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Abstract. This research aims to synthesise new amoxicillin and pyrazole-

based complex compounds using metal ions with ligand-metal structures, 

structurally characterise them and check for their bio-activity on 

microorganisms. The structure of the newly synthesised compounds is to be 

confirmed based on analytical and spectral data. Some of the prepared 

compounds are to be evaluated for their in vitro activity on different bacterial 

strains. The reaction of pharmaceutically active compounds, such as 

pyrazoles and amoxicillin, with metal ions that are high-potential bioactivity 

stimulators is supposed to produce a superior compound by a proper 

structural organisation of these compounds. 

1 Problem definition, background, research methodology and our 
progress 

Antimicrobial resistance in bacterial pathogens poses a challenge in treating both Gram-

positive and -negative bacteria. The diseases that result from these phenomena are difficult 

to treat and may even be untreatable with conventional antibiotics. As there is a shortage of 

effective therapies and very few new antibiotics, creating new, complex compounds could 

potentially help or solve the problem of antibiotic resistance. 

Amoxicillin is one of the most commonly used antibiotics. It is an amino-penicillin produced 

by adding an extra amino group to penicillin to battle antibiotic resistance. 

Pyrazole and its derivatives are potent medicinal platforms and exhibit a full spectrum of 

biological activities. Three different pyrazole compounds will be used as bases on which 

other complex compounds will be created. 

As the principle of this synthesis is the relation between metals and ligands, metal was chosen 

on the basis of health activity. The metals to be used are Pd, Ru, Pt, Zn, Co, and Cu. 

The workflow is organised in three parts: synthesis, physicochemical characterisation and 

bio-activity study. Thus far, all the materials have been prepared for the first stage of our 

work – synthesis. 

                                                 
 



2 Future work and Conclusions  

The aforementioned first stage of our work should be finalised during September, with the 

possible addition of new syntheses in the later stages of the work. The second – 

physicochemical characterisation phase is planned to finish by June 2023 and will consist of 

characterisations via XRD, XRF, IR, UV/VIS, CHNS, and other instrumental and analytical 

analyses, while the final phase should be concluded in September 2023. 

 

As pyrazole derivatives are found to be pharmacologically more potent, their synthesis is a 

potential area of scientific research. In combining amoxicillin and pyrazole derivatives with 

stated metals, new complex compounds could be superior in their effectiveness and safety in 

treating different health conditions and/or express completely different spectra of activity. It 

will be interesting to observe what these modifications can do to the activity of newly 

developed complexes, as some of them could show the potential of potent therapeutic agents 

in the future.  
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