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ABSTRACT

We make efforts in the design of trivalent lanthanide agents to investigate and develop the
artificial DNA/RNA cleavage agents.

In this thesis, we report the study of the structures ‘and.protonation schemes of polyamino
polycarboxylate macrocyclic ligands by use of molecular modeling software, CHARMM. We predict
the optimized structures of macrocyclic Tigands of cyclongnane and cyclododecane systems in different
environments; furthermore, we analyze the protonated sites, preorganization, conformational changes
and calculated energies. We determined the stability of protonated sites of macrocyclic ligands by
calculating the potential energies from CHARMM. The lower energy as well as protonated sites have
predicted and indicated the stable conformations. The results reveal that most macrocyclic ligands are
preorganized. As for NO2A, DO2A and DO3A, protonation in secondary nitrogen and tertiary nitrogen
are the preferred protonated sites; for 12N32A, tertiary nitrogen sites are more likely to be protonates.
We also observed the proton transfer on ODO2A between single protonated site and double protonated
sites. We suppose the ability of coordination of cyclononane and lanthanide ions as following: NOTA

> NO2A > BzNO2A > PhNO2A, and this order can be demonstrated by experiments.

In addition, geometry optimization of the lanthanide complexes is performed by using quantum

mechanics software Gaussian 03.



