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Mechanism of Amide Cyclodextrin to Recognize Phosphate Anions Depending on Their
Hydrophobic Groups (' Degree Programs in Pure and Applied Sciences, University of Tsukuba,
*Graduate School of Science, Osaka University, *School of Frontier Engineering, Kitasato
University, *Kanagawa Institute of Industrial Science and Technology, *Institute of Pure and
Applied Sciences, University of Tsukuba) OHayato Takayanagi,' Masaki Nakahata,? Yoshiki
Ishii,®> Go Watanabe,** Takashi Nakamura’

An amide cyclodextrin derivative” 1”* bearing N-methyl pyridinium groups exhibited
distinctive recognition modes for phosphate anions with different hydrophobic groups.
Analysis by NOESY, ITC measurements and MD simulation revealed that phenyl phosphate
was positioned slightly “upper” (closer to the pyridinium amide side) in 1’* with the oxygen of
phosphate ester R-O-P involved in the hydrogen bonds with amide N-H, and configurational
entropy plays a key role in the inclusion. Meanwhile, adamantyl phosphate was positioned
“lower” (closer to the methoxy rim of CD) with terminal -POs* forming hydrogen bonds with
amides, and the hydrophobic effect is a major contributing driving force of the inclusion.
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Figure. (a) NOE correlations between 17" and phosphate. (b) Results of isothermal titration
calorimetry (ITC) measurements. (c) Hydrogen bonding in a snapshot of MD simulation.
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