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PHOTOLYSIS OF 1,2-DIOXOLANES 1
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Concerning the photolysis of 5-membered ring cyclic peroxides, so far only
the oxonides2 and @-peroxylactones3 have been examined. Since the latter photo-
decarboxylation afforded expoxides as major products,3 analogously photo-deketon-
ization of 1,2-dioxolanes (1) would constitute a novel route to epoxides. We now
wish to report our preliminary results on the photolysis of derivatives of (1).

On irradiation of 1.0 M solutions of the 1,2-dioxolanes in benzene at 350 nm
for 72 hrs, the major photo-products (see Scheme) were epoxides (2), and ketones
(3) and (4), all identified by glpc retention times and infrared spectra. Control
experiments showed that all the products, except the aromatic epoxides, were
stable to the photolysis conditions. The quantitative glpc results are summa-
rized in the Table. Although over 90% product balance was established in each

case, large amounts of involatile residue was formed.
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The photolysis results of (1) indicate that in every case epoxide 1s the
major product. The trend of decreasing epoxide yield (see Table) with degree of
phenylation for (la), (ic), and (le) is probably due to the photo-lability of the
aromatic epoxides, rather than reflecting ease of cyclization of the diradical
precursor. The increased amount of involatile residue with decreasing epoxide

yield speéks in favor of this interpretation.

Ry R, Ry R, %$(2) %$(3) $(4) Residue
(1a) Me Me Me Me 70 13 7 4
(1b) Me Me Me Ph 64 14 1 15
(1c) Me Ph Me Ph 40 24 10 18
(1d) Me Ph Ph Ph 23 21 8 23
(1e) Ph Ph Ph Ph 15 9 13 34

The preliminary data on hand is insufficient to decide whether diradical
(5) or (6) is the precursor to the photo-products (see Scheme). However, it is
evident that the 1,2-dioxolanes are analogous in their photolytic behavior to
the @-peroxylactones,3 in that both afford epoxides as the major product. We are
examining the stereochemistry of this reaction and the spin states of the di-
radicals.
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