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Cancer and bacterial infections are major health challenges, with both treatments often limited 
by poor selectivity and significant side eƯects. Chemotherapy targets rapidly dividing cells but 
harms healthy tissues, causing severe adverse eƯects, while antimicrobial drugs can disrupt 
beneficial microbial flora and face growing resistance. These issues highlight the urgent need for 
therapies that are more selective and eƯective. 

Rhenium dicarbonyl complexes, less studied than their tricarbonyl counterparts, exhibit unique 
properties that hold promise for medicinal applications. This work investigates their potential 
against cancer cell lines and bacterial strains, aiming to develop innovative therapeutic agents to 
address the limitations of current cancer and antimicrobial treatments. 

This project focuses on developing novel synthetic methods for α-diimine rhenium dicarbonyl 
complexes, which are less explored than their tricarbonyl counterparts due to synthetic 
challenges. Chapter II details a redox-mediated decarbonylation pathway to produce these 
complexes with σ- and π-donor ligands. The rise of antimicrobial resistance demands innovative 
drugs with new mechanisms of action. Rhenium complexes, known for their high antimicrobial 
activity and low toxicity, are promising candidates. Chapter III explores the synthesis and 
antimicrobial evaluation of rhenium di- and tricarbonyl complexes. These complexes show 
potential as anticancer agents due to their unique chemistry and geometries. Chapter IV 
investigates the anticancer activity and functional group reactivity of rhenium dicarbonyl 
compounds. Azole derivatives, widely used against microbial pathogens, may enhance activity 
when coordinated to rhenium. Chapter V examines 17 rhenium complexes with azoles for 
antimicrobial applications. Finally, Chapter VI includes two minor contributions on antimicrobial 
rhenium tricarbonyl complexes and nitrosylation studies. 
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