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Development of Trapping Molecules for Endocrine-disrupting Chemicals Inspired
by Halogen Bonding in Biomolecules

Ayami MATSUSHIMA™' and Shunsuke OHTANTI*

In modern society, advancements in science and technology have led to the creation of many new
materials and drugs, enriching our lives. However, various harmful environmental chemicals are being
released into the environment. Among these are numerous compounds containing halogen atoms such as
fluorine. This study aimed to develop molecules that can capture harmful environmental chemicals
containing halogen atoms, inspired by halogen bonding in biological systems. To this end, we used porous
network polymers obtained by polymerizing cyclic molecules with fluorinated linkers. These fluorinated
polymers exhibited adsorption behavior toward bisphenol AF, a harmful fluorine-containing environmental
chemical. However, this was not practical. To enhance their performance, we added hydrophilic groups
into the polymer based on crystal structure analysis of bisphenol AF and protein receptors. Despite this
modification, the removal efficiency of bisphenol AF did not improve significantly. On the other hand, the
newly synthesized polymers formed crystalline structures and were considered to adopt one-dimensional
nanostructures. Gas adsorption measurements revealed that these structures had angstrom-sized pores,
even smaller than the nanoscale, which were capable of capturing compounds, yielding intriguing results.
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