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The complexation of Ca(II) ion with sugar derivatives

The complexation of Ca2+ ion has been investigated with the aid of multinuclear NMR spectroscopy and quantum chemical calculations. D-gluconate, D-glucose and D-sorbitol were used as ligands. The ionic strength of the solutions were held at I = 1 M.
To verify that complexation took place indeed 13C and 43Ca NMR spectroscopies were used for all three ligands. Complex formation constants have been estimated from the changes in the chemical shifts obtained from 13C NMR spectra. Furthermore, it was found that 1:1 complexes were the predominant species.
The binding sites of the ligands were identified from 2D 1H-43Ca NMR spectra. Structural models of the complexes were built based on these results. The geometry of these models were optimized by HF 6-31 G** ab initio quantum chemical calculations. The structures obtained were further used for the optimization in aqueous solutions. The solutions were simulated with explicit water molecules and one molecule of the complexes. Calculations were performed by the PM3 semiempirical method.
Binding sites of the complexes in aqueous solutions were indentified from NMR measurements and molecular modelling. All the three sugar derivatives acted as multidentate ligands.



