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Synthesis and properties of one-dimensional conjugated polymers bearing a fullerene fragment

as the repeating unit (' Graduate School of Engineering, Kyoto University, *WPI-iCeMS, Kyoto
University) Olbuki Nakamura,' Shu I. Takagi,' Aiko Fukazawa®

One-dimensional (1D) conjugated polymers with pentafulvalene as the repeating unit feature
a backbone that corresponds to an extended 1D fragment of fullerenes. These polymers have
been theoretically predicted to exhibit high electron affinity and an exceptionally narrow band
gap.' In addition to their potential applications in organic optoelectronic materials, they are
compelling target compounds from a fundamental scientific perspective, as they challenge the
limits of 1D w-conjugated systems. We recently established a synthetic method for conjugated
oligomers with dibenzopentafulvalene as the repeating unit.” Based on these insights, we
pursued the synthesis of a high polymer, poly(dibenzopentafulvalene) (1). Polymer 1 was
successfully synthesized via polycondensation using a dibromopentafulvalene intermediate
bearing long-chain alkoxy groups. UV/Vis/NIR spectroscopy revealed that 1 exhibits a
markedly narrow optical bandgap of 1.31 eV. These results provide the fundamental insights
into the potential applications of conjugated polymers based on the fullerene substructure.
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