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We wish to report a novel degradation leading to phenylcyanoketene (II).
At ambient temperatures, the evolution of two molar equivalents of gas (N

and CO by glc analysis)1s simultaneous with the gradual addition of a
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solution of 3-halo-4-phenylcyclobutenedione LE) (1) 1n acetonitrile to a
vigorously stirred suspension of NaNsz in acetonitrile. If the reaction is
carried out in the presence of hydroxylic compounds (i.e., alcohols, H20) or
with their subsequent addition, products such as III (2) or IV arise. This
1s interpreted to mean that bond reorganization of the intermediate [ragment
occurs rapldly yielding II.

When the reaction is carried out in the presence of Dz0 or CHaOD, the

cleanly deuterated products IVb (86% yield) and IIIc (89% yield), respectively,
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are obtained. However, under conditions of nonexchange, formation of II in
CHaCN or CD3CN with subsequent addition of D0 or Hz0, respectively, (30 min
after cessation of gas evolution) leads in both cases to lower ylelds of
mixtures containing equal amounts of ;yg and gyp with less than 10% CsHsCHDCN.
These data indicate that in the absence of ketene reactive substances, I1
undergoes free radical reaction and decomposition.

While the competition for I greatly favors azide ion in the presence of
hydroxylic substances, more nucleophillc agents such as amines are favored
over azide. Thus, the amides corresponding to III can not be prepared in the
presence of amines. Furthermore, free radical decomposition of II at room
temperature apparently competes effectively with potential cycloaddition and
does not lead to formation of adducts with cyclopentadiene, cyclopentene,
cyclohexene, diphenylacetylene, and benzalaniline.

The method described here constitutes a novel route to the rare cyano-
ketenes. Only the putative formation of cyanoketene itself is suggested in
the literature (3,4) heretofore.
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