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Abstract - Thermolysis of several C-aryl oxaziridines containing munsaturation in close
proximity to the three-membered ring results in the formation of intramclecular dipolar

cycloadducts derived from transfent ritrone intermediates.

Condensation of carbonyl compounds with N-substituted hydroxylamines and oxidation of N,N-
disubstituted hydroxylamines represent the most common methods for the synthesis of nitrones.1
While nitrones are versatile synthetic intermediates especially useful for 1,3-dipalar cycloaddi-
tion reactions,2 they are prone to undergo numerous side reactions. The thermal cycloreversion of
isoxazolidines represents an effective method that has been successfully utilized for nitrone
pratection.3 In certain cases, however, drastic conditicns are reguired for the fragmentation to
proceed.4 More recently, we have found that cyano-0-silyl-substituted hydroxylamines can be used
as nitrone blocking groups.5 In this paper we wish to describe the use of aryl oxaziridines as
nitrone equivalents.

Oxaziridines, in general, are highly reactive molecules that display novel and unusual chenﬁstry.6
A particularly effective method to synthesize these three-membered heterocycles invelves the
peracid oxidation of 1'm1'nes.7 Isolable oxaziridines can also be photochemically formed from
nitrones8 and then thermally isomerize either back to nitreones or to other preducts such as

amides.g’10

Nitrones readily undergo 1,3-dipclar cycloaddition reactions with multiply bonded
dipolarophiles to yield synthetically useful heterocyclic derivatives.2 The intramolecular
reactions of nitrones with alkenes lead stereospecifically to isoxazo]idinesll which can be reduced
to g-amino a1c0hols.12 This approach has been employed to advantage in total syntheses of members
of several alkaloid c]asses.13 As part of a program directed toward a study of intramolecular 1,3-

14 we had the occasion to prepare several aryl oxaziridines con-

dipolar cycloaddition reacticns
taining m-unsaturation in close proximity to the three-membered heterocyclic ring. The studies
described herein were initiated to assess whether these oxaziridinyl systems will undergo internal
dipolar ¢ycloadditions analegous te the corresponding nitrones,

As our first model we chose to investigate the intramolecular dipolar cycloaddition reaction of o-
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allyloxy oxaziridine 1. Examination of motecular models of the nitrone derived from 1 shows that
the side chain is of sufficient length to allow the dipole and dipolarophile units to approach each
other in parallel planes. Thermolysis of a solution of 1 in benzene afforded cis N-i-buiyi-
1,3a,4,%-tetrahydro-3H[1]-benzopyranc[4,3-c]isoxazole 2 in 86% yield [NMR (CDC13,360 Miz) § 1.22
{s, 9H), 3.07 (tdt, 1H, J=8.6, 8.6 and 2.6 Hz), 3.99 (dd, 1H, J=8.8 and 7.5 Hz), 4.19 (dd, 1H,

J=11.6 and 2.6 Hz), 4.21 (dd, 1H, J=11.6 and 2.6 Hz), 4.30 {dd, IH, J=8.8 and 7.5 Hz), 4.48 (d, 1H

*

J=8.6 Hz), 6.77 (dd, 1H, J=8.2 and 1.2 Hz}, 6.95 (ddd, 1H, J=7.7, 7.4 and 1.2 Hz), 7.11 {ddd, 1K
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J=8.2, 7.4 and 1.2 Hz)} and 7.34 (dd, M, J=7.7 and 1.2 Hz)]. This same product was also formed in

high yield when a sample of nitrone 7 was heated in benzene. This cobservation strongly suggests
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that 7 is initially formed from 1 and then undergoes a subsequent internal cycloaddition reaction.
Related cycloadducts were also obtained from the thermolysis of N-methyloxaziridines 3 and 2.15
An additional system that was also studied corresponded to oxaziridire 8. This material was con-
veniently prepared by treating N-t-butyl-o-toluylaldehyde imine with 1ithio 2,2,6,6-tetramethyl-
piperidine (LTMP) foilowed by reaction with allyl bromide, The resulting imine was subjected fo
oxidation using m-chloroperbenzoic acid to give 8. Heating a sample of 8 in benzene afforced
cycloadduct 9 in 78% isolated yield.i0
Another case where a C-aryl oxaziridine was found tc undergo intramolecular dipelar cycloaddition
was encountered with compeund 10.  Thermolysis of 10 in benzene afforded 1-phenylphenanthre[9,10-c]-

isoxazole 11 in 62% isolated yield as the cnly detectable product.17

The exclusive formation of 11
is especially interesting in light of Huisgen's work dealing with the bimolecular reaction of
N-phenylbenzalnitrone with styrene.l8 Huisgen's group was able to show that the cycloaddition of

N-phenylbenzalnitrone with aryl cenjugated clefins give 5-substituted isoxazolidines. Thus, the
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regioselectivity observed in the intramolecular reaction of 10 is directly opposite to the earlier

results reported by Huisgen., The preferential formation of 11 is probably a consequence of steric

factors rather than HOMO-LUMO interacticns, which generally control the regioselectivity in

bimolecuiar cycloaddition r‘eactions.lg"21
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Having verified that aryl oxaziridines containing m-unsaturation undergo smooth intramolecular

dipolar-cycloaddition, we turned our attention to the bimoTecular reaction of a representative aryl
oxaziridine. The regioselectivity for nitrone cycloadditions onto monosubstituted ethylenes was

originally believed to proceed in a unidirectional fashion, giving S-substituted adducts regardiess

22

of the alkene substituent. More recent work suggests that those ethylenes bearing electron-

withdrawing groups show an increasing tendency to afford the corresponding 4-substituted isoxa-

zolidine as the electron withdrawing ability of the attached substituent increases.23'25

The
ability to utilize nitrone cycioadditions in organic synthesis depends heavily on understanding the
factors which determine the regiochemistry of the reaction. Our interest in using oxaziridine
cycloadditions for the synthesis of several alkaloids has focused our attention on the regio-

selectivity of the reaction of oxaziridine 1

with acrylonitrile. We found that heating a sample

of 12 with acrylonitrile afforded the expected 5-substituted isoxazolidine 1

in 80% yield.
Similar results were obtained when oxaziridine 14 was heated in the presence of methyl acrylate.
These results are in general accord with the earlier observations that most electron-deficient
dipolarephiles undergo cycicaddition with nitrones to give 5-substituted 1soxazolid1nes.23 Thus,
aryl oxaziridines may prove to be of some value as nitrone blocking groups. Further studies
dealing with the use of oxaziridines in alkaloid synthesis will be reported at a later date.
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