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Development of Synthetic Method for Polymer Semiconductors via Post-Cross Coupling
Reaction

Kanbara, Takaki
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Polycondensation reactions using C-H direct arylation were investigated for the
development of a synthetic approach to various conjugated polymers. Detailed investigation on reaction
conditions of direct arylation polycondensation made it possible to prepare the corresponding polymers
with high molecular weight and quality in good yields. The optimal reaction conditions can be estimated
on the basis of the structures of thiophene monomers: the relationship between the thiophene structure
and reaction conditions should be applicable to wide range of direct arylation polycondensation. The
synthesis of conjugated polymers via sequential bromination and direct arylation was also demonstrated
for giving step-economical protocol.
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Table 1 Results of elemental analysis, ICP-MS, and
GPC measurements

Br (%) @ Pd (ppm) © M4 Ml My @
P1 0.34 2300 47500 3.00
P2 <020 1400 40300 217
P3 <020° 3.0 38000 1.94
P4 <020° 1.7 140000 1.69

? Residual amount of Br determined by elemental
analysis ° Less than 0.2 % ° Residual amount of Pd
determined by ICP-MS or ICP-AES ¢ Estimated by
GPC calibrated on polystyrene standards

PEDOTF  Br
OFET
OPV
Br

Pd

OPV

Table 2 OFET and OPV characteristics

Jse Voe FF PCE Hn
Polymer
/mAcm? |V /% | cm2V1st
P1 7.65 078 042 255 (077x103
P2 9.40 088 0.57 4.66 1.3 x 103
P3 9.33 0.88 0.57 4.70 1.3 %103
P4 9.46 0.85 056 4.56 1.3 x 103

OPV configuration; ITO/PEDOT:PSS (40 nm)/P1 -
4:PC70BM (1:4)/LiF (1 nm)/Al (80 nm)

OFET configuration; Glass/Au gate
electrode/Parylene-C insulator/P1 - 4/Au source-drain
electrodes
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=Y
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Figure 1. J-V curves of OPVs.
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