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Development of Site-Selective Direct Arylation Polycondensation

Kanbara, Takaki
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Polycondensation via direct arylation of C-H bond in aromatic monomers afforded
the corresponding conjugated polymers. However, the C-H functionalization sometimes occurs at undesired
positions of the aromatic monomers, which affords the irregular structure in the polymer chains. To
suppress the undesired side reactions, we focused on development of site-selective direct arylation
polycondensation. The introduction of directing group into the aromatic monomer was effective for
ortho-selective C-H bond functionalization and gave well-defined conjugated polymers. On the other hand,
we examined the relationship between the reaction conditions and the nature of thiophene monomers; the
optimal reaction conditions were applicable to site-selective direct arylation polycondensation and
afforded well-defined conjugated polymers.
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Table 1 Results of the catalytic reaction®

S
C4HQWH + BrOC8H17

(1 equiv.)

9
Pd(OCR), s
C4H CgH
Additive A/ g

Base (2.5 equiv.)
DMAc, 24 h, 100 °C

Entry  Pd precursor Base Additive  Yield/% "

1 Pd(OAc), KOPiv - 74
2 Pd(OAc), K,CO; PivOH 96
3 Pd(OPiv),  KOPiv - 80
4 Pd(OPiv),  K,CO; PivOH 90

20.50 mmol of substrates, 2.0 mol% of Pd precursor, 2.0
mL of DMAc. " The yields were determined by *H NMR
using ferrocene as internal standard.
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Table 2. OFETS? and OPVS characteristics

1 Jse®) Vo FF9  PCE®
Polymer
[em?V~is7!] [mAcm?]  [V] [%]
H-PEDOTF 12=0.1 x1073 9.41 0.83 0.52 4.08
L-PEDOTF 7.7+0.4 x 10* 7.65 0.78 0.42 2.55
S- PEDOTF 3.2+0.2x 10? 2.58 0.59 031 0.48

d The average values with standard error were calculated
from the results of six or more OFET samples. OFET
configuration; GlasgAu gate  electrode/Parylene-C
insulator/Polymer/Au  source-drain  electrodes. ®  OPV
configuration; ITO/PEDOT:PSS (40 nm)/Polymer:PC,,BM
(1:4) /LiF (1 nm)/Al (80 nm). Illuminated at 100 mWem? of
AM 1.5; 9 Average values at least two runs.
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Figure 1. Current density-voltage characteristics
of PEDOTF:PC,,BM (1:4) BHJ solar cells under
AM1.5G illumination.
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