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In situ infrared spectroscopy, 346
ionic liquid-based reverse micelles
— microemulsification 531-537
— surfactants 537
ionic liquids (ILs). See also Room-temperature
ionic liquids (RTILs)
— BPy-functionalized ILs
— CN-functionalized 32
— “control performance” 22
— “heterogenized (ionic) liquids” 94
— IL-supported/mediated NMPs. See
IL-supported/mediated metal
nanoparticles
— immobilization via anion 94, 95
— immobilization via cation 94, 95
— immobilization via supported liquid phase
94, 95
— Knoevenagel reactions 93
- MCM-41 93
— molecular dynamics simulations

30-31

41,42

30-31
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ionic liquids (ILs). See also Room-temperature
ionic liquids (RTILs) (contd.)

— NMPs preparation. See NMPs preparation,
ILs

— organic—inorganic hybrid materials

- SBA-15 93

— Sonogashira reaction 48

— Stille reaction 47

— and supercritical carbon dioxide

— Suzuki reaction 42

— Ullmann reaction 48

iridium clusters, ethylene hydrogenation

93-95

34-35

— MgO-supported clusters 348

— structure-function relationships 346

— Wilkinson’s catalyst Ir(PPh3);Cl 347

— zeolite-supported catalyst 346, 347, 348

isolation effect, nanoreceptors

— alkenes, DCA- and HA-photosensitized
oxidation 383, 384

— molecular catalysts, dimerization 385-386

— phenyl phenylacetates, structure 384

— selective oxidation 383

— selectivity control  382-385

— zeolites, shape selectivity 382-383

k

kinetic Monte Carlo model, FT reaction 554,
564-565, 567

kinetic resolution (KR), epoxides

— chiral Co(Salen) catalyst 378

— Cr(Salen)py, concentration 379

— DFT calculation 379

— metal Salen complexes

— nanocages, SBA-16 379

Knoevenagel condensation

-ILs 93

— organic—inorganic hybrid materials

103
KR. See Kinetic resolution (KR), epoxides

377-378

99,
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LASC. See Lewis acid surfactant combined
catalyst (LASC)

Lewis acid surfactant combined catalyst
(LASC) 298-302

Lewis acid-catalyzed organic reactions

— aldol reactions, asymmetric version 301

— a-amino phosphonate 299

— asymmetric aldol reactions 302

— LASC 12 and benzaldehyde mixtures 299
— LASC-catalyzed aldol reaction 298
— LASC-catalyzed allylation reactions 301

— LASC-catalyzed Friedlnder annulation 302

— meso-epoxides, asymmetric ring opening
303

— Michael reactions 299

— scandium-Dbipyridine complex 301-303

— Sc(DS);-catalyzed three-component 300
— tetraallyltin 301

— tetrahydrofuran (THF) 297

lignin peroxidase (LiP)

— AOT head group 513

— catalytic activities 513, 514

— GGDE/TX-100 and AOT reverse 515

— reverse micelles 540

LiP. See Lignin peroxidase (LiP)

lower olefins, hydroformylation

— butene 496-497

— description 493

— ethylene 493-494

— propene 494-496

L-proline-functionalized mesoporous silica,

direct synthesis  95-96

lumped kinetics model, FT reaction

— definition 554

— dual reaction center site  592-594

— single reaction center site. See Single
reaction center site model, FT reaction

m

MALDI. See Matrix-assisted laser desorption
ionization (MALDI)

matrix-assisted laser desorption ionization

(MALDI) 405
MBG. See Microemulsion-based organogel
(MBG)

mesoporous silicas (MSs)

— co-condensation 356-358

— grafting method 355-357

— hydrothermal method 353

— periodic mesoporous organosilicas

- PMOs 354

— SAB-16 and FDU-12 353-354

— SBA-15 353

— surface modification 355-358

metal cluster catalysts

— bromide poisoning of active sites, Au/TiO,
catalysts  344-346

— catalyst pretreatment temperature

— CH,4 turnover rates 326

— chromia gel pretreatment temperature 327

— CO binding, imaging 337-339

— copper cluster cores 329

— electrochemical reduction of CO,

—enzymes 329

— Fe-S clusters 331

- g-Al,O5 system 328

357

328
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— gold core 329, 330

— Iry clusters. See Iridium clusters, ethylene
hydrogenation

— metal-carbonyl clusters via ligand effects. See
Metal-carbonyl clusters via ligand effects

— 2-NT probe molecule 330-331

— open sites. See Open catalytic active sites

— structure-sensitive or insensitive reactions
325-326

— “varying degrees of saturation”

— well-characterized systems 331

metal-carbonyl clusters via ligand effects

— Blyholder model of metal-CO bonding
333-334

— calix[4]arene phosphine (L)

— CO and O binding, gold clusters

— DFT analysis  335-336

— gold binding energy 332

— Ir, carbonyl clusters  332-337

— Pauli repulsion 336

— z-backbonding interaction 334

— single-crystal X-ray diffraction 334-335

metal-coordinated bridging ligands

— a-dehydroamino acid esters, asymmetric
hydrogenation 192

— heterogeneous asymmetric hydrogenations
192, 194

— homochiral bimetallic coordination
assemblies 192, 193

metal-organic frameworks (MOFs)

— covalent bonding 358

— dative bonding 358-359

— definition 354

— functionalization 358

— porous structure, control 354

— post-synthetic modification 358

— structural and chemical properties

— surface modification  358-359

methane formation vs. FT kinetics

— lumped microkinetics expression,
production 584

— rate constants 583

- temperature maximum, C, production
585

— volcano curve, production 584

methyl 3-pentenoate, hydroformylation

204

Michael addition, organocatalysts

— aldehydes 310

— diamine organocatalyst

— malonate 312

— nitroalkenes 309

— nitroolefins 310

— P-nitrostyrene 310

325

332,333
336

355

309
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— Rolipram 310

— SATO catalysts 310

— surfactant-type asymmetric organocatalysts
310

— a,f-unsaturated aldehydes 311

microemulsion-based organogel (MBG)

— ethyl valerate 542

— IL-based 543

— immobilization 541, 543

— microstructure 542

— phenylethyl acetate 541

microenvironment engineering, nanoreactors

— BuyNBr, addition 387

- (1R,2R)-diaminocyclohexane 386

— diffusion of reactants and products
387-388

— factors influencing  385-386

— NaCOO-H,O system 387

— Ru-TSDPEN 386

— surface modification 386

— TOF of Fe(salan) 387

Mizoroki—Heck reaction

— iodobenzene and ethyl acrylate reaction 45

— Pd NPs 46, 47

— Pd/chitosan nanocomposite 45, 46

MOFs. See Metal-organic frameworks (MOFs)

molecular catalysts, nanoreceptors

— covalent-bonding methods  359-363

— noncovalent bonding methods  363-366

- reducing pore entrance size 366—369

molecular dynamics simulations

— DFT methods 30

— RuNPs 31,33

— spatial distribution function, imidazolium
cation 31, 33

molecular microkinetics simulations, FT

reaction

— chain growth limit 569, 573

— chain length cutoffs 567, 570

— elementary reaction rate data 565

— H, and CO partial pressure dependence
576-578

— high C,+yield 574, 575

— vs. methane formation. See Methane
formation vs. FT kinetics

— oxygenate formation 571

— polymerization vs. chain growth model. See
Polymerization vs. chain growth model,
FT reaction

— reaction energy, propylene and methane
formation 565-567

— relative rate, CH,, formation 567, 572

— simulated conversion data, parameters
567, 568
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molecular microkinetics simulations, FT
reaction (contd.)
— surface composition 574
— temperature dependence, « 567, 570
— value, « convergence 567, 571
molecular organic solvent-based reverse
micelles
— electrical property 513-516
— hydrophobic group 513
— surfactant head group 516-521
MonoPhos/Rh(I)-catalyzed asymmetric
hydrogenation reactions
— covalent bonded bridging ligands
— hydrogen-bonded bridging ligands
190-192
— metal-coordinated bridging ligands
192-194
Morita—Baylis—Hillman reaction 277-278
MSs. See Mesoporous silicas (MSs)

187-190

n

nano-metal particles (NMPs)

— heterogeneous solid-supported catalysts
22,23

—andILs 23

— IL-supported/mediated 22, 23, 28-31

— preparation 23-28

nanoreactors, catalysis

— catalytic nanoreactor engineering 390

— cooperative activation effect. See Cooperative
activation effect

— heterogeneous catalysis 351

— homogeneous catalysis 351

— hydrothermal/solvothermal synthetic
approach 353

— microenvironment engineering 385-388

— MOFs 354-355

— molecular catalysts. See Molecular catalysts,
nanoreceptors

- MSs 353-354

— pore confinement effect 369-377

— porous structure, influence  388-389

2-naphthalenethiol (2-NT) probe molecule

330-331

nitroalkanes

— aldol reaction of nitroacetates 456, 457

— conjugate addition of 2-nitropropane 455,
456

— PTC conditions  455-457

NMPs. See Nano-metal particles (NMPs)

NMPs preparation, ILs

- AuNPs 27

— IL as reducing agent 24

— molecular hydrogen, reducing agent
24-26

— NaBH,, reducing agent 26

- rod-like gold NPs 27, 28

— silver nanostructures 27, 28

noncovalent bonding methods

— chiral Co(Salen) complex 365

— chiral ligand/catalyst 364

— immobilization methods

— ordered MSs 365

— porous matrix 364-365

— zeolites, ship-in-a-bottle synthesis
365-366

nonionic surfactants

— AOT reverse micelles and LiP 513

— catalytic activity 515, 516

- GGDE 514

Noyori-Ikariya type catalysts 216

Noyori-type Ru(II)-catalyzed asymmetric

hydrogenation

— aromatic ketones

— generation 185

— hetero-coordination, achiral bridged
diphosphine 186

2-NT. See 2-Naphthalenethiol (2-NT) probe

molecule

364

186, 187

o

l-octene 205

OMSs. See Ordered mesoporous silicas
(OMSs)

open catalytic active sites

— Amplex Red to resorufin, conversion 340

— atomic layer deposition Al,O; 341-342
— dependence of reaction rate 341

— HAADF-STEM 342-343

— kinetic poisoning experiment 341

— pseudo-first-order rate constant 341

— reactivity of edge and corner sites 343

— resazurin reduction reaction  340-341

— single nanoparticle catalysis 340

— turnover frequency (TOF) 341-342

ordered mesoporous silicas (OMSs)

— MCM-41 phase 85

— M41S synthesis 85

- MSU-1 85

— Naion exchange reaction 86

— organic—inorganic hybrid materials, types
87-88

- PMO 87

— pore sizes and surface areas 85

— SBA-1 86

— SBA-15 85-86

— surfactant interactions, types 86-87



organic base-catalyzed reactions, SiO,
enhanced

— amine-catalyzed aldol reaction 7

— amine-functionalized silicas 8

— cyclic carbonate synthesis 9, 10

— heterogeneous and homogeneous acid and
base catalysts 8

— Knoevenagel reaction 8,9

— MCM-41 catalysts, amine-functionalized 9

— nitroaldol reactions 9, 10

— propylene oxide 10, 11

— silica-supported phosphonium salts

organic substances, hydrogenation

— citral 473-474

— cyclohexene to cyclohexane 472

— imines 475-476

— levulinic acid 474

— N-(1-phenylethylidene)aniline  475-476

— phenol 474-475, 476

— a-pinene to pinane 472-473

— prochiral a-enamides 475

organic synthesis 419-420

organic—inorganic hybrid materials

— advantages 91

— aldol condensations 99, 103

— amine groups 91-93

— catalysis  100-102

— co-condensation method (one-pot synthesis)
88-89, 91-96

— esterification of alcohol 103-104

— grafting method 88, 91-96

- HPMO 89

— ionic liquids (ILs) 93-95

— Knoevenagel condensation 99, 103

— PMOs 88,89

organocatalysts

— aldol reaction. See Aldol reaction

— Michael addition 309-312

organometallics

— heterogeneous asymmetric catalysis. See
Heterogeneous asymmetric catalysis,
self-supporting approach

— homogeneous asymmetric catalysis. See
Homogeneous asymmetric catalysis

oxidations, SCFs

— alcohols in scCO,

— cyclohexane 481

— propylene oxide (PO)

— styrene oxide 480

oxidative desulfurization (ODS), H,0, as

oxidant

— alcohols and sulfides, selective oxidation
293

— Bronsted acid ion liquids (BAILs)

10, 11

480

480-481

294-295 - advantages
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— BT oxidation, in water/oil emulsion droplets
290

— catalytic oxidative system advantages
293-294

— diesel, sulfur removal 291

— emulsion catalysis 287

— emulsion system, fluorescence optical
micrograph 292

— “green” solvent 287

— hybrids 295

— hydrodesulfurization (HDS) 287

— IL emulsion system, preparation 294

— lanthanide-containing POMs  293-294

— metastable emulsion droplets 289, 292

— microemulsion droplets 289

— phosphotungstic compounds 290

— polyoxometalate (POM) 288

— quaternary ammonium cations 288

— straight-run diesel 291, 292

— sulfones 291

— sulfur-containing compounds  288-289

- sulfur-specific GC-FPD chromatograms
291

— transmission electron microscopy (TEM)
295, 296

— turnover number (TON)

oxindoles

— asymmetric PTC 454455

— synthesis of (-)-esermethole 454

— synthesis of tricyclic diamines 454-455

oxygen activation 409-410

289

p
Pd NPs, IL-supported

— acetophenone hydrogenation reaction 34

— hydrogenation, alkynes 32, 34

— in situ formation and stabilization 34

— isomerization reaction 34, 35

— phenanthroline (Phen) ligand-protected Pd
NPs 32

— supercritical CO, extraction 35

perfluoroalkylated PCP pincer ligand 266

periodic mesoporous organosilica (PMO)

— aliphatic  97-98

— aromatic 98

— catalytic application 104

— ethane-bridged 96

- HPMO 98-99

— mild pH conditions 97

- OMSs 87

— organic—inorganic hybrid materials

— synthesis with surfactants  96-97

phase-transfer catalysis (PTC)

425

88, 89
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phase-transfer catalysis (PTC) (contd.)
— asymmetric PTC. See Asymmetric PTC,
organic synthesis

phosphine ligands 490, 491
phosphorus ligands 400, 401, 402
photocatalysis

— biphenyl (Bp)-PMO catalyst

— impregnation method 106

— nano-structured metallic catalyst 107

— nano-structured titania (TiO2) 106

— organic—inorganic mesoporous materials
107

— porphyrin-bridged PMO 107

Pichler—Schulz mechanism 555

PMO. See Periodic mesoporous organosilica

(PMO)

poly(ethylene glycol) (PEG)

— definition 114, 116

— PEG-bounded TsDPEN 117

— and PEG-supported chiral ligands and
catalysts 116

107

— PEG-supported chiral monophosphite 117,
118
— PEG-supported Ru-BINAP catalyst 118

— PEG-supported tartaric acid ester ligands
116, 117

— uses, chiral catalysts immobilization 114

poly(propyleneimine) (PPI) 133-135

polyacrylamide gel electrophoresis (PAGE)

402, 403

polymer-bounded catalysts

— aldehydes, transfer hydrogenation 318

— amphiphilic polymer-immobilized
nanoparticle 314

— amphiphilic polysterol/polyethylene glycol

resins 316
— C-C coupling reactions 314
- cinnamaldehyde 314

— emulsion system, microscope images
319

— ethyl pyruvate 313, 314

— Heck reactions  314-315

— heterogeneous catalysts 313

— hydrogenated cinnamaldehyde 313

— Kharasch reaction 316-317

— N-heterocyclic carbene (NHC) palladium
complexes 316-317

— l-octene, hydroformylation 318

— O/W emulsion catalytic system 317-318

— palladium—phosphine complex catalysts
315

— poly(amido-amine) (PAMAM) dendrimer
315

— polymer—metal hybrid materials
312-313

— polymer-stabilized metal emulsion catalysis
313-314

— polyvinylpyrrolidone (PVP) 313

— selective catalytic reaction 313

— Suzuki coupling 315

polymerization vs. chain growth model, FT

reaction

— lumped microkinetics 576, 578

— mechanistic model, C—C bond formation
and CO activation 581

— rate of CO consumption 579, 582

— simulated coverages, monomer formation
580

pore confinement effect

— achiral cluster Os3(CO);, 374

— asymmetric epoxidation 372-373, 376

— asymmetric reactions  370-371

— chiral bis(oxazoline) ligand 373

— chiral Mn(Salen) catalysts 369-370, 372

— cis- and trans-methylstyrene, oxo-Mn(Salen)
377

— conversion and enantioselectivity 375, 377

- MCM-41 and MCM-48 372

— MCM-41 and SBA-15 371

— olefins 375

— pores influencing chiral catalysis = 375, 376
— Pt nanoparticles in CNTs 374
— Zn-Al layered double hydroxides 372, 373

pore entrance size, molecular catalysts
— chiral catalysts 367

— encapsulation strategy, advantages
— FDU-12-BINAPO 367, 368

369

- MSs 366

— nanocages 366

porous structure, nanoreactors
- Binol-based MOFs 388-389

— carbonyl—-ene reaction 388

— chiral PMOs 389

— Friedel-Crafts reaction 388

PPI. See Poly(propyleneimine) (PPI)
propene 202

Pt and Ir NPs, IL-supported

— acetone hydrogenation 36

— enantioselective hydrogenation 36
— size distribution, Ir(0) NPs 36, 38
PTC. See Phase-transfer catalysis (PTC)
PVP (poly(N-vinyl-2-pyrrolidone) 402

q

quat salts
— definition 425
— mechanism of PTC 425, 426
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RCH/RP process. See Ruhrchemie/
Rhone-Poulenc (RCH/RP) process

reverse micelles

— additives. See Additives, reverse micelles

Index

Ru complex-catalyzed enantioselective
reactions
— achiral bisphosphine/Ru/chiral
diamine-catalyzed asymmetric
hydrogenation 171-172

— application. See Application, reverse micelles _ achiral monophosphine/Ru/chiral

— biodiesel preparation 544

— conformation 528-530

— enzyme catalysis. See Enzyme catalysis

— IL-based microemulsions 544

ionic liquid-based. See Ionic liquid-based
reverse micelles

— micellar enzymology 543

— microemulsifications 512

microemulsions  511-512

— molecular organic solvent-based. See
Molecular organic solvent-based reverse
micelles

“polar pool” 512

— pseudophase model and enzyme-catalyzed

reaction kinetics  530-531
— room-temperature [Ls 512
— “water pool” 512
— W/IL microemulsions 544

Rh NPs, IL-supported

— (E)-2-(benzoylamino)-2-propenoic acid
derivatives hydrogenation 42

— bipyridine coordination modes, NMPs 41

— bipyridine-functionalized ILs 41, 42

— BPys behavior, styrene hydrogenation
40-41

— styrene hydrogenation 40

— substituted aromatic compounds
hydrogenation 40

rhodium-phosphine complex catalytic systems - tridentate Schiff base ligands

— activity and selectivity 495

— aqueous-organic biphasic transition metal
catalysis 491

— 1-dodecene 500

— P-Cbond 495

— phosphine ligands

— RCH/RP advantages

— TPPTS 490, 494

room-temperature ionic liquids (RTILs)

— common cations and anions 21

— Friedel-Crafts reactions 21

— IL-supported/mediated metal nanoparticles.
See IL-supported/mediated metal
nanoparticles

— solid-supported IL. See Heterogeneous
catalysis with homogeneous performance

RTILs. See Room-temperature ionic liquids

(RTILs)

490, 491
490-491

diamine-catalyzed asymmetric
hydrogenation 168-171
Ru NPs, IL-supported
— catalytic hydrogenation 1,3-cyclohexadiene
and cyclohexene 37
— phosphonium and imidazolium ILs
— Rh NPs. See Rh NPs, IL-supported
— [Ru(COD)(2-methylallyl),] reduction 37
— size distributions 37, 39
— SYBYL representations, CYD 37, 39
— toluene hydrogenation 37
Ruhrchemie/Rhone-Poulenc (RCH/RP)
process
— large-scale manufacturing method 497

39,40

- m-OHCCyH,SO;Na and
C3H;P(m-CgH,SO3Na), 494

— TPPTS 490

— traditional cobalt process 497

489-490
202

— water-soluble rhodium catalyst
Ruhrchemie/Rhéne-Poulenc process

s

scanning tunneling microscopy (STM) 338

SCFs. See Supercritical fluids (SCFs), catalysis

Schiff base/Ti(IV)-catalyzed asymmetric
hetero-Diels—Alder reaction

— acid additives 153, 154

153

selective hydrogenation

— Auys(SR) g clusters  407-409

— H,-D, exchange reaction 407

— turnover frequencies (TOFs) 407

selective oxidation

— alcohols. See Alcohols, selective oxidation

— alcohols aerobic oxidation 61-62

— alkanes 410-411

— alkenes. See Alkenes, selective oxidation

— CO oxidation. See CO oxidation

— olefins aerobic oxidation 62-63

— oxygen activation 409-410

silica gel-confined IL catalysts

— confinement effect, supercage of silica gel

55

— covalently supported IL catalysts

— emission behavior 56

— preparation and model 55

56-57
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single reaction center site model, FT reaction

— BEP relationships 586, 587

— catalysts performance 590, 591

— influence, CO activation energy 588, 590

— M-0 and M-C bond energies 586

— predicted RCO and a 588, 589

size-exclusion chromatography (SEC)
403

solid-supported IL catalyzed reactions. See
Heterogeneous catalysis with homogeneous
performance

soluble polymeric supports

Sonogashira reaction

— carbapalladacycle complex 48

— description 48

— iodobenzene and phenylacetylene 48

SSITKA. See Steady-state isotopic transient
kinetic analysis (SSITKA)

steady-state isotopic transient kinetic analysis

402,

112-113

(SSITKA) 594

Stille reaction 47

sulfonated Xantphos 204

sulfonic/carboxylic acid-amine bifunctional
catalyst

— cooperative catalysis, sulfonic acid and
primary amine groups 4

— heterogeneous and homogeneous acid and
base catalysts 3, 4

— initial turnover frequency, aldol reactions
6,7

— nitroaldol reactions 5

— SBA-15-AB 3,4

— SBA-G-APO.5 6

— surface silanol groups 6

— surface structures, amine and carboxylic
acid grafted silica catalysts 6

sulfur ligands

— ligand exchange 401-402

— reduction of Au(I)SR 401, 402

— thiolation 402-403

supercritical fluids (SCFs), catalysis

— alkylation 481-482

— clustering 471

— CO, cycloaddition to epoxide 482-483

— CO,, hydrogenation. See CO,,
hydrogenation

— cycloaddition in scCO,

— description  469-470

— ethylene carbonate 470

— features of reactions 471472

— hydroformylation reactions 479-480

— organic substances, hydrogenation. See
Organic substances, hydrogenation

— oxidations 480-481

470

— pure substance 470

— thermophysical properties

supported IL catalyst

— alkylation and esterification reactions
73-74

— asymmetric catalysis

- BMImPFy 52,53

— [BMIm][Tf,N] behavior 54

— catalytic carbonylation reaction. See Catalytic
carbonylation reaction

— catalytic hydrogenation. See Catalytic
hydrogenation

— enzyme catalysis  77-79

— heterogenized homogeneous IL catalyst
system 51

— immobilizing organometallic complexes
53,54

— isomerization and oligomerization 72-73

— Lewis acidic IL-phase catalysis 51

— magic-angle spinning (MAS) 53

— para-hydrogen induced polarization (PHIP)
NMR spectroscopy 53

— selective oxidation 61-63

— two-dimensional nano-IL catalyst

— water-gas shift reaction 70-72

Suzuki reaction

— description  42-43

— ionic polymer-stabilized Pd NPs/IL system
44

- ligands, norborn-5-ene-2,
3-dicarboxylicanhydride 44

— nitrile-functionalized IL 43

_PANPs 43,44

Suzuki—Miyaura coupling

— aryl bromides 227, 230

— aryl iodides and bromides

— biaryls synthesis 226-227

— bulky phosphine ligands 228

— catalyst recycle 229, 230

— drawback 233

— heterocyclic halides with boronic acids
228, 230, 231

— ligand-free catalysts 231-232

— microwave promoted 234

— Pd(1I)-(di-2-pyridyl)methylamine 229-230

— pH-responsive palladium catalyst 232-233

— silica-supported catalyst 232

— water-soluble phosphine ligands

470, 471

74-77

51,52

233

227

t

tartaric acid-derived quaternary ammonium
salts 438,439

thermoregulated phase-transfer catalysis
(TRPTC) 206, 505506



Ti(IV)-catalyzed enantioselective reactions
— BINOLate/Ti-catalyzed asymmetric
carbonyl—ene reaction 156-158
— BINOLate/Ti(IV)-catalyzed asymmetric
hetero-Diels—Alder reaction 154-156
— BINOLate/Ti-catalyzed asymmetric
ring-opening aminolysis, epoxides
158-159
— Schiff Base/Ti(IV)-catalyzed asymmetric
hetero-Diels—Alder reaction 153-154
Ti-catalyzed hetero-Diels—Alder reactions
132,133
transient kinetics, FT reaction
— analysis, isotope switch experiments 597
— reported data vs. interpretation, simulations
598
— residence times, methane 595, 597
— simulations 595, 596
— SSITKA measurements 594
transition-metal-catalyzed asymmetric
reactions 133, 134
TRPTC. See Thermoregulated phase-transfer
catalysis (TRPTC)

u

UCC. See Union Carbide Corporation (UCC)

Ullmann reaction

— “green” pathway 49, 50

— ionic liquids 48, 49

union Carbide Corporation (UCC)

urea-amine bifunctional catalyst

— acetone with 4-nitrobenzaldehyde aldol
reaction 2,3

— aldol reaction, urea and amine groups 2, 3

— surface structures, immobilized MSNs 2

489, 490

v

VOCs. See Volatile organic compounds
(VOCs)

volatile organic compounds (VOCs) 469

w

water catalysis

— heat capacity 201

— heat of vaporization 201

Index

— hydroformylation. See Hydroformylation

— hydrogenation. See Hydrogenation

— properties  201-202

water oxidation reactions

— molecular catalysts 380

— SBA-16, nanocage 380

- TOF 380

water-gas shift (WGS) reaction 345-346

water-in-oil (W/O) microemulsions

— cetyltrimethylammonium-based surfactants

521

— counterion binding 522

— interfacial region 515, 518

— nonionic surfactant 514

— p-nitrophenyl-n-hexanoate 517, 520

— reverse micelles 512

— straight-chain alcohols 513

water-soluble catalyst, rhodium-phosphine
complex systems 490491

WGS. See Water-gas shift (WGS) reaction

W/O microemulsions. See Water-in-oil (W/O)
microemulsions

X

X-ray absorption near edge structure (XANES)
measurements 344

X-ray photoelectron spectroscopy (XPS)
28-29, 328

z
Zn complex-catalyzed enantioselective
reactions

— BINOLate/Zn/diimine-catalyzed
asymmetric diethylzinc addition
162-164

— BINOLate/Zn/diimine-catalyzed
asymmetric hetero-Diels—Alder reaction
165-167

— chiral amino alcohol/Zn/racemic amino
alcohol-catalyzed asymmetric diethylzinc
addition 159-162
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