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ON THE REACTION OF n-BUTYLLITHIUM WITH BENZOPHENONE
Hideo NAKAMURA, Hisashi YAMAMOTO, and Hitosi NOZAKI
Department of Industrial Chemistry

Kyoto University, Yosida, Kyoto

The title reaction at low temperature gives benzhydrol, whereas

at higher temperature the normal adduct, 1,l1-diphenyl-l-pentanol.

Although the reduction of ketones with Grignard reagent is a well established
processl involving the p—hydrogen atom of the magnesium compound, none appears to
have observed similar reaction with alkyllithium reagent. 1In fact, the amount of
phenyllithium has sometimes been determined by the reaction with benzophenone on
the assumption of quantitative formation of the carbinol.2 We now wish to report
that the treatment of benzophenone with n-butyllithium produced substantial amount
of benzhydrol especially at low temperature.

Benzophenone in ether-pentane-tetrahydrofuran (1:1:4) was treated with an
equivalent quantity of n-butyllithium at —13000 over a period of 10 min, and the
mixture was stirred for an additional 5 hr at the same temperature to complete the
reaction. In the early part of the reaction, the medium turned green, probably
due to the ketyl radical of benzophenone. After usual work-up followed by
preparative tlc purification, benzhydrol was obtained in L48% yield with a minor
amount (33%) of 1,l-diphenyl-l-pentanol (I). The ratio between benzhydrol and
the carbinol I was dependent on the temperature of reaction. Some results are
summarized in Table 1.

When valerophenone was treated with phenyllithium under the similar reaction
conditions, none of benzhydrol was present among the reaction product. This
excludes the possibility that the lithium alkoxide of the carbinol I is an
intermediate whose radical cleavage also could produce the benzophenone ketyl
radical and therefore benzhydrol through dimerization followed by anionic

cleavage.
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Table 1. Reaction of benzophenone with n-butyllithium

Reaction temperaturea Benzhydrolb 1,1—Diphenyl—l—pentanolb
(°c) (%) (%)
25 11.2 62.5
0 24.0 57.9
-26 31.2 56.7
-78 42.0 45.5
-130 47.8 32.6

a) n-Butyllithium (in hexane) was added during 10 min, and the reaction
mixture was stirred for 5 hr at the same temperature. The reaction
was terminated by pouring into ag. hydrochloric acid.

b) After purification by preparative tlc (silica gel).
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