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The study of cation—ligand interactions plays important roles in many research
fields. From theoretical and experimental consideration, multi-donor ligands
consisting of oxygen and nitrogen atoms, cryptand and biuret, were selected as
representative models; cage-liked and freely rotational structures. Ab initio quantum
mechanical calculations were carried out at Hartree-Fock and Density Functional
Theory levels. The preferential binding position and the effect of some closed shell
cations upon the properties of ligand were investigated.

Theoretical studies show contraction of calculated cryptand geometry upon
protonation and lithium complex formation. Electrostatic potential and repulsion
energy studies reveal that an encapsulated proton binds with nitrogen in cryptand
whereas encapsulated lithium is at the centre of the cryptand cage. Atoms In
Molecules approach indicates that the proton forms a covalent bond with nitrogen in
the protonation process and lithium cation is attracted to nitrogen and oxygen by non-
covalent. The absence of a bond critical point between any oxygen donor atom and
proton suggests that there is no hydrogen bond formation. '

The effect of metal cations, Li*, Na", K*, Mg®*, Ca’" and Zn®', on the
rotational barrier about C-N amino bond of 1:1 metal-biuret complexes was
investigated by dynamic NMR (DNMR) and quantum mechanical calculations. Both
studies show the rotational barriers increasing from the effect of metal cations. The
study shows an increase of the resonance structure in amide bond, which correlates

with the geometry parameters, Mulliken charge and electron density analysis.
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