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Synthesis and Development of Oligothiophenes Showing Chain-like Association in Dication

Diradical States ('Graduate School of Science, Tokyo Metropolitan University) O Shunso
Robert Kozuma,' Kenichi Sugiura,' Tohru Nishinaga'

Model studies of a representative conductive polymer of p-doped polythiophene have
revealed the existence of n-dimers, in which radical cation species interact with each other in
a face-to-face manner. So far, there have been few reports on the electrical conductivity of
cationic oligothiophenes with controlled molecular orientation based on the -dimer formation.
In this study, we focused on this point and designed and synthesized oligothiophene 1, in which
the dicationic species bear diradical character by incorporating better electron-donating groups
of EDOT and its analog ProDOT. The oligomer in the dication diradical state 1> is presumed
to form conductive chain-like structure due to a slipped m-stacking. The synthesis of 1 was
carried out through stepwise cross couplings of ProDOT with bicyclo[2.2.2]octenothiophene
dimer, followed by the reaction with EDOT dimer. In the CV measurements, the formation of
supramolecular polymer of 12" was observed in AN. XRD of drop-cast film of 12" revealed
the presence of an ordered structure, and conductivity measurements of a thin film with a
thickness of 100 nm showed a value of 12 S cm’'.
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