
VII. ABSTRACT 

The introduction of new antibiotics (e.g. linezolid, daptomycin or fidaxomicin) to 

treatment in the 21st century has not overcome the trend of increasing the drug resistance of 

bacteria against available antibiotics. Thus there is continuous need to look for new biologically 

active substances of antibacterial activity, particularly effective against gram-negative strain of 

bacteria. Unfortunately, the search for new antibiotics is not very profitable for pharmaceutical 

concerns. In 2004, potential antibiotics constituted only 1.6% among of drugs in various phases 

of clinical trials. Increasing resistance to available drugs and lack of new acting molecules has 

also been observed for antifungal drugs. The use of potential candidates for drugs limits 

unsatisfactory physicochemical parameters such as too high lipophilicity.  Therefore 

modifications of acting molecules are necessary to improve bio- and pharmaceutical availability 

of probable drugs. 

Thio/semicarbazide and pyrazole derivatives are the interesting group of compounds 

especially for searching new biologically active compounds. Thus the aim of my work was to 

synthesize new compounds of abovementioned derivatives having potential antimicrobial 

activity. I have used cyanoacetic acid hydrazide and 1-cyanophenylacetic acid to this purpose. 

As a result of the planned syntheses, I received 90 semicarbazide, thiosemicarbazide and 

pyrazole derivatives. During my experiments I modified the known methods of synthesis of 

pyrazole derivatives and developed new ones. I confirmed the structure of synthesized de novo 

compounds with 1H and 13C NMR spectroscopy, IR and Raman spectroscopy. Whereas X-ray 

structure analysis was performed for selected compounds. Based on theoretical calculations, I 

determined that the most stable tautomer for all tested semicarbazide derivatives was a structure 

containing two carbonyl groups, regardless of the presence, type and the position of the halogen 

atom in the phenyl ring. 

The lipophilicity parameters of the compounds were determined with the use of reversed 

phase thin layer chromatography (RP-TLC) and compared with the calculated theoretical 

values. The highest RM0 values obtained in both theoretical and practical manner were measured 

for some derivatives belonging to 1-cyanophenylacetyl-4-substituted thiosemicarbazide group.  

The antimicrobial activity of the newly synthesized compounds have been tested.  

Minimal Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) 

were determined for compounds having antimicrobial activity. The 4-substituted 

thio/semicarbazide derivatives of phenylcyanoacetic acid hydrazide exhibited the highest 

antimicrobial activity among the group of linear compounds. The activity against S. aureus, S. 



epidermidis, S. mutans and E. coli as the reference substance of some compounds were 

investigated. One of the investigated compounds turned out to be active against S. aureus, S. 

epidermidis and S. mutans at MIC = 1.95 μg/ml. Linear derivatives also exhibited antifungal 

activity. The MIC values established were in the range 15.63-62.5 μg/ml. The highest 

antibacterial activity of investigated derivative with MIC = 15.63 μg/ml against C. krusei. 

Pyrazole derivatives exhibited activity against both bacteria and fungi. These compounds 

inhibited the growth of S. aureus at concentration 31.25 μg/ml and 62.5 μg/ml, respectively. 

The highest antifungal activity was demonstrated by pyrazole derivatives bearing phenyl ring 

and thioamide group. The lowest still active concentration of these compounds was obtained 

against C. parapsilosis, C. albicans and C. krusei. 

Analysis of the relationship between the productivity and alkalinity lead to the conclusion 

that the presence of both aromatic ring and thioamide group promotes antimicrobial activity. 

Whereas the presence of the 4-nitrophenyl substituent increases only antifungal activity. The 

biological activity of thio/semicarbazide derivatives is influenced by the kind and position of 

substituent in the phenyl ring. In the case of the halogen phenyl substituent the ortho position 

is preferred. 
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