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PHOTOLYSIS OF OXIMES
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Recently, we reported on the photolysis of a,B-
unsaturated aldoximes, which gave the corresponding
nitriles (1) . We now wish to report on the photolysis
of ketoximes.

Irradiation of a 1% solution of cyclohexanone
oxime in methanol im a nitrogen atmosphere gave capro-

*
( 1). The reaction

amide, caprolactam and cyclohexanone
was also carried out in iso-propanol (IPA). Product
yields are summarized in Table I, as well as the effect

of oxygen on the product distribution.

*1 Tha photoproducts were isolated by preparative g.l.c.
and identified by comparison with an authentic sample.
All irradiations were carried out in a quartz cell
using lamps with peak energy at 2537A° (Rayonet Photo-
chemical Reactor Model 106l1) for two hours.
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TABLE I Photolysis of Cyclohexanone Oxime
Conditions Cyclohex- Cyclohex- Capro- Capro-
anone anone amide lactam
% Yield Oxime % Yield % Yield
% Yield

MeOH/N2 3 28 5 46

MeOH/O2 23 <l <1 22

IPA/N, 4 36 52 <1

IPA/O2 4 9 6 5

Similar photochemical behaviour was alsoc observed
for a number of other saturated ketoximes, such as 3,3,5, 5~
tetramethylcyclohexanone oxime, coprastanone oxime, 17p-
acetoxy-4,4-dimethylandrost-5-en-3-one oxime and pregne-
nolone oxime (I), which gave Beckmann type rearrangement
products, cleavage products (amides) . and ketones corre-
sponding to starting material. Results for the anti- and
syn-isomer of the latter are summarized in Table II. The
photolysis in methanol, under a nitrogen atmosphere, of
five-membered ring ketoximes such as camphor oxime and
3f-acetoxyandrost-5-en~-17-one oxime proceeded extremely

slowly and seemed to take a different course.



4145

No.34

axe SPIaTA

Cuomnod = %u b
ChoooaN =

‘D°T1'3 WOXJ UOTILTOST UO paseq sIoFeaayy sT I Jo sisiTojoyd ays
ut II 3O PIaTX a2yl pue "2°'1'H Aq pe3Ioslvp 9q I0U PTINOD SaWTXO Byl
gspunoduwos TTe I03 °'2°1'b Aq psutuaajsp a19M pue ‘TeTIajew ButrlTRls PajISAUOD UOC pIseq

‘sawTX0 ay3 3dooxa

‘szoydsowje wnlley © UT TOURY3SW UT pawxoFIad 5I9M SUOTIBTIPRIIT Y3IOF Zx

oY

d oz (44 (39 €T
HO 0V
\N
b €T L 24 oy 9T H
N
HO
PTI3TA % PIoTX % \/;J PISTA % [ [PT2TA % | PreTA % \//J
IawosI
|WTXO . _

IT 319Vl
Tx




4146 No,34

Irradiation of pregnenolone oxime (I) in ethanol
and ethylene glycol gave results similar to those obtained
in methanol. In anhydrous ether, dioxane-water, t-butanol
and iso-propyl ether, the photolysis was very slow, and
none of the above products were detected.

Irradiation of the oxime acetate of I did not give
any cleavage or rearrangement product. All oximes were
stable in the dark to the solvents used.

The photolysis in methanol of two ¢, unsaturated
ketoximes, testosterone oxime and pregna-5, l6-diene-3(-
o0l-20 one acetate oxime, was also investigated. 1In those
instances, ‘rapid syn-anti isomerization was observed, fol-
lowed by slow and extensive decomposition.

The formation of Beckmann type rearrangement pro-
ducts by photolysis of oximes has but one precedent known
to us. Amin and de Mayo (2) have reported that irradiation
of benzaldoxime gives benzamide as one of the photoproducts.
The photoreaction in methanol was in that case slow and the
yield of benzamide was low.

Saturated oximes have an absorption maximum below
210 mp (3) (probably m-7*). No other maximum can be ob-
served at longer wavelength. The primary photo-excitation
step is therefore due either to a 7-7* or a highly forbidden
n-T* transition. If a n-7* transition is responsible for
the photoreaction, the absorption band must be below 300 mu

since irradiation with a long-wavelength lamp (300-400 my,
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peak energy at 350 mu) gave no reaction.

Examination of the data summarized in Table I shows
that the cleavage reaction leading to amide formation is
suppressed by using oxygen, and strongly enhanced by using
iso-propancl instead of methanol as a solvent. This indi-
cates that the intermediate displays selectivity in abstract-
ing hydrogen from solvent and is in all probability a biradi-
cal. Additional evidence for this can be adduced from the
results in the pregnenolone oxime (I,II) photolysis, in
which the cleavage reaction occurs preferentially to form
the more stable alkyl radical.

The suppression of the cleavage reaction by oxygen
can best be rationalized by postulating a triplet as an
excited intermediate (4), although a singlet cannot be
rigorously ruled out at this stage, in particular, since
all attempts at photosensitizing the reaction have failed
in our hands.

Further work to establish the scope of the reaction

and its mechanism is in progress.

Acknowledgment

We wish to acknowledge financial support by the
National Research Council of Canada, in form of grants-in-

aid and Scholarships (M.D.).



4l48

No.34
REFERENCES
G. Just and C. Pace-Asciak, Tetrahedron, 22, 1069 (1966} .

J.H. Amin and P. de Mayo, Tetrahedron Letters, 24, 1585
(1963) .

J.R. Dyer, Applications of Absorption Spectroscopy of
Organic Compounds, p. 9, Prentice-Hall Inc., 1965,

N.J. Turro, Molecular Photochemistry, p. 189,
W.A, Benjamin, Inc., 1965.




