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Controlling Molecular Orientation in Asymmetric Organic Semiconductors Using
Intermolecular Halogen—Halogen Interactions ('Graduate School of Organic Materials
Scienece, Yamagata Universit, *Graduate School of Science and Engineering, Yamagata
University) OTaichi Sato,! Amane Matsunaga,? Kakeru Hasumi,? Daisuke Kumaki,! Shizuo
Tokito,' Hiroshi Katagiri'-?

High-ordered molecular orientation is required for organic field-effect transistors (OFETs).
Recently, we have revealed that monoiodinated asymmetric thienoacenes (I-ATT) exhibit
excellent p-type semiconductor properties due to their structure controlled by intermolecular
iodine—iodine interactions. In this study, monochloro and monobromo analogs (CI-ATT and
Br-ATT) were synthesized, structurally analyzed, and characterized for FET properties to
systematically understand molecular orientation control based on halogen—halogen interactions.
The result revealed that structural control by halogen—halogen interactions works most
effectively in the iodinated compound and contributes to the high charge transport properties
(ATT: 1.87 X102 cm?/Vs, CI-ATT: 9.07 X102 cm?/ Vs, Br-ATT: 1.26 X102 cm?/Vs, I-ATT:
1.32 cm?/Vs). Keywords : Organic Semiconductor, Halogen—Halogen Interaction,
Thienoacene, Halogen, Organic Field-Effect Transistor.
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