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Abstract: To obtain high-molecular-weight t-conjugated polymers in conventional AA+BB-type
polycondensation in a single-phased solution, stoichiometry control of monomer ratios is essential.
Conversely, the intramolecular catalyst transfer system enables to synthesize high-molecular-
weight m-conjugated polymers via Suzuki—Miyaura or Migita—Kosugi—Stille cross-coupling
polycondensation reactions under nonstoichiometric conditions. In this study, we found that the
environmentally-friendly direct arylation polycondensation (DArP) between
ethylenedioxythiophene monomer (1) and naphthalene-diimide-based dibromo-monomer (2)
efficiently proceeded even under nonstoichiometric conditions for the first time. By optimizing
the types of ligands for Pd catalysts, high-molecular-weight m-conjugated polymers with M, >
13,000 were successfully obtained using up to 3-fold excess 2 toward 1.
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Scheme 1. The synthetic route for P1 via nonstoichiometric DArP based on an intramolecular Pd
catalyst transfer system.
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Table 1. Synthetic results of naphthalene-diimide-based m-conjugated polymers (P1) based on

nonstoichiometric direct arylation polycondensation between 1 and 2.

Entry Base Ligand [2]0/[1]0 M LS Mo/
(SEC) (theory) (SEC)
1 Cs2CO; P(0-MeOPh); 1 23,000 - 2.69
2 Cs2CO; P(0-MeOPh); 2 3,600 1,620 1.33
3 K>COs AmPhos 1 17,400 - 1.84
4 K>CO; AmPhos 2 16,700 1,620 1.85
5 K>CO3 AmPhos 3 13,400 1,080 1.68
6 K»COs3 AmPhos 0.5 4,100 1,620 1.27

“Determined by SEC in chloroform as an eluent based on a calibration using polystyrene standards.
bCalculated by Carothers/Flory equation using the initial feeding molar ratio and the extent of reaction
=D.

H NMR (600 MHz, C,D,Cl,) ‘ -
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*Residual solvent peak for C,D,Cl,
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Figure 1. "H NMR spectra of P1 synthesized under the (A) stoichiometric and (B) nonstoichiometric
conditions.
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Scheme 2. The synthetic route for P2 via DArP between 3 and 2.
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Figure 2. SEC UV traces of P2.
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