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Development of highly efficient catalysts for direct arylation polymerization
based on a reversible equilibrium between active and dormant species

Wakioka, Masayuki
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Palladium catalyzed direct arylation polymerization (DArP) has attracted
much attention as a simple and easy method for preparing pi-conjugated polymers. However, DArP
suffers from side reactions affording homocoupling and branching/cross-linking defects in polymer
chains. In this study, we developed mixed ligand catalysts to prevent these side reactions. Two
kinds of supporting ligands, whose roles are different from each other and exchange reaction are
reversible, were employed to reversibly convert active but unstable catalytic intermediates into
unreactive but stable dormant species. As a result, we found that the combined use of P(2-MeOC6H4)3
and TMEDA as ligands effectively prevents the side reactions affording structural defects.
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Scheme 1. Plausible processes for homocoupling,
branching, and cross-linking defect formation.
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Scheme 2. Plausible catalytic processes for
DTS-TPD cross-coupling (cycle I) and for DTS-I
reduction leading to TPD-TPD homocoupling

(cycle II).
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Figure 1. DPP based DA polymers prepared by
DATrP using a mixed ligand catalyst.
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