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The direct irradiation of bicyclo[3.2.2]ncnatriencnes (e.g., 1) has recently
been shown tc involve two distinct photorearrangements:? a 1,3 acyl migration to
the dihydronaphthalene ketone II (isolated as I11)2 and a 3,3 sigmatropic shift
to the benzonorcaradiene ketene IV (trapped as V by reaction with nucleophiles)®, 3,

A singlet excited state intermediate was shown to be the precursor in both cases.?
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In the present communication we report a different photochemical transfor-
mation of ketone I upon sensitized excitation. Irradiation of an acetonitrile
solution of ketone I in the presence of benzophenone (absorbing over 90% of

incident light), followed by chromatography over silica gel, afforded a single
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crystalline product, mp 110°, in 47% yield.®

Fig. 1. NMR Spectrum of Photoproduct VI, Taken at 100 MHz in CDCls Sclution.
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The spectroscopic data indicate structure VI for the photoproduct.® This

assignment has been confirmed by nmr decoupling experiments”’ (shown in part in

fig. 1) and by the following chemical evidence. Treatment of VI with refluxing
ethanolic HCL (10%) gave a 72% yield of 4Y-flucrenol (VII), mp 108°, which was
identical to an authentic sample prepared® by Welff-Kishner reduction of 4-hydroxy-
9-fluorencne (VIII). Moreover, reducticn of VI over palladium on carbon catalyst
resulted in the uptake of 3 equivalents of hydrogen to give the alcohol IX,

mp 112-1137.% The identical alcohol was obtained by reduction over palladium on
calcium carbecnate of the allylic alcohol X, mp 917 which has in turn been inde-
pendently synthesized by the alkaline hydrolysis of the principal Diels-Alder

adduct of indene with l-acetoxybutadiene.?®®
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The mechanism of the photochemical formation of ketone VI may involve a
special case of the known di-w-methane rearrangement!? in which one of the par-
ticipating double bonds is conjugated to a carbonyl group; one possible pathway

ig depicted.
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It should be noted that the a priori possibility of formation of two other

isomers by related types of rearrangements!!,12 i,e., ketones XII and XIII'® was
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not observed.
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Preliminary results of the photosensitized transformation of the simple
bicyclononatrienone XIV** indicate that a similar rearrangement takes place.!®
Thus, the sensitized irradiation of bicyclo[3.2.2]nconatrienones appears tc pro-
vide a general route to the synthesis cof the previocusly unknown tricyclo{6.1.0.0%,9]
nonadienone®® ("homosemibullvalone") system and clearly demonstrates the specificity

of the particular di-w-methane pathway favored for such systems.
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