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Orotidine  5’-monophosphate  decarboxylase (ODCase) catalyzes the
decarboxylation of orotidine 5’-monophosphate (OMP, 1) to uridine
5’-monophosphate (UMP, 2) in the final step of the de novo pyrimidine nucleotide
biosynthesis. ODCase has been identified as a potential target for the new drug
discovery. Inhibition of ODCase results in depletion of the pyrimidine nucleotide
pools, which can be correlated to antiviral, antiparasitic, and anticancer activities.
ODCase is one of the most proficient enzymes known. Unlike most of the other
decarboxylases, ODCase contains no metal ions or small molecule cofactors, and
there is no evidence for the existence of a covalent intermediate during the catalysis.
These facts suggest that the proficient catalyst operates by a novel chemical
mechanism.

The research has been focusing on developing effective mechanistic probes to
study the possible mechanisms for the enzymatic catalysis of ODCase. The research
includes the design and synthesis of the structural models (3) of natural and
alternative substrates to explore the chemistry occurring at the 6-position of uridine
derivatives in order to elucidate the possible enzymatic mechanisms by chemical
model reactions. In addition, the research has also investigated the chemistry
generally applicable to the modification at the 6-position of uridine to synthesize a
series of OMP analogs (4) that were designed by bioisosteric replacement of the
characteristic OMP functional group. Our effort toward the synthesis of mechanistic
probes for ODCase provided a better understanding of the mechanism of the OMP
decarboxylation process. The 6-substituted uridine derivatives are potential ODCase
inhibitors as well as chemotherapeutical agents which are currently under evaluation.
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chemical model (3):
R'=R3=Me

6-substituted uridine analogs (4):
R'=H, R® = ribose

HO OH HO O©OH
OMP (1) UMP (2)

R® = H, CN, COOEt, alkylamino,
aryl, hetero-aryl




