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Abstract:

Purpose: The design and synthesis of compounds with the novel mechanisms of inhibiting

cancer cell growth has become an important field of research. In the present study, which was the

following of the previous studies, the importance of the presence of pharmacophore Y.¢.o-

trimethoxyphenyl (TMP) on the cytotoxic activity and inhibitory activity of tubulin
polymerization was evaluated in a series of hybrid structures.

Materials and methods: The designed Schiff bases were synthesized according to the scheme

presented below and their characteristics including melting point, FTIR, 'HNMR, and "CNMR



spectra were determined. The cytotoxicity of the synthesized compounds against the four cell

lines of HT\+A+, HepGY, MCFYV, and Ao¢4 belonging to fibrosarcoma, liver, breast, and lung

cancers, were investigated using the MTT assay method, and the percentage of viability in the

presence of different concentrations of these compounds as well as the corresponding IC,. values

were calculated. In the next step, the compounds with appropriate IC,. were selected and their

ability to inhibit tubulin polymerization by means of the kit belonging to the Cytoskeleton

Company was investigated. The percentage of inhibition of polymerization and corresponding

IC,. in the presence of different concentrations of the selected compounds were calculated. In the

next step, the AutoDock software and crystalline structure of tubulin with the PDB code \SA-

was used to examine the mechanism of probable binding and calculation of binding energy of the

selected compounds to tubulin.
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Scheme \- Synthesis of Schiff base derivatives

Results: The obtained spectra of attained compounds showed that the desired compounds were

synthesized. The results of cytotoxicity effect of M-+¥ compounds revealed that only M-+¥-a

(IC,. =Vvo,1£ Y+ ,0 uM against the HT\ + A+ cell line)

exhibited suitable inhibitory effect and the other compounds of this group did not show

appropriate cytotoxic effect. Among compounds of the M-+ ¢ group, the three compounds of M-



+¢-a, M-+ ¢-b, and M-+ ¢-d inhibited the HepGY cell line by IC,. of Yo ,vO+ A uM, YV, YOY.Y uM,

and Y¢¢vAOL,) uM, respectively. Thereafter, the tubulin polymerization inhibitory activity of

these three compounds in combination with colchicine, as positive control of tubulin inhibitor

was investigated. The related IC,. values were found to be +,\VO+ »\ uM, VY )NADO«YY uM,

YU,VYOY VY uM, and + V4 £ +,» ) uM for M-+ ¢-a, M-+ ¢-b, M-+ ¢-d and colchicine, respectively.

Conclusion: To sum up, the obtained results of the present study showed suitable correlation

between cytotoxicity effect and tubulin polymerization inhibitory activity as well as the results of

docking studies (in terms of binding energy and the ability to interact with CysY¢) of tubulin

binding site of tubulin).

Keywords: Y.¢0-trimethoxyphenyl, Schiff base, cytotoxicity, tubulin polymerization inhibitory

activity
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