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a
absorption coefficient 266 ff
acetamidocinnamate 1040, 1044

acetamidocinnamic acid 1401

acetoacetate 248

acetophenone 248

acids and anhydrides 442 ff

acids, unsaturated 872ff

acridine 474ff

acryl chloride 171

acryl hydrazones 75

acyclic allyl alcohols 655

actinide 111

activation of the C-X bond 533 ff

— 1,2-insertion 538

— by o-bond metathesis 537

— by oxidative addition 538

— by Sn2 attack of the hydride ligand 538

activation, heterolytic 378, 389, 392

acyl-hydrazones 75

adiabatic temperature, maximum 1535

1,2-addition 402

1,4-additon 402, 718f

agglomeration 218, 219

aggregate, fluorous 1383

aggregation 218

agostic 36

alcohol 1230

— as promoter 492, 506

— homologation 506

— two-phase hydrogenation 1344

— unsaturated 875

alcohol with exocyclic double bonds 646

aldehyde 51, 60ff, 167, 168, 229, 413ff,
4371f, 1229, 1344

— a,f-unsaturated 1365

— benzaldehyde 171, 187

— cinnamaldehyde 415, 416

— diamine-modified Ru catalysts 422

— reductive amination 437 ff
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aldimine 1231

aldol cycloreduction 716

aldol reaction 609

aldolization 717

aliphatic 229

alicyclic olefins 229

aliphatic carbonyl 248

alkane, dehydrogenation 137

alkene 3, 46, 51, 58, 65, 111, 113ff, 119,
132, 134ff, 136, 155, 164, 174, 201, 220,
226, 2291f, 2331, 2371, 338, 375, 389, 390,
853ff, 1234, 1334, 1386, 1394

— acrylate 868

— acrylonitrile 78

- a-acylaminoacrylic 17

— association 22

— butadiene rubbers 99

— metylcinnamic acids 15

— 2-cisshexene 85

— 3-cishexene 85

— cluster 201

— complex formation 87

— conjugated 87

— coordination 7

— crotonitrile 78

— cyclohexene 75, 99

— cyclooctene 73, 99

— p-dehydroamino acid 18

— electron-deficient 77

— electron-poor 388, 389

— enamides 866ff

— enol ester 870

— ethylene 85

— a-ethylstyrene 87

— fatty acid 87

— 1-hexene 85

— hydrogenation 202, 205, 632

— insertion 79, 88

— isomerization 8, 71ff
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— methacrylonitrile 78

— l-octene 103

— pentene 75

— o-phenylacryl acid 14

— polyunsaturated 87

— rotation 97

— styrene 80

— terminal 1050, 1054

— tetrasubsituted 1056 ff, 1066

— 2-trans-hexene 85

— trisubstituted 117

— two-phase hydrogenation 1327ff, 1334

— unfunctionalized 1038, 1042, 1044

— vegetable oils 99

alkoxide 590, 601

alkyl

— carbonate 502

— halides 502

alkyl halides 515ff, 520, 527f, 532ff

a-alkylated cinnamic acid 1267

alkylhydride complex 1080

alkylphosphines 1078

alkyl-substituted 1063

alkyne 41, 54, 65, 72, 111, 114, 129, 208,
229, 341, 343, 347, 375, 377, 390f, 1334,
1337, 1386

— acetylene 85

- 1l-alkyne 380, 385

- diphenylethyne 74

— electron-poor 375

— l-heptyne 79

- hydrogenation 206, 377

— internal 379, 381, 389

— l-octyne 87

— 2-pentyne 79

— phenylacetylene 74, 166

— 1-phenyl-1-propyne 74

— semihydrogenation 75, 375, 376, 378, 391

— terminal 377, 379

— two-phase hydrogenation 1334

allene 73

allyl amine 230

allyl alcohol 222f, 225, 640

allylbenzene 1400

allylcyclohexane 1400

allyl halides 527

aryl halides 514ff, 5271f, 539

alternative solvents 1391

aluminum 1398

aluminum (III) 588

— isopropoxide 602, 603

amide 61

amidophosphinite 1171

amido phosphine-phosphinite
ligands 1170f

amido-directive hydrogenation 654

amido-itaconates 814

amine 1232

amino acid precursors 16

amino alcohol 1219, 1254

amino ketones 1177ff

amino phosphines 1095

amino phosphines-phosphinite
ligands 1170

aminocarbene chelate 1091

amino phosphine-phosphinites
(AMPPs) 883

aminophosphinites

aminophospholane

ampbhiphile, fluorous

androsterone 608

aniline 506

anion

— coordinating 42

— non-coordinating 42

— weakly-coordinating 384, 1385

anisole 242, 244

anthracene 138, 1398

anthracenes 457ff

anti-selectivity 698, 701

APB 1114

arenes 111, 138ff, 234, 241, 456ff, 460,
1334, 1397

— n’arene 539

— naphthalenes 138

— phenanthrene 138

— parahydrogen 326f{f

— phosphines 325

— radical 532, 535ff

— stereochemistry 334

— two-phase hydrogenation 1334, 1352

— unsaturated 37

— vinyl 54

n#C-arene 1502

aromatic alkenes 229

aromatic compounds

aromatics 55

2-arylacrylic acids 1404

aryl bromides 517, 520ff, 5261t, 533

aryl chlorides 517ff, 526ff, 532

aryl fluorides 518ff

arylphosphines 1077

aqueous systems 462, 480

atomic absorption spectroscopy
(AAS) 1380

atropic acids 1404

1010ff
1044
1383

244



atropisomeric 854
— BIHEP 857
— diphosphines
— system 756
automated synthesis
avidin 1257

676, 698

1258

b

BAMP ligands, from diamines

BArg 1031, 1057

— sensibility in scCo,

base 193

basic chelating phosphines

BasPhos 759

BCCP 5 1167

BCPC6 1167

BCPM 1167

BCPP 1167

BDPAP 761

BDPMI 751, 868

BDPP 751, 876

BeePHOS 792

(S,S)-benazepril 905

bench-scale process

benzaldehyde 246

benzene 241, 244, 457ff, 1337

benzene derivatives 241

benzo[bJthiophene 471

benzofuran 479

benzothiophene 470ff

biomembrane 1336

biphasic hydrogenation 1327{f

benzotrifluoride (BTF) 1382

benzyl halides 517, 526{f

biaryl bisphosphine 853 ff

bicarbonate hydrogenation 499

BICHEP 757, 864

BICP 867ff

— arylenamides 752

- a-dehydroamino acids 752

— f-dehydroamino acids 752

— MOM-protected f-hydroxy enamides 752

bidentate phosphonites 924

bidentate phosphorus ligands 883

BIFAB 758

bifunctional catalysis 61

BIHEP 867

BIHEMP 817, 854, 872

BIMOP 757

BINAP 17, 469, 757, 817 ff, 864, 1073,
1386, 1407

— immobilized 1105

— Ru-H complex 1093

1172
1365

526ff, 535ff

1284

Subject Index

BINAPHOS 1366, 1368

BINAPO 760, 925

BINOL 762

BINOL-derived 1086

BIPNOR 864

BITIOP 872, 876

biocatalyst 1471

— alcohol dehydrogenase (ADH)

— hydrogenase 1474

— oxidoreductase 1471f

biological approach 1421

biotin 1257

biphase catalysts 457ff

biphasic conditions 473

biphasic system

— IL/scCO, 1369

— inverted 1364, 1368

— liquid-liquid 242, 244, 250, 1386,
1394 ff

— liquid/supercritical

— PEG/scCO2 1369

— water/scCO2 1368

BIPHEP 757, 854

BIPNOR 747

bisdehydropeptine 676

bis(diphenylphosphino)ethane (DPPE)
13801, 1383, 1386

2,4-bis(diphenylphosphino)pentane
(BDPP) 1251

bisphosphinamidite 907

bisphosphinite 924, 978, 980

bis(phospholanyl)benzenes (DuPHOS) 17,
758, 774, 823, 1050, 1052, 1054

— a-amino acid derivatives 759

— — p-branched 759

— enamides 759

— enol acetates 759

— itaconic acids 759

bis(phosphopholanyl)ethanes (BPE) 17,
7581, 774, 782, 8061, 809

— BPE-4 760

— family 823

BisbenzodioxanPhos 758

BisP* 867

bisphosphine rhodium complexes 1074

bisphosphonic acid substituted 1409

bite angle 161, 186

BITIANP 758, 872, 876

BNAP 756

Bodenstein principle 259ff

bond dissociation energies 364

bonding, hydrogen 52

BoPhoz 755, 762

1472

1364

101,
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BPPFA 753

BPPFOH 1177

— analogue, a,f-unsaturated acids 753

BPPM 19, 750, 1167

butadiene 73, 224, 395, 1395

1,4-butanediol 442

2,3-butanedione 250

1-butenyl(trimethyl)ammonium
bromide 231

Butiphane 789

2-butyne-1,4-diol 239

y-butyrolactone 442

c

calorimetry 275ff

CAMP 16, 746

— dehydroamino acids 746

Cannizzaro reaction 609

carbamate 504, 505

carbamic acid 1366

carbene 1253

carbenium ion 155

carbon dioxide 489ff, 1365, 1372, 1381,
1386f

— expansion with 1387

— symmetric phospholane ligands
(DuPhos and BPE) 773

carbon dioxide hydrogenation

— alcohol as promoter 492, 495, 506

— base as promoter 490, 492

- CO, 499

— formate esters 500ff

— formic acid 490ff

— to formaldehyde 506

— to formamides 504 ff

— to formate esters 507

— to methane 506

— to methanol 489, 506

— to oxalic acid 499f

— water as promoter 495, 506

carbon monoxide, synthesis of 489, 503

carbonate esters 503

carbon-halogen bond 514

— reactivity of 513, 530, 532, 534

carbon tetrachloride 516, 519, 524, 528ff,
534ff

carbonylation

— of alcohol 500

— of amines 504

CarboPhos 760

carboxylic acid 413 ff.

— a,f-unsaturated 1366

— from alkyl halides and CO, 507

carboxylic acids 650

— unsaturated 650

cartridge catalyst 1370, 1373

catalyst

— actinide 126ff, 132ff

— activation 389

— air sensitivity 1402

— availability 1281

— n*-anthracene 460

— cationic 379

— chiral 336

— chromium 376, 397

— cobalt 402, 475

— colloidal 342

— control 671, 691

— cost 1281

— Crabtree 1042

— deactivation 39

— development time 1282

— dihydride 3f

— divalent palladium 392

— DuPhos-Rh 797

— fluorous 385, 1377ff, 1380, 1383, 1386

— heterogeneous 140ff, 388, 456, 463, 467,
484

— — surface organometallic
chemistry 141ff

— immobilization 1010

— immobilized 388

— iridium, see iridium catalyst

— iron 377

— isomerization 384

— lanthanide 126ff, 129ff, 131ff, 632,
638

— lanthanocene 131

— Lindlar 375, 388

— Meerwein-Ponndorf-Verley-Oppenauer
(MPVO) 601, 602, 603, 613

— metallocene 113

— monohydride 3, 4, 380

— nanoparticles 406

— nickel 1105

— osmium 382

— palladium 375, 388, 406

— — cluster 388

— — zerovalent 391

— performance 1281

— phospholane 808, 815, 820

— platinum 86, 406

— polymer-supported 141

— recycling of 248, 1377, 1382, 1383, 1384,
1415

— [Rhy(OAc),] 26



— rhodium, see rhodium catalyst

— ruthenium, see ruthenium catalyst

— ship-in-the bottle (SIB) 1431, 1432, 1433

— Shvo 594, 595, 603, 1217

— silica support 141

— silica-grafted 467ff

— solid supported, see solid supported
catalyst

— substrate complex 260 ff

— supported aqueous-phase (SAPC)

— supported hydrogen-bonded
(SHB) 1427, 1429f

— supported liquid-phase catalyst (SLPC)
system 1436

— supported palladium 467

— thermal degradation of 1378

— titanocene catalyst 694, 1063

— transfer hydrogenation, see transfer
hydrogenation, catalyst

— biphasic conditions 473

— water-soluble 462, 4721f, 478

— Wilkinson’s catalyst 5, 551

— Wilkinson's type 1378, 1381, 1382

— Zieglertype 107

— zirconium 395

catalyst deactivation 1395, 1461

catalyst inhibition 1483

— decomposition 1508

— mechanism 1484

— of the ligand phrase 1508

— peroxide 1508

catalyst poisoning 1238

— in scCO, 1371

catalyst recovery 236, 574, 1415

catalyst recycling 233, 480

catalyst scavenger, fluorous

catalysts separation, fluorous
biphasic 1377

catalytic cycle 1115

catalytic reductive coupling 727

CatASium 759, 779

- [Ir(PCy;)(py)(nbd)]*: Crabtree’s cata-
lyst 639

cationic ligand, immobilization 1406

CBD 750

C-C bond formation 713, 736

cell, flow-through 274ff

C-H activation 113

chelate twist 1082

chemical reduction 217

chemical shift 299

- 'H 300

- P 300, 301

1436

1386

Subject Index

chemisorption 1425, 1426, 1427, 447

chemoselective hydrogenation 389, 1286

— vinyl epoxides 74

— a,f-unsaturated compounds

chemoselectivity 414

chemospecific 6

chiral alcohols 1230

chiral amine 1234

chiral pool 1421

CHIRAPHOS 750

chloride impurities 1398

chlorobenzene 514, 517, 520

cinchona alkaloids 249

cinchonidine 249, 250

cinnamaldehyde 245, 415, 1350

(E)-cinnamate 1383

cis-addition 12

cis-1,2-aminoindanol 1219

cis hydrogen addition 456, 474

cis-1,3-pentadiene 73

cis-1,4-polyisoprene 570

cis-3-hexenoic acid 1402

cis stereospecificity 463 ff

citronella 246

cluster 89, 199ff

— aggregation 200

— anionic 202

— aromatic 207

— biphasic catalysts 205

— chiral 201

— fragmentation 200, 203, 212

— heteronuclear 209

— high-nuclearity 212

— hydrosilylation 211

- inhomogeneous diene hydrogena-
tion 205

— ionic liquids 205, 206

— layer-segregated 209

— silica-supported 202

— transfer hydrogenation, a,f-unsaturated
ketone 211

CNRPhos 759

CO,, see carbon dioxide

cod (cyclooctadiene) 36

cofactor 1471ff

colloids 217

— aqueous colloidal solutions 226

— suspension 251

— zerovalent transition-metal
colloids 217

combinatorial

complex

- allyl 73

74,77

12461t, 1382
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— cationic rhodium 6

— 5-coordinate 48

— dihydride 86, 397

— dihydrogen 52, 157

— dinuclear 395, 397

— divalent 400

— hydride 87

— intermediate 367

- palladium (II) 407

- platinum (II) 407

— product catalyst 335

— rhodium 3

— — cationic 21

— ruthenium, divalent 401

— solvento 366

— unsaturated 48, 366

— zerovalent 400

complexation of acceptor 593

compressed CO,, see supercritical carbon
dioxide (scCO,))

concentration gradient 266 ff

concentration-time data 263 ff

cone angle 54

conjugated aromatic alkenes 224

consecutive hydrogenation

— alpha diketones 685

— bis(dehydroamino acids ) 691

— symmetrical dienes 691

continous racemization 612

continuous-flow process, using
scCO, 1368, 1371

coordinative attachment 1447

copper 435ff

— chemoselectivity 425

— phenyldimethylphosphine-stabilized
copper (I) hydrides 425

co-solvents, for use with CO, 1368

counterion 35, 1098

p-cresol 466

cresol derivatives 242

crotonaldehyde 1350

crystal structure analysis 287 ff

Cs-symmetry 16

cumene 242

cyanations 590

cyclic homoallyl 643, 673, 679

cyclic hydrogenation 395

cyclic ketone 248

cyclic BETA-keto esters 697

cyclic unsaturated alcohols 649

2-cyclohexen-1-one 1383

cycloalkanones 1150

cycloalkyl halides  520ft, 525, 530, 534

f-cyclodextrin = 1335, 1351f
1,3-cyclohexadiene 73

cyclohexanone 247

cyclohexene 221f, 227, 229, 1413
cycloisomerization 733, 734
1,3-cyclooctadiene 72, 222, 226, 395f
1,5-cyclooctadiene 72

cyclooctene 221f, 224
cyclopentadiene (cp) 1217
cyclopentadienyl 463

d

DAIPEN 1133

DBI 506

DBPE 95

DBU 491

DCPE 101

DCPP 101

DDT 520, 532, 534

deactivation 1483

— n®-arene complexes 1502

— deiodination 520, 524, 526, 533, 536

— electrochemical 532ff, 536ff

— heterocyclic halides 517ff, 520ff, 527,
532ff

— heterogeneous 520

— microwave-enhanced 527

— phase-transfer 518, 528, 533

— product forming step of 538

— regioselective 522, 524, 534

— stereoselective 518, 531

1,9-decadiene 73

decarbonylation 610

degradation 513 ff

DeguPHOS 751

dehalogenation 527

— by miscellaneous methods 533 ff

— chemoselective 518ff, 525ff, 532

— debromination 517, 520ff, 933

— dechlorination 519, 524f, 530

— defluorination 514ff

— deiodination 520, 524, 526, 533, 536

— electrochemical 532ff, 536ff

— heterocyclic halides 517ff, 520ff, 527,
532ff

— heterogeneous 520

— microwave-enhanced 527

— phase-transfer 518, 528, 533

— photocatalytic 534

— product forming step of 538

— regioselective 522, 524, 534

— stereoselective 518, 531

— under carbonylation conditions 533



dehydroamino acid 638, 883, 1073 ff, 1081,

1087, 1445

— in sCO, 1365

dehydroamino acid derivatives
918, 1448

a-dehydroamino acid derivatives

f-dehydroamino acid derivatives

dehydroamino ester 1078, 1080

dehydrodipeptides  671f

a-dehydroamino ester 1088

dehydrogenation 35, 41

— alkane 137

dendrimers 225, 1386, 1453

density function theory (DFT)
1095

Derjaguin-Landau-Verway-Overbeek
(DLVO) theory 218

deuteration 368

deuterium transfer 588

Dewar-Chatt-Duncanson model

diamine 1105

diaminophosphine 1036

diastereoselective hydrogenation 1286

— dehydrodepsipeptide 673, 679

diastereoselective 1120

diastereoselectivity 1122

diazaphospholidines  1010£f

diene 12, 112, 114, 129, 131f, 136, 375,
395, 397, 1067

— [HRuCl(CO)(PRs)3,

~ [(CH3);CH)AL] 563

— [(CH;(CHy);CH(C,Hs)CO,),Ni]
563

— [Ir(COD)L,JPFs 563

— [Ir(COD)(PMePh,),]PFq

— [RhH(PPhs),] 552

— [RhHCO(PPhs);] 552

— [RuCly(PPhs);] 553

— [RuClL,(PPhs),] 553

— [RuHCI(PPh;)] 552

— alkylaluminum 556

— alkylalumoxane 555

— amine 553

— based polymers 547

— bimetallic complexes

— butadiene 73, 1395

— cobalt or nickelbenzolhydroxamic
acid 554

— conjugated 394, 402, 404

- cyclic 404

— cyclohexadienes 99

— 2-ethylhexanoic acid nickel

— metallocene 557ff

754, 756,

788
801, 805

1082,

726, 731

553

555,

563

554

555

di

Subject Index

nickel acetylacetonate 554 f
non-conjugated 394, 402

rare earth (Sm) metallocene 558
selective 404

titanium compounds 556

ffusion 298, 309

diffusion control 267 ff
diffusivity

correlation 1526
estimation 1526

— experimental value 1527
dihydride 49, 1079, 1095
dihydride complex 1089

dihydrofuran derivatives

650

dihydrogen 36, 380
dihydrogen complex 48, 52, 65, 1084 f

diketo ester
a,y-diketoester

684
11761t

1,3-diketone 1122

diketone 684

a-diketone 250

DIMAP 1086

3,3-dimethyl-1-butyne 241
dimethylformamide 504 ff

DIMOP 760

DIOP 15, 469, 483, 746, 749, 867, 907,

DIOP-derived peralkyl ligands
DIOP modifications

995, 1086, 1450
1167
860

DIPAMP 16, 746, 864, 871, 995ft, 1075

diphenylehtylendiamine (DPEN) 1219
diphos 457, 459, 469
diphosphines 22, 95, 107, 672, 783

diphosphinite 672, 1105
diphosphonite 974
dipole-dipole interaction 1426
DIPPE 95

DIPPP 95

directive hydrogenation 668
directivity 667t

amide 653

carbamate group 653, 667
carboxylate 650

ether linkage 649
hydroxyl 649

disproportionation

1,3-cyclohexadiene 468
palladium 468

dissociation 6, 31, 36, 327

collision-induced 363
reversible 377

disubstituted benzene 242
p.p-disubstituted dehydroamino 1092
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Subject Index

divalent 400
domino-hydroformylation-reduc-
tion 436ff
— cobalt catalysts 436
— rhodium catalysts 437
double hydrogenation 1122
double eniantioselective induction 670
double bond, migration 87
double stereodifferentiation 691

DPAMPP 761

DPCP 751

drug candidates 35

DuanPhos 784, 793, 807, 809, 1184

DuPHAMIN 784

DuPHOS 17, 758, 779, 823, 1050, 1052,
1054

dynamic kinetic resolution 612

— 2-alkyl-p-keto esters 701

— ag-amido-f-keto ester 698

— effect of N-protecting groups 702

— f-keto ester 698f

— a-substituted f-keto esters

dynamic stereomutation 697

697f

e

Eadie-Hofstee 262

early transition metal 111

effective hydrogen concentration 270ff

electrochemical reduction of CO, 499

electron diffraction (EDX) 220, 227, 234

electron-rich diphosphines 1077, 1078

electropositive metals 1397

electrospray ionization (ESI) 359

- tandem ESI-MS 359

electrostatic interaction 672, 676

elemental analysis 227

elementary reactions 359

elementary steps 277

f-elimination 97

enamide 756, 1044, 1080, 1401

enantiomeric excess 15, 249

enantioselective catalysis 1245 ff

enantioselective hydrogenation 17, 19, 34,
39, 58ff, 249, 404, 481, 1029, 1096,
12451t, 13861

— activation 1156

— deactivation 1156

— of C=C bonds 1287

— — allylic alcohols 1295

— — dehydro g-amino acid

derivatives 1287
— — hydro f-amino acid derivatives
— — itaconic acid derivatives 1293

1292

— — miscellaneous C=C systems 1298

— — simple enamides and enol ace-
tate 1293

— — a,f- unsaturated acids

— of C=0 bonds 1302

— — aromatic ketones

—— alkene 1338

— — — Josiphos 839

— — — Mandyphos 836

— — — Taniaphos 842

———Bppfa 836

— — — ferrocene-based ligands 833

— — — Ferri Phos 836

— — alternative reduction system 1209

— — catalyst precursor 1490

— — cyclic imines 1202

— — dienes 1491

— — enamines 1206

— — o-functionalized ketones

— — f-functionalized ketones

— — heteraromatic substrates

— — iridium complexes 1210

— — mechanistic aspects 1207

— — miscellaneous C=N-X systems

— — N-alkyl imines 1200

— — N-aryl imines 1197

— — NMR spectroscopic monitoring 1489

1296

1306

1302
1304
1202

1204

— — rthodium complexes 1211
— — ruthenium complexes 1211
— — substrates 1341

— — titanium complexes 1211
— of C=N bonds 1309

— transfer hydrogenation 1215

enantioselectivity 116, 134f{f, 185, 1105,
1377

— cyclic imine 123

— cyclopentadienyl 117

— enanime 120 f, 124

— imine 120ff

— metallocene 116

encapsulated homogeneous catalyst

encapsulation 1425

energy dispersive spectroscopy 227

engineering by catylsis 577

1,5-enantioselective induction 667

enol carbamates 1016ff

enol ester 1016ff

enzyme inhibition 261

enzyme membrane reactor, electro-
chemical 1476

epinephrine 1183

eprozinol 1183

equilibrium approximation 259ff

1430



Eschweiler-Clarke reaction 610

esters 55, 445ff

— dimethyl oxalate 446

— multidentate ligands 449

— ruthenium 449

— unsaturated 872ff

esters and carboxyl acids 651

Et-DuPHOS 1251

ethene 1415

ethyl acetoacetate 1410

ethyl nicotinate 484

ethyl pyruvate 248, 249, 250

1-ethyl-3-methylimidazolim ethylsul-
fate 1390

exchange processes, intramolecular 277 ff

exo hydroxyl group 650

expanded liquids 1362

extended X-ray absorption fine structure
(EXAFS) 220, 229

extinction 275ff

extrusion 218

FAD 1471

FMN 1471

faujasite supercage 1433

feasibility studies 1284

FerriPhos 754, 836

ferrocene 753

ferrocene-based diphosphines

— enantioselective hydrogenation 833

— hydrogenation of C=0 function 848

— hydrogenation of C=N function 848

— hydrogenation of substituted
alkenes 848

— major applications 847

ferrocene hybrids 756, 760

ferrocene oxazoline 1033

ferrocenyl phosphine 76

— dehydroamino acid derivatives 756

— itaconates 756

FerroPhos 754

FerroTANE 756, 760

FerroTANE family 813

fiber-optical probes 274

five-membered phosphacycles 785

fixed-bed reactors 1413

flow rate measurements 265

fluorinated phosphines 1365, 1370

— for use in CO, 1365

fluorocarbon 1377

fluorination 1384

fluoroketones 1186 ff

Subject Index

fluoroacetophenone 250
fluorophilicity 1384, 1386
fluorous 1378
fluorous biphasic 1377 ff
fluorphobicity 1384
formamide 504ff
formate complexes 494 ff
formate esters 500ff, 507
formation of M-H bond 538ff
formic acid 489ff, 1225, 1372
fragmentation 360ff
functional group 42
functional group tolerance 518, 524,
526ff
functionalized ketones 1165 ff
FUPMOP 757

gas effect turbines 1538

gas hold-up 1537

gas solubility 265 ff

global warming 489
gravimetric microbalance 1393
gross-activities 283
gross-kinetics 283

— measurements 280 ff

h

halflife 263

haloarene, see aryl halide
halocarbon 36

halogen/hydrogen exchange, see dehalo-

genation
Hatta number 1530
HCFC’s 519ff
H-D exchange 368
heat of reaction 1522
heat transfer 1537
hemilabile 392, 525
Henbest system 599
Henry coefficient 1423
heteroaromatics 470, 1352
heteroaromatic compounds
heterobimetallic complexes 201
N-heterocyclic carbene 36, 182, 531ff,
1336
heterocyclic carbenes 1042, 1253
heterogeneous catalyst 549, 1422
— acids and anhydride 441
heterogenization of catalysts 519, 522
heterolytic activation 714
heterolytic hydrogenation 61
heterotopic 50
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Subject Index

1,5-hexadiene 73

3,4-hexanedione 250

1-hexene 1413

2-hexene 12

1-hexyne 241

hex-2-yne 238

hex-3-yn-1-0l 239

— cyclodextrin 230

high-throughput analysis 1273

high-throughput >*C-NMR 1274

high-throughput experimentation
(HTE) 1246ff, 1248, 1378

— combinatorial 1249

— parallel 1249

— serial 1248

hold-up, liquid 1518

homoallyl alcohols 643

homolytic hydrogen activation 714, 737

H-transfer catalytic 1517

hybrid (SLP) system 1437

hydride cluster 38

hydride complex 1397

hydride donor 164, 167 f{f

hydride transfer 154, 162, 172, 176ff,
1791t 184ft, 190

— direct 588

— kinetic hydricity 179

hydride-proton transfer

- mechanism 593

(a-hydroxyalkyl)acrylate 653

hydrogen addition 458, 463 ff

— biphasic liquid-liquid 227

hydroaminomethylation 1366

— domino isomerization hydroaminomethy-
lation 441

— fenpiprane 440

— linear selective hydroaminomethylation of
propene 440

hydroboration 35

593

hydrofluorocarbons 1368
hydroformylation 6, 713, 1372
— in scCO, 1366

hydrogen 79

— adduct 32

— coordination, solvent-assisted 82
— ionic liquids 1392

— oxidative addition 79

— para 313ff, 381

— partial pressure 269ff
— pressure drop experiment
— solubility 269ff, 1405
hydrogen activation 97

— heterolytic 79

1401

hydrogen bond

— stabilizing transition states

— unconventional 498

hydrogenase, nickel 93

hydrogen bonding 52 169, 697, 1426

hydrogen consumption 264 {f

hydrogen donor 588, 597f, 600, 1215,
1224

— cyclohexene 1229

— dithionite 1229

— hydrazine hydrate

— hydrogen 1229

— hydrogenphosphite

— IPA system 1224

— sodium borohydride 1229

— sodium cyanoborohydride

— TEAF system 1225

hydrogen transfer 35, 518, 522, 526ff, 533,
597, 603, 613

1,4-hydrogenation 376, 397{f

hydrogenation curves 280ff

hydrogenolysis 48, 113, 127, 129{f, 135ff,
496, 1352

— of the C-X bond, see dehalogenation

— thiophenes 471

hydrometallation 729, 734

hydrosilane 155

f-hydroxy ester 1105

hydroxy-directive hydrogenation 653

— of acyclic homoallyl alcohols 664

hydroxyketones 685

1-hydroxyproline 1166

— derived bidentate ligands

495f

1229

1229

1229

1167

i

ibuprofen 1343

ICP-ASS (inductively coupled plasma —
atomic absorption spectroscopy 1383

ICP-leaching 1382

ideal gas law 264

imine 20, 35, 41, 49, 111, 131, 189, 413ff,
635, 754, 10211f, 1232, 13521, 1411

— formation of carbamates 1371

— in IL/scCO, 1363

— two-phase hydrogenation 1352f

iminium 1232

iminium compounds

iminocarbene 1098

immersion probes 274

immobilization 1394

— cationic catalyst 469

— of organometallic catalysts

— see heterogenization

184

1363 ff



— technique 1377

immobilized 1220

immobilized catalyst

immunoassays 1274

impeller 1538

indole 475, 478, 481

indole, hydrogenation 475, 478

IndoNOP 761

induced fitting 676

induction periods, 280ff, 1484f, 1502

— catalyst precursor 1486

— diene complex 1487

— diene ligands 1485, 1488, 1490

— in-situ technique 1486f

— precatalyst 1485f

— solvent complex 1486, 1488

— spectator ligands 1488

— stabilizing ligand 1485

inductively coupled plasma atomic
absorption spectroscopy (ICP-AAS)
1380, 1382

industrial applications 1279

— of chemocatalytic eniantioselective
processes 1285

— — critical factor 1285

— — success factor 1285

industrial processes, general com-
ments 1284

inhibition by oxidation 1507

inhibition by oxygen 1508

initial rate method 261ff

inorganic supports 1424

in-situ monitoring 264 ff

instant ligand library 1262

intellectual property aspects 1316

interfacial area 266 ff

intermediate 40, 326, 329, 536ff

intramolecular chiral induction 670

ion, organometallic 365

ion-exchange complex 1325

ion-exchange reaction 1398

ion-exchange resins 1456

ionic bonding 1455

ionic catalyst complex 1394

ionic hydrogenation 153ff, 497f

ionic liquids 233, 243, 506, 1253, 1327,
1363, 1368, 13891f, 1438

— properties 1391

IR spectroscopy 236, 275ff

iridium 31, 483, 1029, 1030, 1042, 1049,
1056, 1066, 1217, 1383

iridium alkylhydride intermedi-
ate 1096

466 1f, 4791t 484 ff

Subject Index

608, 638, 651
633, 639f, 651,

iridium catalyst
[Ix(PCy3) (py) (nbd)]*
6541f, 664, 691

— aldehyde 414

— carbene 691
transfer hydrogenation 427
iridium-catalyzed hydrogenation 1014
iridium complex 599, 1090, 1094

— Vaska’s complex 31
iridium-JM-Phos 1051
Iridium-xyliphos 1411

irreversible deactivation 1507 ff

— anion 1507, 1509f

— clusters 1509

— formation of dimers 1509f
irreversible inhibition 1484

isatine derivatives 1172

isobaric conditions  259ff
isomerization 6, 48, 378

— hydrogen-assisted 390

— substrate 408

isopropanol 1224

isopropoxide 590

(R,R)-isoproterenol 1184
isoproylbenzene 242

isotope effect 1079

isotopic label 273

isotopic labeling 364, 367

itaconic acid 754, 813

itaconate derivatives 667

Jj
JM-Phos
JosiPhos

482, 762, 1060
754, 816, 1177, 1453

k

Kephos 779

ketamine 1231

ketoamides 1172

ketoesters 1166

— a-keto esters 249, 1172

— [f-keto ester 249, 1105

— — hydrogenation, with scCO2 1370

ketone 19, 23, 35, 49, 51, 55, 60, 66, 153ff,
1671, 1701f, 174, 183, 193, 229, 297, 367,
4131f, 4261f, 437, 635, 874, 1021, 1229,

1344, 1407
— acetone 171, 177
— acyclic 248
— acetophenone 170ff, 177

— aliphatic 1147
— alkyl aryl 1137
— amino 1141
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1558 | Subject Index

— aromatic 1137
— benzophenone 156
— copper, chemoselectivity 435
— cyclic aromatic 1139
- cyclohexanone 175
— diaryl 1144
— dysfunctional 119
— heteroaromatic 1144
— mechanism 498

— two-phase hydrogenation 1344
ketopantoyllactone (KPL) 1166
p-keto phosphonates 1125
p-keto sulfonate 1125
p-keto sulfones 1125
kinetic 23, 56, 101, 189, 257
kinetic chemical resolution 691
kinetic control 267 ff
kinetic energy 363
kinetic isotope effect 1084
kinetic discrimination 573
kinetic parameters 567, 672

kinetic resolution 125, 586, 613, 691

— acrylic acid derivatives 693
— (a-acylaminoethyl)acrylate 692
— (a-carbamoylethyl)acrylate 692
cyclic ketones 694
disubstituted 1-pyrrolines 694
— dynamic 1128
— imine 694, 695
— keto esters 694
ketone 694, 695
— (a-methoxyethyl)acrylates 692
kinetics
l-octene 105
— enantio-determining step 23
— first-order 380, 383, 389
— isotope effect 188, 190
— Michaelis-Menten 257 ff
— rate 105
— rate-determining step 9

— second-order 380
kinetic study 459, 471, 476, 477
Knudsen diffusion 1433
Kolbe coupling 775
Kg;Kg ratio 692

I

labeling 191

lanthanide 111

lanthanide alkoxides 601f
lanthanide complexes 1044
Lanxess Inc. 578

leaching 1383

Leuckart-Wallach reaction 610
(S)-(-)-levamisole 1182

library 1248ff

— amidophosphinite, ketopantoyllac-
tone 1171

bidentate phosphines 101 ff

— chiral bisphosphine

— water-soluble 473, 1221
ligand screening large-scale 1311
limiting case 263ff

linear 395

Lineweaver-Burk 262
lipophilicity 1385

liposomes, hydrogenation 1336
liquid melts 1389ff

lithium 1398

lock-and-key 288

m

macrocyclic  531ff

maleic acid 237

MalPhos, f-acylaminoacrylate 760

mandelamides, synthesis 1172ff

MandyPhos 754

— electrospray 361

— ionization(ESI) 359

— ionic complex, isotopomers 359

— mass spectrometry 359ff

— m/z ratio 361ff

— quadrupole 364

— tandem ESI-MS 359

— octopole 363

ManNOP ligands 171ff, 1172

mass transfer 1362, 1397, 1405, 1413,
1435, 1518, 1539

— FicKs law 1519

— interfacial area 1519

— resistance 1423, 1520

mass transport limitations 1377, 1384

matched point 670

Maxwell-Boltzmann statistics 363

MCCPM 751, 1167

MCCXM 1177

MCPM 1177

mechanism 40ff, 46, 56, 313, 377f, 383,
387, 391ff, 458, 462, 471, 565

— associative pathway 9

— deuterium labeling 471, 477

— — experiment 474

— diastereomer 23

— dihydride 25, 384, 405

— dissociative pathway 9

— [~ elimination 7



— [(-H elimination 128, 135ff

— heterolytic 93

— hydrogen activation 97

— hydrolytic 53ff

— insertion 112, 135ff

— kinetic studies 471, 477

- metal-ligand bifunctional 1137

— model 1115

— monohydride 384

— oxidative addition 7, 112

— palladium complexes 572

— reductive elimination 7, 112

— rhodium-based catalysts 565

— ruthenium-based catalysts 568

mediator 518ff, 524, 1475 ff

Meerwein-Ponndorf-Verley (MPV) reduc-
tion 588, 598, 1215, 1438

melting point depression, by compressed
CO, 1369, 1370

membrane separation 1364, 1365

menthol 757, 872, 876

menthol process 1503

MeO-BIPHEP 757, 1251

MeO-BIPHEP-CI 757

MeO-NAPhePhos 758

mephenoxalone 1182

Merrifield resins 1446

mesoporous silica 1045

metal atom 217

metal hydride 48, 153ff, 158, 161

— acidity 157, 159

— bimetallic 186

— dihydride 159ff

— dihydrogen complex 164, 169, 179

— hydricity 159ff, 194

— hydride donors 159

— hydride transfer 168

— insertion of CO, 492, 494ff, 506

— kinetic hydricity 160, 163

— reaction with alkyl halides 503

— thermodynamic hydricity 160

metallo-aldehyde enolates 720

metallocene 1043, 1050, 1066

methanol, synthesis of 489f

4-methoxy-cinamic 237

2-methoxy-4-propylephenol 242

methyl acetoacetate 1415

methylacrylate 221

methylanisole 242

3-methyl-1-pentyne-3-ol 241

2-methyl quinoxaline 483

methylstilbene 1032, 1037

methyl-trans-cinnamate 1384

Subject Index

metolachlor 34, 39, 753

(S)-metolachlor 1510

— N-aryl imines for 1197

— process 1197

methyl glycolate 446

methyl trans-cinnamate 237

methyl trifluoroacetate 445

Michaelis constant (Ky) 260ff

Michaelis-Menten equation 259ff

Michael-type addition mechanism 562

microemulsions 237

migratory insertion 1092, 1096

MiniPhos 747

miscibility, liquids 1328

mismatched pair 670

mixing, gas-liquid

MOC-BIMOP 757, 854

MOD-BCPM 751

MOD-DIOP 749, 751, 875

model discrimination 258ff

model, enzyme hydrogenase 76

mole fraction 269ff

molecular engineered layer structures
(MELS) 1442

molecular mechanism 1085

monocycle arenes 245

monodentate ligand 995 ff, 1259ff

mononuclear 379

MonoPhos 763, 996 ff

monophosphine CAMP 1086

monophosphite 996 ff

monophosphonite 996 ff

monophosphoramidite 996 ff

MorfPhos 1007 ff

Morita-Baylis-Hillman cyclization 717

MPV alkynylation 590

mtppms 1328, 1329

mtppts 1328

mutation of stereogenic center 701

n

N-aryl imines for 1197
N-acylhydrazones 20
NAD/H 1471

NADP/H 1471

Nafion 1457, 1459
N-alkylimines 20
nanocatalyst 228, 244
nanocluster 227
nanomaterials 220
nanoparticles 217, 1396
— colloidal 238

— soluble noble metal nanoparticles 217
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Subject Index

N-acryl-a-dehydroamino acids and
esters 1011ff
naphthalene 457ff
1-naphtyl Fluoxetine

Naproxen 1343

N-arylsulfonyl ligands

Nasulphos 473

NBR (acrylonitrile-butadieme rubber)
hydrogenation 571

neodymium isopropoxide 600

N-heteroaromatics 474

nickel 93ff, 99ff, 101 ff, 105

— bridging hydrides 95

— colloidal 107

— coordination chemistry 94

— dihydride 96

— dinuclear 96

— hydride bridging 96

— mononuclear 107

nicotinamide 1471

— regeneration 1471

NIMAP, in scCO2 1365

NIMSP, in scCO2 1365

Nippon Zeon 578

Nisoxetine 1186

nitrile 55, 1352

— two-phase hydrogenation 1352

nitrile-butadiene rubber (NBR) 1400

nitroaromatics 1352

nitrogen 76

NMR spectroscopy 102, 201, 229, 231, 236,
297 ff, 315, 1487

- COSY 297, 302f, 306, 309

— coupling constant 299ff, 306

- 2D 299, 300, 302, 306

— deuterium 403

— DYPAS 338ff

- enrichment 319

— EXSY 299, 303, 305f

— flow cell 272

- FT 297

— 'Y, YF heteronuclear Overhausen effect
(HOESY) 1511

— heteronuclear multiple quantum correla-
tion (HMQC) 302ff

— 'H-NMR technique 1393

— high pressure 474, 1373, 1366

— — experiments 477

—— in scCO2 1366

—— operando 471, 483

— hydride 94ff

— magnetic resonance imaging 353

— NOESY 303, 306

1186

1219

orthohydrogen 322

paradeuterium 323

parahydrogen 313ff, 319

— — apparatus 320

— PASADENA 314, 338

— PHIP 10, 23, 207, 298, 299, 314ft, 324,
338, 342ff, 381, 389, 401, 403

— — applications 324

— — AITADENA 349

- PC 344, 346, 348

- F 352

— heteronuclei

-- N 352
- P 300, 307, 308, 345

— — procedure 1081

- 2%Si 345

— satellites 335

— probe heads 272

— 'Rh 298, 300, 1498, 1500

— storage 319

— technique 1373

— variable temperature 299

N-(a-ketoacyl)a-amino 676

N-acyl enamides 1016 ff

N-acyl-f-dehydroamino acid and
esters  1020ff

N-heteroaromatics 476

N-isopropylacrylamide 225

N-ligand 1029, 1030

nitrile 568

non-linear fit 262 ff

norbornadiene 73

NORPHOS 751, 1172, 1251

Noyori’s catalyst family 1445

3441t

o

octane 227

oct-1-ene 221f, 224
0-EtO-DPPE 105

0-MeO-DPPP 101, 104
0-MeO-DPPPP 104
Oppenauer oxidation 588, 1215
optical resolution 1421
orthometalation 591

Osborne complex 1394
osmium 45, 64ff, 425

— alkenyl 382

— five-coordinate 65

oxalic acid, synthesis 499
oxazoline 602, 1253

oxime

— two-phase/hydrogenation 1352
oxoProNOP 761



p

palladium 71ff, 480, 1386

— catalyst 72

— arenes 467

— benzenes 468

— cluster 74

— orthometallated 80

— nanoparticles 1386

— particles 468

— Pd(acac), 1395

— Pd(O) nanoparticles 1386

— polymer 75

PAMP 995 ff

papain 1257

parahydrogen 313 ff

parallel reactors

— Amtec SPR16 1272

— Argonaut Endeavor 1272

— Chemspeed Autoplant A100 1272

— Parr MRS 1272

— Premex A96 1272

Parkinson's disease 1073

partial hydrogenation 225, 245

— 2-butyne-1,4-diol 239

— dienes 220

partial pressure, hydrogen 269 ff

partition coefficient 1382

PCB’s 515, 521, 523, 532

PCCPM 1177

P-chiral 747, 996 ff

P-chiral compounds, N-methyl
enamides 756

PCPM 1177

PennPhos 759, 784

— cyclic enamide 760

— enol acetates 760

1,4-pentadiene 73

pent-1-ene 1394

pentamethylcyclopentadiene (cp*) 1217

pentamethylcyclopentadienyl-rhodium
(bipyridine) 1476

peralkyl-phosphine 1166

perfluoroalkyl 1378ff, 1380, 1382 ff

perfluoromethylcyclohexane
(PFMCH) 1382ff

PhanePhos 19, 753, 10771, 1081, 1251

PHANEPHOS 24, 864

phase behavior 1362

phase behavior of acid 1365

PHEMP 870

phenol 467

phenylacetylene 239, 241, 383 ff, 385,
387

Subject Index

1-phenyl 1-cyclohexene 237

1-phenyl-1-propyne, semihydrogena-
tion 391

1-phenyl 3-propyne 241

Phenyl-b-Glup 760

phenylephrine 1182

phenylglyoxylic derivatives, hydrogena-
tion 1175

P-heterocyclic ligands 787

o-Ph-HexaMeO-BIPHEP 758

PHIP 212

PHIM 762

polyaromatics 457 ff

porphyrin complexes 530

phosphetanes 810

phosphinamine 1091

phosphinane 810

phosphine 6, 36, 72, 77, 84, 87, 95, 327,
377, 458, 463, 470, 475, 1105, 1328

phosphines 10, 72, 1378{f, 1380, 1381,
1382

~ (S,5)-BDPPTS 1273

- (S,S)-BPPM 19

— 2,3-bis-dipenylphosphinoburane 1273

— aminomethylphosphines 1260

— chiral 14, 16, 1379, 1386

— diphosphines, electron rich 24

— fluorous 1378ff, 1382

— monodentate 15, 997 ff

— solubility 1329

— surfactant 1343

— Walphos 1267

— water-soluble 1329

phosphine oxide, secondary 1010ff

— aminophosphine 918

phosphinite 983

— amino alcohol 1169ff

— fluorous 1378ff

phosphinocarbene 1091

phosphino-imidazoline 1038

phosphino-oxazoline (PHOX) 1030ff,
1051ff, 1066

— alkenes 762

phosphite, fluorous 1378ff

phosphites 762, 983, 1086, 1263 ff

— monodentate 1000

— solubility in scCO, 1366

phospholane 783, 808, 815, 820, 1076

phosphonites 1263 ff

— fluorous 1378ff

— mixed-alkyl-aryl or alkyl-alkyl 1169

— monodentate 1000 ff

phosphonium ion 1410
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Subject Index

918, 1259ff, 1260
1005 ff

phosphoramidites
— monodentate
— MonoPhos 1267

— NMR studies 1270

— polymer-supported 1009

solubility in scCO, 1366
phosphorous ligand 1029f, 1378, 1386
phthalic anhydrides 442

PYRPHOS 864 ff

physisorption 1425, 1426, 1427

pilot process 1284

PipPhos 1007ff, 1261

platinum (Pt) 71ff, 84, 1383

— arene 456

— complexes, Tin 84

P,N ligands 1049, 1057, 1253

PNNP 761

polybutadiene (PBD) 1400
polychloroalkanes 520, 524, 526, 533
polychlorobenzenes 518, 520ff, 527, 5311f

poly(ethylenglycol) (PEG)
POLYDIPHOS 480
polyenes, soybean oil 72
polyfluorinated arenes 518, 524, 528, 533 ff
polymers 1336, 1400f
polyoxoanions 244

pore diffusion limitation 1430
powder X-ray diffraction (XRD)
power input 1537

P-P bond formation 776
PPCP 751

PPFA 753

P-Phos 757, 872

PPPM

— D-amino acids 751

— itaconic acid derivates 751
iPr-BeePhos 747

precatalyst 284

pre-equilibria  277ff
Pregabalin 1498

prenal 1350

pressure 73, 1057

pressure effects 1051

— on enantioselectivity 1373
primary phosphines 779
process for

— aspartame (Enichem/Anic,
Degussa) 1289

Biotin intermediate (LONZA)
L-Dopa (Monsanto, VEB Isis-
Chemie) 1288

(+) methyl cis-dihydrojasmonate
(Firmenich) 1299

1363, 1369

220

1299

— (R)-pantolactone 1304

— penem intermediate (Takasago)
— Tipranavir intermediate (Chirotech)
prochiral heteroaromatics 481
prochiral substances 249
production of fine chemicals
production process 1284
product-proportional concentration 264 ff
(S)-Propranolol 1182

propene 1415

PROPHOS 750

porphyrine 1271

protective agent see stabilizer

proton donor 157, 167ff

proton transfer 154, 165 ff, 180, 190
n-m-stacking 1426

P-S chelate 1089

pta  1329ff

pyrene 466, 1398

pyridine 474, 481

pyrone 638

PYRPHOS 751, 762

1305
1300

1245

q
quadrant model 775

quadrant rule 1082, 1083, 1090
QuinaPhos 762, 919

quinine 1044

quinoline 474, 1033, 1354

— two-phase hydrogenation 1354

r

racemization 612

— keto esters 697

rate 40

— rate-determining step 1483
rate constant 333, 338, 1490

— observed (kops) 263 ff
reaction mechanism 258 ff

— activation of dihydrogen 324
— CIDNP 318

— PHIP 318

reaction probability 364
reaction progress kinetic analysis
reaction rate 40, 1413, 1483

— effect of phase behavior 1370
— influence of phase behavior 1363
— measurements 264

reactor technology 577

reactor

— batch 1533

— Biazzi 1537

— continous stirred tank (CSTR)

261

1533



— Davy Process Technology 1537

— DeDietrich 1537

— industrial 1536

— membranes 1541

— micro-structured reactor 1541

— monolithic 1541

— plug flow reactor 1533

— stirred tank 1533

recovery of catalysts, see recycling

recycling 227, 236, 251, 518ft, 524,
1363 ff

recycling process 243, 248

reducing agent 513, 516ff, 534 ff

— complex metal hydrides 520ff, 531,

539

cysteine 530, 535

— dithiothreitol 530

hydrogen donors other than hydri-
des 526ff

— alcoholates 526, 539

— — cyclic amines 526

— — formates 526ff, 539

—— metal alkyls 521, 526, 528, 539
hydrosilanes  524ff, 538
hydrostasnnanes 524 ff, 539
molecular hydrogen 517ff, 538
— simple metal hydrides 520 ff ,539
- sulfides 530, 535

— Ti(III) citrate 530, 533

— zero-valent metals 530ff, 533
reductive acetylation of ketones 610
reductive aldol coupling 714, 721
reductive aldol cyclization 719
reductive aldolization 716
reductive animation 1202

— of ketones and aldehydes

— — enamine 438

—— imine 438

— — carbinolamine 438

— — aqueous ammonia 439
reductive coupling 725, 726, 732

— catalytic 727

reductive cyclization 733
regioselection 727

regression analysis, least-squares 280
(-)-reserpine 603, 608
retroaldolization 717

reversible inhibition 1484, 1499

— acetonitrile 1502

— acids 1505

— aldehydes 1504

— allyl alcohol 1505

— aromatic solvents 1500f

Subject Index

— bases 1505

— benzylamine 1504

— carbon monoxide (CO) 1504

— CO-complexes 1505

— compounds containing
heteroatoms 1503

- DMF 1502

- DMSO 1503

— ethers 1502

— malonate esters 1502

— MeNO, 1502

— pH-value 1505

— primary amines 1504

— sulfur compounds 1503

— toluene 1501

— triethylamine 1503

— water 1503

rhenium complex 756

rhodacarborane 1407

rhodium 364ff, 641, 647, 651, 655, 662,
7311t, 774, 1044, 1045, 1049, 1165, 1217,
1378, 1381, 1382, 1383, 1385

— as grafted catalyst 468, 480

— hydrogenation, of arenes 456

— hydrogenation of benzenes 468

— Rh-BINAP, asymmetric isomeriza-
tions 756

- 1%Rh('H)HMQC NMR 1502
— Rh-MeDuPhos 1402

rhodium catalyst 3, 384ff, 386ff, 402,
4281t, 638

~ [Rh((-)-(diop)]* 673

~ [Rh((-)-binap)}+ 665, 670

~ [Rh((-)-bppm)]" 675

— [Rh((-)-diop)]" 675, 679

— [Rh((+)-binap)]+ 665, 670

— [Rh((+)-bppm)]" 674, 679

— [Rh((+)-diop)]" 673

~ [Rh(-)-((R,R)-dipamp)]* 673

— [Rh(+)-(R,R)-diop]" 677

— [Rh(CsMes)Cl,], 26

— [Rh(chiraphos)]" 668

— [RhCI((-)-Cydiop)] 679

— [RhCI((+)-Cydiop)] 679

— [RhCI(PPhs);] 5, 8, 639, 641, 647, 652,
661, 670, 679

— [RhCI((S)-Cy,Cy-oxoProNOP)] 686

— [RhC((S)-MeO-BIPHEP)] 686

— [RhC((S,S)-Cy-POP-AE)] 679

— [Rh(cod)((S,S)-Et-Duphos)]" 678

— [Rh(cod)((S,S)-Me-Duphos)]" 677f

— [Rh(cod)((R,R)-chiraphos)]* 678

- [Rh(cod)((R,R)-dipamp)]* 678
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Subject Index

— [Rh(DIOXOP)[* 674
- [Rh(dipamp)]* 692
- [Rh(diphos-2)]" 662, 668
- [Rh(diphos-3)]" 675
- [Rh(diphos-4)(cod)]"
- [Rh(diphos-4)(nbd)]*
— [Rh(diphos-4)]" 633f, 662, 673f

— [Rh(DPP-AE)]* 674f

— [RhH(CO)(PPhs)s] 5, 551, 552

- [Rh(nbd)((R,R)-dipamp)]* 693

— [Rh(nbd)(diphos-4)]" 649

— [Rh(OAG),((R)-binap)] 656

— [Rh(OACc),((S)-binap)] 656

— [Rh(Ph-CAPP)]" 661, 674

— [Rh((R)-binap)]* 668

— [Rh((R)-phanephos)]” 664

— [Rh((R,R)-dimap)]* 658

— [Rh((R,R)-dipamp)]+ 661, 674, 676f
— [Rh((R,R)-Et-Duphos)]” 634, 664, 673f
— [Rh((R,R)-Me-Duphos)’* 633, 664, 686
— [Rh((R,R)-Pr-Duphos)]* 633f

- [Rh((S)-Pindophos)]* 674

— [Rh((S)-skewphos)]” 668

- [Rh((S,S)-bppm)]" 677, 686

— [Rh((S,S)-chiraphos)]” 674

~ [Rh((S,S)-Cy-POP-AE)]* 679

- [Rh(S,S)-dipamp]” 661

— [Rh((S,S)-Et-Duphos)]* 664, 673f

— [Rh((S,S)-Me-Duphos)]" 655

~ [Rh((S,S)-MeO-POP-AE)]" 672, 674f
— [Rh((S,S)-POP-AE)]* 675

— [RhCl(diphos-3)]Cl 636
[RhCI((S)-bdpp)]Cl 636
[RhCI((S,S)-bdpp)|Cl 637, 695

— addition of triethylamine 428

— aldehydes hydrogenation 417

— asymmetric 14

— cationic 21

- cinnamaldehyde 417

— decarbonylation 417

— dihydride 24

— dinuclear 26

— immobilized 419

— precursor, Rh(TFA)) 1169

— Rhodium-diene 12, 17

— transfer hydrogenation 419

— water-soluble 419, 430

— Wilkinson's catalyst 649, 650

— zerovalent 400

rhodium(dihydride) 405

rhodium(I) complexes 714, 1074
rhodium-catalyzed 174, 731, 774, 779
— mechanism 21

649, 653

640, 651, 655 ff, 668

rhodium-ferrocenyl-diphosphine 1406

Rh-Propraphos 884

RoPhos 759

ruthenacycles 1256

ruthenium 45ff, 49, 53ff, 56ff, 60, 405,
1023, 10491f, 1069, 1105, 1217, 1386

— BINAP 815, 1098, 1415

— hydrogenation of arenes 456

— hydrogenation of N-heterocycles 478

— monohydride 380

— phosphines 380

— Ru(y®-p-cymene)(7*-triphos)Cl [PFg] 1399

— synthesis 50

ruthenium catalyst
431, 461, 475, 638

— [Ru(allyl),((R)-binap)] 700

- [Ru(allyl),((S)-binap)] 700

— [RuBr,((-)-chiraphos)] 703

— [RuBr,(diphos-4)] 681

— [Rh(Br-Ph-CAPP)] 673

— [RuBry(PPhs);] 681

— [RuBr,((R)-binap)] 699, 703f

— [RuBr((R)-binap(benzene))|Br 704

— [RuBry((R)-binap)1/2NEt;] 682 fF

— [RuBr,((R)-MeO-BIPHEP)] 661, 681,
686, 699, 703, 705

— [RuBr,((R)-synphos)] 705

— [RuBr,((R,R)-Meduphos)] 689

— [RuBry((S)-binap)] 682fF, 685

— [RuBry((S)-binap)1/2NEt;] 682ff

— [RuBr,((S)-MeO-BIPHEP)] 681, 685 ff,
690, 699, 705

— [RuBr,((S)-synphos)] 703, 705

— [RuBry((S)-tol-binap)] 684

~ [Ruy(CO)4(OAQ),(PPh;),] 633

— [RuCl(CsHe)((R)-binap)]Cl 699

— [RuCl,((R)-binap)],NEt; 686, 704

— [RuCl((R)-3,5-di-t-Bu-binap)
(p-cymene)] 704

— [RuCl,(P(CeH,p-Me)s)5-EN-KOH] 637

— [RuCly(P(CgH4p-OMe)3)5-EN-KOH] 637

— [RuCl,(PPh);-EN-KOH] 635

— [RuCl,(PPhs)((S)-BIPHEP)] 689

— [RuCl,(PPhs);] 686, 1395

— [Ru,Cly((R)-binap)] 685, 689

— [RuCly((R)-binap) Et,NH] 682

— [RuCl,((R)-binap(dmf),-(S,S)-
DPEN-KOH)] 706

— [RuCl,((R)-tol-binap) (dmf) -
(S,S-DPEN-BuOK)] 706

— [RuCl,((R)-tol-binap) (dmf),,-(R,R)-
DPEN-'BuOK)] 706

— [RuCly((R)-binap),(NEt;)] 687

378, 400, 420, 422,



— [RuCly((R)binap),(NEt;)] 685

— [RuCl,((S)-binap)] 689, 695

— [RuCl,((S)-binap)(dmf),,] 703
(

— [RuCl,((S)-binap) (dmf),,-(R,R)-
DPEN-KOH] 636, 706

— [RuCl,((S)-binap Et,NH)] 682

— [RuCly((S)-binap),NEt;] 1403

— [RuzCly((R)-binap),(NEt;)] 689

— [Ru,Cly((S)-binap),(NEt;)] 687

~ [Ru(OAc),((R)-binap)] 692

— [Ru(OAc),((S)-binap)] 692

— [Ru(OAc),((R)-tol-binap)] 661

— [Ru(OAc),((S)-tol-binap)] 661

— [Ru(OAG),((S)-3,5-xylil-BIPHEP)] 634

— [Ru(0,CCFj)((R)-binap)] 703

— [Ru((R)-MeO-BIPHEP)Br,] 702

— [Ru((Ru)-MeO-BIPHEP)] 700

— [Ru((S)-AMPP)(methallyl),] 688

— [Ru((S)-AMPP)(TFA),] 688

— [Ru((S)-AMPP)(R)-MTPA),] 688

— [Ru((S)-binap)] 700

— [RuCl((S)-binap)(p-cymene)]Cl 686

— [RuCly(S)-binap](dmf),, 704, 705

— [RuCly((S)-binap)]s(NEt;)-(S,S)-DPEN-
KOH 706

— [Ru(S)-Cs-Tunephos] 705

~ [Ru((S)-MeO-BIPHEP)] 700

— [Ru((S)-MeO-BIPHEP)Br,] 702

S
S
S
S

— [RuCly((S)-3,5-xylyl-binap)]»(NEts)-(S,S)-

DPEN-KOH 706
— [Ru(TFA),((R)-MeO-BIPHEP)] 687
— [Ru(TFA),(PPhs),] 668
— [Ru(TFA),((R)-tol-binap)] 687
— aldehydes 420
— chemoselectivity 422
— diamine-modified 433
— phosphines 431ff
— unsaturated ketone 433
ruthenium complexes, 16 electron 593

s

(R)-Salbutamol 1183

samarium 1050

scale-up 1236

SegPhos 758, 872

selective hydrogenation 391, 394
selective, see chemoselective
selectivity 41

— solvent 400

— stereo- and chemo- 389
self-assembly 1271

separation

— fluorous biphasic 1377, 1386, 1387

Subject Index

S-heteroaromatics 470

silica, fluorous 1381, 1386

SiPhos 763, 996 ff

SkewPHOS 751

skimmer potential 361

SK-Phos 867

— enamides 749

— MOM protected f hydroxy
enamide 749

smectite clays 1455

sol-gel method 1441

sol-gel polymerization 1434

solid polymers 1424

solid-phase synthesis 1258ff

solid-supported catalyst

— supercritical carbon dioxide
(scCO,) 1365

solubility 1522

— correlation 1523

— gas 1328

— Henry's coefficient 1520, 1523

— Henrys law 1520

— hydrogen 1523

— in water 1328

— organometallic catalyst in scCO, 1365

— temperature 1523

solvent 35, 361, 365f

— complex 277ff

— coordinating 32, 384

— dissociation 31

— effects 360, 491ff

— evaporation enthalpy 271

— fluorous 1378, 1381, 1383, 1384

— — biphasic 1382, 1384

— free 181ff, 187

— non-coordinating 33

recycling 576

— weakly-coordinating 42

sorbic acid 1334, 1402

spacer 1378, 1383

stabilization 218, 219
— biomaterial as a protective material 232

— coulombic repulsion 218

— electrostatic 218

— electrosteric 219

— surfactants 242

— osmotic repulsion 219

— steric 218, 219

— supercritical microemulsions 236

— with solvents 220

— with traditional ligands 220

stabilizer 217f, 228, 251

— cellulose derivatives 219
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— chitosan 223

— cyclodextrin 219

— dendrimers 225

— non-usual polymers 221

— oligomer 219

— polymer 219, 220

— polyoxoanions 227

— surfactants 226

— thiolated f-cyclodextrin 229

stationary conditions 283

steady-state approach  259ff

stereochemistry 34, 46

stereocontrolled, see stereoselective

stereoselective 375, 382, 388

stirring speed 267 ff

stoichiometric 190

styrene 229

styrene hydration, in scCO, 1370

styrene-butadiene polymer 568

styrene-butadiene rubber (SBR) 1400

styrene-butadiene-styrene polymer 568

substrate and product inhibition 1484,
1494 ff

— allyl alcohol 1494

— amines 1497

— biphasic conditions 1497

— cinnamyl alcohol 1496

— dihydro-isoquinolines 1494

— enamide amides 1497

— isopropanol 1499

— ketoesters 1495

— nitrile 1498

— pyridine 1498

substrate atalyst ratio (SCR) 1246ff

substrate-control 670, 685, 691

substrate-directive hydrogenation

— keto-compounds 681

— [f-keto ester derivatives 681

substrate-metal complex 667

succinic anhydride 442

sulfinyl imine 1044

sulphonated phosphines 527, 1328

sulphos 457, 478 ff

supercritical carbon dioxide
(scCO,) 234, 236 £, 491, 800, 1361,
1366, 1378, 1412

— as adjustable-solvent 1364

— as anti- solvent 1364, 1370

— as co-solvent 1364

— as temporary protecting group 1366

— industrial application 1361

supercritical fluids 236, 245, 1327,
1335

supported aqueous-phase catalyst
(SAPC) 1436

supported catalysts 140

supported hydrogen-bonded (SHB)
catalyst 467, 1427, 1429, 1430

supported ionic liquid phase
(SLIP) 1413

supported liquid-phase catalyst (SLPC)
system 1436

supramolecular, Supraphos 1270

surface organometallic 469

1,2-syn 376

syn-diastereoselectivity 697

SynPhos 758

syn-selectivity 698

synthesis 42

systems 472

t

tag, fluorous 1377ff

tail, perfluoroalkyl 1381

tandem enantiomeric hydrogenation,
didehydrodipeptides 677

tandem catalyst 796

TangPhos 784, 793, 806, 807

— unsymmetrical 747

— dehydroamino acid derivates 754

TaniaPhos, enol acetate 754

tantalum

— hydrogenation of benzene 464

— hydrogenation of naphthalene 464

task-specific ionic liquid 1410

TCSM 466, 479

TEAF 1225

technical-scale applications 1280

— equipment 1283

— process development 1283

tethered single-site catalysts 457 ff

tetraalkoxyaluminates 1057

Tetra-BITIANP 758

tetralin 466

TetraMe-BITIOP 758

tetraphenylborate, fluorous 1385

TGA 228

theory, density functional 389

thermalization 363

thermodynamic conditions 273 ff

thiobenzolhydrazone 78

thiophene 470ff, 479

thiosemicarbazone 78

tiglic acids 1405

time-to-market 1245

Tishchenko reaction 609



Tishchenko-type processes 721

titanocene 696, 1044, 1050, 1056

TolBINAP 757

Tol-P-Phos 758

Tomoxetine 1186

T-Phos 867

total pressure 269 ff

transfer 175, 585, 595, 599, 1215, 1255ff,
1274, 1275, 1410

transfer hydrogenation 175, 427, 585, 595,
599, 1215, 1255ff, 1274, 1275, 1410

transfer hydrogenation catalyst 585, 603,
612

— enantioselective 63

— in scCO, 1372

— mechanism 63

transfer mechanism, direct 587

transfer, pair-wise 381

transition metal alkoxide 591

transition metal (carbonyl)clusters

transition state 1116

transmission electronic microscopy
(TEM) 220f, 2271, 231, 234ff, 242, 245f

— high resolution 247

transport phenomena 265 ff

trans-1,3-pentadiene 73

trans-stilbene 237

TRAP

— dehydroamino ester 755

— indoles 755

trichickenfootphos

— dehydroamino acids 747

— enamides 747

- a,f-unsaturated nitrile 747

triene 136, 1067

- 1,5,9-cyclododecatriene 86

triethyl silane 155ff

triethylamine 1225

triflic acid 155

trifluoroacetate 155

trifluoroacetic acid 155

trimethylindolenine 1411

trimethylsilane-substituted 1409

triphenylphosphine monosulfonate 472

triphenylphosphine trisulfonate 472

triphos  457ff, 4701f, 475ff, 477

TunaPhos 758

TunePhos 870, 871

turbines 1538

two-phase hydrogenation 1354

two-phase, see two-phase hydrogenation

1396

Subject Index

u
UCAPs 760
Ugi amine 753
UlluPHOS 779, 789, 819
unfunctionalized olefins
unsaturated acids and esters
unsaturated alcohols 229
a,f-unsaturated aldehydes, in scCO, 1365
a,f-unsaturated carbonyl substrates 754
a,f-unsaturated carboxylic acid derivatives,
in scCO, 1366
a,f-unsaturated carboxylic ester
B,y-unsaturated esters 650
unsaturated route 12
UV-visible spectroscopy 220, 227f, 231,
237

1049
1014

1037

v

Van der Waals forces 1426

Van Krevelen and Hoftijzer

vapor pressure 265ff, 270ff

variable pressure 307, 308

variable temperature 307

variables of reaction 1247

vinyl acetate 227

vinyl epoxides 74

vinyl halides 525, 530, 538

virial coefficients 265

vitamin B12 528ff

vitamin E 1068

volatile organic chemicals (VOC)
1368

1532

1361,

w

WalPhos,

— dehydroamino acid derivatives 755

— itaconic acid derivatives 755

— a,f-unsaturated carboxylic acids 755

water gas shift (WGS) reaction 1371

water

— as promoter 492, 506

— as reaction solvent, 490f

water-soluble 10

wet-ionic liquid 1406

wide angle X-ray scattering 222

Wilkinson catalyst 586, 590, 591, 714, 731,
1073, 1079, 1444

- in CO, 1370

— silica support 1371

— solubility in scCO, 1366
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X

X-ray photoelectron spectroscopy
(XPS) 220, 229, 234, 246

XRD 227, 228, 234, 245

Xyl-BDPAB 761

Xyl-BINAP 757

Xyl-PHANEPHOS 753

Xyl-P-Phos 758

z

zeolites 1430, 1431, 1432

- NaA 609

p-zeolites 1427

Zimmerman-Traxler-type transition
state 716

zinc 1398

zirconium (IV) isopropoxide 611



