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199-215
structure of 31, 32, 34-36
synthesis of,
by addition-elimination reactions
379-388, 392, 354, 396
by concerted reactions 397, 405
by coupling reactions 428431, 434-438,
440, 443445, 447449, 451, 452
by elimination reactions 366, 369-374,
377
by Wittig and relaied reactions 410, 411,
413, 414, 418-423
from atkynes 433455
from heterocycles 457-462
from oxoketene dithioacetals 463, 464
from fropone oxime fosylate 464
thermochemnistry of 87-51
Conjugation, in determipation of stable
conformations 7
Conjugation energy 76, 77
Cope rearrangement 28, 48, 49, 510, 511
effect of pressure on 596-59%
Copolymerization 346, 351
Coronene, structure of 41
Correlation technigues 222-224
Coulomb integrals 228
Coupled cluster (CC) method 3
Coupled oscitlator model 120, 133
CR equation 689
Crocetins, formation of 265, 266
Cross-conjugated dienes, electrosynthesis of
773
Cross-conjugated dienones,
photorearrangement of 280-295
Cross-conjugated polyenes, radical cations of
250
Cross-conjugation 52, 53, 57, 93, 94, 98,
928-930
Cross-linking 347, 348, 351
Crotonolactene, Diels—Alder reaction of 19
Crystallization, in situ, of bridged polyenes
46
Cumulated dienes 68—see also Allenes
[2+2]cycloadditions of 591, 593.-595
thermochemistry of 73
Cumulated polyenes, thermochemistry of
73-75
Cyclic dienes—see also Bicyclic dienes,
Cycloatkadienes, Polycyclic dienes
mass spectra of 489492
ring opening of, photochemical 265-268
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structore of 3740
thermochemistry of 80-83
Cyclic poivenes—see also Bicyclic polyenes,
Cycloalkateiraenes, Cycloalkatrienes,
Polycyclic polyenes
metal-complexed, photocycloaddition of
315-318
structure of 37, 38, 40, 41
Cyclization reactions—see alse Cope
rearrangement, Diels—Alder reactions,
Electrocyclic reactions, Ene
reactions, Macrocychzation reactions,
Spirocyclization reactions
anionic 536-539
cationic 525-536
free-radical 522-525
isotope effects in 859
metal-catalysed 339-542
Cycloaddition reactions,
isotope effects in 858, 859
photochemical 279, 293, 295, 306-318
Cycloalkadienes—see Cychc dienes,
Cycloheptadienes, Cyciohexadienes,
Cyclooctadienes, Cyclopentadienes
Cycloalkadienones—see 2,6-
Cycloheptadienones, 2,5-
Cyclohexadienones, 2,7-
Cycloociadienones
Cycloalkanes—see Alkylidenecycloalkanes,
Cyclohexanes, Cyclopropanes
Cycloalkaietracnes—see also Cycloociaieiracne
structure of 40 :
Cycloalkatrienes—see also Cycloheptatrienes,
Cyclooctatrienes
as rearrangement products 43
Cycloalkenes—see aiso Alkylidene-
cycloalkenes, Cyclobutenes, Cyclo-
heptenes, Cyclohexenes, Cyclopropenes
kinetic acidities of 748
Cyclobutenes—see also 3,4-Dimethylene-
cyclobutene
formation of 508
ring opening of 402403
Cycloheptadienes,
radiotysis of 337
thermochemistry of 82
tritium-labelled, synthesis of 821,
822
2,6-Cycloheptadienones, photorearrangement of
286, 287
Cycloheptatrienessee also Methylene-
cycloheptatrienes
Diels—Alder reaction of 568, 571
radical reactions of 328
radiolysis of 337
tritium-Jabelled, synthesis of 821, 822
Cycloheptenes—see Bicyclo[3.2.0lhepteties

Cycloheptenols—see Vinylbicyclohepienols
1,3-Cyclohexadiene,
Dieis—Alder reaction of 566, 568
polymerization of, radiation-induced 343,
344
1,4-Cyciohexadiene, reactions with hydrogen
atoms 328
Cyclohexadienes—see also 1,3-Cyclo-
hexadiene, 1,4-Cyclohexadiene,
Methyienecyclohexadienes
radiolysis of,
gas-phase 341, 342
in agueous sofution 328-334
in nen-aqueous solvents 335
thermochemistry of 81, 82
2,5-Cyclohexadienones, photorearrangement of
280-285
Cyclohexadienylperoxyl radicals 332
Cyclohexadienyl radicals 330, 341
dimerization of 331
Cyclohexanes—see 1,2-Divinyleyelohexunes,
Hexakis(ethylidene)cyclohexane
Cyclohexenes—see Bicyclo[3.1.0lhexenes, 4-
Hydroxycyclohexene
Cyclohexenyl radicals 341
Cyclooctadienes—see also Bicyclooctadienes,
1,3-Cyclooctadienes, 1,5-Cyclooctadienes
thermochemistry of 82, 83
1,3-Cyclooctadienes,
cyclization of 508
radiolysis of 335
1,5-Cyclooctadienes, palladium-catalysed
oxidation of 657
2,7Cyclooctadienones, photorearsangement of
285, 286
Cyclooctanoids, synthesis of 311
Cyclooctatetraene 100, 101
Cyclooctairienes—see also
Benzocvclooctatrienes,
Bromocyclooctatriene
thermochemistry of 89, 90
Cyclopentadienes—see also
Methylenecyclopentadienes
Diels--Alder reaction of 20
Paterno—Buichi cycloaddition of 298, 299
thermochemistry of 80, 81
Cyclopentadienyl anions 734
Cyclopentenones, synthesis of 282, 290,
291
Cyclopropanes—see alse Spirocyclopropanes,
Tris(2-adamantylidene)cyclopropane,
Tris(fluoren-S-ylidene)cyclopropane,
Tris(guino)jcyclopropane,
Vinyleyclopropanes
ring opening of 468
Cyclopropenes—see Methylenecyclopropenes
Cyclopropyl-conjugation 41, 42, 49
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[Cys-"*COILTC, synthesis of 830, 831
Cytoprotective activity, determination of
mechanism of 776

Dactylol, synthesis of 313, 314
Debromination, as synthetic procedure for
conjugated dienes/polyenes 366, 367
Decadienes—see Dispirodecadiene
1,3.5,7,9-Decapentaene, structure of 31
Decarboxylation, double 666
Decarboxylative elimination, as synthetic
procedare for conjugated dienes/polyenes
372374
Dehydration, as synthetic procedure for
conjugated dienes/polyenes 366-368
Dehydrobromination, as synthetic procedure
for conjugated dienes 364-366
Dehydromesylation, as synthetic procedure for
conjugated dienes 368, 369
Dehydrotosylation, as synthetic procedure for
conjugated dienes 368, 369
Density functional theory 3, 18
Deoxygenation, reductive, as synthetic
procedure for conjugated dienes/polyenes
368-372
15-Deoxy-16-hydroxy-16-methyl-5-thiaprosta-
glandin E; methyl esters, deuterivm-
labelled, synthests of 797799
Desulphonylation, reductive, as synthetic
procedure for conjugated dienes 373, 376
Dewar benzene, structure of 43
Dewar pyrones 268, 270
Diacyloxylation 662, 663
aerobic 667, 668
1.4-Diatkoxylation 666
a.w-Dialkylpolyenes,
ahsorption spectra of 155
Raman specira of 166-168
1,2-Dibromides, dehydrobromination of 364,
365
10,11-Dibromodibenzosuberone, tritinm-
lahelled, synthesis of 821, 822
2,3-Dichlorobutadiene, polymerization of,
radiation-induced 343
Dicyanomethy! radical, addition to dienes 621,
622
Diels-Alder reactions—see also Retro-Diels—
Alder reactions
catalysis of 19, 20
diastereofacial selectivity in 19
effect of pressure on 552596, 603-607
mechanistic aspects of 552-563
synthetic applications of 563-591
intramolecular 511-518, 603-607
mechanism of 17-19
isotope effect sudies of 776, 848--854
pincer/domino 573, 575

regioselectivity in 19
site-selectivity in 19
solvent effects on 19, 20
stereoselectivity in 19
Diene chirality rale 117-120, 131
Diere chromophore,
Cp 120
distortion of 114, 117, 118
electronic absorption spectrum of 112-114
{(Diene)palladinm(il) complexes 654
Diene rule 139
Dienes—see glse Bis-dienes, Butadienes,
Decadienes, 1,3-Dienes, 1,4-
Dienes, Heptadienes, Hexadienes,
Norbornadienes, Norcaradienes, Octa-
dienes, Pentadienes, Propelladienes,
Spirodienes
bulk—-see Bulk dienes
chiral—see Chiral dicnes
cisoid 112, 113, 120-122, 126
conjugated—see Conjugated dienes
cross-conjugated—see Cross-conjugated
dienes
cumulated—see Cumulated dienes
cyclic—see Cyclic dienes
distorted 114, 117, 118, 126-132
electronic spectra of 236
enolic-see Enolic dienes
nonconjugated—see Nonconjugated dienes
PE spectra of 178-182
planar--see Planar dienes
polymerization of, radiation-induced
343-346
radiolysis of,
in agueous solution 327--334
in non-aqueous solvents 334339
reactions of,
with hydrated electrons 328
with hydrogen atoms 328
with hydroxyi radicals 328
s-cis 6,7, 112114, 126, 128-134, 141, 142
skewed 131, 132
s-trans 4-7, 112-114, 117, 135-137, 141,
142
synthesis of,
14 1abelled 827, 828, 831, 832,
841-843
gl%xterium-iabeﬂed 776802
I-labelled 844--846
witium-labelled 818-822
transoid 112, 113, 131
1,3-Dienes—see aiso 1,3-Butadiene, 1,3-
Pentadiene
1,4-chloroacetoxylation of 663, 664
1.4-diacetoxylation of 662, 663
1,A4-Dienes~—see also 1,4-Pentadiene
palladium-catalysed oxidation of 660, 661
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photorearrangerment of 277-280
Dienoates—-see Bicosadienoates
Dienones—see Cross-conjugated dienonss,

Cycloalkadienones
Dienophiles, unsymmetrical, in Diels—Alder
reaction 18, 19
Dienyl radical cations 338
Dihydrocostunolide, synthesis of 272
Dihydronaphthalenes,
{4+4]photocycloaddition of 306, 307
structure of 45
thermochemistry of 90, 99
Dihydronovanin, syathesis of 272, 273
Dihydropyrans, synthesis of 268, 270
Di-w-methane rearrangements 277-280—see
also Aza-di-r-methane rearrangements

Z,3-Dimethylbutadiene, polymerization of,
radiation-induced 343, 344

3,4-Dimethylenecyclobutene, thermochemistry
of 93, 99, 100

2 A-Dimethylpeniadiene, conformation of 7

Diols,

formation of 891
unsaturated, reductive deoxygenation of
368-372

Dioxythiepines, photocycloaddition of 315, 318

Diphenylallyl anions 747, 748

1,6-Diphenylhexatriene, thermochemistry of 89

Diphenylphosphonyl radicals, addition to
dienes 623

ow-Diphenylpolyenes, absorption spectra of
155, 156

Dispirodecadiene, structure of 42

o,w-Dithienylpolyenes, absorption spectra of
155, 156

1,2-Divinylcyclohexanes, oxidation of 658660

1,1-Divinyleyclopropane, structure of 26-28

1,1-Divinylethylene, thermochemistry of 93

Divinyl ketones, cyclization of 508, 509

Docosahexaencaies, deatericm-labelied,
synthesis of 780, 781

Dacosahexaenocic acid, 11C-labelled, svnthesis
of 824, 825

Dodecahedranes 50

Dynamic coupling 123, 133

Echinocandin B, 2H- and >H-labelled,
synthesis of 801, 802

Edge effects, in long polyenes 10

Ficosadienoates, deutertum-labelled, synthesis
of 778

Eicosatetraenoic acids, ”C—labe],lzd, synthesis
of 825, 826

Eicosatrienoates, denterium-labelled, synthesis
of 778-780

E-"S[VNNT, synthesis of 844, 845

Electrical effects 687-702
classification of 690, 692-698
parameters for 698-702, 728, 729

Electrical properties, molecular 15, 16

Blectrocyclic reactions 307-510
effect of pressure on 597, 599, 602
photochemical 265-276

Electron affinity 733, 734

Electron captare detection 500

Electron correlation 3

Electron—electron interactions 214

Flectron energy loss spectroscopy, in structure

determination of dienes 486, 488

Electronic spectroscopy 228-239
of dienes 236
of polyenes 236--238

Electronic transitions 11

Electron nuclear doable resonance spec-

troscopy 499

Electron spin resonance spectroscopy,
of oligomer radicals 344
of polymers 349
of radiclytic radical cations 337, 338

Electrophilic aromatic substitution, intra-

meolecular 291, 292

Enantiodivergent synthesis 663

Endoperoxides, formation of 891

Ene-allenes, cyclization of 541, 542

Ene reactions,
intramolecular 518-521
metallo 520

Enol ethers, radical reactions of 637

Enolic dienes, analysis of 499, 300

Enprostil, trititum-labelled, synthesis of

812-813

Enthalpies of combustion,
of comulated tetraenes 74
of cyclohexadienes 81

Enthalpies of conjugation, of substitoted

butadienes 77

Enthaipies of formation 69
of allenes 72, 73
of annulenes 101-103
of barrelene 86
of bis-allenes 75
of bismethylenecycloalkanes 83-85
of conjugated dienes, acyclic 77-79
of conjugated polyenes,

acyclic 87-89
cyclic 89-91
of cumutated trienes 73, 74
of cycloheptadienes 82
of eyclohexadienes 39, 81, 82
of cyclooctadienes 83
of cyclopentadienes 80, 81
of a-dicarbonyls 78
of fulvenes 94-98
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Enthalpics of formation {cont.)
of isotoluenes 98, 99
of nonconjugated dienes,
acycelic 71
bicyclic 85, 86
of triquinacene 86
of xylylenes 99, 100
Enthalpies of fusion 70
Enthalpies of hydrogenation 7{}
of acyclic polymeric polyenes 72
of benzocyclobutene 99
of bismethylenecycloalkanes 84
of cumulated tetraenes 74, 76
of cyclohexadienes 81
of ¢yclooctadienes §3
of heptafulvenes 97
of hexatrienes §8
Enthalpies of polymerization, of acyclic
polymeric polyenes 72
Enthalpies of sublimation 70
of hexatrienes 89
Enthalpies of vaporization 70
of acyclic polymeric polyenes 72
of cyclohexadienes 81
of hexatrienes 88
Enynes, reduction of 453-453
Epoxidation §91
stereoselective 665
Ethyleries—see also -Butylethylene, 1,1-
Divinylethylene
acidity of 735, 736
aerobic oxidation of 653
deprotonation energy of 737, 738
geometry of 737
Eucarvone, photocyclization of 268, 269
Eudesmane, photostationary equilibrinm with
germacrane 272
Exchange integrais 228
Excitation enetgies,
adiabatic 13
vertical 12
Excited states 10-15

o-Farnesene, deuterium-labelled, synthesis of
791793 '

Farnesoic acid, fritiom-labelied, synthesis of
810-813

Farnesyl diazomethyl ketone, tritivm-labelted,
synthesis of 810-813

Fecapentaene, 21 and “H-labelled, synthesis
of 822, 823

Ferromagnets, organic 930

FK-506, 1*C-labelled, synthesis of 840, 841

Fluorescence 11

Fluorescence spectroscopy 151

of polyenes 156, 157

Fluorescent prostaglandin derivatives, tritium-
labelled 818
Force fields 6
Franck-Condon envelopes 176, 225
Fullerenes 930, 963—see also Buckminster
fullerene, Methanotullerenes
Diels-Alder reaction of 575, 581
structure of 58
Fulvenes-—see also Pentafulvenes, Triafulvenes
structure of 32, 53
thermochemistry of 92, 94-98
Furanoid terpenes, synthesis of 669
Purans,
Diels-Alder reaction of 575, 580, 582386,
501
Paterno—Biichi cycioaddition of 208-305

Gas chromatography, in separation of
dienes/polyenes 485

Castrointestinal ulcers, mechanism of treatment
of 776

Geranyl diphosphate, denterium-labelled,
synthesis of 788, 789

Gezanyl glucosides, deuterium-labelled,
synthesis of 788-790

Germacrane, photostationaty equilibrium with
endesmane 272

Gibbs energy 69, 78

Ginkolide, hybrid with kadsurencone 301, 363

Glucosides—see Geranyl glucosides, Neryl
glucosides

Golgi apparatus 819

Grignard reactions, coppet-catalysed 670

Crignard reagents, allyl 746

Guita-percha 346

G values 326

Halomethanes,
addition to dienes 627, 631
as radical traps 634, 636
Hammett equation 688
Hartree-Fock (HF) self-consistent field (SCF)
approximation 2, 3
Heck reaction, as synthetic procedure,
for conjugated dienes/polyencs 433438
for enynes 438, 439
Heptadienes—see also Cyclobeptadiencs
radiolytic reactions of 336
Heptaenes—asee Tetradecaheptaene
Heptafulvenes, thermochemistry of 92, 97
Heptatrienes—see also Cycloheptatrienes
cyclization of 98
Heptatrienyl radicals, electron affinity of 739
Heteroannular dienes,
cisoid 120-122, 126
sy 126, 128
Heteroradialenes 53, 929, 930
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Hexadienes—see alse Cycichexadienes
palladium-catatysed oxidation of 639
radiolysis of 335
reactions with hydrogen atoms 328
structure of 28
thermochewmistry of 71

Hexaenes—see also [4.4.4]Propellahexaene
cationic cyelization of 533

Hexaenoates—see Docosahexaenoates

Hexaenoic acids—see Docosahexaenoic acid

Hexahydroanthracene, {4-+4]photocycloaddition

of 306, 307

Hexakis(ethylidene)cyclohexane, structare of

58, 60

Hexaquinacenes, structure of 50

Hexatrienes-~-see also 1,6-Diphenylbexatriene
conformation of 161-166

calculated 7-%
cyclization of 510
excited states of 13, 14
structure of 31, 32, 34, 35
thermochemistry of 87, 88
vibrational frequencies for 9
vibrational spectra of 161-166

Homoaltylic substituents 123

Homoannular dienes, cisoid 122

Hoemoaromaticity 9, 225—see alse Bishomo-

: Aromaticity

HOMO coefficients 630

Homoconjugation 26, 30, 41, 43, 47, 50, 224,
225

Hopene, mass spectrum of 492, 493

Horner-Wadsworth-Emmons reaction, as
synthetic procedure for conjugated
dienes/polyenes 412, 415-420

iterative 423, 424

Hiickel teatment 120, 199, 203, 204

Hydroazulenones, synthesis of 282

Hydrogenation, as analytical method 496

Hydrogen bonding, parameterization of 711,

712
Hydrogen halides, addition to dienes 627, 631
2-Hydroxyalkyl-4-pyrones, photorearrangement
of 290, 291

3-Hydroxyalkylpyrroles, synthesis of 303, 306

4-Hydroxyeyclohexene, radiolytic formation of

kX3!

Hydroxyl radicals, reactions of 328

3-Hydroxy-4-pyrones, photorearrangement of

288, 289
4-Hydroxypyrylium jons, photorearrangement
of 289
Hydroxytropylium ions 313
Ryperbilirubinemia, neonatal, mechanism of
sreatment of 776
Hyperconjugation 30, 41, 43, 47, 48, 207-209
Hyperpolarizability 15

Ikarugemycin, synthesis of 274
Iminostilbeng, tritium-labelled, synthesis of
821, 822
INDQ calculations 338
Indolizidine alkaloids, synthesis of 677
Indometacin famesil,  C-labelled, synthesis of
827, 829, 830
Inductive effect 204-207
Tnfrared laser beamns 46
Infrared spectroscopy 151
as analytical method 501
of 1,3-butadiens 158, 161, 162
of 1,3,5-hexatriene 162166
Ingenane 315, 317 ]
Intermotecular force (IMF) equation 713, 714,
730
Itermolecular forces, parametrization of
711-714, 729, 730
17a-(2-Todoethenylandrosta-4,6-dien-17 3ol
3-one, ~“"I-labelled, synthesis of 845,
846
w-lodoundecenyl cholesteryl ether,
1-labelled, synthesis of 846
Ionization energies 175178
adiabatic 176
vertical 176, 199
Ienization poiential 733, 734
Ton pair acidity 734
Isocarbacyclin derivatives, dewterium-labelled,
synthesis of 796, 797
Isodesmic reactions 78
Isoprene,
acidity of 744
conformation of 161
photodimerization of 256
polymerization of, radiation-induced 344,
346
radiolysts of 335
thermochemistry of 88
Isopropylidene-norbornenes, stucture of 47
Isopyrazoles, Diels—Alder reaction of 580, 587
Isotoluenes, thenmochemistry of 92, 98, 59
Isotope effects,
HPLC 801, 802, 860
in mechanistic studies §48-861
oft rates of proton transfer 734
tritiem, in synthesis of polyenes 822-824

Jahn-Teller distortion 211, 225

Julia reaction, as synthetic procedure for
conjugated diencs/polyenes 388-395

Juvenile insect hormones, witimm-labelled
analogues of, synthesis of 808-812

Kadsureneone, hybrid with ginkolide 301, 303
Ketenes, trapping of 266, 268
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Ketones—see also Lumiketones, Perilla-

ketones, Radialene ketones
formation of 891

Ketyl radicals, dimerization of 642

Knoevenagel reaction, as synthetic procedure
for conjugated dienes/polyenes 379-381

Kojic acid, reactions of 288, 289

Kolbe electrolysis 638, 640

Koopmans’ states 240, 241

Koopmang® theorem £99, 200, 204

~+-Lactones, formation of 644, 645

1.DR equation 689, 690

Leukotriene A4 methyl ester, deuterium-
labelled, synthesis of 781, 782

Leukotriene B4, deuterium-labelled, synthesis
of 782

Leskotriene B4 methyl ester, denterium-
labelled, systhesis of 782, 783

Leukotriene Cy4, ““C-labelled, synthesis of
804, 805

Ligand control 5563

Limonenes,

oxidation of 8§92
tritium-labelled, synthesis of 8§18, §19

Lindlar catalyst 453, 454

Liquid chromatography, in separation of
dienes/polyenes 485

ce-Lumicolchicing, synthesls of 268, 269

Lumiketones, synthesis of 281

LUMO coefficients 630

Lycopene, analysis of 501, 502

Lycoranes, synthesis of 670, 671

Macrocycles, metal, zeolite-encapsulated 668

Macrocyclization reactions 629

Malony! radicals, addition io dienes 631

Marmelo oxides, synthesis of 669

Mass spectrometry, as analytical method
484486, 489496, 501, 776

McMurray coupling, as synthetic procedure for
conjugated dienes/palyenes 371, 428, 429

all-trans-Menaquinone-4, 1 C-labelled,
synthesis of 837

Mesobilirubin-Xle, bis-['*COOH]-labetled,
synthesis of 803, 806 .

Mesoporphyrin 1X dichloride, 119Sn-labelled,
synthesis of 847, 848

Metalloporphyrins, as oxidizing agents 891,
898-900 .

Metal salen complexes, as oxidizing agents
891, 898, 900, 901

Methanofullerenes, structure of 58, 59

Methanoprostaglandin [; methyl esters,
synthesis of,

deuterium-labelled 793-797
tritium-labelled 813, 815, 816

Methylbenzyl cations 99
Methyl-1,3-butadienes, stracture of 33
Methylenecycloalkanes—see also
Bismethylenecycloalkanes
structure of 51
Methylenecycloalkenes,
structure of 51-54
thermochemistry of 92
Methylenecycloheptatriene, thermochemistry of
92
Methylenecyclohexadienes, stracture of 53, 54
Methylenecyciopentadienes,
structure of 52, 53
thermochemistry of 92
Methylene increment 89
Meihyl-1,3-pentadienes, polymerization of,
radiation-induced 344
Methyl radicals—see alse Dicyanomethy!
radicals, Trihalomethy! radicals
addition to dienes 620, 621, 631
Meyer-Schuster rearrangement 875, 876
MNDO method, in study of Diels-Alder
reaction 18
MO calculations, of rotational strength 120,
143, 144
Molecilar orbitals,
canonical 197, 198, 220
localized orthogonal 220, 221
virtual 228
Mgller-Plesset (MF) perturbation theory 3
Monte Carlo study 19
MP?2 calculations 3, 5, 6, 8, 18
MP3 calcutations 5, 6
MP4 calealations 3, 3, 6, 18
MSAD acidity scale 739
Mulliken populations 737
Myecoticin A/B, siructure determination of 500,
301

Naphthalenes 68, 69--s¢¢ also Dihydro-
naphthalenes, Tetrahydronaphthalenes
Diels—Alder reaction of 569, 570
thermochemistry of 80, 103
Naphtharadialene 928, 971
Naivral bond orbital (NBO) analysis 742
Nazarov reaction 508
NBO analysis 32
Neryl glucosides, denterium-labelled, synthesis
of 788-790
Niwroform anions 332
Niirogen, extrusion of, in synthesis of
conjugated dienes 401
Nonaenes—see Octadecanonaene
Nonconjugated diepes 68
anodic oxidation of 759-764
B-cleavage of 486, 489
cyclization of 518-521, 542, 543
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by anicnic reactions 536-539
by cationic reactions 525-531
by free-radical reactions 522-525
metal-catalysed 539-541
oxidation of,
paltadium-catalysed 655-661
with metalloporphyrins 899, 900
with osminm tetraoxide §95
with ozone 920, 921
with permanganate 892, 894
with peroxo compounds 903-913
with singlet oxygen 915
with triplet oxygen 916-919
photorearrangement of 276--280
structure of 26-28
thermochemistry of 70, 71, 85, 86
Nonconjugated polyenes,
structure of 28-31
thermochemistry of 72
Nonenols, synthesis of 298
Norbornadienes,
acidity of 736, 737, 73%
electrooxidation of 761-763
stroctare of 46
Norbornene, acidity of 737
. Norcaradienes, structure of 43-43
Norrish Type I1 cleavage 299, 300
Nuclear magnetic resonance spectroscopy,
as analytical method 483, 484, 501
of altenyl cations 881, 882
Nucleophiles, as cation iraps 644
Nystatin, structure determination of 500

Occidentalols 119
synthesis of 273, 274
Octadecancnaene, thermochemistry of 102
Qctadienes—see Cyclooctadienes
Qctalene, thermochemistry of 163
Octalins, formation of 511, 512, 525, 526, 530,
531
Octamethyiporphyrin, 15\-Iabelled, synthesis
of 807
QOctateiraenes~-see alse Cyclooctatetraene
cyclization of 510
excited states of 14
geometry/conformation of 7-9
structere of 31
vibeational frequencies for 9
Qctattienes—see Cyclooctatrienes
m-Olefin compiexes 654
Oligoenes,
chirality of 141
radiolysis of 339-343
Oligomerization, radiation-induced 343--346
Optical rotatory dispersion {ORD)
spectroscopy 112
of teirahydronaphthaienes 114, 115

Orbital energies 200
#-Orbitals,
manifold of 214
nonconjugated, interaction between
215228, 250-254
two-centre 201, 202
Organic conductors 930
Organometallic compounds—see also
Allyllithiums, Allylpotassiums, Grignard
reagents, Metalloporphyrins, Metal salen
complexes, Vinylithivms
unsaturated, in synthesis of conjugated
dignes 378, 379
Osmium tetraoxide, as oxidizing agent 891,
394898
Overlap integrals 223
Oxaspirocychization reactions 675
Oxazoles, Diels-Alder reaction of 580, 587
Oxazolines, bicyclic—see Bicyclic oxazolines
Oxidation,
aerobic 653, 667, 668
as analytical method 496498
as terminating step in radical reactions
644-649
copper-catalysed 658, 670, 671
palladium-catalysed 653679
with dichromate 898
with metalloporphyrins §93-900
with metal salen complexes 898, 900, 901
with osmivm tetraoxide 891, 894-898
with oxygen 913-921
with permanganate 891-894
with peroxo compounds 901-913
with ruthenium teteaoxide 898
Oxoketene dithioacetals, as precursors of
conjugated diencsfpol%cnes 463, 464
4-Oxo-13-gis-retinoic acid, ~C-labelled,
synthesis of 803
1,4-Oxyamination, palladium-catalysed 670
1,4-Oxychlorination 669, 675
Oxygen,
as oxidizing agent 913-921
as radical trap 639
1,4-Qxylactonization 668
Ozonation, as anabytical method 497
Ogzone, as oxidizing agent 920, 921
Ozonides, formation of 891

Paracyclophanes, electrooxidation of 762, 763
Parriser—Par—Pople (PPP) method 14
1,3-Pentadiens,

acidity of 740

radiolysis of 335
1, 4-Pentadiene,

structure of 26, 27

thermochemistry of 71
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Pentadienes—see Cycfopentadienes, 2,4~
Dimethylpentadiene, Methyl-1,3-
pentadienes, 1,3-Pentadiene, 1,4-
Pentadiene

Pentadieny! antons 749, 750

Pentadienyl radical cations 338

Pentadienyl radicals, electron affinity of 738

Pentaenes-—~see 1,3,5,7,9-Decapentaene,

‘Fecapentaene

Pentafulvenes 92

Pentalene, thermochemistry of 103

Periltaketones, synthesis of 299

Permanganate, as oxidizing agent 891-894

Permethyiradialenes, stracture of 60, 61

Peroxo compounds, as oxidizing agents
201-913 _

Peterson reaction, as synthetic procedure for
conjugated dienes/polyenes 414--426

a-Phellandrene, photocycloaddition of 274,
275

Phenanthrenes, Diels—Alder reaction of 568,
569

Phenyl-1,3-butadienes, structuse of 34

1-Phenylethy! radicals, addition to dienzs
624

Pheromones, synthesis of 663

Phorbol 315, 317

synthesis of 289

Phospholes, Diels—Alder reaction of 580, 588

Photodissociation, photoionization/mass
spectrometry 496

Photoglectror spectroscopy 175-228

interpretation of spectra 197199
ionization epergies and 175-178
of dienes 178-182

of polyenes 178, 183-185
primary processes in 175

Photosantonic actd, synthesis of 265, 266

trans-Piperylene, polymerization of, radiation-
induced 344

Planar diene rufe 136

Planar dienes 114, 117

s-cis 132134, 141, 142
s-trans 135137, 141, 142
Plastic phases 46
Polarizability 15
bond~bond 213
Polyacetylene,
absorption spectrum of 158
guantum-chemical calculations for 9.10
radiation chemistry of 352, 353
Raman spectra of 166, 169
structures of 168
thermochemistry of 87
Potyalkynes—see also Polyscatylene
chirality of 141
radiation chemistry of 352-354

Polybutadienes,
formation of 343
radiation chemistry of 346-351
Polycyclic dienes,
oxidation of,
with osmiwm tetraoxide 895-897
with ozone 921
with peroxo compounds 906
with ruthenium tetraoxide 898
with triplet oxygen 918, 919
stricture of 4130
Pelycyclic polyenes, stracture of 41-50
Polyene macrolides, analysis of 500,
501
Polyenes—see also cuw-Dialkylpolyenes,
erw-Diphenylpolyenes, ce-Dithienyl-
polyenes, Heptaenes, Hexaenes,
Nonaenes, Pentaenes, Spiropolyenes,
Tetracnes, Trienes
absorption spectra of 155-158
acidity of 748, 749
buried 68
cathodie redaction of 770~773
conformation of 166-169
conjugated-—see Conjugated polyenes
cross-conjugated—yee Cross-conjugated
polyenes
cumuiated—see Cumulated polyenes
cyclic——see Cyclic polyenes
electronic spectra of 236-238
electronic structure of 154
fluotescence spectra of 156, 157
long,
excited states of 14, 15
geometry/force fields for 9, 10
nonconjugated—see Nonconjugated
polyenes
PE spectra of 178, 183185
radical additions to 620-627
regioselectivity in 630-634
Raman spectra of 166169
retinyl-—see Retinyl polyenes
synthesis of,
e abelled 824-826
3¢, 1abelled 802806
14 Jabelled 827, 829-841
enterivm-labelled 776-802
L labelled 845, 847
13N 1abelled 807
119mg labelied 847, 848
tritium-labelled 868818, 821-824
Polyencates—see Hexaenoates, Trienoates
Polyenoic acids—see Hexaenoic acids,
Tetragnoic acids
Polyenyi radicals 619, 625
reactions of 627-630
regioselectivity in 634643
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Polyhomoallylic fatty acids, U labelled,
synthesis of 824, 825
Polyisoprene,
formation of 344-346
radiation chemistry of 346-351
Polymerization—see also Copolymerization
radiation-induced 343-346
Polymers, radiolysis of 346-351
effect of oxygen on 347
Polymorphism 29, 46
Porphyrins—see alse Metalloporphyrins,
Octamethylporphyrin
in aerobic oxidation 667
Potential energy functions 6
Pofential surfaces 6, 7
Precalciferol, ring closure of, photochemical
268,271
Prednisotone, deuterium-labelied, synthesis of
799, 300
Prednisolone suleptanates, 14C-labelled,
synthesis of 842, 843
Prednisone, deuterium-labelled, synthesis of
799, 800
Propargyl cations 873
Propargyl halides, solvolysis of 874
Propelladienes 90
{4.4.4}Propeliahexacne, straciure of 45, 46
Propellanes 90
Propenes—see alse Cyclopropenes
acidity of 736, 739
Prostaglandins, synthesis of,
biomimetic 639, 640
isotopically labeiled 776, 784, 786788,
793799, 812-818, 827
Protoanemonin, in Diels-Alder reaction 18
Peroton affinity, measurement of 99
Proton transfer, rates of, isctope studies of 734
Pseudomonas putida, in synthesis of
conjugated dienes 465
Pseudoscoplne, synthesis of 665
Pumilotoxin, synthesis of 678, 679
Pyridipinm sulphonate, ring opening of 460
Pyridones,
Diels—Alder reaction of 580, 589
[4+4]photocycloaddition of 308, 309
Pyrones—see also Dewar pyrones, 2-
Hydroxyalkyl-4-pyrones, 3-Hydroxy-4-
pyiones
Diels-Alder reaction of 580, 588
[4+4]photocycioaddition of 310-313
photorearrangemilge of 287-289
Pyrroicarboxylates, ~N-labelled, synthesis of
807
Pyrroles—see also 3-Hydroxyalkylpyrroles
Dicls-Alder reaction of 575, 580, 586
Paterno-Biichi cycloaddition of 305, 306
Pyrrolizidine alkaloids, synthesis of 677

Pyrylium jons—see also 4-Hydroxypyryliem
ions
ring opening of 459, 461, 462

QCISD(T) tevel 17

QSCR 720, 721,723

QSPR 721727

QSRR 716-720, 723-725

Quinodimethanes—see o-Quinodimethanes,
Xylylenes

o-Quincedimethanes, intramolecular Diels~
Alder reaction of 514-516

Quinone monoketals, photorearrangement of
282

Radialene ketones 951, 963
Radialenes—see also Heteroradialenes,
Naphtharadialene, Permethylradialenas,
Trimethylsilylethynylradialenes
expanded 929
synthesis of 976-973
nomenclature of 927-930
significance of 930
{3]Radialenes 928
catalytic hydrogenation of 940
colour of 937, 940, 943
cycloadditions of 941
functionalized 936-939
in donor-acceptor complexes 945
oxidation of 941, 942
photoionization of 941
protonation of 940, 941
reduction of 937, 941-943, 945
structare of 55-57, 60, 61
synthesis of 931-940
by cyclotrimerization 936
from bis{(4-hydroxyphenyljcyclo-
propenones 938
from 1,1-dihaloalkenes 935
from hexachlorocyclopropane 940
from tetrachlorocyclopropene 939
thermal stability of 931, 937
with quinoid substituents 935-937
[4]Radialenes 928
colour of 246
cycloadditions of 935, 956
cyclopropanation of 956, 957
electrophilic addition to 957, 958
isomerization of 958
phenyl-substituted 945
redox reactions of 959, 961
ring opening of 958
structure of 53, 57, 58, 60, 61
synthesis of 45-9354, 963
by cyclodimerization of cumulenes/
trienes 947-951
from bis(t-diazo-2-oxoalkyl)silanes 949
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[4]Radialenes (cont.)
synthesis of {cont.)
from cyclobutanes 944-946
from dihalides 952, 953
thermal stabiliey of 954, 955
{51Radialenes 928
electrochemistry of 963
structure of 55, 56, 58, 60, 61
synthesis of 961-964
[6]Radialenes 928
as ligands 968
cycloadditions of 967, 969
cyclopropanation of 967, 968
electrophilic addition to 966
epoxidation of 968
photoisomerization of 968
stability of 965
structure of 55, 56, 58, 60, 61
synthesis of 951, 964, 963
thertnal rearrangement of 966
[7}Radialenes 970, 971
[8]Radialenes 970, 971
Radical addition 619-649
inlramolecular 627
regioselectivity of 630-634
Radical cations,
electronic doublet states of 175
electronic structure of,
by electronic spectra 229-239
by PE spectra 175-228
by theoretical methods 240-243
Radical cyclization 627-630, 633, 634, 646
Radical halogenation 636
Radical pair mechanism 639
Radical reactions—see aise Radical addition,
Radical cyclization, Radical halogenation
chain 619, 620, 626, 642
nonchain 644649
Radical recombination 620, 639, 641, 643
Radicals, initiator-derived, addition to dienes
624
Radical scavengers 327, 328
Radiolysis,
of dienes,
in agueous solution 327-334
in noti-aqueouns solvents 334-339
of water 327
Raman spectroscopy 151~153
of 1,3-butadiene 158-161
of polyenes 162-169
Ramberg-Backtund reaction, as synthetic
procedure for conjugated dienes/polyenes
374, 375
Reaction volume 548-552 _
relationship with ring size 603, 608, 609
Receptor interactions, determination of
mechanism of 776

Regioselectivity,
in Diels~Alder reaction 19
in radical additions 630-634
in reactions of polyenyl radicals 634-643
Retinals,
structure of 150
thermochemistry of 87
tritium—iabgﬁcd, synthesis of 808
Retinoates, I C-labelled, synthesis of 836
9-cis-Retinoic acids, tritium-labelled, synthesis
of 808, 809
13-cis-Retinoic acids—see alse 4-Oxo-13-cis-
Retinoic acid
synthesis of,
19C labelled 834, 836
deuterinim-labelied 783, 784
Retinoids, tritium-labelled, synthesis of 809
Retinyl polyenes, radiclysis of 336
Retro-Diels—Alder reaction, as synthetic
procedure for conjugated dienes 405, 406
Rhodopsins 141
Ring-closing metatheses 542, 543
Ritter-type processes 263, 294
Rotational strength 114, 120, 123
charge-displacement calculation of 144-146
MO calculation of 120, 143, 144
Rupe rearrangement 875, 876
Ruthenium tetraoxide, as oxidizing agent 898

Santonin, photorearrangement of 281
Sarracenin, synthesis of 298
SCF calculations 220
Scopine, synthesis of 665
Sector rules 136
Selenoxides, elimination reactions of 374
Self-consistent field methods 2, 3
Semibenzenes 92
Semibulivalene, structore of 49
Shapiro reaction, as synthetic procedure for
conjugated dienes 377, 378
SIFT technique 735
Sigmatropic rearrangements,
effect of pressure on 596, 597, 600, 601
photochemical 276-278
Silanes—see also Allylsilanes
reaciions of, calculation of acidities from
736
Sifyl groups, elimination of, in synthesis of
conjugated dienes 376, 377
Simvastatin, = C-labelled, synthesis of 843
Solvents, modets for 19
Spin wapping 326
Spiroconjugation 4143, 225-228
Spirocyclization reactions 282, 283, 675,
676—see ulse Oxaspirocyclization
reactions
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Spirocyclopropanes, as part of homoconjugated
system 47
Spirodienes—see alse Dispirodecadiene
structure of 41, 42
Spiropolyenes, structure of 41—43
Spirotetracnediones, structure of 42
SPOR 685-687
Squalenes,
mass spectra of 492, 493
synthesis of,

3¢ labelled 802-804
C-labelled 838, 839
fritinm-iabelled 823, 824
Stannanes, addition to dienes 627
Stereochemical switches 662
Stereoselectivity,
dual, in pailadinm-catalysed chloro-
acetoxylation 665
in Diels—Alder reaction 19
Steric effects 702-710
composite model of 710
monopatametric model of 704707, 729
primary 702, 703
secondary 703
segmental model of 709, 710, 729
simple branching model of 708, 729
Steric interactions, in determination of stable
conformations 7
Steroidal Sa-teductase inhibitors, isotopically
labelled, synthesis of 831-833
Stercid hormones, tsotope stadies of 799
Steroids, synthesis of 532
Stilbenes—see also Iminostitbene
photocyclization of 276
Stille coupling, as synthetic procedure for
conjugated dienes/polyenes 439446
Stork—Eschenmoser hypothesis 532
Structure—property quantifative relationship
(SPQR) 6835687
Styrene, copolymerization with butadiene 346
Sulphonates—see Azulenesulphonates,
Pyridinium sulphonates
Sulphones—see Allylic sulphones, Vinyl
sulphones
Sulphoxides, elimination reactions of 374
Sulphur dioxide, extrusion of, in synthesis of
conjugated dienes/polyenes 395, 397400
Suzuki coupling, as synthetic procedure for
conjugated dienes/polyenes 446-449

Tachisterol 141

Taxane B-C ring synthon, constraction of 310

Taylorione, dideoxy detivative of, synthesis of
278,279

Tebbe’s reagent, in synthesis of dienes 426,
427

Terpenes, mass spectra of 489492
a-Terpinene, ring cleavage of 892
Terrein, formation of 288, 289
Tetradecaheptacne 103, 104
Tetraenes—see aiso Octatetrasnes
cathodic reduction of 771, 772
cationic cyclization of 532
electronic spectra of 237
PE spectra of 178, 184, 185
thermochemistry of 74, 75
Tetraenoic acids—rsee Bicosatetraencic acids
Tetrahydrofurans, synthesis of 668
Tetrahydronaphihalenes, ORD spectra of 114,
115
Tetrahydropyrans, synthesis of 668
Tetralin, thermochemistry of 90
Tetravinylmethane, structure of 2831
Theaspirone, synthesis of 675, 676
Thermal desorption, in structure determination
of dienes 486, 487
Thermoluminescence 335
Thiocokchicines, *C-chloroacetates of,
synthesis of 838, 840
Thiols,
addition to dienes 627, 631
as radical traps 634, 635
Through-bond interactions 216, 218-223
Through-space interactions 208, 216, 218-223
Tilmicosin, 1 C-labelled, synthesis of 841, 842
Tin hydrides, as radical traps 634, 635, 640
Tosyt cyanide, addition to dienes 636, 637
Tosyl radicals, addition to dienes 631
Transition metal hydride complexes, reactions
with dienes 639
Transtetaiiation reactions 734, 738, 739
Transoid conformation, of conjugated dienes
112, 113,133
Triafalvaiene, structore of 51
Triafulvenes, thermochemistry of 92, 97
Trialkylsityl redicals, addition to dienes 626
Triarylallenyl cations 871
Trienes—see also Heptatrienes, Hexatrienes,
Octatrienes
anodic oxidation of 764-767
cathodic reduction of 770, 771
cationic cyclization of 531, 532
electronic spectra of 236, 237
inttamolecular Diels—Alder reaction of 511,
512
PE spectra of 178, 183, 184
ring closure of, photochemical 270, 271,
274, 275
thermochemistry of 73, 74, 87-91
Trienoates—see Bicosatrienoates
Trienones, intramolecular Diels-Alder reaction
of 513-515
Trienyl cations 883-885
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Trihalomethyl radicals, addition to dienes
620-622
Trimethylsilylethynylradialenes, structure of

Triphenylailyl anions 734
Triguinacenes,
structure of 50
thermochemistry of 86
Tris(2-adamantylidene)cyclopropane 935
Tris(fluoren-9-ylidene)cyclopropane, synthesis
of 931
Tris(quino)cyclopropane 935, 937
Trivinylcyclopropanes, struciure of 48
Tropitidenes, thermochemistry of §9-91
Tropone oxime tosylate, as triene precursor
464
Tropones,
alkene-tethered, intramolecular [6+2}photo-
cycloaddition of 313, 314
Dicls-Alder reaction of 573, 579-581, 596
Tropylinm ions—see HydroxytropyHum ions
Trost cyclization, as synthetic procedure for
conjugated dienes 450

Ultraviolet—visible spectroscopy, as analytical
method 482, 483, 501

Van der Waals interactions, parameserization of
112

Van der Waals volume 550-552

Verrucarin A, tritium-labelled, synthesis of

817, 818
Verrucarol, tritium-labelled, synthesis of 817,
818

f-Vetivone, synthesis of 282, 283
Vibrational spectroscopy—sez also Infrared
spectroscopy, Raman spectroscopy
of dienes 158~161
of polyenes 161-169
Vibronic coupling 9
Vibronic mixing 211
Vilsmeier reaction, as synthetic procedure for
conjugated dienes 464
Viny! anions,
geometry of 737
in solution 738, 739

inversion of 737
theoretical studies of 737, 738
Vinylbicycloheptenols, deuterium-tabelled,
synthesis of 776, 717
Vinyl cations 869, 872
Vinvlcyclopropane rearrangement 633
Vinylcyclopropanes—see also
Trivinylcyclopropanes
synthesis of 277, 279, 280
Vinyl ethers, acidity of 735, 736
Vinyl hydrogens, gas-phase acidity of
735-737
Vinyl keiones——see also Divinyl ketones
Diels—Alder reaction of 20
Vinyllithiums 739
Vinyl radicals, electron affinity of 739
Vinyl sulphenes, reductive desulphonylation of
375, 376
Vitamin A 141
deusterivm-labelled, synthesis of 783-785
Vitamin Byg, synthesis of 276
Vitamin D 141
Vitamin D, photocyclization of 275, 276
Vitispirane, synthesis of 675, 676

‘Walborsky reaction 371

Walsh orbitals 209

Wiitig—Horner reaction, as synthetic procedure
for conjugated dienes/polyenes 415, 421,
422

Wittig reaction 805

as synthetic procedure for conjugated
dienes/polyenes 407-411

Wollenberg reaction, a3 synthetic procedure for

conjugated dienes/polyenes 382-387

Kylylenes,
structure of 53, 54
thermochemistry of 93, 99, 100

Ylides, arsenic—se¢e Arsenic yhdes
Yuwaka—Tsuno (YT) equations 688-690

Zirconoeene, in cyclizations 539, 540
Zwitterionic imtermediates, in photo-
rearrangements 281-290, 293, 204
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