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Design of anti-freezing molecules based on fluoro-sulfur functionalized
terphenyl and bicyclo(1.1.1)pentane skeletons
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The anti-freezing molecules have gained much attention in the fields of
food, cosmetic and medical sciences. They are generally found in nature, but artificial
anti-freezing molecules are scarce. We herein attempted the design and synthesized of small organic

compounds having anti-freezing activity. Our idea bases on the mimics of the a -helix structure by
molecular steric hindrance without hydrogen bonding. Thus two types of anti-freezing molecules
having a 3D-a -helix skeleton were designed, such as terphenyl compounds and
aryl-tetrafluorosulfanyl-alkenyl compounds. First, terphenyl compounds introducing water-soluble
guanidine into the side chain were synthesized via multi-steps including, twice biarylation
reactions. Excitingly, the compounds synthesized exhibited antifreeze activity. We also successfully
synthesized molecules incorporating a tetrafluorosulfanyl structure with a sulfur fluoride
functional group and three units of aromatics and alkynes.
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