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Controlling Molecular Orientation and Charge Transport Properties of Disubstituted Asymmetric
Organic Semiconductor Materials based on lodine-lodine Interactions (*Graduate School of
Science and Engineering Yamagata Univ., 2Graduate School of Organic Materials Science
Yamagata Univ.) (OKakeru Hasumi,! Amane Matunaga,® Daisuke Kumaki,? Shizuo Tokito,?
Hiroshi Katagiri:

Highly ordered molecular orientation and high solubility are required for organic field-effect
transistor (OFET) materials. In this study, we focused on the asymmetric thienoacene
skeleton (DTBT), which can introduce substituents at both ends of the molecule, and
investigated the molecular orientation and charge transport properties of the alkyl iodo- and
diiodo- derivatives (I-DTBTC8 and DI-DTBT).

I-DTBTC8 and DI-DTBT were synthesized via selective lithiation of DTBT. DI-DTBT
showed significantly higher p-type semiconductor properties than DTBT and I-DTBTC8
(DTBT: No gate effect, I-DTBTCS8: 2.5 x 10 ° cm?/Vs, and DI-DTBT: 0.12 cm?/Vs).
Single-crystal X-ray diffraction showed that DTBT and |-DTBTC8 have small overlap
between the z-conjugated skeletons, whereas DI-DTBT is no disordered and shows a parallel
orientation with large overlap of orbitals. In other words, the introduction of iodine at both
ends of the molecule resulted in a molecular orientation favorable for charge transport
without compromising solubility, and the intermolecular iodine-iodine interactions
contributed to the stabilization of the packing structure.
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