31
phosphonium salts 31
phosphorescent processes 381
phosphorus atoms
– based ligands 231, 348
planar-three-coordinate 348
plasma-assisted physical vapor deposition

(PAPVD) 143
platinum catalysts 475
platinum nanoparticles 479
PNIPAM polymers 152
PNIPAM samples 152
polarized optical microscopy (POM) 407
polydentate ligands 17, 19, 66, 86, 359
– use of 359
polydentate nitrogen ligands 20, 45
– ferrocenyl-terpyridine ligand 20
polydentate phosphines 34
polyethylene glycol 154
polymer-stabilized Au NPs 149
polymeric micelles 155
polynuclear derivatives 29
– [RP(AuPPh3)]BF4 29
polynuclear gold(II) complex 38, 40
polynuclear species 240
polypyridines 44
– phenanthroline 44
– pyrazolate ligands 44
– terpyridine 44
porphyrin diads and triads 45
post-lanthanide elements 3
– protons 3
Prins type cyclization reaction 455
promesogen ligand 408, 423
propargyl vinyl ethers 469
pseudo-pentacoordinategold(III)

derivatives 44
pseudo-trigonal bipyramidal geometry 208
pyrazolate ligands 70, 423
pyrazole mononuclear derivatives 425

q
quasi-relativistic pseudopotentials 83
quasi-three-dimensional conductor 326

r
redox enzymes/proteins 172
– co-deposition of 172
reversed hybrid polymeric micelles

(RHPMs) 155
reversible vapochromic behavior 31
Rh–Rh interaction 253
rock-salt-like lattice structure 272

s
SCN complexes 417
SCN ligand 417
S-donor ligands 36
– dithiocarbamates 36
– dithiolates 36
– dithiolenes 36
secondary bonds 295
selenide ligands 47
selenium donor ligands 47, 48
– dithiocarbamates 47
– dithiolates 47
– selenolates 47
– thiolates 47
selenolate/telurolate ligands 88
– examples 88
self-assembled supermolecules 295
scanning electron microscopy (SEM) 143
semi-staggered array 356
shining yellow nuggets, see gold
silicalix[n]phosphinines 6
– synthesis 6
silver-silver interactions 72
– excited states 381
single-crystal X-ray technique 181
– diffraction 49, 131, 183, 201, 217
single-electron transfer process 48
singlet ligand (halide) 68
singly-occupied molecular orbital

(SOMO) 36
sleeping beauty, see gold
small-angle neutron scattering (SANS)

159
small-angle X-ray scattering (SAXS) 159
– measurements 145
Sn-Au bonding interaction 229
sol–gel methods 168
sol–gel monomers 169
solid-state materials 183
solvent-stimulated luminescence 368
specific affinity interactions 164
spherical gold nanoparticles 154
square planar gold(III) complexes 44
– geometry 408
square planar pyramid geometry 79
stabilizers 131, 146, 159
– arsines 131
– boranes 131
– thiol-functionalized dendrons 159
– thiol ligands 146
stabilizing ligands 330
– phosphines 330
stereoselective tandem reaction 469
stilbazol ligands 426
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Stone�s tensor surface harmonic theory 6
sulfur-rich dithiolate ligands 262, 272, 323
supramolecular gold materials 296
supramolecular network 351–352
– binuclear 351
– mononuclear 351
– trinuclear 351
surface-catalyzed reactions 160
surface-initiated atom-transfer radical

polymerization (SI-ATRP) 151
surface-nanoparticle stabilizers 157
surface plasmon bands (SPBs) 155
synthetic methods 9

t
target-oriented synthesis 437
TCNQ molecule 373
TD-DFT calculations 380, 389, 391, 393
tellurium atoms 326
transmission electron microscopy

(TEM) 143, 151
– measurements 145
– micrographs 151
tetraazacyclotetradecane 112
– luminescent properties 112
– derivative 112
tetra-coordinate complexes 21
tetracyanoquinodimethane (TCNQ) 373
tetrahedral diphosphine complexes 23
tetranuclear gold clusters 132
thallium-gold interactions 386
thermo-responsive polymer 152
– PNIPAM 152
thermotropic liquid crystals 404, 407
– calamitic 404
– discotic 404
THF molecules 208, 216, 395
thin film transistor (TFT) 407
thioauracyl ligand 366
thioether ligands 36
thiolate-protected gold cluster 146, 172
– synthesis 146
thiolate-protected gold nanoparticles 144
thiolato benzoic acid groups 328
thiol-capped polystyrene

macromolecules 156
thiol-functionalized gold nanoparticles 146
thiol-functionalized PAMAM

dendrimers 158
thiol-stabilized gold nanoparticles 492
thiol-terminated PAMAM dendrimer 158
– synthesis 158
thiophene derivatives 444
three-dimensional arrays 65

three-dimensional network 300, 326
tiopronin water soluble Au clusters 145
transannular gold-mercury distance 187
transannular gold-mercury interaction 187
transannular metal-metal bond 300
trans-bromine atom 322
transformation reactions 429
transition metal catalysis 430, 466
transition-metal catalyst systems 442
transition metal-gold compounds 235–237
trialkoxyphenyl isocyanide 420
triangular trigold(I) complexes 24
triclinic polymorph 370–371
tricoordinate gold atoms 240
tri-cyclic ring systems 467
tridentate ligand 105
trifloroacetate derivatives 365
– crystal structures 365
trigonal bipyramidal geometry 26
trigonal bipyramidal/octahedral

structures 28
trigonal-pyramidal units 81
trimetallic Hg-Au-Pt clusters 259
trinuclear derivatives 425
trinuclear heterobimetallic species 239
trinuclear pyrazolate coinage complexes

374
trinuclear pyrazolate complex

[Au(m-C2,N3-bzim)]3 383, 397
trinuclear systems 367
– networks 367
– units 367
tri-phenylphosphine-based cluster 136
triphenylphosphine derivative 328
triphenylphosphine ligands 134
triphenylphosphine-stabilized gold

nanoparticles 165
triphosphines complexes 111
triplet ligand-to-metal charge transfer

(3LMCT) 360
TTF units 325
turnover frequencies (TOFs) 431
twisted nematic (TN) mode 407
two dimensional arrays 65
two-dimensional hydrogen-bonded

framework 331
two-dimensional molecular interaction 324
two-dimensional networks 301
two- or three-step seeding process 162
two-phase liquid-liquid system 144

u
a,b-unsaturated aldehydes 478
– hydrogenation 478
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a,b-unsaturated ketones 437
U-shaped polymers 20
UV-Vis spectroscopy 141, 372
– measurements 150

v
van derWaals interactions 297, 311, 341, 389,

403
van der Waals radius 182, 295, 298, 381,

384
vanadium-carbonyl fragments 237
vertex-sharing poly-icosahedral cluster

series 8
vinyl chloride 446
– hydrochlorination 446
volatile organic compounds (VOCs) 202, 492
– vapors 99
VSEPR rules 78–79

w
Wacker oxidation 450
waste management 430
water gas shift reaction 481–482
water-soluble polymers 149
weak nucleophiles, see carboxylic acids

weak transannular gold-lead interactions 231
wingtip metal atoms 247

x
X-ray crystallography method 78–79
X-ray diffraction experiments 182, 366
– analysis 132
– measurements 423
– studies 417
– technique 491
X-ray photoelectron spectroscopy (XPS) 114
X-ray scattering method 140
XRD measurements 147
XRD spectra 145

y
yellow-colored metal, see gold
yellow potassium metallocryptate 185
ylide gold(III) complexes 43
ylide transfer reactions 43

z
zero-dimensional nanomaterials 141
zigzag infinite chains 213, 322
– two-dimensional array 322
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