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Thiophene is an aromatic compound composed of sulfur and carbon, and is a
versatile building block in the design of organic electronic materials. Thiophene rings are
generally electron-rich and susceptible to oxidation reactions. Various polymer- and small molecular

materials have been synthesized by the oxidation of thiophenes, and the redox of the thiophene
backbone is often involved in key processes of device functionality. This study verified the
original hypothesis that the molecules, such as solvent and electrolyte, have a significant impact
on the oxidation process of thiophenes. Based on this new perspective, we have successfully
synthesized various thiophene-based organic molecules.
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Figure 3. CVs of 5 mM PTh in DCM with 0.1 M of various supporting electrolytes at a scan rate of 0.1
V/s. (a) BuNBATr's, (b) BusNPFs, (¢) BusNBFs, (d) BusNClOs, (e) BuNOTT in DCM.
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Figure 4. SEC measurement of 1 mM PTh in DCM with 0.1 M of various supporting electrolytes under
the application of at 1.8 V/ (vs. Ag wire). (a) BuNBATr's, (b) BusNPFs, (c) BusNBF4, (d) BusNCIO4, ()
BuNOTT.
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Figure 5. (2) UV-vis measurement of PTh oxidized species in various electrolytes. (b, ¢) ESR spectrum of
the post-electrolysis product with using 0.1 M electrolyte (b) BusNBArfs, (c) BusNOTS in DCM.
Photographs of PTh (d) before electrochemical oxidation (e) radical cation (in weakly-coordinating
electrolyte) (f) homocoupling species (in coordinating electrolyte).
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Figure 6. "H NMR spectra (399.78 MHz, CD:CN, 25 °C) of (PrPTh)>OTf (top) and ‘PrPTh (bottom)
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Figure 7. "H NMR spectrum (399.78 MHz, CD;CN, 25 °C) of (PTh),OTf.
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