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ABSTRACT 

The aim of this research is to develop the novel manganese-based complexes 

to mimic the superoxide dismutase (SOD), the specific antioxidant enzyme, which 

catalyzes the dismutation of superoxide anion (O2

•-
) into oxygen and hydrogen 

peroxide (H2O2).  Manganese was incorporated into the structures of the ligands which 

were curcumin based compounds, in order to exert the SOD activity and to potentiate 

the radical scavenging ability.  Three curcumin based ligands were designed by 

modification at the keto-enol function in curcumin structure by means of cyclization   

to obtain pyrazole ring.  The introduction of nitrogen atoms as the cyclized pyrazole in 

the structure and the increase in lipophilicity of the modified structures enhanced the 

radical scavenging ability of the new ligands.  The ligands were complexed with 

manganese to obtain the proposed complexes, Mn-cpx 1-3.  The new manganese 

complexes were investigated for their radical scavenging properties i.e. the in vitro 

effects on superoxide anion (O2

•-
) and 1,1-diphenyl-2-picrylhydrazyl radical (DPPH), 

and the inhibitory action against lipid peroxidation.  Mn-cpx 1-3 exibited potent SOD 

activity with specific activity of 1150-2096 units/mg, which were able to reduce O2

•-
 

level with IC50 of 3.17-5.40 µM.  The novel complexes also scavenged DPPH radicals 

with IC50 of 20.53-26.14 µM.   The developed curcumin based ligands as well as its 

manganese complexes inhibited lipid peroxidation with IC50 values of 1.08-13.74 µM 

and 0.85-3.82 µM, respectively.  Among the prepared complexes, Mn-cpx 2 is the 

most potent SOD mimic and Mn-cpx 3 inhibited lipid peroxidation most.  All 

manganese complexes were found to exert greater radical scavenging action than the 

corresponding ligands, the starting antioxidants and trolox (the reference antioxidant) 

in all investigated protocols.  Hence, the increase of nitrogen atoms in form of 

pyrazole ring in the central bridge of the curcumin backbone and consequently 

increase in the lipophility and binding capability to the manganese atom are able to 

improve the radical scavenging activity.   
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