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Photochemical Cyclization of Diphenylacetylene to Phenanthrene

By WiLLiaM TEMPLETON

(Deparimznt of Biochemistry and Chemistry, Medical College of St. Buartholomew's Hospital, Charlerhouse Squave, London
ECIM 6BQ)

Summary Illumination of a dilute ethanol solution of
diphenylacetylene gives phenanthrene in 109, yield.

DIPHENYLACETYLENE has been shown to undergo many
polymerization! and addition reactions? under the influence
of light, and its photo-oxidation to benzoic acid has been
studied in detail,® but no internal photochemical rearrange-
ment of the molecule has hitherto been reported although
the oxidative photocyclization of its ethylenic analogue,
stilbene, is well known.# It now appears that under favour-
able conditions such a rearrangement does indeed occur.
Hlumination of a 10-2 M-solution of diphenylacetylene in
dry ethanol under nitrogen by a mercury-vapour lamp
enclosed in a silica immersion jacket, led to the formation of
phenanthrene in 109, yield, together with other products
as yet unidentified. When the experiment was repeated
with a diphenylacetylene concentration of 6 x 10-2 M, no

phenanthrene was detected among the products, which
included the two dimers, the trimer, and the tetramer
obtained by Biichi and his co-workers! by illumination of
diphenylacetylene in cyclohexane. Similar results were
obtained in methanol solution, while in hexane little change
occurred and phenanthrene did not appear to be formed.

The rate of disappearance of diphenylacetylene during
illumination in ethanol solution was measured spectro-
photometrically (at 297 nm) under various conditions, the
initial concentration being 2 x 10-¢ M in each case. Filter-
ing the light through Pyrex reduced the rate by a factor of
ten, but in the presence of 10-3 M-triphenylene, the rate in
filtered light was approximately doubled; on the other
hand, 10-® M-anthracene caused a 25%, reduction of the rate
in unfiltered light.
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