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Design, synthesis, and activity evaluation of novel piperazine-thiazole 
cephalosporin derivatives as potential antibacterial agents

-

S. aureus
in vitro S. aureus -

-

-
in silico.

-

rin derivatives were rationally designed by structure-activity relation-
ship optimization guided by the dual structural features of penicillin-
-binding protein 2a (PBP2a) (active/allosteric sites) of S. aureus. The R 
substituents in the derivatives (formula below) were: H, 4-Me, 4-F, 4-Cl, 
4-MeO, 4-MeSO2, 3-MeO, 3-Cl, 2-Me, 2-Cl, 3,4-diMeO and 3,4-Cl2.

The highest potent activity in vitro against S. aureus exhibited the de-
rivative, where R was 3,4-Cl2 (MIC = 1.56 µg/mL) compared to cefpirome 
(MIC = 3.13 µg/mL). Mol. docking revealed its dual-target inhibition 
mechanism, forming stable H bonds with catalytic residues (Ser403, 

Arg241), thereby disrupting PBP2a conformational dynamics. The com-

a calculated logP < 3 and 2 H bond donors, along with min. toxicity risks 
based on in silico toxicity predictions.
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Table 3. The drug-like properties of cephalosporin derivatives
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