
409

Index

a
absorption coefficient 251
abstraction reactions 236

nucleophilic 237–240
actinides
π bonded complexes

cyclopentadienyl derivatives
182–185

oxidation state (III) 184–185
oxidation state (IV) 183
oxidation state (V) 183
oxidation state (VI) 182

σ bonded complexes 180–181
α-acyl abstraction 239, 240
acyl halides, alkylation of 284, 285
acyltrifluoroborates 277–278
addition reactions 27, 80, 188, 215, 295,

297, 383, 387, 389
additive nomenclature/coordination

nomenclature 27–28
adenosine derivatives 80
agostic complexes 231, 234
alkene complexes 17, 391
alkene isomerization 302, 304, 305
alkene metathesis 127, 251, 302
alkenylboranes 269, 271
alkyl abstraction 237
alkyl/aryl magnesium halides 296
alkylation

of acyl halides 284–285
of allylic halides 284
of α-haloesters 273
at secondary alkyl halide 283

alkylboranes 268, 271
alkylidene (carbene) 111–113
alkylidene complexes 111, 113, 114, 117,

118, 120
alkyllithium compound 4
alkyne–aldehyde coupling 386–388
all-iron nitrogenase 211
allyl complexes 17, 18, 157, 308
π-allyl complexes

reactions of 160–161
structure of 158–159
syntheses of 159–160

allylation reaction 278–279
allylic halides, alkylation of 284
allylic substitution 126, 282, 383–385
alpha-abstraction 236
alpha-elimination 115, 236, 236
amide formation 277, 278
amination 267, 272–273, 391
2′-amino-2′-deoxyuridine anddipyridine

82
antiviral ultrafiltration membranes (UF)

365
aryl chlorides 276, 292
asymmetric catalysis reaction 5–6

b
Barbier reaction 3
B12-coenzymes 202–204
B12-dependent enzymes 202, 203
bent metallocene 18, 162
beryllocene 139
binary metal carbonyl complex 3
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binary nomenclature 26
bio-organometallic chemistry 201–213
bis(benzene)chromium compound 5
bis(cyclopentadienyl)metal complexes

131
bis(triphenylphosphoranylidene)

ammonium chloride 345
bis-cyclopentadienyl-iron 134, 135
bis-(η5-cyclopentadienyl) iron (II) 110
bis-pentahaptocyclopentadienyl iron

110
blue copper proteins 204, 205
π-bond containing organometallic

compounds
metal olefin complexes

metal-alkyne complexes 158
metal-diene complexes 157–158
reaction 157
syntheses of 157

σ-bond containing organometallic
compounds

metal alkyls 150–152
metal carbonyl

examples of 149
reactions of 150
structure of 149–150
syntheses of 148

metal hydrides 152–154
metal vinyls 152

π–π bonded compounds 19–20
σ–σ bonded compounds 19
π-bonded organometallic compounds

50–51, 177
η4-butadiene-tricarbonyliron compound

83
bonding mode order, in IR band 250
boranes, heteroboranes and

metallaboranes based cluster
compounds

applications 327
basics 324
fundamentals of 321–323
reactions 324, 326, 327
synthesis 324, 325

boron 1, 25, 38, 47, 71, 131, 258,
267–268, 270–271, 274, 278–279,
321, 323, 327

boron neutron capture therapy (BNCT) of
tumors 327, 330–331

Braggs law 252
bridged metal carbonyl complexes 89–90
bridging carbonyl ligands 111
bucky ferrocene 7, 8
η4-butadiene-tricarbonyliron compounds

83
Butchwald–Hartwig coupling 294

c
carbene complex with tungsten 6
carbene or alkylidene 111
carbide clusters 109
carbon monoxide (CO) ligand 87–90, 92,

95–96, 98, 102, 103, 136, 165, 216,
228, 250

carbon–carbon bond formation 307–308
carbonylation

catalytic cycle 277
ketone formation 271
of organoboranes 270
oxidation, of cyclic alkene 271
reaction 295–296

carbonyls
abstraction 238
complexes 17
dissociation of 216
insertion (alkyl migration) 227, 228

carbyne or alkylidyne complex 111
catalytic elementary reactions

alkene isomerization 305
alkyne isomerization 305
categorization 303
diene isomerization 306
isomerization 304–305

C–C cross coupling reaction
Butchwald–Hartwig coupling 294
carbonylation reaction 295–296
cyanation reaction 294–295
Heck reaction 289–290
Hiyama coupling 293
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Kumada coupling 292
Negishi coupling 290–291
Sonogashira coupling 293–294
Stille coupling 291–292
Suzuki coupling 291

C–F activation 396
C8F17-4-C6H4-Au 258
C–H activation reactions 221, 380–381,

384
C–H bond activation 190, 215, 218–223,

380
C–O bond activation 388
Chan–Lam coupling 279
charge localization concept 255
charge transfer 165, 205, 251, 257–258
chelation 29, 188, 341
chemical shift 113, 248
5-chloromercuri-2′-deoxycytidine

syntheses 79
CHNX analysis 255
chromium carbene complex 6
class D organometallic nuclides 82
class I Cytochrome c 207
class II Cytochrome c 207
class III Cytochrome c 207
classical hydrogenation 390–391, 394
13C-NMR 139, 248
ηn-CnRn carbocyclic polyenes containing

organometallic compounds
cyclobutadienes, η4-C4R4 161–162
cyclopentadienyls, η5-C5R5 162–166
cyclopropenyls, η3-C3R3 161

CO dehydrogenase (CODHs) 211–212
cobalamins 201–204
cobaltocene 51, 132, 138, 143
[CoCp2] formation 136
cold neutron prompt gamma activation

analysis (PGAA) technique 256
computational catalysis 376
cone angle 217
coordinated ligands 38, 87, 102, 187

heteroleptic carbonyl complexes 88
homoleptic carbonyl complexes 88

coordination complexes 40, 71

coordination number 17, 29, 176, 178,
215–216, 218–221, 223–224, 236,
253, 304, 348

copper(II) phthalocyanine 257
correlation spectroscopy (COSY) 248
Cossee–Arlman mechanism 230
C-trapping reagents 287
[Cu(S)-3-aminohexahydroazepine)2]

(BF4)2 257
cyanation reaction 294–295
cyano Cu(I) complexes 72
cyclic voltammetry

LAu(SC6H4CH3) and
LL[Au(SC6H4CH3)]2 260

of dimeric [M(DPPMHQ)Cl]2

compounds 260
of dirhodium (II) compound 260

cyclization reactions 386, 389, 390,
392–394, 396

[3 + 2] cycloadditions 393–394
[5 + 2] and [6 + 2] cycloadditions

392–393
cyclobutadienes, η4-C4R4 161–162
4-cyclohexa-2,4-dienyl

chlorofleobase/nucleoside
complex 82

cyclometallated nucleosides 81
cyclopentadienyls, η5-C5R5 178

applications of metallocene 165–166
chemical properties of metallocene

164–165
metallocene structure 163–164
structure of 162–163

cytochrome P-450 117, 209
cytochromes 204, 207, 208

d
d-d transitions 251
decaisopropyl ferrocene 135
decamethylmetallocenes (MCp*2) 131,

132, 162
dehydrogenation 196, 211, 394, 395
deinsertion 225–226
5′ deoxyadenosylcobalamin-dependent

isomerases 203
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(tbudhbpy[H]2)-ligand system 339
diene isomerization 306
dihapto ligands 12
dihydridorhodium (III) complex 306
dihydrogen complexes 17, 18, 218
4-dimethylaminopyridine (DMAP) 336
dinolinylcarboxylic acid 82
dissociation

of carbonyls 216
of nitrosyls 217
of phosphine 217, 218

dissociation reactions 215
drug delivery 245, 357–366

e
electroanalytical methods 259–260
electrochemical processes 259
electron diffraction crystallography

258–259
elemental analysis (EA) 245, 255–256,

261
β-elimination 126, 151, 233–235, 274,

281–282
eta(η) convention 33–36

f
[FeCp2] formation 136
ferredoxin 205, 206
ferrocene 5, 132

bucky ferrocene 7, 8
decaisopropyl ferrocene 135
and its derivatives 136

first generation Grubbs catalyst 7
first metal carbonyl compound 3
first Si compound 8
Fischer–Tropsch process 315, 336
flavodoxins 204, 205
fluxionality 245
four–iron clusters 206
fullerene-based organometallic

compound 7

g
gas chromatography-MS experiments

(GC-MS) 255

Gilman reagent formation 280
green analytical technique 260
Grignard copper (I) reagents 282–283
Grignard reagents 54, 280, 287, 296

nucleophilic attack of 297
reactivity 297–298
synthesis 296–297

guanosine derivatives 80

h
α-haloesters, alkylation of 273
hapticity of ligands 12–13
hapticity verses denticity 14, 15
Heck coupling 383, 385
Heck reaction 126, 289, 290, 383
Heiber base reaction 95
heterocuparates 281, 283

reaction of 282
heterocuprates 281–283, 285
heterogenous catalysis

definition 311–312
steps 313
stereoregularity 313–315
types of 313
water gas reaction 315–316
zeolite 316–317
Ziegler–Natta Catalyst 313

heteroleptic carbonyl complexes 88
heteronuclear carbonyls 89
hexaferrocenylbenzene 8
high-resolution tunneling electron

microscope (HRTEM) 258
higher order cyanocuparate preparation

282
Hiyama coupling 293
1H NMR 124, 153, 154, 159, 245, 247, 248
homocuparates 281, 283
homogeneous catalysis 358

applications of 302
carbon-carbon bond formation

307–308
catalytic elementary reactions

303–306
definition 301
exploration of 302
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hydrogenation 306–307
metathesis 308–309
organometallic compounds 302–303
oxidation 309–310
reactions with carbon monoxide 311
salient features of 301

homoleptic carbonyl complexes 88
homologated alcohols and adehydes 270
hydride elimination

characterization 233
β-hydride elimination 176, 233–236,

386, 391
hydroboration

1-methylcyclopentenone 270
of unsaturated bond 267
schematic illustration 268

hydroboration-oxidation 268–270
hydrocarbons fuels 336
hydroformylation 4, 194, 311, 390, 391
hydroformylation reaction 4, 311
hydrogen abstraction 236, 238, 384
β-hydrogen complexes 235
hydrogenase enzymes 212
hydrogenations 306, 390, 391
hydrogenolysis 190, 271
hydroperoxide derivatives LnPt–OOH

233
hydrozirconation of alkenes 231
hyperfine magnetic splitting 259

i
indium tin oxide (ITO) 364
infrared (IR) techniques 248
inner transition or f-block metals 169
insertion reactions 232, 233

carbonyl insertion (alkyl migration)
226–230

olefin insertion 230–232
types 226

1,1-insertions 226, 227
1,2-insertions 226, 227, 230, 233
ionic bonded compounds 19
ionic bonded organometallic compounds

51–52
iridium

C–F activation 396
classical hydrogenation 394, 395
cyclization reactions 396
dehydrogenation 394
transfer hydrogenation 394, 395

iron porphyrins 208, 209
iron-sulphur proteins

ferredoxin 206
four–iron clusters 206
rubredoxins 206

isomer shift (IS) 259
isomerization 127, 140, 203, 302,

304–306
isotope labeling 246

j
JC–H coupling constants 248

k
kappa (κ) convention 30–31, 41
kinetic separation 352
Kumada coupling 292, 386

l
lanthanides
π-bonded organometallic compounds

aryl organolanthanoid compunds
177

tris(cyclopentadienyl) systems
178–180

σ-bonded complexes 176
lanthanides and actinides

methods of preparation
acid-base method 175
σ-bond metathesis 174
metal vapour synthesis method 173
metathesis reaction method 174
salt elimination 171–173

organometallic compounds of 169
properties

aggregation 187
agostic interactions 189
donor-acceptor interactions

187–188
elimination reactions 190–191
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lanthanides and actinides (contd.)
insertion reactions 190
ligand exchange and redistribution

reactions 189–190
neutral π-donor ligation 188, 189
reaction sequences–catalytic cycles

192
redox chemistry 191–192
salt occlusion or ate complexation

188
solvation 187
thermodynamic and kinetic

considerations 187
stability of

anhydrous and anaerobic conditions
185–186

avoiding elimination reactions 186
blocking the coordination sites 186
donor-functionalized chelating

pendant donor ligands 186
ligand 29

hapticity of 12
neutral ligands 31
substitution reactions 92, 95

ligand-to-metal charge transfer (LMCT)
251

Lipshutz reagents 282

m
manganocene 45, 134, 138
Mannich reaction 279
mass spectroscopy (MS) 253–255, 261
MeCbl-dependent transferases 203
Meerwein–Ponndorf–Verley (MPV)

reduction 194, 390
5-mercury 79
5-mercury cytidine derivatives 79
metal carbenes 154
metal carbonyls

bonding in
mixed atomic orbitals formation

99–103
chemical properties of

disproportionation 96, 97
ligand substitution reactions 92, 95

reaction with halogens 95–96
reaction with hydrogen 96
reaction with nitricoxide (NO) 96
reaction with sodium hydroxide 95
reaction with sodium metal 95

coordinated ligands
heteroleptic carbonyl complexes 88
homoleptic carbonyl complexes 88

mononuclear carbonyl complexes 88
physical properties 92, 93–94
polynuclear carbonyl complexes

bridged metal carbonyl complexes
90

heteronuclear carbonyls 89
homonuclear carbonyl complexes

89
non-bridged metal carbonyl

complexes 89
structure of

bi and polynuclear carbonyl
complexes 98–99

mononuclear carbonyl complexes
97–98

synthesis of
abstraction of CO from a reactive

organic carbonyl compounds 91
direct reaction of metal with carbon

monoxide 90
photolysis and thermolysis 91
reductive carbonylation 90–91

metal hydrides
H ligand 152
properties of 153–154
synthesis of 153
types of 153

metal ions 27, 29, 31, 48–51, 53, 73, 92,
121, 188, 204, 251, 253, 260, 316,
357, 359, 363

metal olefin complexes
metal-alkyne complexes 158
metal-diene complexes 157–158

metal organic frameworks (MOFs), gas
separation

flexible
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absorbate–surface interactions with
pore shape/size change 350–351

adsorbate-specific gate-opening
pressures 351

shape/size exclusion with pore
shape/size change 350

structural rearrangement or
gate-opening induced by
adsorbate–surface interactions
351

kinetic separation 352
membrane-based gas separation 353
quantum sieving effect for H2/D2

separation 352–353
rigid

adsorbate–surface interactions 349
shape/size exclusion 349
shape/size exclusion and

adsorbate–surface interactions
349

metal porphyrins 208, 251
metal-alkyne complexes 158, 159
metal-bis-arene sandwich complexes

preparation of 142
reactions 142–143
retro-Friedel–Crafts reaction 140
structure 142

metal-carbene complexes 115, 127,
154–156

metal-diene complexes 157–158
metal-ligand bond vibrations 250
metal-olefin complexes 156–157

syntheses of 157
metal-organic frameworks (MOFs) 47,

253, 260, 347–353
metal-to-ligand charge transfer (MLCT)

251
metal–alkylidene complexes 111,

114–117
metal–alkylidyne complexes 111,

118–119
metal–carbon multiple bonded

compounds
alkylidene metathesis reaction

119–124

alkylidyne metathesis 124–125
applications 125–127
classifications

metal–alkylidene complexes 111
metal–alkylidyne complexes 111

metal–alkylidene complexes 118–119
electrophilic alkylidenes 116–117
nucleophilic carbene 115–116

nomenclature 109–111
organometallic cluster of 108
preparation methods

metal–alkylidene complexes
114–117

structure
alkylidene (carbene) 111–113
carbyne (alkylidyne) 113, 114

metallaboranes cluster compounds
applications 330, 332
basics 327
reactions 330
syntheses 327, 330

metallocene 18
bis(cyclopentadienyl)metal complexes

131
chemical properties of

ferrocene and its derivatives
136–138

main group metallocene 139–140
metal-bis-arene sandwich complexes

140–143
metallocene sandwichs 138–139

cyclopentadienyl complexes 131
derivatives 45
multi cyclopentadienyl complexes 131
structure of 132–134
synthesis of 134–136

metalloproteins 201, 204–205
metathesis, defined 308
methyl abstraction 238–239
MicroED method 258, 259
MOF-modified electrodes 260
molybdenum based catalyst 6, 7
monohapto ligands 12
mononuclear carbonyl complexes 88,

92, 97–98
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monooxygenases 207, 208–209
Mossbauer spectroscopy 259, 261
mu (μ) convention 33
multi cyclopentadienyl complexes 131
multi-centered bonded organometallic

compounds 53–54
multicenter bonded compounds 19–20

n
negatively charged ligands 30
Negishi coupling 290–291
neutral ligands 28, 31
neutron activation analysis (NAA)

technique 256, 261
N-heterocyclic carbenes (NHC) 120,

121, 126, 260, 335, 336, 344–346
complexes 73

Ni-organic catalyses 75
nickel

alkyne-aldehyde coupling 386–388
C–O bond activation 388–389
cyclization reactions 389
Kumada coupling 386
olefin functionalization 389
oxidative addition 386

nickel complexes 338–339
nickel enzymes 211–212
nicolocene 51
nitrilotriacetic acid (NA) 365
nitrogenases catalyzing nitrogen fixation

209–211
nitrosyl (NO+)

dissociation of 217
non-bridged metal carbonyl complexes

89–90
nuclear magnetic spectroscopy (NMR)

246
13C-NMR 248
1H NMR 248
physicochemical spectroscopic

technique 246
solid-state NMR 248
transition metal 246

nuclear Overhauser effect spectroscopy
(NOESY) 248

nuclear spin behavior 247
nucleophilic abstraction
α-acyl abstraction 239–240
alkyl abstraction 237
methyl group 238–239
of carbonyl 238
of hydrogen 238
silylium ion 239

nucleophilic displacement 215, 222–223
nucleophilic substitution reaction 283,

298
nucleosides 79–84
nucleotide/nucleotide cyclometallate 80

o
O-benzoylhydroxylamines 277, 278
O-carbomoylhydroxyamine 277, 278
olefin functionalization 389–391
olefin insertion 230–232, 391
π-organic-copper complex 73
organic cursive chemistry 71
organic ligands 32

systematic substitutive and systematic
additive name 34

with unsaturated groups and molecules
37

organoboron reagents and reactions
hydroboration 267–268, 273

organochlorosilane compound 3, 4
organocopper reagents 280–288
organocuparate reagents 280

types 281
Gilman reagent 281–282
Grignard copper (I) reagents

282–283
Lipshutz reagents 282

organocuprates, reactions of
alkyl halides, increasing chain length of

283–284
alkylation of acyl halides 284
allenes synthesis 287–288
allylic halides, alkylation of 284
conjugate additions 285, 286

in electrophile TMSCl presence 287
in Lewis acid presence 286–287
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epoxide ring opening 285
O-trapping and C-trapping reaction

287, 288
with vinyl halides 284

organolanthnoids and organoactinoids
catalyttic applications

catalysis of polymerization 193
catalysts and reagents for oxidation

processes 195–197
catalysts and reagents for reduction

processes 193–195
organolithium compounds 1, 4, 19,

61–65
organometallic catalysis 375

energy 378–379
geometry calculation 377–378
iridium 394–396
nickel 386–390
palladium catalysis 379–385
rhodium 390–394

organometallic chemistry, defined 1, 358
organometallic compounds 1, 107, 148,

215, 256, 359
basic concepts 9–12
π-bonded 50–51
change in hapticity 13–14
characterization 245–246
counting of electrons and finding out

metal–metal bonds 15–16
electrochemical cell by the

metalorganic catalyses 75–79
electrochemical methods 72–75
electron diffraction crystallography

258–259
elemental analysis 255–256
for renewable energy 364–365
for wastewater treatment 365–366
Grignard reagents 54–59
hapticity of ligands 12–13
hapticity verses denticity 14
importance of 19–20
in fixation of CO2 335–336
in gas adsorption and purification

mechanisms 347

metal organic frameworks (MOFs)
347–348

in reduction of CO2
copper and cobalt complexes

341–342
equilibrium Potentials of 337
Fischer–Tropsch process 336
iron and manganese complexes

339–340
N-heterocyclic carbenes 344–346
nickel complexes 338–339
palladium complexes 342–343
photoelectrochemical cells or

photovoltaic devices 337
ruthenium, rhodium and rhenium

343–344
infrared and Raman spectroscopic

techniques 248–251
ionic bonded 51–52
mass spectroscopy 253–255
metals of 17
MicroEd method 258–259
milestones in 2–8
Mossbauer spectroscopy 259
multi-centered bonded 53–54
neutron activation analysis 256
nuclear magnetic spectroscopy

246–248
organolithium compounds 61–65
organometallic nucleosidesis 79–83
organosulphur compounds 65–68
organozinc compounds 59–60
properties of 9
sigma-bonded 48–50
stability 9
structure of 1–2
UV-visible spectroscopy 251–252
X-ray crystallography 252–253, 254
X-ray photoelectron spectroscopy

256–258
organometallic nomenclature system

additive nomenclature/coordination
nomenclature 27–28

aim of 26
binary nomenclature 26
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organometallic nomenclature system
(contd.)

chelation 29
coordination number 29
eta(η) convention 33–36
kappa(κ) convention 30–31
ligand 29–30
metallocene derivatives 45
mu(μ) convention 33–36
oxidation number 28–29
regulations 36–46
substitutive nomenclature 27

organometallic nonlinear optical crystals
253

organometallic nucleosidesis 79
organometallic reactions

gain/loss of ligands 215–223
associative and dissociative

substitution 216–217
binuclear reductive elimination

224–225
C–H activation reactions 221
oxidative addition reactions

218–223
Pd-catalyzed cross-coupling

223–225
reductive elimination reactions

222, 223–225
ligands modification 225–240

abstraction 236–240
hydride elimination 233–235
insertion reactions 225–226, 228,

230–233
organometallic reagents 71, 171,

267–298
organometallics compounds

drug delivery 363–364
properties of 362

organonickel σ-complexes
[NiBr(Aryl)(bpy)] complex 73, 75

organorhenium cyclopentadienyl complex
72–73

organosulphur compounds 65–68
organotransition metal complexes 147
organozinc compounds 1, 59–60

orthometallations 222
osmocene 132, 163
O-trapping reagents 287
oxidation 309

of organoboranes 269
reaction mechanism 269

oxidation number 28–29, 39, 40
oxidative addition (OA) reactions 216,

218, 382, 386
binuclear 221–222
cis-I2Fe(CO) 4 formation 220
concerted mechanism 219
conditions 218
cyclometallations 222
free radical mechanism 219
ionic mechanism 220
nucleophilic displacement 222–223
SN

2 mechanism 219
of square-planar d8 complex

trans-Ir(CO)Cl(PEt3)2 220
oxidoreductase

iron porphyrins 208
monooxygenases 208–209

p
palladium catalysed C–C cross coupling

reaction 289–296
palladium catalysed Suzuki coupling

reaction 6–8
palladium catalysis

allylic substitution 383–385
C–H bond activation 380–381
Heck coupling 383
oxidative addition 382
reductive elimination 383
Suzuki–Miyaura coupling 383

palladium catalytic cycle, of Heck
reaction 290

palladium complexes 158, 224, 239–240,
305, 342–344, 363

Pd(II)guanosine derivatives 80
Pd-catalyzed cross-coupling 215,

223–224, 288
Pd-organic catalysts 75, 77
pentahaptocyclopentadienyl ligand 110
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pentaharbon-tungsten nucleosidesare C1
compounds 81

Petasis reaction 279, 280
Pettit type metal complexes 112
phosphine 92, 116, 118, 224, 236, 248,

306, 338, 342, 391, 396
dissociation of 217, 218

polynuclear carbonyl complexes
bridged metal carbonyl complexes 90
heteronuclear carbonyls 89
homonuclear carbonyl complexes 89
non-bridged metal carbonyl complexes

89–90
polyorganic synthesis 71
porous coordination polymers 253, 347
porphyrins 201, 202, 208, 251
Pt(II)-alkynyl organometallic molecules

363

q
quadrupole splitting (QS) 259

r
Raman effect 250
Raman spectroscopic techniques

248–251
Raman spectroscopy 245, 246, 248–251,

261
[ReClCp(H)(dppe)] complex 72, 73
reduction

of organoboranes with carboxylic acid
271

reductive elimination (RE) 223, 383
binuclear 224–225
reactions 216, 218

renewable energy 357–366
Rh carbenoids 391–394
Rh nitrenoids 391–392
rhodium

[3 + 2] cycloadditions 393–394
[5 + 2] and [6 + 2] cycloadditions

392–393
hydroformylation 391
hydrogenations 390–391
Rh carbenoids 391

Rh nitrenoids 391–392
[RuCp2] formation 135
rubredoxins 205, 206
ruthenocene 132, 163

s
sandwich organometallic compounds

108–109
Schrock metal complexes 112
sigma-bonded organometallic compound

48–50
metal-carbene complexes 154–156

silylium abstraction 239
single-crystal to single-crystal (SCSC)

transformation 253
single-crystal X-ray crystallography

technique (SC-XRD) 252–254
Sm-organic catalyses 78
solid-state NMR 248
Sonogashira coupling 293–294
Sonogashira reaction 126, 293, 294
spectroelectrochemical method coupled

with electron paramagnetic
resonance (SEC-EPR) 260

stereoregularity 313–315
steric hindrance effect 223, 224, 276
Stille coupling 291–292
substitution reaction

mechanism 283–284
nucleophilic 283

substitutive nomenclature 27, 44, 46
sulfidation 267, 272
Suzuki coupling reaction 273, 291

biaryls synthesis 275, 276
carbonylative 276, 277
catalytic cycle of 275
mechanism 274
schematic illustration 274

Suzuki–Miyaura coupling 273, 383–385

t
tetramethylsilane (Me4Si) 148, 248
tetraphenylporphyrin (TPP)M complexes

376
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thallium(III) compounds, XPS study of
258

thermal CO substituton reactions 216
thioether formation 272
3D microelectron diffraction technique

258
titanocene 45
total coherence transfer spectroscopy

(TOCSY) 248
transfer hydrogenation 359, 394
transition metal carbene complex 17–19
transition metal complexes 18, 107,

125, 147, 302, 304, 313, 327,
377–379

transition metal mediated synthesized
organometallic compound 47

transition-metal metallocenes 131, 163
trihapto ligands 12
trimerization of acetylene 5
2,4,6-trimethylphenylboronic acid 276

u
ultrafiltration 365
UV-visible spectroscopy 251–252

of Schiff base metal compounds 252

v
valance change concept 255
vanadium nitrogenase 211
vitmain B12-coenzymes 202–204
Vollhardt reaction 127

w
Wacker–Hoechst process 309, 310
Wacker’s process 289
wastewater treatment 357–366
water gas reaction 315–316

x
X-ray photoelectron spectroscopy (XPS)

245, 256–258, 261

z
Zeise’s salt 2, 17, 20, 47, 54, 107, 147, 249

(K[Pt(C2H4)Cl3].H2O) 12, 250
zeolite 316–317, 347–349
Ziegler–Natta catalyst 308, 313
Ziegler–Natta polymerization 190, 230,

313
β-hydride elimination in 235

Zirconocene based catalyst 6














