
Index

A
(e)-A80915G 141
accelerating effect of water 71
1,4-acetoxytrifluoroacetoxylation of

1,3-dienes 499
acetylenes, terminal 358
acid chlorides 640
acridones 788, 793
activation volumes 234
acyl benzoates 234
acyl chloride cross-coupling 340
acyl chlorides 355
acylations 651
acylpalladium complex 533
syn-addition 219, 397, 643
addition to unactivated triple bonds 642
addition to unactivated double bonds 639
addition-elimination mechanism 636
additives (see also cocatalysts) 129, 227,

826 ff.
– Bu4NI 869
– DMI 820
– K2CO3 871
– LiCl 827
– LiOtBu 824, 833
– Na2CO3 836
– NaOEt 827, 847
– NMI 829, 869
– Z6H4CH=CH2, Z=m-CF3, p-CF3, p-F 869
adiponitrile process 486
aerobic 1,4-diaretoxylation 501
aerobic oxidations 495, 502
aflatoxin B1 274
AgNO3 593
AII antagonists 791
aldehydes 127
aldol 252
aldol condensation 252
1,2-alkadiene-4-ynes 606, 615
2,3-alkadien-5-yn-1-ols 607

2,3-alkadienamide 598
2,3-alkadienoates 592
2,3-alkadienoic acid 592 f.
alkaloids 633, 794
1,2,4-alkatrienes 588, 603
(E)-alkenes 134
alkenyl-alkenyl (sp2-sp2) coupling 87
alkenyl-alkynyl coupling 89
alkenyl-allyl cross-coupling 90
1-alkenylbicyclo[n.1.0]alkenes 443
1-alkenylborinic acids 43
cis-1-alkenylboron 43
alkenylboronates 237
(Z)-1-alkenylboronates 43
1-alkenylboronic esters 47
alkenyl bromides 684
alkenyl chlorides 648
(Z)-alkenyldimethyl(2-thienyl)silanes 195
alkenyldimethylsilanols 170
alkenyldisiloxanes 181
alkenyl halides 210
a-alkenylidene-b-lactams 598
a-alkenylidene-g-lactones 598
alkenyl iodides 683
– (Z)-allylic ether 683
– (E )-iodooctene 683
alkenylmagnesium compounds 684
– carbonyl-containing 684
alkenyl mesylates 233
alkenyl nonafluorobutanesulfonates 233
2-alkenyloxiranes 609
s -alkenylpalladium 263
alkenyl(phenyl)iodonium salts 355
alkenyl-pyridylsilanes 192
alkenylsilanediols 176
alkenylsilanes 210
alkenylsilanols 171, 174, 176, 178 f., 204, 206
alkenylsilyl ethers 184, 189
alkenylstannanes 237, 245
alkenyl triflates 226
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alkenyl trifluoromethanesulfonates 233
alkenyltrimethylsilanes 165
alkenylzinc organometallics 642
alkoxo organopalladium complexes 28
alkoxoboranes 20
1,4-alkoxy-acyloxylation 516
1,4-alkoxy-trifluoroacetoxylation 499
(alkoxyalkyl)lithium 451
(alkoxyalkyl)zinc 451
(alkoxyallyl)lithiation 451
alkoxysilanes 199
g-alkoxyvinyllithium 453
9-alkyl-9-BBN 83
alkyl-alkyl coupling 86
alkyl-alkyl cross-coupling 191
alkylalumination 456
2-alkylcarbapenems 85
alkylidene enone 624
alkylidene zinc carbenoid 401
(Z)-g-alkylidenebutenolides 858 f.
alkylidenecyclopentanes 418, 445
7-[(E)-alkylidene]cephalosporins 139
alkylmagnesium halide 443
alkylnickel species 399
alkylpalladium intermediate 179
5-alkylresorcinols 85
alkylzinc reagents 646
alkylzirconation 406
alkylzirconium 406
alkyne cross-coupling 317 ff.
– acyl chloride cross-coupling 340
alkynes 128, 400
1-alkynes 134
2-(1-alkynyl)oxiranes 587, 607
alkynylallenes 145
alkynylalkylcarbamates 418
alkynylalkyl silyl enol ethers 423
alkynylaluminum reagents 376
alkynylborates 365
alkynylborinates 368
1-alkynylboronates 52
alkynylboron reagents 365
alkynylboronic esters 368
1-alkynylboronic esters 44
alkynylcopper reagents 318 ff.
alkynylcubanes 344
alkynylcyclooctatetraenes 344
alkynylgermanium reagents 376
alkynyl halides 355, 640
alkynylindium reagents 376
a-alkynyl-b-lactam 598
alkynyllithium reagents 373
alkynylmagnesium reagents 373
alkynylmanganese reagents 379

2-alkynyloxirane 610
o-alkynylphenol 590
alkynylsilanols 174
alkynylsilicon reagents 369
alkynylsilver reagents 379
alkynylstannanes 13, 145
alkynyltin reagents 350
– preparation 351
– Stille reaction 350
alkynyltins 131, 140
p-alkynyltitanium 414
alkynyl(trialkoxy)borates 368
alkynyltrifluoroborates 102, 369
alkynyltrimethylsilanes 174
alkynylzinc reagents 359
– preparation 360
allenes 128, 247, 412, 469, 875
allenyl-substituted benzo[b]furan 591
allenylalkyne 606
a-allenylenamine 603
allenylindium 605
allenyllithium 467
4-(allenylmethylene)-g-butyrolactone 607
– allyl carbonates 368
– aryl chlorides 360
– Cadiot-Chodkiewicz reaction 346
– Negishi reaction 359
– Sonogashira reaction 319
– Stephens-Castro reaction 318
– Stille reaction 350
– Suzuki reaction 365
s -allenylpalladium 585
allenylpalladium complex 586, f., 608
allenylpalladium hydride 588
allenylpalladiums 586 ff., 590 f., 602, 604,

606 f., 608 f., 611, 613 ff
allenylstannanes 146
allenyltitaniums 410, 412
allenynes 875
allopumiliotoxin 267A 415
(h3-allyl)palladium complexes 6, 12,

22–23, 253, 257, 516
– epimerization 536
b-(N-allyl)-amino ester 459
(E)-2-allyl-1-bromo-3-(tert-butoxy)-1-

chlorohex-1-ene 470
allyl chlorides 127
p-allyl complexes 247, 532 ff., 538, 560
– anti/syn- 538, 560
– C-C-coupling reactions 532
– insertion 532
– meso- 540
– palladium 532
– reduction 532
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– substitution 532
– syn/syn- 538, 560
– symmetric 539
s -allyl complex 537
allyl halides 141, 355
p-allyl metal complexes 531 ff.
allyl stannanes 12
[(allyl)PdCl]2 173, 178
p-allyl-intermediates 531 ff.
allylboronic esters 48, 52
allylgallation 404
allylic alkylations 550
– asymmetric 539
– intramolecular 550
– iridium-catalyzed 563 ff.
– iron-catalyzed 565
– molybdenum-catalyzed 566
– nucleophiles 553
– palladium-catalyzed 532
– phase transfer 555
– platinum-catalyzed 568
– regioselectivity 533, 563
– rhodium-catalyzed 569
– ruthenium-catalyzed 570
– stereoselectivity 535
– substrates 549 ff.
– tungsten-catalyzed 570
– under basic conditions 549
– under neutral conditions 551
allylic carbonates 552
allylic oxyanion group 439
allylic rearrangement 425
allylic substitutions 635
allylic substrates 549, 551, 560
– acetates 549
– allyl carbonates 560
– allylic esters 549
– arylations 561
– carbamates 551
– carbonates 551
– carbonylations 562
– chiral 559
– cyclic 559
– 1,3-disubstituted 558
– halogenated 551
– phosphates 550
– silylated 550, 552
– stannylated 552
– stepwise substitution 550
– trifluoroacetates 549
– vinyl epoxides 552
– vinyl oxiranes 552
– vinylations 562
allylidenecyclopropanes 250

allylindianation 451
p-allyliridium complexes 563
p-allyliron complex 566
allyllithiums 429, 469
allylmagnesium bromide 470
p-allylmetal 451
allylmetallation 403, 453
p-allylnickel complexes 567
allylorganometallic 401
p-allylpalladium(II) 466
p-allylpalladium complexes 248, 250, 532
p-allylpalladium enolate 253, 497
s -allylpalladium intermediates 247
p-allylpalladium intermediates 247
p-allylplatinum complexes 568
p-allylruthenium complexes 569
allylsilanes 226, 269, 404
allyltins 127, 140 f.
allyltriphenyltin 131
p-allyltungsten complexes 570
allylzinc 434
allylzirconation 403
allylzirconium 403
allylzirconocene 403
aloperine 85
(þ)-aloperine 89
14,15-anhydropristinamycin IIB 135
amidation-carbolithiation sequence 448
amido arylpalladium complexes 27
amido or alkoxo intermediates 28
amination 9, 25
amino acids 133
aminoenolate 461
(a-aminomethyl)lithiums 434
a-amino-organolithium 436
– a-alkylated 555
– b-branched 566
– stannylated 552
– g,d-unsaturated 535, 554, 557 ff.
aminomethylated products 681
aminomethylation 682
9-aminophenanthrenes 785
amphidinolide A 135
amphimedine 795
angiotensin 791
angiotensin II antagonists 792 f.
angiotensin II receptor antagonist 92
anion capture 246
anionic Fries approach 790
anionic palladium(0) species 59
anionic pathway 702
ant venom pheromones 512
anthranilamides 788
anti-addition 397
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anti-stereoselectivity 633
antihypertensive drug, Losartanr 791
antitumor alkaloid 795
antitumor antibiotic 641
antitumor marine alkaloids 797
(e)-aphidicolin 274
apoptolidin 89
apparent p-allyl rotation 482
arcyriacyanin A 799
arene-Cr(CO)3 complex 93
areneboronic acids 234
arenecarboxylic acids 234
argemonine 274
ArN2BF4 57
aromatic C-H functionalization 727
artepillin 274
b-arylallyl alcohols 228
1-aryl-2-benzylcyclopentanes 428
1-arylallylidenecyclopropanes 284
N-arylation 106, 677
aryl bromides 129, 133, 140, 620
O-aryl carbamates 778
aryl chlorides 7 ff., 189, 220, 232, 646
aryl ethers 787
aryl halides 132
aryl iodides 127, 129, 143, 145, 178, 186,

201, 620
aryl nonaflates 650
aryl orthosiliconates 189
aryl triflates 8, 131, 140, 175, 646, 650
aryl-alkenyl coupling 100
aryl-aryl interchange 9
– between palladium-

and phosphine-bound aryls 77
aryl-benzyl coupling 102
aryl-heteroatom-aryl bonds 761
1l-arylallylidenecyclopropane derivatives 250
arylations 561
– of amines 258
– of a-bromoacetates or amides 102
– of 1,1-dibromoalkene 100
– of glycals 102
O-arylation of phenols and N-hydroxy-

phthalimide 106
arylboranes 626
arylboronic acids 20, 30, 765
arylboronic esters 47
arylbutadiynylstannanes 145
O-arylcarbamate-DoM-Kumada-Corriu-Tamao

cross-coupling 776
S-arylcarbamate 778
3-arylcyclohexenone 234
aryl-Grignard sulfonamides

cross-coupling 780

aryllithium 442
arylpalladation of an acetylene 488
arylpalladium 208
arylpalladium halide 200
6-arylpurines 144
arylsilanediols 176
arylsilanes 191, 626
arylsilanols 174 f., 177 ff.
arylsilyl ether 191
arylsulfonamide-Grignard cross-coupling 779
aryltetrazole 791
S-arylthiocarbamate 779
O-arylthiocarbamate rearrangement 779
aryltins 133, 142 f.
aryltitanium 414
aryltributyltins 144
aryltrimethyltins 131
arylzinc 648
arylzinc reagent 688
asperazine 274
(þ)-aspicilin 85
asymmetric cis-dihydroxylation 259
asymmetric catalytic 1,4-diacetoxylation 502
asymmetric deprotonation 467
asymmetric Heck reactions 270
asymmetric hydroboration 622
asymmetric induction 267
atropisomers 94
(e)-aurantioclavine 274
axially chiral biaryls 95
aza-C-disaccharides 85
azabiaryls 770
azabicyclo[3.1.0]hexane 589
1-azabicyclo[2.2.1]heptane 436
2-azabicyclo[2.2.1]heptane 436
7-azabicyclo[2.2.1]heptane 435
azapalladacycle 126
azaphenthrene alkaloid 794
azatitanacycles 412
azepine 615
aziridine 605

B
B-allyl-9-BBN 102
Ba(OH)2 71
bafilomycin A1 138
(–)-bafilomycin A 89
bafilomycin V1 139
Barbier conditions 438
Bartoli reaction 283 f.
9-BBN 43
9-BBN-H 625
BCl3 626
benzazepines 269
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benzenylpropyllithium 420
benzoazepinones 272
benzocyclobutene derivatives 254, 257
benzocyclobutenes 420
5,6-benzocycloheptenecarbaldehyde 252
benzolactones 140
1,4-benzodioxines 612
benzophenone imine 709
benzoquinone 179
benzo[b]furan 590
benzo[c][2,7]naphthyridinone 805
benzylboronic esters 48
benzyldimethylsilyl 196
benzylic organolithium 429
benzylic organozinc reagents 645
benzylic zinc reagents 650
benzylic zinc-copper derivatives 638
benzyllithium 446
benzylsilanes 207
N-benzyl pyrrolidines 435
benzyne 421, 699, 725
3-benzynylpropyllithium 420
Bergman cyclization 341
1,3-betadiynes 370
biaryl biphenol 800
biaryl coupling 143
biaryl synthesis 764, 766
biaryls 169, 764, 779
bicyclic product 685
bicyclopropylidene 225, 243, 249, 257,

261, 284
bicyclo[3.1.0]hexane 588
bicyclo[3.3.0]octa-2,6-diene 255
bicyclo[4.2.0]octenones 269
bidentate phosphanes 230
bimetallic reagents 632
BINAP 247, 269 ff., 710
BINOL 767, 769
bioactive molecules 789
biomimetic aerobic oxidation 501
biphenyl ligand, XPhos 706
biphenyl triflate 648
biphenyl(di-t-butyl)phosphine 174
biphenyls 647
(o-biphenyl)PCy2 61
BIPOL 767, 769
bipyridine derivatives 82
bis(h1-allyl)palladium diphosphine

complexes 23
bis(h3-allyl)nickel(II) complex 11
bis(h3-allyl)palladium complexes 23
bis(p-allyl)palladium 127
9,10-bis(arylmethylene)dihydro-

anthracenes 238

9,10-bisbutadienylanthracene 261
1,2-bisborylalkanes 44
1,1-bisborylalkenes 52
cis-1,4-bisboryl-2-alkenes 44
2,3-bisboryl-1-propene 44
2,5-bis(boryl)pyrrole, -furan,

and -thiophene 50
1,4-bis(diphenylphosphino)butane 616
1,2-bis(diphenylphosphino)ethane 616
1,1l-bis(diphenylphosphino)ferrocene 616
1,3-bis(diphenylphosphino)propane 616
4,5-bis(2-halopyrimidines) 146
bishomoallyllithiums 429
bislactonization 597
bis-(lithiomethyl)dihydropyrrole 425
bismetallated hydrazone 464
1,1-bismetallic reagents 630
1,1-bis-stannyl-1-alkenes 150
bis-stannylethene 127
1,1-bis(tributylstannyl)-1-alkenes 142
1,1l-bis(tributylstannyl)ferrocene 147
a,v-bis(tributylstannyl)pentaene 139
1,3-bis(thiophene)boronic ester 82
2,2l-bipyridine (bpy) 49
2,5-bis(trimethylstannyl)thiophene 147 f.
1,8-bis(bisdimethylamino)naphthalene 267
bis(tributylstannyl)acetylene 133
bis-(tributylstannyl)ethene 139
E-bis(tributylstannyl)ethene 137, 149
bis (tributylstannyl)ethyne 145
bis(tributylstannyl)ferrocene 151
(Z)-1,2-bis(trimethylstannyl)alkenes 150
bis(trimethylstannyl)alkyne 145
bis(trimethylstannyl)ferrocene 151
bis(triphenylphosphane)palladium 218
bis(pinacolato)diboron (pin2B2) 43, 49
bisporphyrin receptor 93
borodesilylation route 766
boron-zinc exchange 621, 625, 633
boronic acids 29
boroxine 45
g-borylallylboron compound 51
(þ)-brasilenyne 208
Br/Mg exchange reactions 682
– regioselective 682
bromine-magnesiate exchange 676
bromine-magnesium exchange,

polyhalogenated compounds 672
(Z)-bromoalkenes 142
ortho-bromoarylsulfonamide 791
1-bromo-2-trialkylstannylalkene 143
2-bromonaphthoquinones 144
4-bromoacetophenone 211
6-bromoazulene 144
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2-bromo-1,6-enyne 243, 245, 287
2-bromo-1-buten-3-ynes, Pd-catalyzed,

cross-coupling of 855, 880
2-bromo-1,3-dienes, Pd-catalyzed 830, 842 ff.
– cross-coupling of 856, 879
bromoalkynes 145
bromoallenes 145
bromoarene 137
bromobenzene 144
o-bromobenzeneboronic 265
2-bromocyclohexenol triflates 244
bromoindole 283
bromopyrazines 143
bromostyrene 134
2-bromothiophene 264
Bu4NBr 592
Buchwald-Hartwig technology 787
bulky phosphines 6
1,3-butadiene 466
2,3-butadienoate 592
1,3-butadiynes 364
butenolide 593
butenolide triflates 139
2-butenyl-2-magnesium bromide 283
tert-butyldihydrooxazole 267
tri-t-butylphosphine 169
B/Zn exchange 645

C
C-H activation 179, 253, 256
C-H borylation 49
Cadiot-Chodkiewicz reaction 346 ff., 853 f.
– amine base 349
– Pd co-catalysts 349
– reactivity order 348
calcitriol 241
calixarenes 148 f.
callipeltoside A 138
callystatin A 85
caloporoside 85
(þ)-calyculin A 139
20-S-camptothecin 795 f.
(e)-D9(12)-capnellene 247
carbacepham 614
carbacyclin 85
carbamate 416, 418
(a-carbamoyloxy)alkyllithium 439
carbapenam 99, 614
carbapenam skeletons 613
carbene complex 220
carbenoids 399
1,4-carbochlorination 522
carbocupration 396, 399
carbocyclization 417, 438, 488, 490

5-exo-dig carbocyclization 418
b-carboline alkaloids 140
carbolines 272
carbolithiation 405, 446 f.
carbolithiation-cyclization sequence 444
carbomagnesiation 685
carbometallation 283, 395, 443, 457, 465
– carbocupration 861 f.
– Zr-catalyzed carboalumination 823, 828,

839, 841, 848, 861 f.
– Zr-catalyzed carbozincation 839
carbometallation-cross-coupling domino

process 816, 840 ff., 861 f., 873, 874
– with (E)BrCH=CHC=CsiR3 841
carbometallation/transmetallation 194
carbon monoxide 257
syn-carbonickelation 422
carbonickelation 399
carbonylations 237, 257, 562, 651 f.
carbonylative cascade 257
carbonylative cross-coupling 103
carbopalladation 192, 217, 487
carbotitanation 423
carboxy anion equivalent 505
carboxylation 443, 446
carbozincation 399, 642
carbozirconations 406, 423
b-carotin 139
carotenoids 649
Carpenter bee pheromone 504, 514
cascade and/or domino processes 804
cascade carbopalladation 249
cascade cycloalkylation 101
cascade intermolecular-intramolecular

carbolithiation 445
cascade reactions 134, 237, 253
cascade stannylation-biaryl coupling 146
cascade Stille coupling/electrocyclization 143
Castro-Stevens reaction 849
catalyst deactivation 703
catalyst turnover numbers 323
catalytic cycle 126
catalyzed hydroboration 41
catechol 612
catecholborane (HBcat) 43
catecholsilanes 198
cationic p-allylpalladium intermediate 516
cationic intermediates 267
cationic palladium 57
cesium bases 71
cesium carbonate 210
chelating diphosphine 129
p-chelation 458
chemoselective Br/Mg exchange 673
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chiral allenyltitaniums 416
chiral biaryls 93
chiral ligands 534, 539, 541, 563, 566
– asymmetric 534
– (R)-Binap 547
– bis-2-diphenylphosphinobenzamide 544
– chiraphos 541
– DIOP 541
– monophosphines 534
– phosphinocarboxylic acid 544
– phosphines 534
– phosphinoxazolines 546
– phosphites 534
– phosphitoxazolines 534, 546
– PHOX 541, 570
– Prolophos 541
chiral phase transfer catalyst 564
chiral phosphanes 230
chiral polymers 99
chiral sensory materials 93
chirality transfer 534, 538
chloroacetoxylation 507
chloroacetoxylation approach 511
chloroalkene 636
1,4-chloroamination 519
chloroarenes 220, 232, 289
chlorobenzene 151
3-chloro-1-butyne 602
chlorocarbenoids 399
trans-chlorocyclopropyldienyne 138
chlorodiisopropylsilane 171
chloromethylated macroporous resin 133
chloropalladation of the acetylene 521
2-chloropyridines 142, 687
4-chloropyrimidine 133
chlorothricin 89
(–)-chlorothricolide 89
chromium trichloride 434
ciguatoxin 85
cine-substitution 21, 127, 131
cinnamates 254
cinnamyl alcohols 446
cinnamylmethylether 446
Cl2ZrCp2 649
clinic acid 89
CoBr2 652
cocatalysts (see also additives) 816, 836 ff.
– InCl3 820, 828, 839, 846
– GaCl3 827
– Zn effects 846
– ZnBR2 816, 828, 836, 839
– ZnCl2 816, 818, 837, 839 ff., 852
collagenase 1 and gelatinase A and B 107
combinatorial chemistry 676, 753

combinatorial synthesis 284, 676
combinatorial techniques 133
complex-induced proximity effect (CIPE) 785
concanamycin F 137
conduritol C 506
conjugate substitution 857, 861
conjugated enallenes 875
conjugated materials 342
coordination of a quinone 498
coordination of benzoquinone 516
copper 2-thiophenecarboxylate 73
copper acetylide 240, 318
– in situ generated 319
copper effect 19
copper nanocluster 64
copper(I) thiophene-2-carboxylate 103, 138
copper-catalyzed arylation 24
copper-catalyzed couplings 19
copper-catalyzed formation of C-X bonds 29
copper/palladium mixed nanocluster 64
copper-promoted C-N bond cross-

coupling 105
coupling reactions of organotrifluo-

roborates 74
couplings 261
(þ)-crocacin C 138
crocacin D 138
cross-coupling 1, 318, 561
– copper-mediated 688
– Cu-mediated 689
– iron(III)-catalyzed 689
– nickel-catalyzed 567, 688
– nitrogen-functionalized Grignard

reagents 687
– palladium-catalyzed 647, 649, 688
– polyfunctional unsaturated substrates 647
cross-coupling-lactonization domino

process 858 f.
cross-coupling cascade 258
cross-coupling reactions 47, 531 ff.,

645, 686
– alkenyl 636
– alkyl halides 638
– alkynyl 636
– alkynylsilane 369
– allylic and related reactive halides 631
– application 686
– aryl halides 636
– cobalt-catalyzed 651 f.
– copper-catalyzed 631
– Csp3-Csp3 643
– functionalized magnesium reagents 686
– iron-catalyzed 651
– manganese- 651
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– Ni-catalyzed 643
– of 1-alkenylboron compounds 87
– of diborons 47
– of organoboron compounds 41
– of organotrifluoroborates 75
crotylmetallation 401, 453
crotylzinc 452
Cu(I)-mediated reaction 624
Cu(OAc)2 179
Cu-catalyzed C-N bond-formation 735, 739,

751
CuCN·2LiCl 622, 674 ff.
CuI 606, 615
(þ)-curacin A 89
cyanocuprate 465
2-cyanophenylboronic acid 71
cyclic alkenyl iodide 684
cyclic alkenylboronic esters 51
cyclic associative transmetallation 15
cyclic organomagnesium reagent 685
cyclic silyl ether 188
cyclic transmetallation 13
cyclizations 675
5-exo-dig-cyclization 420 f.
5-exo-trig cyclization 134
5-exo-trig-cyclization 440
5-exo-trig-cyclization 425, 457, 461
6-endo-trig-cyclization 424
6-exo-cyclization 127
6-exo-trig-cyclization 461
7-endo-cyclization 127
[3þ2] cycloaddition 445
[4þ2] cycloaddition 247, 261
cycloalkadienes 188
cyclobutanols 439
cyclobutene 414
cyclobutylcarbinyllithium 438
1,3-cyclohexadienes 600
cycloheptatrienyltrimethyltin 150
cyclohexa-1,3-dienes 259
cyclohexadiene 242
cyclohexane-1,3-dione 599
cyclohexanecarbaldehyde 603, 605
cyclohexanone imine 465
cyclohexylmagnesium chloride 674
cyclohexylmethyllithiums 429
cycloisomerization 238, 241 f., 262
cyclooligodisiloxanes 180
cyclopentane 417
cyclopentanol derivatives 439
cyclopenta[b]indole 599
cyclopentenylmethyllithium 428
cyclopropanation 437
cyclopropanes 426, 441, 557

cyclopropanone acetals 449 f.
cyclopropene 241
cyclopropenone acetal 449, 451, 463
cyclopropylboronic acids 85 f.
cyclopropylcarbinols 454
cyclopropylcarbinylpalladium 240
cyclopropylmagnesium compounds 686
– stereoselective 686
cyclopropylmethyl- to homoallylpalladium

rearrangement 243
cyclopropylsilanes 437
l-cysteine 107

D
DBU 339, 611, 616
deamination 80
decarbonylation 492
decarboxylation 551
dehalogenation 80
dehydrobenzo[12]annulene 318
dehydrobromination 138
dehydrogenation 80
dehydro[14]annulene 145
dendrimers 93, 150
dendritic thiophene derivatives 148
depentylperhydrohistrionicotoxin 513
dermostatin A 139
deuteration 446
1,4-diacetoxylation 497
– of conjugated dienes 496
1,4-cis-diacetoxylation 496, 502, 510, 517,

519, 524
1,4-trans- or 1,4-cis-diacetoxylation 496,

502, 516, 519, 521 ff.
di(adamanthyl)phosphine 61
diadamantylalkylphosphanes 221
dialkylalkynes 404
dialkylzirconocenes 408
5,5l-diallyl-2,2l-bis(methoxymethoxy)

biphenyl 806
diallylmanganese 404
dianions 426
diarylamines 679, 793
– mechanism 679
diarylethers 793
diarylhydroxylamines 679
diarylphosphine oxides 793
diarylsulfones 793
diarylzincs 398, 642
diastereoselective 1,4-diacetoxylation 506
diastereoselective hydroborations,

substrate-controlled 625
diastereoselectivities 624
1,8-diazabicyclo[5.4.0]undec-7-ene 616
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diazonium salts 285
dibenzazepinones 788, 794
dibenzo-18-crown-6 150
dibenzophosphorinones 788, 793
dibenzopyranones 799
dibenzothioxepinones 788
dibenzoxepinones 788
dibenzo[b,d]pyran-6-ones 790
dibenzphosphorinones 788
diboration 43
cis-1,2-diborylalkenes 43
1,1-dibromo-1-alkenes 142
1,2-dibromoalkene 143
9,10-dibromoanthracene 261
1,4-dibromoarenes 224
1,4-dibromobenzene 144
2,3-dibromofuran 146
2,5-dibromo-3-dodecylthiophene 149
2,5-dibromosilole 149
dibromovinylcyclopropane 138
2-(di-t-butylphosphino)biphenyl 61
4,4l -di-tert-butylbiphenylide (LDBB) 428, 438
4,4l -di-(t-butyl)-2,2l-bipyridine (dtbpy) 49
dicarbonylations 591, 594 ff.
1,1-dichlorosiletane 169
dicyclohexylborane 43
2-(dicyclohexylphosphino)biphenyl 189
didemnimide C 140
cis-1,2-dideuterioalkenes 411
Diels-Alder reaction 138, 141, 599 f.
1,3-dienes 133 ff.
1,4-dienes 873, 874
1,5-dienes 408, 861, 862, 864 f.
dienes 134, 396, 409, 469
dienes, trienes, and further

conjugated polyenes 88
dienols 468
dienyne 77 242
2,2l-diethenylbiphenyl 261
N,N-diethyl-2-trimethylsilyl-3-phenyl-

benzamide 805, 807
diethyl buta-1,3-diene-2,3-dicarboxylate 597
diethyl itaconate 595
diethylamine 131
diethylborane 622
diethylzinc 450
1,1-dihalo-1-alkenes, Pd-catalyzed

monosubstitution of 830, 841
– vinylidene dichloride 853 f.
dihaloborane 43
1,2-dihalocycloalkenes 259
(E)-1,2-dihaloethylenes, Pd-catalyzed

monosubstitution of (E)-1-iodo-2-bromo-
ethylene 828 f., 840 f., 852 ff., 880

2,5-dihalothiophenes 261
DiHETE 89
5,6-dihydrocineromycin B 85
dihydridodisiloxane 181
dihydrobenzofurans 251, 286
dihydrocodeinone 273
dihydrofurolactone 610
dihydroindoles 251, 286
9,10-dihydrophenanthrenes 253
dihydropyrans 611
diiodobenzene 152, 252
gem-(diiodozinc)ethane 602
dimerizations 79, 138
dimerization of arylboronic acids 104
1-dimethylaminonaphtalenide (LDMAN) 428
2,2l-dimethylbiphenyl 170
N,Nl-dimethyl-3,4-diaminothiophene 149
dimethyl itaconate 595
1,2-dimethylenecycloalkanes 263
N,N-dimethylhydrazone 462
N,N-dimethylhydrazones 461
dimethylindoles 421
(2S*,3R*)-1,3-dimethyl-2-methoxycarbonyl-

N-methylpyrrolidine 472
3,7-dimethyl-6-phenylithio-1,7-octadien-

3-ol 471
dimethylzinc 589
3,4-dinitrothiophene 149
1,4-diodo-2-methyl-1-butenes E and Z 868
dioncophylline B 141
diorganomercurials 628
diorganonickel 643
diorganozinc 620 ff.
diphenyl diselenide 593
diphenylacetylene asymmetric 339
diphenylphosphinobutane (dppb) 178
diphenylzinc 398 f., 450
dipolar aprotic solvent 135
[3þ2]-dipolar cycloaddition 649
directed ortho metallation 761
directed ortho-metallation cross-coupling

nexus 761
directed remote metallation (DreM)

785–786
disiamylborane 43
disiloxane 202, 205
dissociative 14
disubstituted alkyne 401
b-disubstituted enones 631
trans-1,2-disubstituted cyclopentanes 439
trans-1,2-disubstituted cyclopropanes 426
divalent titanium complexes 409
1,3-divinyl-1,1,3,3-tetramethyldisiloxane 181
1,4-diynes 875
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N,N-dialkylanilinobenzamides 787
1,1-dizinca compound 451
1,1-dizincoalkene 401
2,3-dodecadiene 602
DoM 762
DoM Buchwald-Hartwig synthesis 787
DoM-Ar-HetAr and HetAr-HetAr Negishi

cross-coupling reactions 784
DoM-C-C cross-coupling Methodology 764
DoM-cross-coupling Nexus 762, 764
DoM-cross-coupling synthetic 804
DoM-Kumada-Corriu-Tamao

cross-coupling 775 f., 805
DoM-Migita-Stille Ar-Ar cross-coupling

reactions 781
DoM-Migita-Stille cross-coupling 805
DoM-Negishi cross-coupling 806
DoM-Suzuki-Miyaura cross-coupling 767,

769, 771
DoM-Ullmann cross-coupling 806
DoM-Ullmann synthesis 787
domino carbonylations 599
domino cyclization 590
domino Heck-Diels-Alder reaction 225
double cross-coupling 138
double metal catalysis, see cocatalysis
dppb 61, 593, 612, 616
dppe 608, 610, 616
dppf 61, 594, 598, 611, 613 f., 616, 729
dppp 61, 594, 598 f., 615 f.
dragmacidin D 93
DreM O-carbamate pathways 790
DreM strategies 788
dual control of stereoselectivity 510
(þ)-dynemicin 99
dynemicin A 341, 358

E
effect of bases 71
– for aryl-aryl coupling 72
– on selectivity 79
– for alkenyl-alkenyl coupling 73
effect of microwave irradiation 75
effect of water 70
electrocyclization 241 ff., 245, 259
electroluminescent devices 93
eleutherobin 141
b-elimination 425
syn-elimination 219
1,3-elimination 426
enamides 226
enamines 752
enantiodifferentiation 547
p-enantiofacial differentiation 274

enantiomeric excess 267
enantioselective allylzincation 450
enantioselective carbolithiation 442
enantioselective deprotonation 416 ff.
enantioselective Heck reaction 291 f., 265
enantioselective synthesis 273
enantiotopic double bonds 268
endo-fashion 423
endo-trig cyclizations 236
ene reactions 599
enediynes 341, 359
enol ethers 226, 253
enol triflate 141
enolates
– chelated 535
– ester 535
enyne cycloisomerization 250
enynes 89, 242, 397, 443
1,4-enynes 875
enynyl-substituted carbamate 467
enzymatic hydrolysis 505
(e)-epibatidine 140, 511
epimerization 537, 555
– of chiral allyl acetates 537
– via acetate-coordination 537
– via Pd-Pd-Exchange 537
– via p-s-p isomerization 537
epothilone A 84
epothilone B 84
epothilone D 319
epothilone E 140
ester enolates 460
estradiol 132
Et2Zn 604, 621
1-ethenyl-2-methylenecycloalkanes 263
ethenylboronate 51
ethenylcyclopropanes 251
a-ethoxyvinyltributyltin 140
ethyl propiolate 640
ethynyltributylstannane 358
EtMgBr 672
eudistomin 800
eudistomin U 800
eupolauramine 794
3-exo-trig 236, 239, 244, 269, 273
exodimethylenecycloalkane 241

F
ferrocene 151
ferrocenylamine 635
Fisher indole synthesis 747
fluorenones 763, 785
fluoride salts 74
fluorosilanes 165 f., 184, 192, 199, 203, 207
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fluorous biphasic systems 129–130
fluorous tin reagents 143
formation od arene 712 ff.
(þ)-fostriecin 89
FR900482 342
fragmentation 434
free-phosphine palladium nanoparticles

62
Fritsch-Buttenberg-Wiechell 399
frontier orbital-controlled process 497
fulgide 597
fumarate 596
functionalized alkenes 406
functionalized alkenylmagnesium

reagents 683
– preparation 683
functionalized alkylmagnesium

reagents 686
functionalized alkylzinc reagent 633
functionalized arylmagnesium

compounds 677
– nitro function 677
functionalized arylmagnesium

reagents 672, 674
– benzylic chloride 674
– chloromethyl-substituted 674
– ester group-containing 673
– ethoxymethoxy group 674
– immobilized 676
– nitrogen functional groups 673
functionalized heteroarylmagnesium

reagents 680
– 4-iodopyrazoles 681
– iodopyrrole 681
– pyridine 680
– pyrimidine 680
– tetrachlorothiophene 680
– uracils 681
functionalized heterocycles 680
– pyridine 680
– pyrimidine 680
fungal metabolites 796
furan 147, 611
furans
– substituted 397
furanoid terpenes 517
furanone 593, 597
2(5H)-furanone 593
furaquinocin 280
(þ)-furocaulerpin 141
(–)-furocaulerpin 141
2-furyltributyltin 129
tri-(2-furyl)phosphine 193, 212, 607

G
glycomimetic compounds 85
glycosides of arylphosphines 67
glyoxal bis(methylphenylhydrazone) 62
Goldberg reaction 700
graphite-like ribbon 99
Grignard reagents 11, 22, 397, 448 f.,

465, 586, 671
grossularines I 798
Grubbs 763
guanacastepene 140

H
halenaquinol 244
(þ)-halichlorine 85
halide effect 702
haloacyloxylation 508
haloalkenes 247
haloalkynes 346
haloarenes 247
halogen-magnesium exchange 671
haloquinolines 687
halovinyl sulfoxides 142
hamabiwalactone B 140
Hartwig-Buchwald-Heck cascade 259
Heck 1, 132, 246, 252, 763
Heck condition 280
Heck coupling reactions 258
Heck reaction, mechanism 288
Heck reaction-6p -electrocyclization

cascades 242, 260
Heck reactions 3, 6 f, 217, 754
Heck-aldol annelation 252
Heck-carbonylation 257
Heck-Diels-Alder cascades 238, 241
Heck-Diels-Alder reaction 285, 291
Heck-reaction/6p -electrocyclization 242, 260
Heck-Stille cascade 245
Heck-type alkymylation 849
Heck-type couplings 586
heterobenzylic sulfonium salts 131
heterobiaryl derivatives 780
heterobiaryls 764
heterocycle 680
– benzothiazine 742
– carbazole
– – formation of 747
– – N-arylation of 746
– carbazole, formation of 727
– indole, formation of 747, 754
– indole, vinylation of 752
– oxazepine 751
– pyrrazole, formation of 748
– pyrrole 745
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– thiazepine 751
heterocycles 272, 421, 648, 681, 743
– antipyrines 681
– a-carbolines 749
– five-membered 681
– indoles 743
– – C-arylation 743, 743 ff.
N-heterocyclic carbenes 10, 23 f., 61, 328
heterocyclic magnesium reagents 682
– 4,5-dibromoimidazole 682
– 2,5-dibromopyridine 683
– dibromothiazole 682
– 4,5-diiodoimidazoles 683
– tribromoimidazole 682
(1-heptenyl)diisopropylsilane 171
1-heptenyldiisopropylsilanols 171
1-heptyne 606
heterocyclization 251, 273
heterogeneous catalyst 329
hexa-1,3-diene 467
hexabutylditin 143–144
hexacoordinated silanes 165, 198
hexakisalkenylbenzene derivatives 237
hexamethylcyclotrisiloxane 170, 172, 175
hexamethylditin 137, 146
hexasubstituted benzene 409
1,3,5-hexatrienes 242
(E,Z,E)-1,3,5-hexatrienes 259
hexavinyldisiloxane 180
n-hexyllithium 467
high dilution principle 236
high pressure 232–233
high-dilution conditions 85
higher-order silylcuprate 469
himbacine 139
histrionicotoxins 512
Hiyama 1
Hiyama Reaction 20
hollow palladium spheres 64
homoallylpalladium 238, 240
homocoupling 9, 170, 172, 178, 185,

189, 265
homocoupling products 76
homogeneous catalyst 323
homopropargyl alcohols 406
homopropargyl silyl ether 184
homopropargyllithium 445
H�nig’s base 131
b-hydride elimination 179, 191, 218, 237, 712,

724
syn-b-hydride elimination 258, 266
hydride-ion capture 258
hydridopalladium halide 219
hydroallylation 404

hydroboration 41, 622
hydrodesulfamoylation 779
b-hydrogen elimination 28 f.
hydrolytic B-C bond cleavage 71, 80
hydrometallation 531, 561, 838 f.
– hydroboration 838 f.
– anti-hydroindation 820, 839, 878
– hydrosilation 839
– hydrostannation 839
– hydrozirconation 817 f., 828, 838 f.,

840 ff., 847
hydrometallation-cross-coupling domino

process 816, 820, 840 f.
– with (E)-BrCH=CHC=CSiR3 840
– with internal alkynes 841 f.
hydronaphthalene derivative 268
hydrosesquifulvalene 150
hydrosilylation of alkynes 182, 184
hydrosilylations 185
hydrostannation, molybdenum-catalyzed

552
(5Z,8Z,10E,12R,14Z)-12-hydroxy-5,8,10,14-

icosatetraenoic acid 89
hydroxylmethyldihydrofurancarboxylate

610
hydroxymethylfumarate 596
hydrozincation 629
hydrozirconation of allenes 403
hypervalent iodonium salts 150
hypervalent organotin species 131
hypervalent tin species 130

I
(þ)-ibuprofen 634
(–)-ichthyothereol 141
imidazolopyridine 798
imines 127
imminium reagent 681
imminium salt 681
immobilized alkenes 281
immobilized aminoiodoarene 286
immobilized aryl halides 281
immobilized iodoarene 284
in-situ preparation of air-sensitive

nickel(0) species 68
in-situ protodesilylation/alkynylation 339
indanes 237
4-indanyllithium 420
indium iodide 605
indolecarboxylates 258
indoles 272, 283
indolizidinones 272
indolocarbazole 799
indolocarboline alkaloid 800
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indolo[2,1-b]isoquinolin-7(5H)-ones 272
indolylboranate 599
induction period 701
insertion
– of alkene 532
– of alkyne 532
– of CO 532
– of zinc 620
inter-intermolecular cascade reactions 248
intermolecular carbometallation 463
intermolecular couplings 137
intermolecular transmetallation 208
internal alkynes 339, 411, 642
intra-intramolecular cascade reactions 248
intramolecular addition 424
intramolecular aminopalladation 519
Intramolecular asymmetric Heck

reaction 269
intramolecular B-alkyl coupling 85
intramolecular carbolithiations 416, 437
intramolecular carbometallation 424, 431,

457, 461
intramolecular couplings 93, 135
intramolecular hydrosilylation 187
intramolecular nucleophilic acyl

substitution reaction 410
intramolecular redox reaction 495
intramolecular telomerization reaction 490
inversion 532, 561
iodine- or bromine-zinc exchange,

(Ni, Mn)-catalyzed 628
iodine-magnesium exchange, perfluoroalkyl

iodides 672
iodine-zinc exchange 621
(Z)-b-iodoacrolein 453
4-iodoacetophenone 131, 180
v-iodoalkynes 422
4-iodoanisole 211
iodoarenes 264
2-iodoarylamides 134
2-iodoaryl ethers 134
iodobenzene 210
4-iodobenzoic acid ethyl ester 212
3-iodo-2-cyclohexen-1-one 640
iodocyclohexenones 144
(iodocyclopentadienyl)tricarbonyl-

manganese 150
a-iodoenones 131
iododialkynylsilane 151
o-iodo-N-tosylaniline 257
2-iodothiophene 204 f.
iodotriflates 648
b-iodovinylic acids 146
ion-receptor molecules 802

ionic liquid 1-butyl-3-methylimidazolium
tetrafluoroborate (BMIM BF4) 129

ionic liquids 129, 223 f.
ionization 547
– asymmetric 548
ionophoric poly(phenylene-dithiophene)s 99
(–)-IpcBH2 622
ipso-borodesilylation 765
ipso-bromodesilylation 765
ipso-coupling 68, 82
ipso-substitution 127
ircinal A 138
iron complexes 565
iron(III) chloride 651
iron-catalyzed reaction 450
[Ir(X)(COD)]2 (X ¼ Cl, OMe) 49
isobutylaluminoxane 456
isocoumarine derivatives 251
isomerization 4, 407, 531, 537, 537 ff.,

549, 551, 559
– of iridium complexes 564
– of palladium complexes 537
– of rhodium complexes 569
– trans-to-cis 2 f.
isonitrile complexes 566
isoprene 466
isopropylsilanols 171
isoquinolines 272
isoschumanniophytine 798 f.
isoxazoleboronic esters 52

J
Jeffery condition 228, 238, 255, 280
JOSIPHOS 270 f.
juglone derivative 797

K
b-keto esters 554, 586, 608 f., 611
kinafluorenone 797
kinamycins 797
kinetic control 501
kinetic investigations 128
KOSiMe3 202
Kumada 1
Kumada coupling 7
Kumada-Corriu-Tamao 762
Kumada-Corriu-Tamao cross-coupling 774

L
11C-labeled methyl iodide 135
11C-labeled molecules 135
b-lactam 142, 614
b-lactone 596
Langmuir films 148
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Langmuir-Blodgett films 148
lankacidin C 136
leaving, enantiotopic 548
leaving groups 232, 234, 822 ff.
– bromides 822 ff.
– chlorides 822
– CN 824
– iodides 822 ff.
– ionization 547
– N2

þBF4
� 824

– OAlMe2 823
– Oac 823
– OsiMe3 823
– phosphates (OPO(OR)2) 822
– reactively order of 824
– SO2Ph 824
– triflates (TfO) 822
(–)-lepadins A, B, and C 89
Lewis acidity 170
Li p boron transmetallation 764
Li p magnesium transmetallation 774
Li p Sn transmetallation 780
Li p Zn transmetallation 783
ligand 704
N-ligands 61
– aryl triflates, amination of 709
– bicyclic triaminophosphine 732
– BINAP 704, 711, 713 ff., 719 ff, 729, 741 ff.,

747 ff.
– biphenyl ligand 704 ff., 706, 737, 740, 744
– – 2-di-t-butylphosphino biphenyl 704,

712, 733
– – di-t-butyphosphino biphenyl 722 ff., 728
– – 2-dicyclohexylphosphine biphenyl 710
– – 2-dicyclohexylphosphino biphenyl 704,

712, 722 ff., 728
– – 2-dicyclohexylphosphino diphenyl 733
– – 2l-dimethylamino-2-dicyclohexylphos-

phinobiphenyl 704 ff., 717, 722 ff., 727,
733, 748

– – preparation of 704 ff.
– – XPhos 710, 718, 728, 735, 737 f., 740,

745, 752
– cymantrene 543
– DPEPhos 704, 710, 712, 716, 741, 750 ff.,

753
– DPPF 704, 713 ff., 719, 737, 743, 745, 748
– ferrocene-based ligand 720
– heterocyclic carbene 717, 721
– heterocyclic carbene ligand 706, 709, 732,

745
– intramolecular 749 ff.
– other ferrocene based ligand 718, 725, 734,

750

– P,N ligands 716
– P,O ligands 716, 721, 726, 731
– Q-Phos 716, 725, 732
– tri-t-butylphosphine 706, 711, 726, 732,

736, 739, 743, 746
– Xantphos 704, 731, 739, 742, 747, 749 f.
ligand control in Pd-catalyzed

1,4-diacetoxylation 496
ligand, size of 723
ligand-free palladium(0) 221
ligandless catalyst 351
ligandless conditions 9
ligands, including PPh3

– non-phosphine ligand
– – AsPh3 814
– – N-heterocyclic carbenes 822, 826,

834, 844
– – P(iRO)3 834
– – Pybox 822, 826, 869
– phosphines, bidentate 825
– – dippp 825
– – dppb 825
– – dppe 825
– – dppf 820, 823, 825, 836
– – dppp 825
– – DPEphos 825
– phosphines, monodentate 825
– – o-dialkylphosphinobiphenyls 826
– – PtBu2Me 826
– – PtBu3 822, 825, 844, 854 ff.
– – PCy3 822, 825
– – PCyp3 826, 869
– – P(2-furyl)3(TFP) 820, 825, 828 f.,

836, 841, 843 f., 857, 868, 878
– – PiPr3 826
– – PTol3 (TTP) 825, 837
ligands, rotation 548
liquid crystal materials 96
lissenolide 139
lithiated allylsilane 454
lithiodestannylation 418
syn-lithiosilylation 437
lithium alkoxyamide 447
lithium a-aminoalkoxide 446
lithium hydride 426
lithium trialkylmagnesiates 676
– lithium magnesiate 676
– triorganomagnesiates 676
lithium-ene 439
lithium-ene cyclization 429
lithium-ethoxide elimination 421
lithium-iodine exchange 437 f.
lophotoxin 140, 611
losartan 92
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C15 lupinine alkaloids 89
a- and g-lycorane 520

M
macrocyclic oligophenylene 93
macrocyclization 138, 282
macrodiolide 138
(–)-macrolactin A 136
(þ)-macrolactin E 136
(–)-macrolactinic acid 136
(þ)-manumycin A 138
magnesium carbenoids 671
magnesium-ene cyclization 431
magnesium-ene reaction 432
magnolol 800
maleate 596
maleimide 140
malonates 586, 608
– nucleophiles 553
manganese dichloride 465
mangano-catalyzed allylmagnesiation 405
Marine alkaloids 795, 798, 800
marmelo oxides A and B 517
masked allylzinc 433
matched isomer 453
Me3Al 649
medermycin 140
memory effect 539, 564, 569
Merrifield resin 133, 147
(–)-merulidial 263
mesitylmagnesium bromide 678
metal countercations 818 gg., 878 f.
– in aryl-alkenyl, alkenyl-anyl,

and alkenyl-alkenyl couplings 838 f.
– in aryl-aryl coupling 826
– in Pd-catalyzed alkylation 867
– in Pd-catalyzed alkynylation 849 f.
– in Pd-catalyzed cross-coupling with benzyl,

allyl, and propargyl derivatives 810, 816
metallated carbocycles 415
metallo-dendrimers 151
metalloene-Heck insertion 513
metallotropy 452
1-methoxy-benzyllithium 428
4-(methoxyphenyl)dimethylsilanol 210
p-methoxyphenol 611 f.
p-methoxyphenyltributyltin 128
p-methoxystyrene 463
9-methoxy-9-BBN 83
methyl acetoacetate 608, 610, 616
methyl acrylate 588, 615
(þ)-methyl epijasmonate 641
methylallyllithium 429
methylalumination 406, 456

methylboroxine 85
(E)-4-methyl-3-deuterio-3-octenyl benzyl

ether 471
methyl-(3R*,4S*)-1,3-dibenzyl-4-

methylpyrrolidine-3-carboxylate 472
methylenebenzodioxin 612
methylenecycloalkane 427
2-methylenecyclobutanols 412
4-methylenecyclohexene 599
methylenecyclopentane derivatives 418
methylenecyclopropane 225, 241
methylenedihydrofuran 608
3-methylenedihydropyran derivative 609
methylenepyrrolidine 424
(–)-methylenolactocin 641
methylindane 442
1-methyl-3-indolyltins 142
5-methyl-2-methoxyphenylmagnesium

bromide 675
methyl 2-propynyl carbonate 608
methylpyrrolidine-3-carboxylate 460
N-methylpyrrolidinone 422
(E)-b-methylstyrene 445
a-methylstyrene 429
Michael acceptor 622
Michael addition 630 f.
– copper-catalyzed 684
Michael reaction 252
microwave heating 133 f.
microwave irradiation 130, 232, 234, 334
microwave-assisted reactions 75
Migita-Stille cross-coupling 780
Migita-Stille reactions 762
migration 401 f.
– of acetate 497
mismatched isomer 453
mixed diorganozinc reagents 637
molecular devices 343
molecular photonic devices 93
molecular rods 145
molecular switch 145
molecular-scale motors 93
molybdenum complexes 566
– regioselectivity 566
monocillin I and radicicol 90
monocyclization 436
monodentate phosphines 6
monoorganotins 131
morphine 274
multi-component reactions 284
multiple couplings 237
multiple cyclization reactions 641
multiple Heck couplings 259
mycophenolic acid 490
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N
nanodispersed palladium 227
nanoparticles 221
naphthylisoquinoline alkaloid 141
naproxen 287
napyradiomycin 141
natural product synthesis 135
natural products 272
natural products and related componds,

synthesis via Pd-catalyzed cross-coupling
(Negishi coupling)

– alkenyl-alkenyl coupling via
– – amphotericin B related oligoenes 840
– – FR901464 (antitumor antibiotics) 842
– – b-carotene 841
– – g-carotene 841
– – gadain 845
– – motuporin 842
– – nakienone A and B 845
– – reveromycin B 842
– – savinine 845
– – vitamin D 847
– – xerulin 840
– aryl-aryl coupling, via 835 ff.
– – biphenomycin B 835
– – cystine 836
– – diazonamine A related biaryls 836
– – eupomatenoid-15 836
– – korupensamine A and B 835
– – losartan 835
– – magnolol 835
– – (�)-monoterpenylmagnolol 835
– – PDE 472, 837
– – tasosartan 837
– – xenalepin 835
– aryl-alkenyl and alkenyl-aryl couplings
– – phorboxazole A 848
– – tamoxifen 848
– – UB-165 848
– Pd-catalyzed acylation
– – amphidinolides T1, T3, T4,

and T5 877 f.
– Pd-catalyzed alkylation
– – ageline A 865
– – (þ)-amphidinolide J 865 f.
– – g-bisabolenes, E and Z 861 f., 865
– – borrelidin 866 f.
– – brevetoxin A 866
– – (þ)-casbene 865 f.
– – coenzyme Q3 865, 872 f.
– – coenzymes Q5,6,7 873
– – coenzyme Q10 865, 872 f.
– – coenzymes Qn (n = 5, 6, 7) 873

– – cortinellus berkeleyanus,
a metabolite of 876

– – delactomycin 866
– – dendrolasin 860 f., 865
– – (þ)-discodemolide 866
– – epothilone A 866 f.
– – farnesol (2E, 6E)-, (2Z, 6E)-, (2E, 6Z)-,

(2Z, 6Z)- 860, 864
– – a-farseneses (E, E)- and (E, Z)- 874
– – geramyl geraniol (2E, 6Z, 6E)- 864, 868
– – hennoxazole A 874
– – menaquinone-3 865, 872, f.
– – mokupalide 860, 861, 865
– – mycolactones A and B 866 f.
– – oleandolide 866 f.
– – (þ)-pumiliotoxin A and B 865
– – scyphostatin 866
– – yellow scale pheromone 865
– Pd-catalyzed alkynylation
– – 6,7-dehydrostipiamide 855 f
– – freelingyne 858
– – goniobutenoide A 858, 859
– – harveynone 855, 857
– – rubrolides A, C, D, E 858 f.
– – (�)-salicylhalamides A and B 858
– – tricholomenyn A 855, 857
– – xerulin 852, 858
Negishi 762
Negishi coupling 815 ff.
– alkenyl-alkenyl coupling 817 f., 828, 838 ff.
– alkenyl-aryl coupling 817 f., 828, 838 ff.
– aryl-alkenyl coupling 822, 829 f., 838 f.
– aryl-alkenyl, alkenyl-aryl, and alkenyl-

alkenyl couplings 840 ff.
– aryl-aryl coupling 824, 832 ff.
– biaryls, synthesis of, see aryl-aryl coupling
– Pd-catalyzed acylation 877, 882
– Pd-catalyzed alkylation 817, 818, 822 f.,

831, 849 ff.
– Pd-(or Ni)-catalyzed alkylation 818, 822 f.,

830
– Pd-catalyzed cyanation 877
– Pd-catalyzed cross-coupling using benzyl,

alkyl, and propargyl derivates 823 f., 869 ff.
– – a-arylation and a-alkenylation of

a-halo-a,b-unsaturated enones 844 f.
– – hydrometallation-cross-coupling and

carbometallation-cross-coupling domino
process 840 f.

– – internal alkyne hydrozirconation-
cross-coupling domino process 841 f.

– – internal alkylene hydrozirconation-
cross-coupling domino process 841 f.

– – of 1,1-dihalo-1-alkenes 841 f.
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– Pd-catalyzed alkylation with alkyl
electrophiles 868 f.

– – aryl-alkyl coupling 869
– – alkyl-alkyl coupling 869
– Pd-catalyzed alkynylation with alkynyl-

zincs 850
– – alkyl-acyl coupling 862 ff.
– – alkyl-alkenyl coupling 861 ff., 868
– – alkyl-aryl coupling 862
– – alkynyl-aryl coupling 852, 854 ff.,

880 f.
– – alkynyl-benzyl coupling 875
– – alkynyl-propargyl coupling 875
– – a-alkynylation and a-halo-a,b-unsaturated

carbonyl derivates 855 ff.
– – a-alkynylation of b-halo-a,b-unsaturated

carbonyl compounds 857 ff.
– – conjugated diynes, synthesis of 853
– – of 1,1 and 1,2-dihaloalkenes 853 ff.
– – oligonynes 853
– – scope of 851
– – terminal alkynes,

direct synthesis of 851 ff.
– Pd-catalyzed cross-coupling using benzyl,

allyl, and propargyl derivates 869 ff.
– – alkenyl-allyl coupling 873 f, 883
– – alkenyl-benzyl coupling 870, 872 f., 882
– – alkenyl-propargyl coupling 875 f.
– – alkyl-allyl coupling 870, 872
– – alkynyl-allyl coupling 875
– – alkynyl-benzyl coupling 875
– – alkynyl-propargyl coupling 875
– – allyl-alkenyl coupling 874 f.
– – aryl-alkyl coupling 870, 872
– – aryl-benzyl coupling 870 f.
– – aryl-propargyl coupling 875
– – benzyl-alkenyl coupling 870, 872, 875
– – benzyl-aryl coupling 875
– – propargyl-alkenyl coupling 875 f.
– – propargyl-aryl coupling 875
– Pd-catalyzed a-substitution of enolates 877
– – aryl-aryl coupling 832 ff.
– – heteroacryl-containing biaryls 834 f.
– – miscellaneous biaryls 835
– – natural and non-natural biaryls,

see natural products
– – of aryl chlorides, fluorides,

and cyanides 833 f.
Negishi cross-coupling 686, 783, 800
Negishi reaction 359, 647
– catalysts 360
– mechanism 360
Negishi-cross-coupling 678
neoliacine 609

neopentylpalladium intermediate 253
Newman-Kwart 779
Ni(acac)2 644
Ni complexes Ni(PPh3)4 817 f., 87 f.
– Cl2Ni(PMe3)2 824, 834, 864
– Ni(acac)2(þP(iPrO)3) 834, 869
– Ni(cod)2 869
nickel catalysts 68, 646
nickel(0) on charcoal 647
nickel-catalyzed addition of dialkylzincs 397
nickel-catalyzed carbozincation 642
nickel-catalyzed coupling 11
nickel–catalyzed cross-coupling reactions 69
nitriles 651
nitroalkenes 640
nitroarene derivatives 677
nitroaromatics 677
p-nitrobromobenzene 149
nitrophenyl benzoates 234
nitrosoarenes 680
nitrostyrene 640
nonaflate 174
nonterminal alkenes 445
norbornene 253, 255
norbornylpalladium complex 255
nucleophiles 553 ff., 557
– azlactones 554, 566
– chelated enolates 558
– enolates 555
– ester enolates 556
– hard 561 ff.
– imines 554, 566
– ketone enolates 555
– silyl ketene acetals 557
– stabilized 538, 555
– symmetrical 535
– unsymmetrical 535
nucleophilic attack
– by an allylsilane 522
– on p-allyl-palladium complex 494
– on p-diene complex 494

O
octabromonaphthalene 237
2,3-octadiene-5,7-diyn-1-ol 607
(1-octenyl)silyl fluorides 199
octylmagnesium chloride 602
4-octyl-2-trimethylstannylthiophene 147
olefin metathesis 51
oligo(thiophene)s 97
oligofluorenes 97
oligomers 261
oligopeptides 279
oligosaccharides 279
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oligoselenophenes 148
oligosubstituted pyrrolidines 434
oligothiophenes 76, 133, 147, 149, 801
one-pot, cross-coupling alkyne 372
one-pot coupling-macrocyclization 137
one-pot hydrostannylation/Stille

coupling 134
open associative transmetallation 17
organic materials 801
organoboron 1
organocarbagermatrane 376
organocopper 457
organocuprate 460
organomagnesium reagents 671 ff.
– preparation of 671
organopalladate 687
organosilanols 171, 179, 191
organosiletanes 167, 202
organosilicon 192
organosilicon coupling 164
organosilyl ether 191
organostannanes 1, 350
organotin reagents 125
organotins 780
organotriflates 174, 350
organozinc bromide 458
organozinc halides 620 ff.
organozinc reagents 619 ff.
– chemoselective formation 619 ff.
– regioselective formation 619 ff.
– stereoselective formation 619 ff.
– synthetic applications 619 ff.
ortholithiation 46
ortho-Fries rearrangement 795
orthopalladation 130
orthosiliconates 180, 191
7-oxabicyclo[2.2.1]heptane 450
oxapalladacycle 126
oxasilacyclobutanes 437
oxaspirocyclic p-allyl intermediate 517
oxazole triflate 139
oxazoline 444
oxcarbazepine 794
oxidative addition of ArB(OH)2 57
oxidative addition of chloroarenes 53, 69 f.
oxidative addition of haloalkanes 53, 86
oxidative additions 3 ff., 126, 531
oxidative additions mechanism 70
oxidative carbonylation 597
oxidative dicarbonylation 596 f.
oxidative homo-coupling of

arylboronic acids 104
oxime palladacycles 130
oxindoles 272

oxoallylsilanes 469
4-oxocyclopent-2-enecarboxylates 600
3-oxoglutarate 609
oxy-Cope rearrangement 260
1,4-oxyamination 519
oxyanionic groups 431
oxygen-activating metal macrocyclic

complex 501
oxygen-induced homocoupling 79
ozonolysis 634

P
P(oTol)3 614 f.
P(tBu)3 61
P-N ligands 61
paeonilactones A and B 518
palladacycles 11, 13, 61, 132, 220, 222, 254,

256, 287, 329
palladacyclopentene 601
palladacyclopropane 595
palladium 686
– bis(dibenzylideneacetone) 686
palladium catalysts 59, 221
palladium catalysts anchored on a polystyrene-

poly(ethylene glycol) graft resin 66
palladium nanoparticles 63
palladium nanoparticles in polyurea

microcapsules 65
palladium or nickel metal supported on

charcoal, Pd/C, Ni/C 64
palladium supported on hydroxyapatite 64
palladium(0)-benzoquinone complex 499
palladium(0)-catalyzed 678
palladium(0)-catalyzed 1,4-additions to

conjugated dienes
– 1,4-addition of a carbon nucleophile (aryl or

vinyl) and a stabilized carbanion 489
– addition of active methylene

compounds 483
– 1,4-addition of carbon and oxygen 490
– addition of H-Nu 480
– 1,4-carboamination 487
– 1,4-carbosilylation 492
– 1,4-coupling with a carbanion equivalent

and another nucleophile 486
– 1,4-hydroamination 483
– 1,4-hydroboration 485
– 1,4-hydrocyanation 486
– 1,4-hydrosilylation 481
– 1,4-hydrostannation 482
– 1,4-hydrosulfenation and

1,4-hydrothiocarbonylation 485
– 1,4-hydrosulfonation 484
– palladium(II)-catalyzed reactions 494
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– reactions of allenic dienes 491
palladium(0)/phosphine complexes 59
palladium(II)-catalyzed 1,4-additions to conju-

gated dienes
– 1,4-addition of an alkoxide and another

oxygen function or a halide 515
– 1,4-addition of two nucleophiles 494
– C-C bond formation via the use of an

allene 523
– C-C bond formation via

vinylpalladation 520
– C-C bond formation with the use

of an allylsilane 522
– 1,4-diacyloxylation 495
– 1,4-haloacyloxylation 506
– intermolecular 1,4-diacyloxylation 495
– intermolecular 1,4-haloacyloxylation 506
– intramolecular 1,4-additions with C-C

bond formation 520
– intramolecular 1,4-diacyloxylation 502
– intramolecular 1,4-haloacyloxylation 508
– 1,4-oxyamination and 1,4-

chloroamination 519
– synthetic applications

of 1,4-haloacyloxylation 509
palladium-(or nickel)-catalyzed cross-coupling,

with organometals containing zinc,
aluminum, and zirconium
(ct. Negishi coupling) 815 ff.

– discovery of 816
– genealogy of 816
– genesis and early history of 816
– parameters, changeable (cf. metal

counteractions, leaving groups, ligands,
Pd complexes, additives, co-catalysts,
solvents 816 ff.

– synthetic scope of 877
palladium-catalyzed 1,4-additions to

conjugated dienes 479
– C-C bond formation via the use of stabilized

carbanions 524
– palladium(0)-catalyzed reactions 480
palladium-catalyzed a-arylation 23
palladium-catalyzed aerobic 1,4-oxidation 501
palladium-catalyzed arylation of

1,3-dienes 491
palladium-catalyzed C-N bond formation 709
palladium-catalyzed cyanation 25
palladium-catalyzed 1,4-dialkoxylation 515
palladium-catalyzed intramolecular

lactonization 518
palladium-catalyzed oxaspirocyclization 518
palladium-phosphine complex anchored on

polystyrene resin 65

palladium-polyoxymetalate-KF impregnated
on alumina 65

palladium-triphenylphosphine catalyst
encapsulated in polystyrene matrixes 65

palladiumcarbene complex 608
palytoxine 73
(e)-pancracine 513 f.
[2.2]paracyclophan-1-ene 255
[2.2]paracyclophane 256
participation of phosphine-bound aryls 77
pateamine 135
(–)-pateamine A 138
PCy3 61
Pd complexes including Pd(PPh3)4
– Cl2Pd (DPEphos) (þ iBu2AlH) 828 ff, 843,

854, 856, 875, 879
– Cl2Pd(dppb) 841
– Cl2Pd(dppf) 820, 823, 831, 834, 854, 863,

868, 871
– Cl2Pd(dppp) 862
– Cl2Pd(PPh3)2 (þ iBu2AlH) 815, 817, 820,

822, 836 f., 840, 847, 852, 855 ff., 861,
863, 872

– Cl2Pd(TFP)2 845
– Pd(tBu2)2 830 f, 834, 836, 843, 855,

864, 880
– Pd(dba)2 824, 844, 857
– Pd(dba)3 834
– Pd2(dba)3 820, 836, 841, 868 f., 874, 878
– Pd(OAc)2 837
– POPd2 833 f.
Pd2(dba)3 168
Pd(0) catalysts 687
Pd(0)-benzoquinone 495, 499, 516, 520
Pd(dba)2 168, 173
Pd(IV) intermediates 11
Pd-carbene complex 586
Pd-carbene mechanism 127
Pd-catalyzed C-N bond formation 699 ff.
– acyclic dialkylamine 724
– amide 737
– amination of aryl sulfonate 718
– amination of aryl triflates 719 ff.
– amination of heterocycle 715
– amination of nonaflate 716
– ammonia equivalents 709
– amination of aryl benzenesulfonate 710
– amination of aryl triflates 713
– amination ofarylsulfonate 723, 728, 734 ff.,

737 f., 740
– biphasic condition 717, 733
– carbamate 739
– catalytic cycle 700 ff., 704
– cyclic secondary alkylamines 719
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– diarylamines 736
– DPEphos 731
– functional group tolerance 706, 707 ff.,

718 ff., 720, 722, 735, 738, 749
– glovebox 708
– heterocycle, amination of 714, 726,

737, 749
– in polymer synthesis 730
– mechanistic studiy 700 ff.
– nonaflates, amination of 731
– on solid support 753
– one-component catalyst 707, 725, 727
– other nitrogen sources 747
– phase-transfer agent 717, 733
– precatalysts 701, 704
– primary alkylamines 712
– primary aniline 729
– racemization 712 ff., 714
– reaction temperatures 708
– selective amination 715, 721, 734 f., 739
– solvent 708
– sulfonamide 741
– sulfoximine 741
– tin amide 699 ff.
– triflates, amination of 744, 752
– urea 742
– vinylation 752
– xantphos 738
Pd-H addition 484
Pd-zipper 263
Pd/C 332
penicillin derivative 637
pentacoordinated silane 163 f.
pentacoordinated silicate 177
pentacoordinated siliconate 165, 167, 198
pentacyclic steroids 142
pentafluorostyrylsilicate 164
pentahalophenyl triflate 128
4-pentyn-1-ol 211
4-pentynoic acid 607
peptides 133
perfluoroalkanesulfonates 233
perhydro-1,3-benzoxazines 427
peridinin 89
peroxopalladium(II) complex 79
PGE1 derivatives 90
Ph2IBF4 57
PHANEPHOS 269 ff.
phase transfer catalysts 231
9-phenanthrols 785
1,10-phenanthroline derivatives 230
phenanthroviridin aglycon 797
(R)-2-phenyl-2,3-dihydrofuran 266 f.
phenyl exchange 738

phenyl triflate 267
phenylacetylene 398
phenylations 561
phenyldimethylsilylcopper 469
phenylenediamines 686
phenyliodonium dipoles 131
phenylmagnesiation 405
phenylmagnesium chloride 677
phenyltetrazoles 651
phenyltrifluorosilane 179
(R)-(–)-1-phenyl-1-trifluoroacetoxy-

2-propyne 602
(–)-(1R,2R)-2-[(1S)-1-phenyl-1-(trimethylsilyl)

methyl]cyclopentyl-2,2,4,4-tetramethyl-1,3-
oxazolidine-3-carboxylate 472

3-phenylthiobutenolide 593
phenyltrimethoxysilane 189
phenylzincate 449
3-phenyselenobutenolide 593
(þ)-phorbol 277
(–)-phorboxazole A 139
phosphine ligands 59
phosphines
– bulky 326
– water-soluble 328
phthalides 444
physostigmine 274
PhZnCl 602
pinacolborane (HBpin) 48–49
pincer ligands 231
b-pinene 651
pinnanic acids 85
piperidines 461
plagiochin A and D 137
platinum catalysts 68
platinum-catalyzed hydrosilylation 171, 181
poly(alkenylmethylsiloxanes) 182
poly(ethyleneglycol) 133
poly(methylhydroxysilane) 182
poly(4-octylbithiophene) 147
poly(p-phenylene) 99
poly(phenylene)s 98
polyaryls 803
polycyclic heteroaromatics 99
polyethers 84
polyethylene glycol 5000 monomethyl

ether resin 132
polyfunctional diarylamines 679
polyfunctional nitroalkene 638
polyfunctional zinc reagents 620
polyfunctionalized alkenyl iodides 689
polymer-bound aryl halides 281
polymer-bound cinnamate 285
polymer-bound haloalkenes 280
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polymer-bound ligands 221 f.
polymer-supported catalysts 334
polymer-supported substrates 132
polymerization 396
polyoxometalate 64
polyphenylenevinylene 147
polysiloxanes 182 f.
polystyrene resin 133
polystyrene-supported aryltin 132
polystyrene-supported vinyltin 132
polysubstituted biaryls 763
polythiophenes 147 f.
polyvinylsiloxanes 180
porphyrin 93, 343
positron emission tomography 135
potassium cyanide 240
PPE 342
Prelog-Djerassi lactone 503
premixing 702
primary alkyl bromides 7
iPrMgCl 671 ff.
prolines 458
3-prolinoglutamic acid 458
3-prolinomethionines 458
1,2-propadiene 469
propargyl alcohols 396, 593
propargyl bromides 603
propargyl carbonates 414, 416
propargyl chlorides 595
h
3-propargyl complexes 586
propargyl phosphates 416
propargylpalladium complex 591
propargylzinc 463
propionylpyrazines 143
s -prop-2-ynylpalladium complex 585
prostaglandin (PG) 85
prostaglandin F2a analog 135
prosulfuron 286 f.
proteasome inhibitor 93
protecting group 728
protiodeboronation 80
proton transfer 433
iPr2Zn 621
pseudoscopine 511
pseudotropine 511
psycholeine 140, 269
a-pyran-2-ones 143
a-pyrones 146
pyridyldimethyl(alkenyl)silanes 194
2-pyridyldimethyl(vinyl)silane 192, 449
pyridylmagnesium species 683
2-pyridylsilane 194
pyridyltin 145
pyridylzinc 648

pyrimidines 772
pyrones 772
pyrrole 147
pyrrolidine-3-carboxylates 459
pyrrolidines 272, 424, 441, 458
– substituted 460

Q
quadrigemine C 140, 269, 277
quaternary ammonium salts 228
quaternary carbon centers 224
quaternary center 427, 450
quinidine alkaloid 633
quinolines 772
quinolizidinones 272
quinoneboronic esters 52
quinquearyls 774

R
racemization 537
radical anions 427
radical cyclizations 640
– copper- 653
– manganese- 653
[RBF3]K 46
RB(OH)2 44
reaction calorimetry 701
reaction rate 702 ff., 707
reactions in aqueous media 66
reactions of B-alkyl compounds 83
reactions of B-allyl and B-alkynyl

compounds 102
reactions of B-aryl compounds 91
receptor molecules 801
reduction of Pd(II) 704
reductive elimination 22, 27, 126, 422,

586, 588 ff., 602, 614
– C-N, C-O, and C-S bonds 26
reductive lithiation 427, 438
reductive magnesiation 432
Reformatsky reagent 460
regioselective 1,4-acetoxychlorination 507
regioselectivity 266, 533 ff., 548, 633
remote metallation 803
reporter ligands 502, 523, 524
resin 675
resin-bound amines 284
restrictinols 89
retention 532
– olefin geometry 538, 564
retention of configuration 402, 440
retinoic acid 138
reverse transcriptase inhibitors 143
Rh(PPh3)3Cl 625
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rhazinilam 789
rhizoxin D 135
rhodium-catalyzed hydroboration 42
ribonucleotide reductase inhibitors 142
Rieke zinc 620
ring closure 674
ring-closing metathesis 51
Rink amide 133
RO-Pd complexes 56
rutamycin B 89

S
SE2 or SE2

l substitution 466
SE2(cyclic) mechanism 128 f.
SE2(open) mechanism 129
SN2l selectivity 632
(S,S)-isodityrosine 106
S-arylation 107
(S)-zearalenone 132
safety catch linker 281
salicylhalamides 140
sanglifehrin 136
(–)-sanglifehrin A 139
scopine 511
secondary alkyl organometallics,

diastereoselective synthesis 621
selenophenes 147 f.
sepiolite 64
sequential allylic substitution 513
serotonin 135
serricornin 454
sesquifulvalene 150
sex pheromone of the melon worm 89
shikimic acid 503
silacyclobutanes 167
silaheterocycles 406
silane protecting groups 339
silanediols 176, 180
silanetriols 176, 180
silanols 192, 202
siletane 171
siletane cross-coupling 170
silicon-boron exchanges 626
silicon-cross-coupling 164
silole-2,5-diboronic acid 99
silole-thiophene copolymers 99
siloxanes 180, 192
silver salts 231, 338
silver(I) 228
1-silyl-1-borylalkenes 52
a-silylcarbanions 449
1,4-silylcupration 465
silyl enol ethers 423
silyl ethers 192

silyl hydrides 197
silylalkynes 404
silylboration 43
silylcuprate 448
silylcupration 448, 465, 469
silylcyclopropane 437
silylformylation 186 f.
silyllithium 437
silylmagnesiation 405
a-silylorganomagnesium 449
1-silyl-2-stannylethyne 145
skipped dienes 133
skipped trienes 133
SNF3345 C 143
SNF4435 D 143
Snieckus 762
sodium tetraalkynylaluminates 376
solanoeclepin A 684
solid support 232
solid-phase 459
– coupling 75
– synthesis 133, 147, 279
– reaction 97
solid-state conditions 132
solid-supported palladium catalysts 221
solution-phase combinatorial synthesis 133
solvent-less solid-phase 65
solvents including THF 829 f.
– acetone 829
– benzene 829
– tBuOH 829
– CH2Cl2 829
– CHCl3 829
– dioxane 829, 834
– DMA 829, 864, 869
– DMF 829, 837, 844, 857, 862
– DMSO 829
– ether 829 f.
– EtOAc 829
– EtOH 829, 847
– HMPA 829
– H2O 829, 837
– MeCN 824, 829
– Net3 829
– phenol 829
– pyridine 829
– toluene 829
– WMP 829, 834, 857, 864, 869
Sonogashira 1
Sonogashira alkynylation (or reaction) 319 ff.,

849, 850, 853, 857, 875
– additives 337
– amine base 335
– anionic Pd species 321
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– applications 341 ff.
– aqueous 326
– catalysts 323
– catalytic cycle 320
– N-heterocyclic carbenes 328
– heterogeneous catalyst 329
– homogeneous catalyst 323
– in-situ protodesilylation/alkynylation 339
– industrial applications 332
– mechanism 320
– microwave irradiation 334
– palladacycles 329
– phase transfer catalyst 338
– phosphine ligands 323
– polymer-supported catalysts 334
– reactivity order 322
– silane protecting groups 339
– solid-state 334
– solvents 337
sp2 gem-bismetallic 399
sp3-sp3 C-C bond formation 86
sparteine 416
(–)-sparteine 418, 440, 442 f., 467, 469
(–)-sparteine-mediated deprotonation 439,

441
sphingofungin F 85
spirocyclic p-allyl intermediate 489
spirocyclization 517
spirooctenes 285
spiro[4.5]dec-6-ene derivatives 434
3l-spirosultone nucleosides 142
sporochnol 635
square planar complex 126
squaric acid 132
Suzuki-Miyaura cross-coupling 792
stability constant 72
p-stacking 452
stannane 436
stannatrane 18, 141
stannylalkynes 145
stannylboration 43
stannylenamides 143
stannylenamines 143
stannylfuran 140
stannylfuranone 140
stannylimidazole 140
stannylmanganate derivative 405
2-stannylthiophenes 148
4-stannyloxazoles 145
Staphylococcus aureus 141
(–)-steganone 94
Stephens-Castro reaction 318
– with allyl halide 319
stepwise double-coupling 89, 93

stereocontrolled oxylactonization 503
stereoconvergent cyclization 640
stereodefined 2,5-disubstituted

pyrrolidines 512
stereoelectronic effect 42
stereoinduction 268
stereoisomerization 407
stereoselective hydrogenation 512
stereoselective ring closure 675
stereoselectivity 416
– allylic alkylation 535
– allylic substitution 535
(�)-sterepolide 263
sterically hindered biaryls 62
steroids 152, 277
stilbene I 288
stilbenes 224
Stille coupling 125, 135, 244
Stille coupling reactions 21
Stille cross-coupling 125, 797
Stille reaction 2, 126, 132, 350 f.
– additives 351
– applications 358
– AsPh3 355
– catalysts 351
– a-haloethers 355
– mechanism 350
– organotriflates 350, 355
– reactivity order 351
– tri(2-furyl)phosphine 351
Stille-Heck cascade 246
stipiamide 138
styrene 443, 463
2-substituted indoles 422
substrates
– chiral 535
– cyclic 543
– desymmetrization 540
– dicarboxylates 548
– 1,3-disubstituted 539, 544
– meso- 540, 547
1-sulfinyldienes 142
2-sulfinyldienes 142
sulfonylurea herbicide 286
supercritical carbon dioxide 129
supercritical CO2 223
supported palladium catalyst 64
Suzuki 1, 132 f.
Suzuki couplings 9
Suzuki cross-coupling 244
Suzuki reaction 6, 19, 365
– alkynyl(trialkoxy)borates 368
– alkynylborates 365
– alkynylborinates 368
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– alkynylboronic esters 368
– alkynyltrifluoroborates 369
Suzuki-Heck cascade 245
Suzuki-Miyaura 790
Suzuki-Miyaura Ar–Ar cross-coupling

reaction 765
Suzuki-Miyaura cross-coupling 764
Suzuki-Miyaura reaction 761
symmetrical biaryls 104
syn/anti terminology 538
organoboron compounds 41

T
T-shaped intermediates 16, 22
T1 measurements 499
(Z)-tamoxifen 643
TASF 199, 370
Taxolr 137, 273
TBAF 167, 170, 174 f., 177, 180 f.,

194 f., 197, 202 ff., 206
TBAT (tetra-n-butylammonium

triphenyldifluorosilicate) 198
(tBu)2POH 61
tBu3P ·HOTf 62
tedicyp 61
2:1 telomerization products 483, 486, 494
tenta gel S OH resin 133
teraconic anhydride 596
teraryls 772 f.
terrestrial alkaloids 796
tetra-n-butylammonium fluoride 165
tetraalkylammonium salts 228
tetraallylmanganate 404, 434
tetraarylmethane derivatives 261
tetrabromo[2.2]paracyclophanediene 260
1,2,4,5-tetrabromobenzene 224
tetrabutylammonium fluoride 130 f.,

134, 170, 210, 212
tetrabutylammonium hydroxide 197
tetrabutyltin 130, 132
tetracoordinate silicon 203
tetracycles 244
tetraethynylethene 145
tetrahydrobenzopyrans 286
tetrahydroisoquinolines 269
tetrahydronaphthalene 252
tetrahydroquinolines 286
tetrakis(triphenylphosphane)

palladium(0) 218
tetralins 420
tetramethylammonium fluoride 174
1,1,3,3-tetramethyldisiloxane 211
tetramethyltin 133
tetraorganotins 132

tetraphenylmethane 261
tetrenolin 139
thallium bases 71
thallium salts 228, 232
the coupling reactions of alkylboronic

acids 85
theaspirone 518
2-thienylsilanes 195
2-thienylzinc chloride 649
thioaminyl radicals 93
thiomethylation 446
thiophene/furan 147 ff.
thiophenol 593
thioxanthones 788, 793
three-component coupling 240, 490
three-component coupling reaction 463
three-component reaction 248 ff., 284
(–)-a-thujone 589
tin-lithium exchange 434, 436
titanacyclopentadienes 412, 414
titanacyclopropene 411
titanated vinylallenes 414
titanium-alkyne complexes 409, 411 f.
titanium-mediated homo-coupling 677
TMC-95 natural products 144
tri-o-tolylphosphine 189
tolylisocarbacyclins 135
tosyl cyanide 629
TPPMS 67
TPPTS 67
trans-SN2l-substitution 634
transition metal-catalyzed cross-coupling

reactions
– nickel-catalyzed C-C bond-forming 639
– palladium 639
translocation 256
transmetallation 1, 44, 54, 126, 129, 179, 186,

202, 204 f., 207, 237, 399, 531, 561, 621, 627,
644, 678

– assisted by a base 55
– to a (hydroxo)rhodium complex 55
trialkoxysilane 199
triallylmanganate 404, 434
triarylphosphines 130
triazene 285, 343
triazene T1 linker 284
1,3,5-tribromobenzene 224
tributyl(1-ethoxyalkenyl)tins 143
tributylethynyltin 152
tributylphenyltin 133
3-(tributylstannyl)allyl alcohols 133
tributylstannylethyne 152
2,5-tributylstannylfuran 149
tributylthiophenylstannane 589
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tributyltin chloride 134
6-tributylstannylazulene 144
2-tributylstannylbithiophene 149
2-tributylstannylthiophene 151
2-(tributylstannyl)thiophene 131
tributylvinyltin 133
tricarbonylchromium complexes 232
1,3,5-trichlorotriazine 151
tricoordinated, T-shaped, Pd(II) complexes 8
1,2,4-triene 615
trienoic acids 142
triethylamine and other amines 74
triflates, vinyl 2
o-trifluoromethylstyrene 463
trifluoropropene 287
trifluorosilane 199
trifoliaphane 255
trifurylphosphine 14, 134
1,3,5-triiodobenzene 261
triketone 599
Trileptalr 794
trimerization 414
trimesitylphosphane 220
trimethoxysilane 191
N,N,Nl-trimethyl-1,2-diphenylethylene-

diamine 447
N,N,Nl-trimethylethanediamine 446
trimethyl aconitate 595
trimethylallylchromium 434
v-(trimethylsilyl)alkynols 407
trimethylsilyl cyanide 603
p-trimethylstannylanisole 149
2-trimethylstannylpyridines 145, 150
2-trimethylstannylpyrroles 144
2-trimethylstannylthiophene 148, 150
5-trimethylstannyl-2,2l-bithiophene 147
triorganotin halides 131
triorganozincate-zinc salt 460
triphenylarsine 14, 135, 178, 211
triphenylcarbenium tetrakis

(pentafluorophenyl)borate 406
triphenylphosphane-m-trisulfonic

acid sodium salt 223
triphenylphosphine 127
triple catalytic system 501
1,3,5-tripyridylbenzenes 144
tris(2,4-di-tert-butylphenyl)phosphite 130
tris(2-furyl)phosphine 142
tris(4-methoxyphenyl)phosphine 142
tris(dimethylamino)sulfonium

difluorotrimethylsilicate 165
tris(triphenylphosphane)palladium(0) 218
tris-o-tolylphosphane 287
trisubstituted alkenes 142

tropane alkaloids 506
tropine 511
tungsten complexes 566
tunicate 797
turnover number (TON) 830 f., 851, 875
typical Buchwald-Hartwig cross-coupling

procedure 807

U
Ullmann reaction 699, 743, 806
Ullmann-Buchwald-Hartwig 762
Ullmann-cross-coupling 787
umpolung 622, 624
uncatalyzed cross-coupling reactions 629
unsaturated nitrile 685
unsymmetric biaryls 91

V
vancomycin 796
vancomycin aglycone 92
vinyl bromide 133
3-vinylbenzofuranes 421
vinyl halides 135
vinyl iodides 135, 137, 139 ff, 143
vinyl triflate 137, 141
2-vinyl-2,3-dienoate 601
vinyl epoxides 552, 557
3-vinylfuropyridines 421
3-vinylindoles 421
a-vinylidene-b-lactam 598
– cyclizations 553
vinyl-organometallic reagents 461
vinylations 561
vinylcopper 425, 470
vinylcyclopropanes 239, 431, 451, 469
vinyllithiums 405 f., 426, 453
vinylmagnesium 463
vinylpalladium complex 591
vinylpyridine 449
vinylsilanes 449, 463, 469
vinylstannanes 463
(E)-vinylstannanes 142
vinyltins 127, 132 f., 135, 137 ff., 140, 142 f.
vinyltributyltin 128, 131, 141 f, 150
vinyltrimethylsilane 165, 184
virginiamycin 135
viridenomycin 138
vitamin D3 derivatives 89
vitispirane 518

W
Wang resin 132, 143
water-soluble ligands 67
water-soluble phosphines 66
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Weinreb amide 794
Wheland intermediate 57
Wilkinson’s catalyst 569
Wittig-Horner-Wadsworth-Emmons

protocols 133

X
X-ray structure analysis 129
xanthones 788, 794

Y
[Yb(Otf)3] 605
yne-diallenes 145

Z
(3R,3lR)-zeaxanthin 139
Ziegler 395
zinc 461
zinc alcoholate 434
zinc aminoenolate 457–458

zinc carbenoids 402
zinc dust 620
zinc enamide 465
zinc organometallics, preparation 620
zinc powder 620
zinc reagents 623, 678
a-zincated ketone hydrazone 462
zinc-copper reagent 636
zinc-ene cyclizations 433
zinc-enolate derivatives 457
zirconacyclopentadienes 409
zirconacyclopentenes 409
zirconium-catalyzed carbomagnesiation

454–455
zirconocene carbenoid 403
zirconocene-alkene complexes 408
ZnCl2 606
Zr-catalyzed carboalumination 408
Zr-mediated methylalumination 649


