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In recent years, degradable polymers with cleavable functional groups into the main chain
have been attracting attention in consideration of environmental pollution and ecological
impact. We recently reported N-alkylated nylon as a novel class of hydrophilic polymers, which
is prepared by polycondensation of diamine and dicarboxylic acid derivative monomers. By
tuning the hydrophilic/hydrophobic balance of N-alkylated nylons, we achieved LCST-type
phase separation in water. In addition, on-demand degradation of the polymer under the acidic
conditions was accomplished via the hydrolysis of the amide group in the main chain.

In this study, we report the development of N-alkylated nylons containing a disulfide bond
enabling dual degradability of the polymer chain by a reducing agent or an acidic aqueous
solution as chemical stimuli. We prepared the polymer by the polycondensation of 3,3-
dithiodipropionic acid and N, N’ -dimethylethylenediamine, and the cleavage of the main chain
was observed under the reductive conditions. However, this polymer was practically soluble in
water due to increased hydrophobicity of S-S bond in the polymer chain. Then, we adjusted the
hydrophilic/hydrophobic balance of the polymer required for LCST phase separation by
copolymerizing with a dicarboxylic acid having an ether bond, a hydrophilic functional group,
and the LCST-type phase separation in water was achieved.
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Figure 1 Molecular design this work
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