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DNA topoisomerases regulate the topological state of DNA that is crucial for replication, transcription, and other nuclear processes.
Topoisomerases play roles on regulatory checkpoints during cell cycle progression. The enzymatic mechanism involves two
sequential transesterification reactions through cleaving the phosphodiester backbone and forming a covalent linkage to the DNA,
and then relegated to restore the DNA double strands. Topoisomerase inhibitors have been developed for antitumor, antiviral,
antibacterial, anti-protozoa, and immunomodulation applications. Evodiamine (EVO) and rutaecarpine, alkaloidal compounds
originally isolated from Evodia rutaecarpa (Juss.), have been reported to possess many physiological functions including
vasorelaxation, antiobesity, anticancer, and anti-inflammatory effects. Even the cellular response to these compounds have been
reported, the direct molecular targets of compounds have not been addressed yet. EVO and rutaecarpine derivatives are first reported
to be the Topl inhibitor that acts by stabilizing the covalent complex between Top I and DNA, which results in a blockade of DNA
function. It provides beneficial effects of EVO to develop a variety of therapeutic applications and drug design platform. According
to the structure-activity relationship analysis on Topl inhibitor, modifications of A- and B-rings are expected to increase the
DNA-Topl trapping ability and result in increased DNA damage. Halide substitutions on A-ring and nitro- or amino- substitutions on
E-rings are designed in this proposal, and those are expected to be more potent in Tpol inhibition. There are 12 rutaecarpine
derivatives to be synthetized, in which 8 derivatives are new compounds. The in vitro Topl inhibition activity will be assessed using
computer-aid molecular modeling, surface plasmon plasmon resonance, and DNA relaxation assay. The in vivo assay will be
performed in high Topl-expression cells. The potent derivatives will be further assessed in cancer cell-implanted mice. Even Topl
inhibitors are well applied on clinical cancer therapy, development of multiple drug resistance upon drug use hampers their
feasibility. Achievement of this proposal will confirm the action target of rutaecarpine derivatives, which will prompt a new drug
development platform. The synthetic compounds will break through the limitation of Topl inhibitor application on clinical. In
addition, the synthetic process of new rutaecarpine derivatives will become well established.



