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Construction and Search for the Function of Polycyclic Hydrocarbon Derivatives with
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Various antiaromatic benzo- and naphthopentalene derivatives were synthesized by
nucleophilic addition of lithium acetylide to the corresponding pentalenequinones followed by
Tin(1)chloride, 2-hydrate-mediated reduction, and their structure-property relationships were
established by various spectroscopic studies, X-ray crystallographic analyses, and quantum chemical
calculations. For example, their antiraromaticity were assessed by calculations of NICS values, and it
was found that the annulated aromatic ring to the pentalene moiety and the annulation pattern remarkably
affect the antiaromaticity of pentalene derivatives. The substituent effects on the optoelectronic and
electrochemical properties were clarified. The reactions of benzopentalenequinone derivative with
donor-substituted alkynes were investigated, and fluorenone and azulenequinone derivatives were obtained
via regioselective [4 + 2] and [2 + 2] cycloaddition reactions, respectively.
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