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Separation of isomeric biologically active compounds is important since the isomers can possess the different properties and activity. Cyclodextrins are suitable macrocyclic receptors that are widely used in analytical chemistry and separation technologies owing to their ability to selective complex formation with organic compounds. Inclusion complexes are formed due to internal cavity of cyclodextrins whose geometry and chirality determine the selectivity of binding. 

In this work, complex formation of β-cyclodextrin with DD- and LL-enantiomers of some dipeptides (Ala-Phe, Ala-Tyr and aspartame) was studied by calorimetry at 298.15 K. Measurements performed at pHs of 2.2 and 5.5 allowed also compare binding ability of cyclodextrins towards cationic and zwitterionic species of peptides. Apparent thermodynamic parameters of complex formation (K, ΔcG, ΔcH and ΔcS) were evaluated and analyzed.

It was found that β-cyclodextrin forms weak 1:1 molecular complexes with all dipeptides under study. Stability constants of the complexes lay in the range 20-130 kg/mol. In most cases, complex formation is accompanied by the negative enthalpy and entropy changes; consequently, complexes are stabilized by the enthalpy term. More stable complexes are formed between β-cyclodextrin and DD-enantiomers. However, binding is more enthalpically favorable with LL-dipeptides. In comparison with zwitterionic species, stability of the complexes formed by β-cyclodextrin and protonated dipeptides is higher. Interaction of β-cyclodextrin with protonated Ala-Phe and Ala-Tyr  is more exothermic than with zwitterions of these dipeptides. 

Thus, the obtained results showed that β-cyclodextrin displays selectivity in complexation with enantiomeric and ionizable dipeptides in aqueous solution. This thermodynamic data can be useful for understanding of separation process and development of new analytical techniques based on the employment of cyclodextrins.
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