B304-2pm-03 The 102nd CSJ Annual Meeting

Hydrogenolysis of alcohols and carbonyl compounds to alkanes
by Pt/Al(POs3)s catalyst

(‘The University of Tokyo) OKento Oshida,' Xionjie Jin,' Kyoko Nozaki'
Keywords: Alcohols; Carbonyl compounds; Aluminum metaphosphate; Platinum;
Hydrogenolysis

Deoxygenation of alcohols and carbonyl compounds have been widely used in fine
chemical synthesis and biomass conversion. Hydrogenolysis using molecular hydrogen as
hydride source has the highest atomic efficiency among the deoxygenation reactions and is
ideal because it produces only water as a byproduct. Various catalytic systems'? have been
reported so far, but they either require harsh reaction conditions (>150 °C or high-pressure
conditions) or have limited substrate scope.

In this study, we developed the hydrogenolysis of alcohols and carbonyl compounds to
alkanes by metal-support cooperative catalysis of Pt nanoparticles supported on aluminum
metaphosphate (Pt/Al(PO;)s). Pt/Al(POs); was applicable to all primary, secondary, and
tertiary alcohols under relatively low temperature (<90 °C) and ambient pressure of
hydrogen gas. The corresponding alkanes were obtained in high yields from various
alcohols and aliphatic carbonyl compounds, including primary alcohols without hydrogen at
the B-position, polycyclic alcohols with a hydroxy group at the bridgehead position and
halogen-substituted alcohols. Hydrogenolysis of alcohols did not proceed by using
Pt/y-Al,Os as the catalyst, suggesting metaphosphate anion in Al(POs); contributed to the
high efficiency. For the hydrogenolysis of aliphatic primary and secondary alcohols, it is
suggested that the reaction likely proceeds through Sx2 mechanism with the accumulation
of positive charge on the transition state for C-O bond activation. As for tertiary alcohols,
the hydrogenolysis likely proceeds through the dehydration-hydrogenation pathway or Syl
like mechanism.
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