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a,pB-Unsaturated carbonyl compounds are important in organic synthesis because they are
useful as not only bioactive substances but also synthetic intermediates. One of the ideal o.,p3-
unsaturated ketone syntheses is direct o,3-dehydrogenation of saturated carbonyl compounds.
The a,p-dehydrogenation was typically performed using a stoichiometric amount of oxidants
with the corresponding byproducts. Recently, environmentally-friendly aerobic a,f-
dehydrogenations have been developed using homogeneous Pd(II) catalysts.!> However, to our
knowledge, there are no reports on selective a,B-dehydrogenation using O, in the presence of
supported Pd heterogeneous catalysts, although heterogeneously catalyzed systems have many
advantages in terms of green chemistry.

In this study, we successfully prepared a dispersed Pd(II)-on-Au bimetallic nanoparticle catalyst
supported on CeO, (Pd/Au molar ratio=1/5, Pd/Au/CeQO,), which enabled heterogeneously
catalyzed aerobic selective a,p-dehydrogenation of saturated ketones to a,B-unsaturated ketones for
the first time.> We carried out the dehydrogenation of cyclohexanone, a typical saturated ketone,
using supported nanoparticle catalysts (Table 1). While CeO»-supported Au nanoparticles
(Au/CeO3, entry 2), CeO;-supported Pd nanoparticles (Pd/CeO,, entry 3) or physical mixture of
Au/CeO; and Pd/CeO; (entry 4) did not catalyze the aerobic dehydrogenation, Pd/Au/CeO,
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