Index

acetophenone, selective hydrogenation
of 124, 126, 267

acidity of inorganic oxide surface 648 f

activation of alkanes 42, 47

activation of C-H bond 47

—in alkanes 76 ff, 496

—in cyclic alkanes 81 f, 496

- in methane 77

active heterogeneous catalyst 36, 409

active metal, linked to building block
matrix 151

active site 3

- of titanium-based catalysts 563 f

adatom 15, 62, 119, 121, 123 f

adsorption 204, 209

— mode of isocyanide adsorption of
platinum 542

- of 1,6-diisocyanohexane on gold film 532

— of crotonaldehyde 263

— of organic isocyanide on gold surface
519 ff, 531

—on alumina 12

— on basic metal oxide 12

—on silica 11, 331

adsorption energy 530 f

adsorption hypothesis in polyolefin
hydrogenolyis 110

Aerosil see non-porous silica

aggregation of metallic particles
657 f, 663 ff, 672 f

alkane metathesis

— catalyzed by surface organo-tantalum
complex 49, 431

— comparison with mechanism of olefin
metathesis 90 f

—in a continous flow reactor

— mechanism of 89, 98, 432

— of acyclic alkanes 87

— of propane 89 ff, 433

8 f, 334 ff,

88 f

alkane methane-olysis 93

alkyl transfer 485

alkyldiisocyanide 531 ff

alkyne metathesis 582

o-alkyl transfer 84 f, 96

alumina nanotubes 623

alumina support 349, 460, 623

— dehydroxylated, for SOAnC 481 ff

alumina surface 318, 325, 327, 332, 335,
354 ff, 426 f

aluminium 27

amination catalyst 183

ammonia, silica-supported 29

analysis of linking group connectivities

artificial enzymatic system 392

aryldiisocyanide 533 ff, 538, 541

asymmetric catalysis 183 f, 199, 200, 216,
221, 226, 278 ft, 383, 389, 567

asymmetric hydrogenation

— catalyst for 197, 207, 227, 278 {f, 281 {

— catalytic cycle of 208

atomic layer deposition 347

autocatalysis 364 ff’

aziridation of alkenes

155 f

216

basicity of inorganic oxide surface 648 f

benzene

— selective oxidation to phenol 402

B-alkyl transfer 83, 96, 98, 105 f,
118

B-cage 212

bimetallic alloy 15, 68, 129

bimetallic catalyst 335 ff

— cobalt-rhodium on alumina 335 ff

— controlled assembly on oxide
surfaces 240

— nickel-boron on magnesia 268

— particle size distribution 248

— platinum-tin on magnesia 260
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Index

— rhodium-iridium on NaY for butane

hydrogenolysis 630
— rhodium-tin on silica 122,
260 f

- ruthenium-chromium on silica 267

— synthesis from molecular cluster
precursor 240

— synthesis of 15, 129, 239

— titanium-magnesium silsesquioxane, in
ethylene polymerization 569 f

— “ship in a bottle” synthesis of
zeolite-encapsuled catalysts 240

bimetallic particle, synthesis of 60, 64, 315,
317, 604

bimetallic tin alloy, silica-supported 129

binary metal carbonyl see metal carbonyl
compound 314 ff

BINOL ligand 389 f, 480, 499

bis(oxazoline) ligand 186, 216 f

boron 25

Bronsted acid center 144, 427

building block matrix, growth of 151

bulk imprinting, in polymer matrix 392

butan-2-ol, dehydrogenation of 124

C-H-bond activation by silica-supported
tantalum hydride 43

calix[4]-hydroquinone, as template 624

carbene deinsertion 83

carbene-hydride complex 89

carbide cluster 328

carbon dioxide methanation, on supported
ruthenium catalyst 329

carbon monoxide hydrogenation catalyst 5,
328, 332 ff

carbon monoxide, as chemical probe
molecule 4

carbon support 322 f

3-carene, isomerization of 124

catalyst activation 571 f, 579

catalyst characterization 377 ff,
437 ff

catalyst nuclearity 142

catalyst preparation

— bimetallic catalysts from organobimetallic
systems 243 f

— by chemical vapor deposition 319

— crosslinking of building block matrix and
active metal 152

— from binary metal carbonyl
compounds 316 ff

— from dinuclear rhodium(I)-siloxide
precursor 297

— from organotin precursor 244, 279

— method of sequential additions 153 f

— monometallic catalysts via SOMC/M
techniques 242 f

— of a molecular imprinted metal complex
on silica surface 394

— of cationic heterogeneous polymerization
catalyst 434

— of lanthanum-BINOL complexes on
mesoporous silica 480

— of silica-supported rhenium(VII)-complex
for metathesis 172

— of zeolite-supported rhenium catalyst 402 f

— synthesis of organotin precursor 278 f

— templates for 600, 623

catalyst surface design 17, 376 ff

— template design 393

catalytic activity

— comparison of silica surface-grafted
organomeallic complexes and
metallo-POSS derivatives 575

— controlling of 429 ff

cation-anion interaction 26

cationic metal-hydrocarbyl species on
oxide-support 433

chain walking hypothesis in polyolefin
hydrogenolysis 106, 109

characterization of SOLnC

— DRIFT experiments 475, 490

- nitrogen adsorption-desorption 468

— TPRS experiments 475, 490

characterization of SOMC

— by chemisorption of carbon monoxide and
hydrogen 254, 271, 437 ff

— DRIFT experiments 263, 265, 328
- ESR 387 f
— of bimetallic catalysts 246 ff, 250

— of supported organometallic
fragments 32

— solid state MAS NMR 302 ff, 395 f,
437 ff

—TPR test 251f

— XANES 253, 388, 405 ff

—XPS 249 f, 253, 263, 271, 363

charged catalyst 226

Chatt-Duncanson model 4

Chauvin’s mechanism 89 ff

chemical shift anisotropy (CSA)

chemical vapor deposition (CVD)

chemisorption

— of carbon monoxide 4, 254, 271, 606 f

439
319, 347 ff

— of organometallic complexes 10, 196
— of probe molecules 4
chiral heterogeneous catalyst 183, 196, 216,

280



cinchonidine-modified catalyst 280, 285

citral, as model substrate for
hydrogenation 121 f

citral, oxidation of 260

co-catalyst system 571, 579

combined rotation and multipulse
spectroscopy (CRAMPS) 306 ff, 439

cooperative effect 14

coordination chemistry 514 f

coordination sphere of grafted metal see also
podality 23, 40, 54, 61, 257, 294 ff

coordination to surface 271, 440

coordinative bonding to metal surface 9

copper-complex, zeolite-encapsuled 224

covalent surface attachment of molecular
catalyst 478

covalent-organic framework material
(COF) 146

cristalline inorganic hosts

cross-metathesis 88, 92

— between methane and propane 93, 95

— between toluene and ethane 92, 94

crosslinking, of metal centers 152 f

crotonaldehyde 260

cumene, as model substrate 101

cyclization of dienes 576

cyclohexyl hydroperoxide, deperoxidation
of 116

cyclopentadienyl complex 35, 54 ff, 170 f,
190, 482 ff, 568 ff, 580

cyclopropanation 185

210

d(0) metal complexes 172, 417 ff

decalin, as solvent for polystyrene
modification 102

decane, dehydrogenation of 126

decarbonylation 264, 326, 329 f, 334,
358

— of oxalate surface species 352

dehydration of 2-propanol 161

dehydrogenation

— of butan-2-ol 124

—of decane 126

— of isobutane 128, 130

dehydroxylation

- of inorganic oxide support
494

—of silica 557

deperoxidation 562

— comparison of group IV metal-based
catalysts for 116

- of cyclohexyl hydroperoxide 118

depolymerization 431, 575

deposit purity 359 f

350, 459, 461,

Index

DFT (density functional theory)
calculation 380 ff, 385, 388, 395, 407 ff,
421, 530, 534, 540

diffusion-controlled grafting 470

dinitrogen activation 46

direct grafting 462, 471 f, 488

direct phenol synthesis (cumene
process) 401, 403

— reaction mechanism of 411

disiloxy organometallic complex 174 f

dispersion of nanoparticles 58, 63, 256

DNA, as template 624

DR-UV spectra 565

DRIFT (diffuse reflectance infrared
Fourier-transform) spectra 475, 537 f

dry hydrogen reduction 601, 604, 614

electrode deposition 623

electron beam litography 624

electronic structure

- of surface organo-tantalum fragments 39

elongation of nanowire 613

encapsulated catalyst 213ff, 219, 319

encapsulation 195, 213

— in zeolites 210 ff

— of metal carbonyl compound 319

— using the sol-gel method 224 ff

epoxidation

— asymmetric 182, 187, 436, 567 f

— catalyst for 178, 181, 212, 221, 379,
435 ff, 565 ff, 568

— of cyclohexene 160, 436, 566

— of propylene 76

— of stilbene 181, 379, 381 ff

ESR spectra 387

ethanol reformation 332 f

ethylbenzene

— formation by cross-metathesis 92 f

EXAFS (extended X-ray absorption fine
structure) analysis 256, 446 ff, 607 f

— of group IV organometallic fragments on
oxide-support 32, 38, 158

— of group V organometallic fragments on
oxide-support 384 ff

— of group VII organometallic fragments on
oxide-support 173, 406 ff

— of group VIII organometallic fragments on
oxide-support 608 f, 612

— of organometallic fragments on silica-
supported metal 62 f

Fehler’s metathesis 148
Fischer-Tropsch catalyst
Fischer-Tropsch synthesis

7 f,117, 323, 332
7 1, 83, 325
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Index

floating cationic organometallic
fragment 26, 56, 484, 573

frequency-switched Lee-Goldburg (FSLG)
decoupling 303

gas phase impregnation-deposition

(GPID) 347,351 ff
grafted organometallic fragments 15, 57
grafting

— of organo-titanium compound 31

— of organorare-earth metal complexes

graphite, as template 623

green chemistry 101

Green formalism 4, 11

group VIII metal particles 118

— modification with organometallic tin,
germanium or lead compound 119 f

— reaction with organometallic
complexes 60 f

— reaction with silanes 66

— reaction with triphenylarsen 66

— recation with germanes 66

461 ft

H-agostic interaction 439, 444, 578,
588

hafnium, silica-supported

—in catalysis 36

— spectroscopic characterization of 37

HECTOR (high-resolution hetero-nuclear
correlation) spectra 303, 305, 444

— of group V organometallic fragments on
oxide-support 41, 45

hetero Diels-Alder (Danishefsky)
reaction 500, 561

heterogeneous catalysis 17

— molecular approach to 2

heterogeneous catalyst

— design of 17, 68

- single metal site 17

heterogeneous catalytic reaction 11

heteropolyacid, for metal complex
heterogenization 197

homologation

— of alkanes 95 ff’

— of propane 97

hybrid mesoporous organosilica material
(HMM) 603

hybrid “molecule/surface” species see
surface organometallic fragment 3

hydride surface carbonyl species 327

hydroformylation catalyst 187, 226, 328,
331, 335

hydrogen dissociative adsorption 263

hydrogen-bonded catalyst 205

hydrogen/deuterium exchange in saturated
hydrocarbons 76

hydrogenation

— catalyst for 180, 184, 496, 575

— enantioselective 278, 281 ff

— of 3,4-dimethoxyacetophenone 284 f

— of acetophenone to 1-phenylethanol 124,
126, 266 f, 272 f, 281 ff
— of alkenes, shape- and size-selective 398 f

— of aromatic ketones
— of benzophenone to
diphenylmethanol 275 ff

- of cinnamaldehyde 260 f

—of citral 122, 260

— of crotonaldehyde 261 ff

— of ethyl pyruvate 279 f

— of ethylene 10

— of propylene 496

— p-isobutylacetophenone 268

— selective, of a,B-unsaturated
aldehydes 121 f, 259

— selective, of alkenols

hydrogenolysis 61, 76

— of acyclic alkanes 82 ff

— of butane 106 f, 620 ff,
628 f

— of cycloalkanes 86 f

— of dodecane 108

— of ethyl acetate to ethanol

— of linear alkanes 99, 103

— of polyethylene 103

— of polyolefins 96, 99, 433

— of polystyrene 101 f

— of surface titanium fragment 33

— of tetra(n-butyl)tin anchored to an
silica-supported noble metal 242

— selective, of esters 129

— synthesis of surface organometallic
hydrido fragments 76

hydrosilylation 298, 300, 498

— lanthanide-catalysts for 561

— mechanism of heterogeneous

266, 270

120 f

130

catalysis 310
— mechanism of homogeneous
catalysis 308 f

hydroxyl group vibrations 460
hydroxylation of benzene 76
HZSM-5 support 402

ibuprofen 268

imido complex 42 f, 48

immobilization 167 f

— axial, of chiral manganese complex 178
— based on van der Waals interactions 204



— by direct ion exchange of acidic sites on
oxide supports 202

— covalently linking of organometallic
complexes 168 f, 174, 180 f, 223

— electrostatic 199 ff, 226

—ionic 198, 204 f

— noncovalently anchoring of organometallic
complexes 195 f, 204

— of chromium complex on silica-
support 175, 182

— of coordinatively unsaturated metal
complexes 376

— of copper(Il) complexes on MCM-41 184

— of ferrocenyl-based palladium complex on
MCM-41 183

— of gold(I) carbene complexes on
silica-support 191

— of heteroleptic organometallic
complexes 477, 479

— of homoleptic organometallic
complexes 477, 479, 481

—of ligands 179, 185

— of manganese(III) complex 178, 188,
192, 198

— of molybdenum complex on
silica-support 174

— of nickel complex on silica-support 180

— of organo-actinide complexes, mechanism
of 484

— of organometallic complexes via
coordination to the metal center 177

- of organometallic complexes via covalent
linkage to a ligand 179

— of organorare-earth metal complexes

— of rhenium(VII)-complex on
silica-support 172

— of rhodium complex on silica-
support 180, 186, 191, 201,
298

— of ruthenium complex on modified
silica-support 181, 204

— of titanium(IV) complex on
silica-support 200

— of titanium(IV) silsesquioxane complex on
silica-support 176

— on basic carbon support 202

— on non-silica polymer surface 178

— supported hydrogen bonded catalysts
(SHB) 205 ff

— via hydrogen bonding to surface bound
triflate ions 207 f

— within a polyelectrolyte 226 f

immobilized rare-earth metal complex

— alkoxide complex 464 f, 495 £, 499, 503 {f

464 ff

Index

— alkyl complex 475 ff

— B-diketonate complex 464 f, 500 f, 561

— chloro complex 478 f

— cyclopentadienyl complex 475, 502

— hydrido complex 475 ff

immobilized rare-earth metal silylamide
complex 466 ff

— characterization of 467 f

— in catalytic reactions 475 ff, 561 f

impregnation techniques 239 ff

imprinted metal complex

— applications of 392 ff

imprinted rhodium catalyst 394

in situ characterization 10, 78, 385, 405 f,
410, 475, 578, 627

incipient wetness technique 141

indirect grafting 462, 478

inorganic oxide support 334, 420, 425 ff,
460 ff

— partially dehydroxylated 196

insertion, of carbonyl 13

interfacial chemical attachment 376

intrazeolite complexation method 209, 212,
215

intrazeolite template condensation 209,
217

ion-exchanged system 180

ionic interactions 196

IR spectra 52, 537, 543, 545

iron pentacarbonyl 363, 364

isobutane, dehydrogenation of 128

isocyanide complex 180

isolation of unsaturated metal complexes on
oxide surfaces 377 ff

Lewis acid

- on silica surface 26 f

— reaction with silica in presence of
Bronsted base 54

Lewis acid site 349, 355, 420

ligand exchange 25, 462, 472, 479

ligand reaction with Lewis acid site 27 f,
420

ligand reaction with surface hydroxyl group

— addition to metal-ligand double bond 418

— addition to metal-ligand triple bond 419

— nucleophilic substitution 418

ligand reactivity 418 ff

magnesia support 320, 323, 326, 328

magnesium chloride support 497

manganese complex, zeolite-
encapsuled 213,220 f

MCM-41 see mesoporous silica
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mechanism

— elementary steps of SOMC 13, 23

— four-center mechanism 60, 131,
496

— of alkane homologation 96 ff, 100

— of alkane hydrogenolysis 85

— of alkane metathesis 432

— of benzene oxidation to phenol 411

— of bimetallic alloy formation 68

— of butane hydrogenolysis 107, 623

- of C-C bond cleavage 85

— of carbon monoxide oxidation in PROX
reaction 627

— of catalytic reactions: definition 23

— of crotonaldehyde hydrogenation 264

— of dehydrocyclization 127

— of deperoxidation 118

— of Meerwein-Ponndorf-Verley
reduction 505

— of olefin epoxidation 115

— of olefin metathesis 112, 430

— of the hydrogenolysis of higher linear
alkanes 105

Meerwein-Ponndorf-Verley reduction 503 ff

mesomeric effect, in hydrogenation of
substituted aromatic ketones 284

mesoporous silica 600

mesoporous silica template 600, 631

metal carbonyl clusters

—anionic 12, 651 ff

— inorganic oxide surface-mediated
synthesis of 640 ff

—neutral 651 ff

- on alumina surface 652 ff

- on lanthanum oxide surface 656

— on magnesia surface 651 ff

— on silica surface 11, 651 ff

— on zinc oxide surface 652 f, 656

— snythesis of iron carbonyl
compounds 652

— solvent-based synthesis of 645 ff’

— synthesis of bimetallic clusters 677

— synthesis of cobalt carbonyl
compounds 665

— synthesis of iridium carbonyl
compounds 643, 648, 669 f

— synthesis of osmium carbonyl
compounds 641 f, 646 f, 658 ff

— synthesis of platinum carbonyl
compounds 643 f, 648, 674

— synthesis of thenium carbonyl
compounds 650 ff

— synthesis of rhodium carbonyl
compounds 643, 648, 665 ff

— synthesis of ruthenium carbonyl
compounds 16, 338, 640 f, 645, 652 ff

metal carbonyl compound 314 ff

— as precursor of tailored supported
catalysts 315 f

— supported chromium catalysts from 318

— supported cobalt catalysts from 331 ff

— supported cobalt-rhodium catalysts
from 335

— supported cobalt-ruthenium catalysts
from 336

— supported gold catalysts from 320

— supported iridium catalysts from 337

— supported iron catalysts from 323 ff

— supported iron-manganese catalysts
from 326

— supported iron-ruthenium catalysts
from 326

— supported manganese catalysts from 320

— supported molybdenum catalysts
from 318 f

— supported nickel catalysts from 320

— supported osmium catalysts from
324 1, 330

— supported palladium catalysts from 320

— supported platinum catalysts from 320

— supported platinum-rhenium catalysts
from 321f

— supported platinum-ruthenium catalysts
from 321f

— supported rhenium catalysts from 320

— supported rhodium catalysts from 334

— supported rhodium-iron catalysts
from 336

— supported ruthenium catalysts from
324 1, 327

— supported tungsten catalysts from 318 f

metal cluster 322, 337 f

— definition of 142

metal complex/surface reactivity 359

metal deposition under ultrahigh vacuum
(UHV) 356

metal hydrido complex 31, 35, 40 f, 51f,
76 ft, 486

metal lixivation 115

metal oxide surface

— as anionic ligand 11

— reaction of 11, 357 f

metal surface

— adsorption of organig isocyanide

— reaction with organometallic
compounds 56 ff

— spectroscopic techniques for
characterization of 59 f

519 ff



metal-complex attachment 376 ff

metal-metal interaction in bimetallic
catalysts 252, 393

metal-organic framework material
(MOF) 146

metal-support interaction 259

metallocarbene 90

microporosity 144

migration of surface atoms 41

molecular building blocks, for catalysts
146 f, 154

molecular cluster

— analogy to nanosized metal particles 5

— containing platinum 5

molecular imprinting 376, 392 ff

— of rhodium complexes on silica
surfaces 393 ff

molecular metal carbonyl cluster 7

— chemisorption on silica surface 10

— decomposition 7

molecular models

— for surface silanolic grafting sites 557

molecular transition metal siloxide
complex 293 f

— of thodium 294

molybdenum complex, grafted on
zeolites 222

molybdenum complex, silica-supported

— in olefin metathesis 430

molybdenum deposition 352 f, 370

molybdenum hexacarbonyl 349

— interaction with dehydroxylated
alumina 355

— interaction with hydroxylated
alumina 351 f

— recativity towards hydroxyl groups
357 f

monometallic catalyst 260

monosiloxy organometallic complex 169 f

350 f,

nanoparticle array in mesoporous silica
films

— electronic behaviour of 633 f

— preparation of 631 f

nanoparticle, definition of 142

nanoscale structures 600, 618 f

— fabrication of 599 ff, 614 £, 620,
624

nanosized catalysts

— catalytic activity of nanowires

nanosized metal particles

— analogy to molecular clusters 5

— characterization of 56, 606 ff

— of platinum, embedded in a micelle 120

625 ff

Index

— of platinum, in mesoporous silica 601

— preparation of 59, 614 f, 618 ff, 624

nanostructured catalyst

— definition of 139 f

— design of 140

— electronic state of 607, 609

— gold nanoparticles on titania 138, 143

— in silicate matrix: preparation of 153

— preparation by treatment with supercritical
carbon dioxide 620 ff

— techniques for preparation of 141 f,
148 ft

— zeolite-based catalysts see also zeolite
143

nanowire

— bimetallic 604 ff, 616, 619 f, 629

— characterization of isolated nanowire 617

— extraction from mesoporous
template 615 f

— mechanism of silica-templated nanowire
formation 611 ff, 622

—of bismuth 623

—of gold 604, 623 f, 628

- of molydenum on graphite 623 f

- of palladium 628

- of platinum 601, 611 ff, 616, 624 ff,
629

— of thodium 604, 619 f

—of silver 604

— structure of isolated nanowires 618

neopentyl complex 30 f, 38, 422 ff

nitroaldol (Henry) reaction 499 f

non-aqueous building block 147 ff

non-aqueous sol-gel technique 148 ff’

nucleation process, on a metal oxide
surface 17, 320, 348, 367 ff, 657 f, 663 ff,
672 f

number of surface atoms 58, 661

olefin epoxidation

— catalyzed by silica-supported titanium
complexes 113 ff, 435 ff

— catalyzed by supported titanium complex,
mechanism of 115

— catalyzed by titanium(IV) silsesquioxane
complexes 565 ff, 568

— comparison of titanium-based catalysts
for 114

olefin hydrogenation 294, 330, 337,
496 f

olefin isomerization 124, 33.

olefin metathesis 108

— catalyzed by transition metal
silsesquioxane complexes 580 ff, 586
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Index

— comparison of rhenium-based catalysts
for 111

— comparison of silica-supported
organometallic catalysts 112

— formation of metallacycle 431

— metal-carbene mechanism of 429 ff

— of propene 111 f, 173, 580, 583

— oxide-supported organometallic catalysts
for 109, 172

olefin polymerization 76, 169, 433 f, 486 ff,
569

organic isocyanide

— adsorption on chromium surface 550

— adsorption on copper surface 538 f

— adsorption on gold surface 519 ff, 527 ff

— adsorption on nickel surface 526 f, 547 f

— adsorption on palladium surface 525 f,
542 f

— adsorption on platinum surface 525,
539 ff

— adsorption on rhodium surface 527,
548 f

— adsorption on silver surface 524, 536 ff

— bridging ligand 516 ff

— coordination to one metal atom 513 f

— coordination to three metal atoms
518 f

— coordination to two metal atoms

— ligand properties 513

— modes of adsorption on metal
surfaces 542 ff, 552

— orientation on gold nanoparticle 530

— vibrational data 515 f, 521 ff

organic polymer support 178 f, 193 ff

organometallic chemical vapor deposition
(OMCVD)

— assistance by pre-deposited metal

— autocatalytic process 364 ff

— general pathway 348

— growth control of deposit

— hydrogen-assisted 360

— of methyl rhenium trioxide 403

— strategies to contamination-free

— water-assisted 362 f

organometallic POSS derivatives 561 ff

organometallic precursor for CVD 361

osmium-carbonyl cluster, on
silica-support 11

oxidation catalyst 214 ff, 224, 297, 402

oxidative coupling

— of 2-naphthol to BINOL 389 f

oxidative dehydrogenation 580,

n-n-stacking interaction 208

n-c-allyl isomerization 295

515 ff

365 ff

367 ft

359 f

palladium nanoparticles,
silica-supported 207

PEM fuel cell 625

periodic mesoporous silica (PMS) 457 ff

— techniques for characterization of 457

photooxidation catalyst 576

photoreduction, water-promoted 601, 604,
612, 632

physisorption of metal compounds 652 ff

platinum nanoparticle, synthesis of 600 ff

platinum-rhenium catalyst, oxide-
supported 321 f

platinum-ruthenium catalyst,
supported 322

platinum-tin catalyst 15, 57, 246 ft, 253

— catalytic behaviour of 258

— characterization of 255 ff

— in selective hydrogenation of
benzophenone 275 ff

platinum-tin catalyst, silica-supported

— catalytic surface of 258

— in hydrogenation of aromatic
ketones 269, 281 ff

— in paraffin dehydrogenation 127

— selectivity of 274, 277

— stability of 273

podality (surface bonding)
494

polyhedral oligomeric silsesquioxane
(POSS) 147, 168, 421, 428

— analogy to surface silanol groups 558 f

— chromium oxide complex grafted on 579

— comparison of silica-surface titanium
fragments and titanium-POSS
complexes 564

— complexes of 169, 174, 175

— gold(I) triphenylphosphin complex
grafted on 591

— group III derivatives of 561

— group IV derivatives of 78,170 f, 175 f,
561

— group V derivatives of 169 f, 576 ff

— group VI derivatives of 578 f

— group VII derivatives of 174, 584 ff

— group VII derivatives of 172 f, 579 ff

— group VIII derivatives of 589 f

— lanthanide derivatives of 561 f

— manganese(II) dialkyl complex grafted
on 584 ff

— metallo-silsesquioxane (M-POSS)

— molybdenum(VI) imido alkylidene
complexes grafted on 174, 580 f

— molybdocene complex grafted on 580

— platinum(II) complex grafted on 590

462, 485, 487,

560 ff



— rhenium carbonyl complexes grafted
on 587

— rhenium(VII) perhydrocarbyl complex
grafted on 588 f

— tantalum alkylidene complex grafted
on 578f

— titanium alkoxide complexes grafted
on 562f

— titanium alkyl complexes grafted on 569

— titanocene complexes grafted on 568 f

— tungsten alkylidene complexes grafted
on 5831 585f

- vanadium oxide complexes grafted
on 576 ff

— zinc complex grafted on 592

— zirconium alkyl complexes grafted
on 574

— zirconium cyclopentadienyl complexes
grafted on 78,570 f

— zirconium hydrido complexes grafted
on 575

polymerization

— catalysts 26, 36, 169, 175, 486 ff, 490 f,
493, 568

—of 1,3-dienes 490 f, 577

- of 2,2-dimethyltrimethylene
carbonate 495

— of alkenes 175, 197, 200,
486 ff

— of e-caprolactone 495 f

— of ethylene 99 f, 169 f, 489

— of methyl methacrylate 493 f

— of oxirane 495

polynuclear cluster precursor 142

polystyrene, modification of 101

preferential oxidation of carbon
monoxide 624 ff

quantum dots 632 f

radial distribution function 257

Raman spectra 529

reaction

- of organo-germanium compound with
oxide-supported group VIII metal 66

- of organo-mercury compound with
alumina-supported nickel 64

— of organo-molybdenum compound with
surface silanols 48

— of silanes with silica-supported metal
particles 65 f

— of silica with Lewis acids 54

— of silica-supported zirconium(IV) hydrides
with methane 78 ff

Index

— of triphenylarsen with alumina-supported
nickel 66 ff

— of silica-supported boron with
organometallic zirconium compound 55

reactivity

— comparison of zirconium hydrido and
tantalum hydrido complex on silica 84

— of group IV metal-hydrocarbyl complexes
on silica-support 424 £, 440

— of hydrocarbyl-metal complexes

— of lanthanide-ligand bonds 462

— of organometallic complexes with the
surface of supported metals 242

— of organometallic compounds towards
oxide-supported metal particles 60

— of rare-earth metal alkoxide complexes in
polymerization of oxygenated
heterocycles 495 f

— of rare-earth metal silylamide complexes
in olefin polymerization 487 f

— of surface silanols vs. polyoligomeric
silsesquioxanes 48

reductive carbonylation 654 ff

reflection-absorption infrared spectra
(RAIR) 532

rhenium cluster, zeolite-supported

— in selective benzene oxidation 402 ff

— structural transformation during
catalysis 407 f

rhenium complex, silica-supported

— in olefin metathesis 430

rhodium carbonyl cluster

— on hydroxylated alumina surface 8

— silica-supported 294

rhodium nanoparticle, modified by
organometallic compound 120

rhodium-dimer molecular imprinting
catalyst 393 ff, 397

—in selective hydrogenation of alkenes

ring-opening metathesis 208

ring-opening polymerization, of oxygenated
heterocycles 494 f

ruthenium-tin alloy, silica-supported 130

o-bond metathesis 82 f, 98, 100, 431, 496

420 f

398 ff

salen complex 178, 188, 192 ff, 198, 470 f
Schiff base complex 182, 189 f, 213,
384 ff
selective oxidation of phenols 224
selective poisoning of metal particles 63,
119, 123
selectivity
— effect of site isolation on 129
— in alkane hydrogenolysis 84, 87
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— in alkane metathesis 433

— in butane hydrogenolysis 620 ff, 629

— in hydrogenation of aromatic
ketones 276, 280, 283, 286

— in polyethylene hydrogenolysis 103

— in polymerization of methyl
methacrylate 484

— in silica-supported neodymium complex
catalyzed polymerization of 1,3-
dienes 491 f

— of alkane homologation 98

— of higher alkane hydrogenolysis 103

— of platinum nanowires in PROX reaction
of carbon monoxide 626

— of vanadium-based catalysts for oxidative
coupling 390

- role of “adatoms” on 123 f

selenium 28

SERS spectra 529, 532, 534 f

shape selectivity 399

ship-in-bottle synthesis 210, 221, 240, 600

silane, silica-supported 29

silica

— as reaction medium see surface-mediated
organometallic synthesis

silica support 168

— mesoporous (MCM-41) 181 ff
— morphology of 457
— non-porous (Aerosil) 425, 649

— periodic mesoporous silica (PMS) 457
— post-synthetic modification of 175, 180 ff
— prefunctionalized 476
silica-matrix overlayer 396 f
siloxane bridge 53 f, 459, 463 f, 469, 557
siloxy ligand 293
silylamido ligand 455, 466 ff, 561
single electron soliton devices 633
single metal surface site 17
single site catalyst 17, 26 ff, 76
— applications of 17 f
— high resolution solid state NMR-
spectroscopy of 440 ff
— iron(III)-complex on mesoporous
silica 296 f

— zeolite-based systems see also zeolite 143 {
single-crystal surface approach 2
single-walled carbon nanotubes 208, 320

site blocking effect 282

site dispersion 140

site isolated catalyst 140, 189 ff'

site isolation effect 15, 119, 125

—in alkane dehydrogenation 126, 128
size selectivity 399

sol-gel technology 145 ff, 224

solid-state NMR analysis 151, 154,
302 ff

— delayed-acquisition approach 445 f

— of group IV organometallic fragments on
oxide-support 32 f, 37, 77, 440 ft

— of group V organometallic fragments on
oxide-support 40, 42, 157, 443 ff

— of group VI organometallic fragments on
oxide-support 50 f, 53, 444 f, 446

— of group VII organometallic fragments on
oxide-support 445 f

— of group VIII organometallic fragments on
oxide-support 299, 304, 396

— of organoactinide fragments on
oxide-support 481, 484 f

— polarization transfer 444

— theoretical fundaments 437 ff

spectator ligand 24, 203

spectroscopic characterization 302 ff

— comparison of silica-surface titanium
fragments and titanium-POSS
complexes 564

spherosilicate 147 ff

stability of group IV metal-hydrocarbyl
complexes 422 f

stabilization of organometalic species by a
surface 14

steric effects of titanium(IV) silsesquioxane
complexes 567

steric interaction 31, 184

structure-sensitivity of nanoparticles 628

sulfated zirconia support 427, 434

supercage (o-cage) 211, 218, 223, 359

supercritical carbon dioxide 618 ff

supersaturation 367 f

supported bimetallic particles, preparation
of 317

supported homogeneous catalyst (SHC) 25

supported hydrogen bonded catalyst
(SHB) 205 ff

supported metal catalyst 92

supported molecular cluster

— analogy to supported nanosized
catalysts 6 f

— osmium carbonyl cluster on silica 10

— synthesis 6

supported nanoparticles, from metal
carbonyl precursor 322

supported nanoparticles, modified by
organometallics 117 ff

— as catalyst for selective hydrogenation of
alkenols 120

— preparation of 119 f

supported nanosized catalysts 6 f



supported tetra(n-butyl)tin, reaction with
noble metal catalysts 244

supported transition metal catalyst 318

surface adsorption

— modes of isocyanide adsorption on metal
surfaces 552

— of organic isocyanides on chromium 550

— of organic isocyanides on copper 538 f

— of organic isocyanides on gold 519 ff

— of organic isocyanides on nickel 547

— of organic isocyanides on platinum 539 ff

— of organic isocyanides on rhodium 548 {

— of organic isocyanides on silver 536 ff

— on-top adsorption 542 ff

— techniques for characterization of (list of
akronyms) 519 ff

— three-fold hollow 542 ff

— two-fold bridge 542 ff

— vibrational data of metal-adsorbed organic
isocyanide 521 ff, 548

surface bound triflate ion 207

surface carbyne 14

surface cationic compounds 53

surface characterization 58

surface chiral self-dimerization 376, 383 ff,
386

- ligand effects 391 f

surface functionalization 376

surface heterogeneity 80 f

— influencing factors 2

surface hydroxyl group

— addition to metal-ligand double bond 418

— addition to metal-ligand triple bond 419

— configuration of 142, 349, 459

— dehydroxylation of 459

— interaction with metal center 448

— nucleophilic substitution of ¢-bonded
ligands 418

— titration reagents for

surface imprinting 145

surface mobility 24

surface molecular imprinting, by stacking
silica-matrix overlayers 395

surface organo-actinide chemistry
(SOANC) 480 ff

surface organo-actinide fragment

— of thorium on oxide supports 481 ff, 496

— of uranium on oxide supports 481 ff,
496 f

surface organo-lanthanide chemistry
(SOLnC) 461 ff, 474

— application of, in catalysis 486 ff

surface organo-lanthanide fragment

— of cerium on silica 465
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— of lanthanum on silica 498, 561 f

— of neodymium on mesoporous silica
464 ft, 475 ft, 487 £, 490, 498 {

— of samarium on silica 473 ff, 488, 493 f,
498

— of scandium on silica 473, 487

— of yttrium on silica 465, 468, 475 f, 488

— synthesis of 461 ff

— techniques for characterization of 469

surface organo-tin complex on
platinum 57

surface organometallic approach to
catalysis 76, 241 ff

surface organometallic chemistry
(SOMC) 429 ff

— applications 23, 449

— concepts of 21,7

— for design of single-site heterogeneous
catalysts 75 ff

—on metals 15, 241 ff

—on oxides 9, 25

surface organometallic fragment
241 ff

— as precursor of epoxidation catalyst 435 ff

— comparison of zirconium and hafnium
complexes on silica 37 f

— mobility of 24

— molecular models of 428

— of aluminium on dehydroxylated
silica 27 f

— of ammonia on highly dehydroxylated
silica 29

— of boron on dehydroxylated silica 26, 55

— of chromium on Aerosil 175

— of gold on silica 590

— of hafnium on silica 36 f, 116, 421 ff

— of iron on mesoporous silica 296 f

— of molybdenum on silica 48 f, 109 f,
418 1,428 f, 435 f

— of rhenium on silica 52, 109 f, 172, 422,
429

— of rhodium on silica 294 ff, 308

— of selenium on dehydroxylated silica 28

— of tantalum on Aerosil 38 f, 109 f, 295

— of tantalum on dehydroxylated silica 421 f

- of tantalum on MCM-41 419

— of tantalum on silica 431, 436

— of tetrahydrosilane on highly
dehydroxylated silica 29

— of tin on oxide-supported nickeli 61, 124

— of tin on silica-supported platinum 62

— of tin on silica-supported rhodium 62,
121, 125

— of titanium on Aerosil

3,9,

30,113
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— of titanium on MCM-41 30 ff, 176

— of titanium on silica 421 ff, 435

— of tungsten on silica 49 ff, 109, 418 f,
422, 428

— of vanadium on silica 418 f, 576

— of zirconium on silica 35 f, 53 ff, 116,
420 ff, 435

— structural evidence of 12

— synthesis of 26

— techniques for characterization of 10,
37

— theoretical models of 428 f

— thermally stable 14

surface organometallic intermediate see
surface organometallic fragment 3, 18

surface reactivity 16, 463

surface rhodium siloxide complex 295 ff

— catalytic activity in hydrosilylation
reaction 300 ff

— mechanism of catalytic
hydrosilylation 310

— NMR-spectroscopic characterization
of 298f

— preparation 297 ff

surface silanol group

— configurations of 142, 168, 425, 463 f,
558

— molecular models of 169, 557

surface site

—acidic 16

— activity of 16

— basic 16

—neutral 16

surface-mediated organometallic
synthesis 7, 16, 600 ff, 604, 623,
639 f

— acidity/basicity of inorganic oxide
support 648 f

— of metal carbonyl complexes

— recovery of products 649

— synthesis of ammonia 47

surfactant templated metal oxide
matrix 144

synthesis

— of bimetallic particles 60, 64

— of catalyzed growth of carbon fibers 325

— of tantalum hydride fragment on
MCM-41 40

— of tantalum imido fragment on
MCM-41 42

— of titanium hydride fragment on
MCM-41 31f

— of titanium organometallic fragments on
silica 33

640 ft

tantalum hydrido complex on silica 40,
81 ff

— as catalyst for cross-metathesis 93

— cleavage of N-H bond 42

— dinitrogen activation 46

— for hydrogenolysis of cycloalkanes 86 f

— for hydrogenolysis of polyolefins and
alkanes 96

— reaction with ammonia and hydrogen 43

tantalum(V) alkylidyne surface complex 43,
47

temperature-programmed reaction
spectroscopy 475

thermal pretreatment of inorganic oxide
support 468 f

thermolysis, of group IV metal-hydrocarbyl
complexes 423 f

thin deposit 347

tin cube 150 f

Tishchenko reaction 502 f

titania support 259

titanium 30 f

— atomically dispersed 157

titanium, silica-supported

— as catalyst for olefin epoxidation 113,
160

TPR test, for catalyst characterization 251 f

transesterification 576

transition state template 393

triazine-based linker 187

trisiloxy organometallic complex 175 f

tungsten alkylidene complex, grafted on
dehydroxylated silica 585

tungsten hydrido complex on metal oxide

— in propane metathesis 92 f

tungsten, silica-supported

— in olefin metathesis 108

unsaturated ruthenium complex,
silica-supported

— in stilbene oxidation 382

— preparation of 377 f

— structural characterization of 377 ff

— structural transformations of 380 ff’

UV/VIS spectra 379

van der Waals interaction 204
vanadium complex, oxide-supported
— chiral self-dimerization of 383 ff
— in oxidative coupling of 2-naphthol
390 ff
vanadium-based Schiff-base complex 384 ff
vanadium, atomically dispersed 157
vibrational spectroscopy 514 ff



water-gas shift reaction 8, 630,
658
wet hydrogen reduction 614 f

XANES (X-ray absorption near-edge
spectroscopy) spectra 253, 607,
610

— of group IV organometallic fragments on
oxide-support 32

— of group VII organometallic fragments on
oxide-support 406

XPS (X-ray photoelectron spectroscopy)
spectra 253, 255, 611

XRD spectra 67, 606 ff
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217 ft, 319 £, 333, 358, 362, 403 f, 600 ff

zeolite imidazolate framework material
(ZIF) 146

Ziegler-Natta depolymerization 101

Ziegler-Natta polymerization 36, 99, 569

zirconium 35 f

zirconium(IV) hydrides on silica 76

— as catalyst for hydrogenolysis of
alkanes 96 f

— as catalyst for hydrogenolysis of
polyolefins 99 f

—in catalysis 95 ff

— reactions of 77, 83
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