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Pyrazole is a heterocyclic motif and has a place in the field of medical chemistry. The pyrazole moiety 
plays an important role in many biologically active compounds and therefore represents an interesting 
combination and a medicinal chemical template. Furthermore, pyrazole is also widely used as a useful 
synthon in organic synthesis. This review includes a recent literature review on the synthesis of 
pyrazole derivatives and biological research reporting methods. Derivatives of pyrazole are considered 
the most active heterocyclic compounds in nature, with a wide range of diverse biological and 
pharmacological activities, such as antibacterial, antifungal, anti-inflammatory and antitubercular, 
Anticancer, analgesic, anticonvulsant, anti-obesity, antidepressant, anti-leishmania, antioxidant activity. 
The recent success of pyrazole COX2 inhibitors has further highlighted the importance of these 
heterocycles in medical chemistry. 

Key Words: Pyrazole, Pharmacological Activity, Anti-inflammatory, Analgesic, Anti-microbial activity,  
Anti-cancer. 

INTRODUCTION 

Pyrazoles are five-membered chemical 

compounds that contain a heterocycle with three 

head-to-head carbons and two nitrogen atoms. 

Pyrazole kind ligands are very significant in 

organometallic chemistry due to their wide 

usage area.[1] Pyrazole is a heteroaromatic 5-

membered compound comprising two adjacent 

nitrogen atoms. NH-pyrazoles because they 

have a pyridine-type proton-acceptor nitrogen 

atom (C=N) and one pyrrole-type nitrogen atom 

(N– H) that show proton-donor behavior that can 

perform as both moderately weak acids and 

weak bases.[2]  

Pyrazole shows a broad range of biological and 

synthetic applications. More than a few  

 

pyrazole-based drugs namely, rimonabant, and 

fezolamine, difenamizole, celecoxib, etc., with 

excellent, anti-obesity, antidepressant, 

analgesic, and/or anti-inflammatory activities 

have been established and are used to treat 

numerous diseases.[3] 

In 1883 the term pyrazole was invented by 

Knorr. Pyrazole informs pharmacological effects 

on human beings it states to a group of simple 

aromatic heterocyclic compounds. Pyrazole is 

rare in nature classified as an alkaloid. In 1959, 

from seeds of watermelons the first natural 

pyrazole, 1-pyrazolyl-alanine was isolated.[4] 

The pyrazole moiety is a versatile lead molecule 

in pharmaceutical development and has a wide 
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range of biological activities and 

pharmacological activities such as anti-bacterial 

[5], antifungal [6] anti-inflammatory [7], anti-

tubercular [8], anticancer [9], analgesic [10], 

anticonvulsant [11], anti-obesity 

[12],antidepressant [13], anti-leishmanial [14], 

antioxidant [15] activities.  

PHARMACOLOGICAL SIGNIFICANCE OF 
PYRAZOLE   

1. Anti-Malignancy activity: 

Nashwa M. Saleh et al. (2020) worked on the 

synthesis of varied fused pyrazole derivatives, 

novel pyrazole-based derivatives with 2-

bromophenyl moiety were synthesized by fusing 

different heterocyclic rings to the pyrazole so on 

study the resulting anticancer effects and the 

most potent anticancer agent, reported 

compound 3 and compound 9 by inhibiting 

EGFR (IC50 = 0.06µM), VEGFR-2 (IC50 = 

0.22µM) respectively in comparison to reference 

drug. erlotinib (IC50=10.6µM) and 

sorafenib(1.06 µM). These are targets for 

cancer treatment as they are very important in 

tumor development as well as in angiogenesis 

and.metastasis.   

These results were supported by docking 

studies of those two compounds within the 

active sites of both enzymes to an elevated 

understanding of their mode of action that led to 

good inhibitory activity. [16] 
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Mohamed S. A. El-Gaby et. al (2017) developed 

anticancer drugs that have anticancer activity 

against Ehrlich ascites carcinoma cells (EAC) 

newly synthesized compound pyrazole carrying 

sulfonamide, acetyl, and thiosemicarbazide. 

moieties in one molecule compound 7 (with 

IC50 value = 2.14 µg/ml) exhibited higher anti-

cancer activity than the doxorubicin reference 

drug (with IC50 value = 43.6 µg/ 

3   -  9 

Compound                                         IC50 µM 

 HEPG2                EGFR                                VEGFR2  

3  4.07 0.06 0.85 

9  2.30 0.16 0.22 

Erlotinib  10.6 0.13 0.20 

Sorafenib  1.06 – 0.03 
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ml). The active compound 7 might be 

considered a useful template for further 

development to get a stronger anti-cancer agent 

and the structure was confirmed based on 

analytical and spectral data.[17] 
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Compound 7 

Abdelwahed R. Sayed1 et.al (2019 have been 

reported to Pyrazoles possess many biological 

activities. Cytotoxicity of the pyrazole derivatives 

descending order of activity of the new 

compounds was as follows: 

10a>6d>3a>21>15a. The phenylhydrazo-

thiazolone10a showed higher antitumor 

inhibitory activities against HepG-2 cell lines 

also considered as a promising scafold anti-liver 

cancer chemotherapeutic and deserves further 

optimization and in-depth biological studies 

(IC50 value of IC50=2.20±0.13 μg/mL) than the 

standard doxorubicin drug (IC50 value of 

3.07±0.27 μg/mL) used as reference drug.[18] 

Yushan Huang et al. (2020) synthesized A 

sequence of 3‐phenyl‐1‐phenylsulfonyl 

pyrazoles containing an aminoguanidine moiety 

was for their anticancer activities. All 

compounds exhibited outstanding activity 

against investigated cancer cells, with IC50 

N
N

O

N

H
N ArS

N

N
N

Ar'

Ar' =Ph,    Ar =3,5-(Me)2C6H3

6d 

values ranging from 1.90 to 54.53 µM. 

Compound 5f showed prominent cytotoxicity 

with IC50 = 1.90 µM against A549 cells, while 

exhibiting lower inhibitory activity against 293T 

cells (IC50 = 41.72 µM), indicative that it has the 

potential for a decent therapeutic index as an 

anticancer drug. The highest activity against 

A549 cells was exhibited by compound 5f (IC50 

= 1.90 µM), followed by compounds 5b, 5j, and 

5n (IC50 = 2.49, 2.71, 2.38 µM, respectively) 

comparable inhibitory activity with 5‐fluorouracil, 

of which IC50 value was 2.94 µM. The highest 

activity against HeLa cells was exhibited by 

compound 5a (IC50 = 3.21 µM); compounds 5f 

and 5i (IC50 = 4.75, 4.70 µM, respectively) also 

exhibited good activities when compared with 

5‐fluorouracil (IC50 = 5.72 µM).[19] 

Marwa S. Salem et al. (2020) designed 

compounds the confirmed compounds, 

pyrazolbenzamide and pyrazoldihydrotriazinone 

derivatives where they exhibited maximum 

important antiproliferative value in contrast to 

the two cell lines. Their discoveries suggest that 

the designed compounds may be considered 

promising antiproliferative agents. By using MTT 
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2-{[3-(2,4-Dichlorophenyl)-1-(phenylsulfonyl)-1H-pyrazol-4-yl]-
methylene}hydrazinecarboximidamide monobenzenesulfonate
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2-[(3-Phenyl-1-tosyl-1H-pyrazol-4-yl)methylene]-
hydrazinecarboximidamide

5i 

assay were evaluated the cytotoxic activities 

were against HCT-116 and MCF-7 cell lines. 

Pyrazolbenzamide derivative(IV), 

pyrazoldihydrotriazinone derivative(VI), and 

pyrazolodiphenyldihydrotriazinone (VII) were 

found to show the most effective levels of 

activity against the two cell lines compared to 

the reference anticancer drug doxorubicin (IC50 

5.23 and 4.17 μg/mL, respectively). [20] 

2-Benzamido-3-(5-(5-chloro-2-hydroxyphenyl)-
1H-pyrazol-4-yl)acrylohydrazide

OHN

H2N

NHN

HO

Cl

O

N
H

 (IV) 

 

5-((5-(5-Chloro-2-hydroxyphenyl)-1H-pyrazol-4-
yl)methylene)-3-phenyl-1,2-dihydro-1,2,4-triazin6(5H)-one

H
N

NH

N

OHN
N

OHCl

(VI) 

N
H

N
N

O N
N

HO Cl

5-((5-(5-Chloro-2-hydroxyphenyl)-1-phenyl-1
H- pyrazol-4-yl)methylene)-2,3-diphenyl-1,2-dihydro1,2,4-triazin-6(5H)-one

(VII) 

Table 1:  IC50 values of compounds in an MTT 
assay against HCT-116 and MCF-7 cell lines 

Compound In vitro cytotoxicity IC50, µg/mL  

HCT-116                     MCF-7                                         

 DOX  5.23 ± 0.2 4.17 ± 0.2 

(IV)  8.34 ± 0.4 4.98 ± 0.3 

(VI)  9.29 ± 0.7 10.75 ± 0.9 

(VII)  7.74 ± 0.8 9.48 ± 0.9 

2.Anti -inflammatory activity: 

The synthesis of the primary pyrazole - 

antipyrine in 1887, several other derivatives are 

screened for antipyretic, anti-inflammatory, and 

analgesic activities.[21] 

Kenchappa Ra et al. (2020) synthesized a 

sequence of benzofuran pyrazole derivatives 

were synthesized. The synthesized derivatives 

were characterized by various spectroscopical 

techniques. Derivatives were estimated for anti-

inflammatory and analgesic activity. All the 
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synthesized compounds, 4a, 4d and 4h and (5a-

5j) were performed for preliminary screening of 

their analgesic and anti-inflammatory activities 

at a solitary amount of 100 mg/kg in mice by 

acetic acid induced writhing test and 

carrageenan-induced rat paw edema model 

respectively. Among the confirmed compounds, 

5d, 5g and 5h were create to have progressive 

analgesic activity with % of protection ranging 

from 50.4960.53 and the compounds 4d, 4h and 

5dshowedauspicious anti-inflammatory activity 

with % of protection 66.62-72.23.[22] Khaled 

R.A. Abdellatifa et al (2019) New series of 

pyrazole derivatives possessing amino 

/methane sulphonyl moiety as COX-2  

 

N
N

O

Cl

OBr

 

                                     4d 

                

N
N

O

N+
O

O-

O
Br

 

4h 

O

O

O

N

N

Cl

O

Br

 
5d 

pharmacophore were designed and 

synthesized. All compounds were evaluated for 

both in vitro COX inhibition and invivo anti-

inflammatory activities and all of them were 

more potent against COX-2 than COX-1 

isozyme and showed good invivo anti-

inflammatory activity. Compounds Va, VIa, Vic 

and VIIa-c showed good COX-2SI (246.8–

353.8) in comparison with the COX-2 selective 

drug; celecoxib (326.7). Also, they showed good 

anti-inflammatory activity with edema 

inhibition(51–86and83–96%) relative to 

celecoxib (60.6 and 82.8%) after 3 and 5hr 

respectively. Additionally, these potent results 

Va, VIa, Vic, and VIIa-c were suggestively less 

ulcerogenic (ulcer indexes =0.7–2.0) compared 

to reference drugs indomethacin (ulcer index 

=21.3) and were of acceptable ulcerogenic 

when compared with then on-ulcerogenic 

reference drug celecoxib (ulcer index=1.3). The 

obtained ulcerogenic liability data exposed the 

gastric safety of these derivatives which was 

confirmed by the histopathological 

investigation.[23] 
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3. Anti-microbial: 

Pyrazole derivatives were exhibited powerful 

antimicrobial activities.[24] 

N. C. Desai et al (2018) they have synthesized 

novel analogues in which pyrazole scaffold was 

linked to the DHPMs(dihydropyrimidinone) 

systems their antimicrobial activity and 

cytotoxicity were designated. The newly 

synthesized compounds were characterized by 

using IR, proton nuclear magnetic resonance 

(PNMR), carbon-13 nuclear magnetic resonance 

and mass spectral performance. Derivatives 4b, 

4c, 4f, 4g, 4i and 4j were the greatest active 

results identified during antimicrobial activity 

screening. On the foundation of antibacterial 

activities, it was detected that compounds 4b 

and 4c exhibited activity against methicillin 

resistant Staphylococcus aureus with minimum 

inhibitory concentrations of 12.5 and 6.25 µg/ml, 

respectively and ciprofloxacin used as the  
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                               4f 

standard antibacterial drug. The antimicrobial 

activity facts of the synthesized derivatives 

directed that electron withdrawing groups for 
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example fluoro and chloro at ortho and para 

situation in targeted molecule improved the 

antibacterial, antifungal and MRSA activities as 

well as negative cytotoxic effect.[25] 

Rawan Alnufaie et.al (2020) they have informed 

the synthesis of novel hydrazone derivatives of 

coumarin-derived pyrazoles and they 

synthesized 31 novel pyrazole derivatives. 

These novel derivatives were established 

against several bacterial strains, and found 

numerous molecules, which exhibited 
O

OH

N
N

O

O

F

NN
R2

R1

Compound R1 R2

7

8

9

10

19

H

H

H

F

F
F

 auspicious results with MIC values as low as 

1.56 g/mL and found that fluoro-substituted 

derivatives are more potent than the hydroxy- 

substituted compounds. Strong derivatives are 

growth inhibitor of MRSA biofilms and eliminated 

the preformed biofilm more resourcefully than 

the positive control, vancomycin. One of the 

potent molecules (19) exhibited actual mild 

toxicity when comparison the IC50 against 

HEK293  cells to the MIC against bacteria.  

Novel coumarin-substituted pyrazole derivative 

is stated and these derivatives have exposed 

potent actionin contrast to MRSA (methicillin-

resistant Staphylococcus aureus) with minimum 

inhibitory concentration (MIC) as low as 3.125 

µg/mL.[26] 

4. Antifungal Activity: 

Li Qiao et al. (2019) they were synthesized nine 

novel difluoromethyl pyrazole acyl urea 

compounds. The in vivo fungicidal activities 

were considered against Corynesporamazei, 

Botrytis cinerea, Fusarium oxysporum, and 

Pseudomonas syringae, respectively. The 

bioassay consequences indicated that around of 

them displayed virtuous control effective (around 

50 and 80%) against P. syringae and B. cinerea 

at 50 mg/L, respectively, which is improved than 

control. It is imaginable that difluoromethyl 

pyrazole acyl urea compounds can be a potent 

compound for the progress of novel fungicides 

against the two fungi with further structure 

optimization. In addition, docking model was 

deliberate to establish structure–activity 

relationship of difluoromethyl pyrazole acyl urea 
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derivatives. Derivative 7d, 7f, and 7g showed 

decent (nearly 80%) activity against B. cinerea, 

although the inhibitory of the control is 

67.27%.[27] 
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Edwin González-López et al. (2020) synthesized 

four new pyrazol-4-carboxamide derivatives 

(PCD), Synthesized compounds were estimated 

against one fungal strain of Colletotrichum 

gloeosporioides BA3, fungus that originates 

numerous fatalities to farmers around the world, 

complete in vitro sensitivity tests. The derivative 

8c displayed improved inhibiting performance 

against Colletotrichum gloeosporioides BA3, 

persuading a lag phase of almost 2.77 days. 

The compound 8c was the derivative with the 

highest mycelial inhibition, with 29.3, 56.1, and 

61% of inhibition for derivative concentrations of 

1, 5, 10 mM, respectively.[28] 
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5. Anti-bacterial activity 

Ashraf S. Hassan et al. (2020)synthesized 

asequence of nitrofurantoin correspondents 

bearing furan and pyrazole scaffolds were 

considered and synthesized and for evaluation 

of their antibacterial properties against Gram 

+ve and Gram -ve bacteria then comparing with 

nitrofurantoin used as a reference drug. For 

treating urinary infectious diseases used 

Nitrofurantoin as an effective drug.  

NHN
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H
N N
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N N
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  7a, 7b 
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The estimation displayed that the 

threederivatives 7a, 7b and 7g have the 

maximum antibacterial activities contrary to 

Escherichia coli and Salmonella typhimurium 

bacteria.[29] 

 

NHN

OHN

N

O N+

O

O-

H
N

O

Cl

 7g 

H. A. El-Sayed et al (2019)  they Synthesized 

novel sequence of pyrazoles derivative is 

developed from sulfaguanidine .approximately 

synthesized compounds was tested against 

Gram +ve Staphylococcus aureus and Bacillus 

cereus, and Gram –ve Pseudomonas 

aeruginosa and Acinetobacteria , by using well 

diffusion method The antimicrobial activity was 

expressed by the diameter of inhibitory zone 

compared with that ofamoxycillin used as the 

standard. According to the accumulated data 

(see the table), the compounds 3c, 3d, 4a–4c, 

5a, 5c, 6a–6c, 10, and 14a, 14b demonstrated 

high antibacterial activity Structures of 

molecules of were confirmed by the spectral 

data, for example, in the IR spectrum the 1H 

NMR spectrum  ,13C NMR spectrum.[30] 
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6.  Anti-viral activity: 

Rossella Fioravanti et al. (2019) theydesigned 

and synthesized A sequence of novel pyrazole 

derivatives the new derivatives were assessed 

in cell-based assays for their cytotoxicity and 

antiviral activity counter to a greatpiece of RNA 

and DNA viruses of public health significance. 

Normally, the verified compounds the majority of 

derivatives were able to interfered with YFV and 

RSV replication in the micromolar variety 

showing a patentdevelopment in potency and 

discrimination with respect to the standard 

inhibitors 6-azauridine and ribavirin, 
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respectively. The overview of a p-methoxy 

substituent on the phenylsulfonyl group 

completely abolished the anti-RSV activity and 

condensed or rejected the strength against YFV. 

Compound 8a was the most strong and 

selective inhibitor of BVDV replication (EC50 = 

5.6µM, SI > 17.9).[31] 

N
HN

N

S
O

O

H

Br

OCH3

8a

Laurène Da Costa et al. (2019) they developed 

a new series of pyrazolic compounds that 

effectively prevents rhinovirus replication. 

Compounds 10e and 10h performed as early-

stage inhibitors of rhinovirus infection with a 

broad-spectrum activity against RV-A and RV-B 

species (EC50 < 0.1 µM). they have also 

estimated the dynamics of resistance 

appearance of these auspicious compounds and 

their in vitro genotoxicity.[32] 

7. Antitubercular Activity: 

Gautam Kumar et al. (2020) they 

proposePyrazole, coumarin, also quinoline are 

therapeuticallysignificant moieties. Trendy this 

investigation, two sequence of novel pyrazole–

coumarin chalcones also pyrazole–quinoline 

chalcones were synthesized by means of 

multiple‐step reactions. Entirely the synthesized 

N+

N
N

N
N
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CH•
•HC

N+
O
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N

NN
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N

 

10e, 10h 

compounds were fine characterized by means 

ofdiverse spectroscopic performancesas well as 

1 H and 13C nuclear magnetic resonance, 

high‐resolution mass spectroscopy, and 

electrospray ionization–mass spectrometry. The 

derivative wasestimated for their antitubercular 

activity compared to the Mycobacterium 

tuberculosis H37Rv strain exploitation the 

microplate Alamar Blue assay, and the minimal 

inhibitory concentrations (MIC) of the 

compounds were investigated. Amongst the 

verified compounds, compounds 3e, 3u, and 7h 

presented an MIC value of 3.125 µg/ml, and 

they were initiate to be nontoxic. Molecular 

docking studies of the derivatives with the 

enzyme DprE1 exposed the possible 

mechanism of action. The chalcone compounds 

displayed binding affinity values among −7.047 
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and −9.353 kcal/mol. ADME parameters were 

projectedby means of the QikProp module of the 

Schrödinger software, and these compounds 

revealed good pharmacological also oral 

absorption possessions.[33] 
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                 3e, 3u,7h 

Pravin P. Honmaneet al. (2020) A novel 

sequence of pyrazole acrylic acid created 

oxadiazole and amide derivatives were 

synthesized and evaluated for larvacidal and 

antitubercular activity. oxadiazoles besides 

pyrazole are significant heterocyclic motifs, 

which are of excessive research awareness due 

to their potential importance in pharmaceutical 

chemistry. The consequences of bioassay 

counter to Helico verpaarmigera also 

Plutellaxylostella designated that derivatives 6b 

and 6ddisplayedextraordinary larvicidal activity. 

Approximately compounds exhibitedexciting 

activity in contrast to four Mycobacterium 

strains: M. intercellulari, M. xenopi, M. 

chelenealso M. smegmatis.[34] 
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6b                                                        6d 

8. Anticonvulsant activity: 

Deweshri R. Kerzare et al. (2021) synthesize a 

sequence of indole‐linked pyrazole compounds 

also evaluate their probable action as 

anticonvulsant agents via a suitable synthetic 

route and estimated experimentally by the 

maximal electroshock test. The greatest 

dynamic compound 25 showed an ED50 of 

13.19 mmol/kg, a TD50 of 43.49 mmol/kg, also 

a high protective index of 3.29, compared 

through the reference drug diazepam. The 
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3D‐QSAR plots provided visions into the 

structure–activity relationship of these 

derivatives, which may encouragement in the 

strategy of potent benzopyrrole compounds as 

anticonvulsant agents So, this investigation can 

make a excessive influence on those medicinal 

chemists who effort on the development of 

anticonvulsant agent.[35]  

N
HO

N
N
H

N N
Cl

O

25

 

Nataliia Polish et al. (2020) reported the novel 

heterocyclic compound Amino pyrazole 

Derivatives of Naphthoquinone have been 

synthesized by chlorine atom substitution in 2,3-

dichloro-1,4-naphthoquinone to pyrazole or 

pyrimidine fragments. The structures of these 

derivatives have been established by FT-IR, 

ESI-MS, 1H‐NMR, 13C-NMR also elementary 

analysis.The Synthesized derivatives were 

estimated for their anticonvulsant action in a 

pentylenetetrazole (PTZ)-convulsion model also 

antidepressant activity in the forced swimming 

test (FST). In addition, these derivatives 

influenced prolonged antidepressant belongings 

significantly reducing the duration of immobility 

time at what time compared to the standard drug 

amitriptyline. Pharmacological investigation 

exhibited that compounds 3a-d exhibit 

anticonvulsant also antidepressant properties 

[36] 
O
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9. Antileishmanial Agents 
Adnan A Bekhit et al. (2018) reported novel 

open chain also cyclized compounds containing 

pyrazole scaffold were considered, synthesized 

and estimated as antileishmanial compounds.In 

silico reverse docking experiment recommended 

Leishmania chief pteridine reductase (Lm-PTR1) 

as a presumed target for the synthesized 

derivatives. Derivative 3i also5presented the 

maximum antileishmanial activity with IC50 

values of 1.45 ± 0.08 μM and 2.30 ± 0.09 μM,  

respectively, for the amastigote form. In vitro 

antileishmanial screening in contrast to L. major 

promastigotes also amastigotes using 

miltefosine and amphotericin B as a standard 
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drug exhibited that the majority of the derivatives 

showed activity advanced than miltefosine.[37] 

N
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3i and 5 

Marc-Antoine Bazin et al. (2020)reported a 

potent imidazo[1,2-a] pyrazine-based 

antileishmanial hit derivative targeting L-CK1.2 

at low micromolar ranges. Here they designated 

structurally related, safe also selective 

compounds endowed with antiparasitic 

properties, better than miltefosine, the reference 

therapy by oral route. L-CK1.2 homology model 

providing the primary operational explanations 

of the role of 4-pyridyl (CTN1122) and 

compound 21moieties, at the position 3 of the 

central core, in the low micromolar to nanomolar 

L-CK1.2 inhibition, whereas N- methylpyrazole 

derivative 11 continued inactive against the 

parasite kinase the Leishmaniasis establishes a 

nunembellished public healthiness problem.[38] 

N

N N

N

N N

F

21 

10.Anti-depression and Anti-anxiety activity: 

Avinash C. Tripathi et al (2018) A novel series of 

pyrazole derivatives were synthesized in 

considerable yields by by means of conventional 

also microwave assisted synthetic methods. 

Pharmacological studies exposed that derivative 

3dshowed maximum antidepressant action 

though, derivative3l was initiate to be 

greatestactive anxiolytic agent at the confirmed 

doses (50 and 100 mg/kg b.w.), when 

associated to the control group. Molecular 

docking simulations recognized the conceivable 

mechanism of their neuropharmacological 

properties, with estimable affinity on the way to 

MAO-A protein. [39]  

B.C. Revanasiddappaet al. (2020) reported in 

this current investigation a sequence of 

substituted pyrazolines has been synthesized by 

reacting chalcones also semicarbazide in 

methanol medium. Wholly the designation 

derivatives were evaluated for their in-vivo anti- 

depressant activity by TST (tail suspension test) 

and FST (forced swimming test) methods. 

Compound 3a was initiate to display reasonable 

antidepressant activity in contrast to reference 

Imipramine.[40] 
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      3d   
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O
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                   3l 

NN O

H2N

N+
O

-O

Cl
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11. Antimalarial Activity: 

Adnan A. Bekhit et al (2019) reorted Novel 

1,3,4-trisubstituted pyrazole derivatives were 

synthesized also estimated for their 

antiplasmodial action. Derivative 4c exhibited 

the maximum in vitro antimalarial action, 13-fold 

higher than reference chloroquine phosphate. 

Molecular docking of the greatest active 

derivative against the wild type and quadruple 

mutant pf DHFR-TS structures reorganized the 

in vitro antimalarial activity. Moreover, these 

derivatives displayed rational in silico drug 

resemblance also pharmacokinetic possessions. 

Toxicity studies of the utmost dynamic 

compounds exposed that all verified derivatives 

were non-toxic also well-tolerated up to 150 

mg/kg via oral route and 75 mg/kg via parentral 

way. Furthermore, cytotoxicity assessment 

exposed that compound 4c was the minimum 

toxic derivative with IC50 value 70000- fold 

advanced than IC50 value associated to the 

antimalarial activity [41] 

N
N

O

H
N

N

O

OH

4c

 

Garima Verma et al. (2018) reported the 

synthesis of pyrazole acrylic acid based 

oxadiazole by means of multi-step reaction 

pathways. Schizont maturation inhibition assay 

was working to regulate antimalarial potential. 

Derivative 6v appeared as the greatest strong 

antimalarial agent directing falcipain-2 enzyme. 

Drug counterfeiting also non-adherence to the 

behavior regimen have meaningfully involved to 

growth also spread of multidrug resistance that 

has emphasized the need for expansion of new 

and additional well-organized antimalarial 

medications. Moving on the same passageway, 

Further, Microscopic view evidently designated 

development of apoptotic bodies, chromatin 

condensation, shrinkage of cells also bleb 
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development. Validation of the consequences 

was attained exploitation molecular docking 

lessons. From the gotten outcomes, it was 

detected that cyclization (oxadiazole) preferred 

antimalarial action.[42] 

O

N
N

N
H

N

N

6v

 

12. Antioxidant activity 

Yassine Kaddouri et. al (2020) reported and 

designed new heterocycle compounds 

comprising pyrazole moieties and preparation 

created on the condensation reaction. Their 

constructions were long-established with FTIR, 

1 H and 13C NMR analyses. Diphenyl 

picrylhydrazyl (DPPH) scavenging assay was 

uses to estimate their antioxidant probable. The 

derivative4 displayed the greatest antioxidant 

action with an IC50 ¼ 4.67 μg/mL, whereas 

IC50 values of the other derivatives were initiate 

to be ranging from 20.56 to 45.32 μg/mL.[43] 

Sahar A. Ali et al. (2020) report the design, 

synthesis molecular modelling and biological 

evaluation of novel hybrids encompassing 

pyrazole  naphthalene   also    pyrazoline    or  

S

N

N N
N

N
N

4

 

isoxazoline moiety. Chalcones were synthesized 

professionally and were using as starting 

materials for synthesis of a diversity of 

heterocycles. An innovative series of 

pyrazoline,phenylpyrazoline, isoxazoline and 

pyrazoline carbothioamide derivatives were 

synthesized and screened for in vitro antioxidant 

activity by means of DPPH (2,2-diphenyl-1-

picrylhydrazyl), NO (nitric oxide) and superoxide 

radical scavenging assay in addition to 15-

lipoxygenase (15-LOX) inhibition activity. 

Oxidative stress is one of the main causes of 

significant severe diseases. The encounter of  

N
N

N

N

S

H2N

6a

novel potent antioxidants with high efficacy and 

low toxicity is an excessive request in the 

ground of medicinal chemistry. Molecular 
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docking of derivative 6a recommended its 

appropriate binding at the active site compact of 

the human 15-LOX which clarifies its potent 

antioxidant action in contrast with reference 

drugs ascorbic acid.[44] 

13. Carbonic Anhydrase Inhibitors: 

Fikret Turkan et al (2019) reported a novel 

series of replaced pyrazole derivatives were 

N
N

O O

Cl

2
 

 

N N

O

O

O
O

5

 

synthesized and developed as active inhibitors 

of the cytosolic carbonic anhydrase I and II 

isoforms (hCA I and II) and acetylcholinesterase 

(AChE) enzymes through Ki values in the range 

of 1.03 ± 0.23–22.65 ± 5.36µM for hCA I, 1.82 

± 0.30–27.94 ± 4.74µM for hCA II, and 48.94 ± 

9.63–116.05 ± 14.95µM for AChE, respectively. 

Docking investigation were executed for the 

further most vigorous derivative 2 and 5, and 

binding mode amongst the compounds also the 

receptors were strong minded.[45] 

Conclusion: 

In this article, we mention different ways to 

synthesize pyrazole derivatives. These steps 

include condensation, followed by cyclization or 

multicomponent reaction (MCR), which canbe 

carried out step by step or in a pot; be it simple 

reflux / stirring or microwave radiation, it has 

been successfully achieved under different 

conditions. A heterocyclic ring of the category 

mentioned above is obtained. Most preparation 

methods include phosphorous oxychloride 

(POCl3), dimethyl formamide, acetamide, and 

hydrazine as common reagents for the synthesis 

of pyrazole-linked heterocyclic skeletons. 

Furthermore, many series of N, S and O 

substituted pyrazole fused six-membered 

heterocycles have been constructed with 

potential yields. Therefore, these protocols 

provide convenient strategies to anneal different 

heterocyclic nuclei with a wide range of 

biologically activepyrazoles,thus expanding the 

category of heterocyclic systems. 
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