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A9t A A dEAIST} macromonomer .4 £9JodH= FT-IR% 'H-NMR % ESCASA o7
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ABSTRACT : In this study, we synthesized novel thiophene derivatives by the protection
of the carboxyl grour of 3—thiophene acetic acid with differently substituted benzyl
groups. While 3-—thiophene acetic acid is not electro—polymerizable, the modified
monomers can be easily electro—oxidized to form stable electroactive polymers.
The protecting groups can be easily removed in the solid state and the desired reactive
carboxyl group can be introduced on the polymer surface. SEM observations show that
obtained polymer films show a very good film surface and homogeneous morphology on
the Pt electrode. After introduction of macromonomer, FT—IR spectrum shows new
absorption bands at 1650 and 1550 cm™', which is consistent with the formation of an
amide bond. Electroaciivity measurements were examined by cyclic voltammogram(CV).
These polymers showed the characteristic electrochemical behavior of poly(3—
alkylthiophene)s with reversible redox transition in the range of 0.7-0.9 V.

Keywords © Electrochemicel polymerization, polythiophene derivatives, electroactivity, polyelectroiyte,
biointerface, o,w-bifunctional macromonomer .
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Figure 1. (A) Synthesis of thiophene derivatives
with different protecting groups and their elec—
tropolymerization scheme and (B) removal of
substituted benzyl groups from polymer(3a, 3b).
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Figure 2. Synthesis of amino—terminated ptBA-
bAPS.
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Table 1. Molecular Weight Distribution of Poly(fert-butyl acrylate) in the Presence of BAPD (0.205 M)

[BAPD]” M M — = sulfur content’
x10°" M -3 -3 Mn/ M. 1% A
X 107° g/mol X107 g/mol wive
205 26 45 1.7 0.28 2.2

“Initial concentration in moles per liter of rert—butylacrylate. *Callbrated from GPC data using PEG standard.
‘Determined by elemental analysis. “Average number of amine terminal group per polymer chain.
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Figure 3. The introduction of ptBA—bAPS to the obtaingd polythiophene film.
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Figure 4. Cyclic voltammograms in acetonitri.e solution
containing 0.2 mol/L. corresponding monomer and 0.1
mol/L. TBAP by a potentiodynamic method (scan rate of
50 mV/s). (A) benzyl thiophene—3—acetate and (B) 4—
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Figure 7. SEM photographs the obtained
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