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Synthesis and Charge Carrier Transport Properties of m-Conjugated Polymer Based on
Quinoxalineimide ('School of Engineering, *Graduate School of Advanced Science and
Engineering, Hiroshima University) ORyosuke Kamimura,' Tsubasa Mikie,"* Itaru Osaka'*

Imide-substituted aromatic rings are promising building units for n-type organic
semiconductors. Recently, we developed a strong electron deficient unit, naphthobispyrazine
bisimide (NPI, Figure 1a). The NPI-based polymers showed high electron mobilities exceeding
0.7 cm® V™' 57!, which originated from their sufficiently deep LUMO energy levels and high
crystallinity. Herein, on the other hand, we focused on quinoxalineimide (QI, Figure 1b), a half
unit of NPI, as a building unit for n-conjugated polymers. Interestingly, the QI-based polymer
synthesized here showed a deep LUMO energy level of around —3.7 eV, despite the fact that
the monomer had relatively weak electron deficiency with a LUMO energy level of around
—3.1 eV. This can be explained by the delocalized LUMO along the polymer backbone. In
addition, the polymer showed high crystallinity in thin film. As a result, transistors that used
the polymer exhibited ambipolar behavior with electron mobilities of up to 1.0 cm® V' 57!,
which was even higher than the NPI-based polymers.

Keywords : n-Type organic semiconductors, Imido compounds,; n-Conjugated polymers,
Charge carrier transport; Organic field-effect transistors
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