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Model reaction

In order to figure out the structure of the crosslinked resultant, a model reaction was
performed a condensation reaction between 4-Methoxy-o-phenylenediamine (4M-OPD)
and poly (arylene ether ketone) with the pendant carboxyl group (PAEK-COOH) as de-
scribed below. The chemical structure of the reaction product (PAEK-4M-OPD) was con-
firmed by FTIR in Figure S1.

The model reaction was performed via a two-stage process as follows: firstly, the
mixed solution of 0.1990 g (0.4 mmol -COOH groups) PAEK-COOH and 0.0556 g (0.4
mmol) 4M-OPD were dissolved 4.5 mL NMP to form a solution and then heated at 80 °C
for 4 h, 150 °C for 2 h to form carboxamide (O=C-N-) bonds between the carboxylic acid
groups (-COOH) of PAEK-COOH and amino groups of 4M-OPD, and then, at 300 °C for
8 h to create the C=N bond. Additionally, in order to complete the reaction of -COOH, the
experiment with the molar ratio of 1:2 (-COOH to 4M-OPD) was carried out as a compar-
ison.

The results of FT-IR spectra are shown in Figure S1. It is worth noting that the C=N
or C-N vibration peak was overlay by other function groups in the main-chain of the
model product (PAEK-OPD) and not distinguished from PAEK-COOH.

However, it can be seen from Figure S1 that the strong vibration peak at1722 cm!
owning to the -C=0 asymmetric stretching of -COOH in PAEK-COOH was weakened or
even disappeared in the pre-reaction stage at 150 °C, and the vibration peak of -C=0 (1653
cm) becomes wider, which is the result of the comprehensive action of -C=0O in -CO-NH-
group (1680-1630 cm) and -C=N- (1660-1630 cm™) in imidazole ring. The formation of
imidazole ring in the pre-reaction stage can be preliminarily judged. In addition, com-
pared to pre-reacted resultant, after 300 °C heat treatment, a new vibration peak appeared
at 1769 cm!, which is attributed to the conversion of intermediate amide to acyl imidazole.
Finally, that is, implying a comprehensive conversion of almost all of the -COOH into
benzimidazole groups or acyl benzimidazole groups.
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Figure S1. FT-IR spectroscopy of model compound.

According to the above analysis, there are two kinds of reaction mechanism for the
model reaction. The product formation process is shown in Scheme S1.
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Scheme S1. Possible reaction mechanism of model compound to form benzimidazole (a) and acyl

benzimidazole (b).



