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Abstract: Pyrazoles are well known for their therapeutic effect and well document in literature. This study 

focuses on the resent development of Pyrazoles derivatives and their biological activities such as antimicrobial, 

antifungal, anti-inflammatory and antitumor activity. This review provides collective information about 

substituted/fused ring pyrazole system and highlights some examples of pyrazole containing chemotherapeutic 

substances in the current literature.    
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Introduction:  

In the literature exploration of wide variety of heterocyclic compounds have been done for the development of 

potential biologically active compounds. Among these heterocyclic compounds, pyrazoles ring with different 

substitution considered as one of the key compound that are known for their various chemotherapeutic activity 

such as antimicrobial,[1,2] antifungal,[3] and antiviral agents.[4]. Moreover, there are large number of fused 

ring pyrazole derivatives are well documented in history having various antileukemic,[5] antitumor[6,7] and 

antiproliferative[8,9] activities. Pyrazole derivatives also have considerable importance due to the practical 

application in field of agriculture science [10, 11]. Phenylpyrazole based fipronil and its analogs are widely 

used as insecticides for plant protection (crops, vegetables, fruits) and also used as biocides for invertebrate pest 

control in fish farming. [12]  

In this review, we address pyrazole based compounds having different chemotherapeutic activity such as 

antibacterial, antifungal, anti-inflammatory and anticancer activity.  
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Anti-bacterial and Antifungal activity:  

Xin Guo et al. developed a series of novel 7-(3-amino-(2-methyl-)pyrrolo[3,4-c]-pyrazol-5(2H,4H,6H)-

yl)fluoroquinolone derivatives. These newly developed compounds were evaluated for their antibacterial 

activity against Staphylococcus aureus including MRSA, Staphylococcus epidermidis, Streptococcus 

pneumoniae, Klebsiella pneumoniae and Pseudomonas aeruginosa. Results reveal that most of the target 

compounds have good activity against S. aureus including MRSA and S. epidermidis including MRSE. 

Compounds 1, 2 and 3 showed similar potencies as reference drug gemifloxacin. [13] 

    
 

  
Xin-Hua Liu et al. reported a series of novel 1-(5-substituted-3-substituted-4,5-dihydropyrazol-1-yl)ethanone 

oxime ester derivatives. All the compounds screened for their antibacterial activity against B. subtilis ATCC 

6633, Escherichia coli ATCC 35218, P. fluorescens ATCC 13525, and S. aureus ATCC 6538. The results show 

that compounds 4 and 5 can strongly inhibit Staphylococcus aureus DNA gyrase and Escherichia coli DNA 

gyrase. [14] 
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Wedad M. Al-Adiwish et al. reported the synthesis of pyrazolo[1,5-a]pyrimidine and pyrazolo[5,1-

c][1,2,4]triazine derivatives and screened for their antibacterial activity. Most of the compounds show 

inhibitory effect against bacteria including MRSA, S. epidermidis, E. faecalis, B. subtilis and S. typhimurium. 

Compounds 6 and 7 showed pronounced antibacterial activity against B. subtilis. Whereas 8, has greater 

inhibitory activity toward B. subtilis, S. aureus, and E. coli. [15] 

 

 

Pawan K. Sharma et al. synthesized pyrazole-4-carboxylic acids and carbothioamides and evaluated for their in 

vitro antibacterial activity against four pathogenic bacterial strains namely, Staphylococcus aureus, Bacillus 

subtilis (Gram-positive), Escherichia coli, Pseudomonas aeruginosa (Gram-negative) and in vitro antifungal 

activity against two pathogenic fungal strains namely, Aspergillus niger and Aspergillus flavus. Three tested 
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compounds, 9, 10 and 11 exhibited moderate antibacterial activity against Gram-positive bacteria and 12 

showed moderate antifungal activity against the tested fungi. [16] 

 

A. Padmaja et al. reported a series of a substituted pyrazole derivatives, all compounds were synthesized from 

Michael adducts, 2-(1,2-diaroylethyl)malononitrile and 2-(1,2-diarylsulfonylethyl)malononitrile by 

cyclocondensation reaction with suitable nucleophile. All the target compounds were evaluated for their 

antimicrobial and antioxidant activities. The results of preliminary antibacterial data revealed that, compounds 

13 exhibited maximum activity against Grampositive bacteria with inhibitory zone >30 mm and good activity 

against Gram-negative bacteria (inhibitory zone >25 mm).[17] 

 

Dun-Jia Wang et al. reported several new trifluoromethyl-1H-pyrazoles by reaction of hydrazine monohydrate 

with 1,3-diketones. All structures were established on the basis of elemental analysis, IR, 1H NMR and EI-MS 
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spectroscopy data. These newly synthesized compounds were subject for their anti-microbial activities by disc 

diffusion method against Escherichia coli, Staphylococcus aureus, Pyricularia oryzae and Rhizoctnia solani. 

Most of the trifluoromethyl-1H-pyrazoles derivatives exhibited a certain degree of anti-bacterial and anti-fungal 

activities. Compound 14 and 15 exhibited slightly higher activities against E. coli, S. aureus, P. oryzae and R. 

solani as compared to other derivatives. [18] 

 

 

Anticancer activity: 

M. K. A. El Hamid et al. synthesized a series of new 1-aryl-4-benzylidenehydrazinyl-3-methylsulphanyl-

pyrazolo[3,4-d]pyrimidines derivatives. These compounds screened for their cytotoxic activity against human 

breast cancer cell line, MCF7.  Most of the test compounds showed potent antitumor activity comparable to 

reference drug doxorubicin. SAR study showed that the 1-phenyl substituted series 16 exhibited better 

antitumor activity than 1-(4-methoxyphenyl) substituted series 17. It is also noted that compound (18) found to 

have most potent activity among the test compounds with IC50 equal to 7.5 nM.[19]  
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Ibrahim M. Abdou et al. reported a new series of 2,4-Dihydropyrazole glucoside derivatives. All these 

compounds were tested for their antitumor activity towards human promyelotic leukemia (HL60) cell line. 

Glucoside (19), exhibits better in vitro biological activities with IC50 value of 16.4 μM against proliferation of 

the human promyelotic leukemia (HL60) cell line. [20] 

 

 

Benedetta Maggio et al. reported the synthesis of substituted 3-amino-N-phenyl-1H-indazole-1-carboxamides. 

Some of synthesized compounds were evaluated for their in vitro antiproliferative activity against leukemia, 

non-small cell lung, colon, CNS, melanoma, ovarian, renal, prostate and breast cell lines. Preliminary data 

showed that some of the compound was able to inhibit cell growth. Among these Compound 20, found to be the 

most active compound of the series, showing GI50 values in the 0.041-33.6 mM range.[21] 

 

Shi-Li Shen et al. reported a series of novel chiral ferrocenylpyrazolo[1,5-a][1,4]diazepin-4-one derivatives. All 

the compounds subjected for their preliminary biological activity against A549, H322 and H1299 lung cancer 

cells. Results of tested compounds revealed that the compound, 21a-c were more effective against A549 cell. 

Whereas these compounds also inhibited growth of H1299 and H322 cells by inducing apoptosis. According to 

SAR study the anti-tumor activities of these compounds also depends upon the nature of substituents present on 

benzene moiety. [22] 
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Anti-inflammatory activity: 

Fatma A. Ragab et al. reported the synthesis of some novel 1,3,4-trisubstituted pyrazoles derivatives and 

screened for their anti-inflammatory and analgesic activities as well as their ulcerogenic liability. Anti-

inflammatory and analgesic activities results showed that most of the compounds have significant GIT 

tolerance as compared to the standard drug phenylbutazone. These three compounds 22a, 22b, and 23 showed 

high anti-inflammatory activity and good analgesic activity. [23] 

      

Magda A.-A. El-Sayed et al. synthesized new pyrazole and pyrazoline derivatives and evaluated for their ability 

to inhibit ovine COX-1/COX-2 isozymes. Among the tested compound 8d exhibit optimal COX-2 inhibitory 

potency (IC50 = 0.26 μM) and selectivity (SI) = >192.3] as compare with reference drug celecoxib (IC50 value 

of 0.28 μM and selectivity index of 178.57). Furthermore, the anti-inflammatory activity of newly synthesized 

compounds were also investigated and some compounds possess potent anti-inflammatory activity (61–89% 

reduction in inflammation). Compound 24 showed the highest anti-inflammatory activity among the tested 

compounds with ED50 of 0.170 mmol/ as compared to diclofenac and celecoxib (ED50 = 0.198 and 0.185 

mmol/kg, respectively. [24] 
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