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Microwave-assisted steps in the synthesis
of poly(3-thiophenylacetic acid)

G. K. R. Senadeera
Institute of Fundamental Studies, Hantane Road, Kandy, Sri Lanka

An efficient and microwave -assisted irradiation method
(MWR) has been developed for the total synthesis of
poly(3-thiophenylacetic acid) (P3TAA), in which the total
synthesis consists of esterification of 3-thiophenylacetic
acid (3TAA) and hydrolysis of poly(3-thiophene methyl-
acetate) in aqueous alkaline media. Relative yields in
esteri fication and hydrolysis were compared under MWR
and conventional refluxing (CR) methods at ambient
atmospheric pressure. The esterification of 3TAA by
MWR yielded 90% in 10min of irradiation. The corre-
sponding yield obtained was 49% when CR was em-
ployed. The relative yield of P3TAA was enhanced
approximately twofold, while the whole reaction time
was reduced threefold when MWR was employed.

IN recent years, synthesis of processable conjugated poly-
mers (CP) have been under intense investigation due to
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their potential applications in many electrical devices such
as photovoltaic cells, rechargeable batteries, electrochromic
devices, chemical and optical sensors, anti-static coatings,

ete. ™, Particularly, in many photovoltaic devices, CPs
have been utilized as hole-conducting medium”™"? and few

attempts have been made to use them as sensitizers for
wide band gap semiconductors"'*. However, to use CPs as
a sensitizer, rigid bonding such as the chemical bonding
between carboxylic moieties in the Ru-complex dyes and
semiconducting  substrate  is requiredM’IS. The carboxylic
groups enable the necessary electronic coupling between
the sensitizer and the semiconductor surface. In this context,
poly(3-thiophenylacetic acid) (P3TAA) is one of the best
known conducting polymers, which possesses suitable
band matching with many inorganic semiconductors used
in the dye-sensitized photovoltaic cells". However, the
chemical polymerization of this polymer mainly consists
of three steps, including esterification of monomer, oxida-
tive polymerization and hydrolysis of esterified polymer. In
order to protect from the oxidative decomposition of the
carboxylic acid moiety of 3-(thiophenylacetic acid) (3TAA),
during the oxidative-coupling polymerization and to obtain
the polymer successfully, esterification and hydrolysis
processes have to be essentially carried out. Therefore, it
should be emphasized that esterification and hydrolysis
processes (as shown in Scheme 1) are crucial in this complete
polymerization reaction. In the total synthesis of P3TAA,
the conventional oil bath with long refluxing time is emplo-
yed16. Therefore, in the synthesis of P3TAA in a large
scale, it is required to establish a rapid and efficient syn-
thesis method. In this context, microwave iradiation
(MWR) has many specific characteristics for promoting
chemical reactions. The radiation passes through the walls
of the glass reaction vessel and heats only the reactants
and/or solvent, avoiding local overheating at the reaction
walls, which can eliminate the side reactions' . Therefore,
in order to speed up the process and to obtain higher yields
of P3TAA, we have employed MWR in the total synthesis
of P3TAA. Here we report an efficient MWR-assisted
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Scheme 1. Complete conventional polymerization reaction mecha-

nism of poly(3-thiophenylacetic acid).
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