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Ibuprofen a non-steroidal anti-inflammatory drug (NSAID) is among the most prescribed drug on 
the world. Copper(II) complexes with NSAIDs are more active than their parent drugs and exhibit 
a lower toxicity than inorganic forms of copper [1] . Further, many of these complexes, including 
that of copper ibuprofenate complex, have a better anti-ulcer protective effect than the parent 
drugs. Binary and some ternary copper(II) ibuprofenate complexes are dimeric of the general 
formula Cu2(Ibup)4L2, where L is solvent or monodentate ligands , and having the known paddle-
wheel dicopper(II) tetracarboxylates structure [2]. 

As part of our on-going research on the interaction of copper(II) ion with anti-inflammatory drugs 
which contain carboxylate group and with biologically important ligands that contain nitrogen 
atoms, as models for copper proteins, we had previously prepared and studied biological activities 
of binuclear and mononuclear copper(II) ibuprofenate complexes [3]. We report here the synthesis 
and characterization, superoxide dismutase and oxidase activities of mononuclear copper(II) 
ibuprofenate adducts with 1,2-dimethylimidazole (1), benzimidazole (2) and pyrazole (3) of the 
formula [Cu (Ibup)2 Ln],where n=2 for complexes (1) and (2), or 4 for complex (3). The X-ray 
molecular structure measurements of complex (1) showed that it is monomeric and has trans-
CuN2O2+O2 chromophore. The copper(II) ion is coordinated in the equatorial plane to two 1,2-
dimethylimidazole molecules through the nitrogen atoms in trans geometry and two carboxylate 
oxygen atoms each from one ibuprofenate anion. The second carboxylate oxygen atoms of 
ibuprofenates interact weakly with copper in the axial positons. Available spectral data for 
complex (2) indicated that this adduct is analogous to complex (1) and contain CuN2O2+O2 
chromophore in which the nitrogen atoms are coming from two benzimidazole ligands. In the  
pyrazole adduct, complex (3), the spectral data indicated that it has CuN4+O2 chromophore with 
four pyrazole ligands are coordinated to Cu2+ ion in the equatorial plane and the two ibuprofenate  
ions are coordinated axially,as monodentate ligands, through one of the carboxylate oxygen atoms. 

The superoxide dismutase (SOD) mimetic activities of complexes (1), (2) and (3) are determined 
and compared to those obtained previously for Cu(II) complexes with other anti-inflammatory 
drugs. The results indicated that these complexes are potent SOD mimics. These complexes are 
found to catalyze the oxidation of 3,5-di-tert-butylcatechol to the corresponding o-quinone and the 
oxidation of o-phenylenediamine to 2,3-diaminophenazine. The formation of copper ion 
semiquinone species in these reactions, which may be the catalytic intermediate that reacts with 
oxygen which leads to the formation of the respective product, is demonstrated 
spectrophotometrically. Initial studies for the catalytic oxygenation of 3,5-di-tert-butylphenol to 
3,5-di-tert-butyl-o-benzoquinone by these complexes in the presence of hydrogen peroxide will be 
presented. 
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