Index

a

acetophenone 102-103, 190, 224, 243-245,
343

addition, see also cycloaddition; Michael
addition

— conjugate  56-57, 61-63

— dialkylzincs to aldehydes 55, 58-59,
162-163, 262, 336-337, 346-349

—to imines 81, 162-163

— in ionic liquids  258-259

— organometallic compounds to
aldehydes 149-151, 193-197

— phenylacetylene 80-81

additive effect 372

adsorption 4, 25, 357-358, 430-431

— chirally modified 17-18

agrochemicals 414

AITUD 227, 229

ALB complex 88-89, 166-167, 335-336

aldehydes

— addition of organometallic compounds
149-151, 193-197

— dialkylzincs addition 55, 58-59, 162-163,
262, 336-337, 346-349

— o-hydroxyaldehydes 271

— silylcyanation  81-82, 255-256, 257

aldimines 392-393, 407

aldol reactions 57, 63—64, 84-87

— core-functionalized dendrimers

— in ionic liquids  265-269

— in phase-transfer catalysis 399-402

— peripherally modified dendrimers
168-169

aliphatic o, B-unsubstituted carboxylic acids
374-376

alkenes

— epoxidation 248-250, 317-318

— hydroformylation 279-281

o-alkyl-o-amino acids  391-394

153-155

alkylation

—allylic 111-115, 163-166, 214-217

— o-amino acids synthesis  384-396

— carbonyl compounds  74-79

— Friedel-Crafts hydroxyalkylation 57, 65

— in phase-transfer catalysis 384-398

allylic addition 258-259

allylic alcohols 43, 49-51

allylic alkylation 111-115, 163-166, 214-217

allylic amination 163-166, 217-218, 259

allylic esters  216-218, 220

allylic etherification 218-220

allylic nitromethylation 115-116, 221-222

allylic oxidation 187-188

allylic substitution 54-55, 58, 152-153,
256, 258

amination, allylic 163-166, 217-218, 259

amino acids

— o-amino acids  82-84, 384-396, 408

— hydrogenation of dehydro-o-amino
acids  340-342

— organocatalysts derived from 307-317

amino alcohols  74-75, 77, 101, 150,
194-195, 252

aminohydroxylation

— a-aminoxylation 270-274

—olefins 44, 52-53

amphiphilic

— additives 209

— dendrimers  160-161

- PS-PEG  210-212

anti-inflammatory agents 279

aquacatalytic process

— combinatorial approach 210-214

— imidazoindole phosphine 214-222

aqueous media 86, 209-210

— chiral-switching of aquacatalytic process
210-222
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Index

— heterogeneous- and aqueous-switching of
222-229

aromatic o,B-unsubstituted carboxylic
acids  369-374

aryl alkyl sulfides 339-340

availability, catalysts 417

aza-Henry reaction 402, 404

aziridination, olefins 44, 53-54

b

batch equipment, multipurpose 414

benazepril 422-426

benzaldehyde 63-64, 74-77, 194-197, 257,
269

benzylamine 372

benzylation 299, 302, 389, 391-392

BICOL-type dendrimers 141

BINAPHOS 123, 279-281

BINAPs 107-108

—in aqueous media 222-224

— in core-functionalized dendrimers
135-138, 142-144

— in ionic liquids  239-241

—in MOCPs  343-346

— in supercritical carbon dioxide 276-278

BINOLs

— in core-functionalized dendrimers
149-150, 171-173

— fluorous  195-196

— functionalized dendrimers 166-168
— lanthanum catalysts  337-338

— titanium ligands  333-337, 339
biocatalysts 2, 413

BIPHEP-cored dendrimers 140
bisoxazolines 259-561

bisphosphine ligands 236

borane 101-104, 147-149, 160-161
boron 81-82
c

carbon dioxide, see supercritical carbon
dioxide

carbon—carbon bonds 151-152

— formation using fluorous catalysis
193-195

— formation using inorganic supports
54-66

— formation using ionic liquids  250-264

— formation using MOCPs  333-337,
346-349

— formation using supercritical carbon
dioxide 282-283

— hydrogenation using inorganic
supports  28-29

carbon—carbon double bonds

— hydrogenation 110-111, 235-239

—reduction 191-193

carbon-heteroatom bond formation

— using inorganic supports 54-66

— using ionic liquids  250-264

carbon-nitrogen double bonds

— hydrogenation 29, 111

—reduction 191-193

carbon—oxygen bonds, fluorous catalysis
184-193

carbon—oxygen double bonds

— hydrogenation 241-244

—reduction 29-30

carbonyl compounds, see also aldehydes;
ketones

— alkylation  74-79

— Michael addition 400

carbonyl-ene reaction 87, 333-335

Carbosil 58

carbosilanes  169-170

carboxylic acids

— aliphatic o, B-unsubstituted 374-376

— aromatic o,B-unsubstituted 369-374

catalyst heterogenization 2

catalyst immobilization, see immobilization

chalcones 95-96, 316-317, 337-338

— in phase-transfer catalysis 399, 401, 405

chinchona alkaloids 82-83

— PTC epoxidation 95-96

chiral modifiers, see modifiers

chromium-salen 252-254

cinchona alkaloids 16, 82, 95, 302-305

— in phase-transfer catalysis 299-300,
384-387
— industrial applications 420-428

- palladium-modified 368-377

- platinum-modified 359-363

cinchonidine 359-361, 364, 422

cinchonine 359-363

Claisen—Schmidt condensation 51, 424

‘click’ chemistry 175, 310, 352

cobalt-salen complexes 101, 161-162,
186-187, 254-255

combinatorial approach 297

— aquacatalysis  210-214

confinement effects 26, 32-33, 53, 66

conjugate addition 56-57, 61-63

continuous-flow conditions 304, 319

continuous-flow membrane reactor 176

convergent synthesis  131-132, 176

copper 53-54, 200-202, 259-562

core-functionalized dendrimers 9-10,
133-135



— addition of organometallic compounds
149-151

— aldol reaction 153-155

— allylic substitution 152-153

— borane reduction of ketones 147-149

— hetero-Diels—-Alder reaction 155-156

— hydrogenation 135-145

— Michael addition 151-152

— solid-supported 170-173

— transfer hydrogenation 145-147

costs, see economics

covalent immobilization 4-5, 25

— toolbox 431434

— using inorganic supports

crown ethers 398-399, 408

cyanation

—imines 406-408

— silylcyanation  81-82, 255-257, 326

cyanohydrins 255, 407

cyanosilylation 81-82, 255-257, 326

cycloaddition

— Diels—Alder cycloadditions 92-94

- 1,3-dipolar cycloaddition 94

cyclopropanation 57, 64-65

— in ionic liquids  259-262

— styrene  200-202, 260-261

— using organic polymer supports

31-34, 45

116-118

d

DACH dendrimer 145

dehydro-a-amino acids

‘dendrimer effect’” 132

dendrimer supports 8-10, 131-134,
175-177, see also core-functionalized
dendrimers; peripherally modified
dendrimers; solid-supported dendrimers

dendritic structures 9, 132

dendrizyme 132, 135

340-342

dendronized polymers 142-143, 176
deprotonation  91-92

designing

— fluorous catalysts  182-184

— imidazoindole phosphine 214
- MOCPs 330-333
development time 414
(DHQ)PHAL 246

dialkylation, Schiff bases 391-394
dialkylzincs
— addition to aldehydes 55, 58-59,

162-163, 262, 336-337, 346-349
— addition to imines 162-163
diamines 107-109, 146
diarylmethanols 79, 150
diastereoselectivities 265, 267-268, 270-271

Index

dichloromethane 251

Diels—Alder reactions 56, 59-61

— core-functionalized dendrimers

— cycloadditions  92-94

— using fluorous catalysis 203-204

— using ionic liquids  250-252, 270-274

—using MOCPs 326327

— peripherally modified dendrimers
167-168

— using supercritical carbon dioxide 282

diethylzinc, see dialkylzincs

dihydronaphthalene 185-186

dihydroxylation

—in ionic liquids  245-248

—olefins 43-44, 52-53, 94-95, 245-246

— using ionic liquids and supercritical CO,
285

DIOP, rhodium-DIOP  235-236

dioxiranes 317

diphosphines 135, 137-139, 157-158,
238

1,3-dipolar cycloaddition 94

divergent synthesis 131-132, 176

p-divinylbenzene (DVB) 7, 77

DPENDS 242-243

DPENs 106, 159-160

— cored dendrimers 137-138, 145-146

— functionalized dendrimers 159-160

- in aqueous media 224-227

— in ionic liquids 242

155-156

e

E 4759 421

EATOS program 425

economics

— catalysts 416417

— industrial applications

electrostatic interactions

enamines 110, 268

enantioselectivities 26

— immobilised catalysts 429

—in fluorous catalysis 194

—in ionic liquids  236-237, 239-243, 249,
267-268, 270-271

— in production 423-424

ene reactions 56, 61, 87, 333-335

enones, epoxidation 43, 51-52, 406

entrapment 5-6, 25

environmental factors 293

— ‘green’ chemistry 12, 14, 73, 233, 294,
297-298

1, 293, 415
4-6

— nonconventional media 12, 14-15
enzymes 2, 391
ephedrine derivatives 163-164
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Index

epoxidation

— alkenes 248-250, 317-318

— allylic alcohols 43, 49-51

— amino acid derivatives 314, 316-317

—enones 43, 51-52, 406

— fluorous catalysis 184-186

— in ionic liquids  248-250

—in MOCPs 337-339, 349-350

— Sharpless 49, 99-100

— using organic polymer supports 95-100

— using phase-transfer catalysis 95-96,
404-406

— unfunctionalized olefins

— o,B-unsaturated ketones
404-406

epoxides

— hydrolytic kinetic resolution 100-101,
186-188, 254255

—ring opening 161-162, 173, 252-254

esters

40-49
337-339,

— allylic esters  216-218, 220

— HPB ester 422-426

— B-ketoesters 241, 345-346, 363-368, 396,
402

etherification, allylic 218-220

f

ferrocenyl phosphines 166

fluorination  262-264

fluoroalkylated BINAPs

fluorophilicity 183-184

fluorous biphase system 181-182

fluorous catalysis 13-14, 181-182, 205—
206

— allylic oxidation 187-188

— carbon—carbon bond formation 193-
195

— carbon-oxygen bond formation 184-193

— designing fluorous catalysts 182-184

— Diels—Alder reaction 203-204

‘flourous ponytails’ 182-184

formylation, see hydroformylation

Fréchet-type dendrons 145, 147

Friedel-Craft hydroxyalkylation 57, 65

functionalized dendrimers 131, 133, see
also core-functionalized dendrimers;
peripherally modified dendrimers; solid-
supported dendrimers

276-278

g
‘generation’ of growth 131

glycinate Schiff base 384, 398, 402, 408
glycines 203-204, 384-391

glyoxylate-ene reactions 333-335
‘green’ chemistry 12, 14, 73, 233, 294,
297-298

h

‘heavy fluorous’ 184, 187, 205

hetero-Diels—Alder reaction 155-156

heterogeneous catalysts 2

— compared to homogeneous 25, 415-416

— industrial applications 18-19, 415-418

homochiral MOCPs, see MOCPs

homogeneous catalysis 235

— dendrimer supports 175

— drawbacks 25, 323

— economics 1

homogeneous catalysts

— compared to heterogeneous 25, 415-416

— costs and availability 416417

— immobilization 2-3

— dendrimer-supported 8-10

- on inorganic materials 4-6

— self-supported 10-11

- using nonconventional media 12-16

— using organic polymers 7-8

— properties and handling 417

HPB ester 422-426

hybrid dendrimers

hybrid metal oxides

hydrindane 219-221

hydroformylation 123, 181, 279-281

hydrogen 358

hydrogen bonding, immobilization 34-39

hydrogen concentration and
pressure 236-237

hydrogenation, see also reduction; transfer
hydrogenation

— carbon—carbon bond 28-29

— carbon—carbon double bond 110-111,
235-239

— carbon-nitrogen double bond 29, 111

— carbon-oxygen double bond 241-244

— chirally modified metal surface see metal
surface catalysts

— core-functionalized dendrimers 135

— in supercritical carbon dioxide 274-279

— industrial applications 418-428

— ketones  107-110, 342-343, 360-361,
420-428

— peripherally modified dendrimers
157-159

— using ionic liquids and supercritical CO,
283-284

— using MOCPs

159-160
328

340-346



hydrogen-transfer reduction, see transfer
hydrogenation

hydrolysis  121-123

hydrolytic kinetic resolution 100-101, 186—
188, 254-255

hydrophilic modification 209

hydrovinylation 169-170

o-hydroxyaldehydes 271

hydroxyalkylation, Friedel-Crafts

o-hydroxyketones 271

hydroxylation, see aminohydroxylation;
dihydroxylation

hyperbranched polymers

57, 65

176

i

imidazoindole phosphine

— allylic alkylation 214-217

— allylic amination 217-218

— allylic etherification 218-220

— design and preparation 214

— synthetic application 219-222

imidazolinones 312-314

imidazolium-based ionic liquids
244, 264, 266, 270

235, 238,

imines
— addition to 81, 162-163
— aldimines 392-393, 407

— cyanation 406-408

—reduction 31, 193

iminophosphines 165

immobilization 2-3

— common techniques 4-17

— covalent 31-34, 45, 431-434

— general requirements 332

— in ionic liquids 234

— poly(amino acids) 316

— problems 323

— process  295-299, 319

— ship-in-a-bottle approach 47-48

- on solid supports  28-30, 41-44, 55-57,
294

— via coordination, ionic and other
interactions 45-47

— via hydrogen bonding, ionic and other
interactions 34-39

immobilized chiral metal complexes
428-434

indene 184-185

industrial applications 18-19, 293, 320,
413, 435, see also pharmaceuticals

— economics 1, 293, 415

— hydrogenation catalysts

413,

418-428

Index

— immobilized chiral metal complexes
428-434

— industrial requirements 414-418

inorganic supports  25-27, 66-67

— asymmetric oxidation 40-54

— asymmetric reduction 27-39

— carbon—carbon and carbon-heteroatom
bond formation 54-66

— immobilization techniques 4-6

insoluble polymer-supported catalysts
299-300, 303, 319

insulating groups 183

internally functionalized dendrimers, see
core-functionalized dendrimers

ionic bonding 34-39, 45-47

ionic liquids  233-235, 285-286

— asymmetric oxidations in  245-250

— asymmetric reductions in  235-245

— carbon—carbon and carbon-heteroatom
bond formation 250-264

— catalytic reactions in  14-15

— organocatalysis and 264-274

— supported catalysis 48-49, 63

— used with supercritical CO, 283-285

ionic tag 266-267, 270

ion-pair formation 25

J

Jacobsen’s catalyst 47, 254, 297
Janus dendrimers 176

JMC 94 421

Josiphos ligands 157-158, 431-433
Josiphos units  157-158
Julid—Colonna epoxidation 314, 316

k

B-ketoesters
402

ketones

— borane reduction 101-104, 147-149,
160-161

— epoxidation of o,B-unsaturated 337-339,
404-406

— hydrogenation 107-110, 342-343, 345—
346, 360-361, 420428

—reduction 189-191

ketopantolactone 427

kinetic resolution, terminal epoxides
101, 186188, 254-255

241, 345-346, 363-368, 396,

100-

I
B-lactam 304
lanthanum 337-338, 351
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Index

latent biphasic system 134, 143, 176
leaching 1, 294, 419

— in jonic liquids  238-240, 286
—rhodium 280

Lewis acids 84, 92, 326-327

Lewis bases 305-306

‘light fluorous’ 184, 205

lithium amides 91-92

m
magnesium oxide 51-52, 62-63

malonates 197-199, 214-216, 399, 401,
404

manganese—salen complexes 40-42, 45-46,
48-49, 96-99

— for asymmetric epoxidation 248-249,
349-350

—in fluorous catalysis 184-186

Mannich reaction 270-274, 402404

MCF 64

MCM-22 47-48

MCM-41 27-29, 41, 58, 65

— confinement effects 32-34

— in organocatalysis  308-309

MCM-48 48-49, 249-250

membrane filtration 133, 134, 176

metal complexes, immobilized 413,
428-434

metal surface catalysts
377

— cinchona alkaloid-modified
palladium  368-377

— cinchona alkaloid-modified
platinum  359-363

— history of modification 358-359

17-18, 357-358,

— tartaric acid-modified nickel 363-368,
418-420
metalated salen ligands  95-97

metal-free catalysis 203-205, 294, 297

metal-organic coordination networks
(MOCNs) 324, 331

metal-organic coordination polymers
(MOCPs), see MOCPs

metal-organic frameworks (MOFs) 59,
324, 328

metal-organic hybrid materials

(MOHMs) 324
metathesis
—olefins 118-120

- ring-closing 120

methyl acetoacetate 190, 363-368

methylation, allylic nitromethylation 115-
116, 221-222

methylcinnamic acid  373-374

metolachlor 31, 432

Michael addition 87-91

— core-functionalized dendrimers

— fluorous catalysis  204-205

— in ionic liquids  269-271

— in phase-transfer catalysis 398-402

— peripherally modified dendrimers
166-167

151-152

— using MOCPs  335-336
MOCNs 324, 331
MOCPs 323-325, 351-352

— carbon—carbon bond formation 333-337,
346-349

— design and construction  330-333

— historical account of applications
326-330

— hydrogenation 340-346

— oxidation reactions 337-340, 349-350

modifiers 17-18, 357-359, 361

— in cinchona alkaloid palladium
catalysts  369-370, 422-423

— nickel in tartaric acid 369

modular toolbox 431-434

MOFs 59, 324, 328

MOHMs 324

molybdenum 50, 118-120

monoalkylation 384-391

monodendate phosphines, see MOPs

monodendate phosphoramidites 140-142
MonoPhos  340-342

monophosphines  169-170

MOPs 197-198, 211, 213, 226, 228

Mukaiyama aldol reactions 84

multipurpose batch equipment 414

n

nanosized membrane filtration 133-134,
176

Neber rearrangement

‘negative’ dendrimer effect

nickel 363-368, 418-420

nitroaldol reaction 57, 63-64

nitroalkanes 151, 401

nitromethylation 115-116, 221-222

NOBIN-cored dendrimers 156

noble metals 357

nonconventional media 2, see also aqueous
media; fluorous catalysis; ionic liquids;
supercritical carbon dioxide

— catalyst immobilization 12-16

nonionic cinchona-derived
catalysts  302-305

Noyori-type catalyst 137-138, 242, 342-343

nucleophilic aromatic substitution 397-398

403-405
157
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olefins, see also alkenes

— aminohydroxylation 44, 52-53

— aziridination 44, 53-54

— dihydroxylation 43-44, 52-53, 94-95,
245-246

— epoxidation  40-49

— metathesis  118-120

optimization, catalyst structure 296-297

organic polymer supports 7-8, 73, 123-124

— addition reactions 80-81

— aldol reactions 84-87

— alkylation reactions 74-79, 111-115

— a-amino acid synthesis 82-84

— borane reduction of ketones 101-104

— carbonyl-ene reaction 87

— cycloadditions  92-94

— cyclopropanation 116-118

— deprotonation  91-92

— epoxidation 95-100

— hydroformylation 123

— hydrogenation reactions

— hydrolysis  121-123

— hydrolytic kinetic resolution 100-101

— Michael reaction 87-91

— nitromethylation 115-116

— olefin metathesis 118-120

— phenylation  79-80

— Reissert-type reaction 120-121

— ring-closing metathesis 120

— Sharpless dihydroxylation 94-95

— silylcyanation of aldehyde 81-82

— transfer hydrogenation 104-107

— Wacker-type cyclization 121

organic solvent filtration 239

organic solvents, drawbacks to 233

organic—inorganic hybrid polymers
325, 328, 352

organocatalysis, see also aldol reactions;
Michael addition

— in ionic liquids

organocatalysts

— derived from amino acids

— immobilization process

— Lewis bases 305-306

— miscellaneous 317-318

— mobilization 16-17

— nonionic cinchona-derived  302-305

— phase-transfer 299-303

organometallic compounds, addition to
aldehydes 149-151, 193-197

Orito reaction 359-360, 363, 422

osmium 52-53

osmium tetroxide 94-95, 246-248

110-115

324-

264-274
293-295, 319-320
307-317
295-299

Index

oxazaborolidines 101-102, 147

oxazolines 154, 226, 228

— bisoxazolines 259-261

oxidation, see also dihydroxylation;
epoxidation

— allylic oxidation in fluorous
catalysis  187-188

— aziridination of olefin 44, 53-54

— in jonic liquids  245-250

— using inorganic supports 40-54

—using MOCPs  337-340, 349-350

— using organocatalysts 297-298

oxime sulfonates 403-404, 405

palladium

— in allylic aminations

— in allylic substitutions
153, 256, 258

— cinchona alkaloid-modified 368-377, 420,
425

—in fluorinations  263-264

— in fluorous catalysis  197-200

— PS-PEG catalysts 210-217

— silk-palladium  358-359

PAMAM dendrimers 160-165

pantothenic acid 426427

164-165, 259
54-55, 58, 152—

peptides  86-87, 394-396

perfluorocarbons  181-182, 276-280

peripherally modified dendrimers 9-10,
133, 156-157

— addition reactions 162-163

— aldol reaction 168-169

— allylic amination and alkylation 163-166
— Diels—Alder reaction 167-168

— hydrogenation 157-160

— hydrovinylation 169-170

— Michael addition 166-167

— reduction reaction 160-161

— ring opening of epoxides 161-162
- solid-supported  174-175
pharmaceuticals 279, 323

— dendrimer supports 148, 169

— industrial applications 422-428

— manufacture 414

— peptides as 394

phase separation 133-134, 143-145
phase-transfer catalysis 3, 16, 383, 408
— aldol reactions  399-402

— alkylation 384-398

— epoxidation 95-96, 404—406

— Michael addition 398-399, 400—402
— Neber rearrangement 403-405

— Strecker reaction 406—408
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Index

phase-transfer catalysts 299-303

phenylacetylene 80-81

phenylation  79-80

phenylcinnamic acid  368-374

phosphines 210-213, 226, 228, see also
diphosphines; imidazoindole phosphine;
MOPs

— bisphosphines 236

— ferrocenyl phosphines 166

— iminophosphines 165

— monophosphines 169-170

phosphoramides 305

photooxygenation 295-296

platinum  250-251, 359-363, 420-424

poly(amino acids) 315-316

poly(ethylene glycol) (PEG)
see also PS-PEG

— supported imidazolidinone 314

— supported phase-transfer catalysts
303

— supported proline derivatives 308

— supported TEMPO  297-298

polymers, see MOCPs; organic polymer
supports

polystyrene 7-8, 73, 75, 281, 311

polystyrene-poly(ethylene glycol) (PS-PEG),
see PS-PEG

polystyrene-supported dendrimers 175

polytopic ligands  329-332, 337, 340, 352

pore sizes, tunable 27

porphyrin  295-296

‘positive’ dendrimer effect 157, 161

PPI dendrimers 164, 168-169

process development 414-415

proline 85-87, 307-312

— in aldol reaction 168-169

— in the Michael reaction 89-90

— L-proline  265-266, 268-270

prolinols  74-75, 102-104, 147-148

propanation, see cyclopropanation

propargylamines 81

PS-PEG 86, 210-217, 226-228

— supported BINAP  222-224

PTC, see phase-transfer catalysis

Pybox 81, 116

2-pyrone derivatives 376-377

Pyrphos units  138-139, 157-158, 163-164

8, 73, 295-296,

302-

q

quaternary ammonium salts
393-394, 396, 405

82, 388, 390,

r

Raney nickel 363-368, 419

recycling 209, 304, 319, 416

— dendrimer catalysts 133, 143-145, 176

— fluorous catalysts  205-206

— in homogeneous catalysis 5

— in ionic liquids 249, 252-254, 285-286

- MOCPs 351

— organocatalysts

—requirements 3

reduction, see also hydrogenation

— borane reduction of ketones 101-104,
147-149, 160-161

— carbon-nitrogen and carbon—carbon
double bonds 191-193

— in inorganic supports  27-39

— in ionic liquids  235-245

— ketones in fluorous catalysis

Reissert-type reaction 120-121

rhodium 13, 192, 202, 222-224, 229

— DIOP complex 235-236

— in hydrogenation of C-C 28

— in ionic liquids  237-239, 243

— in supercritical carbon dioxide 280-281

— MonoPhos catalysts 340-342

ring opening, epoxides 161-162, 173,
252-254

ring-closing metathesis 120

ruthenium 106-108, 116

— BINAP analogues 137-138, 142-143,
239-241, 276-278, 343-346

— DPEN catalysts 137-138, 224, 226

— in hydrogenation 145-147, 244-245

— in ionic liquids 242

73, 264, 298

189-191

s

salen ligands, see also manganese—salen
complexes

— chromium-salen  252-254

— cobalt—salen 101, 161-162, 186187,
254-255

— dendrimer-cored 172-173

— metalated  95-97

- vanadium-salen 256-257

SAPC 235

scanning tunneling microscopy 368

Schiff bases 402, 408

— activated peptides  394-396

— o-alkyl-o-amino acid derived 391-394

— glycine-derived  384-391

self-supported chiral catalysts
341-342

Sharpless dihydroxylation 52, 94-95, 245—
2406, 386

10-11, 333,



Sharpless epoxidation 49, 99-100

Shibasaki’s catalyst 337-338

ship-in-a-bottle 25, 47-48

Si—H insertion 57, 65-66

SILC 48-49, 63

SILF  261-262

silica

—in inorganic supports 28-29, 41

— supported dendrimers 174

— supported DPEN  224-226

silk-palladium catalyst 358-359

SILP, see supported ionic liquid phase (SILP)
catalyst

silylcyanation  81-2, 255-257

site isolation 26, 31, 66

small-scale products 414

solid supports, see also inorganic supports

— adsorption on 430431

— immobilised catalysts 429

— immobilization with 4

— organocatalysts 294, 319

solid-supported dendrimers 133, 170

— internally functionalized 170-173

— peripherally functionalized 174-175

soluble polymers 295

soluble polymer-supported catalysts
307, 319

solvent precipitation 133-134, 143, 176

solvents

— choice 233, 422423

8, 301,

— for MOCPs 332
— ionic liquids 14
stability

—in catalysis 3

— thermal stability 328, 332

stereoselectivities, in ionic liquids

Strecker reaction 406-408

structural characterization 347-348, 352

structure—activity relationship 348, 352

styrene, see also polystyrene

— copolymerization with  171-172

— cyclopropanation  200-202, 260-261

— derivatives 94

— formylation 279-281

substitution

— nucleophilic aromatic  397-398

— palladium-catalyzed 54-55, 58, 152-153,
256, 258

sulfides 339-340

sulfimidation 262

sulfoxidation 44, 339-340

supercage 47-48

supercritical carbon dioxide 15-16, 234,
274, 286

250-251

Index

— carbon—carbon bond formation 282-283

— fluorous catalysis in  191-192

— hydroformylation in = 279-281

— hydrogenation in  274-279

— used with ionic liquids  283-385

supercritical fluids 15

supported aqueous-phase catalysis
(SAPC) 235

supported ionic liquid catalysis (SILC)
49, 63

supported ionic liquid films
(SILF) 261-262

supported ionic liquid phase (SILP)
catalyst 235, 249-250, 253-254, 268-269

surface metal, see metal surface catalysts

48—

t

TADDOL-cored dendrimers 171-173

tartaric acid 363-368, 418-420

TEMPO 297-298

terminal epoxides
254-255

thermal stability 328, 332

thermotropic solubility 13

thiourea 297, 318

titanium 87

- BINOL ligands  333-337, 339

— in fluorous catalysis 196

— Ti-TADDOLates 75-76, 92, 171

titanium dioxide 368-373, 376

toolbox, modular 431434

transfer hydrogenation 104-107, 189-190

— core-functionalized dendrimers 145-147

— DPEN catalysts 224, 226

— in ionic liquids  244-245

— peripherally modified dendrimers
159-160

transition-metal catalysis
also individual metals

TsDPENS, see DPENs

turnover frequency (TOF) 137

— immobilised catalysts 429

— in ionic liquids 237-238

turnover number (TON) 137, 264

type I MOCPs 331, 333-343

type Il MOCPs 331, 343-351

100-101, 186-188,

14-15, 135, see

u

Uemura-type catalysts 339
ultrasound irradiation 361
o,B-unsubstituted carboxylic acids
— aliphatic  374-376

—aromatic  369-374

447
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Index

v

vanadium(salen) 256-257
vinylation 169-170

vinylic substitution 397-398

w

Wacker-type cyclization 121

water, see also aqueous media

— catalyst immobilization in  12-13, 209
‘wet ionic liquid® 237

X
X-ray diffraction 348

z

zeolites 5-6, 32, 47

zinc

— alkylation of carbonyl compounds 74-75

— dialkylzinc addition 55, 58-59, 162-163,
262, 336-337, 346-349

— organozinc addition 149-151, 193-195

zirconium phosphanates 343, 345-347



