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Generation and observation of polycyclic hydrocarbon carbene with a singlet ground state
(‘Graduate School of Engineering Science, Osaka University, >Graduate School of Advanced
Science and Engineering, Hiroshima University) OMamoru Yokota,' Akihiro Shimizu,' Yuki

Miyazawa,” Manabu Abe,” Ryo Shintani!

Most of the hydrocarbon carbenes studied to date have a triplet ground state, and those with
a ground singlet are limited to acyclic and monocyclic ones. In addition, little attention has
been paid to the effects of aromaticity and charge delocalization on the stabilization of the
singlet state of carbene. In this study, we designed polycyclic hydrocarbon carbene 1 having
cyclopenta[a]pentalene moiety. DFT calculations show that 1 has a singlet ground state because
of the aromaticity of the cyclopenta[a]pentalenyl cation. We synthesized diazo compound 2
and generated 1 by photo-irradiation. UV-vis spectroscopy and ESR measurement in frozen
solutions indicate that singlet 1 was generated. 1 reacted with cyclohexane and alkenes to form
C—H insertion product 3 and cyclopropanes 4 and 5, respectively. These reactions are typical
for singlet carbenes, which also support the singlet ground state of 1.
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Figure 1. Generation and reaction of carbene 1.
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