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THIONE PHOTOCHEMISTRY: CYCLOADDITION TO THE NITRILE FUNCTION®? 2
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The photocycloaddition of excited species to multiple linkages has formed an important
part of photochemical studies. Of these, addition to the triple bond has formed but a very
minor part, and, has been restricted to the acetylene function.*’5 We report here that the
nitrile function is susceptible to addition by the excited thione group. The reaction appears
to be general.

trradiation of (1}° in acetonitrile at 25hom gave (2) [18%7; xggilZ 268,L431nm (g7900,92)
V;gi 1640,1240 cm~1]. The structure of 2 was proven chemically by reduction with NaBH, in
miéganol to give (3)° [64%; m.p. 123-4°, vﬁgi4 3410,3305 cm™] and (&)5 [36% m.p. 113=-114°,

v
max
reduction and acetylation followed by P_S; . The structure of 2 was confirmed by hydrolysis

4 3390,3270 cm~1]. Authentic samples were prepared by reduction of the ketone oxime,

to the bicyclooctanone and thioacetamide.
The formation of 2 appears to be the first instance of the preparation of an N-thioacyl-

ketimine function. We presume that it arises by the electrocyclic opening of the first formed
5.43)5

~

In a similar way thiofenchone (£}, thiocamphor (7) and (8)® gave the corresponding N-thio-
acylketimine derivatives® in yields of 15%, 194 and 204 respectively.

Mixed arylalkylthiones® (9) underwent this reaction (see Table) .® The products were ob-
tained as yellow oils® [10a, Aﬁgile 267,433nm (¢ 7600,72), vﬁgi4 1660,1590,1250 cm~*]. The
structure was proven (for gfﬁg by reduction to the thioamide® and the synthesis of the latter
from the amine!®. Hydrolysis gave the ketone and thioacetamide.

No absorbing intermediate could be detected during the irradiation of 23 and an isosbestic
point at 472nm was observed. To demonstrate the intermediacy of substances of type (5) the

irradiation was also conducted at -42° but (5) could not be detected.
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One single example of a diarylthione (QEQ was studied: the product was too unstable for

isolation, and was reduced immediately to the thioamide.*

TABLE
H

CS 5 CSHS\ “

cC = § hy € = N~-C=~R Yield
R/ R' = C=N R/
9 10

a) R==C(CH)_ - CH, = CH_ ; R' = -CH, o (884)
b) R= " ; R' = -CH/ 3 (644)

\cne - CH,
¢) R=~C(CH), - (CH2)2 - CH, ; R' = CH, (1o®
d) Re=C(CHZ) , = (CH)) = C(CH) R' = CH, (778
&) R=-CH,_ i RY = CH (3%

irradiation of 22 in the n,q* absorption band (X\> 470nm} resulted in the slow disap-
pearance of the starting material. After 35% conversion no absorption at 415nm (for gﬁyy
could be observed, nor could 22 be detected by chromatographic separation. Irradiation
of 6 (3> k20nm) in its n,q* absorption band also yielded no trace of the thioacetylimine,
but in this case, because of the slowness of reaction conversion was very small. The reaction
may derive from S (m, 7% state, the lifetime of S, in thiobenzophenone, at least, being
long enough to permit intermolecular reaction;*? the reaction may derive from the lowest trip-
let state, but in this case the triplet must be generated more efficiently from S, than Sl;la
or the reaction may occur by direct excitation of molecules associated in the ground state.

We are attempting to resolve this problem.
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