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Abstract

A phenothiazine-derived diamine monomer, 3,7-bis[N-(4-aminophenyl)-N-(4-methoxyphenyl)amino]-10-(4-methoxyphenyl)-10H-phenothiazine (4), has
been successfully synthesized, leading to the development of new electroactive aromatic polyamides and polyimides. The resulting polymers exhibit
excellent solubility in polar organic solvents and can be solution cast into strong, flexible films. These polymers display a distinct pink color change during
their first-stage oxidation, transitioning to blue during the second-stage oxidation. Cyclic voltammetry results indicate that the polymers possess two
reversible oxidation redox couples, occurring at 0.47-0.61 V and 0.73-0.85 V. Additionally, these polymers demonstrate remarkable electrochemical and
electrochromic stability, along with high coloration efficiency and intense absorption in the near-infrared region upon oxidation.
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Scheme 3. Synthesis of polyimides 8a-8c. Figure 1. *H NMR and H-H COSY NMR spectra of
the targeted diamine monomer 4 in DMSO-d.
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Scheme 1. Synthesis route to 3,7-bis-[4-aminophenyl(4'-methoxyphenyl)amino]-10-(4-methoxyphenyl)phenothiazine (4).

Results and Discussion

Table 1. Redox potentials and energy levels of polymers.
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