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11.pH-Dependent conformational changes of phenolic compounds in polyurethane films.
Antioxidants capable of quenching oxygen-derived free radicals have been demonstrated to

reduce the deterioration of polyurethanes by increasing the life span of polymers. However, these
antioxidants are unable to efficiently and permanently protect polyurethanes because oxygen-

derived free radicals usually diffuse away as reactive carbonyl groups are formed. Therefore, it is
imperative to discover new antioxidants capable of efficiently quenching oxygen-derived free
radicals generated at the interface between polyurethane films and moisture. In this study, we

investigated the conformational changes of 1,1-diphenyl-2-picrylhydrazyl (DPPH),
2,2'-azobis(2-amidinopropane) dihydrochloride (AAPH) and 4-tert-butylcatechol (4-t-Bc), which
are typical phenolic compounds, in polyurethane films through UV-visible spectroscopy, NMR

analysis, and atomic force microscopy (AFM). The conformational changes of phenolic
compounds, as well as their ability to quench oxygen-derived free radicals, were found to vary

according to pH. At pH 3, DPPH and 4-t-Bc displayed hydrophilic properties, while AAPH had a
hydrophobic character. At pH 6, DPPH and 4-t-Bc changed their hydrophilic properties, while

the conformation of AAPH remained unchanged. Finally, in a neutral environment, the
conformation of DPPH and 4-t-Bc were close to their full hydrophobic state, and AAPH was

characterized by a strong anti-hydrophobic property. These pH-dependent conformational
changes of phenolic compounds in polyurethane films were correlated with their ability to quench

oxygen-derived free radicals
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