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Energy conversion systems in living organisms

are highly sophisticated, with one of their central @ G &
functions being the active transport of molecules Extracelluar Ca2t
and ions across cellular membranes using adenosine

triphosphate (ATP) as an energy source. However, ‘@ADEC

realizing active transport coupled with energy
conversion using fully synthetic molecules has l concentration
remained an outstanding challenge. gradient

In recent years, several studies have reported
artificial systems capable of molecular active
transport driven by chemical reactions'”. In these ATP N
systems, the key feature is the transient formation of Cytosol l
acid anhydrides through reactions between
dicarboxylic acids and carbodiimides, accompanied
by changes in partitioning behavior between Schematic illustration of ATP-driven
aqueous and organic phases.  Although these active transport systems in living
approaches successfully demonstrate chemically  organisms.
fueled transport, they have not been fully explored
for their functionality.

In this study, we report the design and synthesis of a new class of molecules in which
carbodiimide-driven transient anhydride formation induces a marked enhancement in guest-
binding ability compared to the corresponding dicarboxylic acids”. The molecular design
concept and initial exploration of the resulting functions will be discussed.
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