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Studies on the photochemical oxidation of 6,6-dimethylfulvene (1,)]'2 showed that the ini-
tially formed endo-peroxide %Zd,3 rearranges thermally to the enol-lactone Q and other products.4
The allene-oxide 3 and unsaturated cyclopropanone-aldehyde 4 were proposed as intermediates. We
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wish to describe a novel and unexpected photoisomerization of 2,4-cyc]ohexadienone-4,5-epox1des5
which proceeds via the same intermediate 4 (and substituted analogs).
Irradiation of the epoxyenone §6'7 gave a quantitative yield of §8’9 and Z.Q,IO The photo-

isomerization could be sensitized (acetophenone, benzophenone) and quenched (trans-1,3,5-hexa-
triene, but not piperylene).
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The mechanisms shown in the scheme were considered.
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Excitation to the triplet and epoxide cleavage should give diradical 45 which can rearrange to
Z by a 1,2-hydrogen migration.]] There are at least two plausible paths from A to 5. Cleavage
of the C5-C6 bond and rebonding (C6-C2 and C5-0) would give the cyclopropanone &,]2 which can
rearrange to § by an electrocyclic process. Alternatively, ring closure to § followed by Type I
cleavage would give B which also might rearrange to g.

There are different labeling consequences of paths (a) and (b) as shown by the numbers on
structures g and 22 in the scheme. If path (b) prevails, the carbon sequence in the enol-lactone
(Ei) and starting epoxyketone (6) will be identical, the epoxide oxygen being inserted between Cl
and C2. But if path (a) obtains, the carbon sequence is altered, C6 being inserted between C1 and
c2 (é).
Although it was not feasible to perform the necessary labeling experiment with 6, several
substituted analogs which were readily labeled underwent a similar rearrangement. Irradiation
of 213 gave lg_l£.9,10,14 Irradiation of 9-d4]5 (labeled with deuterium at the C2 proton and
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the C3-methyl group) gave 10- 10-d, labeled as shown,]6 consistent only with path (a).

In a parallel exper1ment, irradiation of 13 6,17 gave 1i-l2.9’ The formation of 12 shows
that the first step of path (b) is sometimes fol]owed. However, separate irradiation of
under the same conditions did not give any li, eliminating lg as a reaction intermediate.
radiation of labeled l% (* = CD3) confirmed the predictions of path (a).
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In an attempt to trap the cyclopropanone 4 we irradiated [ in methanol at room temperature
and at -78°; only 5 and 7 were formed, in about the same ratio as in ether. 19 However, irradia-
tion of § in tetrahydrofuran at -105° allowed us to observe a weak band at 1815 cm'] which dis-
appeared on warming, and which may be attributed to the cyclopropanone carbonyl of Q.ZO

Further studies are in progress.
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