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Growing antimicrobial resistance is considered a potential threat for human health security by health

organizations, such as the WHO, CDC and FDA, pointing to MRSA as an example. New

antibacterial drugs and complex derivatives are needed to combat the development of bacterial

resistance. Six new copper and cobalt complexes of azole derivatives were synthesized and isolated

as air-stable solids and characterized by melting point analyses, elemental analyses,

thermogravimetric analyses (TGA), and infrared and ultraviolet/visible spectroscopy. The analyses

and spectral data showed that the complexes had 1:1 (M:L) stoichiometries and tetrahedral

geometries, the latter being supported by DFT calculations. The antibacterial activities of the metal

complexes by themselves and combined with silver nanoparticles (AgNPs; 2 -g mL-1) were

assessed in vitro by broth microdilution assays against eight bacterial strains of clinical relevance.

The results showed that the complexes alone exhibited moderate antibacterial activities. However,

when the metal complexes were combined with AgNPs, their antibacterial activities increased (up to

10-fold in the case of complex 5), while human cell viabilities were maintained. The minimum

inhibitory concentration (MIC50) values were in the range of 25-500 -g mL-1. This study thus

presents novel approaches for the design of materials for fighting bacterial resistance. The use of

azole complexes combined with AgNPs provides a new alternative against bacterial infections,

especially when current treatments are associated with the rapid development of antibiotic



resistance. © 2018 by the authors.
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