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The thermal and photochemical transformations of three membered heterocyclic compounds are
of considerable interest from theoretical, mechanistic and synthetic points of view. In a CNDO
study of the electrocyclic ring closure of heteroacycles, isoelectronic with the allyl anion,
Schilling and Snyder predicted that C-O bond cleavage in oxaziridines to yield nitrones is
thermally allowed. Photochemically the oxaziridine conjugate base was predicted to suffer N-O
cleavage.1 While oxaziridines are reported to undergo thermal ring opening to nitronesz, they

also rearrange thermally to amides3.

4

Products from the photolysis of oxaziridines are reported to

be nitronest, nitrenes5 and low yields of amides.38’58’6 Undoubtedly part of this confusion re-

sults from the high reactivity of this ring system.

Recently we reported the synthesis of a novel class of relatively stable oxaziridines,
2-arenesulfonyl-3-phenyloxaziridines g%), the first example of this class of compound containing
an atom other than carbon attached to nitrogen.7 Thermally, oxaziridines 1 decompose at 60°
(24-48 hr.) to give products that were explaine& assuming C~-0 bond cleava;:’and the formation of

an intermediate nitrone‘z; Amides 3, were either not detected or were detected in trace amounts
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a, Ar = p-methoxyphenyl
b, Ar = p~tolyl
c, Ar = p-chlorophenyl
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(.e.,21%).7

In this paper we report that the photolysis ofli_results in N-O bond cleavage to give amides,
3, in good yield. These results appear to be gualitatively in accord with the calculations of
A
Schilling and Snyder. 1,8

Oxaziridines L§:57’9 were prepared as previously described by oxidation of the corresponding
N-benzylidenearenesulfonamide (ArSOZN=CHPh) with MCPBA. 7 The proton nmr spectra of these com-
pounds exhibited a sharp singlet for the a proton in the narrow range 5.35-5.65 ppm. This is

consistent with the Z configuration for lg—c.10

Irradiation of %g:gll for 1-4 hr. gave the amides §§:912 in good yield. Minor products id-
entified were the corresponding sulfonamides ﬁ_and benzaldehyde (Table). Amides 3g-¢ were id-
entified by comparison with authentic samples prepared by heating benzoyl chloride with the
sulfonamide. The yields of amides, %g:g are actually higher than observed. Apparently under
the reaction conditions the amide undergoes a slow photochemical decomposition. For example,
irradiation of 3b for 1 hr. resulted in about 25 per cent decomposition. Polymeric residues

are the major product, but benzamide was also detected.

When the photolysis of 1b was carried out in the presence of oxygen, a triplet quencher, no
effect on the formation of 23 was noted. However, photolysis of ;h in acetone,or in acetonitrile
containing benzene, both triplet sensitizers, the yield of 3e was markedly lowered and the yield
of sulfonamide increased (Table), These results are consistent with the amide being formed
from the oxaziridine singlet state and the benzaldehyde and sulfonamide being formed from the
oxaziridine triplet state.

The photochemical rearrangement of oxaziridines to amides have been discussed in terms of
free radical, ionic and concerted mechanisms.6b’c’e’13 The lack of substituent effects, the
unlikelylihood of N-O bond cleavage to give a nitrenium ion and the exclusive migration of
hydrogen in the photochemical rearrangement of l to 3 is more consistent with the concerted
mechanism. A more definitive test of this assumption would be the observation of the migration
of a phenyl group from the E configuration of 1. All attempts, however, to prepare an E-2-

arenesulfonyl-3-phenyloxaziridine have failed.
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Table
Photolysis of 2~Arenesulfonyl-3-phenyloxaziridines (1) at 2537 A° and 25° C.

d
Oxaziridine Solventa Conditionsb Products

3 4 1d PhCHO

P o~
(Percent yield)

la — CH3CN 1 hr. N, 53 - 18 trace
CH3CN 2 hr. N2 55 10 - trace

EB CH3CN 1 hr. N, 44 11 20 2
CH3CN 4 hr. N, 22 5 - -
CH3CN 1 hr, O2 43 6 12 -—
CH3CN +
102 Celig 1 hr. N, 9 15 18 5
(CH3)2C=0 1 hr. N, 13 33 - 26

ls CH3CN 1 hr. N, 40 - 3 trace
CH3CN 3 hr. N2 28 8 — -

a) Concentration of oxaziridines were approximately 0.003 molar. b) Nitrogen gas (NZ) and
oxygen (02) were passed through the solution during irradiation. c) Products were isolated by
chromatography on Florisil. Benzaldehyde was analyzed by glc using a 6 ft. 3% OV-17 on 60/80
mesh Chromosorb W (regular) column by comparision of peak areas with a standard solution. Amide
and sulfonamide were analyzed by HPLC using a Perkin-Elmer Model 601 Liquid Chromatograph with
a 25 x .46 cm, Sii-XI RP column (10%Z MeOH -H20) by comparision of peak areas with a standard
solution. d) Oxaziridine concentration was determined by treatment of the oxariridine sol-
ution with concentrated acetic acid, 10%Z solution of potassium iodide and titration of the
liberated lodine with a standard solution of sodium thiolsulfate.
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