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[Z5] In recent years, poly(3-alkylthiophene) (P3AT) derivatives with newly designed side
chains have been widely studied. Poly(3-alkylthiothiophene)(P3ATT) as an example of a P3AT
derivative is expected to have the improved planarity of the polymer main chain due to the
S(alkyl)-S(thiophene) interaction compared to conventional alkyl-substituted polythiophenes;
therefore, its organic thin-film transistor (OTFT) characteristics is expected to be improved. In
this study, the analogs of poly(3-hexylthiophene) (P3HT), such as poly(3-hexylthiothiophene)
(P3SCT), poly(3-decylthiothiophene) (P3SC1oT) and poly(3-(2-ethyl)hexylthiothiophene)
(P3S(bCs)T), could be synthesized by the catalyst-transfer polycondensation method. In addition,
the thermal and optical properties as well as OTFT characteristics were evaluated, comparing
with those of P3HT.
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Scheme 1. Synthetic routes for P3ATTs using (1)
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Table 1. Polymerization results and optical properties for P3ATT.

Polymer Method Temp My(calcd) M, (SEC) Dwm R.R. A max

(Run) (%) (CHCI3)
P3SCeT (83) 1 rt 30,000 8,300 1.33 84 514 nm
P3SCsT (85) 1 40 °C 30,000 13,200 147 78 508 nm
P3SCsT (87) 1 60 °C 15,000 14,000 1.47 77 520 nm
P3SCsT (63) 1 60 °C 50,000 15,000 1.50 76 515 nm
P3SCsT (84) 1 60 °C 30,000 19,600 1.52 69 508 nm
P3SCsT (62) 1 100 °C 50,000 20,200 1.73 68 507 nm
P3SCioT (76) 2 rt 10,000 6,100 1.23 94 524 nm
P3SCi1oT (49) 1 r.t 20,000 10,100 1.25 86 524 nm
P3SC1oT (51) 1 60 °C 15,000 12,400 1.25 77 515 nm
P3SC1oT (53) 1 60 °C 20,000 17,700  1.29 78 522 nm
P3S(bCs)T (99) 2 rt 30,000 26,500 1.40 99 549 nm
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84 (M, : 19.6 K, R-R: 69%) — 62 (M, : 20.2 K, R-R: 88%) = 49 (M, : 10.1 K, R-R: 86%) — 51 (M, : 12.4 K, R-R: 77%)
= 53 (M,:17.7 K, R-R: 78%) = 76 (M,,: 6.1 K, R-R: 94%) == 99 (M, : 26.5 K, R-R: 99%) == P3HT (M, : 22.6 K, R-R: 95%)
Fig.2. UV-vis absorption spectra of P3SCsT, P3SC10T, P3S(bCs)T, and P3HT in solution (a)
and film states (b).
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Fig.3. DSC curves of P3SCeT, P3SCioT, P3S(bCs)T, and P3HT.
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Fig 4. Transfer characteristics of OTFTs based on solution-sheared P3SCsT and P3SCioT.
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