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Mild Hydrogenation of Arenes/Heteroarenes (Faculty of Science and Technology, Sophia
University) ONao Tanaka, Toyonobu Usuki

Hydrogenation of aromatic compounds is a powerful tool used in organic synthesis
laboratories and the chemical industry for constructing alicyclic skeletons. Hydrogenation of
aromatic rings was first achieved more than a century ago,” and since then, additional
approaches to dearomatic hydrogenation have been reported. However, the reactions
generally require harsh conditions and expensive metals, which hampers the practical use of
these procedures in synthetic chemistry at both laboratory and industrial scales.

Herein, hydrogenation of over dozen aromatic compounds, including both heteroarenes
and arenes, over palladium on carbon (Pd/C, 1-100 mol%) with Hy-balloon pressure at room
temperature is reported. Reaction using pyridine as a model substrate revealed that acetic acid
was the best solvent, as use of only 1 mol% Pd/C provided piperidine quantitatively.
Substrate scope analysis and density functional theory calculations indicated that reaction
rates are highly dependent on frontier molecular orbital characteristics and the steric
bulkiness of substituents. Moreover, the established method was used for concise synthesis of
the anti-Alzheimer drug donepezil (Aricept®).?
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