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Development of soluble ladder-type m-conjugated molecules and their charge transport
properties (\Grad. Sch. Eng., Kyushu Univ., 2IFRC, Kyushu Univ.)
OYusei Tanaka,'? Tatsuya Mori,? Takuma Yasuda'-?

In the design of organic semiconductor materials, alkyl chains are typically introduced at
both termini of n-conjugated skeletons to enhance the solubility and self-assembling ability.
An asymmetric molecular design, which incorporates an alkyl chain only on one side of =-
conjugated skeletons, has recently attracted much attention. In this study, we designed and
synthesized ladder-type m-conjugated molecules with different numbers of terminal alkyl
chains (Fig.1a). The solubility and thermal and physicochemical properties of the materials
depend on the number of the introduced alkyl chains. Moreover, the single-crystal molecular
packing structures were significantly affected by the number of the alkyl chains: the symmetric
dialkyl molecule adopted a monolayer-type packing structure, while the asymmetric monoalkyl
molecule self-organized into a bilayer-type packing structure (Fig.1b). Using these materials,
single-crystal field-effect transistors were fabricated, and their charge transport properties were
evaluated.
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Fig. 1 a) Chemical structures and b) molecular packing structures of 1 and 2.
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