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Introduction and Background: Cancer is the second leading cause of death in the world. It
starts when normal cells in some parts of the body begin to devide out of control. Despite the
decreasd rate of mortality, advances in cancer is significantly less efficient than other chronic
diseases. Apoptosis is the most powerful defense system against cancer, so the compounds
with apoptosis inducing properties can be of interest. Today, antiapoptotic proteins named
Bcl-2 are the major targets for modern cancer therapy methods.

Method: In this study, a new scaffold was designed to interact with and inhibit the Bcl-2
protein. 12 derivatives with the phenanthrene triazine structure bearing different substitutions
on hydrazone moiety were synthesized in 4 steps. First, the triazine ring was formed via a
nucleophilic substitution reaction between phenanthrene 9,10 dione and thiosemi carbazide,
which reacted with methyliodide in the second step and formed methyl thiol group on the
triazine ring. Then, the product of the previous step reacted with hydrazine hydrate and the
methyl thiol group was replaced by hydrazine group to form hydrazone structure. In the last
step, different aldehydes interacted with the last compound to synthesize the final products.
After purifying the final products, they were determined and confirmed by means of different
spectroscopy methods including NMR, IR-spectroscopy and MS. MTT assay were performed
on two cell lines (HT-29 and MCF-7) to assess cytotoxic properties of the products. In order
to evaluate the binding modes of the products with Bcl-2 active site, molecular docking was
performed using AutoDock 4.2 and the results were further analyzed by MOE and ViwerL.ite
softwares.

Results: The results of the biological assays shows high cytotoxic properties for synthesized
products. The best ICsq value for the HT-29 cell line (which is one of the most resistant
cancers) and MCF-7 cell line were 7.6 £ 0.8 (uM) and 5.8 + 0.7 (uM), respectively.
Molecular docking studies also revealed drastic interactions between the

5.8 = 0.7 (uM) for MCF-7 cell line, binding free energy and inhibition coefficient were
calculated -8.96 (kcal) and 272.16 (nM), respectively. The main interactions contain



hydrogen binding of Argl32 with triazine nitrogens, and n-n stacking interaction of Phel05
and Tyr101 with aromatic moieties of the structure like phenanthrene or phenyl part of the
substitution. These interactions amplify the interaction between ligand and protein, and so
increase the cytotoxic effects of the compound. It can be concluded that the synthesized
products have high cytotoxic effects on HT-29 and MCF-7 cell lines and can be suggested as
essential structures in cancer therapy if the more specific biological evaluations for Bcl-2 and
DNA-intercalation properties, and the molecular docking procedures on DNA confirm their
cytotoxicity and specificity.
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