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Aerobic Dehydrogenation of Alkanes with N-Oxyl Radicals (Graduate School of Engineering,

The University of Tokyo) OTasuku Ito, Xiongjie Jin, Kyoko Nozaki

Dehydrogenation of alkanes is of significant importance in synthetic chemistry. Although
molecular oxygen is an ideal oxidant in terms of green chemistry, its use as the terminal
oxidant for alkane dehydrogenation is highly challenging due to the formation of ketones and
alcohols via radical autoxidation of alkanes. In this study, we successfully developed the
aerobic dehydrogenation of alkanes to alkenes using 2,2,6,6-tetramethylpiperidine-N-oxyl
(TEMPO) as the catalyst.

When ethylbenzene (15 mmol) was heated to 125 °C for 72 h in the presence of TEMPO (50
mol%) under neat conditions, styrene was obtained in 35% yield together with the formation
of acetophenone in 7% yield. The reaction proceeds via the two sequential reactions: (i) alkyl
radical intermediates generation by the hydrogen-atom transfer from alkane C—H bonds to
TEMPO and (ii) trap of the alkyl radical by TEMPO and subsequent TEMPO-H elimination.
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