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Synthesis of a 1-Conjugated Polymer via Palladium-Catalyzed Direct Arylation

Polycondensation of 3,4-Ethylenedioxythiophene with Dibromofluorene:

Effect of Different Microwave Heating Systems on the Polycondensation
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Abstract

Palladium-catalyzed direct C-H arylation polycondensation of  3,4-ethylenedioxythiophene with
2,7-dibromo-9,9-dioctylfluorene was carried out under oil bath heating and microwave heating conditions. The
polycondensation [Conditions: Pd(OAc),, PivOH, K,CO;, DMAc¢ (0.3 M), 1 h] at various temperatures (80-120°C) gave an
alternating copolymer, poly(3,4-ethylene-dioxythiophene-alt-9,9-dioctylfluorene-2,7-diyl). Although the microwave heating
was effective for the polymer synthesis, we found that the polymerization efficiency depended on the apparatus used. Namely,
the molecular weights (the values of M,, and M,) of resulting polymer from 3,4-ethylenedioxythiophene and
2,7-dibromo-9,9-dioctylfluorene were different when the polycondensation was performed at 80-120 °C by CEM (Discover) or

Anton Paar (Monowave).
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Fig. 1: Microwave synthesis (heating) systems. (top) CEM.
(bottom) Anton Paar.
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Fig. 2: Direct arylation polycondensation of EDOT with F8.
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Table 1: Results of Polycondensation

Entry  Device Temp./’C M, M./M,
1 Oil bath 120 11200 10.2

2 CEM 120 18600 34

3 CEM 100 18900 2.3

4 CEM 80 21100 4.0

5 Anton Paar 120 22800 38

6 Anton Paar 100 14000 29

7 Anton Paar 80 5100 2.1
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Fig. 3: Photograph of direct arylation polycondensation in

case of using Anton Paar.
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Fig. 4: '"H NMR spectrum of PEDOTFS. #: CHCl,. $: TMS.
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Fig. 5: Plots of temperature and pressure on time. (a) CEM.
(b) Anton Paar. black: 80°C, Red: 100°C, blue: 120°C.
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