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We would like to report some preliminary results involving photochemically-induced
reduction of several norbornenes (I) to norbornanes (II) (1). Irradiation (2) of various
derivatives of I ( X=H, Y=CN; X=CN, Y=H; X=Y=H, X,Y=H,OH; X,Y=H,COzCHs) in dilute ( 0.1-2 %)
solutions of ether, cyclohexane, trimethylpentane, or mixtures of these (3) led to 16-25 %
yields of the corresponding norbornanes (k).

The reduction could also be effected by irradiation of acetone solutions of I with pyrex-
filtered light. For \example, norbornene ( I, X,Y=H,H) was converted to norbornane ( II, X,Y
=H,H) in 25 % yield under these conditions. Other products of this reaction were 2,2'-bi-
norbornyl, 2-gx_o_-a\¥atony1norbornane s norbornene dimers and 2,5-hexanedione (5).

Attempted intramolecular sensitization of the reduction (6) by irradiation of 2-exo-acetyl-
S-norbornene in cyclohexane led to high molecular weight products only. Similar treatment of
the corresponding endo-isomer produced an oxetane, but no reduction(T).

Free radicals would appear to be the most likely intermediates in these reductions. Very
likely, the exited double bonds initiate the reactions by abstraction of hydrogen atoms from the
solvents(l). The reductions in acetone probably involve norbornene triplets produced via energy
transfer. Abstrac;ion of hdyrogen from acetone would lead to norbornyl radicals and acetonyl
radicals. In dilute solution, norbornyl radicals could abstract a second hydrogen atom in

competition with the various radical re-combination reactions(8,9).
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While photochemically induced reductions of conjugated and homoconjugated double bonds
have been reported (10), these results and those of Kropp (1) represent the first examples of
reductions of simple olefins. That this novel reaction has not been reported previously is
attributable in part to the low concentrations used in this study. In addition, many of the
earlier studies with norbornenes have dealt with systems which were able to undergo unimolecular
reactions, e.g. intramolecular cycloaddition or rearrangement, in preference to hydrogen
abstraction (11). Investigations on the scope of these reactions are continuing.
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