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Chemoselective polycondensation of functional thiophene-based monomers using zincate
complex

Higashihara, Tomoya
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Regioregular poly(3-hexylthiophene) (P3HT) has been a commonly used p-type semi-co
nducting material for solution processable organic electronics. To establish a living system of"Negishi-ty
pe Catalyst-Transfer Polycondensation” using zincate complex as a synthetic method for well-defined P3HT,
the ligands of Ni catalyst were optimized. As a result, a ligand of 1,2-bis(dicyclohexylphosphino)ethane p
roduced P3HTs with highly controlled number average molecular weights (1,700-33,000) and very low D values

(1.03-1.17). The polymerization results were strongly influenced by steric hindrance and/or electron-dona
ting ability of the ligands. In addition, we succeeded in the post-polymerization of P3HT and the synthesi
s of P3HT-b-Poly(3-octadecylthiophene), the latter of which is the first demonstration by NCTP using zinca
te complex. This methodology could also apply to an electron-deficient monomer containing the naphthalene
bisimide group to synthesize an n-type semi-conducting material.
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1 Nidepe)Cl, 70 60 5.89 231 94
2 Ni(dppe)Cl, 84 80 13.0 1.17 98
3 Ni(depe)Cl, 90 80 13.3 1.03 98
4 Nidppp)Cl, 90 75 167 1.36 97
5 Ni(dcpp)Cl, 0 0
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