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Thermodynamics and Kinrtics of Phosphodiester Hydrolysis by Lanthanide
Complexes

Student : C. H. Tsai Adviser : Dr. C. Allen Chang

Department ( Institute ) of Biological Science and Technology

National Chiao Tung University

ABSTRACT

We have been interested in design and synthesis of macrocyclic lanthanide
complexes which are capable of catalytically hydrolyzing phosphodiester bonds.
Because of their high thermodynamics stability, low kinetics lability, high
coordination numbers, and charge density, macrocyclic lanthanide complexes will be
suitable as artificial nucleases.

We had synthesized a few ligands and verified EuUDO2A" would promote
effectively hydrolysis of BNPP by experiment. We also verified more coordinated
water would make metal complexes more effectively in hydrolyzing phosphodiester
bonds. And metal complexes carry positive charge would enhance its ability in
hydrolyzing BNPP.

According to previous researches, we would improve efficiency in hydrolyzing
phosphodiester bonds by changing characters of metal complexes. We will synthesize
NO2A, PhNO2A and its dimer structure, and study the stability constants for
lanthanides complexes and kinetics in hydrolyzing BNPP. And we also want to
understand their differences in catalytic mechanism. Additionally, we are interesting
in dinuclear metal complexes. Many researches indicate dinuclear metal complexes

have more effective than monomer.
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