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Abstract: The oxidative photolysis of N-1-cyclohexenyl-N-phenylarylamides has culminated in a photochemical
synthesis of anilides by a novel reaction pathway. Copyright © 1996 Elsevier Science Ltd

The photochemical reaction of enamides, as well documented in the literature’, involves two major pathways -
photochemical rearrangements and photocyclisations and these have been extensively utilised for the synthesis ofcomplex
heterocycles, alkaloids and aza-steroids. But there is no example known till date where the vinylic nitrogen bond of an
enamide has undergone fission during photolysis. In the present communication, we wish to report for the first time an
unexpected cleavage of the vinylic nitrogen bond of the title enamides 1(a-d) while attempting to synthesise the
hexahydrophenanthridones 3 by the oxidative irradiation of 1.

Irradiation’® of a methanolic solution (350 ml) of 1a(3.6]1 mmol) in the presence of equimolar amount of iodine as
oxidant {Scheme-1) under nitrogen atmosphere for 8 hr. neatly afforded, after usual workup and chromatography over
silica gel, to our utter surprise benzanilide (2a) (52%), instead of the expected 3. That the formation of benzanilide was
not an artifact of the reaction was shown by the successive photolysis of 1(b-d) - all of which gave the anilides in varying
yields (Table). Although we could synthesise 3 under non-oxidative condition, such photochemical synthesis of anilides is
unknown, though not intended. However, it unravels a new reaction pathway for enamide photolysis under oxidative
condition in the presence of an electron-withdrawing group (EWG), i.e., phenyl on the nitrogen atom of the enamide 1.
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We, therefore, became interested to study the mechanism of this reaction and reasoned that the reaction probably

involved an iodine radical induced isomerisation of the double bond of the cyclohexene ring of 1, followed by a fission of
C-N bond to afford the anilides 2. In order to establish this, we carried out the irradiation of 1a in the presence of N-
bromosuccinimide in methanol (Scheme-2), whence we could isolate 2a in 53% yield. The reaction, therefore, proceeded
through an allylic bromination and this was further substantiated by the fact that the bromo-enamide 5, mp. 94-95°
(diethyl ether - petroleum ether, 40-60°), IR(Nujol) v mw 1640 cm’, 'H NMR (CDCly) & 5.48 (1H, dd, J=6.0, 2.0 Hz)
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Table
Substrate (1) Time in hr. Yield (%) of Anilide (2) IR (Nujol) V max em”
a: 3.61 mmol 8 52 3350, 1660
b: 3.26 mmol 14.5 68 3335, 1645
¢: 2.97 mmol 20 83 3310, 1640
d: 3.11 mmol 18 43 3250, 1660
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on irradiation in methanol for 3 hr. yielded 73% of 2a, showing it to be a true intermediate in the reaction profile
(Scheme - 3).

The synthesis of anilides was not our objective but, we became interested in the mechanism of this novel and unknown
reaction pathway for oxidative enamide photolysis. We conclude that the present study shows a remarkable effect of the
presence of EWG® on the nitrogen atom of enamides on the course of their photochemical reactions under oxidative
conditions.
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