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Abstract. Transposition of the chromophore leads to complete reversal of previously
observed stereoselactivities in the intramolecular dioxenone photocycloaddition. A proposal to
explain this change in stereoselectivity in presented, and the facile transannular reaction of the
photoaddition/fragmentation product derived from the transposed photosubstrate 5 is de-
scribed.

The intramolecular dioxenone photocycloaddition reaction$ provides unique ap-
proaches to the synthesis of compounds with "inside-outside” or trans intrabridgehead stere-
ochemistry.6 For example, irradiation of 1 leads to the exclusive formation of 2, which is ca. 6
kcal/mol less stable than the cis isomer, 3.7 Acid-catalyzed fragmentation of photoadduct 2
then gives the “inside-outside” bicycloalkanone, 4.6¢ To explore the effect of the orientation of
the dioxenone8 on the unusual stereochemical outcome of the photocycloaddition of 1, we
have now examined the irradiation of 5, in which the chromophore of the original photosub-
strate 1 has been transposed. We report herein that irradiation of 5 leads to strikingly different
stereochemical results from those observed with 1, and that subsequent reaction of the
photoadduct derived from 5 underscores the propensity of the bicyclo[5.3.1Jundecane skeleton
towards transannular reaction.®

Irradiation of 510 [12 mM in acetone/acetonitrile (1:9), medium-pressure Hg lamp, Pyrex
filter] leads to the exclusive formation of the cis-fused photoadduct 6 in 88% yield, the stereo-
chemistry of which was determined by X-ray analysis.11  Acid-catalyzed fragm‘entation of 6
(10 mol % p-toluenesulfonic acid in 90 % aqueous methanol, reflux, 3 h) did not give the ex-
pected photoaddition/fragmentation product, 7, in analogy with the formation of 4 from 2, but
instead gives the isomeric ketoester 9, in 85% yield, the structure and stereochemistry of which
were also determined by X-ray analysis.’2 We envisioned that the rearrangement of ketoester
7 to 9 might proceed via the intermediacy of diketone 8, the product of transannular acylation
of 7. Diketone 813 could in fact be isolated under carefully controlled reaction conditions (5
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mol % p-toluenesulfonic acid in 95% aqueous methanol, 12 h, 250C) in 61% yield, and sub-
sequently converted to 9 in 78% yield under the conditions descriped above for the
transformation of 6 to 9. The cis relative stereochemical relationship between the two starred

hydrogens in 9 then follows from the cis intrabridgehead stersochemistry (starred hydrogens)
of 7.
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In contrast to the results obtained on photocycloaddition of 1, the exclusive formation of
the more stable cis-fused product 6 on irradiation of 5 is consistent with the reversibility of the
step in the photocycloaddition mechanism in which the relative stereochemistry of the pho-
toadduct is established. The relative rates of spin inversion'4 of the intermediate triplet di-
radicals, or simply the difference in strain energy between the cis- and trans- fused pho-
toadducts, could then be responsible for the exclusive formation of the cis-fused photoproduct,
6. Experiments designed to test this proposal are currently underway in our laboratory.
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