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Photofragmentation of Cyclic Carbonates and Sulfites: A New Route to Diphenylmethylene (1)

R. L. Smith, A. Manmade and G. W. Griffin (2)

Department of Chemistry, Louisiana State University in New Orleans

Sir:

Our previous studies on the photolysis of oxiranes, (3a)
dioxoles (3b) and phosphoranes (3c) leaves no doubt that
many aryl-substituted members of these heterocyclic
systems photolyze to give arylcarbenes. For example
tetraphenyloxirane (1) upon photolysis (4) gives benzo-
phenone and diphenylmethylene (2) which may be
intercepted conveniently with methanol and detected as

benzhydryl methyl ether (4) (5,6).
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We report here that benzpinacol carbonate (3) (7)
(0.1 M) fragments upon irradiation (4) (14 hours) in
methanol (5 ml) to give benzophenone (10%) and di-
phenylcarbene detected as henzhy dryl methyl ether (60%).
Under these conditions no residual carbonate could be
detected by thin layer chromatography. That carbon
dioxide is a photoproduct of 2 was demonstrated by mass
spectroscopy (8). It is noteworthy that no tetraphenyl-
oxirane (1) could be detected among the photoproducts of
3. This result does no preclude the possibility that the
epoxide is an intermediate in the conversion of 3 to 2.
However, if such a two-step mechanism were operative
under the conditions of low conversion one would

anticipate that effective shielding of 1 by 3 should occur
and 1 would have been observed. Such a stepwise process
appeared to be an attractive alternative in view of the
reported thermal conversions of carbonates to epoxides
(9). Our preliminary competitive rate studies on the
photofragmentation of 1 and 3 employing an internal
standard (hexadecane) indicate that 4 is formed at
a faster rate from 3 than 1, thus excluding the inter-
vention of 3 in its ground state as an intermediate.
In the absence of further data and for the sake of
convenience we write a converted collapse of 3 to 2, carbon
dioxide and benzophenone.

The benzpinacol sulfite (5) (10) also affords 4 in high
yield upon irradiation (12 hours) in methanol (0.25 M).
A more detailed description of our work on cyclic sulfites
and carbonates including those of hydrobenzoin which
fragment to phenylcarbene will be the subject of a future
communication.
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