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METHOD 

RESULTS & DISCUSSION

Metal–Schiff base complexes have attracted increasing interest due to their remarkable structural 

versatility, high stability, and significant catalytic potential in environmentally friendly 

transformations [1,2]. Their ability to coordinate with various metal ions through tunable donor 

atoms allows fine control over their electronic and steric properties, making them highly attractive 

in catalysis. In particular, the incorporation of functional groups can enhance solubility, 

recyclability, and catalytic efficiency in green media.

Vanadium, a biocompatible transition metal, is well known for its versatile redox properties and 

ability to access multiple oxidation states, which makes it especially suitable for oxidation 

reactions [3,4]. Among these, the oxidation of olefins represents a key transformation in organic 

synthesis, leading to valuable intermediates such as epoxides and diols widely used in 

pharmaceuticals and fine chemicals.

Despite these advantages, the use of water-soluble vanadium complexes as green catalysts in 

aqueous media remains relatively underexplored [5,6]. Developing such systems is particularly 

important in the context of sustainable chemistry, as water is a non-toxic, inexpensive, and 

environmentally benign solvent. Therefore, designing efficient and reusable water-soluble 

vanadium-based catalysts represents a promising strategy for advancing green oxidation processes.

This work aims to synthesize and characterize two water-soluble dinuclear oxovanadium 

complexes, investigate their electrochemical behavior, and evaluate their efficiency as catalysts for 

the oxidation of olefins under environmentally friendly conditions.
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Operating principle of a dye-sensitized 
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the electrochemical properties were conducted

in different media such as water, DMF, Ethanol 

and Methanol with a scan rate of 100 mV/s. It 

is clear from the CV that complexC1dissolved 

in water shows the electrochemical reactions

related to the oxidation and reduction pics.

Polarization curves of the complex in water 

display cathodic and anodic peaks respectively

at about −0.726 V (Ic) and −0.154 V(Ia), 

complex does not present any electrochemical

activity in DMF, Ethanol and methanol

solutions

Two dinuclear water-soluble oxovanadium(V) complexes were synthesized and evaluated for their 

catalytic activity in the oxidation of olefins. The electrochemical behavior of these oxovanadium species 

was also investigated. An irreversible redox process was observed for the dioxovanadium complexes, 

which can be attributed to the instability of the reduced species in aqueous medium. Furthermore, both the 

vanadium salt and the corresponding complexes exhibited an irreversible one-electron transfer process, 

consistent with an ErCi mechanism.

The catalytic oxidation of styrene was carried out using these two water-soluble Schiff base complexes in 

the presence of tert-butyl hydroperoxide (tBHP) as the oxidant and water as the solvent. Both catalysts 

demonstrated high conversion rates and good selectivity toward benzaldehyde formation. The optimized 

reaction conditions highlight several advantages, including the use of a non-toxic solvent, a relatively 

benign metal center, and a straightforward procedure under mild conditions.

Future work will focus on exploring the potential application of these oxovanadium complexes in photovoltaic 

systems, with particular attention to their optical and electronic properties and their suitability for integration into 

light-harvesting devices.
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