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ABSTRACT:  

A summary of the many different biological actions that are related with pyrazole moieties is provided in this 

review. Anticancer, antiviral, antibacterial, anti-inflammatory, anti-obesity, anticonvulsant, and antidepressant 

effects are some of the activities that are highlighted by this substance. The purpose of this review is to 

consolidate the findings from a variety of investigations that have been conducted on the biological effects of 

pyrazole compounds, as reported by researchers. 
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Introduction: -  

Pyrazole is a simple aromatic heterocyclic chemical 

molecule composed of a five-membered ring with three 

carbon atoms and two nitrogen atoms arranged next to 

one another (Figure 1). Its molecular formula is C₃H₄N₂. 

The term 'pyrazole' was first introduced by Ludwig 

Knorr in 1883. Pyrazole-based compounds exhibit 

diverse biological effects, including anticancer, anti-

inflammatory, antimicrobial, and pain-relieving 

activities. Compounds containing pyrazole structures 

have distinctive properties that make them valuable in 

medicinal chemistry. Many pyrazole derivatives are used 

as pharmacophoric components in various drug 

molecules [1]. Pyrazole is a colorless crystalline 

compound that melts at 69–70°C and boils between 186–

188°C, a property influenced by intermolecular 

hydrogen bonding. The compound exists in two 

tautomers that rapidly interconvert, making them non-

separable (Figure 2). A detailed review of this 

heterocyclic class revealed that pyrazole-containing 

pharmacophores play a significant role in the 

development of bioactive agents in medicinal chemistry 

[2].   
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Literature Review: - 

This review primarily focuses on biologically active 

pyrazole compounds with significant therapeutic 

potential. Pyrazole-containing compounds are widely 

acknowledged for their notable biological activity and 

importance as heterocyclic structures in medicinal 

chemistry [3,4,5]. A review of existing studies 

demonstrates that pyrazole derivatives exhibit a wide 

range of pharmacological effects. 

1) Anticancer Activity: 

Cancer remains a major global health concern and is 

currently the second leading cause of death worldwide 

[6]. Several pyrazole derivatives have shown promising 

anticancer activity. In particular, isolongifolanone 

derivatives incorporating a pyrazole ring have been 

identified as potential candidates for anticancer therapy 

[7] (Figure-3).    

 

(Figure- 3: Pyrazole ring containing isolongifolanone 

derivatives with antitumor activity.) 

Pyrazole-pyrimidine compounds and their bioisosteres 

are heterocyclic structures known for a range of 

biological activities, including notable antitumor effects 

[8] (Figures 4, 5, 6). A series of 4-benzoyl-1,5-diphenyl-

1H-pyrazole-3-carbonyl thiourea derivatives have 

demonstrated significant anticancer activity, making 

them promising candidates for the treatment of leukemia, 

liver cancer, and colon cancer [9] (Figure 7). 

 

2) Antimicrobial Activity: 

The major diseases spread in the environment only 

because of microbes. Even in the hospital’s intensive 
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care units are polluted by microorganisms, specially, 

Gram‐positive bacteria. Hence, there is a need to develop 

antibiotics which contain microbial‐resistant agents. 

Hence, the current study aimed to develop prominent 

antimicrobial drug‐related compounds. Heterocycles 

containing Pyrazole derivatives shows antimicrobial 

activity.  A novel synthesized tri-substituted pyrazole 

derivatives shows measurable antimicrobial Activity 

[10] (Figure- 8, 9). A series of ethyl-1-(5- phenylfuran-

2- carbonyl)-5-propyl-1H-pyrazole-3-carboxylate 

compounds which displayed significant fungicidal 

activity against various fungi, especially against P. 

infestans [11]. Pyrazoles are the class of azoles as 

antimicrobial agents due to the increasing resistance of 

pathogenic microbes to multiple drugs including 

ciprofloxacin [12]. 

 

 
3) Anti-inflammatory Activity: 

Pyrazole-based compounds, such as celecoxib, are well-

known for their significant anti-inflammatory properties, 

making them valuable in the pharmaceutical industry 

[13] (Figure-10). Recent pyrazole derivatives, 

specifically compounds A, B, C, and D, have shown 

notable potency and selectivity against the COX-2 

enzyme, exhibiting IC₅₀ values of 39.4, 61.2, 38.7, and 

39.1 nM, respectively. These compounds performed as 

well as or better than celecoxib in in vivo anti-

inflammatory evaluations [14]. The development of 

pyrazole derivatives continues to offer great potential for 

advancing anti-inflammatory drug research. 

 
 

4) Antidiabetic Activity:  

Several pyrazole derivatives have demonstrated notable 

antidiabetic potential. Among the synthesized 

compounds, 2-(5-(1H-indol-3-yl)-3-phenyl-1H-pyrazol-

1-yl)-4-(4-bromophenyl) thiazole demonstrated the most 

potent antihyperglycemic effect, recording an IC₅₀ of 

236.1 µg/mL. This activity was compared to the 

reference drug acarbose, which showed an IC₅₀ of 171.8 

µg/mL. Additionally, compounds E, F and G bearing 

fluoro, bromo, and hydroxyl substituents on the phenyl 

ring attached to the thiazole pyrazole core exhibited 

significant inhibitory activity [15] (Figure-11). 

Additionally, novel urea and thiourea derivatives were 

synthesized via reactions between pyrazoles and 

corresponding isocyanates or isothiocyanates. 

Subsequent cyclization of the thiourea intermediates 

produced cyclic structures, some of which displayed 

strong antimicrobial properties, while others 

demonstrated significant hypoglycemic effects.[16] 

 

5) Anticonvulsant and Antidepressant Activity: 

Mohamed Abdel Aziz and other in 2009, synthesized 

new derivatives of a series of pyrazole and shown their 

potential anticonvulsant and antidepressant properties. 

Compounds 4a and 4b (Figure-12) demonstrated 

antidepressant effects in the tail suspension test, while 
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derivatives 11a, 11b, and 11d (Figure-13) exhibited 

anticonvulsant activity in mice using the PTZ-induced 

seizure model [17]. 

 

 

 
6) Anti-obesity Activity: 

Obesity significantly increases the risk of developing 

several chronic conditions, including type 2 diabetes, 

coronary artery disease, stroke, non-alcoholic fatty liver 

disease, sleep apnea, osteoarthritis, and specific types of 

cancer [18] (Figure-14). Cottineau et al. synthesized a 

novel series of substituted pyrazole-4-carboxylic acids 

and assessed their potential antidiabetic properties. 

Among the compounds tested, compound H 

demonstrated the most promising hypoglycemic effect 

[19] (Figure-14). Sharon et al. developed a novel series 

of 5-[(5-aryl-1H-pyrazol-3-yl) methyl]-1H-tetrazoles 

and investigated their antihyperglycemic effects in vivo. 

Among the compounds tested, compound I showed a 

24.6% reduction in blood glucose levels at a dose of 100 

mg/kg [20]. Several pyrazole-based derivatives have also 

demonstrated anti-obesity activity, as pyrazole is 

recognized as a key pharmacophore with a wide range of 

biological effects [21]. 

 

 
7) Antibacterial Activity:  

coumarin-pyrazole carboxamide derivatives shows 

antibacterial activity against Staphylococcus aureus, 

Listeria monocytogenes, Escherichia coli and 

Salmonella, indicating that most of compounds exhibited 

moderate to potent antibacterial activities. [22] pyrazole 

present in quinoline-pyrazole hybrid derivatives shows 

antibacterial activity against three common pathogenic 

bacterial strains Staphylococcus aureus, Escherichia coli 

and Pseudomonas aeruginosa. [23] A pyrazole, triazole 

based benzohydrazones containing 4-chloro (compound 

– J) and 4-nitro (compound – K) derivatives showed 

significant broad spectrum of antibacterial activities 

against both Gram-positive (Staphylococcus aureus and 

Bacillus cereus) and Gram-negative (Escherichia coli 

and Pseudomonas aeruginosa) bacteria.[24] (Figure – 

15) 
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8) Antiviral Activity: 

Pyrazole derivative containing oxime ester group have 

good anti-TMV bioactivity. [25] A new heterocyclic 

compound is formed from pyrazole and thiazole 

containing moieties which is actively antivirus agent. 

[26] Various pyrazole derivatives were synthesized by 

reacting 5-chloro-4-formyl-3-methyl-1-phenylpyrazole 

with selected nitrogen- and carbon-based nucleophiles. 

The synthesized compounds were evaluated for their 

antiviral efficacy against NDV, showing that hydrazone 

derivative compound L and thiazolidinedione compound 

M provided complete protection with no mortality, and 

pyrazolopyrimidine derivative compound N offered 95% 

protection.[27] (Figure – 16) 
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Conclusion: - 

The literature reviewed above indicates that pyrazole 

compounds and their derivatives exhibit a broad range of 

biological activities. This review summarized the 

findings of various researchers on the pharmacological 

properties of synthesized pyrazole compounds. Further 

studies are needed to explore additional therapeutic 

potential of pyrazoles, especially for diseases that present 

significant challenges in medical treatment. 
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