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Abstract :

The development of CPEs, in particular self-doped conjugated polymers, has been attracting
increasing interests due to the potential application to optoelectronic devices. For optimizing the
self-doping process, a careful design of polymer structure including the conjugated main chain,
tethering unit, ionic group, and counter ion is of much importance. In this paper, we have
synthesized three charge-neutral and self-doped conjugated polymers with the CPDT unit having
the sodium propanesulfonate side group and various substituents. The thermal, optical, electrical,
and thermoelectric properties were investigated in detail. As a result, the doping level and
delocalization of polaron species are much influenced by the structure of comonomer. Namely, the
introduction of bis(alkylsulfanyl)methylene substituents in the comonomer unit resulted in the

increment of electrical conductivity and the improvement of thermoelectric properties.
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[a] OB: oil bath heating. MW: microwave heating.

[b] Isolated yield after precipitating in acetone followed by fractionation with dialysis membrane (MWCO
3500) in water.

[c] Degradation temperature at 10% weight loss determined by TGA.

[d] Estimated by GPC (DMF as an eluent) after exchanging from Na cation to TBA cation.
[e] Calculated from integral values in "H-NMR spectra.
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/em /S-em’! /uV-K! /uW-mt-K?
CP1-Na 1 wt% 9.5x107 1.3x1073 NA NA
CP2-Na 1 wt% 4.8x10* 2.1x107 NA NA
CP3-Na 0.1 wt% 2.1x107 9.1x1073 34 1.1x1073
CP3-TBA 1 wt% 2.5x10* 7.1x10°3 NA NA
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