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Three new Mn(II) complexes with imidazo[1,2-a]pyridine

derivatives were synthesized and structurally characterized in a

solid state by single crystal X-ray diffraction, FT-IR and Raman

spectroscopy, and thermal analyses. The investigated

compounds include [Mn(3-Climpy) Cl (MeOH) ] (1), [Mn(3-

Brimpy) Cl (MeOH) ] (2), and a rare double chloro-bridged

coordination polymer [Mn(impy) Cl ]  (3). Spectroscopic

studies were used to assess their potential stability in DMEM

(Dulbecco’s Modified Eagle Medium), and encapsulation in

Pluronic P-123 micelles improved their solubility in aqueous

solution, as well as cellular uptake and selectivity. Biological

evaluation revealed negligible cytotoxicity against most cancer

and control cell lines, but unexpectedly high activity against

pancreatic adenocarcinoma (PANC-1), exceeding that of

cisplatin. Complex 2, bearing a bromine substituent in the

imidazole ring, showed the strongest effects, correlating with

enhanced intracellular accumulation, reactive oxygen species

(ROS) generation, and mitochondrial membrane potential

disruption. Molecular docking and protein binding assays

demonstrated moderate affinity toward human serum albumin

(HSA) and transferrin, whereas DNA interaction was weak and

non-damaging. These results highlight the structure–activity

relationship of Mn(II) imidazo[1,2-a]pyridine complexes and

support their potential as targeted redox-active agents against

pancreatic cancer, with polymeric encapsulation providing an

effective strategy to enhance biological performance.
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