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Controlling the ordered molecular orientation of organic semiconductor molecules in the
active layer is essential for improving the performance of organic field-effect transistors
(OFETs). We have previously reported that iodinated thienoacene derivatives exhibit molecular
orientations favorable for charge transport through iodine—iodine interactions'. In this study,
we investigated the structure and physical properties of disubstituted diiodo (DI-DTBT1),
dibromo (DBr-DTBT1), and dichloro (DCI-DTBT1) derivatives to systematically understand
the effect of halogen species on the formation of molecular assemblies. DI-DTBT1 formed
linear Type I halogen interactions and showed a layered herringbone structure favorable for
charge transport, whereas DBr-DTBT1 formed bent Type II halogen interactions, and no
halogen interactions were observed in DCI-DTBT1. These results demonstrate that iodine
exhibits the most effective halogen interactions and is advantageous for forming crystal
structures conducive to charge transport.
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