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Creation of Dicyclohepta[a,d]benzene-Based Kekulé Hydrocarbon with a Triplet Ground State
(Graduate School of Engineering Science, Osaka University)

(OTetsuya Morikoshi, Akihiro Shimizu, Ryo Shintani

Molecules with a triplet ground state are expected to be the basic skeleton of magnetic
materials. Because all triplet ground-state hydrocarbons with two-spin systems isolated to date
are non-Kekulé molecules, the creation of Kekulé hydrocarbon with a triplet ground state is
expected to open up a new class of molecules.

Because Kekulé hydrocarbons generally have a singlet ground state, an appropriate
molecular design is required to have a triplet ground state: (1) the stabilization of the triplet
state by incorporating a skeleton of a triplet ground state, and (2) the destabilization of the
singlet state by decreasing the number of its aromatic sextet compared to that of the triplet state.
In this study, a dicyclohepta[a,d]benzene-based Kekulé hydrocarbon 2 was designed and
synthesized (Scheme 1). The precursor 22"+ 2BF4~ was synthesized in six steps from 1. Triplet
species generated by the reduction of 2"+ 2BF4~ were observed by the ESR measurement.
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Scheme 1. Synthesis of 2.
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