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cyclisation onto akenes, 243 
1,3-diamino-, synthesis, 417 
2,2-difluoro, synthesis, 154 
3-epoxy, conversion into 3-keto-2-deoxy 

1 -alcohols, 446 
halogenation, 120 
p-keto, synthesis, 170 
3-keto-2-deoxy, synthesis, 446 
2-nitroethylated, conversion into 

oxidation, 164 
oxidation to aldehydes, 354 
oxidation to ketones, 354 
2-phenylselanyl-3-methoxy, synthesis, 

1-pyridyl, resolution, 447 
racemic chiral, esterification, 448 
reaction with styrenes, solid-phase, 226 
reaction with styrenes and Selectfluor, 

resolution, enzyme-catalysed 

secondary 

wave effect, 379 

aldehydes, 13 

y-lactones, 430 

443 

130 

esterification, 16 

oxidation, 164 
resolution, 446 

synthesis, 435449 
alkylation, 169-171 
alkynylation, 168-1 69 
allylation, 167-1 68 

synthesis from aldehydes, 136 

synthesis from carbonyl compounds, 

synthesis from epoxides, 136, 151 
synthesis from ketones, 149 
tetrahydropyranylation, 462 

aldehydes, 164-181 
acetalisation, 476 
acetylenic, addition to dimethylzinc, 149 
addition of alk- 1 -ynylboranes, asymmetric 

addition of organoaluminium reagents, 

addition to alkenes, chiral catalysts, 13 
addition to alkynylzinc, chiral catalysts, 

addition to allylstannanes, 155 
addition to allyltrimethylsilane, 152 
addition to diethylzinc, 169,436 

addition to trimethylsilylalkyne, 58 
addition to trimethylsilyl cyanide, 8 
aldol reaction, alcohol synthesis, 435 
aldol reactions, 436 
aldol reaction with a$-unsaturated 

ketones, 174 

reaction with dichloroketene, 128 
reaction with Grignard reagents, 146 

4 3 5 4 3  

catalysis, 15 

15 1 

13 

chiral catalysts, 13 
solid-phase, 224 

a-alkoxy 

alkylation, 144,439 
alkynyl, reaction with organozinc 

compounds, 435 
allylation, 152, 155, 359, 440 

alcohol synthesis, 435 
boranes, 439 
titanates, 440 

allylic, cycloaddition with ketenes, 502 
amino, nitroaldol reaction, 436 
a-amino 

reaction with dichloroketene, 128 
synthesis, 145, 333 
Wittig reaction, 333 

a-amino-p-hydroxy-, addition to 
organocerium reagents, 333 

aromatic 
cycloaddition with ketenes, 502 
pinacol reaction, 174 
reduction, 43 

catalysts, 12 
asymmetric addition to dialkylzinc, chiral 

aza-Wittig reactions, 183 
Barbier reaction with allyl bromide, 440 
2-benzyloxy-, hydrophosphonylation, 438 
a-benzyloxy, Mukaiyama aldol reaction, 

condensation with nitroalkanes, 417 
conversion into alcohols, 136 
conversion into dienyl aldehydes, 46 
conversion into epoxides, 238 
conversion into terminal alkynes, 57 
conversion into vinyltrimethylsilanes, 47 
coupling with dihalomethyl anions, 127 
cyclisation of carbonates onto, 57 
cyclisation onto stannanes, 155 
cycloaddition to trimethylsilylketene, 28 1 
acycloakyl, synthesis, 183 
dehomologation to ketones, 535 
dienyl-, synthesis from aldehydes, 46 
enantioselective addition of Grignard 

epoxidation, 175 
epoxy, synthesis, 24 
fluorinated N-benzylimines, 

isomerisation, 529 
halogenation, 178 
Henry reaction with nitroalkanes, 177 
Homer-Emmons olefination, 46 
hydrazones, oxidative cyclisation, 192 
hydroacylation of pent-4-enals, 16 

170 

reagents, magnetic fields, 16 

a-hydroxy, protected, synthesis from 
SAMPhydrazones, 3 

phydroxy, synthesis, solid-phase, 216 
hydroxymethylation, 176 
immobilised, Wittig olefination, 46 
keto, pinacol coupling, 439 
nitroaldol reaction with alkyl nitro 

compounds, 437 
olefination, 47, 176 
oxidation, 176176,314 
protection, 177-178 
reaction with alkynes, 439 
reaction with allylic organoindium 

reaction with allylsilane, 152 
reaction with allylzinc reagents, 149 
reaction with N-benzylhydroxylamines, 

190 
reaction with 

bis(trimethylsilyl)methylamine, 185 
reaction with a-bromoenolates, 132 
reaction with dialkylzinc, 149 
reaction with fluorinated allylsilanes, 128 
reaction with hydroxynitrile lyase, 447 
reaction with iodides, 435 
reaction with lithiated 

reaction with organobarium compounds, 

reaction with pentaarylantimony, 436 
reaction with prop2-ynylboranes, 5 13 
reaction with silyl enol ethers, 

reaction with sulfonium ylides, epoxide 

reaction with trimethylsulfonium cation, 

reaction with 

compounds, 15 1 

dihalomethylsilanes, 127 

147 

solid-phase, 2 16 

synthesis, 6 

449 

triphenyl(ethoxycarbonylmethy1ene)- 
phosphorane, 176 

reaction with vinyl iodides, chromium 
complexes, 23 

reactions, 167-177 
reduction, 171-174 
p-silyl, synthesis, 154 
silylcyanation, 438 
a-silyloxy, addition to dialkylzinc, chiral 

catalysts, 13 
psilyl-a$-unsaturated, addition to 

dialkyl zinc, chiral catalysts, 13 
P-stannyl-a$-unsaturated, addition to 

dialkyl zinc, chiral catalysts, 13 
synthesis, 164-167 

solid-phase, cleavage, 230 
Weinreb amides, solid-phase, 230 

synthesis from alcohols, 354 
synthesis from enolates, 1 
synthesis from oximes, 537 
a-thio, reaction with Grignard reagents, 

thioacetalisation, 476 
titanocene complexes, coupling reactions, 

trimethylsilylcyanation, 438 
a, gunsaturated 

146 

33 

hydrogenation, 43 
protection, 476 
reduction, 498 
reduction to allylic alcohols, 173 

@unsaturated, cycloaddition to anilines, 
532 

Alder-ene type coupling, alkynes and 

aldimines 
alkenes, 53 

alkylation with a,o-dihaloalkanes, 183 
aromatic, reaction with diisopropyl 

peroxydicarbonate, 531 

conversion into enamines, 105 
conversion into pyridines, 105 

N-wl- 
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conversion into quinolines, 105 
a-azido, synthesis, 187 
a-bromo, conversion into a-azido 

a-chloro, conversion into a-azido 

N-cyclohexyl aromatic, lithiation, 184 
N-diphenylphosphinyl, addition to 

ohalo-, cyclisation, 183 
reaction with 0-silyl ketene acetals, 

microwave effect, 378 
synthesis, 183 
synthesis from nitrones, 422 

aldehydes, alcohol synthesis, 435 
a-alkoxy thioesters, 8 
amino acids, 436 
asymmetric, chiral catalysts, 12 
benzaldehyde, 436 
catalysis, transition metals, 358-359 
chiral auxiliaries, 2-3 
dienolates, 437 
difluoroenol ethers, 128 
glyceraldehyde and sodium pyruvate, 447 
a-halo thioesters, 8 
a-hydroxy thioesters, 8 
p-keto alcohol synthesis, 170 
solid-phase, 2 16 
a,p-unsaturated ketones and aldehydes, 

aldimines, 187 

aldimines, 187 

a-bromoallyllithium, 389 

aldol reaction 

174 
aldonitriles, synthesis, 187 
aldoximes, reaction with divinyl sulfone, 90 
1,2-alkanediols, synthesis, 176 
alkanes 

1 -bromo-4,5-epoxy-, conversion into 

1,2-diaryl- 1,2-dimethoxy-, synthesis, 439 
3-dibenzy lamino-2- hy drox ynitro-, 

a,o-diboryl, reaction with vinyl 

1,l-difluoro-, synthesis, 118 
a,o-dihalo-, alkylation of aldimines, 183 
fluoro-, synthesis, 119 
halogenation, 1 19-120 
hydroboration, catalysis, transition metals, 

hydroxylation, 446 
hydroxynitro-, synthesis, 437 
2-hydroxy- 1 -phenylselanyl-, nitrate esters, 

2-methoxy- 1 -arylselanyl, synthesis, 449 
methoxyiodo-, synthesis, 503 
nitro, condensation with aldehydes, 417 
nitro-, Henry reaction with aldehydes, 

nitro 

tetrahydropyrans, 249 

synthesis, 436 

dibromides, 49 

358 

hydrolysis, 443 

177 

Michael addition to cycloalkenones, 
asymmetric catalysis, 15 

Michael reactions, 417418 
perfhoro-, reduction, 42 

alkanoates, 4-nitro-, synthesis, 320 
alkanoic acids, P-substituted, synthesis, 146 
alkan- 1-ols, 2-alkyl-, synthesis, 15 1 
alkenes 

addition, alcohol synthesis, 443445 
addition to aldehydes, chiral catalysts, 13 
addition to allyldimethyltritylsilane, 153 
addition to a,a-dihalo esters, 121 
addition to thallium trifluoroacetate, 152 
Alder-ene type coupling with alkynes, 53 
allylic amination, 443 
oamino-, sugar derived, halocyclisation, 

aminohydroxylation, 355 
aryl, synthesis from aryl ketones, 174 
arylated, synthesis, 503 
asymmetric epoxidation, chiral catalysts, 

130 

9 

asymmetric hydrogenation, chiral 
catalysts, 11 

bis[phenyl(trifluoromethanesulfony 1)ox y ]- 
iodo-, coupling with alkynylstannanes, 
51 1 

bis-pyranoside, cyclisation, 243 
1 -bromo- 1 ,Zdifluoro-, synthesis from 

1 dibromofluoromethyl alcohols, 1 25 
1 -bromo- 1 -fluoro-, synthesis from 

1 dibromofluoromethyl alcohols, 125 
carboalumination, 15 1 
a-chiral, synthesis from allylic carbonate 

conversion into 1 ,2-halohydrins, 130-1 3 1 
coupling with alkynes, 363 
coupling reactions, 47-50,503-506 
coupling to alkynes, 51 1 
coupling to imidazole, catalysis, 

ruthenium complexes, 365 
cross metathesis with bicyclic 

cyclobutenes, 55 
cyclic, synthesis, 368,510 
cyclic cis-disubstituted conjugated, 

esters, 11 

asymmetric dihydroxylation, chiral 
catalysts, 10 

cyclisation, 13 1 
cyclisation onto alcohols, 243 
cycloaddition to azepine chromium 

complexes, 1 11 
c y cloaddi tion to me thy lenecy clopropanes , 

91 
cycloaddition to nitrones, catalysis, 

transition metals, 359 
cycloaddition to triene chromium 

complexes, 1 11 
cyclopropanation, 499 
l,Zdiamination, 443 
1,2-diaryl-, oxidation, 57 
1,l-difluoro-, synthesis, 118,125 
1,l-difluorovinyl, conversion into 

difluoroakyl compounds, 128 
1,l-dihalo-, synthesis, 123 
dihydroxylation, 443 
epoxidation, 175,238,354,449 
fluoro- 

synthesis, 123 
synthesis from perfluoroalkanes, 42 

1-fluoro-1 -sulfonyl-, desulfonylation, 124 
halogenation, 120 
Heck arylation, 63 
hydrogenation 

catalysis, transition metals, 356 
rhodacarborane catalyst, 497 
rhodium catalyst, 495 

y-hydroxy, oxymercuration, 243 
inversion, 503 
iodochlorination, potassium 

dichloroiodate, 129 
iodoetherification, solid-phase, 226 
iodofluorination, 129 
metathesis, 5455,509-5 10 
methoxyiodination, 503 
methylalumination, zirconium catalysis, 

364 
nitration, 416 
nitro- 

addition to 1,3-butadienes, 98 
conjugate addition to dialkyl zinc, 8 

nitro, Diels-Alder reaction, 96 
nitro-, tandem cycloadditions, 101 
ozonolysis, 3 19 
perfluoro, epoxidation, 449 
phenyl-, reduction, 44 
2-pyridyl-, hydrogenation, 44 
reaction with selanylating reagents, 449 
reduction, 43 
rhenium complexes, 28 
silyl-protected hydroxy , conversion into 

tetrahydrofurans, 245 
sulfido, hydrogenation, catalysts, 497 

synthesis, 176-1 77,535 
solid-phase, 234,235 

synthesis from alkynes, 43,511 
synthesis from allylic alcohols, 4 1 
synthesis from aryl aldehydes, 47 
synthesis from aryl alkyl ketones, 47 
synthesis from carbon dioxide, 55 
synthesis from cyclic sulfates, 55 
synthesis from diary1 ketone dithioacetals, 

synthesis from a-halocarbanions, 138 
synthesis from iodonium salts, 360 
synthesis from thiocarbonates, 55 
synthesis from a$-unsaturated enones, 

terminal, hydroboration, chiral catalysts, 

trialkoxycarbonyl-, cycloaddition with 

trisubstituted 

47 

41 

13 

cyclopentadiene, 96 

epoxidation, antibody-catalysis, 16 
synthesis from ketones, 45 

Wittig-Still rearrangement, 53 

2-aryl- 1 -nitro- 

15 1 

alk- 1 -enes 

reaction with trialkylgallium reagents, 

reaction with trialkylgermanium, 429 
1,l -dibromo-, hydrogenolysis, palladium 

catalysed, 363 
alk-Zenes, 1,5-dihydro-, synthesis, 445 
alk-3-enes, 1 ,Zdiamino-, synthesis from 

akenic hydrocarbons, synthesis, 500-5 1 1 
alkenoic acids, synthesis from (trimethyl- 

silyl)bicyclo[n. 1 .O]alkenes, 309 
alk-5-enoic acids, 3-silyloxy-, cyclisation, 

130 
alkenyl dibromides, dehalogenation, 5 1 1 
alk-4-enyl iodides, free radical double 

carbonylation, conversion into 
bicyclic lactones, 289 

conjugated dienes, 443 

alkox ycarbon ylation 
halides, 315 
intramolecular, 302 
prop-2-ynyl methanesulfonates, 305 

alcohol synthesis, 169-171 
aldehydes, 144,439 
aldimines, 183 
allylic, chiral catalysts, 11 
mines 

alkylation 

catalysis, transition metals, 369 
solid-phase, 229 

amino acids, 436 
N-benzyldiphenylmethylene imine, 529 
carbonyl compounds, 439 
enolates 

chiral auxiliaries, 1-2 
solid-phase, 220 

malonates, 8 
1,2,4-triazole, microwave effect, 382 

C-alkylation, 2-pyridone, benzyl halides, 
microwave effect, 382 

N-alkylation 
aniline with propan- 1-01, microwave 

Michael addition, solid-phase, 226 
sulfonamides, solid-phase, 225 

0-alkylation 
amid0 alcohols, microwave effect, 377 
phenols, solid-phase, 227 

alkylboronates, P-hydroxy-, synthesis, 176 
alkyl bromides, dehydrodehalogenation, 502 
alkyl chlorides, reaction benzamide anion, 7 
alkyl halides 

effect, 377 

conversion into oximes, 536 
coupling with Grignard reagents, 147 
reduction, palladium catalysis, 363 
synthesis, 119-122 
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alkyl hex-2-enopyranosides, radical 

alkyl iodides, cyclisation, 197 
alkyl radicals, nitro-, synthesis, 43 1 
alkynes 

cyclisation, 270 

acylation, 5 1 1 
addition to allylmagnesium halides, 146 
addition to arenesulfonyl iodide, 25 1 
addition to carboxylic acids, 3 15 
addition to ketones, 168 
Alder-ene type coupling with alkenes, 53 
alkylhalogeno-, cyclisations, 269 
amino, cyclisation, 186 
2-aminoimidazolin4-one cyclisation to, 

arylation, 511 
bromodifluoromethyl-, coupling with 

carbonyl compounds, 127 
[2+2+2] cocyclisation, 15 
cocyclisation with allenes, 37 
conversion into alkenes, 5 1 1 
conversion into [)-alkenyl ketones, 148 
conversion into vinyl halides, 122-1 23 
coupling with alkenes, 363 
coupling with enones and 

coupling to alkenes, 5 1 1 
cycloaddition with allyl complexes, 112 
cycloaddition with p-amino vinyl 

carbenes, 25 
cycloadditions with azepine chromium 

complexes, 1 11 
cycloadditions with triene chromium 

complexes, 1 11 
cycloaddition to methylenecyclopropanes, 

91 
cycloaddition with 

zirconacyclopentadienes, 94 
1,2-diaryl-, synthesis from 

1 ,Zdiarylalkenes, 57 
diboration, platinum catalysed, 

solid-phase, 223 
Diels-Alder reaction with dienes, 

catalysts, transition metals, 359 
1,3-dipolar cycloaddition with 

miinchnones, solid-phase, 22 1 
electrophilic addition of iodine, 122 
fluoro, reaction with ammonia, 533 
halo, hydroboration, 123 
hydroalumination, 15 1 
hy droboration, catalysis, transition metals, 

hydrosilylation, 154 
ohydroxy-, Fischer chromium carbene 

complex, lactone formation, 289 
a-iodo-, conversion into 

em-halomethylene lactones, 123 
metathesis, 56-57 
phenyl-, addition to allylsilanes, 154 
phosphonate substituted, synthesis, 57 
protection, 5 13 
reaction with aldehydes, 439 
reaction with 

122 

tributylstannylalkynes, 5 12 

358 

dic yclopentadienylbis( trimethylsilyl- 
methyl)titanium, 24 

reaction with nitrones, 89 
reactions, catalysis, 364 
reduction to alkenes, 43 
rhenium complexes, 28 
stannylcupration, 55 
synthesis, 56-58, 145, 177 
synthesis from aldehydes, 57 
synthesis from carbonates, 57 
synthesis from prop-2-ynyl bromides, 57 
synthesis from a,$unsaturated oximes, 

tributylstannyl-, coupling with alkynes 

trimethylsilyl-, addition to aldehydes, 58 

539 

and enones, 5 12 

alkynic hydrocarbons, synthesis, 5 1 1-5 13 

alkynylation, carbonyl compounds, 15 1 
allene-l,3-dimenthyl ester, reaction with 

cyclopentadiene, 97 
allenes 

cocyclisation with alkynes, 37 
intramolecular photoreaction, 88 
isomerisation, potassium amide-mediated, 

145 
phenylsulfonyl-, intramolecular 

cycloaddition, 87 
reaction with acyl organocobalt 

complexes, 24 
reaction with nitrones, 89 
synthesis, 5 13,528 
synthesis from prop2-ynyl bromides, 57 

allenols, addition to allylic organoindium 
compounds, 152 

allenyl alcohols, synthesis, 168 
allosamidin, synthesis, 484 
allosamidin pseudodisaccharides, synthesis, 

150 
allyl acetates, silylation, catalysis, transition 

metals, 365 
allyl alcohols, Heck reaction, 360 
ally lamines 

cyclisation to piperidines, 412 
cyclisation to pyrrolidines, 412 
synthesis, 529 

aldehydes, 167-168,359,440 

allylsilanes, 152 
allylstannanes, 440 
carbonyl compounds, 439441 
cyclohexanone enamines, 6 
enamines, 534 
hydrazones, 534 
imines, 359,534 
ketones, 167-168 
organobarium compounds, 147 

ally lation 

alcohol synthesis, 435 

allyl benzoates, reaction with diethylzinc, 
440 

allyl bromide, Barbier reaction with 
aldehydes, 440 

allyl complexes, cycloaddition with alkynes, 
112 

allyl halides, addition to aldehydes, 333 
[3,3]-allylic trichloroacetamidate, 

allylic acetates 

14 

ketones, 128 

reactions, 369 

rearrangement, 336 

acyclic, palladium-catalysed reductions, 

fluorinated, conversion into a,a-difluoro 

resolution, palladium catalysed enzyme 

allylic alcohols 
arylation, aryliodonium salts, 504 
bis-silylation, 152 
cis-, asymmetric dihydroxylation, 10 
Claisen rearrangement, microwave effect, 

conversion into allylstannanes, 155 
cyclopropanation, 149,499 
halogenation, 120 
hydrogenation, 496 

iodination, 120 
oxidation, microwave effect, 378 
reaction with benzeneselenenyl bromide, 

reduction, 41 
synthesis, 435 
synthesis from allylsilane, 153 
synthesis from a,[)-unsaturated aldehydes, 

2-tosyloxy, synthesis, 439 
transesterification with 

378 

chiral catalysts, 11 

443 

173 

a-methoxycarbonyl nitrones, 90 

allylic substitution, catalysis, transition 
metals, 365-366 

allylic substitution reactions, chiral 
palladium-catalysis, 13 

allylmetallation, alkynes, 5 11 
all yloxycarbonyl protecting groups, solid- 

phase synthesis, 233 
allyl protecting groups, solid-phase 

synthesis, 233 
allylstannylation 

aldehydes, 155 
1 -stannyl-l,4diene synthesis, 5 1 1 

altaicadispirolactone, synthesis, 297 
aluminates, alkynyl, reaction with carbonyl 

compounds, 439 
aluminium, trimethyl-, addition to acid 

chlorides, 15 1 
aluminium, trimethyl, epoxide ring-opening, 

151 
aluminium, tris(4-bromo-2,3-diphenyl- 

phenoxy)-, Claisen rearrangement, 
508 

aluminium, tris(2,6-diphenylphenoxy)-, 
Claisen rearrangement, 508 

aluminium chloride, diethyl- 
carboalumination, 15 1 
N-ethylation, 15 1 

aluminium cyanide, diethyl-, reaction with 
sulfimides, 527 

aluminium hydride, diisobutyl-, carboxamide 
reduction, 5 18 

aluminium phenolates, reaction with nitro- 
methane, 191 

aluminium tribromide, carbon tetrabromide, 
alkyl halide synthesis, 119 

aluminium trichloride, Friedel-Crafts 
alkylation, 129 

aluminium tris(binaphtholate), Claisen 
rearrangement, chiral, 8 

aluminium tris( 2,6-diphenylphenoxide), 
catalyst, hydrogenation, carbonyl 
compounds, 498 

amabiline, synthesis, 156 
Amadori reaction, 397 
ambruticin, synthesis, 250 
amides, 326-351 

acyclic, synthesis, 343-345 
alkyl 0-ally1 salicylic, flash vacuum 

pyrolysis, conversion into isoindolones, 
274 

N-alkylation, solid-phase, 225 
alkynyl, cyclotrimerisation, 37 
N-allylic, iodination, 1 19 
allylic, synthesis, 526 
a-amino, synthesis, 189,344 
a-amino-p-hydroxy , synthesis, chiral 

aziridines, deprotection, 476 
conversion into cyclopropylamines, 27 
conversion into ketones, 136, 146 
conversion into nitriles, 178 
enolates 

catalysts, 12 

alkylation, benzopyranoisoxazolidinone 

reaction with diphenyl phospho- 
auxiliary, 2 

chloridate, 188 
N-ethenyla-bromo-, radical cyclisation, 

N-formyl, synthesis, 537 
a-halo, synthesis from dicyanooxiranes, 

a-hydmxy, synthesis, 344 
insertion reactions, catalysis, 368 
p-iodo, insertion of zinc, 147-150 
olefination, 47 
reduction, 5 18 

reduction to mines, 356 
a-silyl-, cyclisation, 398 
N-sulfonylated, deprotection, 480 

267 

121 

solid-phase, 225 
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synthesis, 343-348 
solid-phase, 230 

synthesis from oximes, 537 
thiomethyl-, synthesis, 194 
trifluoromethyl keto, synthesis, 345 
N-( a-trimethylsilyloxyalky1)-, synthesis, 

a, P-unsaturated 
345 

addition of Grignard reagents, 146 
cyclopropanation, solid-phase, 226 
Diels-Alder reaction with cyclopenta- 

diene, chiral auxiliaries, 3 
N-vinylic a-bromo, conversion into 

p-lactams, 390 
amidines 

2-chloro-, synthesis, 186 
epoxy, synthesis, 189 
N-selenoacyl-, hetero Diels-Alder 

reaction, 105 
synthesis, 189-1 90 

540 

rearrangement, 405 

amidoximes, 0-(arylimidoy1)ary 1-, synthesis, 

aminals, vinyl N,O-ketene, Claisen 

amination 
allylic, alkenes, 443 
aryl iodides, palladium catalysts, 363 

achiral, synthesis, 326-327 
acyclic, synthesis, 146 
alkyl a-(trimethylsily1)-, synthesis, 536 
alkynyl, cyclotrimerisation, 37 
a-allenic, trimethylsilyl, synthesis, 522 
2-ally1 cyclic, synthesis, 153, 156 
ally lic 

amines 

catalytic oxidation, 536 
synthesis, 137, 139, 142, 330 
[2,2] Wittig rearrangement, 142 

azomethine ylides, 88 

184 

allylic tertiary, conversion into 

a-amino, conversion into Schiff bases, 

benzylic, catalytic oxidation, 536 
chiral primary, synthesis, 5,328 
conversion into aryl nitro compounds, 

conversion into nitrones, 420 
cyclic, synthesis, 156 
P,P’-dihydroxy, synthesis, 332, 333 
y,&dihydroxy, synthesis, 329 
P-hydroxy-, synthesis, 331-333 
optically active, synthesis, 327-328 
oxidation, 354 
P-phenylseleno, synthesis, 330 
protecting groups, 476488 
racemic, synthesis, 326-327 
reaction with aryl bromides, solid-phase, 

226 
reaction with 
N-(2-bromoethyl)glutarimide, 183 

reaction with carbodiimides, 190 
reactions, catalysis, transition metals, 36! 
reductive alkylation, solid-phase, 225 
secondary, synthesis, 326 
a-silyl-, cyclisation, 398 
spiro, synthesis, radical cyclisation, 268 
spiro bicyclic, synthesis, radical 

cyclisation, 277 
a-substituted, synthesis, 522 
synthesis, 326-343 

solid-phase, 229 
synthesis from 0-acyloximes, 178 
synthesis from amides, 356 

synthesis from amines, 422 
synthesis from aziridines, 146 
synthesis from imines, 136,522 
synthesis from ketones, chiral catalysts, 

synthesis from oximes, 536 

415 

solid-phase, 225 

11 

unsaturated cyclic, ring-opening, 146 
amino acid chlorides, peptide synthesis, 347 
amino acid fluorides 

Fmoc, peptide coupling agents, 347 
peptide synthesis, 347 

alkylated, synthesis, 52 
a-allyl-a-substituted, functionalisation, 

conversion into oxazoles, 92 
a,P-cyclopropyl, synthesis, 336 
dialkylation, solid-phase, 225 
a$-dideh ydro- 

reaction butadienes, 97 
reaction with 1 -trimethylsilyloxybuta- 

amino acids 

130 

diene, 97 
a,a-disubstituted, synthesis, 335 
esters, hydrogenation, 496 
higher, synthesis, 342-343 
iron diene complexes, intramolecular 

macrobicyclic receptors, 79 
protection, 472 
racemisation, microwave effect, 379 
receptors, cyclophanes, 75 
resolution, cyclic Schiff bases, 185 
synthesis, 193,509 
a-trifluoromethylated, synthesis, 320 
N-trityl, esterification, 316 

achiral, synthesis, 333-335 
N-alkyl, decarboxylative oxidation, 190 
alkylation, 436 
asymmetric synthesis, 335-339 
a-deuterated, synthesis, 338 
enolates, enantiomeric, 16 
esters 

cyclisation, 31 

a-amino acids 

conversion into azomethine ylides, 89 
a-hydroxy-, synthesis, 338 
imines, cycloaddition reaction with 

kinetic resolution, alcalase, 16 
[60]fullerene, 5 19 

a-fluoroalkyl-, synthesis, 335 
P-hydroxy- 

synthesis, 528 
synthesis from aziridines, 193 

P-keto-, synthesis, 334 
a-methyl-, synthesis, 335,336 
oxidative decarboxylation, 536 
N-phenyl, synthesis, 339 
a-phosphono-, synthesis, 334 
o-phosphono-, synthesis, 339 
racemic, synthesis, 333-335 
synthesis, 3 12-3 13,333-339,527 
synthesis from a,P-unsaturated 

a,&unsaturated, synthesis, 334 
y,&unsaturated, synthesis, 339 

allylic, synthesis, 3 1 1 
asymmetric synthesis, 339,340-341 

9 esters, synthesis, 184 
fluorinated, synthesis, 341 
a-hydroxy, synthesis, 31 3,340 
optically active protected, synthesis, 3 
racemic synthesis, 340 
synthesis, 4 , 3  13-3 14,340-341 

y-hydroxy-, synthesis, 340 
P,y-unsaturated, synthesis, 343 

P-hydroxy-, synthesis, 340 
synthesis, 342-343 
a,&tetradehydro-, synthesis, 342 
a$-unsaturated, synthesis, 342 

oamino acids, a-substituted, synthesis, 343 
aminoalkylation, iminium salts, 522 
aminoh ydrox ylation 

catalysis, 353 

oxazolidinones, 3 

p-amino acids 

&amino acids 

y-amino acids 

transition metals, 355 

aminyl radicals 
cyclisation, 268 
radical cyclisation, 264 

ammonium bromide, hexadecyltributyl-, 
Heck reaction, 504 

ammonium chloride, chlorosulfonyl- 
methylene(dimethy1)-, conversion 
into sulfenes, 19 1 

ammonium dihydrogen trifluoride, 
tetrabutyl-, iodofluorination, 
alkenes, 130 

ammonium fluoride, deprotection, silyl 
ethers, 455 

ammonium fluoride, N-methylhexa- 
methylene-, fluorination, 1 18 

ammonium fluoride, tetraethyl-, SEM ether 
cleavage, 463 

ammonium fluoride, triethyl-, cleavage, 
ethers, 457 

ammonium hydrofluoride, tetrabutyl-, 
organic fluoride synthesis, 1 18 

ammonium iodide, tetrabutyl-, oxidation, 
alcohols, 165 

ammonium perfluorocyclobutane ylides, 
fluorination, 1 18 

ammonium peroxydisulfate, tetrabutyl-, 
conversion of tosylhydrazones 
into ketones, 177 

ammonium salts, tetraalkyl-, Heck reaction, 
504 

ammonium tetrachloroiodide, tetraalkyl-, 
chlorination, 126 

ammonium tetrathiomolybdate, benzyl- 
triethyl- 

prop-2-ynyl ester deprotection, 47 1 
reaction with nitrones, 5 17 

ammonium tribromide, tetraalkyl-, 

ammonium tribromide, tetrabutyl-, 

agphotericin B, synthesis, 136 
angucycline, synthesis, 94 
aniline, N-allenylmethyl-N-tos yl-o-bromo-, 

cyclisation, 273 
aniline, o-bromo-Nfl-diallyl-, bromine- 

lithium exchange, 145 
aniline, Nfldimethyl-, aminoalkylation, 

5 22 
anilines 

bromination, 126 

dibromination of chalcones, 129 

N-alkylation with propan- 1-01, microwave 

conversion into urethanes, 364 
cycloaddition to ounsaturated aldehydes, 

deamination to benzenes, 495 
dialkyl-, bromination, 126 
fluorination, 126 
iodination, 126 
oxidation, 419 
oxidation to nitro compounds, 415 
reaction with N-cyano-0-phenylisourea, 

reaction with styrene, 184 
synthesis, solid-phase, 226 
synthesis from azoxybenzenes, 193 
synthesis from benzylic phenylamines, 43 

effect, 377 

532 

189 

anisole, dimethyl-, dinitration, 416 
annonaceous acetogenins, synthesis, 245 
annulation 

transition metal carbene complexes, 

transition metal vinylidene complexes, 
24-25 

2&25 
[3 + 41 annulation, 44 
anthracene, 9-benzyloxymethoxy-, Diels- 

Alder adduct, retro-Diels-Alder 
reaction, 513 

with polyethylene glycols, 62 
anthracene, 9,1O-bis(chloromethyl)-, reaction 

anthracenes, synthesis, 99 
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9,lO-anthracenocrown ethers, synthesis, 62 
anthracen-9-ylidenazinic acid, reaction with 

4-nitrophenyldiazonium 
tetrafluoroborates, 43 1 

anthracyclines, A-ring fluorinated, synthesis, 
131 

anthraquinodimethane, 1 1 , 1 1 ,12,12-tetra- 
cyano-, conversion into 
1 0-(dicyanomethy 1ene)anthrone 
hydrazone, 192 

methy1ene)-, synthesis from 
1 1 , 1 1 ,12,12-tetracyano- 
anthraquinodimethane, 192 

anthrone hydrazone, 10-(dicyano- 

antibiotic C 104, synthesis, 94 
antibodies, chiral processes, 16 
antimony, pentaaryl-, reaction with carbonyl 

compounds, 436 
antimony pentachloride, aldol reactions, 

difluoroenol ethers, 128 
antimony pentafluoride, hydrogen fluoride, 

fluorination, 119 
antimony tribromide, sodium borohydride 

mixture, a-bromo ketone 
reduction, 494 

8-epi-aphidicolin, synthesis, 100 
aplyronine A, synthesis, 463 
arabinose, 2-deoxy-2-fluoro-, synthesis, 13 1 
arabinose, 2,4-diamino-2,4-dideoxy-, 

synthesis, 394 
arenes 

chlorination, 125 
chloro 

coupling reactions, 362 
Heck reaction, 48 

505 
fluorinated trialkylstannyl, Stille reaction, 

Friedelxrafts acylation, 166 
halo, Suzuki coupling to boronic acids, 

hydroxylation, 45 1 
iodo, coupling with vinylborane, catalysis, 

trifluoromethyl, Friedel-Crafts alkylation, 

506 

361 

129 
arizonin C, synthesis, 292 
aromatic compounds 

alkoxy groups, proton abstraction, 144 
bromination, 164 
carboxylic amides, proton abstraction, 

fluoro, synthesis from nitro compounds, 

vinyl 

144 

429 

oxidation, 309 
synthesis from hydrazones, 49 

aromatic substitution, electrophilic, solid- 
phase, 222-223 

aroylation, calix[4]arenes, 69 
arsane, formylmethylene(tripheny1)-, 

synthesis, 46 
ary 1 ation, benzop y ran-2-one s , 1 5 7 
arylmethenylation, calix[4]arenes, 69 
arylmethylation, calix[4]arenes, 69 
arynes, reaction with lithiated phenyl- 

acetonitriles, 99 
aspartates, receptors, bicyclo[ 3.3 .O]octane 

clefts, 79 
aspartic acid, 3-flUOrO-, synthesis, 13 1 
aspartic acid, p-fluoro-, synthesis, 339 
aspartic acid, P-hydroxy-, synthesis, 339 
aspartic acid, 3-mercapto-, synthesis, 464 
Aspidosperma spp. 

alkaloids 
synthesis, 92,262 

radical cyclisation, 272,277 
aspidospermidine 

synthesis, 261,265 
radical cyclisation, 272 

assoanhe, 0x0-, synthesis, 146 

asteriscanolide, synthesis, 87, 293 
asymmetric processes, 1-21 
asymmetric protonation, 7-8 
asymmetric reactions, Diels-Alder reaction, 

96-98 
augustamine, synthesis, 156 
avermectin, synthesis, 19 1 
1-azabicyclo[2.2. llheptyl systems, synthesis, 

2-azabicyclo[3.3. llnonane, synthesis, 263 
azabicyclo[4.3 .O]nonen-8-one, synthesis, 

2-azabicyclo[ 3.3.0]octane, synthesis, radical 

aza-Claisen rearrangement 

412 

solid-phase, 223 

cyclisation, 268 

N-allylpyrrolidines, 29 1 
enolates, 51 

aza-Cope rearrangement, 44 
azacrown ethers, synthesis, 63-67 
[3.3] azacyclophanes, synthesis, 76 
[3.3] azacyclophanes, N,”-dicyano-, 

synthesis, 76 
aza Diels-Alder reaction, 105 
aza-Diels-Alder reaction, Danishefsky ’s 

diene, chromium complexes, 34 
aza Diels-Alder reaction, tetrahydro- 

quinoline synthesis, 407 
2-aza- 1,3-dienes, synthesis from 

N-allylimines, 530 
4-aza- 1,6-dienes, radical cyclisation, 392 
azadirachtin, synthesis, 93, 210 
azafuranose, synthesis, 4 1 1 
aza-C-glycosides, synthesis by 

halocyclisation of sugar derived 
oaminoalkenes, 130 

3-azahepta-3JYdiene, 2,2-dimethyl-, reaction 
withLDA, 531 

azamacrolides, synthesis, 283 
7-azanOrbOrnaneS, synthesis, 89 
aza-Payne rearrangement, a-hydroxy- 

aziridines, 333 
2-azapenta- 1,3-dienes, 5-substituted, 

synthesis, 53 1 
azapyranose, synthesis, 4 1 1 
aza-5-silabicyclo[5.2.O]nonan-9-one, 

synthesis, radical cyclisation, 
267,272 

azasteroids, synthesis, 409 
azasugars, synthesis, 107 
azatyrosine, synthesis, 3 13 
aza-Wittig reaction 

aldehydes, 183 
azides, 186 

N-[ (tert-butox ycarbonyl)methyl]vinyl- 

azepine, 3-benzoyloxy-4-bromohexahydro-, 

azepines 

aza-Wittig rearrangement, 44 

aziridines, 53 

synthesis, 132 

chromium complexes, cycloaddition with 
alkenes, 111 

synthesis, 109 
azetidine, 1,3-dinitr0-3-(bromomethyl)-, 

metidine, 2-phenyl-, synthesis, 187 
azetidine, 1,3,3-trinitro-, synthesis, 417,418 
azetidines 

conversion into azetidines, 417 

3-alkoxy, synthesis, 519 
2-alkyl, synthesis, 187 
synthesis from p-amino ketones, 328 

2-azetidiniminium salts, 390 
azetidin-3-one oxime, N-(p-toxy1)-, oxidative 

nitrolysis, 41 7 
azetidin-Zone, 4-trimethylsilyl-, reaction 

with aldehydes, 439 
azetidinones, N-Boc-, ring opening, 3 17 
azides 

P-phenylseleno, synthesis, 330 

sulfonyl, reaction with chiral 
cyclohexane- 1,2-diamine 
phosphonamides, 4 

transition metals, 369 
synthesis from amines, catalysis, 

4-azidobenzyloxycarbonyl group, amine 

azidonucleosides, reduction, 488 
aziridination, 527-528 

aziridine, N-acetyl-, deprotection, 476 
aziridine, 2-benzoyl- 1 -arylsulfonyl-, 

synthesis, 524 
aziridine, N-[( tert-butoxycarbony1)- 

methyllvinyl-, aza-Wittig 
rearrangement, 53 

protection, 479 

intramolecular, rhodium catalysis, 368 

aziridine, 2-imino-, synthesis, 186 
aziridine, methylene-, synthesis, 389 
aziridine, phenyl-, ring-opening, 395 
aziridine, P-phenylvinyl-, synthesis, 524 
aziridine, N-sulfinyl-, synthesis, 527 
aziridine, N-sulfonyl-2-[ (2-alkox y- 

carbonyl)ethenyl]-3-aryl-, 
synthesis, 387,524 

aziridine, vinyl-, synthesis, 389 
aziridine-2-carbox ylates 

benzyl ester, synthesis, 339 
ring opening, 339 
synthesis, 193, 389 

aziridine-2-carboxylates, 2-methyl-, 

aziridine- 1,2-dicarboxylates, synthesis, 387 
aziridines 

hydrogenation, 336 

N-acyl-2-methyl-, synthesis, 3 19 
amides, deprotection, 476 
bicyclic, ring-expansion, cobalt catalysis, 

hydrazone, N-amino-, alkylation, 192 
a-hydroxy-, aza-Payne rearrangement, 

hydroxyalkyl-, synthesis, 33 1 
P-hydroxymethylene-, synthesis, 33 1 
keto-N- [ (tert-butox ycarbony1)methy 1] -, 

(p-phenylvinyl), synthesis, 387 
N-prop-2-ynyl(vinyl)-, aza-Wittig 

rearrangement, 53 
ring-opening, 146,331 

thiols, 8 
synthesis, 524 
synthesis from imines, 387 

asymmetric catalysis, 15 
synthesis from oximino ethers, 539 

N-(aziridin- 1-yl)imine, conversion into 
alkenes, 176 

N-aziridinylimine, a-oxetanyl-, ring 
expansion, 532 

2H-azirine, 3-amino-, synthesis, 389 
azirine, cycloaddition with cycloheptatriene 

tricarbonyl chromium complexes, 
111 

synthesis, 188 

365 

333 

Wittig olefmation, 53 

W-azirines, 3-amino-, 2,2-disubstituted, 

azocine, synthesis, 406 
azoles 

N-arylation, 157 
1 -(4-bromophenacyl)-, synthesis, 

microwave effect, 377 
azomethine ylides 

cycloaddition, 88-89 
1,3-~yclodaddition to proline benzyl ester 

synthesis, 154 

reduction, 193 
synthesis, 193 

N-acryloyl derivatives, 5 

azox ybenzenes 

azulenones, hydro-, synthesis, 207 
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baccatin 111, synthesis, 93,476 
Baeyer-Villiger oxidation 

asymmetric, cyclic ketones, 10 
bicyclobutanones, enzyme mimic, 288 
cyclohexanones, 296 
ketones, 314 

baiyunoside aglycone, synthesis, 150 
balanol, synthesis, 468 
Barbier reaction, ally1 bromide with 

aldehydes, 440 
Barbier-type allylation, aldehydes, 439 
Barbier type reactions, samarium diiodide 

barbituric acids, nitration, 416 
bartanol, synthesis, 471 
Barton-McCombie reaction, deoxygenation, 

495 
4-basmen-6-ene, 7,8-epoxy-, synthesis, 208 
Beckmann rearrangement, oximes, 537 
Behera’s amine, synthesis, 429 
bentonite, Algerian, amine reaction with 

benzalde h yde 

promotion, 44 

carbonyl compounds, 5 17 

addition to diethylzinc, 149 
addition to dimethylzinc, 149 
aldol reaction, 436 
allylation, 167 

catalysts, 359 
chiral imine, addition to silyl ketene 

acetal, 5 
chiral imines, addition to Grignard 

reagents, 5 
reaction with diketene, titanium 

tetraisopropoxide promotion, 8 
reaction with isopropyl acetoacetate, 8 
reaction with methallyltributyltin, 167 
reaction with phosphonium halides, 500 
reaction with silirane, 154 

benzaldehyde, khlOrO-, Heck reaction, 48 
benzaldehyde, 2,4,6-trimethoxy-, 

decarbony lation, 179 
benzamide, diethyl-, reaction with 

sec-butyllithium, 140 
benzamides 

an$on, reaction with alkyl chlorides, 7 
orfho-silyl-, lithiation, 139 

benzene 
alkyl- 

synthesis from aryl ketones, 41 
synthesis from benzylic phenylamines, 

43 
asymmetric oxidation to benzenediols, 

bromination, 126 
1,2-diamino-, reaction with bis-thio 

a,a’-dibromo- 1,2-dialkyl-, cathodic 

hexafluoro-, monohydrogenation, 42 
iodination, 126 
iodo-, coupling with diketones, 363 
iodosyl- 

Pseudomonas putida, 16 

sulfonyl imines, 519 

reduction, 101 

enol ether oxidation, 354 
oxidation, catalysis, salen manganese 

complexes, 353 
mononitration, 4 15 
nitroso-, synthesis, 419 
polyhalo-, nitration, 416 
1,3,5-trimethoxy-, synthesis from 
2,4,6-trimethoxybenzaldehyde, 179 

benzene diacetate, iodo-, cleavage of 
(trimethylsilyl)bicyclo[n. 1 .O]- 
alkenes, 309 

dihydroxylation, chiral catalysts, 
10 

benzene- 1,2-diol, asymmetric 

benzenediols, synthesis from benzenes, 
Pseudomonas putida, 16 

benzeneselenenyl bromide, reaction with 
allylic alcohols, 443 

benzeneselenyl bromide, reaction with 
y,&alkenyl enamines, 188 

benzenesulfenyl chloride, 2-nitro-, reaction 
with amines, 193 

benzenethiosulfonate, S-( 2,4-dimethoxy- 
benzyl)-4-methyl-, sulfenylation, 
464 

benzil 
monoimines, reduction, 532 
photooxidation, 289 
reduction, 172 
synthesis from 4,5-diphenylimidazole, 

benzimidazoles, synthesis, solid-phase, 226 
1,2-benziodoxol-3( lH)-one, 1 -(tert-butyl- 

416 

peroxy)-, benzyl ether oxidation, 
460 

benzoates, 6-deoxybromo-4-O-p-methoxy-, 
synthesis, 466 

benzoates, 6-deoxychloro-4-O-p-methoxy-, 
synthesis, 466 

benzoates, P-sulfonyl-, synthesis, 45 
2-benzoazocin- 1 (W-one, 3,6-epoxy-3,4,5,6- 

tetrahydro-, synthesis, radical 
cyclisation, 274 

benzocrown ethers, 4’-iOdO-, vinylation, 63 
benzocyclobutene, 1,2-dioxo-, chromium 

benzocyclobutene, 1 -methoxy-, 

benzocyclooctadione, chromium tricarbonyl 

benzodiazepines 

tricarbonyl complex, 50 

cycloaddition, 101 

complex, 50 

deprotonation, solid-phase, 225 
synthesis 

solid-phase, 227 
Stille reaction, 49 

benzodiazepin-2-ones, synthesis, microwave 

benzodiazepin-6(5H)-ones, synthesis, 5 38 
benzodioxine, synthesis, 101 
benzofuran, dihydro-, synthesis, radical 

cyclisation, 273 
benzofurans 

perhalogenated, conversion into 
phenylpropionoic acids, 43 

synthesis 
radical cyclisation, 277 
solid-phase, 234 

effect, 377 

benzoheterocyclic compounds, synthesis, 

benzoic acid 
radical cyclisation, 272-275 

2-alkynyl-, cyclisation, 290 
3-amino-, cyclic hexapeptides, 78 
2,6-diaryl-, conversion into chiral clefts, 

synthesis from benzyl methyl ether, 309 
79 

benzoin, deoxy-, nitrosation, 419 
benzoin, dihydro-, synthesis, 172 
benzo[dlindeno[ 1,2-b]azepine, synthesis, 

radical cyclisation, 274 
benzonitrile, p-chloro-, coupling to vinyl- 

silane, 362 
benzo- 1,3-0xathiin-2-ones, thermolysis, 103 
benzophenone 

2-( l-alkyny1)-, cyclisation, 45 1 
reaction with organolithium compounds, 

137 
benzopyran, dibromo-, reaction with 

benzopyran, dihydro- 
butyllithium, 108 

iodinated, synthesis, 126 
synthesis, solid-phase, 216 

2H- 1-benzopyran, 3,4-didehydro-, synthesis, 
108 

benzopyranoisoxazolidinone, chiral 
auxiliary, amide enolate 
alkylation, 2 

benzopyran-2-ones, arylation, 157 
1 ,2-benzoquinone, 3,5 -di- tert-buty 1 - , 

reaction with aldoximes, 538 
p-benzoquinone, 2,3-dichloro-5 ,6-dic y ano-, 

1,3-dithiane deprotection, 475 
o-benzoquinones, cycloadditions, 101-1 04 
benzothiazole-2-sulfonyl chloride, m i n e  

protection, 48 1 
benzothietes, synthesis, 102 
benzo[b]thiophene, 3-amino-2-nitro-, 

synthesis, 430 
benzo[b]thiophene, 2-amino-3-nitro-, 

synthesis, 430 
benzothiophene, dihydro-, synthesis, radical 

cyclisation, 272 
benzothiophene, tetrahydro-, synthesis, 

radical cyclisation, 272 
benzothiophenes, synthesis, radical 

cyclisation, 277 
benzotriazole, a-amino-, synthesis, 326 
benzotriazole, aminoalkyl-, synthesis, 392 
benzotriazole, N-(a-ethoxyall y1)-, lithio 

anion, conversion into 
P,y-unsaturated carboxylic acids, 
31 1 

N-trityl amino acids, 3 16 

nitro-, coupling reagent, peptide 
synthesis, 347 

benzotriazole, prop-2-ynyl-, coupling with 
prop2-ynyl bromide, 5 12 

N-benzotriazolylimines, conversion into 
iminyl radicals, 532 

benzoxathiazepine 2,2-dioxide, synthesis, 
191 

benzoxazoles, synthesis, 538 
5H, 12H-[ l]benzoxepino[4,3-b]indol-6-one, 

synthesis from 2,3-dihydro- 
4-(pheny1hydrazono)- 
1 -benzoxepin-5-(4H)-one, 192 

1 -benzoxepin-5-(4H)-one, 2,3-dihydro-4- 
(pheny1hydrazono)-, conversion 
into 5H,12H-[ llbenzoxepino- 
[4,3-b]indol-6-one, 192 

benzotriazole, hydroxy-, reaction with 

benzotriazole, 1 -(2-naphthylsulfonyloxy)-6- 

benzoxepins, synthesis, 252 
benzoylation, polyols, microwave effect, 

benzoyl chloride, addition to alkynes, 
382 

catalysis, rhodium complexes, 
364 

benzyl alcohol, oxidation, 164, 165 
benzylamine, N-benzoyl-2-aryl-, conversion 

benzylamine, N,N-dimethyl-, borane 

benzylamine, a-methyl- 

into imidoyl chlorides, 187 

complexation, 142 

enamine with acetylbutyrolactone, 

enamine with cyclic P-keto esters, 

imines, reduction, 5 

silyl-N-benzylidene, reaction with acid 

synthesis, 142 

reaction with acrolein, 4 

Michael additions, 4 

benz ylamines 

chlorides and trifluoroacetonitrile, 178 

benzyl bromide, reaction with organolithium 

benzyl chloride 
compounds, 137 

alkylation of 1,2,4-triazole, microwave 

coupling with vinylalanes, 151 
benzylic halogenation, 119 
benzylic oxidation, catalysts, salen 

benzylidenes, 4-methoxy-, oxidative ring 

effect, 382 

manganese complexes, 353 

opening, 132 
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benzylidenes, oxidative ring opening, 132 
benzylimine, p-anisyl-, pinacol coupling, 

benzylimines 
529 

isomerisation, 528 
N-protected-N-(4-methylpent-3-enyl)amino 

rearrangement, 193 
aldehyde, cyclisation, 520 

benzyloxylation, carbonyl compounds, 439 
benzyne, cycloaddition with acyclic diene, 

biaryls 
108 

synthesis, 505 
solid-phase, 223,232,234 
Stille reaction, 49 
Suzuki reaction, 50 

3,3 ’-bibenzo[b]thiophene, 
2,2’-bis(diphenylphosphino)- 
4,4’,6,6’-tetramethyl-, ruthenium 
complex, catalyst, hydrogenation, 
496 

bicyclic compounds, spiro, synthesis, 5 19 
bicyclisation, nitriles, titanium catalysts, 366 
bicyclo[n. 1 .O]alkenes, (trimethylsily1)-, 

cleavage, iodobenzene diacetate, 
309 

bicyclobutanones, bio-Baeyer-Villiger 
oxidation, 288 

bicyclo[4.4.O]decane, synthesis, 206 
bicyclo[5.3 .O]decane, synthesis, 207 
bicyclo[5.3.0]decanone, synthesis, 207 
bicyclo[7.3.0]dodecenol, synthesis, 208 
bicyclo[4.2.1 Inonane, synthesis, 2 10 
bicyclo[2.2.2]octane, synthesis, solid-phase, 

bicyclo[3.2. lloctane, synthesis, 210 
bicyclo[3.3 .O]octane 

conversion into clefts, 79 
synthesis, 205 

220 

bicyclo[2.2.2]oct-5-en-2-ol,2-vinyl-, Cope 
rearrangement, 507 

bicyclo[5.3.l]undecane, synthesis, 210, 507 
bicyclo[6.3.0]undecenone, synthesis, 207 
biheteroaryls, synthesis, radical cyclisation, 

binaphthols 
276 

protonation, 8 
rare earth complexes, nitro-aldol 

Wittig rearrangements, 509 
reactions, 44 

1,l ’-binaphthyl, conversion into chiral clefts, 

1,l ’-binaphthyl, 2,2’-bis(diphenyl- 
79 

phosphino)-, ruthenium catalyst, 
hydrogenation, 11 

phosphino)-5,5’,6,6’,7,7’,8,8’- 
octahydro-, ruthenium complex, 
catalyst, hydrogenation, 495 

binaphthyl, synthesis by Ullmann coupling, 
chiral, 5 

binaphthyl titanate, catalyst, aldol reaction, 
437 

biotransformation 

1,l ’-binaphthyl, 2,2’-bis(diphenyl- 

alcohol synthesis, 447-448 
epoxide synthesis, 45045  1 

2,2’-bipyridine, 4,4’-dienamine-, synthesis, 
534 

2,2’-bipyridine, 4,4’-diformyl-, synthesis, 
534 

bisazides, reduction, 5 18 
bis(benzazaphosphole), rhodium complexes, 

biscalix[4]arenes 
fluoride receptor, 75 
synthesis, 75 

hydrogenation, 496 

B ischler-Napieralski reaction, solid-phase, 

bis-dienes, siloxane-tethered, intramolecular 
223 

Diels-Alder reactions, 100 

bis(dihydropyran), chiral protecting group 
for polyols, 6 

bis-gluco-crown ethers, synthesis, 62 
bisisoxazoles, synthesis, 538 
bismuthane, tris(2-methoxyphenyl)-, 

bismuth chloride 
macrocyclic ester synthesis, 61 

halogenation, 120 
reduction of aromatic nitro compounds, 

bismuth compounds, aryl, Heck reactions, 

bismuthonium salts, vinyl-, Heck reaction, 

bismuth trichloride, reduction of alkenes, 43 
bispidinone, azacrown ethers, 65 
Blaise reaction, cyanohydrins, 305 
bonds 

193 

504 

504 

activated C 4 ,  cyclisation, 196-202 
C=C, formation, 124 
C-C 

formation 
alcohol synthesis, 435-441 
solid-phase, 216-225 

asymmetric catalysis, 15-16 
chiral catalysts, 12-16 

synthesis 

C-H, oxidation, catalysis, 353-354 
C-halogen, reduction, catalysis, transition 

C-heteroatom 
metals, 363 

formation, solid-phase, 225-227 
synthesis, catalysis, transition metals, 

C-N, formation, solid-phase, 225-226 
C-0 

formation, solid-phase, 226-227 
synthesis, palladium catalysts, 363 

C-P, formation, solid-phase, 227 
C S ,  synthesis, palladium catalysts, 363 
unactivated C-C, cyclisation, 202-204 

allylation of carbonyl compounds, 439 
conversion into P-amino alcohols, 6 
conversion into chlorohydrins, 132 

borane, allyl(diisocedry1)-, allylation of 

borane, bromodimeth yl- , ace t al cleavage, 

borane, isocaranylchloro-, reaction with 

borane, pinacol-, hydroboration, 358 
borane, prop-2-ynyl-, reaction with 

aldehydes, 5 13 
borane, vinyl- 

363 

borane, allyl- 

carbonyl compounds, 439 

473 

carboxylic acids, 436 

coupling with iodoarenes, catalysis, 361 
intramolecular Diels-Alder reactions, 95 
synthesis from hex-1-yne, 358 

alk- 1 -ynyl-, addition to aldehydes, 

reduction, ketones, 172 

boranes 

asymmetric catalysis, 15 

boration, imines, 522 
boronates 

alkynyl 
arylation, 511 
rearrangement, 123 

allyl, synthesis, palladium catalysis, 365 
a-amino, synthesis, 328 
cyclopropyl-, Suzuki coupling reaction, 

dienyl, synthesis from vinylboronate 

vinyl-, conversion into a-bromo ketones, 

vinyl, conversion into dienylboronate 

vinyl- 

362 

esters, 48 

120 

esters, 48 

conversion into vinyl halides, 123 
synthesis from vinylsilanes, 49, 154 

boronic acid, 2-formyl-4,5-methylenedioxy- 
phenyl-, cross-coupling reactions, 
34 

boronic acids 
aryl 

coupling to iodonium salts, 506 
oxidation, 45 1 

protection, 488 
Suzuki coupling to haloarenes, 506 

boronic acids, vinyl-, halogenation, 123 
bouvardin, synthesis, 36 
bowls, synthesis, 78-80 
brassinin, 4-methoxy-, synthesis from 

4-methoxy-3-aminomethylindole, 
1 94 

brefeldin, synthesis, 204,213 
brefeldin A, synthesis, 141 
brevetoxin B, synthesis, 25 1 
brevetoxins, synthesis, 255 
bromides (see also alkyl bromides; allyl 

allylic, addition to aldehydes, 168 
bromides) 

aryl 
amination, 363 
conversion into biaryls, solid-phase, 

coupling with arylboronic esters, 506 
Heck reaction with butyl acrylates, 504 
reaction with amines, solid-phase, 226 

aryl selenyl, conversion into vinyl 
selenides, alkenyl zirconium 
compounds, 23 

carboxylate, 129 

223 

homo-Michael addition to cyclopropyl 

vinyl, dehalogenation, 5 12 

arenes, 126 
aromatic compounds, 164 
benzene, 126 
N-bromosuccinimide, 126 
1,3-diketones, 178 
kketo esters, 119 

bromination 

brominative decarboxylation, 
a,P-unsaturated carboxylic acids, 
124 

bromine 
1,2-(diphenylphosphino)ethane, laurenan 

triphenylphosphine, bromination of 
synthesis, 13 1 

P-carboline, 126 
bromoetherification, phenols, 130 
bromoform, addition to cyclodeca- 1,5-diene, 

bromolactonisation, copper bromide, 130 
2-bromo-4-methoxyphenyl group, hydroxy 

bromonitro compounds, synthesis, 537 
Brook rearrangement, 127, 142 

bulnesene, photolysis, 2 10 
butadiene, N-phenyl- 1 -aza-2-cyano-, 

butadiene, 1 -trimethylsilyloxy-, reaction 

207 

protection, 46 1 

carbocyclic compound synthesis, 500 

conversion into piperidines, 105 

with a, p-didehydroamino acids, 
97 

butadienes 
addition to nitroalkenes, 98 
2-alkoxy-, cycloaddition with 

phenyltriazolinedione, 97 
amino, reaction with phenylalkynyl 

tungsten carbene complexes, 95 
cycloaddition with germene, 155 
dilithiated, synthesis, 143 
reaction with a,P-didehydroamino acids, 

97 
butane, 2,2,3,3-tetramethoxy-, diol 

butane 2,3-bisacetal, diol protection, 467 
butanoic acid, a$-diamino-, synthesis, 339 

protection, 467 
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butan- 1 -ol,2-(N-ethoxycarbonylamino)-, 

butan-2-one, allylation, 153 
buta-3-ynylamines, synthesis, 522 
bu t-2-enal,2- [(methyl thio)me thyll-, 

synthesis, 532 
butene, 4-amino-4-phenyl-, synthesis, 522 
but-2-ene, 2-methyl-, nitrosation, 419 
cis-butene- 1,4-diol, cyclic acetal, Heck 

but-3-enoates, 2-hydroxy-, synthesis, 445 
but-2-enoates, 4-hydroxy-, Heck reaction, 

butenolides 

resolution, 186 

reaction, palladium-catalysed, 14 

304 

5-acyloxy-, synthesis, 305 
addition to nitrones, 90 
y-alkylidene-, synthesis, 29 1 
5-menthyloxy-, synthesis, 304 
4-stannylated, synthesis, 304 
5-substituted, synthesis, 304 
synthesis, 287 
4-vinyl-, synthesis, 304 

but-2-enolides, synthesis, 303-305 
but- l-en-3-one, synthesis, 177 
but-2-enyl, 4-cyano-, phosphate protection, 

473 
tert-butoxycarbonyl group, amine protection, 

47 8 
butyl acrylate, Heck reaction with aryl 

bromides, 504 
butylamines, recognition by calix[4]arenes, 

71 
tert-butyldimethylsilylation, alcohols, 456 
tert-butyl bromoacetate, reaction with 

organolithium compounds, 137 
tert-butyl nitrite, fluorination, 126 
but-Zyne, 1,4-dibromo-, reaction with 

but-3-ynyl alcohols 
cyclisation, 287 
reaction with organotransition metal 

carbonyls, 25 
reaction with tributylstannyl triflate, 449 
synthesis, 446 
synthesis from allenylstannanes, 155 

diazacyclodecadiyne, 68 

butyrolactone, a-hydroxy-, lignans, 
synthesis, 284 

y-butyrolactone, a-alkylidene- 
fluorinated, synthesis, radical cyclisation, 

synthesis, radical cyclisation, 277 

y-alkylidene, synthesis, 293 
chiral, synthesis, 14 
enamine with a-methylbenzylamine, 

butyrolactones, a-methylene-, synthesis, 

butyrolactones, synthesis, 284,29 1 

269 

butyrolactones 

reaction with acrolein, 4 

287,301-303 

C 

cadmium, dibutyl-, cyclisation of enamines, 

cadmium, difluoroalkyl-, synthesis, 127 
caesium fluoroxysulfate, conversion into a- 

fluorinated steroidal enones, 123 
caesium thiolates, cleavage, solid-phase 

synthesis, 229 
calicheamicinone, synthesis, 156 
calix[4]arene, bis(acetamid0)- 

150 

dibromination, 7 1 
dinitration, 7 1 

calix[4]arene, 1,3-dihydroxy-2,4-disulfonyl-, 

calix[4]arene, mono( acetamido)-, conversion 
synthesis, 69 

into chiral calix[4]arenes, 7 1 

calix[4]arene, tetra-p-cyanomethyl-, 
alkylation, 69 

calix[5]arene, bis(ary1azo)-, synthesis, 73 
calix [ 51 arene, p-tert-butyl- 

synthesis, 72 
1,3,4-trisferrocenoyl ester, synthesis, 73 

calix[7]arene, p-tert-butyl-, synthesis, 74 
calix[8]arene, p-tert-butyl- 

doubly-crowned, synthesis, 75 
synthesis, 74 
1,3,5,7-tetramethyl ether, synthesis, 74 

calix[4]arenediol, dimethoxy-, chloro- 
methylation, 71 

calixarene phosphine oxides, synthesis, 70 
calixarenes 

alkylation, 69 
bridged, synthesis, 71 
o-(tert-buty1)phenol derived, synthesis, 

multiple, synthesis, 75 
nitration, 415 
synthesis, 69-75 
upper rim, modification, 70 

bridged, synthesis, 509 
chiral, synthesis from 

1,3-dithiol derivatives, 69 
monothiol derivatives, 69 
synthesis, 69-72 

70 

calix[4]arenes 

mono(acetamido)calix[4]arenes, 7 1 

calix[4]arenes, tetraalkoxy-, formylation, 7 1 
calix[4]arenes 

tetraethers, synthesis, 69 
tetrathiol derivatives, 69 
trithiol derivatives, 69 
water-soluble, 7 1 

calix[5]arenes, synthesis, 72-73 
calix[ 6larenes 

chloromethylation, 74 
Claisen rearrangement, 74 
formylation, 74 
halogenation, 74 
nitration, 74 
quinones, synthesis, 74 
synthesis, 73-74 

calix[7]arenes, synthesis, 74-75 
calix[8]arenes, synthesis, 74-75 
calix-azacrowns, synthesis, 72 
1,4-~alix[6]crown ethers, synthesis, 74 
calixcrowns, synthesis, 69 
calix[4]hydroquinones, perbromination, 7 1 
calix[8]hydroquinones, perbromination, 7 1 
calix[4]indoles, synthesis, 72 
calix[4]naphthalenes, synthesis, 72 
calix[4]resorcinarenes, synthesis, 71-72 
calix[6]resorcinarenes, synthesis, 74 
calyculin A, synthesis, 146 
calystegine, synthesis, 35,329 
camphan-2-01,3-mercapto-, a-sulfinyl- 

acrylate, cycloaddition with 
cyclopentadiene, 96 

camphanoyl iodide, monoesterification of 
meso-diols, 16 

camptothecin 
synthesis, 145,263 

radical cyclisation, 276 
cannabinol, hexahydro-, synthesis, 102 
ca nellanes, synthesis, 208 
Azl2)-capne1lene, synthesis, 504 
E-caprolactam, N(2-cyanoethyl)-, 

carbamates 
hydrogenolysis, 186 

0-ally], deprotonation, 141 
deprotonation, 142 

sparteine, 137 
a-ethoxy, conversion into acyl iminium 

ions, 188 
iodocyclisation to dienes, 120 
a-silyl, carbon-silicon bond cleavage, 

154 

vinyl, synthesis, 141 
carbamoyl radicals, cyclisation, 267 
carbanions 

a-halo, synthesis from sulfoxide-lithium 

reactions, chiral auxiliaries, 3-4 
exchange, 138 

carbapenems, fluorinated, synthesis, 122, 

carbazole alkaloids, synthesis, 33 
carbazoles 

9-substituted, synthesis, radical 

synthesis, 99 
synthesis from 

132 

cyclisation, 275 

2,4-dihydropyrrolo[3,4-b]indoles, 103 
carbene complexes, reactions, 25-26 
carbene palladium catalysts, Heck reaction, 

carbenes 
48 

alkynyl, cycloaddition with cyclic 

p-amino vinyl, cycloaddition with 

cyclic, synthesis, 25 
[2 + 2 + 21 cyclisation with dienes, 25 
vinyl 

enamines, 25 

alkynes, 25 

Dotz reaction with acetylenes, 24 
reaction with dienes, 25 

vinyl cyclopmpyl, rearrangement, 26 
vinylmethoxy, cyclopropanation, 26 

carbenium ions, cyclic vinyloxo-, Diels- 
Alder reaction with 
a,fbunsaturated acetals, 98 

carbenoids, synthesis from a-diazo esters, 
15 

carboalumination, alkenes, 15 1,443 
carboc ycles 

halomethy lene-, synthesis, 122 
hydroxylated, synthesis from epoxides, 

polyoxygenated, synthesis, 33 
synthesis, Suzuki reaction, 49 

153 

carbocyclisations, transition metal catalysis, 

carbodiimides 
44 

dicyclohexyl-, epoxidation, 239 
reaction with amines, 190 

carbohydrate lactones, olefination, 46 
carbohydrates 

protection, p-nitrophenyl group, 46 1 
radical cyclisation, 270-27 1 
synthesis, asymmetric dihydroxylation, 

unsaturated nitro, cycloaddition, 9 1 
unsaturated sulfones, cycloaddition, 91 

P-carboline, 2-hydroxytetrahydro-, synthesis, 

P-carboline, 1,2,3,4-tetrahydro- 

chiral catalysts, 10 

42 1 

4-substituted, synthesis, radical 

synthesis, solid-phase, 222 

bromination, 126 
synthesis, microwave effect, 377 
synthesis from indole, 106 

cyclic, ring opening by azide, 332 
cyclisation onto carbonyl compounds, 57 
olefination, 47 

conversion into methane, 55 
reaction solvent, hydrogenation, 43 
solvent, hydrogenation, alkenes, 495 

cyclisation, 274 

P-carbolines 

carbonates 

carbon dioxide 

carbon disulfide, conversion into thioamides, 
146 

carbonimidoyl dichlorides, conversion into 
enediol iminocarbonates, 187 

carbon monoxide, reaction with P-iodo- 
a$-unsaturated imines, 5 19 
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carbon nucleophiles, addition to carbonyl 
groups, chiral catalysts, 12-13 

carbon tetrabromide, aluminium tribromide, 
alkyl halide synthesis, 1 19 

carbonylation, catalysis, transition metals, 
364-365 

carbonyl compounds 
alkoxy, reaction with allylindium, 15 1 
alkylation, 439 
alkynylation, 15 1 
allylation, 4 3 W 1  
p-amino, synthesis, 529 
y-amino, synthesis from a-silyl 

carbon nucleophile addition, chiral 

conversion into alcohols, 435-443 
conversion into halohydrins, 132 
a-diazo 

addition to allylstannanes, 156 
N-H insertion reactions, 399 
reaction with 1,l -diphenyl- 

carbamates, 154 

catalysts, 12-1 3 

methanimine, 184 
a-halo-, synthesis, 120 
hydrogenation, catalysis, transition 

metals, 356 
olefination, 500-502 

alkenic hydrocarbon synthesis, 45-47 
prochiral , enan tioselec t ive reduction, 

ruthenium catalysts, 442 
protecting groups, 473-476 
reaction with allylzinc reagents, 149 
reaction with organolithium reagents, 169 
reaction with sulfimine, 449 
reduction 

diisopropoxytitanium borohydride, 44 1 
lithium hydride compound with nickel 

acetate, 442 
Reformatsky reaction with ethyl 

bromodifluoroacetate, 124 
a-silyl, synthesis, 154 
a-sulfinyl, synthesis, 174 
thioacetalisation, 475 
a, Sunsaturated 

conjugate addition, copper salt 
catalysis, 368 

hydrogenation, 43 
reduction, 172 

allylstannanes, 156 
y,&unsaturated, synthesis from 

carbonyl-ene cyclisation, titanium 

carbonyl ene reaction, conversion into 

carbonyl groups, addition reactions, 

carbonyl ylides, cycloadditions, 92 
carbopalladation-cyclisation, pentynoic 

acids, 293 
carbovir, synthesis, 7 
N-carboxyanhydrides, N-urethane protected, 

carboxylic acids (see also alkenoic acids; 

binaphthol dihalide catalysts, 56 

tetrahydrofurans, 245 

catalysis, Lewis acids, 358 

345 

alkynoic acids), 309-325 
alkynoic, cyclisation, 299 
a-aryloxy, homochiral, synthesis, 3 10 
conversion into 1 ,1-difluoroolefins, 125 
conversion into ketones, 166 
2-fluoro-, synthesis, 3 12 
a-halo 

synthesis, 3 12 
synthesis from dicyanooxiranes, 121 
synthesis from a-trichloromethyl 

alcohols, 121 
3-hydroxy-, lactonisation, 282 
a-hydroxy, H-D exchange, retention of 

P-hydroxy, synthesis, solid-phase, 216 
P-polyfluoroalkylQ-keto-, rearrangement, 

configuration, 448 

193 

protecting groups, 468472 
reaction with isocaranylchloroborane, 

synthesis, 353 
synthesis from a-halo ketones, 175 
unsaturated, 3 1 1-3 12 

hydrogenation, 496 
a$-unsaturated 

brominative decarboxylation, 124 
hydrogenation, 43 

436 

chiral catalysts, 11 
carceplex, calix[4]arene-based, 75 
carcerands, synthesis, 78 
Cardmonam, synthesis, 521 
carnitinamide, conversion into p-lactones, 

282 
caryoph yllenes 

synthesis, 208 
transannular cyclisations, 206 

castanospermine, synthesis, 107,401 
catalysis, transition metals, 353-372 
catecholalane, aldehyde synthesis, 165 
catechol ditriflates, coupling to alkynes, 5 11 
catechols, synthesis, 139 
CC-1065, synthesis, 22 
cembrene, synthesis, 208 
cephalosporins, carboxy group protection, 

47 1 
cephalotaxine, synthesis, 394 
ceric ammonium nitrate, cleavage, ethers, 

ceroplastin sesquiterpenes, synthesis, 142 
chalcones 

456 

dibromination, 129 
epoxides, conversion into pchloroenones, 

Julia asymmetric epoxidation, 240 
chiral auxiliaries, 1-7 
chiral bases, asymmetric processes, 7 
chiral catalysts, asymmetric processes, 9-16 
chiral reagents, asymmetric processes, 7-9 
chlorides (see also acid chlorides; alkyl 

125 

chlorides) 
aroyl, decarbonylative addition, catalysis, 

rhodium complexes, 364 
chlorination 

arenes, 125 
microwave effect, 385 
phenolic ethers, 126 

chlorine atom transfer, copper-catalysed, 
proline synthesis, 277 

chlorohydrins, synthesis from 1,l -dichloro- 
prop2-ene indium compounds, 
132 

a-chloronitroso compounds, reaction with 
amines, 536 

chloroperoxidase, alkene epoxidation, 450 
chromanes, synthesis, 102 
chromans 

274 
methoxy-, synthesis, radical cyclisation, 

synthesis, radical cyclisation, 274 
chromene, epoxidation, 355 
chromium, tricarbonyl(styrene)-, synthesis, 

144 
chromium acrylates, arabinose tricarbonyl-, 

Diels-Alder reaction with dienes, 
98 

chromium catalysts, salen, epoxidation, 238 
chromium complexes 

azepines, cycloaddition with alkenes, 11 1 
cycloheptatriene tricarbonyl, 

1,2-dimethoxybenzene(tricarbonyl)-, 

tricarbon yl 

tricarbonyl(q6-cyclobutabenzene)-, 

cycloaddition with 1,3-dienes, 1 1 1 

deprotonation-silylation, 35 

chiral, synthesis, 35 
hetero-Diels-Alder reactions, 34 

synthesis, 102 

tricarbonyl cycloheptatriene, 

tricarbon yl(c ycloheptatriene), 

trienes, cycloaddition with alkenes, 11 1 

cycloaddition with azirine, 1 11 

cycloadditions, 34 

chromium trioxide, oxidation, alcohols, 164 
ciguatoxin, synthesis, 249 
cinnamaldehyde, hydrogenation, 173 
cinnamates, synthesis, Heck reaction, 48 
cinnamyl alcohol 

addition to butyllithium, 445 
synthesis, 173 

cinnamyl bromide 
reaction with N-sulfonylimines, 387,524 

cinnamyl derivatives, addition of alkyl- 
lithiums, 136 

citronellal, cyclisation, selectivity, micro- 
wave effect, 381 

Claisen condensation, solid-phase, 219 
Claisen rearrangement, 129 

alkene synthesis, 51-52 
alkenic hydrocarbon synthesis, 508 
allylic alcohols, microwave effect, 378 
aluminium tris(binaphtho1ate) promotion, 

calix[6]arenes, 74 
ester enolates, 339 
a-halo esters, 3 12 
thermal acid catalysed ketal, 52 
triethyl orthoacetate, microwave effect, 

vinyl N,O-ketene aminals, 405 
vinylogous acetylenic, 52 

clavepictine, synthesis, 480 
cleavage 

chiral, 8 

378 

acid induced, solid-phase synthesis, 

base induced, solid-phase synthesis, 229 
nucleophilic, solid-phase synthesis, 

solid-phase oligomer synthesis, 227-235 
solid-phase synthesis, transition metals, 

228-229 

229-232 

233 
clefts, synthesis, 78-80 
cleft-type receptors, synthesis, 78-79 
Clemmensen reduction, aryl ketones, 174, 

clerodane diterpenic acid, synthesis, 507 
cobalt catalysis, ring-expansion, bicyclic 

aziridine, 365 
cobalt catalysts, carbocyclisation, 44 
cobalt complexes 

502 

enediynes, synthesis, 28 
salophen, radical cyclisation, 277 

cobalt octacarbonyl, Pauson-Khand reaction, 
112 

cobaltolactone complexes, a-all ylcyclopenta- 
dienyl, synthesis, 29 

cocyclisation, alkynes and allenes, 37 
[2+2+2] cocyclisation, alkynes, asymmetric 

coenzyme Q", synthesis, 15 1 
colloidal metals, hydrogenation, 497 
combinatorial synthesis, 326 

Comiphoru mukul, mukulol, 198 
compactin, synthesis, 109 
conduritol, asymmetric synthesis, 10 
condylocarpine, synthesis, 93 
Coniferue, norlignans, 146 
conjugate addition, catalysis, transition 

metals, 368-369 
constanolactone E, synthesis, 297 
Cope rearrangement, 25 

catalysis, 15 

catalysis, 370 

alkene synthesis, 5&5 1 
alkenic hydrocarbon synthesis, 506-508 
divinyl cyclopropanes, 26 
rhodium catalysts, 367 

copper bromide, bromolactonisation, 130 
copper catalysts, cyclopropanation, 499 
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copper nitrate 
Diels-Alder reaction, 96 
oxidation, alcohols, 164 
oxime conversion into carbonyl 

compounds, 537 
copper permanganate, oxidation, secondary 

copper reagents 
alkyl, addition to chiral N-acyl iminium 

ions, 188 
(dialkoxyboryl)methyl, aldehyde 

conversion into alkenes, 176 
(dialkoxybory1)methyl-, methylenation of 

aldehydes, 47 

alcohols, 164 

copper salts 
catalysts, conjugate addition, 368 
coupling reactions, alkynes, 364 

copper sulfate, catalyst, conversion of 
amines into aides,  369 

copper triflate, catalyst, Friedel-Crafts 
alkylation, 360 

cotylenol, synthesis, 56 
coumarin, 3-(2-carboxyacetyl)-4-hydroxy-, 

synthesis, 45 1 
coumarin, 4-hydroxy-, fluorination, 45 1 
coumarins, reduction, 40 
coupling reactions 

alkenes, 47-50,503-506 
alkenyl chromium complexes, 23 
catalysis, transition metals, 363-364 
catalysts, transition metals, 360-367 
organosilanes, 3 62-3 63 
titanocenes, 33 

Crabtree iridium, hydrogenation of alkenes, 

croomine, synthesis, 303 
cross-coupling reactions, stannanes, 156 
crotonates 

conjugated addition to ketyl radicals, 286 
reaction with enolates, chiral auxiliaries, 

44 

1 
crown ethers, 61-60,6143 

chiral, 62 
synthesis, 509 

crownophanes, synthesis, 61,75 
crown thioethers 

trans-cyclohexane-fused 12-mernbered, 

c yclohexano-fused 1 2-membered, 
synthesis, 66 

synthesis, radical cyclisation, 272 
cryptands, 6 1-60 

phenol-containing, synthesis, 68 
synthesis, 67-68 

cryptohemispherands, phenol-containing , 

cuprates, alkynyl-, coupling with 
synthesis, 68 

bis[phenyl( trifluoromethane- 
sulfonyl)oxy]iodoalkenes, 5 1 1 

cuprates 
allyl-, synthesis, 156 
reaction with fluorinated allylic acetates, 

I28 
curacin A, synthesis, 359 
cyanides, a.P-unsaturated, synthesis, 55 
cyanoacetyl compounds, reaction with 

isothiocyanates, solid-phase, 218 
cyanohydrin, 0-trimethylsilyl, synthesis, 

17 1 
c y anoh y drins 

asymmetric synthesis, oxynitrilase, 16 
conversion into amines, 328 
silyl-protected, synthesis from chiral 

sulfoximines, 8 
synthesis, 17 1,447 
0-trimethylsilyl, carbonyl group 

protection, 476 
cyanomethylation, solid-phase synthesis, 

cyclams, hydroxy-N-tosyl-, synthesis, 63 
cyclisation 

230 

catalysis, transition metals, 366367 
citronellal, selectivity, microwave effect, 

enamines, 534-535 
imines, 5 19-520 
isopulegol, selectivity, microwave effect, 

neoisopulegol, selectivity, microwave 

nitro compounds, 422426,425 
nitrones, 427428 
onto activated C-C bonds, 196-202 
onto unactivated C-C bonds, 202-204 
organomercury compounds, 150 
oximes, 537-539 

[2 + 21 cyclisation, 194 
[2 + 2 + 21 cyclisation, diynes and carbenes, 

25 
cyclisative cleavage, solid-phase synthesis, 

230 
c yclitols 

38 1 

38 1 

effect, 381 

chiral auxiliaries, acrylate ester reaction 

chiral protected, 7 
nitro, synthesis, 426 

[ 10 + 21 cycloaddition, 112 
[2 + 2 + I ]  cycloaddition, 112 

Pauson-Khand reaction, 37 
[2 + 2 + 21 cycloaddition, 112 
[2 + 21 cycloaddition, 87-88 

with cyclopentadiene, 97 

catalysis, transition metals, 370 
dibromoketene to olefins, 128 
ketenes to imines, 521 
trimethylsilylketene to aldehydes, 28 1 

[3 + 2 + 21 cycloaddition, 112 
[3 + 21 cycloaddition, 88-92 

[3 + 41 cycloaddition, oxyallyl cations with 

[4 + 21 cycloaddition, 93-109 

[4 + 31 cycloaddition, 109-1 10 
[4 + 41 cycloaddition, 87, 110 
[5 + 21 cycloaddition, 110 
[6 + 21 cycloaddition, 1 11 
[6 + 31 cycloaddition, 1 11 
[6 + 41 cycloaddition, 11 1-1 12 
[6x+ 2x1 cycloaddition, chromium 

complexes, 34 
[6x + 4x1 cycloaddition, chromium 

complexes, 34 
[8 + 21 cycloaddition, 1 12 
cycloaddition, 87-1 17 

solid-phase, 220 

furans, 149 

metal assisted, 94-95 

aldehydes with ketenes, 502 
a-amino acid ester imines, 519 
anilines to o-unsaturated aldehydes, 532 
asymmetric catalysis, 14-15 
6-demeth0xy-P-dihydrothebaine with 

methyl vinyl ketone, microwave effect, 
377 

medium-sized oxygen heterocycles, 255 
microwave effect, 373 
organochromium complexes, 34 
transition metal mediated, 36-38 

enamines, reaction with 
c y cloalkanones 

4-trimethylsiloxy - 1,3-0xazin-6-ones, 
534 

a-exomethylene-, synthesis, 152 
2-nitro-, cleavage, 315 

cycloalkenones, Michael addition to nitro- 

cycloalkenylation, palladium promoted, 38 
cycloalkylamines, synthesis from 

cycloalkyl compounds, aldehydes, 183 
c ycloaromatisation, ruthenium vinylidene 

cyclobutadiene, tetraiodo-, Stille coupling 

alkanes, asymmetric catalysis, 15 

unsaturated imines, 520 

complexes, 26 

with alkynylstannane, 5 12 

cyclobutane, 1 ,Z-diamino-, synthesis, 327 
cyclobutanols, unsaturated, synthesis, 439 
cyclobutanones, synthesis, Sharpless 

epoxidation, 9 
c yclobutanopyrrolidinones, synthesis from 

ketene dithioacetal, 88 
c yclobutenes 

bicyclic, cross metathesis with alkenes, 
55 

synthesis, 87 
synthesis from enynes, 88 

cyclobutenone, allenyl-, ring expansion, 102 
cyclobutenone, a-methylene-, synthesis 

from squaric acids, 24 
cyclocarbony lation, 2-allylphenols, 295 
cyclodecadiene, synthesis, 204 
cyclodeca- 1 ,5-diene, addition to bromoform, 

cyclodeca- 1,6-diyne, reaction with iodine, 

cyclodecenes, transannular cyclisations, 

c yclodeh y dration 
diols, 247 
oxepane synthesis, 25 1 

c yclodextrins 
heptaamino acid substituted, synthesis, 

455 
permethylated, catalyst, diethylzinc 

addition to aldehydes, 436 
cyclododeca-4,8-dien- 1 -one, transannular 

cyclisation, 208 
cyclododecenes, transannular cyclisations, 

208 
cycloheptadecatrienes, transannular 

cyclisation, 208-210 
cycloheptadiene, hetero-Diels-Alder 

reaction with acyl nitroso 
compounds, 35 

cycloheptadienyl complexes, synthesis, 1 12 
cycloheptanediones, synthesis, 109 
cycloheptane- 1,3-diones, trisubstituted, 

synthesis, 110 
cycloheptanes, synthesis, 44 
c ycloheptanols, conversion into 

guaianolides, 152 
c ycloheptatriene 

tricarbonyl chromium complexes 

207 

122 

206-208 

cycloaddition with azirine, 11 1 
cycloaddition with 1,3-dienes, 11 1 

cycloheptenes, synthesis from organolithium 

cyclohexa- 1,3-diene, asymmetric 
compounds, 136 

dihydroxylation, chiral catalysts, 
10 

cyclohexa- 1,3-diene, 2-acetoxy-, 
epoxidation, chimi catalysts, 9 

cyclohexa- 1,3-diene, 5-amino-, synthesis, 
535 

cyclohexadiene, methylene-, synthesis, 144 
c yclohexadienyl trifluoromethanesulfonate, 

Stille reaction with vinylstannane, 
49 

cyclohexane, alkynyl-, synthesis, 5 13 
cyclohexane, 1 -chloro- 1 -nitroso-, synthesis, 

419 
cyclohexane, conversion into cyclohexane- 

carboxylic acid, 354 
cyclohexaneamino acids, synthesis, 97 
c yclohexanecarboxylic acid, synthesis from 

cyclohexane, 354 
cyclohexanecarboxy lic acid, 1 -amino-2- 

methyl-, synthesis, 335 
cyclohexanecarboxylic acid, 1 -amino- 

2-phenyl-, synthesis, 97 
cyclohexane- 1,2-diamine 

chiral phosphonamides, reaction with 

cyclic urea derivatives, chiral auxiliary, 
sulfonyl aides, 4 

enolate alkylation, 2 
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cyclohexane- 1 ,2-diol, chiral crown ethers, 
62 

c yclohexanes 
synthesis 

solid-phase, 222 
tandem cycloadditions, 101 

cyclohexan-2-01, 1 -amino- 1 -phenyl-, 
synthesis, 332 

cyclohexanol, 2-phenyl- 
maleate esters, Diels-Alder addition, 5 
Pauson-Khand reaction, 6 

cyclohexanone, 3-benzoyl-, synthesis, 430 
cyclohexanone, 4-tert-butyl-, reduction, 173 
cyclohexanone, a-chloro-, conversion into 

adipic acid, 175 
c yclohexanone, 2-(4-hydroxybenzyl)-6- 

methyl-, synthesis, 536 
cyclohexanone, 2-methyl-, reaction with 

pyrrolidine, 536 
c y clohexanones 

Baeyer-Villiger oxidation, 296, 299 
4,4-disubstituted, enamines, Michael 

enamines, allylation, 6 
imines, Michael addition, 530 
Michael addition to trialkylstannyllithium, 

2-nitroethylated, synthesis, 430 
4-substituted, synthesis, 501 
3-trialkylstannyl-, 2-substituted, synthesis, 

additions, 4 

192 

192 
cyclohexene, 3-chloro-2-pyrrolidino-, 

cycloaddition with furan, 255 
cyclohexene, 1 -isocyano-, cycloaddition, 

solid-phase, 22 1 
cyclohexene, 1-pyrrolidino-, ethoxy- 

carbonylation, 189 
cyclohexenecarboxylate, 2-0xo-, synthesis, 

319 
cyclohexenecarboxylic acids, synthesis, 99 
cyclohexenediols, synthesis, 100 
cyclohexene epoxide, ring opening, 7 
cyclohexenemethanol, synthesis, 100 
c yclohexenes 

allylic oxidation, 10 
synthesis from organolithium compounds, 

136 
cyclohexenone, fluoro-, synthesis, 98 
cyclohex-2-en- 1 -one, lithium enolates, 

Michael addition to acrylates, 
solid-phase, 220 

cyclohexenones 
conjugate addition to a-alkoxystannanes, 

diiodination, 127 
Michael addition to dibenzyl malonate, 

cyclohexylimines, o-tolualdehyde, o-methyl- 

cyclononenes, transannular cyclisations, 206 
cycloocta-1 ,5-diene 

catalysis, copper salts, 369 

asymmetric catalysis, 15 

metallation, 184 

free radical-mediated transannulation, 

transannulation reactions, 205 
cyclooctenes, synthesis, 205-206 
cyclooct-3-enone, synthesis, 2 1 1 
c yclopentadecatrienes, transannular Diels- 

Alder reactions, 99 
c y clopentadiene 

addition to 

cycloaddition with methyl acrylate, 

cycloaddition with a-sulfinylacrylate, 96 
cycloaddition with 

Diels-Alder addition, 5 
Diels-Alder reaction, with 

204 

3-butenoyl- 1,3-0xazolidin-2-one, 98 

microwave effect, 374 

trialkoxycarbonylakene, 96 

a, P-unsaturated N-ac yloxazolidinones, 
asymmetric catalysis, 15 

Diels-Alder reaction with N-ally1 lactams, 

Diels-Alder reaction with enamides, 108 
Die1 s-Alder reaction with methacrolein , 

Diels-Alder reactions, asymmetric 

Diels-Alder reaction with a$-unsaturated 

reaction with acrylates, 97 
reaction with allene-l,3-dimenthyl ester, 

reaction with 

108 

33 

catalysis, 14 

amides, chiral auxiliaries, 3 

97 

5-benzoyloxy-2,2,6,6-tetramethyl- 
hept-3-yl acrylate, 97 

reaction with menthyl N-acetyl 
a,P-didehydroalaninate, 97 

reaction with 
3-(4-nitrophenyl)- 1 -( 2-pyridy1)propen- 1 
one, 96 

reaction with 8-phenylmenthyl ester, 97 
synthesis, 25,92 

cyclopentane, synthesis, 148 
cyclopentane, methylene-, synthesis from 

cyclopentanecarboxylic acid, 2-amino-, 

cyclopentanes, synthesis from allenylzinc 

cyclopentanone, 2-ethoxycarbonyl-, reaction 

cyclopentanones 

trimethylenemethane, 9 1 

synthesis, 34 1 

bromide, 148 

with dimethyldioxirane, 446 

4-alkyl-, synthesis from pent-4-enals, 
asymmetric catalysis, 16 

Baeyer-Villiger oxidation, 299 
a-substituted, synthesis from enol ethers, 

synthesis, 92 

conversion into cyclopentenyl esters, 354 
synthesis from S A M P  hydrazones, 3 

cyclopentene epoxide, deprotonation, 7 
cyclopentenones 

antibody-cataly sis, 16 

c yclopen tene 

synthesis, 36,510 

synthesis from vinyl cyclopropyl 
catalysis, transition metals, 366 

carbenes, 26 

37 
cyclopent-2-enones, 4-alkylidene-, synthesis, 

cyclopent[b]indoles, synthesis, 92 
cyclopentitol, amino-, synthesis, 537 
cyclophanes 

all-carbon, synthesis, 75-76 
cage-type, synthesis, 78 
heteroatom-containing, synthesis, 76-78 
synthesis, 75-78 

cyclophellitol, synthesis, 96 
cyclopropanation, 138 

asymmetric intramolecular, 283 
catalysis, transition metals, 367 
1,3-dienes, 507 
organozinc reagents, 149 
rhodium catalysts, 367 
saturated hydrocarbon synthesis, 499 
styrene, asymmetric catalysis, 15 
a$-unsaturated amides, solid-phase, 226 
vinylmethoxy carbenes, 26 

cyclopropane, P-alkylideneamino-, 
synthesis, 336 

cyclopropane, dichloro-, conversion into 
difluorocyclopropane, 129 

cyclopropane, dienyl-, synthesis, 507 
cyclopropane, difluoro-, synthesis, 129 
cyclopropane, divinyl-, Cope rearrangement, 

cyclopropane, methylene- 
26 

cycloaddition to alkenes, 91 
intramolecular addition to alkynes, 

palladium catalysis, 364 

cyclopropane, trimethylsilyloxy-, conversion 
into allylic fluorides, 12 1 

cyclopropanecarbaldehyde, homo-Michael 
addition of iodide, 121 

cyclopropanecarboxylic acid, a-amino-, 
P-substituted, synthesis, 336 

cyclopropanes 
chiral, synthesis, 3 
Sharpless epoxidation, cyclobutanone 

synthesis, 9 
c yclopropanols 

121 
conversion into homoallylic bromides, 

synthesis, 27 
c yclopropylamine, 1 -methoxy-, conversion 

cyclopropylamines, synthesis from amides, 

cyclopropyl carbox ylate, homo-Michael 

cyclotetradecatrienone, synthesis, 198 
cyclotetradecenes, transannular cyclisation, 

208 
[2 + 2 + 21 cyclotrimerisations, nickel 

promoted, 37-38 
cyclotriphosphazatriene, hexachloro-, 

conversion into phosphacrown 
ethers, 67 

208 

into 1,4,4-trialkyl p-lactams, 390 

27 

addition to bromides, 129 

cycloundecenes, transannular cyclisations, 

cyctovaricin, synthesis, 486 
cysteine, a,kdimethyl-, synthesis, 335 
cytoblastin, synthesis, 483 

dactomelyne, synthesis, 263 
Danishefsky 's diene 

complexes, 34 

Danishefsky synthesis, 241 
Darzens reaction 

aza-Diels-Alder reaction, chromium 

hetero Diels-Alder reaction, 105 

chiral lithium amide bases, 438 
(chloromethy1)ox azol ine , 24 
methyl bromoacetate lithium enolate, 193 

deamination, saturated hydrocarbon 
synthesis, 43,495 

debromination, saturated hydrocarbon 
synthesis, 493 

decalin-l,5-dione, synthesis, 249 
decalins, synthesis, 95,98 
decalone, synthesis, 2 10 
decanoic acid, 3-amino-, synthesis, 339 
decarbonylation, aldehydes, 179 
decarbonylative addition, aroyl chlorides to 

alkynes, catalysis, rhodium 
complexes, 364 

acids, 190 

intramolecular cycloaddition, 96 

decarboxylative oxidation, N-alkyl-a-amino 

1,6,8-decatriene, sulfoximine-substituted, 

defluorination, 42 

dehalogenation 
fluorocarbons, 503 

alkenyl dibromides, 5 1 1 
saturated hydrocarbon synthesis, 4142 ,  

493494 
deltacyclenes, synthesis, 1 12 
demethylation, methyl ethers, 458 
dendrophanes, synthesis, 78 
deox ygenation 

1,2-diols, 55 
saturated hydrocarbon synthesis, 40-4 1, 

494495 
dephosphinylative acylation, fluorinated 

phosphonoacetates, 1 19 
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desilylation-oxidation, alcohols, 165 
desilylative phenylation, acylsilanes, 438 
destomic acid, synthesis, 155 
desulfonylation, 1 -fluoro- I -sulfonylalkenes, 

desulfurative titanation, ally1 sulfides, 440 
desulfurisation, 495 

saturated hydrocarbon synthesis, 4243 
deuteration, catalysts, 497 
diacetates, deprotection, microwave effect, 

382 
diacetone glucose, tert-butylsulfinate esters, 

Grignard reaction, 6 
diacids, synthesis, 3 12 
dialdehydes 

124 

conversion into symmetric diamines, 328 
pinacol coupling, 439 

dialkyl (dimethyl-tert-buty1)silyl phosphites, 
h ydrophosphon ylation, 
2-benzyloxyaldehydes, 438 

diallyl carbonate, amine protection, 480 
1,2-diamination, alkenes, 443 
diamines 

chiral, synthesis, 328 
symmetric, synthesis from dialdehydes, 

328 
1 ,Zdiamines 

synthesis, 187,327,328 
synthesis from nitroolefins, 431 

a,y-diamino acids, synthesis, 339 
diammonium 2,2’-azinobis( 3-ethylbenzo- 

thiazoline-6-sulfonate, oxidation, 
alcohols, 165 

protecting group, ribonucleotides, 
46 1 

1,8-diazaanthracenetriones, synthesis from 
quinolinetriones, 105 

2,10-diazabicyclo[4.4.O]dec- 1 -ene, 
6-phenylsulfonyl-, synthesis, 189 

3,7-diazabicyclo[ 3.3.1 ]nonan-9-one, 
azacrown ethers, 65 

diazaborolidines, boron enol ethers, Claisen 
rearrangement, 5 1 

I ,3-diazabutadiene 
conversion into pyrimidines, 105 
cycloaddition with sulfene, 191 

1,4-diazacrown ethers, synthesis, 64 
l&diaza- 14-crown-4 macrocycles, 

synthesis, 63 
diazacyclodecadiyne, reaction with 

I ,4-dibromobut-2-yne, 68 
diazaquinomycin A, synthesis, 105 
diaza sugars, synthesis, 394 
2,5-diazatricycl0[5.2.1 .O 4.’0]decane, 

synthesis, 392 
1 H- 1,4-diazepines, 2,3,6,7-tetrahydro-, 

synthesis, 186 
diazo compounds 

1,l -dianisyl-2,2,2-trichloroethyl group, 

conversion into rhodium carbenoids, 

conversion into spirocyclic epoxides, 240 
reaction with amides, catalysis, dirhodium 

solid-phase, 227 

tetraacetate, 368 
diazomethane, reaction with ketones, 240 
diazomethane, diphenyl-, cyclopropanation 

diazomethane, vinyl-, cyclopropanation, 499 
1,4-diazoniabicyclo[2.2.2]octane 

ofethene, 499 

bis( tetrafluoroborate), 1 -flUOrO-4- 
hydroxy-, reaction with hydroxy 
aromatic compounds, 178 

diazonium salts 
aromatic, Heck reaction, 48 
aryl-, coupling reactions, 362 
Suzuki reaction, 506 

dibenz[c,e]azepines, synthesis, glycosyl 
azides, conversion into N-bromo 
glycosylimines, 187 

dibenzo- 18-crown-6, 6 1 

dibenzoisobenzofuran, octahydro-, synthesis, 
radical cyclisation, 273 

dibenzooxazepines, synthesis, radical 
cyclisation, 276 

dibenzyl malonate, Michael addition to 
cyclohexenone, asymmetric 
catalysis, 15 

diboron, bis(pinaco1ato)- 
coupling with aryl halides, 363 
diboration, dienes, 358 

reaction with samarium, 494 
synthesis from carbonyl compounds, 178 
synthesis from ketones, 129 
vinyl, Suzuki reaction, 49 

1,2-dibromides, oxidation, 164 
dibromination, chalcones, 129 
2-dibromomethylbenzoyl group, 

di-tert-butyl4-[2-tert-butoxycarbonylethyl]- 

dibromides 

glycosylation, 455 

4-aminoheptanedicarboxylate, 
synthesis, 429 

1,3-dicarbonyl compounds 
fluorination, 119 
halogenation, 119 
hydroxylation, 446 

a,a-dichlorination, cyclic imines, 129 
dicobalt complexes, (alkyne)pentacarbonyl, 

didemnin-B, synthesis, 331 
Diels-Alder addition, chiral fumarate esters, 

Diels-Alder annulation, hetero, 42 
Diels-Alder cycloaddition, vinylpyrazoles, 

Diels-Alder reaction 

Pauson-Khand reactions, 36 

5 

microwave effect, 379 

acylnitroso, pumiliotoxin C synthesis, 

asymmetric, 96 
asymmetric catalysis, 14 
asymmetric hetero, 106-109 
catalysis, Lewis acids, 358 
catalysts, transition metals, 359 
cyclopentadiene and methacrolein, 33 
c yclopentadien yl( tricarbony1)tungsten 

furans, 95 
dispiroketal diol acrylate esters, 7 
ferrocenes, 32 
hetero, 104-106 

N-acylnitroso, 87 
imines with dienes, 519 
indole alkaloids, 87 
intramolecular, 93 

trienes, 100 
intramolecular ionic, tetraenes, 98 
Lewis acid catalysis, in water, 96 
methylene Meldrum’s acid, 3 12 
olefins with quinomethane imines, 530 
solid-phase, 221 
tandem, 87 
transannular, 99 
a$-unsaturated amides with 

399 

cyclopentadienes, chiral auxiliaries, 3 
dienals, reaction with silylketenes, 88 
dienamines, nitro, synthesis, 189 
dienes 

acyclic 
cycloaddition with benzyne, 108 
Diels-Alder reaction, asymmetric 

catalysis, 14 
2-amino, synthesis, 143 
carboalumination, 15 1 
cobalt substituted, reaction with 

dienophiles, 94 
conjugated, conversion into 

1,2-diaminoalk-3-enes, 443 
cyclic conjugated, epoxidation, chiral 

catalysts, 9 
cyclisation, 5 10 
cyclisation-insertion reactions, 23 

diboration, 358 
Diels-Alder reaction with alk y nes , 

catalysts, transition metals, 359 
Diels-Alder reaction with arabinose 

tricarbonylchromium acrylates, 98 
Diels-Alder reaction with imines, 519 
hydrogenation, 497 
iodocyclisation to carbamates, 120 
reaction with vinyl carbenes, 25 
ring closing metathesis, 54 
synthesis, Suzuki reaction, 50 
l-thio-4-nitro-, synthesis, 417 

cyclisation, 3 1 
cycloaddition with cycloheptatriene 

cyclopropanation, 507 
2-iodinated, synthesis, 124 
oligomerisation, 3 1 

1-stannyl-, synthesis, 5 11 
synthesis, 146, 154,5 I 1 

1,5-dienes, synthesis, 154,506 
odienes, cyclisation, 282 
dienolates, aldol reaction, 437 
1,3-dienolates, fluorination, 1 19 
4-epi-dienomycin C, synthesis, 397 
dienomycin C, synthesis, 397 
dienones 

1,3-dienes 

tricarbonyl chromium complexes, I1 1 

1,4-dienes 

iodo-, synthesis, 210 
a,p-unsaturated, epoxidation, 175 

intramolecular Diels-Alder reaction, 
catalysts, nickel complexes, 359 

metathesis to fused bicyclic hydrocarbons, 
55 

ring-closing metathesis, ruthenium 
catalysts, 368 

dienynes 

diesters, 322-324 
p-keto-, synthesis, 323 

diethyl acetylenedicarboxy late 
reaction with thien0[2,3--indolizine, 112 
reaction with thieno[3,2--indolizine, 112 

reaction vinyl ketene iron 
complexes, 30 

186 

NJV’,N’’,iV’’’-tetramethyl-, reaction 
with epoxides, 445 

380 

diethyl N-alkyl( aryl)phosphoramidates, 

diethylamine, bis(2-cyano)-, hydrogenolysis, 

diethylenetriamine, N-lithiomethyl- 

diethyl oxalate, synthesis, microwave effect, 

difluorination, dithioesters, 125 
1 ,I-dihalo compounds, synthesis, 127-129 
1 ,2-dihalo compounds, synthesis, 129-130 
dihalomethyl anions, coupling with carbonyl 

dihydroxylation 
alkenes, 443 
catalysis, transition metals, 355 
chiral catalysts, 9-10 

compounds, 127 

1,2-diimines, reaction with oximes, 538 
diisopropylsilyloxy linkers, solid-phase 

diketenes 
synthesis, 234 

acylation, alcohols, 448 
reaction with benzaldehyde, titanium 

tetraisopropoxide promotion, 8 
diketones 

coupling with iodobenzene, 363 
ferrocenyl, conversion into 1,l ’-ferrocenyl 

diols, 32 
I ,2-diketones 

diaryl, reduction, 187 
reduction, 447 
synthesis, diol protection, 467 
synthesis from alcohols, 164 

bromination, 178 
1,3-diketones 
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conversion into crown-type cavities, 62 
dimethoxybenzoin group, phosphate 

protection, 473 
dimethyl acety lenedicarboxylate 

cycloaddition with munchnones, 

c ycloaddition with tropothione S-sulfide, 
solid-phase, 22 1 

112 
dimethyl benzylidenemalonate, 

cycloaddition, 91 
N-[ 1 -(4,4-dimethyl-2,6-dioxocyclo- 

hexylidene)ethyl] group, amine 
protection, 485 

hexy1idene)ethyl group, reaction 
with primary amines, 327 

2,4-dimethylpentan-3-yloxycarbonyl group, 
tryptophan protection, 477 

dimethyl sulfate, reaction with dimethyl 
sulfoxide, 449 

dimethyl 2-(tosylmethyl)fumarate, synthesis, 
322 

dimethyl 2-( trimethylsilyloxy)allyl 
phosphonate, synthesis, 439 

P-dimorphecolic acid, enantioselective 
synthesis, 29 

Dimroth rearrangement, 4-hydroxy imino- 
hexahydropyrimidines, 19 1 

dinaphthazepine, lithium amide, Michael 
addition, 5 

1,3-dinitro compounds, synthesis, 41 8 
diols 

1 -(4,4-dimethyl-2,6-dioxocyclo- 

chiral, cyclisation, 245 
cyclodehydration, 247 

meso-diols, monoesterification, camphanoyl 

diols 
iodide, 16 

monoacylation, 3 17 
protecting groups, 464-468 
protection, 462 
silylation, 456 
synthesis, solid-phase, 2 16 

chiral, synthesis, 13 
conversion into halohydrins, 13 1 
deoxygenation, 55 
ketals 

oxidation, 446 
synthesis, 177 

1,2-diols 

protection, 456 
synthesis, 172 
synthesis from acetals, 146 

ketals, synthesis, 177 
synthesis, 138 
synthesis from oxasilacyclopentane, 154 

1,3-diols 

1,4-diols, synthesis from ene acetals, 474 
1,5-diols, protection, 474 
1,2-diones, diaryl, reduction, 172 
diorganozinc, conjugate addition to a$-un- 

saturated ketones, 369 
1,3-dioxan-4-0nes 

olefination, 24 
synthesis from P-hydroxy acids, 248 

cyclisation, 270, 277 
dioxatriquinanes, synthesis, radical 

dioxepanones, synthesis, 296 
1,4-dioxines, synthesis, 104 
dioxirane, dimethyl-, 1,3-dicarbonyl 

compound hydroxylation, 446 
dioxirane, methyl(trifluoromethy1)-, alkane 

hydroxylation, 446 
dioxirane, methyl(trifluoromethy1)-, alkene 

epoxidation, 450 
dioxiranes 

alkene epoxidation, 449 
synthesis, 239 

1,3-dioxolane-4,5-dimethanol, 
a,a,a’ ,a’-tetraaryl- 

dichlorotitanium complexes, catalysts, 
addition of 3-butenoyl- 
1,3-0xazolidin-2-one to cyclopenta- 
diene, 98 

half-ester synthesis, 3 14 
iodocarbocyclisation, 120 
synthesis, 169 

dioxolanes, deprotection, 473 
1,3-dioxolanones, synthesis from aldehydes, 

dipeptides, protection, 472 
diphenylamine, nitrosation, 419 
4,5-diphenyloxazo-2(3H)-one group, 

cleavage, 486 
diphenyl phosphochloridate, reaction with 

amide enolates, 188 
diphosphazacrown ethers, synthesis, 67 
diphosphine, bis(dimethy1amino)ferrocenyl-, 

synthesis, 32 
diphosphines, deprotonation, sparteine, 137 
1,3-dipolar cycloaddition 

alkynes, solid-phase, 22 1 
nitro compounds, 422 
nitrones, catalysis, transition metals, 359 
tricarbonylchromium complexes, 34 

177 

1 ,4-dipoles, cycloadditions, 94 
dirhodium tetraacetate, catalyst, diazo 

compound reaction with amides, 
368 

decomposition of diazoketones, 
502 

dirhodium tetrakis(trifluoroacetate), catalyst, 

discodermolide, synthesis, 457,472 
diselenides, diphenyl, nitrogen dioxide, 

reaction with alkenes, 443 
9,10-disilaanthracene, 9,lO-dihydro-, 

dehalogen at ion, 49 3 
9,10-disilaanthracene,9,I0-dihydro-9,10- 

dimethyl- 
debrom inat ion, 49 3 
deoxygenation, 494 

1,2-disilacyclopentane, 1,1,2,2-tetramethyl-, 

disilane, reaction with TBAF, 451 
dispiroketal diols 

acrylate esters 

oligomerisation, 67 

Diels-Alder reaction, 7 
Michael reaction, 7 

dispiroketals, synthesis, 467 
disulfenamides, radical cyclisation, 264 
disulfides, addition of dialkylzinc to 

benzaldehyde, 150 
dithiane, deprotection, 475 
1,3-dithiane, 2-methyl-, silver nitrate adduct, 

1,3-dithianes 
structure, 474 

benzyl-substituted, deprotection, 177 
conversion into carbonyl compounds, 177 
deprotection, 474 

dithiasuccinoyl group, protecting group, 477 
dithioacetal oxide carbanions, synthesis, 139 
dithioacetals 

aryl aldehydes, conversion into alkenes, 
47 

aryl alkyl ketones, conversion into 
alkenes, 47 

cleavage, solid-phase synthesis, 229 
deprotection, 475 
diaryl ketones, conversion into alkenes, 

organolithium compounds, 139 
47 

I ,3,2-dithioborolane, 2-chloro-, synthesis, 
463 

dithioesters, difluorination, 125 
1,3-dithiolanes 

conversion into carbonyl compounds, 177 
deprotection, 474 

cyclic eight membered, synthesis, 28 
[2 + 2 + 21 cyclisation with carbenes, 25 

diynes 

synthesis, 57 
a,wdiynes, cocyclisation reactions with 

1,3-dizinc compounds, synthesis, 148 
DNA 

monoynes, 37 

oxetanes, 241 
synthesis, solid-phase, 233 

dolabellatrienone, synthesis, 5 1 
dolaisoleucine, synthesis, 342 
dolaproline, synthesis, 342 
dolastatin 10, synthesis, 342 
domino reactions, 87 
dopamine D’, antagonist SCH-23390, 

synthesis, 406 
Dotz reaction, vinyl carbenes with 

acetylenes, 24 
dynemicin, synthesis, 57 
dynemycin A, synthesis, 99,142 

epi-ebumamenine, synthesis, 94 
ecteinascidin 743, synthesis, 297,464 
eicosanoids, synthesis, 146 
eicosatetraenoic acid, 18-hydroxy-, 

synthesis, 153 
electrochemical fluorination, purines, 127 
electrochemical reduction, acetylenes, 497 
electrophilic fluorination 

aryl fluoride synthesis, 125 
a-pyridylsulfonyl phosphonate anions, 

119 
electrophilic substitution, aryl halide 

p-elemene, synthesis, 51 
elimination 

synthesis, 125-1 26 

alkenic hydrocarbon synthesis, 502-503 
diazo esters, catalysis, rhodium 

diazo ketones, catalysis, rhodium 
trifluoroacetate, 368 

trifluoroacetate, 368 
enals, reductive cyclisation, 174 
enamides 

conversion into isoquinolines, 
hydrogenation, chiral catalysts, 11 

Diels-Alder reaction with 
cyclopentadiene, 108 

photocyclisation, 400 
enamines, 183-195,189,517-543,533-536 

acetyl heterocyclic, synthesis, 533 
N-acyl, conversion into 3-aminooxetanes, 

addition to nitrile oxides, 90 
addition to organometallic compounds, 

a-alkenyl-, synthesis, 189 
y,balkenyl, reaction with benzeneselenyl 

allylation, 534 
N-benzyl-, rearrangement, 193 
cyclic, cycloaddition with alkynyl 

cyclisation, 534-535 
cyclisation onto a nitrile, 150 
cycloaddition to nitroethane, 422 
hetero Diels-Alder addition with 

hydroboration, 535 
hydrogenation, chiral catalysts, 1 1 
hydroxy, oxidation, 534 
perfluoroalkylated, synthesis, 533 
radical reductive alkylation, 535 
synthesis, 533-534 
synthesis from N-arylaldimines, 105 
tetrazolyl, synthesis, 189 
a-trifluoromethy 1, synthesis, 53 3 
p-trifluoromethylated, synthesis, 533 

242 

535 

bromide, 188 

carbenes, 25 

oxadiazinone, 534 
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ene carbamates, [2 + 21 cycloaddition to 
ketenes, 87 

1,l -enediamines, cyclic, synthesis, 1 89 
enediol iminocarbonates, synthesis, 187 
enedi y nes 

cyclic, synthesis, 57 
ruthenium vinylidene complexes, 

synthesis, 57, 51 1,513 
cycloaromatisation, 26 

ene reactions, glyoxylates, titanium- 

enoates, P,P-difluoro-, conversion into tetra- 

enoic acids, reaction with N-bromo- 

enolates (see also silyl enolates) 
achiral, protonation, 7 
alkylation, solid-phase, 220 
boron, synthesis from vinyl boronate, 23 
reactions, chiral auxiliaries, 1-3 
solid-phase reactions, 216-220 
stannyl, synthesis, 437 

enolates, a-bromo-, synthesis from 
a,a-dibromo ketones, 132 

enol ethers (see also silyl enol ethers) 
boron, Claisen rearrangement, 5 1 
conversion into aldehydes, 177 
cyclic 

Claisen rearrangement, 52 
synthesis by ring closing metathesis, 

catalysis, asymmetric, 15 

substituted vinyl fluorides, 125 

succinimide, 124 

54 
difluoro 

aldol reactions, 1281 
Mannich reactions, 128 

hydrolysis, antibody catalysis, 16 
ketone trimethylsilyl, reaction with 

l-lithio-2,2-difluoro, synthesis, 123 
oxidation, 354 
synthesis from allyl ethers, 459 

enols, solid-phase reactions, 216-220 
enones 

aldehydes, 170 

P-chloro- 
fluorination, 123 
synthesis from chalcone epoxides, 125 

tributylstannylalkynes, 5 12 
coupling with alkynes and 

cyclic, halogenation, 123 
cycloaddition to propZynylsilanes, 87 
a,P-difluoro-, synthesis, 123 
a-fluorinated steroidal, synthesis, 123 
a-halo-, synthesis, 123 
oiodo-, cyclisation, 197 
Michael reaction with malonates, 44 
orthoesters, Diels-Alder reaction, 99 
reaction with alkylzinc bromides, 

reaction with organobarium compounds, 

reductive cyclisation, 174 
a-silylamino-, radical cyclisation, 266 
Csubstituted, reduction, 442 
a,P-unsaturated, reduction, 41 

147-150 

147 

a$-enones, a-methyl-, conversion into 

enynes 
oximes, 191 

bicyclisation, triisopropylsilyl cyanide, 

cycloaddition, 88 
metathesis, 510 
oxidative cyclisation, 122 
reaction with dioxenylmolybdenum 

carbene complexes, 94 
1 ,5-enynes, rearrangements, 507 
enzymes 

366 

chiral processes, 16 
reactions, palladium catalysis, 369 

ephedrine, chiral auxiliary, alkylation of 

ephedrine, N-isopropyl-, protonation, 8 
enolates, 1 

4-epibakkenolide-A, synthesis, 263 
epibatidine, synthesis, 94 
epichloroh ydrin 

reaction with methylene 

ring-opening, catalysis, transition metals, 
triphenylphosphorane, 439 

358 
2O-epidasycarpidone, synthesis, 139 
epilawne, synthesis, 143 
15,2O-epinitramidine, synthesis, 188 
epothilone, synthesis, 509 
epoxidation 

aldehydes, 175 
alkenes, 175 
asymmetric, catalysts, 238 
catalysis, transition metals, 354-355 
chiral catalysts, 9 
perfluoroalkenes, 449 
trisubstituted alkenes, antibody-catalysis, 

16 
epoxides 

pamino, synthesis, 329 
asymmetric synthesis from ketones, 4 
1 -chlorodifluoromethyl-substituted, 

dechlorinative ring opening, 125 
conversion into alcohols, 136 
conversion into carbocycles, 153 
deoxygenation, 55 

a,a-dicyano tetrasubstituted, reaction 

a,a-dicyano-P-all yl, reaction with 

2-fluor0-2-alky1, fluorination, 12 1 
hydroxy, cyclisation, 245 
lithiation, 137 
opening, halohydrin synthesis, 13 1 
2-pyridinium, synthesis, 445 
ring-opening, 151,445-446 
ring opening, alkyl halide synthesis, 120 
ring-opening, catalysis, transition metals, 

ring-opening reactions, catalysis, Lewis 

spirocyclic, synthesis from diazo 

synthesis, 238,449-451 
synthesis from sulfonium ylides, 6 
l-thioalkyl-2-ary1, synthesis, 449 
vinyl 

titanium catalysis, 40 

with amines, 189 

amines, 189 

358 

acids, 358 

compounds, 240 

hydrogenation, 450 
reaction with ketyl radicals, 445 

oxime conversion into nitriles, 178 
thioacetalisation, 177 

ergot alkaloids, synthesis, 92 
eriolangin, synthesis, 140 
eriolanin, synthesis, 140 
erythrinane, synthesis, 524 
esterification 

EPZG 

enzyme-catalysed, resolution of chiral 

microwave effect, 374 
racemic chiral alcohols, 448 

a-acylamino-P-keto, synthesis, 31 9 
addition to pamino-a-sulfonyl 

organolithium compounds, 139 
yalkoxy a,punsaturated, reductive 

elimination, 41 
2-alkyl-3-ket0, reduction, 442 
a-alkyl-4-nitrophenyl, nitrated, synthesis, 

allyl, deprotection, 309 
allylic carbonate, conversion into a-chiral 

allyl a-phenylseleno, photoradical 

alcohols, 16 

esters, 309-325 

3 14 

alkenes, 11 

cyclisation, 297 
amino, 317-318 
a-amino, synthesis from aziridines, 146 

pamino 
anti-a-hydroxy-, synthesis, from 

anti-a-methyl, synthesis, 5 
synthesis, 5,519,529, 530, 535 

yamino-P-keto, synthesis, 342 

amino acids, deprotection, 472 
dipeptides, deprotection, 472 

aryl, coupling with aryl halides, 506 
aryl-, synthesis, 363 
cyclopropyl, coupling to aryl halides, 

2-bromoethyl, carboxy group protection, 

P-bromoa-hydroxy-, synthesis from 

tert-butyl 

oxaziridines, 5 

benzyl 

boronic 

506 

470 

epoxides, 131 

deprotection, 468 
Michael addition, lithium amides, 5 

tert-butyl-, synthesis, 3 16 
a-chloroamino, radical cyclisation, 266 
2-chloro- 3 -h y drox y 

conversion into glycidic esters, 3 15 
synthesis, 448 

catalysts, 9 

2-chlor0-3-ket0, reduction, 448 
cis-cinnamate, epoxidation, chiral 

cleavage, magnesium methoxide, 454 
conversion into vinyltrimethylsilanes, 47 
cyclopentenyl, synthesis from 

a-diazo, conversion into carbenoids, 15 
diazo, elimination reaction, catalysis, 

rhodium trifluoroacetate, 368 
a,a-dihalo, addition to alkenes, 121 
diphenylmethyl, cleavage, 309 
penamino 

cyclopentene, 354 

cyclic, synthesis by iodocyclisation, 

synthesis, 533,535 
130 

a-fluoro-a-iodo-, radical cyclisation, 202 
pfluoro-a-keto, synthesis, 320 
a-fluoro-pketo, synthesis, 320 
glycidic, addition to 2-aminothiophenol, 

glycidin, synthesis from 

glycidyl, ring-cleavage, 445 
halo, 320-321 
a-halo, synthesis from dicyanooxiranes, 

phalo-a,P-unsaturated, synthesis, 321 
hydrolysis, solid-phase, 230 
a-hydroxy , hydrogenation, chiral 

p-hydroxy, synthesis, 170 
5-hydroxy-3-oxo-, synthesis, 3 15 
a-hydroxy-P,y-unsaturated, synthesis, 

a-iodo, radical cyclisation, 202 
a-iodo-, radical cyclisation, 269 
l,Cketo, reduction, 287 
3-keto, Noyori reduction, 443 
keto, 318-320 
a-keto 

microwave effect, 382 

2chloro-3-hydroxy esters, 3 15 

121 

catalysts, 11 

322 

chiral 
aldol reaction with silyl enol ether, 3 
aldol reaction with silyl ketene 

hydrogenation, chiral catalysts, 11 

bromination, 119 
coupling reactions with aryllead, 157 
cyclic, enamine with a-methyl- 

benzylamine, Michael additions, 4 
dialkylation, solid-phase, 219 
enantioselective hydrogenation, chiral 

acetal, 3 

pketo 

catalysts, 11 
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fluorination, 119, 178 
homochiral, synthesis, 3 10 
Knoevenagel-type condensation with 

dimethylfonnamide dimethyl acetal, 
solid-phase, 2 18 

microwave effect, 377 

catalysts, 11 
y-keto, synthesis, 320 
macrocyclic, synthesis, 61 
(methoxyethoxy)ethyl, 0-glycopeptide, 

methoxymethyl, cleavage, 470 
methyl 

reaction with o-phenylenediarnines, 

a-subs ti tu ted, hydrogenation, chiral 

deprotection, 471 

amino acids, deprotection, 472 
dipep tides, deprotec tion, 47 2 

a-methylene-y-hydroxy, synthesis, 167 
P-3-methylpentan-3-y1, carboxy group 

protection, 469 
olefination, 47,54 
pentafluorophenyl, carboxy group 

protection, 477 
phenac yl 

amino acids, deprotection, 472 
dipeptides, deprotection, 472 

carboxylic acid protection, 47 1 
cleavage, 309 

prop-2- y ny ! 

protecting groups, 454-455 
reduction, solid-phase, 230 
synthesis, solid-phase, cleavage, 230 
transesterification, solid-phase, 230 
2-(trimethylsilyl)ethyl, protecting group, 

unsaturated, 321-322 
a,P-unsaturated 

455 

Michael addition, chiral nitrogen- 

reduction, 498 
synthesis, 176 

P.y-unsaturated, synthesis, 41 
Wittig reaction, 46 

centred nucleophiles, 4 

ethane, diaminodiphen yl-, manganese-salen 

ethane, dibromo-, dehalogenation, 502 
ethane, 1,2-dibromo- 1,2-diphenyl-, 

debromination, 493 
ethane, 1,2-dibrom0-2-hydroxy-2-aryl-, 

synthesis, 448 
ethane, 1,2-dimethoxy-, Wittig-Still 

rearrangement of alkenes, 53 
ethane, 1,2-(dipheny1phosphino)-, bromine, 

laurenan synthesis, 131 
ethane, nitro-, cycloaddition to enamines, 

422 
ethane- 1 ,Zdithiol 

complex, alkene epoxidation, 449 

thioacetalisation, 177 
thioacetalisation of carbonyl compounds, 

475 
ethanesulfonamide, NJV-dibromo- 

2-( trimethylsily1)-, sulfonamido- 
glycosylation, 484 

reaction with tri-0-benzyl- 
ethanesulfonamide, 2-(trimethylsily1)-, 

D-glucal, 484 
ethanol, 2-amino- 1,2-diphenyl-, asymmetric 

ethanol, 2-aryl-, synthesis, 445 
ethanol, 2-(4-nitrophenyl)-, synthesis, 418 
ethanol, 1 -phenyl-, resolution, microwave 

ethanol, 2-phenyl- 
oxidation to acetophenone, 446 
synthesis, 448 

alkoxydkyl, protecting groups, 462-464 
alkyl, protecting groups, 458462 
allyl 

synthesis, 332 

effect, 382 

ethers (see also enol ethers), 435-453 

cleavage, 459 

deprotecting, 459 
isomerisation to en01 ethers, 459 

acyclic, addition to Grignard reagents, 

[2,3] sigmatropic rearrangement, 138 

allylsilanes, 154 

rearrangement, 5 1 
stannyl-, Claken rearrangement, 156 
synthesis from ethenylsulfimides, 526 

allylic 

146 

allyl trimethylsilyl, coupling with 

allyl vinyl 

aryl, synthesis, solid-phase, 226 
benzyl 

debenzylation, 460 
oxidation, 460 

acid, 309 

complexes, 36 

benzyl methyl, conversion into benzoic 

biphenyl, cyclic, synthesis, ruthenium 

tert-butyldimethylsilyl, oxidation, 165 
chloromethyl silylmethyl, conversion into 

carbonyl ylides, 246 
1 -cyano-2,2-dimethylpropyl 

trimethylsilyl, reaction with 
trimethylsilyl chloride, 536 

eleven-membered, synthesis, 257 
oxidation to lactones, 289 
synthesis, 156,238 
thirteen-membered, synthesis, 257 

diethylisopropylsilyl, cleavage, 457 
3,4-dimethoxybenzyl, deprotection, 46 1 
divinyl, reaction with dihydroximoyl 

ethyl lithiomethyl, synthesis, 138 
imino, 2-alkyl, synthesis, 189 
iodo, synthesis, solid-phase, 226 
lactim, reaction with acetylacetone, 533 
lithiomethylallyl, Wittig rearrangement, 

4-methoxybenzy l, deprotec tion, 46 1 
p-methoxybenzyl, protecting group, 460 
oxidation, 309 
oximino, conversion into aziridines, 539 
oxiranyl, cyclisation, 242 
phenolic, iodination, 126 
silyl 

cyclic 

chloride, 62 

52 

idination, 120 
protecting groups, 455-458 

synthesis, 44945  1 
solid-phase, 226 

synthesis from acetals, 146 
synthesis from alcohols, solid-phase, 227 
synthesis from thioesters, 43 
synthesis from thiolactones, 43 
2-( trimethylsily1)ethyl vinyl, alcohol 

protection, 463 
0-[2-(trimethylsilyl)ethyl], hydroxamate 

protection, 458 
(trimethylsilyl)methyl, lithiomethylallyl 

ethers, Wittig rearrangement, 52 
(trimethylsily1)methyl allyl, Wittig 

rearrangement, 447 
ethox ycarbonylation, 1 -pyrrolidinoc yclo- 

hexene, 189 
ethyl acrylate, Heck reaction with vinyl- 

bismuthonium salt, 504 
ethylamine, NJ-dialkyl-P-phenyl-, 

synthesis, 174 
ethylamine, 1 -phenyl- 

imines, 327 
Michael addition, 530 

ethyl bromodifluoroacetate, Reformatsky 
reaction with carbonyl 
compounds, 124 

ethyl diazoacetate 
addition to imines, rhenium trioxide 

catalyst, 387 
aziridination, 388 

reaction with imines, 528 
ethylene, aryl-, hydrosilylation, 445 
ethylene, 1,l -difluoro-, Heck reaction with 

ethylene, 1, 1-diphenyl-, synthesis, synthesis, 

ethylene, tetracyano-, alkene epoxidation, 

ethylenediamine, 1 ,Zdiphenyl-, synthesis, 

ethylenediamine, N,N,”,”-tetramethyl-, 

iodoindoles, 124 

362 

450 

529 

reaction with vinyl trifluoro- 
methanesulfonates, 137 

ethyl indole-2-carboxylate, conversion into 
indole, microwave effect, 382 

ethyl N-[ (4-nitrophenylsulfonyl)oxy]- 
carbamate, conversion into 
nitrene, 387 

ethyl prop-2-enoates, synthesis from silyl 
ethers, 46 

ethyl a-(trimethylsilyl)acetate, Peterson 
olefination, 46 

ethyl P-(trimethylsilyl)ethylimines, 
conversion into a,P-unsaturated 
imines, 46 

eudistomin D, synthesis, 126 
euglobal, synthesis, 102 
europium binaphthols, nitro-aldol reactions, 

44 
eurylene, synthesis, 245 
Evans’ oxazolidinones, acylated, lithium 

enolates, reaction with titanium 
tetrachloride, 3 

febrifugine, synthesis, 41 1 
[5,5,5,5]fenestrane, synthesis, 499 
fenestranes, synthesis, 499 
ferrocene, decamethyl-, perfluoroalkane 

reduction, 42 
ferrocene, 2-hydroxymethyl- 1 -methylthio-, 

resolution, 32 
ferrocene complexes, stoichiometric, 32-33 
1,l’-femocenyl diols, synthesis, 32 
fermginine, synthesis, 11 1 
Fischer carbene complexes 

alkenyl, synthesis, 92 
alkynyl 

reaction with nitrones, 89 
synthesis, 92 

Fischer indole cyclisation, 2,3-dihydro-4- 
(pheny1hydrazono)- 1 -benzoxepin- 
5-4H)-one, 192 

Fischer synthesis, indoles, solid-phase, 222 
flash vacuum pyrolysis, radical cyclisation, 

5H-fluorene, tetrahydro-, Claisen 

fluoren-9-ylmethyl group, thiol protection, 

fluoren-9-ylmethyl succinimidyl carbonate, 

fluorides 

277 

rearrangement, 52 

464 

mine  deprotection, 479 

allylic, synthesis, 12 1 
aryl, synthesis, 126 
receptors, biscalix[4]arenes, 75 
vinyl 

alkylation, 123 
tetrasubstituted, synthesis from 

P,P-difluoroenoates, 125 
fluorination 

anodic, 118 
P-chloroenones, 123 
imines, 531 
a-sulfenyl acetates, 129 

a-fluorination, ketones, 178 
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fluorine 
organic fluoride synthesis, 11 8 
selenide exchange, 129 
sulfide exchange, 129 

N-fluoro-bis( trifluorometh ylsulfon yl)imide, 
imine fluorination, 53 1 

fluorocarbons, defluorination, 503 
fluomdenitration, 118 
fluoroorganic compounds, optically active, 

synthesis, 118 
formaldehyde dithioacetals, monoalkylation, 

449 
formamide, N-acylthio-, hetero Diels-Alder 

reaction, 105 
formamide, N-alkenyl-N-methyl-, synthesis 

from aldehydes, 176 
formamide, dimethyl- 

dimethyl acetal, Knoevenagel-type 
condensation with p-keto esters, 
solid-phase, 2 1 8 

reduction, aldehydes, 17 1 
formamidinesulfinic acid, reaction with 

fosfomycin, synthesis, 443 
FPL 64176, synthesis, 92 
FR-900482, synthesis, 420,464,476 
FR-900848, synthesis, 136,149,455,495 
FR-901228, synthesis, 464 
fredericamycin A, synthesis, 148 
free radicals 

macrocyclisations, 196215 
transannular cyclisations, 196-2 15 

Friedel-Crafts acylation, arenes, 166 
Friedel-Crafts alkylation 

catalysts, transition metals, 360 
trifluoromethylarenes, 129 

Fries reaction, phenol, acyl chlorides, 166 
Fries rearrangement, ac y lox y naph thalenes , 

[ 60lfullerene 

y-nitro ketones, 429 

45 1 

cycloaddition reaction with a-amino acid 

synthesis, 78 
ester imines, 519 

fulvene ketene acetal, reaction with oxyallyl 

fumarates 
cations, 111 

chiral, Diels-Alder addition, 5 
intramolecular fFee radical additions, 197 
iodo-, macrocyclisations, 197 
reaction with trifluoromethyl radicals, 

129 
furan, 3-aminotetrahydro- 

2-substituted, synthesis by 
iodoetherification, 130 

synthesis, 329 
furan, bisdihydro-, synthesis, 253 
furan, bistetrahydro-, synthesis, 155,245 
furan, 3-(chloroalkyl)-2-methoxycarbonyl- 

tetrahydro-, synthesis from 
2-(alk-3-en- 1 -oxy)-2-chloro- 
acetates, radical cyclisation, 270 

furan, dihydro- 
coupling with aryl iodide, 365 
reaction with imines, solid-phase, 221 
synthesis from allenylmethanols, 155 

furan, 3 -h ydrox ymeth yl tetrahydro-, 
synthesis, 244 

furan, 3-lithio-, synthesis, 145 
furan, 2-methoxy-, reaction with oximes, 

furan, 3-methylene-4-(trimethylsilyl- 
540 

methy1ene)tetrahydro-, synthesis, 
radical cyclisation, 269 

furan, 3-methylthio-, reaction with 
3-acryloyl- 1,3-oxazolidin-2-one, 
98 

furan, 2-silyl-, synthesis, 154 
furan, 2-stannyl-4,5-dihydro-, synthesis, 449 
furan, tetrahydro- 

bicyclic trisubstituted, synthesis by 

chiral ferrocenyl derivatives, synthesis, 

2,5-disubstituted, synthesis, 149,243 
fused, synthesis, 244 
2,5-linked, synthesis, 130 
oxidation, 289 
synthesis, 152,242,243,244 

iodoetherification, 130 

245 

Prins reaction, 449 
radical cyclisation, 270,277 

synthesis from nitrile oxides, 90 
furan, tolylsulfinyl-, cycloaddition with 

cyclopentadiene, 96 
furan, 2-trialkylsilyloxy-, conversion into 

butenolides, 303 
furanocembranoids, synthesis, 20 1 
furanolignans, synthesis, radical cyclisation, 

furanone, tributylstannyl-, arylation, 505 
furanopyrans, synthesis, radical cyclisation, 

furans 

269 

270 

[3 + 41 cycloaddition to oxyallyl cations, 

cycloaddition with 
149 

3-chloro-2-pymlidinocyclohexene, 
255 

cyclopentadienyl tungsten(tricarbonyl), 
Diels-Alder reaction, 95 

p-iodo-, synthesis, radical cyclisation, 
269 

synthesis by cyclisation of keto alkynes, 
palladium catalysis, 367 

furantetrahydro-, synthesis, radical 

fuseol, synthesis, 5 1 
cyclisation, 269 

G 

galactose, 2,3-epoxy- 1,6-anhydro-, ring 
opening, 131 

galactose, nitroalkenes, addition to 
1,3-butadienes, 98 

galanthamine, synthesis, 16 
galbonolide B, synthesis, 283, 465 
gallium, trialkyl-, reaction with 2-aryl- 

1 -nitroalk-l-enes, 15 1 
gallium iodide, alkyne reaction with 

aldehydes, 439 
geraniol 

asymmetric dihydroxylation, chiral 

hydrogenation, 496 
catalysts, 10 

germacrene, synthesis, 206 
germane, vinyl-, masked vinyl iodide, 155 
germanium, bis[bis(trimethylsilyl)aminato]-, 

reaction with 2-vinylpyridine, 
155 

nitro- 1 -alkenes, 429 
germanium, trialkyl-, reaction with 2-aryl-l- 

germene, cycloaddition with butadiene, 155 
Gibberella zeae, zearalenone, 199 
gibberellin GA12, synthesis, 38 
gibberellins, synthesis, 38 
Glisoxepide, conversion into sulfonyl 

triazenes, 194 
glucal, 3,4-bis-O-(tert-butyldimethylsilyl)-6- 

deoxy-, metallation, 455 
D-glucal, 3,4,6-tris-(O-tert-butyldimethyl- 

sily1)-, metallation, 455 
P-D-glucopyranose 0-glycoside, 

2-acetamido-2deoxy-, synthesis, 
477 

a-D-glucose, mutarotation, microwave 
effect, 375 

glutamic acid, 4-alkyl-, synthesis, 3 18 

glutamic acid, 4,kiifluoro-, synthesis, 417 
glutamic acid, 3-trifluoromethyl-, synthesis, 

glutamide, N-( 2-hydroxyethyl)-, synthesis, 

glutarate, 3-hydroxy-3-methyl-, synthesis, 

glutaric acid, 2,4-diamino-, synthesis, 334 
glutarimide, N-(2-bromoethyl)-, reaction 

with amines, 183 

333 

184 

282 

glycals 
addition to allyltrimethylsilane, 153 
reaction with diethylzinc, 149 

aldol reaction with sodium pyruvate, 447 
imines, Strecker reaction, 528 

glycerol, 1 ,Zdiacyl-, synthesis, 460 
glycerol-3-phosphate, fluorinated, synthesis, 

122 
glycidols, a$-unsaturated esters, vinyloxo- 

carbenium ions, 99 
glycine, allyl-, synthesis, 338 
glycine, N-benzyl-, synthesis, solid-phase, 

glycine, a-chloro-, radical cyclisation, 269 
glycine, (cyclopent-2-enyl)-, synthesis, 338 
glycine, phenyl-, synthesis, solid-phase, 230 
glycine, phenylenebis-, synthesis, 337 
glycine imines, alkylation, 333 
glycinol, a-phenyl-, Strecker reaction, 3 12 
glycinol, phenyl-, conversion into 

glycols, synthesis, 174 
gl ycopeptides 

gl yceraldehyde 

226 

N-butenoyloxazolidinones, 97 

amine protection, 476 
synthesis, 47 1 

amino-, amine protection, 476 
doubly annulated, synthesis, radical 

gl ycosides 

cyclisation, 270,277 
C-glycosides 

synthesis, 141, 149, 153, 156 
radical cyclisation, 27 1 

glycosylation, protecting groups, 455 
glycosylimines, N-bromo-, synthesis from 

glycosyl aides, 187 
gl yoxalate-ene reaction, titanium binaphthol 

dihalide catalysts, 56 
glyoxaldehyde, allylic stannane/silane 

addition, 56 
glyoxal monohydrazone, reaction with 

methyl acetoacetate, microwave 
effect, 384 

gl yox ylates 
ene reactions, titanium-catalysis, 

hetero-Diels-Alder reaction, asymmetric 
asymmetric, 15 

catalysis, 14 
goniobutenolides, synthesis, 303 
goniodiol, synthesis, 297 
gracilins, synthesis, 98 
grandisol, synthesis, 87 
Grignard reagents 

addition to benzaldehyde imines, 5 
enantioselective addition to aldehydes, 

magnetic fields, 16 
reaction with a$-unsaturated 

oxazolidinones, a-amino acid 
synthesis, 3 

a-silyl, deprotection of acetals, 146 
in synthesis, 146 

grindelic acid, synthesis, 245 
guaianolides, synthesis from cycloheptanols, 

guanidine, cyano-, synthesis, 189 
guanidine, pentaisopropyl-, boron enol 

guanidines 

152 

ethers, 51 

synthesis, 189-190 
synthesis from alcohols, 190 
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synthesis from 1-guanylpyrazole, 189 
guanosine, deoxy-, self-assembling 

ionophores, 8 1 
gulonic acid, oxazinanone auxiliaries, 

asymmetric aldol reactions, 2 

hafnium triflate, catalyst, acylation, 
naphthol, 359 

Hakomori MBr 1 glycosphingolipid, 
synthesis, 480 

halicholactone, synthesis, 23 
halides (see also alkyl halides; allyl halides), 

1 18-1 35 
allylic, 1 ,2-disubstituted, asymmetric 

dihydroxylation, 10 

coupling with bis@inacolato)diboron, 

coupling to cyclopropylboronic esters, 

reaction with organozinc halides, 148 
S tille coupling, 36 1 
synthesis, 125- 127 

microwave effect, 382 

coupling reactions, iron catalysts, 364 
reaction with organozinc halides, 148 
synthesis, 122-125 

aryl 

363 

506 

benzyl, reaction with 2-pyridone, 

vinyl 

halocyclisation 
electrophilic, 130 
nitrogen heterocycle synthesis, 130 

aldehydes, 178 
alkanes, 119-120 
alkenes, 120 
ketones, 178 

halogen-lithium exchange, 143 
organolithium compounds, 144 

1,l -halohydrins, synthesis, 129 
1,2-halohydrins, synthesis, 130-1 32 
Hantzsch condensation, solid-phase, 2 18 
hapalosin, synthesis, 462 
Heck-aldol reaction, 48 
Heck arylation, alkenes, 63 
Heck-Friedel-Crafts reaction, 48 
Heck-Michael reaction, 48 
Heck reaction 

alkene synthesis, 4743 
arylated alkene synthesis, 503 
asymmetric, 48 

carbonylation, catalysis, transition metals, 

catalysis, transition metals, 366 
catalysts, transition metals, 360-361 
CC-165 synthesis, 23 
1,l-difluoroethylene with iodoindoles, 

palladium-catalysed, 14 
solid-phase, 223 
stannylcupration, 56 
vinyl triflates, 304 

heliotridane, synthesis, 401 
hemibrevetoxin, synthesis, 475 
hemibrevetoxin B, synthesis, 248, 25 1,254, 

hemicarcerand-corands, synthesis, 78 
hemicarcerands, synthesis, 78 
Henry reaction, aldehydes and nitroalkanes, 

heptadecan-7-one, 4-hydroxy-, synthesis, 

hepta-2,6-dien-l-ol, synthesis, 152 

halogenation 

acyclic alkenes, 14 

365 

124 

408 

176 

418 

heptan-3-01,5-(N-methylbenzoylamino)- 
2,2,6,6- tetramethyl-, a-ke to 
esters, reduction, 31 1 

hept-3-yl acrylate, 5-benzoyloxy-2,2,6,6- 
tetramethyl-, reaction with 
cyclopentadiene, 97 

herboxidiene, synthesis, 45 
herboxidiene A, synthesis, 139, 141 
heteroarenes, synthesis, radical cyclisation, 

heterocyclic compounds 
275-277 

halomethylene-, synthesis, 122 
saturated oxygen, 238-259 
synthesis 

radical cyclisation, 26 1-280 
solid-phase, 227 

vinyl, cycloadditions, 87 
hetero-Diels-Alder reaction 

cycloheptadiene with acyl nitroso 
compounds, 35 

glyoxylate esters, asymmetric catalysis, 
14 

oxadiazinone and enamines, 534 
oxadienes, 247 
titanium binaphthol dihalide catalysts, 56 
tricarbonylchromium complexes, 34 

hetero-Pauson-Khand reaction, catalysis, 
transition metals, 367 

heteroyohimboid alkaloids, synthesis, 104 
hexamethy lenetetramine hydrotribromide, 

bromoetherification, 130 
hexane- 1 ,6-dithiol, conversion into thia- 

crown ethers, 66 
hexanoate, 4,5,6-trihydroxy-2-0~0-, 

synthesis, 447 
hexapeptides, cyclic, synthesis, 78 
hex-5-enals, intramolecular Pauson -Khand 

reaction, 289 
hexoses, synthesis, 152 
hex- 1 -yne, hydroboration, catalysis, 

hexynoic acids, tandem carbopalladation- 

himbacine, synthesis, 93, 137,293 
himbeline, synthesis, 137 
hirsutanes, synthesis, 208 
hirsutene, synthesis, 37 
histidine, protection, 478,486 
histidine, Cbz-(N-2-adamantyloxymethyl)-, 

HIV protease, inhibitors, 13 1 
HMG-CoA reductase inhibitors, synthesis, 

homoallylamines, synthesis, 535 
homoallylic acetimidate, cyclisation, 13 1 
homoallylic alcohols 

transition metals, 358 

cyclisation, 293 

synthesis, 486 

437 

sulfonyl, cyclisation, 244 
synthesis, 155,439,440 

allyl zirconium compounds, 23 
homoallylic amines, synthesis from SAMP 

hydrazones, 3 
homoallylic bromides, synthesis from cyclo- 

propyl alcohols, 12 1 
homo-Michael addition, bromides to cyclo- 

propyl carboxylate, 129 
homononactic acid, synthesis, 243 
Homer-Emmons olefination, immobilised 

aldehydes, 46 
Homer-Wads worth-Emmons olefination, 

solid-phase, 225 
Homer-Wadsworth-Emmons reaction 

alkenic hydrocarbon synthesis, 500 
intramolecular, 300 
solid-phase, 235 

Homer-Wittig reaction, olefination, 501 
horseradish peroxidase, catalysis, 16 
horsfiline, synthesis, radical cyclisation, 273 
host-guest chemistry, 61-86 
hot spots, microwave effect, 375-377 
humulene, synthesis, 208 

Hunsdiecker reaction 
3-arylpropenoic acids, 448 
brominative decarboxylation, 

a,a-unsaturated carboxylic acids, 124 
hydantoin, alkoxy-, synthesis, solid-phase, 

hydantoin, synthesis, solid-phase, 231 
hydrazine, 1,l -bis(2-aminoethyl)-, reaction 

hydrazines, synthesis from ketones, chiral 

hydrazones 

23 1 

with formaldehyde, 63 

catalysts, 11 

acyl, hydrogenation, chiral catalysts, 11 
allylation, 534 
conversion into amines, 146 
conversion into vinyl aromatic 

cyclisation onto y-alkoxyallylstannanes, 

synthesis, 192 
a,bunsaturated, fluorination, 127 

hydroacylation, pent-4-enals, asymmetric 

hydroalumination, alkynes, 151 
hydrobenzoin, synthesis from stilbene, chiral 

hydroboration 
catalysis, transition metals, 356,357-358 
chiral catalysts, 11 
enamines, 535 
haloalkynes, 123 
terminal alkenes, chiral catalysts, 13 

alkenic, synthesis, 45-56 
bicyclic, synthesis, 44 
saturated, 4040,493-5 16 
unsaturated, 4040,493-516 

hydrogenation 
alkenes 

compounds, 49 

156 

catalysis, 16 

catalysts, 10 

hydrocarbons 

catalysis, transition metals, 356 
Crabtree iridium, 44 

carbonyl compounds, catalysis, transition 
metals, 356 

catalysis, transition metals, 356-358 
chiral catalysts, 11 
imines, catalysis, transition metals, 

microwave effect, 375 
phosphine-containing peptides, rhodium 

prochiral aryl ketones, 442 
saturated hydrocarbon synthesis, 4344, 

vinyl epoxides, 450 

356-357 

catalysis, 370 

495-499 

hydrogen cyanide, synthesis, microwave 

hydrogen fluoride 
effect, 385 

antimony pentafluoride, fluorination, 1 19 
triethylamine complex, fluorination, 120 

1,l -dibromoalk- 1 -enes, palladium 

palladium catalyst, dehalogenation of 

hydrogenoly sis 

catalysts, 363 

halothiazoles, 42 
hydrolysis 

ATP, microwave effect, 374 
nitriles, microwave effect, 376,378 

kinetic resolution, 447 
synthesis fiom alkylzinc bromides, 150 

2-benzyloxyaldehydes, 438 
imines, 530 

hydroperoxides 

h ydrophosphon ylation 

hydroquinidine 1,6phthalazinediyl diether, 
asymmetric dihydroxylation, 10 

hydrosil y lation 
acetophenone, 172 
alkyl aryl ketones, chiral catalysts, 11 
alkynes, 154 
arylethenes, 445 
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catalysis, transition metals, 356,357-358 
catalysts, 497 
ketones, 171 
prochiral ketones, 442 

hydmxamates, protection, 458 
hydroxamic acids, a-halo, synthesis from 

dicyanooxiranes, 121 
hydroximoyl chloride, synthesis, 191-192, 

429 
hydroxy compounds, protecting groups, 

45-64 
h y droxy cy clopropanat ion, 147 
hydroxy groups 

deox y genat ion, 495 
protection, 40 

hydroxylamine, N-benzyl-, reaction with 

hydroxylamine, N-benzyl-N-allyl-, synthesis, 

hydroxylamine, diethyl-, epoxidation, 

hydmxylation, arenes, 45 1 
hydroxymethylation, aldehydes, 176 
hydroxynitrile lyase, reaction with 

aldehydes, 447 
hyellazole, synthesis, 33 
hypophosphorous acid, dehalogenation, 493 

aldehydes, 190 

190 

perfluoroalkenes, 449 

illudanes, synthesis, 208 
imidates, 2-chloro-, reaction with 

methylamine, 186 
imidazole, 4,5-&phenyl-, conversion into 

benzil, 416 
imidazole, 4-(tributylstanny1)-, vinylation, 

505 
imidazole-2-carboxylates, alkyl-, 

methylation, 189 
imidazole N-oxides, synthesis, 538 
imidazoles 

coupling to alkenes, catalysis, ruthenium 

synthesis, solid-phase, 225,227 

synthesis, 187 
1,3,4,4-tetrasubstituted, synthesis, 185 

imidazolidinone enolate, Michael additions, 

imidazolidinones, synthesis, 142 
imidazolidin-Zones 

4,5-disubstituted, synthesis, 519 
synthesis, 187 

methylalumino-, conversion into 
oxetanones, 88 

trifluoromethyl-substituted, conversion 
into trifluoromethyl ketones, 178 

complexes, 365 

imidazolidine-2-thiones 

3 

imidazolines 

imidazolin-4-one, 3-allyl-2-amino-, 

imidazolin4-one, 2-amino-, cyclisation to 

imidazolium salts, N-methyl-, synthesis, 189 
imidazopyridine, tetrahydro-, synthesis, 

solid-phase, 222 
imides 

cyclisation, 130 

akynes, 122 

diazo, isomiinchnones, 92 
N-fluorobis(phenylsulfony1)-, 

N-fluorobis( trifluoromethylsulfony1)-, 

N-iodoalkyl cyclic, reductive cyclisation, 

olefination, 47 

fluorination, 1 19 

fluorination, 1 19 

404 

imidoyl chloride, conversion into diene- 
conjugated nitrile ylides, 187 

imidoyl radicals, synthesis from aromatic 

imination, a-chloroketone, 390 
imines (see also aldimines; ketimines), 183- 

addition of carbenoids, asymmetric 

addition to allylstannanes, 156 
addition to allylzinc, 185 
addition to ethyl diazoacetate, rhenium 

trioxide catalyst, 387 
addition to ketenes, 88 
addition to organometallic compounds, 

2-alkoxy-3-bromo-3-substituted, 

allyl, 531 

allylation, 147, 168, 359,534 

a-amino-p-h ydrox y - , S tauding er reaction, 

aromatic acetonyl, synthesis, 5 17 
N-aryl-, addition of methyllithium, 

asymmetric catalysis, 15 
N-aziridinyl, synthesis, 528 
N-benzyl, conversion into 1 ,2-amino 

1,3-bis( silyl)isopmpylidene, cyclisation, 

bis-thio sulfonyl, reaction with 

boration, 522 
conversion into amines, 136, 146 
conversion into aziridines, 387 
conversion into 2,6-disubstituted 

conversion into p-lactams, 520-521 
coupling to silyl enol ethers, 358 
cyclic 

a,a-dichlorination, 129 
functionalised, synthesis, 5 18 
synthesis, 185-186, 412 

aldimines, 53 1 

188,183-195,517-543 

catalysis, 15 

521-522,523-524 

synthesis, 5 19 

conversion into 2-aza-1,3-dienes, 530 

catalysts, transition metals, 359 

347 

alcohols, 436 

520 

o-aminophenol, 5 19 

piperidines, 185 

cyclisation, 5 19-520 
cycloaddition with ketenes, solid-phase, 

cycloaddition with sulfene, 191 
Diels-Alder reaction with dienes, 5 19 
fluorination, 119,531 
fluoroalkyl(arylsulfinyl)methyl, synthesis, 

halo-, synthesis, 186-187 
hydrogenation 

357 

220 

518 

catalysis, transition metals, 356, 356- 

chiral catalysts, 11 
hy drophosphon yl ation, 5 30 
a-hydroxy, synthesis, 5 18 
P-iodo-a$-unsaturated, reaction with 

carbon monoxide, 5 19 
ortho-manganated aryl, synthesis, 5 18 
Michael addition, 530 
oxidation, 529 
radical cyclisation, 265 
reaction with alkynyl sulfides, catalysis, 

reaction with allylzinc reagents, 149 
reaction with dihydrofurans, solid-phase, 

reaction with organozinc reagents, 150 
reaction with silyl enol ethers, 

reduction, 525 
reduction to amines, 522 
Strecker reaction, 528 
N-substituted, 183-185 
sulfanyl, 526527 

synthesis, 193 
sulfanyl nitrophenyl-, synthesis, 193 
sulfanylphenyl-, radical cyclisation, 265 

scandium triflate, 369 

221 

solid-phase, 216 

sulfinyl, 526527 
Diels-Alder reaction, 96 
synthesis, 193 

sulfonyl, 524-527 
N-sulfonyl 

reaction with cinnamyl bromide, 387 
synthesis, 5 18 

synthesis, 5 17-5 18 
synthesis from aldehydes, 17 1 
N-tosyl-, hydrogenation, catalysis, 

a, Sunsaturated 
transition metals, 356 

reaction with vinyl Grignard 

synthesis, 5 17 
synthesis from ethyl P-(trimethyl- 

compounds, 146 

silyl)ethylimines, 46 
unsaturated, conversion into 

cycloalkylamines, 520 
iminium compounds, 522-524 
iminium ions 

N-acyl-, addition to organocopper 

N-acyl, synthesis, 188 
N-acyl-, synthesis, 524 
cyclic 

reagents, 522 

reaction with fluorinated ketene acetals, 

synthesis, 188 
132 

nucleophilic addition, silyl enol ethers, 5 
synthesis, 187-1 88,536 

imino ene reaction, allenylsilanes, 153 
iminosulfonyl chlorides, synthesis, 532 
iminyl radicals, synthesis, 265,532 
indane, l,l-dimethyI-, oxidation, catalysis, 

salen manganese complexes, 353 
indan-2-ol, l -tosylamido-, 2-keto esters, 

reduction, 441 
indene, 1-akyl-, deprotonation, 140 
indene, epoxidation, 355 
indium, alkynyl-, synthesis from alkynyl- 

stannanes, 152 
indium trichloride 

conversion into alkynylindium reagents, 

transmetallation with allylstannanes, 152 
indole, dihydro-, 3,4-disubsti tuted, synthesis, 

262 
indole, 2-(3,3-dimethylallyloxy)-, 

rearrangement, 508 
indole, iodo-, Heck reaction with 

1,l -difluoroethene, 124 
indole, methoxy-, mononitration, 415 
indole, 4-methoxy-3-aminomethyl-, 

conversion into 4-methoxy- 
brassinin, 194 

152 

indole, 2,3,3a,7a-tetrahydro-, synthesis, 30 
indole, 4,5,6,7-tetrahydro-, synthesis, 535 
indole, 2-(trifluoromethyl)-, synthesis, 

indole, 2-vinyl-. intramolecular cyclo- 

indole alkaloids, Diels-Alder reaction, 87 
indole-3-carbaldehyde, 1 -(miodoalkyl)-, 

cyclisation, 275 
indole-2-carboxylic acid, synthesis from 

ethyl indole-2-carboxylate, micro- 
wave effect, 382 

radical cyclisation, 275 

addition, 93 

indole-2,3-dienolates, cycloadditions, 99 
indoles 

aminoalkylation, 522 
synthesis, 141,504 

Heck reaction, 360 
solid-phase, 222 

microwave effect, 382 
synthesis from ethyl indole-2-carboxylate, 

1H-indoles, 3-substituted, synthesis, 535 
[ 1,2-a]indoles, fused, synthesis, radical 

cyclisation, 274 
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indoline, perhydro-, synthesis, radical 
cyclisation, 268 

indoline, 3-vinyl-, synthesis, radical 
cyclisation, 273 

indolines 
nitration, 416 
synthesis, radical cyclisation, 272 
synthesis from o-bromo-N,N-diallyl-, 145 

indolizidine 167B, synthesis, 403 
indolizidine 209B, synthesis, 402 
indolizidine 209D, synthesis, 403 
indolizidine alkaloids, synthesis, 87,403 
indolizidines 

polyhydroxylated, synthesis, 402 
synthesis, 401405 

chromium complexes, 34 
radical cyclisation, 268,277 

esters, 139 
trihydroxylated, synthesis from carboxylic 

indolo[2,3-a]isoquinolones, synthesis, 
radical cyclisation, 275 

indolo-2,3-quinodimethanes, synthesis, 103 
ingenane, synthesis, I 10 
ingenol, synthesis, I I1 
D-myu-inositol I ,4,5-triphosphate, synthesis, 

472 
myo-inositol, 4deoxy-4-fluoro-, synthesis, 

131 
myo-inositol, deoxygenation, 495 
iodanes, coupling reactions, I56 
iodides (see also alkyl iodides; alkynyl 

iodides) 
alkynyl, coupling with stannanes, 156 
arenesulfonyl, addition to alkynes, 251 
aryl 

amination, palladium catalysts, 363 
coupling with arylboronic esters, 506 
coupling with dihydrofuran, 365 
reaction with organozinc reagents, 148 

alcohols, microwave effect, 379 
benzylic, synthesis from benzylic 

. reaction with aldehydes, 435 
vinyl 

functionalised, synthesis, 122 
reaction with aldehydes, chromium 

complexes, 23 
synthesis, 123 
vinylgermane as, 155 

iodination 
allylic alcohols, 120 
N-allylic amides, 119 
arenes, 126 
benzene, 126 
phenolic ethers, 126 
silyl ethers, 120 

2,6-dimethylpyridine, iodination, 1 19 
electrophilic addition to alkynes, 122 
reaction with cyclodeca-l,6diyne, 122 

iodine atom transfer, radical cyclisation, 277 
iodine-lithium exchange, 143 
iodine monochloride, chlorination, 126 
iodoamination, 13 1, 33 1 
iodocarbocyclisation, 120 
iodochlorination, alkenes, potassium 

iodoc yclisation 

iodine 

dichloroiodate, 129 

carbamates to dienes, 120 
cyclic p-enamino ester synthesis, 130 
lactam carbonyl, 119 

alkenes, solid-phase, 226 
bicyclic trisubstituted tetrahydrofuran 

unsaturated alcohols, 252 
iodofluorination, alkenes, 129 
iodohydrins, synthesis from diols, 132 
iodolactonisation 

asymmetric, pyrrolidine auxiliary, 6 
prop-2-ynyl methanesulfonates, 305 

iodoetherification, 243 

synthesis, 130 

iodonium dicollidine perchlorate, reaction 
with bispyranoside alkenes, 243 

iodonium difluoride, p-tolyl-, fluoride 
exchange, 129 

iodonium hexafluorophosphate, bis(2,4,6-tri- 
methy1pyridine)-, iodination, 126 

iodonium salts 
aryl-, arylation of allylic alcohols, 504 
coupling reactions, 362 
coupling to arylboronic acids, 506 
diaryl-, fluorination, 127 
Heck reaction, 360 

iodonium tetrafluoroborate, bis(pyridine)-, 
iodination, 126 

ionic reactions, intramolecular Diels-Alder 
reaction, 98-99 

Ireland ester-enolate rearrangement, alcohol 
synthesis, 435 

iridium catalysts, transfer dehydrogenation, 
51 1 

iridium complexes, catalysts, hydrogenation, 
imines, 357 

iridoid Glactones, synthesis, 300 
iron catalysts 

carbocyclisation, 44 
coupling reactions, 364 

alkene, synthesis, q2-, 27 
rc-allyltricarbonyl lactone, synthesis, 29 
carbenes, polycyclisations, 25 
carbonyl, dienes, fluorination, 120 
carbonyl p-silyl substituted 

a,&unsaturated ketones, 30 
dienes 

intramolecular cyclisation, 3 1 
synthesis, 29 

dioxide into methane, 55 

iron complexes 

dodecacarbonyltri-, conversion of carbon 

ketones, addition to allylstannanes, 29 
pentacarbonyl, cyclohexane conversion 

into cyclohexanecarboxylic acid, 354 
tricarbonyl, Stille reaction, 49 
tricarbonyl cyclobutadiene, synthesis, 5 12 
tricarbonyl dienal, synthesis from 

(po1yene)tricarbonyliron complexes, 
30 

tricarbonyl polyene, oxidation, 30 
tricarbonyl(triene), oxidation, 30 
tricarbonyl(vinylketene), synthesis, 30 
tricarbonyl(vinylketenimine), synthesis, 

30 
iron filings, alkyl halide synthesis, 121 
iron tris(phenanthro1ine hexafluoro- 

phosphate), deprotection of 
1,3-dithianes, 177 

isoborneol sulfonamide, 2-cyan0 esters, 
alkylation, 2 

isobretonin, trifluoro, 143 
isobretonin A, trifluoro, 143 
isobutyl carbonate, cycloaddition, 91 
isobutyraldehyde, asymmetric aldol 

isobutyronitrile, azobis-, radical cyclisations, 

isochroman-3-one, dihydro-, synthesis, 36 
isocondyloqine, synthesis, 93 
isocoumarin, dihydro-, synthesis, 144 
isocoumarin, 3,4dihydro-, synthesis, 301 
isocoumarins, synthesis, 291 
isocyano Weinreb amide, aldol reaction, 

ch id  catalysts, 12 
isoflavones, 2’-hydroxy-, synthesis, 157 
isoguanosine, self-assembling ionophores, 

isoindolones, synthesis, radical cyclisation, 

isolagunamine, synthesis, 93 
isomunchnones , cy cloaddi tions , 92 
isonitrarine, synthesis, 188 

reactions, ch id  auxiliaries, 2 

26 1 

81 

274 

isopinocampheol, chromium complexes, 
cycloadditions, 11 1 

isoprene 
cycloaddition, 97 
reaction with N-butenoyloxazolidinones, 

97 
isopropyl acetoacetate, reaction with 

benzaldehyde, 8 
isopropyl carboxylates, hydrolysis, 309 
isopulegol, cyclisation, selectivity, micro- 

wave effect, 381 
isoquinoline, 1 ayltetrahydro-, synthesis, 

144 
isoquinoline, dihydro-, synthesis, solid- 

phase, 223 
isoquinoline, tetrahydro- 

3-substituted, synthesis, 153, 522 
synthesis, 407408,419 

radical cyclisation, 265,273 
solid-phase, 222,223 

isoquinoline N-oxide, epoxidation, catalysts, 

isoquinolines 
355 

nitration, 41 6 
synthesis, 184 
synthesis from enamides, chiral catalysts, 

11 
isoserinal, synthesis, 341 
isoserine, a-methyl-, synthesis, 341 
isosparteine, palladium-catalysed reductions, 

isostatine, synthesis, 340 
isothiazolo-3-sulfolenes, oquinodimethanes, 

104 
isothiocyanates, reaction with cyanoacetyl 

compounds, solid-phase, 218 
isotropanes, synthesis, 520 
isourea, N-c yano-0-phenyl-, reaction with 

isoxazole, 5-alkyl-, 3-substituted, synthesis, 

isoxazole, 2,3-dihydro-, carbene complexes, 

isoxazole, nitro-, Diels-Alder reaction, 108 
isoxazoles 

14 

anilines, 189 

191 

synthesis, 89 

lithiation, 145 
synthesis, solid-phase, 219 
synthesis from enamines, 90 

isoxazolidine, N-alkyl-, synthesis, 537 
isoxazolidines 

fused, synthesis, 538 
synthesis, 421,422 

2-isoxazoline 2-oxides, synthesis, 4 17 
isoxazoline, 3,5-diaryl-, synthesis from 

isoxazolo-3-sulfolenes, o-quinodimethanes, 
nitrones, 422 

104 

J 
Jacobsen epoxidation, chiral catalysts, 9 
Jacobsen-Katsuki epoxidation, alkenes, 354 
JappKlingemann reaction, 192 
juglone, Diels-Alder reaction, asymmetric 

catalysis, 15 
Julia asymmetric epoxidation, chalcones, 

240 
Julia olefination, alkene synthesis, 45 
junipediol, synthesis, 208 

K 

Kagan asymmetric oxidation, aryl sulfides, 
chiral catalysts, 10 

kainic acid, synthesis, 266,392 

1-50 Contemporary Organic Synthesis, 1997 



a-kainic acid, synthesis, 473 
kallolide B, synthesis, 509 
kaurane, synthesis, 50 
kaurane diterpenes, synthesis, 101 
kawain, dihydro-, synthesis, 297 
ketals 

alkynyl, cyclisation, 301 
cleavage, 474 
Diels-Alder reaction, 99 
peroxy, unsaturated, radical addition, 240 
synthesis, 177 

acetals, fluorinated, reaction with cyclic 
iminium ions, 132 

addition to imines, 88 
[2 + 21 cycloaddition to ene carbamates, 

cycloaddition of allylic aldehydes, 502 
cycloaddition of aromatic aldehydes, 502 
cycloaddition with imines, solid-phase, 

cycloaddition to imines, 52 1 
dibromo-, [2 + 21 cycloaddition to olefins, 

dichloro-, reaction with aldehydes, 128 
diphenyl-, [2 + 2 + 21 addition, 36 
dithioacetal, conversion into 

nitroso-, synthesis, 190 
silyl-, reaction with dienals, 88 
silyl acetals 

ketenes 

87 

220 

128 

cyclobutanopyrrolidinones, 88 

acetate thioesters, aldol reactions, chiral 

addition to benzaldehyde chiral imine, 

aldol reaction with chiral a-keto esters, 

aldol reactions, chiral catalysts, 12 
Claisen rearrangement, 508 
Mukaiyama-Michael reaction, 3 18 
reaction with aldimines, microwave 

reaction with imines, 530 

aldehydes, 28 1 

catalysts, 12 

5 

3 

effect, 378 

trimethylsilyl-, [2 + 21 cycloaddition to 

ketimines 
a-azido, synthesis, 187 
a-bromo, conversion into a-azido 

ketimines, 187 
ketones, 164-167, 164-181 

acetalisation, catalysts, transition metals, 

addition of organoaluminium reagents, 

addition to alkynes, 168 
addition to a-( trimethylsilyl)acrylates, 

P-alkenyl, synthesis from alkynes, 148 
a-alkoxy, reaction with Grignard 

alkyl aryl, hydrosilylation, chiral catalysts, 

alkynyl, reduction, 172 
a-amino, synthesis, 165,329,333 
p-amino 

conversion into azetidines, 328 
synthesis, 524 

524 

360 

151 

302 

reagents, 146 

11 

P-amino-a,a-difluoro, synthesis, 329, 

aromatic, reduction, 43 
aryl 

Clemmensen reduction, 502 
Clemmensen reduction to aryl alkenes, 

reduction to alkylbenzenes, 4 1 

reduction, 443 
reductions, chiral catalysts, 12 

aryl tnfluoromethyl, synthesis, 166 

174 

aryl alkyl 

asymmetric aldol additions with chiral 

asymmetric hydrogenation, chiral 

aziridinyl, reduction, 33 1 
N-(aziridin- 1 -yl)imine, conversion into 

Baeyer-Villiger oxidation, 3 14 
bic yclic 

enolates, 3 

catalysts, 11 

alkenes, 176 

addition to lithium ethoxyacetylide, 

bridged, synthesis, 4 
bis-heteroaromatic, Wittig methylenation, 

145 
a-bromo-, synthesis from vinylboronates, 

120 
P-bromo trifluoromethyl, synthesis, 536 
a-chloro 

50 1 

imination, 390 
synthesis, 165 

a-chloromethyl, synthesis, 166 
conversion into dibromides, 129 
conversion into epoxides, 4 
conversion into trisubstituted alkenes, 45 
conversion into vinyltrimethylsilanes, 47 
coupling with dihalomethyl anions, 127 
cyclic 

Baeyer-Villiger oxidation to lactones, 

fluorinative cleavage, 122 
ring expansion, 120 

10 

cyclisation of carbonates onto, 57 
dialkyl, hydrosilylation, chiral catalysts, 

11 
a-diazo, photochemical rearrangement, 

52 1 
diazo 

decom p s i  ti on, 502 
elimination reaction, catalysis, rhodium 

trifluoroacetate, 368 
Wolff rearrangement, 3 14 

a,a-dibromo, debromination, 132 
a,a-dichloro-, synthesis, 127 
a,a-difluoro 

synthesis, 178 
synthesis from fluorinated allylic 

acetates, 128 
difluoro, synthesis, 53 1 
difluoromethyl, synthesis, 128 
enamino 

conversion into vinylogous iminium 
salts, 188 

synthesis, 534 

borohydride, 442 
enantioselective reduction, sodium 

enolates, cycloaddition with nitrones, 89 
ethyl methyl, stereoselective allylation, 

167 
fluorinated N-benzylimines, 

isomerisation, 529 
a-fluorination, 178 
a-fluoro, synthesis, 166 
a-fluoro-, synthesis from 2-fluoro-2-alkyl 

P-formyl, synthesis, 166 
a-halo 

epoxides, 121 

oxidation, 175 
synthesis from vinyl boronate, 23 

halogenation, 178 
hexafluoroisopropyl pentafluoroethyl, 

hydrogenation, catalysis, transition 

whydroxy allenyl, cyclisation, 254 
2-hydrox y 

hydrazone, synthesis, 192 

metals, 356 

synthesis, 442 
synthesis from 1,2-diol ketals, 446 

3-hydroxy, reduction, 441 
a-hydroxy, synthesis, 175,354 

3-hydroxy-2-(phenylsulfanylmethyl), 

a-iodo trifluoromethyl, synthesis, 536 
iododifluoromethyl, addition to olefins, 

methyl, synthesis, 15 1 
2-methylene-3-hydroxy, synthesis, 440 
methyl vinyl 

synthesis, 440 

128 

cycloaddition with 6-demethoxy- 
P-dihydrothebaine, microwave 
effect, 377 

reaction with a-methylbenzylamine 
enamine with acetylbutyrolactone, 4 

microbial reduction, 447 
monofluoro, synthesis, 53 1 
a-nitro, synthesis, 417 
y-nitro, reaction with formamidinesulfinic 

acid, 429 
olefination, 47 
oxidation, 174- 176 
prochiral 

asymmetric reduction by 
ox azaborol idine, 442 

hydrosilylation, 442 
prochiral aryl, hydrogenation, 443 
protection, 177-178 
reaction with allylic organoindium 

compounds, 152 
reaction with allylsilane, 152 
reaction with diazomethane, 240 
reaction with organobarium compounds, 

reaction with organozinc reagents, 149 
reaction with pentaarylantimony, 436 
reactions, 167-1 77 
reaction with sulfonium ylides, epoxide 

synthesis, 6 
reaction with trimethylsulfonium cation, 

449 
reduction, 40, 171-174 

organotransition metal complexes, 32 
reductive amination 

chiral catalysts, 11 
solid-phase, 225 

147 

spin, bicyclic, synthesis, 4 
a-substituted, reaction with Grignard 

P-substituted a,P-unsaturated, iron 

synthesis, 139 

reagents, 146 

carbonyl complexes, synthesis, 30 

solid-phase, cleavage, 230 
Weinreb amides, solid-phase, 230 

synthesis by dehomologation of 
aldehydes, 535 

synthesis from acyl chlorides, 24 
synthesis from alcohols, 354 
synthesis from ally1 alcohols, 360 
synthesis from amides, 136 
synthesis from carboxylic amides, 146 
synthesis from enolates, 1 
synthesis from organozinc halides, 148 
synthesis from oximes, 537 
tandem nucleophilic addition-aldol 

thioacetalisation, 476 
titanocene complexes, coupling reactions, 

33 
transfer hydrogenation, catalysis, 

transition metals, 357 
tricyclic, addition to lithium 

ethoxyacetylide, 501 
trifluoromethyl 

addition to lithium acetylide, 169 
synthesis, 166, 178 

a,&unsaturated 
addition to alkylzinc bromides, 166 
aldol reaction with aldehydes, 174 
conjugate addition to diorganozinc, 

conversion into p-formyl ketones, 166 

reactions, 28 1 

369 
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enantioselective hydrogenation, chiral 
catalysts, 11 

epoxidation, 175 
reaction with tributylstannane, 437 
reduction, 173, 174,498 
synthesis, 174 

P,y-unsaturated, synthesis, 166 
unsymmetrical, olefination, 47 

ketoximes, a-sulfinyl-, reduction, 540 
ketyl radicals 

conjugate addition to crotonates, 286 
reaction with vinyl epoxides, 445 

Kharasch reaction, catalysis, zirconium 
complexes, 369 

Knoevenagel reactions, solid-phase, 222 
Knoevenagel-type condensation, solid-phase, 

Koser’s reagent, bromination, 119 
kumausyne, synthesis, 152 
kynurenine, synthesis, 148 

218 

L 

L-743,726, synthesis, 143, 169 
laccase, oxidation, alcohols, 165 
lacrimin A, synthesis, 5 1 1 
lactaldehyde imines, reaction with trimethyl- 

lactams, N-acyl-, fluorination, 127 
lactams 

silyl cyanide, 529 

N-allyl, Diels-Alder reaction with 
cyclopentadiene, 108 

6,5-bicyclic, synthesis, 345 
conversion into 

c yclobu t mop yrrol idinones, 8 8 
hetero Diels-Alder reaction, 104 
medium-ring, synthesis, 405 
synthesis, 25,5 1,345-347 

radical cyclisation, 264 
a,&unsaturated, synthesis, 174 

a-amino-, synthesis, 346 
bicyclic, synthesis, 52 1 
conversion into N-carboxy anhydrides, 

fluorinated, synthesis, 132 
functionalized, synthesis, 439 
synthesis, 15, 346347,405,509 

microwave effect, 378 
radical cyclisation, 267, 277 
solid-phase, 220 

synthesis from 2-cyan0 esters of 
isoborneol sulfonamide, 2 

synthesis from imines, 520-521 
synthesis from sulfoxides, Pummerer 

synthesis from N-vinylic a-bromo amides, 

1,4,4-trialkyl, synthesis from 

p-1 ac tam s 

3 36 

reaction, 6 

390 

1 -methox yc yclopropylamines, 390 
ij-lactams 

synthesis, 409 
radical cyclisation, 267 

y-lactams 
synthesis, 345,409,5 19 

radical cyclisation, 267 
lactol, retro-Diels-Alder reaction, 246 
lactones 

a-amino, y-keto-, synthesis, 334 
conversion into vinyltrimethylsilanes, 47 
enamino, macrocyclic, synthesis, 189 
enol, synthesis, 299 
exo-halomethylene, synthesis from 

oiodoalkynes, 123 
iodination, 1 19 
medium ring, 294-297 
medium-ring, synthesis, 405 

a-methylene, synthesis from 

saturated, 28 1-307 
spiro, synthesis, 297 
spirocyclic, synthesis, 147 
synthesis, 203 

radical cyclisation, 262 
synthesis from cyclic ketones, 

Baeyer-Villiger oxidation, 10 
unsaturated, 28 1-307 

asymmetric synthesis, 88 
a,a-difluoro-, conversion into 

1,l -difluoroolefins, 124 
a-iodomethylene-, synthesis, 28 1 

bicyclic, synthesis, 300-301 
monocyclic, synthesis, 297-300 
polycyclic, synthesis, 300-301 
synthesis, 297-301 

bridged bicyclic, 288-292 
fused bicyclic, 288-292 
a-methylene-, synthesis, 302 
monocyclic, synthesis, 284-288 
polycyclic, 292-294 
synthesis, 244,284-294 
synthesis from 2-nitroethylated alcohols, 

a-trifluoromethyl-, synthesis, 285 
y-lactones, a-methylene-, synthesis, 167 
lagunamine, synthesis, 93 
lanthanide complexes, catalysts, 

hydrogenation, 496 
lanthanides, catalysts, hydrogenation, 497 
lasiodiplodin, synthesis, 282 
laurediol, cyclisation, 257 
laurenan, synthesis, 131 
Laurencia spp., cyclic ethers, biosynthesis, 

257 
laurencin, deacetyl-, synthesis, 257 
laurencin, synthesis, 252 
laurene, synthesis, 143 
lauthisan, synthesis, 255,257 
Lawesson’s reagent, Diels-Alder reaction, 

lead, aryl-, coupling reactions, 156 
lead tetraacetate, iodinatinn of phenolic 

lennoxamine, synthesis, 204 
lentiginosine, synthesis, 402 
leporin A, synthesis, 104 
leukotriene, fluorination, 120 
Lewis acids 

bromometh ylacryl ate, 440 

plactones, 28 1-282 

&lactones 

y-lactones 

430 

96 

ethers, 126 

catalysed reactions, 358-360 
nucleophilic cleavage, esters, solid-phase 

synthesis, 230 
LICKOR, metallation, 145 
lignans, synthesis, 284 
lincomycin, synthesis, 146 
lincosamine, synthesis, 146, 155 
Lindlar’s catalyst 

dehalogenation, 42 
hydrogenation of a$-unsaturated 

linkers, solid-phase oligomer synthesis, 

a-lipoic acid, synthesis, 12 1 
lipstatin, synthesis, 88, 28 1 
lithium, alkyl- 

addition to styrenes, 140 
reaction with 3-chloro-2,2-dimethyl- 

propanimines, 187 
lithium, allyl-, synthesis, 140 
lithium, benzyl-, synthesis, 140 
lithium, a-bromoallyl-, addition to 

carbonyl compounds, 43 

227-235 

N-diphenylphosphinyl aldimines, 
389 

lithium, butyl- 
addition to cinnamyl alcohol, 445 

asymmetric reactions, 7 
reaction with dibromobenzopyran, 108 

lithium, chloromethyl-, synthesis, 138 
lithium, cyclopentenyl-, synthesis, 142 
lithium, cyclopropenyl-, synthesis, 142 
lithium, dichloromethyl-, chloro- 

methylenation, 138 
lithium, methyl-, addition N-arylimines, 

asymmetric catalysis, 15 
lithium, phenyl-, reaction with 3-chloro-2,2- 

dimethylpropanimines, 187 
lithium, trialkylstannyl-, Michael addition to 

cyclohexanone, 192 
lithium, 2,3,3-trifluoro- 1 -tosyloxyprop- 1 - 

enyl-, synthesis, 439 
lithium, trifluorovinyl-, synthesis, 123 
lithium, vinyl-, reaction with acylsilanes, 

lithium acetylide, addition to trifluoromethyl 

lithium aluminium hydride 
dehalogenation, 41 
reduction, amides, 356 
solid-phase peptide synthesis, cleavage, 

435 

ketones, 169 

230 
lithium N-butyl-N-lithiomethyldithio- 

carbamates, conversion into 
imidazolidine-2-thiones, 185 

lithium compounds, in synthesis, 136-145 
lithium dienolate, fluorination, 119 
lithium ethoxyacetylide, addition to bicylic 

ketones, 501 
lithium hydride, reaction with nickel acetate, 

442 
lithium organocuprate reagents, addition 

pyridine-3-carbaldehyde, 5 
lithium perchlorate, [4 + 2) cycloaddition of 

N-hydroxypyrrole, 96 
lithium triethylborohydride, rearrangement 

of P-hydroxytoluene-p-sulfonates, 
494 

lophotoxin, synthesis, 201 
luffariolide E, synthesis, 143,262 
lumazines, alkylated, synthesis, 534 
lycorine alkaloids, synthesis, 93 
lycorines, synthesis, 105 
lysergic acid, synthesis, 92,262 
lysobactin, synthesis, 336 

McMurry coupling 
calix[4]arenes, 71 
titanium catalysis, 40 

McMurry reaction, 55 
titanium catalysts, 494 

macrocavitands, synthesis, 75 
macrocyclisations, free radical, 196-215 
macrocyclisation-transannulation,cascade 

macrodiolides, synthesis, 284 
macrolactin A, synthesis, 49,282 
macrolides, synthesis, 282-284 
magallanesine, synthesis, 406 
1-magnesiohept- 1 -ene, synthesis, 148 
magnesium bromide 

radical-mediated, 2 10-2 13 

alkynyl-, reaction with paraformaldehyde, 

phenyl-, debromination of a,a-dibromo 

reaction with epoxides, 13 1 

alkynes, 146 

Grignard reagents to aldehydes, 
16 

169 

ketones, 132 

magnesium halides, allyl-, addition to 

magnesium methoxide, cleavage, esters, 454 
magnetic fields, enantioselective addition of 
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maitotoxin, synthesis, 250 
maleates, 2-phenylcyclohexanol, Diels- 

Alder addition, 5 
maleic anhydride 

cycloaddition to 
a,a’-dibromo- 1,2-dialkylbenzene, 101 

reaction with cobalt substituted dienes, 94 

2-alkoxy-, synthesis, 323 
alkylation, 8 
a,a-dichloro-, allylic, copper mediated 

fluoro-, conversion into fluorinated 

Michael reaction with enones, 44 
monosubstituted, synthesis, 31 5 
synthesis, dialkylation prevention, 489 

malononitrile, iodo-, cyclisation, 202 
manganese acetate, acetyl chloride, arene 

chlorination, 125 
manganese catalysts, salen, epoxidation, 238 
manganese complexes 

malonates 

radical reactions, 289 

carbapenems, 122 

salen 
catalysts, oxidation, 353 
Jacobsen-Katsuki epoxidation of 

manganese dioxide, oxime conversion into 

Mann ich reaction 

alkenes, 354 

carbonyl compounds, 537 

difluoroenol ethers, 128 
intramolecular, diastereoselective, 3 1 

P-mannopyranosides, hydroxy protection, 

mannose, nitroalkenes, addition to 

marine polyethers, synthesis, 249 
marine polyether toxins, synthesis, 25 1 
marine toxins, synthesis, 28 
maytansinol, synthesis, 463 
Meenvein-Verley-Ponndorf reaction, 44 1 

457 

1,3-butadienes, 98 

ketones, 357 
prochiral aryl ketones, 443 

megaphone, synthesis, 142 
[ 1,2]-Meisenheimer rearrangement, azetidine 

Meldrum’s acid 
N-oxide, 406 

hydroximino, thermolysis, 190 
methylene-, synthesis, 3 12 

melionine-E, synthesis, 263 
menthol, 8-phenyl-, chromium complexes, 

cycloadditions, 1 11 
menthyl N-acetyl a$-didehydroalaninate, 

reaction with cyclopentadiene, 97 
mercuric oxide, iodination of phenolic 

ethers, 126 
mercury iodide, tert-butyl-, conjugate 

addition to unsaturated acrylates, 
286 

metacyclophanes, nitration, 41 5 
metal bis(trifluoromethylsulfonyl)amides, 

Friedel-Crafts acylation, arenes, 
166 

metal carbenoids, reactions, catalysis, 
transition metals, 367-368 

metallaoxetane, synthesis, 238 
metathesis reactions, ring-closing, 409 
methacrolein, Diels-Alder reaction with 

methane 
cyclopentadiene, 33 

diaryl, synthesis, 147 
synthesis from carbon dioxide, 55 

methane, chloroiodo-, reaction with vinyl- 
methoxy carbenes, 26 

methane, diaryldichloro-, synthesis from 
trifluoromethylarenes, 129 

methane, dibromodifluoro-, conversion into 
difluoromethylene radicals, 128 

methane, fluorotribromo-, coupling with 
carbonyl compounds, 127 

methane, nitro-, reaction with aluminium 
phenolates, 191 

methane, phenylthio(trimethylsily1)-, 
epoxide opening, 154 

methane, trimethylene-, conversion into 
methylenecyclopentanes, 9 1 

methane, tris(2-tetrazol-5-ylethyl)nitro-, 
synthesis, 41 8 

methanesulfonates 
debenzylation, benzyl ethers, 460 
elimination with sodium hydrogen 

epoxy-, synthesis, 56 
trifluoro-, intramolecular ionic 

telluride, 502 

Diels-Alder reaction, tetraenes, 98 

a-diazo carbonyl compounds, 
184 

methanimine, 1,l -diphenyl-, reaction with 

methionine enkephalin, synthesis, 344 
methoxyacetyl group, deprotection, 454 
a-methoxyamine, conversion into iminium 

methoxyiodination, alkenes, 503 
methyl acetoacetate, reaction with glyoxal 

ions, 188 

monohydrazone, microwave 
effect, 384 

pentadiene, microwave effect , 
374 

conversion into 1-bromo- 1 - 
fluoroalkenes, 125 

methyl alcohol, a-dibromofluoro-, synthesis, 
169 

methyl alcohol, a-trichloro-, conversion into 
a-halo acids, 121 

methyl allenecarboxylates, synthesis, 321 
methylalumination, alkenes, zirconium 

catalysis, 364 
methylamine, reaction with 2-chloro imidate, 

186 
methylamine, bis(trimethylsily1)-, reaction 

with aldehydes, 185 
methyl bromoacetate, lithium enolate, 

Darzens type reaction, 193 
methyl carboxylates, hydrolysis, 309 
methylenation 

methyl acrylate, cycloaddition with cyclo- 

methyl alcohol, 1 -dibromofluoro-, 

aldehydes, 47 
dicyclopentadienyldimethyltitanium, 24 

methylene, difluoro-, synthesis, 129 
em-methylene compounds, hydrogenation, 

497 
methylene imine, N-benzyldiphenyl-, 

alkylation, 529 
methylenolactocin 

synthesis, 123,301 
radical cyclisation, 269, 277 

methylimines, bis(trimethylsily1)-, synthesis, 
185 

methyl iodide, reaction with enolates, chiral 
auxiliaries, 1 

o-methylmetallation, o-tolualdehyde 
cyclohexylimines, 184 

methyl methacrylate 
arylation, 504 
free radical polymerisation, molybdenum 

methyl phenylsulfinate, oxidation, carbonyl 
compounds, 174 

methyl propiolate, Michael addition of 
iodide, 122 

2-(methylsulfony1)ethyl group, phosphate 
protection, 473 

methylthiomethyl group, protection of 
pyrrolo[2,3-d]pyrimidine-2,4- 
diones, 485 

methyl trifluoromethanesulfonate, 
methylation of alkylimidazole-2- 
carboxylates, 189 

hexacarbonyl, 200 

methyl (triphenylphosphorylidene)acetate, 
reaction with acids, 316 

mevinic acids, synthesis, 298 
mevinic Glactones, synthesis, 299 
Michael addition 

chiral nucleophiles, 4-5 
dibenzyl malonate to cyclohexenone, 

dispiroketal diol acrylate esters, 7 
enones and malonates, 44 
imidazolidinone enolates, 3 
imines, 530 
methylene Meldrum’s acid, 3 12 
nitriles, catalysis, transition metals, 358 
nitroalkanes, 417-418 
solid-phase, 220,226 
trialkylstannyllithium to cyclohexanone, 

asymmetric catalysis, 15 

192 
microcystin-LA, synthesis, 334 
microwave effect, 373-375 
microwave irradiation, 373-386 

ester hydrolysis, 309 
Suzuki coupling reactions, 362 
Suzuki reaction, 506 

microwaves, Beckmann rearrangement, 537 
miharamycins, synthesis, radical cyclisation, 

271,277 
milbemycin p3, synthesis, 361 
mitosene, aziridino-, synthesis, 41 6 
mitosenes, synthesis, radical cyclisation, 

274 
Mitsunobu reaction, 247 

oxetane synthesis, 242 
piperidine synthesis, 396 
solid-phase, 226 

munchnones, cycloaddition reactions, solid- 

modhephene, synthesis, 205 
moenomycin, synthesis, 460 
molecular bowls, synthesis, 79-80 
molybdenum catalysts 

phase, 221 

carbocyclisation, 44 
ring-closing metathesis, 368 
tetralol oxidation, 354 

alkylidene, olefination, 47 
carbene, dioxenyl, reaction with enynes, 

catalysts, hydrogenation, carbonyl 

hexacarbonyl, free radical polymerisation, 

molybdenum complexes 

94 

compounds, 356 

methyl methacrylate, 200 

alcohols, 164 

iodide, 16 

molybdenyl acetylacetonate, oxidation, 

monoesterification, meso-diols, camphanoyl 

morphine 
synthesis, 262 

radical cyclisation, 273 
morpholines, diketo-, synthesis, solid- 

Mosher’s acid, synthesis, 10 
mossambine 

phases, cyclisative cleavage, 230 

synthesis, 261 
radical cyclisation, 272 

Mukaiyama aldol condensation, titanium 

Mukaiyama aldol reaction 
alcohol synthesis, 435 
a-benzyloxy aldehydes, 170 

acetals, 318 

binaphthol dihalide catalysts, 56 

Mukaiy ama-Michael reaction, ketene silyl 

mukulol, synthesis, 198 
Gmultistriatin, synthesis, 430 
muricatacin, synthesis, 25 
muscone, synthesis, 198 
mycalamides, synthesis, 156 
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nannochelin A, synthesis, 458 
naphthalene 

acyloxy-, Fries rearrangement, 451 
bromination, 126 
iodination, 126 
sulfonation 

microwave effect, 376 
selectivity, microwave effect, 380 

naphthalene, 1,5-bis-( l-hydroxy-3,6,9-trioxa- 
nony1)-, reaction with 
terephthaloyl chloride, 6 1 

naphthalene, dihydro-, epoxidation, chiral 
catalysts, 9 

naphthalene, heptafluoro-, synthesis, 503 
naphthalene, hexafluoro-, synthesis, 503 
naphthalene, octafluoro-, synthesis, 503 
naphthalene, perfluoro-, defluorination, 503 
naphthalenecarboxylic acid, oxazole 

derivative, Michael addition, 
achiral lithium amides, 5 

naphthalene-2-carboxylic acid, 1,5-difluoro-, 
synthesis, 63 

naphthalenesulfonic acid, synthesis, micro- 
wave effect, 376 

1 -naphthamides, deprotonation, 144 
naphthofuranone, 9-aryl-, tricyclic lignans, 

synthesis, 292 
naphthol, acylation, catalyst, hafnium 

triflate, 359 
naphthol, bromo-, Ullmann coupling, 5 
1 -naphthol, Fries reaction with acyl 

chlorides, 166 
1 -naphthol, 3-alkyl-, synthesis, 45 1 
naphthothietes, synthesis, 102 
naphtho[2,1 -b]thiophene, photolytic 

coupling, 276 
nargenicin, synthesis, 294 
narwedine, resolution, 16 
necic acid, synthesis, 120 
neoisopulegol, cyclisation, selectivity, micro- 

wave effect, 38 1 
neopentylamines, primary, synthesis, 5 
Nicholas reaction, 28 

intramolecular, medium-sized oxygen 
heterocyclic compounds, 253 

nickel, chlorocyclopentadienyl- 
(tripheny1phosphine)-, catalyst, 
hydroboration, 358 

nickel catalysts 
addition to alkynes, 364 
carbocyclisation, 44 

nickel chloride dihydrate, catalyst, 

nickel complexes 
hydrogenation, 497 

catalysts, Diels-Alder reaction, 359 
cocyclisation with a,o-diynes and 

monoynes, 37 
niobium complexes, catalysts, Diels-Alder 

reaction, 359 
niphatesine C, synthesis, 43 
nitidine, synthesis, 154 
nitramidine, synthesis, 188 
nitramines, synthesis, 41 8 
nitrarine, synthesis, 188 
nitrates 

acyl, oxidation, alcohols, 164 
synthesis, 4 18 

phenol, 430 
solid-supports, aromatic substrates, 415 

nitration 

nitrenes, synthesis from ethyl N-[(4-nitro- 
pheny 1sulfonyl)oxy lcarbamate, 
387 

203 
nitrile group, reductive removal, tin hydride, 

nitrile oxides, cycloadditions, 90-9 1 
ni trile s 

aldol reactions, catalysis, transition 

2-amino, synthesis, 328 
a-amino fi-hydroxy, synthesis, 529 
2-azido, synthesis, 328 
bicyclisation, titanium catalysts, 366 
a-bromo, additiorrcyclisation, 185 
a-bromo-, conversion into cyclic imines, 

cyclisation onto enamines, 150 
cycloaddition to nitrile oxides, 90 
enamino 

metals, 358 

412 

conversion into nitro dienamines, 189 
reaction with a,P-unsaturated acid 

hydrolysis, microwave effect, 376, 378 
reduction to aldehydes, 165 
synthesis from amides, 178 
synthesis from oximes, 177 
synthesis from S A M P  hydrazones, 3 
unsaturated, 53 1 
a,a-unsaturated, synthesis, 174 
y,Sunsaturated, reaction with Grignard 

nitrile ylides, diene-conjugated, synthesis, 

nitrilimine, diphenyl-, cycloadditions, 5 19 
nitrilimines, 183 
nitroacetamidation, olefins, 41 6 
nitro-aldol reaction, 417 

chlorides, 534 

reagents, 518 

187 

alkyl nitro compounds with aldehydes, 

amino aldehydes, 436 
rare earth binaphthol complexes, 44 

o-nitrobenzyl photoredox process, solid- 
phase synthesis, 232 

p-nitrobenzyloxymethyl group, hydroxy 
protection, ribonucleosides, 464 

nitro compounds, 415434 

437 

alkyl, 416-417 

allylic, synthesis, 539 
aromatic 

nitroaldol reaction with aldehydes, 437 

activated, 429 
reduction, 193 

aryl, 415-416 
cyclisation, 422426,425 
reduction, 423424 
a-substituted, 417418 
synthesis from oximes, 536537 
a$-unsaturated 

417 
conversion into 2-isoxazoline 2-oxides, 

synthesis, 4 1 8 4  19 
9-nitro-9-diazo compounds, synthesis, 43 1 
nitrogen dioxide, diphenyl diselenide, 

reaction with alkenes, 443 
nitrogen heterocyclic compounds 

bicyclic, synthesis, radical cyclisation, 

five-membered, synthesis, 391-396 
four-membered, synthesis, 390-391 
large rings, synthesis, 404-406 
medium rings, synthesis, 404-406 
saturated, 387414 
six-membered, synthesis, 396401 
synthesis, 5 10 

radical cyclisation, 264-267 
synthesis by halocyclisation, 130 
three-membered, 387-390 

268-269 

nitro groups, reduction, 422 
nitroketene dithioacetal, reaction with 

enaminonitriles, 189 
nitrones 

6-alkenyl, reaction with benzeneselenyl 

N-benzyl-, synthesis, 190 
cyclisation, 422426,427428 
cycloaddition, 89-90 
cycloaddition with sulfene, 19 1 

bromide, 421 

cycloaddition to sugars, 246 
deoxygenation, 422 
1,3-dipolar cycloaddition, catalysis, 

hydroperoxy-, synthesis, 540 
keto, synthesis, 421 

transition metals, 359 

nitrones, a-methoxycarbonyl, 
transesterification with allylic 
alcohols, 90 

nitrones 
reaction with benz yltriethylammonium 

tetrathiomolybdate, 5 17 
reaction with organozinc reagents, 150 
synthesis, 190-191,420-422 
synthesis from amines, 354 

4-nitrophenyldiazonium tetrafluoroborates, 
reaction with anthracen-9- 
ylidenazinic acid, 43 1 

2-(4nitrophenyl)ethyl nitrate, synthesis, 41 8 
p-nitrophenyl group, carbohydrate protecting 

nitrosamines, radical cyclisation, 264 
nitroso compounds 

group, 461 

acyl, hetero-Diels-Alder reaction with 

asymmetric hetero Diels-Alder reaction, 

synthesis, 419-420 
nitrosonium tetrafluoroborate, fluorination, 

120 
NK-104, synthesis, 154 
nodulation factors, synthesis, 460 
nojirimycin, I-deoxy-, synthesis, 537 
nojirimycin, dideoxy-, synthesis, 107 
nojiromycin, 2-fluoro-6-aminodeoxy-, 

synthesis, 13 1 
nopadiene, reaction with titanium 

complexes, 28 
norbornadiene, reaction with phenyl- 

acetylene, catalysis, transition 
metals, 366 

norbornane, 3-amino-2-carboxy-, synthesis, 
34 1 

norbornane-2,3-dicarboxylic acid, 2-amino-, 
synthesis, 339 

norbornanone, amino-, oxidation, 416 
norbornanone, nitro-, synthesis, 416 
norbornene, reductive Heck-coupling 

reactions, 14 
norbornyl diacids, resolution, 3 10 
norlignans, Coniferue, 146 
nortropane, 1-hydroxy-, synthesis, 35 
nortropane, polyhydroxylated, synthesis, 

notropane, polyhydroxylated, synthesis, iron 

N o d  reaction, alcohol synthesis, 435 
nucleophilic substitution 

cycloheptadiene, 35 

106 

329 

complexes, 35 

alkyl halide synthesis, 120-121 
aryl halide synthesis, 126-1 27 

nucleoside 2'-phenoxythiocarbonates, 

nucleoside phosphonates, fluorinated, 1 19 
nucleosides 

deoxygenation, 40 

fluorinated, synthesis, 119 
fluorinated carbocyclic, synthesis, 130 
radical cyclisation, 270-27 1 

oblongolide, synthesis, 100 
octadecan-8-one, 14-hydroxy-, synthesis, 

octa-3,5-diyne, 2,7-dimethyl-2,7-dichloro-, 

oct- 1 ene,  methylalumination, 364 
octene, hydroboration, 358 

418 

reaction with a,odithiols, 66 
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OF 4949 III, synthesis, 470 
oleandomycin, aglycon, synthesis, 457 
olefination 

aldehydes, 176 
carbohydrate lactones, 46 
carbonyl compounds, 500-502 

esters, 54 

addition to iododifluoromethyl ketones, 

[2 + 21 cycloaddition to dibromoketene, 

Diels-Alder reaction with 

1,l -difluoro- 

alkenic hydrocarbon synthesis, 45-47 

olefins (see also alkenes; dienes) 

128 

128 

ortho-quinomethane imines, 530 

synthesis, 124 
synthesis from carboxylic acids, 125 

epoxidation, 239 
1-fluoro-, synthesis, 124 
nitration, 418 
nitro, conversion into 1 ,2-diamines, 43 1 
nitro-, synthesis, 176 
nitroacetamidation, 4 16 
tetrasubstituted, synthesis, solid-phase, 

223 
oligocalixarenes, synthesis, 75 
oligomerisation, template-controlled, macro- 

oligonucleotides 
cyclisation, 200 

synthesis 
protecting groups, 455 
solid-phase, 233 

oligo(oxyethylene), conversion into crown- 

orange CRET, alkene hydrogenation, 498 
organoaluminium compounds, in synthesis, 

organobarium compounds, in synthesis, 147 
organoboranes, Suzuki reaction, catalysis, 

transition metals, 361 
organobrom ides, dehalogenat ion, 494 
organocadmium compounds, in synthesis, 

organochromium complexes, q6-, 34-35 
alkenyl, coupling reactions, 23 
cyclopropyl carbenes, synthesis, 26 

organochromium compounds, coupling to 

organocobal t complexes 

type cavities, 62 

151 

150 

aldehydes, 170 

q2-, 27-28 
q3-, 29-30 
acyl, reaction with allenes, 24 
cyclisation, Heck reaction, 504 

organocopper reagents, addition to 

organogallium compounds, in synthesis, 

organogermanium compounds, in synthesis, 
155 

organoindium compounds 
allylic, 151 

addition to allenols, 152 
conversion into chlorohydrins, 132 
in synthesis, 151-152, 168 

q2-, 27 
q3-, 29 

dienes, q4-, 30 

N-acyliminium ions, 522 

151-152 

organoiodides, dehalogenation, 494 
organoiron complexes 

775-, 33 
If-, 35 

organolead compounds, in synthesis, 156- 
157 

organolithium compounds 
acetylenic, synthesis, 14 1 
alkenyl, in synthesis, 142-144 
alkynyl, in synthesis, 142-144 
allenyl, synthesis, 143 
allylic, synthesis, 140-142, 141, 142 

P-amino-a-sulfonyl, addition to 
carboxylic esters, 139 

aryl, in synthesis, 144-145 
benzylic, synthesis, 1 6 1 4 2 ,  141 
cyclohexenyl, synthesis, 143 
cyclopropyl, synthesis, 136 
ferrocenyl, synthesis, 144 
heteroatom-substituted, synthesis, 1 36 
non-stabilised, in synthesis, 136-138 
reaction with carbonyl compounds, 169 
selenium-stabilised, 138- 140 
silicon-stabilised, 138-140 
solid-phase reactions, 224 
sulfur-stabilised, 138-140 

organomagnesium compounds 
a-halovinyl, synthesis, 147 
a-seleno, 147 
solid-phase reactions, 224 
in synthesis, 146-147 

organomanganese bromides 
coupling with acyl chlorides, 24 
synthesis, 24 

q6-, 35-36 
alkyl, 24 

organomanganese complexes 

organomanganese reagents, coupling with 
vinyl halides, iron catalysts, 364 

organomercurials, P-hydroxy-, carbonylation 
and lactonisation, 289 

organomercury compounds, in synthesis, 
150 

organometallic chemistry, solid-phase, 223- 
224 

organometallic compounds 
addition to enamines, 535 
addition to imines, 521-522,523-524 
main group, in synthesis, 136-163 

organonickel complexes, dienes, q4-, 3 1-32 
organonitrogen compounds, oxidation, 

catalysis, rhenium trioxide, 354 
organopotassium compounds, in synthesis, 

145 
organorhenium complexes 

organoruthenium complexes, q6-, 36 
organoselenides, debromination, 493 
organosilanes, coupling reactions, 362-363 
organosilicon compounds, in synthesis, 

organosodium compounds, in synthesis, 145 
organostannanes 

q2-, 28 
q5-, 33-34 

152-154 

a-alkoxy-, in synthesis, 156 
catalysts, Stille reaction, 361 

organosulfur compounds, asymmetric syn- 
thesis, rhenium complexes, 33 

organotellurides, debromination, 493 
organothallium compounds, in synthesis, 

organotin compounds, in synthesis, 155-156 
organotitanium complexes 

151-152 

q2-, 26-27 

alkyl, 24 

q2-, 26-28 
q3-, 28-30 
q4-, 30-32 
q5-, 32-34 
q6-, 28-30 
stoichiometric, 22-39 

reaction with alkynyl aldehydes, 435 
solid-phase reactions, 223 
in synthesis, 147-1 50 

organozirconium complexes 
alkenyl, 22-23 

q5-, 33 

organotitanium metal complexes, q3-, 28 
organotransition metal complexes 

organozinc compounds 

alkyl, 22-23 
ornithine 

boronic acid analogue, synthesis, 328 
protection, 482 

2-oxabicyclo[2.2.1 Iheptane, synthesis, 
radical cyclisation, 269 

8-oxabicyclo[3.2. lloctane, synthesis, 508 
oxaborolidine, N-trifluoromethanesulfony 1-, 

asymmetric catalyst, hetero-Diels- 
Alder reaction, glyoxylate esters, 
14 

reductions, 11 
oxaborolidines, chiral, asymmetric 

oxacyclophanes, synthesis, 77 
oxadiazinone, hetero Diels-Alder addition 

with enamines, 534 
1,2,4-oxadiazole-3-carboxylates, 

5-substituted, synthesis, 420 
1,2,4-0xadiazoles, synthesis from nitrile 

oxides, 90 
oxalic acid, synthesis, microwave effect, 

380 
oxalyl chloride, reaction with alcohols, 

enantiomeric purification, 16 
oxasilacyclopentane, conversion into 

oxathiazinone dioxide, N-fluoro-, 

oxathioacetals, deprotection, 475 
oxazaborolidine, reduction, ketones, 172 
oxazaphospholidine oxide, reduction, 

ketones, 172 
1,3,2-0xazaphosphorinane, Wittig 

rearrangement, 53 
1 ,2-oxazinane, synthesis, 42 1 
oxazinanones, chiral auxiliaries, asymmetric 

aldol reactions, 2 
2H- 1,3-0xazine, 3,6-dihydro-, synthesis, 

329 
4H- 1 ,Zoxazine, 5,6-dihydro-, synthesis, 

539 
1,3-0xazin-6-one, 4-trimethylsiloxy-, 

reaction with cycloalkanone 
enamines, 534 

isomerisation into nitrones, 421 
synthesis, 239 
synthesis from imines, 529 

1,3-diols, 154 

fluorination, 118 

oxaziridines 

oxazole, 4,5-dihydro-, 2-substituted, 
synthesis, 526 

oxazole 3-oxide, dihydro-, synthesis, 190 
oxazoles 

synthesis, catalysis, dirhodium 

synthesis from amino acids, 92 
oxazolidines, triaryl-, synthesis from 

azomethine ylides, 88 
oxazolidinone, N-butenoyl-, synthesis from 

phenylglycinols, 97 
1,3-0xazolidin-2-one, 3-acryloyl-, reaction 

with 3-methylthiofuran, 98 
1,3-0xazolidin-2-one, 3-butenoyl-, addition 

to cyclopentadiene, 98 
oxazolidinones 

tetraacetate, 368 

N-acryloyl derivatives, 96 
N-acyl-, a$-unsaturated, Diels-Alder 

reaction with cyclopentadiene, 
asymmetric catalysis, 15 

chiral auxiliaries, asymmetric aldol 
reactions, 2 

methylene-, cycloaddition with 
azomethine ylides, 89 

synthesis, 418 
a$-unsaturated, reaction with Grignard 

reagents, a-amino acid synthesis, 3 
oxazolidin-2-ones, synthesis, 203 
2-oxazoline, 2-bromo-, coupling with 

organostannanes, 361 
oxazoline, (chloromethy1)-, Darzens-type 

condensation, 24 1 
oxazoline, 3,4,5-triaryl-2-arylimino-, 

synthesis, 532 
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oxazolines, bromoaryl-, Ullmann coupling, 
chiral, 5 

oxazolin-5-one, 2-phenyl-, resolution of 
2-(N-ethoxycarbonylamino)- 
butan-1-01, 186 

oxazol-5(4H)-ones, alkylation, 287 
oxepane, bis-, synthesis, 253 
oxepanes 

benzo-fused, synthesis, 25 1 
synthesis, 252 
synthesis from tetrahydropyran, 254 

oxepins, benzo-fused, synthesis, 254 
oxetanes, 3-amino-, synthesis from 

oxetanes 
N-acylenamines, 242 

ring expansion, 247 
synthesis, 141,241 

oxetanones, synthesis from methylalumino- 

2-oxetanones, synthesis, 502 
oxidation 

imidazolines, 88 

alcohols, 164 
alcohol synthesis, 446 
aldehydes, 176176 
ally lic 

catalysis, transition metals, 354 
cyclohexene, 10 

allylic alcohols, microwave effect, 378 
benzylic alcohols, microwave effect, 378 
catalysis, transition metals, 353-355 
chiral catalysts, 9-10, 10 
functional groups, catalysis, transition 

metals, 354 
ketones, 174-176 
oximes, 536-537 
sulfides, enzymic catalysis, 16 

compounds, 152 

192 

oxidative coupling reactions, organothallium 

oxidative cyclisation, aldehyde hydrazones, 

oxidative hydroamination, 184 
oxidative hydroxylactonisastion, 

pent-3-enoates, 289 
oxidative nitrolysis, N-@-tosyl)azetidin-3- 

one oxime, 417 
oxidative ring opening, benzylidenes, 132 
oximes (see also aldoximes; ketoximes), 

517-543,536540 
0-acyl-, reduction, 178 
0-allyl, cyclisation, 537 
a-amino, synthesis, 536 
Beckmann rearrangement, microwave 

0-benzoyl-, radical cyclisation, 264,265 
conversion into amides, 537 
conversion into amines, 146 
conversion into nitriles, 177 
cyclisation, 5 37-5 39 
enamido, nitrile oxide cycloaddition, 539 
hydrolysis, 177 
Gphenyl-y-alkenyl, conversion into 

propylene amine, synthesis, 536 
synthesis, 191,536 
a,P-unsaturated 

effect, 378 

2-phenylpyridines, 539 

conversion into allylic nitro 

synthesis from phosphine oxide allenes, 
compounds, 539 

536 
y,&unsaturated, irradiation, 539 

oximoyl chloride, dihydro-, reaction with 
divinyl ethers, 62 

oxindoles, synthesis, radical cyclisation, 
273,277 

oxiranes, 1 -cyano- 1 -ethoxycarbonyl-, ring 
opening, 121 

oxiranes, dicyano-, conversion into 
a-haloacyl nitriles, 121 

oxiranes, ethyl-, synthesis, 241 

oxiranes, 2-halo-2-trimethylsilyl-, 
conversion into a-haloacylsilanes, 
121 

alkylation, 139 

2,8-disubstituted, synthesis, 1 10 
synthesis, 25 1,252,253 

oxiranyl anions, sulfone-stabilised, 

oxocanes 

W-oxocine, 3,4,7,8-tetrahydro-, synthesis, 

2-0x0- 1 ,2-diphenylethyl derivatives, photo- 

oxonane, synthesis, 257 
Oxone, deprotection of 1,3-dithiolanes and 

oxonine, 1,2,3,6,7,8-hexahydro-, synthesis, 

oxonium ions, addition to allylstannanes, 

oxyallyl cations 

131 

chemistry, 472 

1,3-dithianes, 474 

131 

155 

reaction with fulvene ketene acetal, 11 1 
synthesis, 149 

oxidation, alcohols, 164 
reaction with alkylzinc bromides, 150 

oxygen heterocyclic compounds 
five membered, synthesis, 243-247 
four membered, synthesis, 241-243 
medium sized rings, synthesis, 25 1-257 
nine-membered rings, synthesis, 256 
saturated, 238-259 
six membered, synthesis, 247-25 1 
synthesis, radical cyclisation, 269-270 
three membered, 238-241 

y-hydroxyalkenes, 243 
solid-phase, 227 

oxygen 

ox ymercuration 

oxynitrilase, asymmetric synthesis of cyano- 

ozonol y sis 
hydrins, 16 

alkenes, 319 
reductive work-up, 165 

paclitaxel, synthesis, 464 
paclitaxel, 7-deoxy-, synthesis, 464 
palladacycles, Heck reaction, 47 
palladium, allyl-, solid-phase, 226 
palladium, tetrakis(tripheny1phosphine)- 

boronic acid coupling with aryl halides, 

catalyst, diethylzinc reaction with ally1 

palladium catalysis 
chiral, 13-14 
selenophosphonylation, alkynes, 364 
solid-phase, 223 

amination, aryl iodides, 363 
carbocyclisation, 44 
coupling reactions, 362 

alkynes, 364 
cycloadditions, 91 
enzyme reactions, 369 
hydrogenoly sis 

50 

benzoates, 440 

palladium catalysts 

dehalogenation of halothiazoles, 42 
1,l dibromoalk- 1-enes, 363 

Suzuki reaction, 506 
palladium chloride, dehalogenation catalysis, 

palladium clusters, Heck reaction, 504 
palladium complexes 

BINAP, catalysts, cycloaddition of 

catalysts, allylation of imines, 359 
fluorinated n-allyl, synthesis, 124 

41 

nitrones to alkenes, 359 

palladium-nickel clusters 
catalysts, Suzuki reaction, 506 
Heck reaction, 504 

palladium salts, Heck reaction, 48 
palmatine, tetrahydro-, synthesis, 142 
pamamycin, synthesis, 243 
pancratistatin, synthesis, 48 1 
papuamine, synthesis, 153, 156 
papulacandin, synthesis, 297 
paracyclophane, synthesis, 367 
[2.2] paracyclophane, synthesis, 343 
paraformaldehyde, reaction with alkynyl- 

magnesium bromide, 169 
parviflorin, synthesis, 245 
Patemo-Buchi reaction, oxetanes, 242 
paulacandulin D, synthesis, 456 
Pauson-Khand reaction, 36-37 

asymmetric, 5 13 
catalysis, transition metals, 366 
chiral acetals, 6 
cyclopentenone synthesis, 5 10 
intramolecular, heteroatom, 289 
light initiated, 112 
solid-phase, 223 

Payne rearrangement, a-hydroxy epoxides, 
333 

pederins, synthesis, 156 
penam sulfone, methoxymethyl ester 

cleavage, 470 
penicillin G, prop-2-ynyl ester, deprotection, 

47 1 
pen taery thri t y 1 bromide, reaction with 

salicylaldehyde, 65 
pentalenanes, synthesis, 208 
pentalenene, synthesis, 93 
pentane- 1,3-dione, reaction with 

formaldehyde, 177 
pentane- 1,3,5-triamine, reaction with 

formaldehyde, 63 
pent-4-enals, hydroacylation, asymmetric 

catalysis, 16 
pent- 1 -ene, 5-thienyl-, synthesis, radical 

cyclisation, 272 
pent-2-ene, perfluoro-2-methyl-, reaction 

with hydrazine hydrate, 192 
pent-3-enenitrile, 2-hydroxy-, synthesis, 340 
pent-3-enoates 

oxidative hydroxylactonisation, 289 
selenocyclisation, 286 

oxidative hydroxylactonisation, 289 
selenocyclisation, 286 

pent-4-enoic acid, electrophilic cyclisation, 

pent-4-en- 1-01, 5-silyl-, cyclisation, 243 
pent-4-enoyl group, protecting group, 

pentynoic acids, tandem carbopalladation- 

peptides 

pent-4-enoates 

286 

carbohydrate synthesis, 477 

cyclisation, 293 

conversion into chiral clefts, 79 
hydrazides, peptide synthesis, solid-phase, 

nucleic acids, phosphorus analogues, 

oxiranyl, synthesis, 238 
phosphine-containing, synthesis, catalysis, 

receptors, tweezer-like, 79 
synthesis, 345, 347-348,484, 509 

enzyme catalysed, 347 
polymer supported, 347 
solid-phase, 219,228,229 

reductive cleavage, 230 

229 

synthesis, 330 

370 

thioesters, 347 

non-hydrolysable, synthesis, solid-phase, 

synthesis, solid-phase, 225 

peptidomimetics 

22 1 

pericyclic reactions, solid-phase, 220-222 
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periodic acid 
deprotection of dithioacetals, 475 
deprotection of oxathioacetals, 475 
deprotection of sulfoxidothioacetals, 475 

periplanone B, synthesis, 204 
Peterson olefination, 176 

ethyl a-(trimethylsilyl)acetate, 46 
triarylsilyl groups, 145 

phaseolinic acid, synthesis, 122 
phenanthrene, 9-silyl-, synthesis, radical 

cyclisation, 272 
phenanthrene-9,1O-quinone, reaction with 

methyl a-D-mannopyranoside, 
467 

cyclisation, 276 

2-substituted, synthesis, radical 

synthesis, radical cyclisation, 276 
phenanthrofuran, hydro-, synthesis, 262 
phenethyl alcohol, synthesis from 

acetophenone, 357 
phenol, 2-allyl-, cyclocarbonylation, 295 
phenol, o-amino-, reaction with bis-thio 

sulfonyl imines, 519 
phenol, 2-aminothio-, addition glycidic 

esters, microwave effect, 382 
phenol, 2-bromo-4-methoxy-, alcohol 

protection, 462 
phenol, fluoro-, conversion into fluorinated 

4-hydroxycoumarins, 45 1 
phenol, 2-iodo-, synthesis, 127 
phenol, p-nitro-, nitro elimination, 430 
phenol, o-[ 1-(pheny1thio)alkyll-, electro- 

phenols, 435-453 

phenanthridine, 2-phenyl-, synthesis, radical 

phenanthridines 

cyclisation, 275 

chemical oxidation, 102 

acylation, catalysts, transition metals, 359 
U-alkylation, solid-phase, 227 
am inoalky lation, 5 22 
bromoetherification, 130 
Fries reaction with acyl chlorides, 166 
iodination, 126 
nitration, 430 
silyl protected, cleavage, 455 
synthesis, 45 1 

phenylamines, benzylic, reduction, 43 
o-phenylenediamines, reaction with p-keto 

phenyl( iodosyl) acetate, oxidative cyclisation 

8-phenylmenthyl ester, reaction with 

philanthotoxin-433, synthesis, 485 
phorbol, synthesis, 1 11 
phosphacrown ethers, synthesis, 67 
phosphates 

allylic, allylation, aldehydes, 168 
protecting groups, 472473 

esters, microwave effect, 377 

of 3-phenylpropan- 1-ols, 126 

cyclopentadiene, 97 

phosphine, (3-~yanobutyl)diphenyl-, cyclic 
phosphonium salts, 183 

phosphine, (3-~yanopropyl)diphenyl-, cyclic 
phosphonium salts, 183 

phosphine, diphenyl- 
conversion into phosphonium salts, 

solid-phase synthesis, 23 1 
solid-phase, 234 

phosphine, triphenyl-, bromine, bromination 
of P-carboline, 126 

phosphine, tris(m-sulfonopheny1)-, Heck 
reaction, 48 

phosphine oxide, cyanocyclopropyl-, 
conversion into dihydropyrroles, 
39 1 

phosphine oxide allenes, conversion into 
a,p-unsaturated oximes, 536 

phosphines, deprotonation, sparteine, 137 
phosphinic acid, a-amino- 

solid-phase, 227 
synthesis, 532 

phosphinic acids, solid phase synthesis, 488 
phosphonamides, chiral, reaction with 

sulfonyl azides, 4 
phosphonate s 
a-amino, synthesis, 530,531 
a-amino-, synthesis, solid-phase, 227 
2-minovinyl, synthesis, 330 
a-chlorovinyl-, synthesis, 57 
a,a-difluoro-, synthesis from a-keto 

a,a-difluoro-P-keto, synthesis from 
phosphonates, 128 

lithiadifluoromethyl phosphonates, 
128 

fluorinated phosphonothionic acids, 
128 

difluoromethyl, conversion into 

1,2-dihydroxy-, synthesis, 438 
P-enamino, synthesis, 534 
fluorinated, conversion into fluorinated 

a-hydroxy-, synthesis, solid-phase, 227 
3-keto, reduction, 443 
a-keto, conversion into 

a,a-difluorophosphonates, 128 
P-keto, hydrogenation, catalysis, 

transition metals, 356 
keto, Wadsworth-Homer-Emmons 

reaction, ketophosphonates, 501 
lithiodifluoromethyl, conversion into 

a,a-difluoro-P-keto phosphonates, 128 
(phenylse1eno)-, conversion into 

a,a-difluorophosphonates, 128 
N-sulfinyl p-amino-, synthesis, 527 
a,P-unsaturated, synthesis, 500 

a-amino, asymmetric synthesis, 4, 329 
p-amino, asymmetric synthesis, 330 

phosphonite, bis(trimethylsily1)-, addition to 
9-ary liminoxanthen-3-y loxy- 
methyl polystyrene, 488 

phosphonium borohydride, methyltriphenyl-, 
reduction, carbonyl compounds, 
173 

phosphonium chloride, chloromethyl- 
triphenyl-, synthesis, 500 

phosphonium chloride, fluoromethyl- 
triphenyl-, synthesis, 500 

phosphonium chloride, [(methyl- 
thio)methyl]triphenyl-, synthesis, 
500 

glycerol-3-phosphates, 122 

phosphonic acids 

phosphonium halides 
benzyldiphenylchloro-, benzyltriphenyl-, 

benzyltriphenyl-, reaction with 
500 

benzaldehydes, 500 
phosphonium pedluorocyclobutane ylides, 

phosphonium salts 
fluorination, 1 18 

amino-, cyclic, synthesis, 183 
resin-bound, synthesis, 227 

phosphonoacetates, fluorinated, 

phosphonothionic acids, fluorinated, 
dephosphinylative acylation, 119 

synthesis from difluoromethyl 
phosphonates, 128 

phosphoramidite, N,N-diisopropylbis[2- 
(methylsulfony1)ethyl)-, 
phosphate protection, 473 

phosphorane, cy anomethylenetributyl-, 
Mitsunobu reaction, 396 

phosphorane, cyanomethylene(tributy1)-, 
tetrahydropyran synthesis, 247 

phosphorane, c yanomethylenetrimethyl-, 
Mitsunobu reaction, 396 

phosphorane, [ (diethoxyphosphiny1)- 
methylideneltriphenyl-, reaction 
with aldehydes, 500 

phosphorane, methoxycarbonylmethylene- 
triphenyl-, Wittig reaction, 314 

phosphorane, methylenetriphenyl-, reaction 

phosphorane, triphenyl(ethoxycarbony1- 
with epichlorohydrin, 439 

methy1ene)-, reaction with 
aldehydes, 176 

phosphoranes 
N-(alkylthiomethyl)imine, synthesis, 

194 
N-arylimino-, Wittig reaction with 

y-fluoroalkyl-p-keto sulfoxides, 5 18 
imino-, synthesis, 194 

phosphorus containing linkers, solid-phase 
synthesis, 234 

photochemical cleavage, solid-phase 
synthesis, 232-233 

photosensi tised electron transfer, radical 
cyclisation, 277 

o-phthalaldehyde, conversion into 
phthalimidine, 178 

phthalan, lithiation, 252 
phthalides, y-alkylidene-, synthesis, 29 1 
phthalimides 

cleavage, solid-phase synthesis, 229 
tetrachloro- 

amine protection, 476 
protecting group, alkyl ethers, 460 

N- [ (o-trimethylsily1methoxy)- 
polyoxalkyl]-, photocyclisation, 64 

N-( trimethylsilylmethy1)-, conversion into 
azomethine ylides, 88 

phthalimidine, synthesis from 

phthalocyanine, synthesis, 416 
phthalonitrile, hydroxy-, nitration, 4 16 
physostigmine, synthesis, 146 
PictetSpengler reaction, solid-phase, 222 
pinacol, McMurry reaction, 494 
pinacol coupling 

aldehydes and ketones, 174 
p-anisylbenzylimine, 529 
samarium-based reagents, 438 
titanium catalysis, 40 

pinene, functionalisation, ally1 titanium, 28 
p-pinguisene, synthesis, 153 
pinguisenol, synthesis, 153 
pipecolic acid, synthesis, 107, 337 
piperanomycin, synthesis, 36 
piperazines 

diketo- 

o-phthalaldehyde, 178 

cleavage, solid-phase synthesis, 228 
synthesis, solid-phases, cyclisative 

monoacyl-, synthesis, solid-phase, 218 
2-0xo-, synthesis, solid-phase, 227 

piperidine alkaloids, synthesis, 146 
piperidine-2,3-dione, 3-p-nitrophenyl- 

cleavage, 230 

hydrazone, Fischer cyclisation 
with formic acid, microwave 
effect, 377 

alcohols, 165 
piperidine-N-oxyl, tetramethyl-, oxidation, 

piperidines 
1 -alkenyl-2-silyl-, photoinduced electron 

allylation, 153 
3-amino-2,4-dialkyl-substituted, 

2,6-disubstituted 

transfer reaction, 403 

synthesis, 520 

synthesis from imines, 185 
unsaturated, synthesis, 53 

2-(hydroxymethyl)pylidines, 13 1 
fluorinated, synthesis from 

3-( 1-haloalky1idene)-, synthesis, 398 
hydroxy-, synthesis, 41 1 
2,3,4-substituted, synthesis, 397 
synthesis, 137, 156, 188,331,396,408 

synthesis from N,O-acetals, 398 
synthesis from allylamines, 412 

radical cyclisation, 266 . 
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synthesis from 
N-phenyl- 1 -aza-2-cyanobuta- 1,3-dienes, 
105 

398 
tetrahydro-, synthesis from N,O-acetals, 

piperidones, synthesis, 107 
y-piperidones, 183 

enamines, 183 
imines, 183 

piperylene, reaction with N-butenoyl- 
oxazolidinones, 97 

pivalates, deprotection, microwave effect, 
382 

platinum complexes, catalysts, allylation of 
imines, 359 

platinum dichloride, bis( triphenyl- 
phosphine)-, allylation, aldehydes, 
440 

podands, 61-60 

podophyllotoxin, synthesis, 102, 292,463 
polyamines, derivatised, synthesis, 327 
polyazamacrocycles, synthesis, 63 
polycycles, synthesis, transannular 

polycyclisation, iron carbene complexes, 25 
pol yenes 

synthesis, 68-69 

cyclisation, 196 

asymmetric dihydroxy lation, chiral 
catalysts, 10 

Heck reaction, 48 
synthesis, 5 11 

Heck reaction, 47 
polyethylene glycols, reaction with 

9,1O-bis(chloromethyl)anthracene, 
62 

polyketides, synthesis, solid-phase, 216 
polyols 

acylation, selectivity, microwave effect, 

benzoylation, microwave effect, 382 
chiral protecting group, 

38 1 

bis(dihydropyran), 6 
polyoxamacrocycles, synthesis, 63 
polyoxin J, synthesis, 422 
polyoxins, carboxylic, synthesis, 366 
polypodands, synthesis, 68 
polystyrene resins 

preparation, 229 
silyl derivatised, biaryl synthesis, 234 

Pommeranz-Fritsch synthesis, isoquinolines, 
185 

porphinatoiron chloride, tetrakis(2,6-difluoro- 
pheny1)-, catalysts, nitro 
elimination from p-nitrophenol, 
430 

porphyrin cyclophanes, synthesis, 76 
porphyrins 

fluorinated, synthesis, 1 18 
zinc, receptor, biscalix[4]arenes, 75 

potassium, benzyl-, synthesis, 145 
potassium 3-aminopropylamide, allene 

isomerisation, 145 
potassium borohydride, macrocyclisation, 

200 
potassium dichloroiodate, iodochlorination, 

alkenes, 129 
potassium ferrate, oxidation, alcohols, 164 
potassium fluoride, epoxidation of alkenes, 

449 
potassium hydrogen difluoride 

fluorination, 120 
halohydrin synthesis, 13 1 

potassium hydrogen fluoride, silicon 
tetrafluoride, fluorination, 126 

potassium N-methylbutylamide, allene 
isomerisation, 145 

preussin, synthesis, 194 
Prins reaction, tetrahydrofuran synthesis, 

449 

Prins-type reactions, tetrahydrofuran 
synthesis, 245 

pristinamycin IIB, anhydro-, synthesis, 49, 
156 

proclavaminic acid, synthesis, 346 
proline, 5-(hydroxymethy1)-, synthesis, 392 
prolines 

benzyl esters, N-acryloyl derivatives, 
1,3-~ycloaddition to azomethine ylides, 
5 

3-substituted, asymmetric synthesis, 337 
synthesis, 266,267 

catalysed, 277 
chlorine atom transfer, copper- 

radical cyclisation, 277 
synthesis from azomethine ylides, 89 

prolinol, hydrazone, Wittig rearrangement, 
53 

propane, 1,3-dinitro-, reaction with trimethyl- 
silyl chloride, 429 

propane, 1,1,1-trifluoro-2-nitro-, silyl 
nitronates, synthesis, 426 

propane- 1,3-dithiol, conversion into thia- 
crown ethers, 66 

propanesulfonic acid, 2-amino-, synthesis, 
330 

propanethiolates, a-fluoro-, enolates, aldol 
reactions, 132 

propanimine, 3-chlor0-2,2-dimethyl-, 
conversion into azetidines, 187 

propanoic acid, aryl-, synthesis, 310 
propan- 1-01 

hydrogen transfer, 498 
reaction with aniline, microwave effect, 

propan- 1 -01, 1,3-dipheny1-2-(N-isopropyl- 
amino)-, synthesis, 332 

propan- 1-01, 1-phenyl-, synthesis, 150 
propan- 1-01,3-phenyl-, oxidative cyclisation 

377 

with iodine and phenyl(iodosy1) 
acetate, 126 

3,3,3-propellane, synthesis, 205 
[ 3.3.3]propellanes, synthesis, 528 
propene, 1,l -dichloro-, organoindium 

compounds, conversion into 
chlorohydrins, 132 

propene, 2-methoxy-, aldol reactions, chiral 
catalysts, 12 

propene, 3-tributylstannyl-2-[(tributyl- 
stannyl)methyl]-, piperidine 
synthesis, 185 

322 

322 

propenoates, 2-aryl-3-alkoxy-, synthesis, 

propenoates, 2-aryl-3-thioalkoxy-, synthesis, 

propenoates, P,P-diaryl-, synthesis, 503 
propenoic acids, 3-aryl-, Hunsdiecker 

propen- 1 -one, 3-(4-nitrophenyl)- 1-(2- 
reaction, 448 

pyridy1)-, reaction with 
cyclopentadiene, 96 

prop-2-enyl imines, reaction with N-brome 
succinimide, 5 19 

propiolates, a-iodo-, cyclisation, 199 
propionate thioesters, ketene acetals, aldol 

reactions, chiral catalysts, 12 
propionic acid, 2-fluoro-2-aryl-, synthesis, 

120 
propionic acid, phenyl-, synthesis from 

perhalogenated benzofurans, 42 
propionic acid, 3,3’-thiodi-, reduction, 

ozonolysis reactions, 165 
propiophenone, reduction, 173 
propyl hydroperoxide, 3-(4-methoxy- 

pheny1)-, oxidation, 274 
propynoates, tandem nucleophilic addition- 

aldol reactions, 281 
prop-2-ynyl acetals, lithiated alkynylborates, 

rearrangements, 446 
prop-2-ynyl alcohols 

addition of vinyl Grignard compounds, 

reaction with Grignard reagents, 123 
synthesis, 170,436, 439 

conversion into alkynes, 57 
conversion into allenes, 57 
conversion into cyclic enediynes, 57 
coupling with aldehydes, 168 
coup1 ing with prop- 2-yn y l benzotriazole , 

146 

prop-2-ynyl bromides 

512 
prop-2-ynyl chloride, iron complexes, 28 
prop-2-ynyl methanesulfonates 

alkoxycarbonylation, 305 
iodolactonisation, 305 

prosolonapyrone 111, synthesis, 109 
prostaglandins 

fluorinated, 1 19 
synthesis, solid-phase, 223 

solid-phase synthesis, 228 
protecting groups, 454-492 

PS-5, synthesis, 390 
pseudoascidiatrienolide, synthesis, 294 
pseudoconhydrine, synthesis, 153,399 
pseudoconhydrine, N-methyl-, synthesis, 

Pseudocopsinine spp. 

synthesis, 262 

399 

alkaloids 

radical cyclisation, 272, 277 
pseudodistomin A, synthesis, 401 
pseudoephedrine 

chiral auxiliary, alkylation of enolates, 1 
synthesis from glycine, 313 

pseudoephedrine, N-acyl-, lithium enolates, 
alkylation, 1 

pseudoheliotridane, synthesis, 137 
Pseudomonas putida, benzene oxidation to 

pseudomonic acid A, synthesis, 251 
pseudopterosins, synthesis, 108 
pterosin sesquiterpenes, synthesis, 92 
pumiliotoxin, synthesis, 398 
pumiliotoxin C, synthesis, 399 
Pummerer reaction 

benzenediols, 16 

chiral sulfoxides, p-lactam synthesis, 6 
fluoro-, a-fluoro sulfide synthesis, 129 

pungalandine IV, synthesis, 44 
7H-purinedione, synthesis, 41 9 
purines, electrochemical fluorination, 127 
pyran, P-aminotetrahydro-, synthesis, 329 
pyran, bisdihydro- 

diol protection, 467 
synthesis, 253 

synthesis, 532 
synthesis from homoallylic alcohols, 155 

pyran, dihydro- 

pyran, 4-halotetrahydro-, synthesis, 122 
pyran, 2-oxotetrahydro-, synthesis, radical 

cyclisation, 269 
pyran, tetrahydro- 

ring expansion to oxepanes, 254 
synthesis, 247 
synthesis from 

1 -bromo-4,5-epoxyalkanes, 249 
synthesis from 1,3dioxan-4-ones, 24, 

248 
synthesis from homoallylic alcohols, 155 

pyranocoumarins, 3-aryl-, synthesis, 157 
pyranonaphthoquinone, synthesis, 293 
pyran-2-one, 3-acyl-4-hydroxydihydro-, 

pyran-3-one, 2-alkyltetrahydro-, synthesis, 

pyran4-0ne, dih y dro- , synthesis , 248 
pyran-4-one, 2-methyl-3,4,5,6-tetrahydro-, 

pyranones, enantioselective synthesis, 107 
pyran-2-y lidene complexes, reaction with 

cyclic enamines, 535 

synthesis, 422 

146,431 

synthesis, 250 
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pyrazole, l-guanyl-, reaction with mines, 
189 

pyrazole, vinyl-, Diels-Alder cycloadditions, 
microwave effect, 379 

pyrazoles 
reaction with l-bromoadamantane, 

microwave effect, 382 
synthesis, solid-phase, 219 

pyrazolo[ 1,5a]benzoimidazole, synthesis, 

pyrazol.?ne, 1 -phenyl-, synthesis, solid- 

pyrazolones, synthesis, solid-phase, 23 1 
pyrazolo-3-sulfolenes, o-quinodimethanes, 

pyrenophorin, synthesis, 284 
pyridazinone, synthesis, microwave effect, 

pyridine, amino-, nitration, 416 
pyridine, 2-amino-, alkylation, catalysis, 

transition metals, 369 
pyridine, 4-amino-, tricyclic, synthesis, 150 
pyridine, diamino-, nitration, 416 
pyridine, dibromo-, metal-halogen 

pyridine, dihydro- 

radical cyclisation, 276 

phase, 219 

104 

384 

exchange, 438 

chiral, synthesis, 5 
synthesis, solid-phase, 218, 230,231 

pyridine, 2,6-dimethoxy-, iodocarbo- 
cyclisation, 120 

pyridine, 2,6-dimethyl-, iodine, iodination, 
119 

pyridine, 4-dimethylaminovinyl-, synthesis, 
534 

pyridine, 4-formyl-, synthesis, 534 
pyridine, hydroxymethyl-, synthesis, 438 
pyridine, lithio-, synthesis, 145 
pyridine, 2-phenyl-, synthesis, 539 
pyridine, tetrahydro- 

asymmetric functionalisation, 400 
synthesis, 5 19 

pyridine, 2-(tributylstanny1)-, arylation, 505 
pyridine-3-carbaldehyde, addition to lithium 

organocuprates, 5 
pyridine N-oxide, 4-(3-phenylpropyl)-, 

epoxidation of indene, 355 
pyridine o-quinodimethane, synthesis, 103 
pyridines 

acyl-, coupline to thiophene, 43 
alkyl-, fluorination, 119 
synthesis, 141 

synthesis from N-arylaldimines, 105 
synthesis from cyclic imines, 129 
synthesis from oximes, 539 

pyridine-2( W)-thione, N-hydroxy-, 
carboxylic acid esters, synthesis, 
344 

pyridinium chlorochromate, 3-carboxy-, 
oxime conversion into carbonyl 
compounds, 537 

pyridinium iodide, N-methyl-, receptor, 
biscalix[4Jarenes, 75 

pyridinium poly(hydrogen fluoride), 
fluorination, 120 

pyridinium salts, N-acyl-, addition of 
Grignard reagents, 146 

pyridinium-2-sulfonate, N- fluoro-, 
fluorination, 1 18, 178 

pyridinium trifluoroacetate, 4-dimethyl- 
amino- 1 -trifluoroacetyl-, 
trifluoroacetylation, 166 

solid-phase, 218 

pyrido[4,3-cJcarbazoles, synthesis, 103 
2-pyridone, 3-acyl4-hydroxydihydro-, 

synthesis, 422 
2-pyridone, N-butyl-, reaction with 

4-methoxy-2-pyridone, 1 10 
2-pyridone, 3,4-dihydro-, synthesis, 534 
2-pyridone, 4-methoxy-, reaction with 

N-butyl-2-pyridone, 1 10 

2-pyridone, reaction. with benzyl halides, 

4-pyridone, N-acyl-2,3-dihydro- 
microwave effect, 382 

a-halogenation, 123 
synthesis, 397 

4-pyridone, 2,3-dihydro-, synthesis, 34 
4-pyridone, dihydre, synthesis, 398 
pyridones, synthesis, 534 
pyrido[2,3-d]pyrimidines, synthesis, solid- 

pyridoxal reaction with phenylalanine, 183 
a-pyridylsulfonyl phosphonate anions, 

pyridyl triflate, coupIing with bromoaceto- 

2,3-pyridyne, synthesis, 108 
pyrimidine, 4-chloro-5-nitro-, reaction with 

sodium azide, 189 
pyrimidine, dihydro-, synthesis, solid-phase, 

219 
pyrimidine, 4- h ydrox y iminohexah ydro-, 

Dimroth rearrangement, 19 1 
pyrimidine, o-quinodimethanes, synthesis, 

104 
pyrimidine, thienyl-, synthesis, 188 
pyrimidine, 2-vinyl-, reaction with bis[bis(tri- 

phase, 218 

electrophilic fluorination, 1 19 

phenone, 361 

methylsil yl)aminato]gemanium, 
155 

pyrimidine-5-carbaldehyde 
addition of diisopropylzinc, 150, 169 

pyrimidine-2,4-diones, dihydro-, synthesis, 
solid-phase, 230 

pyrimidine 3-oxide, 4-aminotetrahydro-, 
rearrangement, 191 

pyrimidines 
fluorinated, synthesis, 125 
synthesis from 1,3-diazabuta- 1,3-dienes, 

105 
pyrimidinyl alcohol, asymmetric 

pyrimidone, o-quinodimethanes, synthesis, 

pyroglutaminol, cycloaddition to nitrones, 

pyrone, cycloaddition to quinone imine, 99 
2-pyrone, 3-hydroxy-, triethylammonium 

salt, synthesis, 99 
pyrrole, N-allenyl-, deprotonation, 436 
pyrrole, 1-(o-bromoalky1)-, cyclisation, 275 
pyrrole, N-( tert-butoxycarbonyl)-2- 

automultiplication, 169 

104 

90 

(tert-butyldimethylsi1oxy)-, 
conversion into a-amino acids, 
312 

pyrrole, 3,4-dihydro-, isomerisation, 504 
pyrrole, dihydro-, synthesis from cyanocyclo- 

propylphosphine oxides, 39 1 
pyrrole, 2,3-diphenyl-4-nitro-, synthesis, 

422 
pyrrole, N-hydroxy-, [4 + 21 cycloaddition, 

96 
pyrroles 

2-carboxy-3,4-substituted, synthesis, 431 
3-fluorinated, synthesis, 127 
synthesis, 141,534 

solid-phase, 22 1 
pyrrolidine, 1 -alkenyl-2-silyl-, photoinduced 

pyrrolidine, alkyl-, synthesis, 391 
pyrrolidine, 3-alkyl-, synthesis, 391 
pyrrolidine, N-allyl-, aza-Claisen 

pyrrolidine, 1 -amino-2-( 1 -ethyl- 1 -methoxy- 

electron transfer reaction, 403 

rearrangement, 291 

propy1)-, allyloxy aldehydes, 
reactions, 3 

pyrrolidine, 1 -amino-2-(methoxymethyl)-, - 
see SAMP and RAMP 

chiral auxiliary, 192 
hydrazones, conversion into 

a-silyl carbonyl compounds, 154 
pyrrolidine, 2-aryl-Boc-, synthesis, 391 

pyrrolidine, N-Boc, deprotonation, sparteine, 

pyrrolidine, N-Boc-2-aryl-, synthesis, 142 
p y rrolidine, N- te rt- bu tox y carbon y I - , 

pyrrolidine, diaryl-, synthesis from 

pyrrolidine, 3,4-disubstituted, synthesis, 

pyrrolidine, hydroxy-, synthesis, 41 1 
pyrrolidine, 2-(hydroxymethy1)-, ring 

expansion, 13 1 
pyrrolidine, 2-hydroxymethyl-3-hydroxy-4- 

nitro-, synthesis, 395 
pyrrolidine, 2-(methoxymethy1)-, Claisen 

reaction, 51 
pyrrolidine, 3-methylene-, synthesis, 185 
pyrrolidine, N-methyl-2-lithio-, 

pyrrolidinediazoacetamides, C-H insertion 

pyrrolidine-2,4-diones, synthesis, 345 
pyrrolidine-2-methanol, synthesis, solid- 

pyrrolidines 

137 

deprotonation, 7 

azomethine ylides, 88 

radical cyclisation, 267 

racemisation, 137 

reactions, 401 

phase, 224 

reaction with 2-methylcyclohexanone, 

3-substituted, synthesis, 394 
substituted, chiral, synthesis, 5 
synthesis, 24, 107, 153, 154, 188,244, 

536 

327,33 1,408,520 
radical cyclisation, 264,265, 266, 277 
solid-phase, 220 
tandem cycloadditions, 101 

synthesis by cyclisation of allylic 
sulfonamides, 130 

synthesis from allylamines, 412 
synthesis from azomethine ylides, 89 
synthesis from a$-unsaturated esters, 

pyrrolidin-2-one, 3-amino-, synthesis, 346 
pyrrolidin-2-one, 3,4-dehydro-, synthesis, 

539 
pyrrolidinones 

alkyl-, synthesis, 5 
synthesis, 538 

392 

radical cyclisation, 266 
pyrrolidin-2-ylidenecarboxylates, synthesis, 

1 -pyrroline, synthesis, 431 
3-pyrrolines, 2-aryl-, synthesis, 527 
pyrrolin- 1 -ium bromides, 5-(bromomethy1)-, 

conversion into piperidines, 396 
pyrrolizidine, trifluoromethyl-, synthesis, 

40 1 
pyrrolizidine alkaloids 

395 

synthesis, 87 
radical cyclisation, 277 

pyrrolizidines 
bridged, synthesis, 520 
synthesis, 401405 

radical cyclisation, 268-269, 277 
pyrrolizidinone, synthesis, 538 
pyrrolo[3,4-c]carbazoles, synthesis, 103 
pyrrolo[ 1,2-a]indoles, tetrahydro-, synthesis, 

radical cyclisation, 274 
pyrrolo[3,4-b]indoIes, 2,4-dihydro-, 

conversion into carbazoles, 103 
pyrrolophenanthridine alkaloids, synthesis, 

146 
p yrrolo [ 2,3 d] p y rimidine- 2,4-diones, 

protection, 485 
6H-pyrrolo( 1,2-a)thieno[3,2-fJ[ 1,4]- 

diazepine, 4-phenyl-, synthesis, 
520 

pyruvates, 3-fluoro-, synthesis from 1 -cyano- 
1 -ethoxycarbonyloxiranes, 12 1 
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Q 
quebrachitol, chiral auxiliary, aldol 

reactions, 3 
quinazolinediones, synthesis, solid-phase, 

227 
quinazoline-2,4-diones 

deprotonation, solid-phase, 225 
synthesis, solid-phase, 23 1 

quinazolines, synthesis, 15 1 
quinazolinones, synthesis, 141 
quinazolin-4-ones, lithiation, 145 
quinocarcinamide, synthesis, 88 
oquinodimethanes, cycloadditions, 10 1- 

quinoline, tetrahydro-, synthesis, 105,407- 

quinoline-3-carbaldehyde 
addition of diisopropylzinc, 150, 169 

quinoline 3,4-quinodimethane, synthesis, 

quinolines 

1 04 

408,519,530 

103 

synthesis, 53 1,537 
solid-phase, 21 6 

synthesis from N-arylaldimines, 105 
quinolinetriones, conversion into 1,8-diaza- 

anthracenetriones, 105 
quinolinium bromochromate, oxidation, 

alcohols, 164 
quinolinium chlorochromate, oxidation, 

alcohols, 164 
quinolin-2( 1H)-one, lithiation, 145 
quinolin-4(5H)-ones, synthesis, 538 
quinolizidines 

synthesis, 34,401405 
radical cyclisation, 268 

2quinolone, 6,8-dinitro-, synthesis, 430 
2-quinolone, l-methyl-3,6,8-trinitro-, 

reaction with 1,3-dicarbonyl 
compounds, 429 

1 04 
quinolone 2,3-quinodimethane, synthesis, 

quinolones, synthesis, solid-phase, 218 
ortho-quinomethane imines, Diels-Alder 

p-quinone, synthesis from p-nitrophenol, 

quinone imine, cycloaddition to pyrone, 99 
quinones, annulated, synthesis, 24 
quinoxaline, cyclopenta-fused, synthesis, 

radical cyclisation, 276 
quinoxaline, 2,3-dihydroxy-, synthesis, 

microwave effect, 380 
quinoxaline-2,3-dione, 5-nitro-, synthesis, 

415 
quinoxaline 2,3-quinodimethane, synthesis, 

103 
quinoxalin-2( lH)-one, oxidative nitration, 

415 

reaction with olefins, 530 

430 

radarin indole alkaloids, synthesis, 93 
radical cyclisation 

heterocyclic compounds, 261-280 
oxygen heterocyclic compounds, 243 
reagents, 277 

Ramberg-Backlund reaction, sterol 
synthesis, 145 

RAMP hydrazones, reactions, 3 4  
Raney nickel, desulfurisation, 42 
rapamycin, synthesis, 139 
rearrangements 

alcohol synthesis, 446-447 
alkene synthesis, 50-54 
alkenic hydrocarbon synthesis, 506-509 

receptors, self-assembling, 80-82 

recombinases, DNA cleavage, 455 
reduction 

aldehydes, 17 1-1 74 
asymmetric, acetophenone, 

palladium-catalysed, 14 
chiral catalysts, 11-12 
imines, 522,525 
ketones, 40, 17 1-174 
nitro compounds, 423-424 
nitro groups, 422 
oximes, 536 
soybean oil, microwave effect, 375 

reductive addition, carbonyl compounds, 
441-443 

reductive alkylation, amines, solid-phase, 
225 

reductive amination, 326 
aldehydes, 17 1 
carbonyl compounds, 174 
ketones 

chiral catalysts, 11 
solid-phase, 225 

reductive elimination, y-alkoxy- 

reductive Heck-coupling reaction, palladium- 

Reformatsky reaction, 302 

a,p-unsaturated esters, 41 

catalysed, 14 

bromodifluoroacetate, 438 
ethyl bromodifluoroacetate and carbonyl 

resin capture, olefin synthesis, solid-phase, 

resorcinol, acyl-, reduction, 40 
resorcinol, alkyl-, synthesis, 40 
resorcinol, 2-butyryl-, conversion into 

calix[4]resorcinarenes, 7 1 
retro-Diels-Alder reaction 

compounds, 124 

223 

9-benzy loxy methoxy anthracene 
Diels-Alder adduct, 5 13 

dihydrofuran synthesis, 246 
retronecanol, synthesis, radical cyclisation, 

rhenium trioxide, methyl- 
269,277 

catalyst, addition of ethyl diazoacetate to 

catalysts, oxidation, 354 
imines, 387 

Rhizobium fredii, nodulation factor, 460 
rhizoxin, synthesis, 155 
rhodacarborane, hydrogenation, alkenes, 

497 
rhodium, chlorotris( 1,3,5-triaza-7- 

ph0sphaadamantane)-, catalyst, 
hydrogenation, alkenes, 495 

defluorination catalysis, 42 

defluorination catalysis, 42 

ketones, 502 

rhodium, hydridotris( trimethy1phosphine)-, 

rhodium, phenyltris(trimethy1phosphine)-, 

rhodium acetate, p-elimination of diazo- 

rhodium carbenoids 
intramolecular reactions, solid-phase, 224 
synthesis from diazo compounds, 

solid-phase, 227 

carbocyclisation, 44 
cyclopropanation, 367,499 
hydrogenation of a@-unsaturated 

aldehydes, 43 
hydrosilylation, 357 
transfer dehydrogenation, 5 1 1 

catalysts 

rhodium catalysts 

rhodium complexes 

decarbonylative addition to aroyl 

hydrogenation, carbonyl compounds, 
chlorides, 364 

356 
rhodium trifluoroacetate, catalyst, 

ribolactone 3-phosphate, 2-deoxy-, carbon 
elimination reactions, 368 

analogues, synthesis, 285 

ribonucleosides, protection, 464 
ribonucleotides, hydroxy protecting group, 

ring-closing metathesis, catalysis, transition 

ring-opening 
epoxides 

46 1 

metals, 368 

catalysis 
Lewis acids, 358 
transition metals, 358 

RNA, synthesis, solid-phase, 233 
robustic acid, synthesis, 157 
robustin, synthesis, 157 
rolliniastatin, synthesis, 243 
rosaramycin, desepoxy-, synthesis, 141 
rosmarinecine, synthesis, 101,426 
RPR 107880, synthesis, 327 
ruthenium, chloro(cyclooctadieny1)- 

cyclopentadienyl-, Alder-ene type 
coupling of alkynes and alkenes, 
53 

357 
ruthenium catalysis, hydrogenation, ketones, 

ruthenium catalysts 
alkene coupling-carbonylation reaction, 

carbocyclisation, 44 
hydrogenation 

365 

alkenes, 356 
imines, 356 

ring-closing metathesis, dienynes, 368 

catalysts, sulfidoalkene hydrogenation, 

Michael reaction, nitriles, catalysis, 358 
vinylidene, cycloaromatisation, 26 

ruthenium complexes 

497 

SAEP hydrazones, allyloxy aldehydes, 
reactions, 3 

Sakurai reaction, silyl-modified, 
dihydropyran synthesis, 250 

salicylaldehyde, reaction with pentaerythrityl 
bromide, 65 

salicylaldoxime, synthesis, 19 1 
samarium 

dehalogenation of dibromoethanes, 502 
hydrogenation a, gunsaturated carboxylic 

reaction with dibromides, 494 

Barbier type reactions, 44 
carbonyl olefination, 45 
reaction with benzyloxymethyl pyridyl 

samarium iodide, radical cyclisation, 277 
samin, synthesis, 144,244 
SAMP hydrazones, reactions, 3 4  
sandramycin, synthesis, 482 
sarcosine, N-Boc-phenyl-, synthesis, 142 
SB-201561, synthesis, 537 
scandium chloride, allylation, aldehydes, 

scandium triflamide, catalyst, acylation, 359 
scandium trifluoromethanesulfonate 

acylation, alcohols, 454 
aldol reaction, silyl enol ethers, 170 
allyltrimethylsilane addition aldehydes, 

168 
amine reaction with carbodiimide, 190 
catalyst 

acids, 43 

samarium diiodide 

sulfone, 439 

168 

acylation, 359 
aldol reactions, 358 
allylation, 359 
Friedel-Crafts alkylation, 360 
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imine reaction with alkynyl sulfides, 
369 

decarbonylation, 179 
Friedel-Crafts reaction, 166 

scandium trifluoromethanesulfonimide, ketal 

SCH-23390, synthesis, 406 
Schiff bases, cyclic, synthesis, amino acid 

Selectfluor, reaction with styrene, 130 
selectivity, microwave effect, 38C384 
selenides 

but- 1-ynyl phenyl, conversion into 

exchange for fluorine, 129 
P-hydroxy, synthesis, 139 
vinyl, synthesis from alkenyl zirconium 

synthesis, 177 

resolution, 185 

dihydroselenophene, 272 

compounds, 23 
selenium, diimido nosyl- 

allylic amination, alkenes, 443 
1,2-diamination, alkenes, 443 

selenium trifluoromethanesulfonate, reaction 

selenoazines, synthesis, 105 
selenocyclisation 

with allylic alcohols, 244 

pent-3-enoates, 286 
pent-4-enoates, 286 

selenoesters, olefination, 47 
selenophene, dihydro-, synthesis from 

but-1-ynyl phenyl selenide, 272 
selenophosphonylation, alkynes, palladium 

catalysis, 364 
selenopyran, synthesis, 105 
semicarbazides, sulfonyl, nitrosation, 194 
semicarbazones, hydrolysis, 177 
serine, amine protection, 482 
serine, N-Boc-(dicyclohexy1phosphino)-, 

serine, N-Fmoc-(dicyclohexy1phosphino)-, 

serine 

synthesis, 337 

synthesis, 337 

synthesis, 3 12 
N-trityl protected, cyclisation, 282 

sesamin, dihydro-, synthesis, radical 
cyclisation, 269 

sex pheromone, Stegobium paniceum, 
synthesis, 460 

Shapiro reaction 
alkenyl organolithium compounds, 143 
Suzuki coupling, 362 

ShapirwSuzuki reaction, 49 
Sharpless asymmetric dihydroxylation, 

chiral catalysts, 9 
Sharpless epoxidation 

cyclopropane, cyclobutanone synthesis, 9 
iron complexes, 29 

shikimic acid, 3-chlorc~, synthesis, 132 
shikimic acid, 2-fluoro-, synthesis, 125 
sibutramine, synthesis, 326 
[2,3] sigmatropic rearrangements 

lithiomethylallyl ethers, 52 
organolithium compounds, 137 
sulfonium ylides, 4 

silacyclobutanes, coupling reactions, 362 
9-sila- 10-heteroanthracene, 9,lO-dihydro-, 

dehalogenation, 493 
silane, allyldimethyltrityl-, addition to 

alkenes, 153 
silane, allyltrichloro-, reaction with 

benzaldehyde, 167 
silane, allyltrimethyl- 

addition to aldehyde, 152 
addition to glycals, 153 
coupling with imines, 529 
reaction with ethyl methyl ketone, 167 

silane, tert-butyldimethyl-@(trimethyl- 
silyl)acryloyl]-, reaction with 
enolates, 44 

silane, difluoromethyl-, desilylation, 127 

silane, dihalomethyl-, lithiated, reaction with 

silane, iodomethyl(trimethy1)-, eylation, 
aldehydes, 127 

sulfone-stabilised organolithium 
compounds, 139 

silane, iodotrichloro-, reduction, 
a$-unsaturated ketones, 171 

silane, (2-methoxycarbonylallyl)trichloro-, 
synthesis, 440 

silane, trichlore, reduction, aldehydes, 17 1 
silane, tris(trimethylsily1)- 

macrocyclisation, 202 
radical cyclisation, 277 

silane, vinyltrimethyl-, synthesis from 

silanes, acyl-, desilylative phenylation, 438 
silanes 

acyl- 

ketones, 47 

olefination, 47 
reaction with vinyllithium, 435 
synthesis, 154 

alcohols, 446 

asymmetric dihydroxylation, chiral 

chiral, synthesis from vinyl silanes, 11 

conversion into piperidines, 398 
epoxidation, 153 
fluorinated, reaction with aldehydes, 

nucleophilic addition to iminium ions, 

reaction with aldehydes, 168 
in synthesis, 152-154 
synthesis by metathesis of terminal 

allylic, addition to glyoxaldehyde, 56 
allyltrihalo-, addition to carbonyl 

but-2-enyl- 

alkyl(pheny1)dimethyl-, conversion into 

allyl 

catalysts, 10 

allyl- 

128 

5 

alkenes, 54 

electrophiles, 152 

addition to aldehydes, 152 
nitration, 417 

152 
a-chloroacyl-, addition to allylsilanes, 

cyclopropylmethyl-, ring-opening, 153 
(dialky1amino)trimethyl-, reaction with 

carbonyl compounds, 187 
a-haloacyl-, synthesis from 
2-halo-2-trimethylsilyloxiranes, 12 1 

pentadienyl-, addition to aldehydes, 152 
prop-2- ynyl- 

conversion into pinguisenol, 153 
cycloaddition to enones, 87 

trialkyl-, Wittig rearrangement, 52 
vinyl 

asymmetric dihydroxylation, chiral 

conversion into chiral allyl silanes, 11 

conversion into vinylboronate esters, 

conversion into vinyl halides, 123 
coupling to p-chlorobenzonitrile, 362 
epoxidation, 154 
oxidation, 446 
synthesis, 155 
synthesis from alkynes, 24, 154 

catalysts, 10 

vinyl- 

49 

silanol, triisopropyl-, dehydrodehalo- 
genation, 502 

silanols, aryl-, synthesis, solid-phase, 234 
sila[ 1 . 1. 1. l]paracyclophane,octamethoxy-, 

silicon containing linkers, solid-phase 

silicon-lithium exchange, allylic ethers, 

synthesis, 77 

synthesis, 233-234 

[2,3] sigmatropic rearrangement, 
138 

silicon tetrafluoride, potassium hydrogen 

silirane, reaction with benzaldehyde, 154 
silver complexes, allylation, aldehydes, 167 
silver ions, receptors, cage-type cyclophanes, 

silver perchlorate, Diels-Alder reaction, 96 
silver salts, coupling reactions, alkynes, 364 
silver trifluoromethanesulfonate, allylation, 

benzaldehyde, 359 
sil ylation 

365 

fluoride, fluorination, 126 

78 

allyl acetates, catalysis, transition metals, 

diols, 456 

reaction with 1 -cyano-2,2-dimethylpropyl 
trimethylsilyl ether, 536 

reaction with 1 ,3-dinitropropane, 429 
silylcyanation, aldehydes, 438 
silyl cyanide, trimethyl-, addition to carbony 

compounds, 171 
silyl enolates, trichloro, aldol reaction, 170 
silyl enol ethers 

silyl chloride, trimethyl- 

aldol reaction with chiral a-keto esters, 3 
P-chiral, Paterno-Buchi reactions, 242 
cleavage to carboxylic acids, 309 
coupling to imines, 358 
cyclic, synthesis, 362 
nitration, 416 
nucleophilic addition to iminium ions, 5 
oxidation, 354 
protonation, 8 
reaction with aldehydes, 170 

reaction with imines, solid-phase, 216 
synthesis, 152 

silyl halides, trimethyl-, halogenation, 120 
silylimine, N-trimethyl-, synthesis, 5 18 
silylphosphonate anion, synthesis, 57 
Simmons-Smith reaction, 149,499 

sinigrin, synthesis, 418 
Sinuluria mayi, mukulol, 198 
sitosterol, synthesis, 4 18 
a-skytanthine, synthesis, 396 
sodium borohydride 

solid-phase, 216 

asymmetric, 8 

antimony tribromide mixture, a-bromo 

dehalogenation, 42 
macrocyclisation, 200 
reaction between phenylacetylene and 

norbornadiene, 366 
reduction, ketones, 173 
reduction of alkenes, 43 

ketone reduction, 494 

sodium bromate, trimethylsilyl bromide, 

sodium c yanoborohydride 
N-alkylation, solid-phase, 225 
macrocyclisation, 200 
reductive amination, 326 

benzylic halogenation, 1 19 

sodium diethyldialkynylaluminate, carbonyl 

sodium dithionite, dehalogenation of 

sodium hydrogen carbonate, thermal 

compound alkynylation, 15 1 

dibromoethanes, 502 

decomposition, microwave effect, 
374 

sodium hydrogen telluride, elimination with 
methanesulfonates, 502 

sodium percarbonate, oxidation, alcohols, 
164 

sodium pyruvate, aldol reaction with 
glyceraldehyde, 447 

sodium trimeth yleth ynylaluminate 
addition of alkynes to carbonyl 

carbonyl compound alkynylation, 15 1 
sodium trimethylsilanolate, reaction with 

iminium salts, 189 
solanapyrone A, synthesis, 109 

compounds, 169 
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solenolide F, synthesis, 23 
solid-phase organic synthesis, 2 16-237 
solid phase supported reactions, aldol 

reactions, 358 
solid supported synthesis, 326 
somatostatin, synthesis, 469 
Sonogashira reaction, solid-phase, 223 
Sorghum bicolor, enzyme extraction, 16 
soybean oil, reduction, microwave effect, 

sparteine, deprotonation of carbamates, 137 
spermidine, synthesis, 327 
sphingosines, synthesis, 120 
9,9-spirobi[9H-fluorene], conversion into 

spirocycles, synthesis, 25, 87 
spironucleosides, synthesis, radical 

squaric acid, methylenation, 24 
stannane, allyltributyl- 

allylation, aldehydes, 168 
allylation of benzaldehyde, 359 

stannane, dibutyliodo-, reduction, 

stannane, dihaloalkyl-, addition to acid 

stannane, hexamethyldi-, Stille reaction, 361 
stannane, methallyltributyl-, reaction with 

benzaldehyde, 167 
stannane, tetraallyl-, allylation, aldehydes, 

168 
stannane, tributyl- 

dehalogenation, 493 
deoxygenation, 494 

saturated hydrocarbon synthesis, 40 
a,a-difluorophosphonate synthesis, 1 28 
radical cyclisation, 277 
radical cyclisations, 261 
reduction, a$-unsaturated ketones, 173 

375 

chiral clefts, 79 

cyclisation, 27 1 

a,bunsaturated ketones, 174 

halides, 127 

stannane, tributyldeutero-, deoxygenation, 
nucleoside 2’-phenoxythio- 
carbonates, 40 

stannane, triphenyl- 
selective reduction of thioesters, 43 
selective reduction of thiolactones, 43 

a-alkoxy-, conjugate addition to 
stannanes 

cyclohexenone, catalysis, copper salts, 
369 

alkoxy-, C 4  bond formation, 363 
y-alkoxyallyl-, cyclisation onto 

hydrazones, 156 
stannanes, y-alkoxyallyl-, synthesis, 155 
stannanes, alkynyl- 

conversion into alkynylindium reagents, 

coupling with bislphenyl( trifluoro- 
152 

methanesulfonyl)oxy]iodoalkenes, 5 1 1 
stannanes 

alkynyl-, Stille coupling with 

allenyl- 
tetraiodocyclobutadiene, 5 12 

cyclisation, 25 1 
cyclisation onto aldehydes, 155 

stannanes, allyl- 
addition to alkynes, zirconium 

tetrachloride catalyst, 364 
addition to ketone iron complexes, 29 

stannanes 
allyl- 

allylation, 440 

cyclisation onto aldehydes, 155 
aldehydes, 440 

stannanes, allyl- 
reaction with aldehydes, 168 
in synthesis, 155-156 

allyl-, transmetallation with indium 

allylic, addition to glyoxaldehyde, 56 

stannanes 

trichloride, 152 

allyltributyl-, addition to ketones, 167 
y-aminoallyl-, cyclisation, 156 
aryl-, cross-coupling reactions, 156 
aryltrichloro-, Stille reaction, 49 
2-azaallyl-, transmetallation, 156 
cyclopropyl-, Stille reaction, 361 
‘y-hydroxy allyl-, 

methoxymethyl-protected, 155 
nitrile group reductive removal, 203 
prop-2-ynyl- 

cyclisation, 25 1 
cyclisation onto aldehydes, 155 
synthesis, 143 

tetraallyl-, allylation, aldehydes, 168 
thioalkoxy-, C S  bond formation, 363 
tributyl- 

cyclisation, 197 
pinacol coupling of aldehydes, 439 
reaction with a,p-unsaturated ketones, 

tributyl(ally1)-, addition to aldehydes, 167 
437 

stannanes, vinyl-, conversion into vinyl 

s tannanes 
vinyl- 

halides, 123 

cross-coupling reactions, 156 
Stille reaction, 49 
S tille reaction with cyclohexadienyl 

trifluoromethanesulfonate, 49 
vinyltrichloro-, Stille reaction, 49 

stannoxole, dihydro-, Stille coupling, 361 
stannyl trifluoromethanesulfonate, tributyl-, 

reaction with but-3-ynyl alcohols, 
449 

statine, synthesis, 203 
Staudinger reaction, 346 
staurosporine , synthesis, 4 85 
steganone, synthesis, 34 
stegobinone, synthesis, 138 
Stegobium paniceum, sex pheromone, 

synthesis, 460 
steroids 

synthesis, 535 
Heck reaction, 360 

sterpuranes, synthesis, 208 
stigmasterol, synthesis, 418 
stilbenes 

conversion into hydrobenzoin, chiral 

epoxidation, 175, 239 
synthesis from benzaldehydes, 500 

catalysts, transition metals, 360 
palladium-catalysed, 155 
polyene synthesis, 5 1 1 
solid-phase, 232 
unsaturated macrolides, 282 

alkene synthesis, 4 8 4 9  
alkenic hydrocarbon synthesis, 505 
catalysts, transition metals, 361 
solid-phase, 223 
stannylcupration, 56 

catalysts, 10 

Stille coupling 

Stille reaction 

Still-Wittig rearrangement, allylic ethers, 
[2,3] sigmatropic rearrangement, 
138 

Strecker reaction 
asymmetric, 335 
imines, 528 
phenylglycines, solid-phase, 230 
a-phenylglycinol, 3 12 

streptamine, 2-deoxy-, conversion into 
carbamate, 480 

strychnine, synthesis, 44 
styrene, a-acetamido-, radical cyclisation, 

266 
styrene, *nitro-, conversion into 

hydroximoyl chlorides, 19 1 
styrene oxides 

halohydrin synthesis, 13 1 

synthesis, 238 

addition to alkyllithium, 140 
asymmetric cyclopropanation, 15 
conversion into branched alkyl aromatic 

reaction with alcohols, solid-phase, 226 
reaction with aniline, 1 8 4  
reaction with carbonyl ylides, 246 
reaction with Selectfluor and alcohols, 

synthesis, 505 

styrenes 

compounds, 136 

130 

subtilisin BPN, amine protection, 480 
succinic acid, dialkyl ester, synthesis from 

succinic acids, synthesis, 3 12,322 
succinimide, N-bromo- 

bromination, 126 
oxidation, alcohols, 165 
reaction with enoic acids, 124 

Evans’ oxazolidinones, 3 

succinimide, N-chloro-, a,a-dichlorination, 

succinimide, N-halo- 
cyclic imines, 129 

halogenation of benzene, 126 
oxidative ring opening, benzylidenes, 132 
reaction with vinylboronic acids, 123 

succinimide, N-iodo-, iodofluorination, 

sugars 
alkenes, 130 

0-alkylated, synthesis, 156 
amides, synthesis, 344 
amino, synthesis, 145 
aza, synthesis, 145 
halogenated, synthesis from epoxides, 

trifluoro, synthesis, 143 
Wittig rearrangements, 509 

131 

sulfates, cyclic, conversion into alkenes, 55 
sulfenamides 

radical cyclisation, 264 
synthesis from azoxybenzenes, 193 

sulfenes, synthesis from chlorosulfonyl- 
methy lene(dimethy1)ammonium 
chloride, 191 

a-sulfenyl acetates, fluorination, 129 
sulfenylation, S[(2,4-dimethoxybenzy1)-4- 

sulfides 
methylbenzenethiosulfonate, 464 

alkenes, hydrogenation, catalysts, 497 
alkyl methyl, chiral ruthenium complexes, 

alkynyl 
oxidation, 6 

reaction with imines, catalysis, 
scandium trifluoromethanesulfonate, 
369 

reaction with sulfonyl imines, 524 
allyl, desulfurative titanation, 440 
p-amino, synthesis, 330 
aryl, conversion into sulfoxides, 

asymmetric oxidation, 10 
benzylic, fluorination, 120 
chiral, synthesis, 34 
conversion into sulfoxides, enzymic 

dialkyl, asymmetric oxidation, 10 
diallyl, rhenium complexes, [2,3] 

di(prop-2-ynyl), rhenium complexes, [2,3] 

exchange for fluorine, 129 
a-fluoro, synthesis by fluoro-Pummerer 

p-nitro-, conversion into 2-isoxazoline 

catalysis, 16 

rearrangement, 33 

rearrangement, 33 

reaction, 129 

2-oxides, 4 17 
sulfimides 

addition to dimethyloxosulfonium 

ethenyl, conversion into allyl vinyl ethers, 

N-perfluoroalkanesulfonyl, synthesis, 524 

methylide, 527 

526 
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sulfmine, reaction with carbonyl 
compounds, 449 

sulfmamides, cycloaddition with allyl 
sulfone, 527 

N-sulfmyl a-cyano compounds, hydrolysis, 
527 

sulfonamides 
acyl- 

acyl function linker to solid support, 

linkers, solid-phase synthesis, 230 
N-akylation, solid-phase, 225 
allylic, cyclisation to pyrrolidines, 130 
a-cyano, synthesis, 522 
hydrogenation, catalysts, transition 

484 

metals, 357 
sulfonamidoglycos ylation, Nfl-dibromo-2- 

(trimethylsilyl)ethanesulfonamide, 
484 

sulfonates, protection, 488 
sulfonation 

naphthalene 
microwave effect, 376 
selectivity, microwave effect, 380 

allyl, cycloaddition with sulfinamides, 

allylic, synthesis from vinyl sulfones, 55 
benzo-fused, synthesis, radical 

benzothiazolyl, Julia olefination, 45 
benzyloxymethyl pyridyl, reaction with 

kchlorovinyl, synthesis from p-keto 

dilithiated, synthesis, 140 
divinyl, reaction with aldoximes, 90 
a-fluoro, synthesis, 129 
p-hydroxy-, synthesis, 45 
P-hydroxy, synthesis, 139 
kketo, conversion into kchlorovinyl 

oxiranyl, synthesis, 240 
vinyl 

sulfones 

527 

cyclisation, 272 

samarium diiodide, 439 

sulfones, 125 

sulfones, 125 

conversion into allylic sulfones, 55 
cycloadditions, 102 
diiron nonacarbonyl complex, q2-, 27 

vinyl trifluoromethyl, synthesis, 505 
sulfonium bromide, 3-(alkoxycarbonyl)- 

propenyldimethyl-, reaction with 
N-sulfonyl imines, 524 

sulfonium difluorotrimethylsilicate, 
his( dimethy lamino)-, 
deprotection, silyl ethers, 456 

to sulfimides, 527 
sulfonium methylide, dimethyloxo-, addition 

sulfonium ylides 
aziridine synthesis, 387 
reaction with carbonyl compounds, 

epoxide synthesis, 6 
[2,3] sigmatropic rearrangement, 4 

2-sulfonyl chlorides, heteroarene, amine 
protection, 481 

a-sulfonyl carbanions, intramolecular 
cyclisation, 292 

sulfonyl linkers, solid-phase synthesis, 229 
sulfoxide-lithium exchange, a-halo- 

carbanions, 138 
sulfoxides 

&amino, synthesis, 330 
aryl, synthesis from aryl sulfides, 

asymmetric oxidation, 10 
bis(trimethylsilylmethyl), conversion into 

thiocarbonyl ylides, 92 
chiral, synthesis, 6 
Diels-Alder reaction, 248 
dienyl, synthesis, Stille reaction, 49 
fluorination, 129 

y-fluoroalkyl-f%keto sul foxides , W ittig 
reaction with 
N-aryliminophosphoranes, 5 18 

N-methylamino-, synthesis, 540 
methyl tolyl, enantiomeric purification, 

synthesis from sulfides, enzymic catalysis, 
16 

16 
sulfoxidothioacetals, deprotection, 475 
sulfoximides 

Ghydroxy N-toxyl allylic, P-substituted, 

synthesis, 193 

allylic, [2,3]-rearrangement, 342 
Diels-Alder reaction, 96 
methylene transfer to ketones, 4 
a-silyl, synthesis, 3 10 

rearrangement, 526 

sulfoximines 

sulfur heterocyclic compounds, synthesis, 
radical cyclisation, 27 1-272 

sulfur trifluoride, diethylamino-, 
fluorination, 120 

sulfur trifluoride, dimethylamino-, 
fluorination, 120 

sulfur ylides, conversion into epoxides, 238 
sultams, synthesis, 106 
supercryptands, synthesis, 67 
Suzuki reaction 

alkene synthesis, 49-50 
alkenic hydrocarbon synthesis, 505-506 
catalysis, transition metals, 361-362 
solid-phase, 223,234 
triene synthesis, 48 

Swern homologation, 46 

T 

TADDOL 
dichloroti tanium complexes, catalysts , 

addition of 3 -bu tenoyl- 
1,3-0xazolidin-2-one to cyclopenta- 
diene, 98 

half-ester synthesis, 314 
iodocarbocyclisation, 120 
synthesis, 169 

tandem reactions, 101 
tantalum complexes, catalysts, Diels-Alder 

reaction, 359 
taurine, 2-methyl-, synthesis, 330 
tautomycin, synthesis, 138 
taxanes, synthesis, 93, 143,212, 507 
Tax01 (see also paclitaxel) 

BC-ring fragment, synthesis, 110 
intermediate, synthesis, 101 
precursor, synthesis, 90 
side chain, synthesis, 5, 10 
synthesis, 101, 11 1,204,241,417,467, 

476 
radical cyclisation, 270 

taylorione, synthesis, 473 
Tebbe reagent, olefination, 47 
tedanolide, synthesis, 284 
teicoplanan, synthesis, 459 
template-controlled oligomerisation, 200 
tendamistat, synthesis, 482 
terephthaloyl chloride, reaction with 

1,5-bis( l-hydroxy-3,6,9-trioxc+ 
nonyl)naphthalene, 61 

terpenes, synthesis, 5 1 
terphenyls, synthesis, 148 
tethered reactions, 100-101 
tetraazacrown ethers 

mono-N-acylation, 66 
mono-N-alkylation, 66 

conversion into macrocyclic diureas, 66 
reaction with methyltrichlorosilane, 66 

1,4,7,1O-tetraazacyclododecane 

1,4,7,10-tetraazacyclododecane-l- 
carbaldehyde, synthesis, 66 

1,4,7,1O-tetraazacyclododecanes, metal 
complexes, 65 

1,4,8,12-tetraazacyclopentadecane, 
synthesis, 63 

1,4,8,1l-tetraazacyclotetradecane, 
conversion into macrocyclic 
diureas, 66 

tetracyclopropane, synthesis, 136 
tetraenes, intramoleculw ionic Diels-Alder 

reaction, 98 
tetraethylene glycol diacrylate, conversion 

into crown ethers, 62 
tetrahydropyranylation, alcohols, 462 
tetralol, oxidation, 354 
tetralone, synthesis from tetralol, 354 
tetramolecular queuing processes, 367 
tetranactin, synthesis, 243 
1,3,5,7-tetraoxadecalin diacetal, conversion 

into azacrown ethers, 64 
tetraquinanes, synthesis, 142 
tetrathiafulvalene, synthesis, radical 

cyclisation, 277 
tetrazole, 5-methyl-, metallation, 484 
tetrazoles 

allylic alkoxyphenyl, transfer 

synthesis, 141 

synthesis, 303-305 

hydrogenation, 494 

tetronic acids 

Blaise reaction, 305 
thallium carbonate, Suzuki reaction, 361 
thallium trifluoroacetate, addition to alkenes, 

thebaine, 6-demethoxy-P-dihydro-, 
152 

cycloaddition with methyl vinyl 
ketone, microwave effect, 377 

1 -thia-3-azabutadiene, 2-amino-, conversion 
into 1,3-thiazines, 106 

2-thiabutane, 4-hydroxy- 1,6diphenyl-, 
reaction with Raney nickel, 448 

thiacrown ethers, synthesis, 66 
thiacyclophanes, synthesis, 77 
1,3,4- thiadiazole-2-sulfonyl chloride, 

1 -thia-l,3-dienes, 2-(N-acylamino)-, hetero 

1,2,3,5-thiatriazines, synthesis, 106 
thiazinan-4-ones, synthesis, solid-phase, 227 
1,3-thiazine, 5,6-dihydro-, synthesis, 107 
1,3-thiazines, synthesis from 2-amino- l-thia- 

3-azabutadienes, 106 
thiazole, 2-( 1 -aminoalkyl)-, chiral, synthesis, 

327 
thiazole, bromo-, dehalogenation, 

hydrogen01 ysis over palladium 
catalysts, 42 

thiazole, chloro-, dehalogenation, 
hydrogenolysis over palladium 
catalysts, 42 

thiazole, 2-lithio-, synthesis, 145 
thiazolidin-4-ones, synthesis, solid-phase, 

2-thiazoline, 2-bromo-, Stille reaction, 361 
thienamycin, synthesis, 390 
thieno[2,3-flindolizine, reaction with diethyl 

thieno[3,2-flindolizine, reaction with diethyl 

thieno-3-sulfolenes, o-quinodimethanes, 104 
thioacetalisation 

5-methyl-, amine protection, 48 1 

Diels-Alder reaction, 107 

227 

acetylenedicarboxylate, 1 12 

acetylenedicarboxylate, 1 12 

aldehydes, 476 
carbonyl compounds, 177,475 
ketones, 476 

cleavage, solid-phase synthesis, 229 
deprotection, 474 
synthesis, 177 

thioacetals 

thioamides 
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proton abstraction, 138 
synthesis from carbon disulfide, 146 

o-thiobenzoquinomethane, synthesis, 103 
thiocarbamates, cyclic, synthesis from azo- 

methine ylides, 88 
thiocarbonates 

conversion into alkenes, 55 
cyclic, conversion into iodohydrins, 132 

thiocarbonyl ylides, synthesis from 
bis(trimethylsilylmethy1) 
sulfoxides, 92 

thioenol ethers, hydrogenation, 42 
thioes ters 

a-alkoxy, aldol reactions, 8 
p-amino 

synthesis, 532 
solid-phase, 2 16 

conversion into vinyltrimethylsilanes, 47 
a-halo, aldol reactions, 8 
a-hydroxy, aldol reaction, 8 
p-hydroxy, synthesis, solid-phase, 216 
olefination, 47 
2-pyridyl, reaction with imines, 521 
selective reduction, 43 

thioether linkers, solid-phase synthesis, 234 
thioimidates 

a,bunsaturated 
reactions, 369-370 
synthesis, 524 

thioketones, reduction, 42 
thiolactams, synthesis from azomethine 

thiolactones, selective reduction, 43 
thiols 

ylides, 88 

asymmetric ring-opening of aziridines, 8 
cleavage, acetals, 463 
protecting groups, 464 

thiomethylimines, synthesis, 194 
thionyl halides, halogenation, 129 
thiophene, 3,4-didehydro-, synthesis, 108 
thiophene, dihydro-, synthesis from 

thiocarbonyl ylides, 92 
thiophene, 3,4-dinitro-, ring opening, 327 
thiophene, 3-nitro-, synthesis, 416 
thiophene, tetrahydro-, synthesis from 

thiocarbonyl ylides, 92 
thiophenes 

coupling to acylpyridine, 43 
3,4-disubstituted, synthesis, 108 
synthesis, solid-phase, 218 

3-thiophen-3(W)-one 1,l -dioxide, addition 
ofamines, 534 

thiopyrans, synthesis, 103 
do-threonine, synthesis, 335 
threonine, a-methyl-, synthesis, 335 
threonine 

synthesis, 3 12 
N-trityl protected, cyclisation, 282 

thymidine, 3’-amino-2’,3’-dideoxy-, 

thymidine, 3’-deoxy-3’-nitro-, synthesis, 

thyrotropin-releasing hormone, synthesis, 

tin chloride, chlorination of phenolic ethers, 

tin dibromide, bis(pentafluoropheny1)-, 

tin dichloride, dibutyl-, allylation, aldehydes, 

tin-lithium exchange 

5’-triphosphate, synthesis, 488 

417 

486 

126 

allylation, aldehydes, 168 

168 

alkenyl organolithium compounds, 143 
allylic ethers, [2,3] sigmatropic 

rearrangement, 138 
tin sulfide, diphenyl-, Diels-Alder reaction, 

tin trifluoromethanesulfonate, acyl iminium 

tirandamycin B, synthesis, 15 1 

96 

ion synthesis, 188 

titanacyclobutene, tris(trimethylsily1)-, 
vinyltrimethylsilane formation 
from ketones, 47 

titanium, allyl- 
pinene functionalisation, 28 
synthesis, 440 

titanium, deoxygenation, saturated 
hydrocarbon synthesis, 40 

titanium, dialkoxyalkynyl-, synthesis and 
reactivity, 26 

titanium, dic yclopentadien ylbis( trimethyl- 
silylmethy1)-, reaction with 
alkynes, 24 

titanium, dic yclopentadienyldimethyl-, 
methylenation, 24 

titanium l,l-bi(2-naphthol) complex, 
catalyst, allylation, 359 

titanium borohydride, isopropoxy-, reduction 
of carbonyl compounds, 441 

titanium carbide, synthesis, microwave 
effect, 375 

titanium catalysts 
bicyclisation, nitriles, 366 
carbocyclisation, 44 

catalysts, cycloaddition of nitrones to 

salen, catalyst, allylation, 359 

titanium complexes 

alkenes, 359 

titanium enolates, diketene reaction with 
benzaldehyde, titanium tetra- 
isopropoxide promotion, 8 

titanium isopropoxide, BINOL, catalyst, 
allylation, 359 

titanium silicates, oxidation of arylamines, 
193 

titanium tetrahydroborate, diisopropoxy-, 
reduction, ketones, 173 

titanium triisopropoxide, chloro-, aldol 
reactions, amino acids, 436 

titanocene, carbonyl compound complexes, 
coupling reactions, 33 

titanocene, dicarbonyl-, catalyst, 
hydroboration, 357 

titanocene, dimethyl- 
catalyst, hydroboration, 357 
olefination, 47 

carbonyl compound reduction, 442 
reduction, ketones, 173 

titanocene borohydride 

titanocene difluoride, catalyst, defluorination 
of perfluoronaphthalene, 503 

TMS-SAMP, lithium amides, Michael 
addition, terr-butyl esters, 5 

Tolazamide, conversion into sulfonyl 
triazenes, 194 

toluene, iodo-, coupling reactions, zinc 
catalysis, 363 

toluene, nitration, 415 
toluene difluoride, iodo-, fluorination, p-keto 

esters, 178 
toluene-p-sulfonates, khydroxy-, 

rearrangement, lithium 
triethylborohydride, 494 

topisomerases, DNA cleavage, 455 
topoisomerase I1 inhibitors, synthesis, 397 
tos ylhydrazones 

conversion into ketones, 177 
hydrolysis, 177 

transannular cyclisations 
free radical, 196-215 
free radical-mediated, 204-2 10 

transannular reactions, 99-100 
transfer dehydrogenation, alkanes, 51 1 
transfer hydrogenation 

allylic alkoxyphenyltetrazoles, 494 
ketones, catalysis, transition metals, 357 

acyl, 22-24.24 
alkenyl, 22-24 
alkyl, 22-24 

transition metal complexes 

alkynyl, 22-24 
carbene, 24-26 
vinylidene, 24-26 

catalysis, 353-372 
cleavage, solid-phase synthesis, 233 

tremulane, synthesis, 367 
Trijger’s base, porphyrin analogues, 

synthesis, 79 
trialkylsilyl trifluoromethanesulfonates, 

reaction with tetrahydropyran 
ethers, 456 

1,5,7-triazabicyclo[4.4.0]dec-5-ene, 
synthesis, 186 

1,4,7-triazacyclononanes, synthesis, 66 
1,4,7-triazacyclononane-tris(rnethylene- 

triazene, sulfonyl-, synthesis from 

1,2,3-triazole l-oxides, synthesis, 429 
1,2,4-triazole, alkylation, microwave effect, 

triazole, 4,5-dialkynyl-, oligomerisation, 

1,2,3-triazoles, synthesis, solid-phase, 227 
triazolinedione, phenyl-, cycloaddition with 

2-alkoxybutadiene, 97 
1H- 1,2,3-tria~0lines, synthesis, 184 
1H- 1,2,3-triazolines, 1 -aryl-5-(4-pyridyl)-, 

oxidation, 184 
[ 1,2,4]triazolo[4,3&]pyridazines, synthesis, 

192 
[ 1,2,4]triazol0[4,3a]pyridine, synthesis, 

192 
(2,2,2-trichloroethoxy)methyl group, amide 

protection, 485 
trichoviridin, synthesis, 489 
tricyclic hydrocarbons, synthesis, 44 
trienes 

transition metals 

phosphonic acid), synthesis, 65 

sulfonylsemicarbazides, 194 

382 

512 

carboalumination, 15 1 
chromium complexes, cycloaddition with 

intramolecular Diels-Alder reaction, 100 
sulfoximine-substituted, intramolecular 

synthesis 

alkenes, 111 

cycloaddition, 96 

Suzuki coupling, 48 
Suzuki reaction, 50 

trienomycin A, synthesis, 485 
triethy lamine, hydrogen fluoride complex, 

fluorination, 120 
triethylamine tris(hydrogen fluoride) 

halohydrin synthesis, 13 1 
iodofluorination, alkenes, 130 
organic fluoride synthesis, 118 

triethyl orthoacetate, Claisen rearrangement, 
microwave effect, 378 

trifarienol sesquiterpenes, synthesis, 150 
trifluoroacetates, synthesis, 446 
trifluoroacetylation, arenes, 166 
trifluoromethanesulfonates 

vinyl 
carbonylation, catalysis, transition 

coupling reactions, 156 
Heck reaction, 304 
reaction with organolithium 

compounds, 137 
trifluoromethyl radicals, synthesis from 

trifluoroacetic acid, 129 
triisopropylsily 1 cyanide, bicyclisation, 

enynes, 366 
trimethyl orthoformate, dehydration, imine 

synthesis, 5 17 . 

trimethyl phosphite, reaction with acrolein, 
439 

trimethylsilyl wide, addition to epichloro- 
hydrin, 358 

trimethylsilyl bromide, sodium bromate, 
benzylic halogenation, 119 

metals, 367 
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trimethylsil ylc yanation 
aldehydes, 438 
carbonyl compounds, 17 1 

trimethylsilyl cyanide 
addition to aldehydes, 8 
addition to lactaldehyde imines, 529 

1 -[(2-trimethylsilyl)ethoxy]ethyl group, 
alcohol protection, 154 

1 -12-(trimethylsilyl)ethoxy]ethyl group, 
hydroxy protection, 463 

[2-(trimethylsilyl)ethyl] sulfonyl group, 
amine protection, 482 

trimethylsil yl trifluoromethanesulfonate, 
aldol reactions, difluoroenol 
ethers, 128 

triorganostannanes, radical cyclisations, 26 1 
trioxatricoman, 2,6,1O-triamino-, conversion 

into cyclophanes, 79 
triphenylene, alkoxy-, chlorination, 126 
triptycene, crown ethers, 61 
triptycenocrown ethers, synthesis, 61 
triquinanes, synthesis, 37, 148,205, 363 
triruthenium dodecacarbonyl, catalyst, 

hydrogenation, 498 
1,4,7-tris(methylenephosphinic acid) esters, 

synthesis, 65 
trityl group, tetrazole protection, 484 
tropane, synthesis, solid-phase, 223 
tropinone, deprotonation, 7 
tropolonoids, conversion into crown-type 

tropothione S-sulfide, cycloaddition with 
cavities, 62 

dimethyl acetylenedicarboxylate, 
112 

trovafloxacin, synthesis, 326 
tryptophan, a$-methylene-, synthesis, 334 
tryptophan, protection, 477 
tungsten,cyclopentadienyl(tricarbonyl)-, 

furan derivatives, Diels-Alder 
reaction, 95 

tungsten carbene complexes, phenylalkynyl, 
reaction with aminobutadienes, 
95 

79 

334 

tweezer-like molecules, synthesis, peptides, 

tyrosine, fl-hydroxy-mchloro-, synthesis, 

U 

Ugi reaction, solid-phase, 224-225 
Ullmann coupling, chiral binaphthyl 

ultrasonication, dibromination of chalcones, 

ultrasound 

synthesis, 5 

129 

chlorination of arenes, 125 
oxidation of a-chlorocyclohexanone, 175 

uracils, fluoro-, synthesis, 123 
urea, peroxy-, synthesis, 239 
urea, thiomethyl-, synthesis, 194 
urethane, synthesis from aniline, 364 
uridine, 2’-deoxy-[2’-]-, synthesis, 40 

V 

vancomycin, synthesis, 36,459 
verbacine, synthesis, 406 
verbascenine, synthesis, 406 

verbaskine, synthesis, 406 
Viehe salts, vinylogous, synthesis, 187 
vincadifformine, racemisation, microwave 

vincamine, synthesis, microwave effect, 379 
vinylidene complexes, reactions, 25-26 
virantmycin, synthesis, 408 
virginiamycin, synthesis, 156 
vitamin D3, synthesis, 100 
vitamin D, synthesis, 94 

effect, 379 

W 

W adsw orth-Emmons reactions, asymmetric, 
ketones, 4 

Wadsworth-Homer-Emmons reagent, 
4-substituted cyclohexanone 
synthesis, 501 

Weinreb amide, carbonyl compound 
synthesis, solid-phase, 230 

whisky lactone, synthesis, 247 
Wilkinson’ s catalyst 

hydrogenation, 495 
Kharasch reaction, 369 

[ 1,2] Wittig rearrangement, organolithium 

[2,3] Wittig rearrangement, 129 
compounds, 141 

allylic mines, 142 
boron enolates, 8 
brefeldin A synthesis, 141 

Wittig methylenation, ketones, 145 
Wittig olefination, immobilised aldehydes, 

Wittig reaction 
46 

alkene synthesis, 45 
alkenic hydrocarbon synthesis, 500 
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