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Study of transition metal complexes of a pyrazole-substituted tripodal TREN-derivative
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One approach to metalloenzyme modelling is the use of tripodal ligands. These type of ligands usually possess relatively rigid structure, which resembles the active centres of many metalloenzymes, and their polydentate nature may enable the binding of several metal ions. The N-substituted derivatives of the tripodal platform TREN (tris-2-aminoethylamine) are probably good candidates for such purposes.
In the present work I report the synthesis and characterisation of a novel pyrazole-substituted tripodal ligand, 4’-TPZAA (tris[N-(1H-pyrazolyl-4-methyl)-2-aminoethyl]amine, Figure 1.) and it’s transition metal complexes. The investigated metal ions were the following: Mn(II), Fe(II), Co(II), Ni(II), Cu(II) and Zn(II). For the characterisation of these complexes pH-potentiometry and UV-Vis spectrophotometry were applied.
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Our ligand forms MHL, ML and MH-1L composition complexes with cobalt(II)-, nickel(II)-, copper(II)-, and zinc(II)-ions (logK(ML) = 8,90, 9,61, 15,84, 10,64 respectively). The stability of the complexes indicate tetradentate corrdination of the ligand in all ML and MH-1L complexes. The characteristic UV-Vis spectra of the Cu(II) and Co(II) complexes indicate trigonal bipyramidal structure. Only unsoluble multinuclear complexes were only observed for copper(II) and iron(II). At [Cu(II)]:[L]=1:1 ratio and at low pH (~3-4) blue precipitate formed, whis was not observed in the presence of ligand excess. This precipitate wasn’t dissolvable in any common solvent, and that indicates the formation of a pyrazole-bridged polimer structure. Similar phenomenon was experienced with iron(II) around pH=7.
Comparing the basicity corrected stability constants of 4’-TPZAA complexes with those of the corresponding TREN species, it can be noted that our ligand forms two orders of magnitude more stable complexes. This can be attributed to the possible π-stacking or (water-bridged) H-bonding interaction between the pyrazole rings, which stabilize the structure of 4’-TPZAA complexes.



imgrId15480787683a07.gif




