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Abstract:  The antimicrobial drug resistant against various 
bacterial strains have become a challenging situation for 
health due to which many classical antibiotics become inactive 
nowadays. To overcome this challenge, various antimicrobial 
agents have been developed to treat the infectious diseases 
spread by bacteria over the last decades. In the ongoing battle 
against bacterial infections, the need for new and effective 
antibacterial agents is paramount. Heterocyclic compounds 
regarded for drug discovery due to their drug like properties 

in recent years due to its potential as an antibacterial agent. 
This review aims to explore the current research on pyrazole 

for medicinal chemists. 
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I. INTRODUCTION

emerging resistance of various bacteria to the presently 

major concern is the resistance caused by few gram-positive 
bacteria like vancomycin-resistant Enterococcus faecalis, 
penicillin-resistant Streptococcus pneumonia and methicillin-
resistant Staphylococcus aureus
shortage of new therapeutic drugs, this resistance became global 

agents has gained substantial importance because of their 
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excessive use of these antibiotic agents results in the emergence 
of drug resistant bacteria, thus posing the major challenge to 

the multi drug resistance, thus compelling us to develop more 
effective and alternative antibiotic agents.

II. PYRAZOLE MOIETY WITH ANTIMICROBIAL ACTIVITY

Linezolid (Fig. 1), belongs to the oxazolidinone family and 

subunit of ribosome at the initiation phase. It has shown 
the activities against almost all pathogens like penicillin-
resistant Streptococcus pneumonia and vancomycin-resistant
Enterococcus faecium 
have also shown remarkable biological and pharmacological 

Linezolid 

Fig. 1

Pyrazole derivatives are so important scaffolds for antibiotic 
drugs that several reviews have been published in recent years 
elucidating the biological properties of pyrazole derivatives 

will focus on the literature related to the anti-bacterial properties 
of pyrazole.

15 (1) 2025, 111-120



112 

Fig. 2

G Daidone et al.
derivatives and were tested anti HIV and anticancer effect. 
Although these derivatives did not show much activity against 
HIV, moderated activity against tumor cell lines (IC
µM) but have shown promising anti-bacterial properties against 
gram positive, gram negative and few stains of fungi (IC

G. Menozzi et al. synthesised a number of pyrazole analogues 

rationalized the pharmacological result, docking studies of 
these derivatives have also been carried out. 

1                                   2                                     3                                    4 

Mannich bases of some pyrazole derivatives have been 

to be most promising). A trend of activity was observed in these 
compounds that electron-donating substituents improved the 
antibacterial activity and most of the derivatives have shown 
better activity against gram-negative bacteria as compared to 

 
5 

Recently R. Kumar et al. showed the importance of combination 
therapy and novel heterocycles can serve as additional 
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synthesized the pyrimidine pyrazole derivative by using 

g/mL against Staphylococcus aureus and 

Bacillus cereus.

combination of synthesized compounds with antibiotic drugs 
showed synergetic effect against A. fumigatus 

 
6                                        7                                       8                                           9 

B. Ramesh et al. synthesized dihydroprimidines and their 

bacterial activity against both Gram-positive and gram negative 

bacteria, while the other derivatives showed the moderate 

ring is responsible for the increased anti-bacterial activity and 

 
       10                                               11                                          12 

Yang et al. synthesized a series of oxazolidinone derivatives 
and their toxicities and antibacterial activities were evaluated. 

ring. All synthesized compounds have shown excellent 
g/mL). Lead compound 

13 

Y.-R. Li et al. synthesized three different series of 
pyrazole derivatives containing furan-carbohydrazide and 

g/mL) against gram positive, 

g/mL).  Compound 
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14                                                    15                                        16 

                          

Metronidazole based agents for antibacterial activities have 
been synthesised and found to inhibit the tyrosyl-tRNA 
synthetase with low cytotoxicity and potent antibacterial 

P. 
aeruginosa E. coli
for antibacterial activity, docking studies were also performed 
which indicates the inhibition of tryRS may be main factor 

ring fragment (A) exerted the highest inhibitory activity 

 
         17                                                       18 

et al.
like charge, length of peptide chain or hydrophobicity a 

agent against antibiotic resistant bacteria, gram negative 
bacteria (E. Coli, P. aeruginosa) and gram positive bacteria 
(S. epidermidis, S. aureus

increase in charge and hydrophobicity will increase the 

19 

Jimmy et al. recently reported targeting histidine kinase could 
inhibit the bacterial growth as this kinase is essential for the 
growth of bacteria. For this, they have synthesised and screened 

present in C. crescenrus
potent against both gram-positive and gram-negative bacteria, 
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S. Hassan et al. synthesised the fused pyrazole derivatives 
and their Schiff bases. All the synthesized compounds were 
screened for their anti-bacterial activities against MDR bacteria. 

.            20                                     21                                      22 

Fig. 11

mL against S. aureus S. epidermis

promising activity against the Staphylococcus aureus. 

           23                                         24 

Fig. 12

A series of novel pyrazole derivatives were synthesised by 
Ibrahim et al.

displayed more potency against C. albicans. While compound 
C. 

albicans

              25                                         26                                                    27 

Liang et al. recently synthesised a series of pyrazole derivative Around 11 compounds have showed anti-bacterial activities 

against S. pneumoniae and S. aureus
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28                                       29 

W. Zhong et al.
diverse scaffold by using bioluminescence based high 

inhibitors were comprising pyrazole scaffold. Almost all the 

 
              30                                  31                                  32 

33                              34                                           35 

et al. showed that an inhibitor of eukaryotic kinase, 
meridian in D, can modify the activities of both Gram negative 
and Gram positive bacteria. Commercially available libraries of 
gram negative bacilli were utilised for pilot screening of kinase 

 
36 

Nayak et al. recently synthesize novel pyrazole Schiff bases 
having thiophene moiety and screened them for their activities 

were not only showed potent antibacterial activities but also 

37 

Khan et al. prepared two series of pyrazole derivatives 
containing 1-substituted carbamoyl and thiocarbomoyl 
moieties. Almost all the prepared derivatives not only showed 
the moderate antibacterial activities (zone of inhibition 11-
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Despite the promising potential of pyrazole as an antibacterial 
agent, further research is needed to optimize its activity, 
improve its selectivity, and investigate its potential toxicity and 
resistance mechanisms. Moreover, in vivo studies and clinical 

compounds in treating bacterial infections in humans. 

III. CONCLUSION

Pyrazole compounds represent a new and exciting class 
of antibacterial agents with broad-spectrum activity and 
synergistic effects when used in combination with existing 

bacterial processes makes it a promising candidate for 
combating drug-resistant bacteria. However, more research 
is necessary to fully understand the potential of pyrazole 

effective clinical therapies. With continued investigation and 

against bacterial infections in the future.
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