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Applications of nitrile oxides, 83
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Anisomicine, 237, 238
Asymmetrical synthesis of α-amino acids, 222
[5,5,5,5]-1-Azafenestrane BH3 complex,

synthesis, 592
Aziridines, 553, 555

Baker’s yeast, 27
Barton-Zard pyrrole annulation, 85
β-Cyclodextrin artificial enzyme, 27
N-Benzylnitrones, physical properties, 153, 154
Bi[1,2,4]oxadiazoles, 67
Biheterocyclic systems, synthesis, 72
Biologically active compounds, 101, 102
Bis-N,N-Oxyiminium cations

intramolecular trapping, 640, 641
preparation, 651
reactions with nucleophiles, kinetics, (NMR),

629
ring chain tautomerism, 649

Bis-trifluoromethyl thioketene, 556
Bis-trimethylsilylacetamides, 481
Branimycin, synthesis, 93
Brefeldin A, synthesis, 97
Bromoformonitrile oxide, 5
tert-Butyldimethylchlorosilane, 562
Butyrolactone, 540

Calafianin, synthesis, 100
Carbafuranomycin, synthesis, 100
Carbocyclic compounds, 83
Chain elongation and cross-linking of polymers,

103, 104
Codonopsinine, 238, 364
Cyanating reagents, 271, 272
Cyclic nitroso acetals, 570, 571, 572, 577, 579,

580, 581, 602
Cyclic N-siloxynitroso acetals rearrangements,
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Deacetylanisomicine, 237, 238
S. Denmark, 462, 465, 467, 482, 535, 546, 569,

591, 595, 602, 623
Deoxygenation of cyclic nitronates, 534
1,8-Diazabicyclo [5.4.0] undec-7-ene, 445, 472
1,2-Diazepines, 52
1,4-Diazepines, 52
Diazomethane, 438
Diazoethane, 438, 442
3,5-di(t-Butyl)-thiophene-2-carbonitrile oxide, 4
Diel-Alder reactions, 463, 602
Diethyl nitromalonate, 514
5,6-Dihydrooxazines, 704, 706, 712, 723–725
5,6-Dihydro-[4H]-oxazine N-oxides in [3+2]

cycloadditions, 549, 550
Diisobutoxyphophoryl formonitrile oxide, 16
Diisopropoxyphosphoryl formonitrile oxide, 16
Diisopropyl (R,R)-tartrate, 25
Dimethyl acetylenedicarboxylate, 485, 554
Dimorpholinophosphoryl formonitrile oxide, 16
Dinitromethane, 442
Dioxazoles, 56
3,3-Diphenylacrylonitrile oxide, 13
1,3-Dipolar cycloadditions

intramolecular cycloaddition, 70, 87
one-pot cycloaddition, 87, 90

1,3-Dipolar cycloadditions of nitrones
addition of fumarate and maleates, 364
addition to acetylenedicarboxylates, 371
addition to acrolein, 331, 335
addition to acrylamide, 352
addition to acrylonitrile, synthesis of

isoxazolidine analogs of thiazofurin, 331
addition to allyl alcohol, 322, 323, 325, 327
addition to allylamine, synthesis of chiral

tetracyclic isoxazolidine, 331
addition to α, β-unsaturated aldehydes, 331,

333, 336
addition to α, β-unsaturated γ-lactones, 349
addition to α, β-unsaturated δ-lactones, 346,

348
addition to Baylis-Hillman adducts, 346, 347
addition to conjugated alkynoates, 374
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1,3-Dipolar cycloadditions of nitrones (contd.)
addition to diiron acyl complexes, 335, 346
addition to dimethylvinylboranes, 363
addition to diphenylphosphinyl alkenes, 329
addition to isocyanates, 381
addition to isothiocyanates, 383
addition to ketenes, 383
addition to lactams and bislactams, formation

of spiro adducts, 354
addition to methyl acrylate, 335, 336, 341
addition to nitriles, 379, 380
addition to vinylphosphonate, 363
additions to vinyl ethers, 357, 358
asymmetric addition to allyl alcohol

using(R,R)-tartrate as a chiral auxiliary,
324

asymmetric synthesis of β-lactams, 385, 388
corannulene, fullerines and porphyrins, 384
cycloadditions of alkynes, intramolecular

reactions, 368, 370
dipolarophilic, 316
frontier molecular orbital analysis of reactions

with nitroethenes, 317
importance of the asymmetric induction of

the nitrone structure, 317–320
INAC reactions leading to cis-fused

isoxazolidines, 307, 313
intermolecular reactions, Kinugasa reactions,

371, 384
intramolecular, 297, 314
oxazoline-type chiral ligands, 387, 389
regiospecific intramolecular cycloadditions,

302
surfactant-catalyzed INAC reaction in

aqueous media, 311
theoretical studies of intramolecular

nitrone-alkene cycloadditions, 306
with alkenes, intramolecular, 297
with norbornadiene-tethered, 299

1,7-Dipolar cyclization reactions of nitrones
reactions of conjugated enynyl nitrones, 390,

391
Dithiadistannetane, 60
Domino [3+2]cycloaddition-annulations of

nitrile oxides with yenones, 83
Double silylation of aliphatic nitro compounds,

608, 615, 618, 620
Duronitrile oxides, 56

Electrochemical reduction, 76
Electron spin resonance, 76
7a-epi-Crotanecine, synthesis; inhibitor of

α-mannosidases, 364
Epothilones A, synthesis, 95

Erythronolide A, synthesis, 97
Eudistomins, synthesis, 284

Five-membered cyclic nitronates in [3+2]
additions, 548, 549

Fluorovitamin D derivatives, synthesis, 98
Fluorovinylnitrones, synthesis, 159
Fullerene, synthesis, 84
Fullerene-based nanostructures, 107
Furoxannitrolic acids, 15
Furoxans, 551–553

Halichlorine, synthesis, 313
α-Haloalkylnitrones, substitution, 293, 294
Henry reaction, 446, 613, 614
Heterocyclic compounds, 84
Hyacinthacines, synthesis, 364
β-Hydroxy-nitrones, 164
Hyperevolutin A, synthesis, 92

Illudin C, synthesis, 91
Imidazolidine nitroxides, synthesis, 374
Indolizidines, synthesis, 302, 321, 325
Intermolecular [3+2] addition of nitronates to

acetylenes, 553
Iodoacetylene, 62
ISOC procedure, 600
Isoxazoles, 554, 555

macrocycles, 90
Isoxazolidines, 560, 562, 564, 572, 574, 577,

597, 612
Isoxazolines, 556, 560, 566, 572, 575, 598

analogs of C-nucleosides, 86
annulation, 70
bicyclic, 70
derivatives of α-tocopherol, 99
fused, 72, 88
tricyclic, 74
in [3+2] cycloadditions with alkenes and

dienes, 87

Kaitocephalin, synthesis, 250

Lentiginosine, synthesis, 237, 280, 321
Lewis acid complexes, 25
Liquid crystal properties, 107
Lithium diisopropylamine, 533

Macrolactin A, synthesis, 95
Macrosphelides, synthesis, 97
Mass spectral data, 1
2-Methoxy-1,3-butadiene, 595
1β-Methylcarbapenem, synthesis, 311
N-Methyltetrazolyldinitromethanes, 442
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Michael additions, 446, 460, 464, 477, 558,
564, 597, 613

Mitsunobu reaction, 439
Monatin, synthesis, 325

Nitrile Oxides
direct oxidation of oximes, 5
formation by cycloreversion, 7
formation from aldoximes, 4
formation from aliphatic nitro compounds, 6
from 1,2,4-oxadiazoles, 8
from dehydration of O-silylated hydroxamic

acids, 11
from furazans, 8
from furoxans, 7
from isoxazolines, 8
from phosphorylated diazo compounds and

thiophosphorylated diazo compounds, 11
from substituted dinitromethane salts, 9
from hydroximic acid chlorides, 5
methods for generation and preparation, 3
Mukaiyama procedure, 6, 7
organotin compounds, 5
oxidative dehydrogenation, 5
physicochemical properties, 1

Nitrile Oxides, ionized MS studies and MO
calculations

Nitroacetylene, 467
Nitrocyclobutanes, 465
Nitromethane, 469
Nitronate reactions with silylketene acetals,

635–640
Nitronates Preparations, see also silyl nitronates

alkylations, 438–441
acylations, 484
alkenes and enamines, 464
alkenes and non-ocnjugated dienes, 464
borylations, 487–488
cyclic-five-membered, 433–452
cyclic-four-membered, 467–468
cyclic-six-membered, 459
cyclic-seven-membered, 467–468
[1+2]cycloadditions of carbenes, 456
[1+2]cycloadditions of nitrocarbenes,

452–455
nitroalkenes and enols, 465
[4+2][3+2]-tandem reactions, 462

Nitrones, 610, 612
electron paramagnetic resonance spectra, 195
electronic structures, 183, 184
NMR, 190
C-NMR spectra, 193
14N-NMR spectra, 195
17O-NMR spectra, 195

vibration spectra, 189
X-ray data, 185

Nitrones, application in radical polymerizations,
295–297

Nitrones, synthesis
2◦-amines, 133, 135, 138, 141
3◦-amines, Cope or Meisenheimer

rearrangements, 139, 141
α-hydroxylamino-oximes, 174
condensation with carbonyl compounds, 146,

161
Grignard reagents, 176
hydroxylamines, 143–145
imines, 131
isoxazolidines, oxidative ring opening, 145
Kröhnke type reaction, 178
Meldrum’s acid, 178
nitro compounds, 176
nitronates, 178
nitroso compounds, 178
one-pot synthesis, 157, 163, 173
oxaziridines, 131
oxidation, 130
oximes, employing Lewis Acids, 165, 168
theoretical analysis, 178

Nitrone complexes with metal ions, 203
Nitrone reactions

addition of CN− anion, 270
addition of indoles, Pictet-Spengler reactions,

283–285
addition of N-,S-P-nucleophiles, 290
additon of ketene acetals, 273
amides (Beckman reaction), 209–212
C-radical additions, 222
electroreductive coupling with carbonyl

compounds (SmI2), 223, 225
ethynylation, 283
halogenation, 227
metalated reactions, 230, 231, 234, 235, 253,

258, 259, 268, 270, 278, 280, 283
nitration, 229
nucleophilic additions, 235, 252
oxidations to alkoxy nitroxyl radicals,

215–218
oxidations to amino-substituted nitroxyl

radicals, 219
oxidations to fluoro-substituted nitroxyl

radical, 219, 220
oxidations to hydroxamic acids, 215
oxygen migration, 209
perfluoroalkylation, 289
photochemical rearrangements to

oxaziridines, 204
radical reactions, 220
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Nitrone reactions (contd.)
reactions with aldehydes and ketones, 227
reactions with esters, 228
reduction to hydroxylamines, 213, 214
reduction to imines, 213
spin trapping, 222
vinylation, 276

Nitrone reactions with cyclopropanes;
[3+2]dipolar cycloaddition, 393

Nitrones, spin traps, 150–152
Nitroso acetals

double silylation, 621
ene-nitroso acetals, 625
reactions with nucleophiles, 689–692
structure and sterodynamics, 658–667

Nitroxyl radicals, 143, 261, 263–265
Non-steroidal anti-inflammatory compounds, 65

Oxachalcogenazastannoles, 60
Oxadiazoles, 56, 67, 68, 69
Oxadiphospholes, 59
Oxaphosphazoles, 59
Oxazete N-oxides, 467
Oxazines, 51
Oxidation of nitrile oxides with 3◦ amine

N-oxides, 78
Oxosteroids, synthesis, 92
Oxadiazinanes, preparation, 291
Ozonolysis of cyclic nitronates, 537

Paclitaxel, synthesis, 97
Pentanenitrile oxide, 41
C-Phenyl-N-phenylsulfoxyloxaziridine, (Davis

reagent), 137
β-Phosphorus nitroxides, synthesis, 292
Physicochemical data of nitronates

angles and bond length of
α-halosilylnitronates, 507

11B-data, 504
13C-data, 503
IR-data, 499
14N-data, 504
15N-data, 504
NMR data, 500, 501
29Si-data, 504
spectral characteristics, 495
stability of acyclic nitronates, 489, 492
stability of cyclic nitronates, 493, 496, 497
stability of boryl and silyl nitronates, 491,

493
stereodynamics, 509, 515
UV-data, 498
X-ray data, 505

Piperidines, synthesis, 87

PM3 Computational analysis of nucleophilic
addition to chiral nitrones of Grignard
reagents, 245, 246

Polyfluoroalkanecarbonitrile oxides, 5
Polyheterocyclic systems, synthesis, 73
Polymer chemistry, 102
Polymer-supported synthesis of isoxazolines

from nitrile oxides, 7, 66
Polyoxin J, synthesis, 254
2-Propenyloxymagnesium bromide, 20
Prostaglandines, synthesis, 91
Prostanoids, synthesis, 91
Pyridomacrolidin, synthesis, 333, 339
Pyrroline spiro compounds, 49
Pyrrolidines, 535, 536
Pyrrolizidine, 302, 321

Radical initiator, 223
Radicamine B, synthesis, 238
Reaction with 1,1-cyclopropane diesters,

synthesis of 1,3-oxazines
three component coupling reactions, 394, 395,

398
Reactions of Nitrile Oxides

[2+3] cycloaddition with olefins and alkynes,
20 (Suzuki) 65

1,3-Dipolar cycloaddition reactions, 12, 20,
24, 32, 33, 43, 45, 49

1-propene-1,3-sultone, 38
addition of nucleophiles and further

transformations, 15
alkadienes and alkatrienes, 27
allenes, 28
asymmetric metal-catalyzed, 19
carbonyl and thiocarbonyl, 56
chiral auxiliaries, 19
C-nucleophiles, 18
copper(I)-catalyzed reaction with 1-alkynes,

66
coumarin, 39
cumulenes, 45
cycloaddition at C≡C bonds, 61
cycloaddition at C≡N and C≡P bonds, 67
cycloalkenes, 30, 34
deoxygenation, 12, 14
dimerization to furoxans, 12, 14
fullerenes, 36
hetero-cumulenes, 55
heterocycles, 37
influence of Lewis acids on carbocation

reactions, 76
intermolecular cycloadditions of aldimines,

ketimines and related compounds, 45,
46
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intermolecular cycloaddition at the C=C
double bond, 21

isomerization to isocyanates, 12
microwave irradiation, 20, 69
N-arylmaleimides, 38
nitrogen-containing hetarenes, 53
N-nucleophiles, 17
nonaromatic unsaturated heterocycles,

49
polycyclic hydrocarbons, 35
polymer-supported, 19
regio and stereoselectivity with alkenes, 21,

22
S-nucleophiles, 18
stereoselective intramolecular, 19
triphosphinines, 59
with 1,3-dicarbonyl compounds, 24
with allylic alcohols, 25

Reactions of Nitronates
acyclic alkyl nitronates, 518, 546, 547
acyl nitronates, 526
cyclic nitronates, 531–534, 622
[3+2]cycloadditions, 5441, 558, 561, 562,

564, 566, 569, 597
dialkylboryl nitronates, 538
intermolecular [3+2]-addition to olefins, 545,

583, 586
nucleophiles and electrophiles, 518
silyl nitronates, 520–525

Rearrangements of cyclic nitronates, 538–541
Reduction of cyclic and bicyclic nitroso acetals,

577
Roxifiban, synthesis, 94

D. Seebach, 467, 564
Silacyclophanes, synthesis, 88
β-Siloxynitroethylenes, 482
N-Siloxytetrahydro-4H-oxazines, 580
Silyl Nitronates

from conjugated nitroalkenes, 475, 476
from nitroalkane using bases, 471
from nitroalkanes salts, 470, 473
from nitroalkenes with silylamines, 477
from organoboron nitronates, 483
in [3+2] addition reactions, 548, 600
in elimination reactions, 654–656

in elimination reactions with
N,N-bis(siloxy)enamines, 657

in Henry reactions, 609
in Mannich reactions, 614
in Michael reactions with nucleophilic

catalysts, 614, 615
in preparations of en-oximes, 715–719
reactions with amines, 679–683
reactions with C-nucleophiles, 674–679
reacting as β-C-nucleophiles, 667, 672–674
reacting as electrophiles, 667, 668–672
trialkyl, 469

Silylation of halonitroalkanes, 457
Spirodioxazoles, 57
Stable nitrile oxides, 4
Steroidal isoxazoles, 66

Tartakovsky, 570
Tetrabutylammonium fluoride, 610
Tetrachloroisophthalonitrile oxide, 4
Tetracyanoethylene, 69
Tetranitromethane, 443
Thin-film resistors, 105
Thymine polyoxin C, synthesis, 253
Titanium trichloride, 578
Trichalcogenatristannines, 60
Triethyloxonium borofluorides, 439
Trimethyloxonium borofluorides, 439
N-Trimethylsiloxyisoxazolidines, 572
Trimethylsilyl azide reactions with BENA, 684
Trimethylsilyl methanenitronate, 470, 477, 479
N-Trimethylsilyl-N, N ′-diphenylurea, 469, 478,

481
Trinitromethane, 527

Ugi reaction, 74, 163

Valdecoxib, synthesis, 99, 100
Vigabatrin, synthesis, 280
Vinblastine, synthesis, 100
Vinylimidazoles, 86

X-ray diffraction analyses, 59, 60, 74, 89, 96,
98, 107, 108

S-Zilenton, synthesis, 253




