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Graphical Abstract

A potent and active MDM2-p53 inhibitor
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Abstract

The tumor suppressor p53 protein plays an important role in the cell by preventing the division of
cells carrying mutated version of genome. Our approach is to synthesize a small molecule which will
be able to block the MDM2-p53 interaction and regeneration of the p53.The designed compounds
4a-p were synthesized, in a simple smooth method using an asymmetric 1,3-dipolar reaction as the
key step. The chemical structure for all synthesized compounds was elucidated and confirmed by
spectral analysis. The molecular complexity and the absolute stereochemistry of 4b and 4e designed
analogues was determined by X-ray crystallographic analysis. The cytotoxicity of the synthesized
compounds was tested against colon (HCT-116), prostate (PC-3) and hepatocellular (HepG-2)
cancer cell lines. Molecular modeling revealed that compound 4d binds through hydrophobic-
hydrophobic interaction with the essential amino acids (LEU: 57:A, GLY: 58:A, ILE: 61:A, and His:
96:A) in the p53-binding cleft, as the standard p53-MDM2 inhibitor (6SJ). The mechanism of the
anticancer activity of compound 4d was further evaluated and the study showed that compound 4d
inhibited the colony formation, cell migration, arrested the cancer cell growth at G2/M and induced
apoptosis through intrinsic and extrinsic pathway. The transactivation of p53 was confirmed where
compound 4d increased the level of activated p53 by flowcytometry and induced mRNA level of
cell cycle inhibitor p21.
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