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pH-dependent coordination sphere fluctuation in the copper(II) - 5-fluoro-salicylic acid - 2,6-bis-hidroxylmethyl-pyridin ternary system

Salicylic acid and its derivatives have antiinflammatory and painkiller activity. Compensation of negative charge of fluoro-salicylic acids by metal ion coordination or by association with a positively charged molecules may accelarate their absorption through biological membranes. In collaboration with the Slovak Technical University, our research group proved that the fluoro-salicylic acids and pyridine derivatives promote each other’s metal ion coordination [1]. We have been investigating the copper(II) – 4,5-salicylic acid – 2,6-bis-hydroxymethyl-pyridine (pydime) ternary system in our students project work. According to the crystal structure the pydime molecules are in the inner coordination sphere of the copper(II)ion, while the outer sphere 5-fluoro-salicylic acid molecules stabilize the structure by hydrogen bonding.
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The pH-metric titrations yield information about the composition of each complex, while UV-Vis and ESR spectroscopy determine the solution structure of the complexes. With increasing pH values, the coordination sphere of the copper(II)ion varied: in slightly acidic solution the coordination of pydime was dominant, whereas around pH 7 the fluoro-salicylic acids bound more tightly to the metal ion due to the deprotonation of the phenolic OH group. As the pH increased pydime occupied again the inner coordination sphere by the help of its deprotonated hydroxyl group(s).
[1] Szabó-Plánka, t., Nagy, N.V., Rockenbauer, A., Tóth, E., Gyurcsik, B., Vasková, Z., Moncol, J., Valigura D., Polyhedron, 30, 2421-2429 (2011).
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