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Synthesis and properties of soluble organic semiconductor oligomers having quinoidal
naphthodipyrrolidone (‘Department of Chemistry, Faculty of Science, Tohoku University,
Department of Chemistry, Graduate School of Science, Tohoku University, *RIKEN Center for
Emergent Matter Science (CEMS), *Advanced Institute for Material Research (AIMR), Tohoku

University) OShunnosuke Kurita,' Kohsuke Kawabata,** Kazuo Takimiya®**
n-Conjugated oligomers based on quinoidal electron-acceptor (A) flanked with electron-
donor (D) are common designs for organic optoelectronic materials showing near-infrared
(NIR) absorption. We recently reported that a D-A-D oligomer based on a quinoidal
naphthodifurandione skeleton flanked with oligothiophenes (O4T) exhibited good NIR
absorption and carrier transport properties, but its low solubility was an issue in solution
processes.!') In this study, we designed an isoelectronic D-A-D oligomer (N4T) based on a
quinoidal naphthodipyrrolidone (NDPD) having soluble substituents at the N-positions.
Thanks to the hexyl group on the NDPD core, N4T has 25 times higher solubility than O4T.
N4T shows a similar NIR absorption to that of O4T but with slightly higher HOMO and LUMO
level due to the electrion donating of nitrogen atoms, which resulted in p-type carrier transport
properties. These results indicates that the NDPD skeleton is a suitable unit for soluble hole-
transporting organic semiconductors.
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