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BAstoint. 120 TEP 3-SEE eflste] 53R4T ABIAT o9} o] TAW i
EloH fAES FAHFERZ] 40,000 g /molel A 70,000 g /mol 52 Uepton Zag
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NMR¥H o2 SHE Y ojAH 27} x8hg E]osle) 2A8E oz 2do] 715ge & &
A om Aol wE FEFPAL FYM|LE(T, ) SHE oM Fafo] Zrle4E 71as)
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w2 Eol BHAGL A4S By ol ¥ B PHHTRI) daHErY TYgoz
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Abstract : The oxidative polymerization of 2-(3-thienyl)ethyl propanocate (TEP), which was
prepared from propanoic acid and 2-(3-thienyl)ethanol, produced poly(3-propanaoyl-
oxyethylthiophene) (PPET) with the ester group in the side chain. TPE was also copolymer-
ized with 3-octylthiophene to produce the corresponding copolymers. The prepared polymers
had the weight average molecular weight between 40,000 g /mol and 70,000 g /mol and were
soluble in THF and CHCl;. The NMR analysis of the copolymers showed that the content
ratio of 3-octylthiophene and the ester substituted thiophene can be tailored. As the content
of 3-octylthiophene unit in the copolymers increased, the glass transition temperature (7, )
decreased. Compared with poly(octylthiophene), polyalkylthiophenes with ester group in the
side chain exhibited blue shift of UV absorption maxima and decrease of crystallinity due to
the pertubation of chain ordering. The electrical conductivities of the doped polymer film de-
creased as the content of ester substituted unit in the polymers increased.

Keywords : poly(propanoyloxyethylthiophene-co-octylthiophene ), NMR, X-ray, UV-vis absorption
spectra.
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2-(3-Thienyl) ethyl propanoate 1. Propano-
ic acid (101.4 mmol), 2-(3-thienyl)ethanol (78
mmol), p-toluenesulfonic acid (0.53 mmol)&
150 mL&] #Ale] =<2l & Dean-Stark 7] 7& §
g SRA7EAM AHE BE AAAZIG. oF
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Z58l9 10g(71%)9] TEPES TAle] dxg
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7.20 (1H, m);8C-NMR (CDCl3) d(ppm):9.0,
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174.6;IR(neat) 3105, 2981, 1735, 1462, 1184,
775 cmL.
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Fig. 1. NMR spectra of poly(alkylthiophenes): (a)
PPET, (b) 3a, and (¢) 3b, (d) 3¢, and (e) POT (To
clarify, regions between 2.5 and 7.5 ppm were
shown).
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-50 4] 50 100 150 200
temperature (°C)
Fig. 2. DSC thermograms of poly(alkylthiophe-
nes). (a) PPET, (b) 3a, (c¢) 3b, (d) 3¢, and (e)
POT.
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Table 1 GPC Molecular Weight Determination
(Polystyrene Standards)

Polymer M, M, M./M, Conv.(%)
POT 6.5%10* 8.6x10° 7.5 60
2 7.8x10* 1.3x10* 5.9 45
3B 54x10* 1.9x10* 2.7 50

Table 2. Anay Electrical Conductivities and Water
Contact Angles of the Prepared Polymer

Electrical Water
Amax(nm)
Polymer (in CHCI,) conductivity contact angle
{S/cm) (degree)

POT 434 5.1 100

2 412 1.8% 103 72

3b 432 1.4% 10-! 97

3 420 1.0 102 97

3 412 1.0x 103 90
3]0 Wal7} 2= oS Uopwgieh. Table 2
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Fig. 3. X-ray diffraction of poly(alkylthiophenes): (a) PPET, (b) 3a, (¢) 3b, and (d) 3c.
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