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Resistance to conventional chemotherapy frequently arises from the overexpression of the anti-apoptotic protein Mcl-1[1]. To breach this therapeutic barrier, we employed a "hybrid drug design" strategy [2], developing the highly modifiable thiazolidine-2,4-dione scaffold into a novel class of inhibitor.



By integrating CADD, 25 novel derivatives were designed and synthesized with high stereoselectivity. The characteristic configuration was unequivocally confirmed via X-ray and 2D-NMR. Biological evaluations identified 5a and 5e as potent Mcl-1 inhibitors. Mechanistic WB analysis confirmed that the compounds trigger the intrinsic mitochondrial pathway via a Caspase-9/3/PARP1 signaling cascade. Furthermore, broad-spectrum screening identified 4j  exhibits selective cytotoxicity. DFT simulations level elucidated that the frontier molecular orbital distribution of the catechol-bearing derivative 5b (IC50 = 0.09 μM) correlates directly with its superior ROS-modulating capacity [3]. Collectively, this study validates the significant potential of this scaffold as a promising lead for targeted oncotherapy.
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Z = O and S;

R = H, Alk, Ar.
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