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Development of n-type organic semiconductors by doping of nitrogen atoms into
graphene fragments
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Aromatic hydrocarbons with two or more fused benzene rings are called
polycyclic aromatic hydrocarbons (PAH). Organic compounds with promising properties as
semiconductors were prepared by replacing the carbon atoms of PAH with nitrogen atoms, oxygen atoms,

and/or sulfur atoms. New short-step synthetic methods were developed for the connection of two
aromatic rings with a bridge structure containing nitrogen atoms. This method was successfully
applied to syntheses electron-deficient aromatic compounds containing many nitrogen atoms. In
addition, non-planar fused ring compounds and quinoid compounds were synthesized. These compounds
are expected to exhibit unique properties. The crystal structure, electronic properties, and
chemical reactivity of these compounds were clarified.
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Jmax ¥/ NM A5 nay®/ M EL eV Ered® IV Erumo® /eV
6 304, 351, 369 (sh) 424 (304)° 3.14 -1.94 —2.86
7 309, 347, 369, 384 439 (369)° 3.06 -1.76 -3.04
8 296, 353, 360, 377 415 (352)° 3.14 =2.07 —2.73
9 289, 333, 402, 416 432 (350)° 2.82 -1.50 —3.30

23in DCM, Pestimated from the lowest energy onset of the absorption spectra, °V vs Fc/Fc', in DCM, 0.1 M n-BusNPF,
100 mV s!, dE(LUMO) = —[(Era vs Fc/Fct) + 4.80], excitation wavelength, nm.
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