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By using a nano-sized cavity of a ring-shaped metal oxide, nanostructured manganese
oxides with strictly controlled structures, atomic arrangements, and oxidation states were
successfully synthesized. As a result of investigation on the catalysis of these ring-shaped
metal oxide nanoclusters, the catalyst containing eighteen nuclear manganese oxide cluster
showed high catalytic activity for the oxygenation reaction of alkylarenes using oxygen as an
oxidant. Investigation on the reaction mechanism suggested that the reaction proceeded in a
unique reaction mechanism in which the reaction is started by deprotonation of the
substrate, followed by inner sphere electron transfer and oxygenation.
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Fig.1 Synthesis of ring-shaped metal oxide nanocluster catalysts by accumulating manganese ions
(Mn™) into a ring-shaped metal oxide ([PsWsO01s4]4 ~, P8W48).
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Fig.2 Crystal structures of ring-shaped metal oxide nanocluster
catalysts: (a) Mn18 and (b) Mn20.
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Catalytic oxygenation of fluorene (la) to
fluorenone (2a).
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Plausible reaction mechanism for the
oxygenation of alkylarenes by Mn 18.
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