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Mechanism of Molecular Selective Auto-oxidation of the Regioisomers of Aliphatic Ketones
on ZnO m-face ('Eng, The Univ. of Tokyo, *IMCE, Kyushu Univ., *JST PRESTO) O Shumpei
Kurose', Akihide Inoue?, Takuro Hosomi'?, Kazuki Nagashima'~, Tsunaki. Takahashi'~,
Wataru Tanaka', Guozhu Zhang', Masaki Kanai®, and Takeshi Yanagida'>

Regioselective chemical reactions of small organic molecules is one of the most challenging
issues in organic chemistry. On the other hand, we have recently reported that regioselective
oxidations of linear aliphatic ketones proceeds on ZnO (10-10) surfaces (figure 1). In this study,
we clarified the origin of this characteristic selectivity by the analyses of substrate
concentrations, product distributions, and effects of deuterated substitutions. As the result, we
found that reversible aldol reaction is the key activation process. Quantum chemical
simulations revealed that the decrease of the alkyl-ZnO(10-10) interactions with the aldol
reaction progress was relatively smaller in the isomers which tend to be oxidized on ZnO. This
interaction difference is determined by the relative length relationship between the both sides
of alkyl chains attached to the carbonyl, which is consistent with the experimentally observed
oxidative selectivity of the ketone on ZnO (10-10) surfaces.
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