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Synthesis of pi-Conjugated Polymers via Regioselective Direct Arylation
Polycondensation using Heterogeneous Catalyst

Hayashi, Shotaro
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Ar-H + Br-Ar

Synthesis of fluorescent and/or semiconducting polymers (Tt -conjugated
polymers) has attracted much attention with the development of palladium-catalyzed cross-coupling
reactions. Conventional cross-coupling reactions such as Stille-type (Ar-SnR3 + Br-Ar) and
Suzuki-Miyaura (Ar-BR3 + Br-Ar) for carbon-carbon bond formation have contributed to efficient
sgnthetic pathways to 1t -conjugated polymers Recently, direct arylation reaction (Ar-H + Br-Ar) has

een developed to replace the common pathway of 1 -conjugated polymer synthesis because the
reaction uses easily accessible to the monomers proceeds with high atom efficiency without
generation of organometallic byproducts that occur with conventional pathways. Direct arylation
polycondensation using solid-supported palladium catalysts results in highly regioselective
polythiophenes. Moreover, various 1t -conjugated polymer structures such as linear, bent, branched,
and network were also synthesized via direct arylation of unique monomers.
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Scheme 1. Direct arylation polycondensation
using Pd/C catalyst.
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Scheme 2. Direct arylation polycondensation of
(A) thiophene and (B) bithiophene using Pd/C
catalyst.
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conditions.
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Figure 2. Preparation of palladium- 1mmob111zed
on thiol-modified silica gel (PITS).
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Scheme 4. Direct arylation polycondensation of
EDOT with various dibromoarenes. Conditions:
EDOT (0.30 mmol), Ar (0.30 mmol), [Pd] (1.0
mol%), "BuyNX (0.0 or 2.0 mol%), 1AdCOOH
(30 mol%), K,COj3 (3.0 mmol), DMAc (1.0 mL),
120 °C, under argon.
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Scheme 5. Direct arylation polycondensation of
BT’ with various dibromoarenes using various
palladium catalysts.
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Scheme 6. Direct arylation polycondensation of
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Figure 3. Direct arylation polycondensation of

1,3,5-trifluorobenzene (135FP) with
2,7-dibromo-9,9-dioctylfluorene (F8) for
branched polymers (BPs).
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