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Solvation Gibbs energies of natural cyclodextrins ('Dept. of Biotechnological Science, Kindai
University., *Fac. of Pharmaceutical Science, Fukuoka University) ' OMasao Fujisawa!,
Tomonori Ohata?. Hiroyuki Tsutsumi?, Hirohito Ikeda®

Cyclodextrins (CyDs) can accommodate various kinds of guest molecules in its internal
cavity, recognizing the difference in structure of guest molecules in aqueous solution. We
determined systematically thermodynamic functions for the molecular inclusion of simple
molecules into cavities in dilute aqueous solutions using microcalorimetry, and using
computational chemistry method. The water solubility is known to differ depending on the
size of the inner diameter of the molecule and substituents. y-CyD has the greatest water
solubility, followed by a-CyD, B-CyD, in that order. Multiple methods have been used to
determine the solvation Gibbs energy and its relationship to solubility. The Gibbs energies
were calculated based on geometry optimization and frequency calculations by using Density
Functional Theory (DFT)in both the gas phase and water. The Bennett acceptance ratio method
was also used with molecular dynamics. Solvation Gibbs energy obtained by using energy
representation (ER) method was also used with molecular dynamics. In three different ways,
B-CyD had the least stable in solvation. The low water solubility of 3-CyD was also supported
by the number of hydrogen bonds determined by molecular dynamics.
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