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EVIDENCE FOR THE FORMATION OF OXAZIRIDINES DURING THE IRRADIATION OF OXIMESl
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Compared to the photochemistry of ketones, that of oximes has not been
studied so extensively and a few papers dealing with the photoexcited state (2)
and mode of the photoreaction of oximes, e.g., the syn-anti isomerization (3),
the Beckmann type rearrangement leading to carboamides (2c¢, 4), and the formation
of nitriles (5) have been reported.

We have discovered a new photoreaction of oximes, the formation of oxaziri-

dines, which was suggested without evidence by de Mayo as an intermediate in the

photoreaction of benzaldoxime fo benzamide (6). We chose oxime (I) of 1,1-
dimethyl-2-naphthalenone (II) because of its absorption maximum above 300 mp and
of stability of the expected photoproducts. Although there are two geometrical
isomers of I, the syn-form (Iz), m.p. 103-4°, and anti-form (IR}, m.p. 133-5° (7),
irradiation induced interconversion between the two isomers.

When a solution of the oxime {Ia) was irradiated in a Pyrex vessel using a
high pressure mercury lamp (Toshiba H400-P), the absorption maximum of Ia at 307
mp was replaced by that of a photoproduct (III) at 274 mp. Although the photo-
product (III) seems to be stable when it is in dilute solution (less than 0.01 M)
(8), it failed to isolate III upon evaporation of the solvent. Evaporation of
the irradiated solution of Ia resulted in decomposition of III, and afforded an
unsaturated ketone (II)(yield 54 %), a saturated ketone (IV)(6.4 %), a carboamide
(V)(9), m.p. 141-3° (4 %), and recovered oximes (Ix and IB)(8 %) accompanied with
nitrogen and hydrazine. On the other hand, when the irradiated solution was
hydrogenated immediately in the presence of Pd-C, the saturated ketone (IV)(27 %),

the carboamide (V)(5 %) and a saturated alcohol (VI), m.p. 88-9° (39 %), were
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obtained. Reduction of the solution with sodium borohydride yielded an unsatu-
rated alcohol (VII), m.p. 59-61° (50 %#). After acidification with acetic acid,
refluxing of the benzene solution containing III regenerated Ix (43 %) and IB

(40 %). These facts suggest that III is an oxaziridine derivative.
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The decisive evidence for the structure of III is as follows. After irra-
diation of a methanol solution of Ia for 1.5 hr, treatment with potassium iodide
liberated 0.82 equivalent of iodine accompanied with the formation of II, indica-
ting the yield of III being around 80 % (10). Reaction of the irradiated solu-
tion of Ix with Schiff base (VIII) afforded a diaziridine (IX)(25 %) (11) and
the unsaturated ketone (IT)(63 %). These reactions are exactly the same as
those reported for oxaziridine derivatives (12).

The formation of the oxaziridine (III) from the oxime (Ta) seems to proceed
via a singlet state, because no quenching effect of oxygen or piperylene was
ohserved, It was found that the formation of III is faster in protic solvents
such as methanol and 2-propanol than in aprotic solvents such as acetonitrile,
benzene and cyclohexane. This fact suggests that a protonation may be involved
in some step of the rearrangement or the oxaziridine-formation may proceed via
a polarized excited state (13).

Irradiation of benzalacetone-oxime (XI) was carried out under the same
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condition as for Ia, in which case the UV absorption maximum of XI at 283 mp dis~
appeared and a new absorption maximum appeared at 257 mu, but this new absorption
band was labile compared to that of III. After irradiation of XI for 3 hr in
methanol, treatment of the irradiated solution with potassium iodide liberated

0.5 equivalent of iodine accompanied with benzalacetone (XIII) and recovered oxime
(XI), and this indicated that the oxaziridine (XII) was formed in about 50 % yield.
Without treating with potassium iodide, evaporation of the irradiated solution of
XI afforded benzalacetone (XITI), amides (XIVa) m.p. 106-8°, and (XIVb) m.p. 63-4°,
and 4-phenylbutane-2-one (XV). As shown in Table 1, the yield of the photopro-
ducts depended on the conditions used. The results in the Table seem to be com-—
patible with the assumption proposed by de Mayo that amides would be formed
through oxaziridine as an intermediate (6). However, this assumption is still

in doubt, because further irradiation or heating of the methanolic solution con-

taining III did not result in increased formation of amide (V)(14).
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Table 1
irradiation yield (%)
solvents | Yie (hr.) XIIT XIVa XIVb XV
MeOH 9 30 2.4 3.6 ca. 3
MeOH 24 10 5.6 14 trace
AcOH 24 6 16 40 -

Whether the formation of oxaziridines from oximes is a general photoreaction
or not is of interest. In order to clarify this problem, we have investigated
the photochemistry of the other oximes shown in Table 2. Although the result is
preliminary, it was found that saturated ketoximes such as cyclohexanone-oxime,
upon irradiation with low pressure mercury lamp in a quartz vessel, could liberate

iodine from potassium iodide similar to as the oximes (I) and (XI). The corres-
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ponding ketones or aldehydes were obtained in considerable yield in the cases

cited in Table 2. We are undertaking a more detailed study in this series of

compounds.
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Table 2

Oxidizing character of the irradiated solution of oximes*

Eeany (hrex) | mombreewre
cyclohexanone - +
2-cyclohexenone - +
benzaldehyde - +
acetophenone + +

*The irradiation were carried out in MeOH. The positive sign (+)

indicates that treatment of the irradiated solution with KI libe-
rated more than 0.1 equivalent of 1, (pased on the oxime).
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