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ABSTRACT 

Pyrazole represents a versatile class among heterocyclic compounds due to its impact in biological and pharmacological field 
irrespective of its scarcity in nature. From the structural point of view, pyrazoles are rather interesting and chemically it is known as 
1,2-Diazoles.Also, it is a five membered heterocyclic compound containing 2 Nitrogen atoms. As per different studies, Pyrazoles and 
its derivatives own a wide range of biological activities like Antibacterial, Analgesic, Antioxidant etc. The main intention of this review 
is to run an overview of diverse pharmacological activities of pyrazole moiety especially antimicrobial, anti-inflammatory, antioxidant, 
analgesic, Hypoglycemic, anticancer and enzyme inhibitory effects.  
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INTRODUCTION 

yrazole scaffolds symbolises a privileged structure 
in medicinal chemistry due to its diverse biological 
activities. The first natural pyrazole, 1-Pyrazolinyl 
alanine was isolated from seeds of watermelon in 

the year 19571.Pyrazoles fit in closed chain, aromatic and 
heterocyclic type of compound containing 2 Nitrogen 
atoms as a part of ring system having molecular formula 
C3H3N2H. Hence, they called as Azoles. 

Among the Heterocyclic compounds, nitrogen-containing 
heterocycles are extensively found as a key outline in a 
huge library of heterocycles and show several hires in 
natural science and other areas of science2. One of the 
most potential families of nitrogen containing compounds 
is Pyrazoles. During the last few years, numerous azole 
derivatives have been found to possess a comprehensive 
spectrum of pharmacological activities. Among the 
multitude of compounds in azole family, pyrazole 
derivatives show structural diversity and a wide range of 
applications in major fields, including in the 
pharmaceutical industry3-9. Pyrazoles belongs to five 
membered heterocycles are very sporadic in nature was 
ascribed to the presence of –N-N- bond in their structure, 
a chemical motif assumed to be of very challenging 
formation by living organism10. Pyrazoles act as building 
blocks in synthesis of many heterocyclic system11. From 

the medicinal point of view, this class of compounds are 
biologically active and rendering them worthy of deeper 
investigations12-14. Pyrazoles display rich reactivity which is 
linked to their challenging structure that exhibit a 
possibility of tautomerism. And also, they offering 
versatility for application in synthetic organic chemistry 
due to the presence of a multifarious framework15-17. 

 In this manuscript, we will emphasis on pyrazole moiety 
addressing its structure, chemistry and synthesis with a 
special interest on its biological applications. Literature 
discloses that compounds having pyrazole nucleus have a 
wide spectrum of pharmacological activities such as 
antimicrobial, antioxidant, analgesic, anti-inflammatory, 
anticancer, Hypoglycaemic, enzyme inhibitory properties 
etc. Due to its varied range of biological activities, pyrazole 
ring contributes an appropriate synthetic route in 
pharmaceutical industry. In fact, this heterocyclic moiety 
represents core nucleus for a number of drugs. 

CHEMISTRY 

• In the past, chemistry of pyrazole has been extensively 
investigated. Pyrazoles, a five membered heterocycle 
containing 2 Nitrogen atoms; Pyrrole type and 
Pyridine type, in adjacent position and hence called as 
Azoles. 
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• Pyrazoles exist in three partially reduced forms18. 
They are named as Pyrazolines; while completely 
reduced form is Pyrazolidine. 
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Figure 2 
 

• By the effect of individual atoms, the chemical 
reactivity of pyrazole can be explained. 

• There are 2 Nitrogen atoms at position 1 and 2. 
Among them, Pyridine type nitrogen atom at position 
2 with a lone pair of electrons exhibit basic nature 
and is vulnerable for electrophilic attack. Nitrogen 
atom at position 1 remain unreactive but it can loose 
its H+ ions in existence of a base. Because the H-atom 
attached to Nitrogen at position 1 is more acidic than 
Pyrrolic N-H18. 

• There is a reduction in charge density at C3 and C4 
due to the combination of 2- Nitrogen atoms, making 
them vacant for electrophilic reagent attack. 

• In presence of a strong base, deprotonation can 
occur at C3 and it may lead to ring opening. 

• Due to the addition of H+ ions to pyrazole, 
pyrazolium ions will form which are less likely to 
experience the electrophilic attack at C4 but 
promotes the electrophilic attack at C3. 

• The reactivity towards electrophile is enhanced and 
anions of pyrazoles are much less reactive towards 
nucleophilic attack19. 

• Pyrazoles unsubstituted in position 1 shows N-H 
acidity. Therefore, the Pka value of pyrazole is 14.1 
and it is equal to that of imidazole. 

• Pyrazoles deliberated as a flexible lead compound 
which are aromatic due to their planar conjugated 
ring structure with 6 delocalized π e-s. Consequently, 
many of the significant properties of these molecules 
have been anticipated by matching with the 
properties of benzene analogues20. 

• Tautomerism is a key feature that stalks from the 
aforementioned ability of pyrazoles to exchange 
protons. Like other nitrogen containing heterocyclic 
compounds, pyrazoles also possess different 
tautomeric forms. Three tautomeric structures for 
unsustituted pyrazoles can be illustrated21. Here 

there is a swift migration of hydrogen from one 
nitrogen to the other. 
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Figure 3: Tautomeric forms of unsubstituted pyrazoles 

CHEMICAL REACTIVITY OF PYRAZOLE 

Pyrazoles undergoes the following type of chemical 
reactions. 

1) Reaction with electrophilic reagent 

Generally, pyrazoles exhibit electrophilic addition to 
Nitrogen and electrophilic substitution to carbon 

a) Electrophilic addition to nitrogen 

It involves Protonation and N-alkylation/N-arylation  

• Protonation occurs in N-atom at position 2 via 
pyridine type nitrogen atom. Therefore, it reacts with 
electrophiles. 

• 3,5-disustituted pyrazoles undergo N-arylation with 
4-fluronitrobenzene and 2-fluronitrobenzene using 
potassium terbutoxide in DMSO using different 
methods. This method results in α-regioisomers in 
excellent yields22. 
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Figure 4 

   
b) Electrophilic substitution to carbon 

• Electrophilic substitution on carbon of pyrazoles 
facilitates more 

• slowly than for pyrroles and at about the same rate 
as for benzene. 

• At C3 and C5, the electrophilic attack generates 
highly unstable positively charged Azomethine 
intermediate. 

• At C4, complete electrophilic attack occurs without 
any generation of such highly unstable intermediate. 
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• The reactions such as nitration and halogenation are 
the important electrophilic substitution reactions 
that occurs at carbon atom of pyrazole. 

• Direct nitration of a variety of pyrazoles with nitric 
acid/trifluoroacetic anhydride affords 
mononitroderivative in an average yield of 60%. 

•  3,5-dimethyl pyrazole undergo reaction with  
nitrating system [HNO3 & (CF3CO)2O] gives only 3,5-
dimethyl-4-nitro pyrazole in 76% yield23. 
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Figure 5 

2) Reaction with nucleophilic reagent 

Pyrazoles usually do not react with nucleophiles but if it 
react with them, the reaction will be very slow24. For 
instance, at position 3 of pyrazoles which is unsubstituited 
shows ring opening on heating with alkali hydroxides. In 
case of Halopyrazoles, the nucleophilic substitution of 
halogen is also difficult. 

Synthetic methods and Biological activities of Pyrazole  

Generally, pyrazoles are synthesized by (i) the reaction of 
1,3-diketones with hydrazines, (ii) 1,3-dipolar 
cycloaddition of diazo compounds with alkynes and (iii) the 
reaction of α,β-unsaturated aldehydes and ketones with 
hydrazines. 

Mohyeddin Assali et al reported a facile synthetic 
approach in order to produce diaryl based pyrazoles which 
will act as selective COX-2 inhibitors. Pyrazole derivatives 
were synthesized by Vilsmeier-Haack reaction(Scheme 1). 
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The newly synthesized compounds were tested for 
inhibition assay on COX-1 and COX-2 enzyme using COX-1 
(Human) inhibitor screening assay kit and COX-2 (Human) 
inhibitor assay kit. In order to determine the maximal 
inhibitory concentration (IC50) and compare it with the IC50 
of celecoxib, serial concentration in the range (100 μm-
0.001 μm) were used for each compound in the assay kit. 

The invitro inhibition assay results showed that out of seven 
derivatives synthesized(4a-g), 4-(-formyl -3-phenyl-1H-
pyrazol-1-yl)benzene -1-sulfonamide(4a) and 4-{4-formyl-
3-[4-(methane sulfonyl)phenyl]-1H-pyrazol-1-yl}benzene-
1-sulfonamide(4b) showed good and potent COX-2 
selective inhibitory activity with IC50 of 0.017 and 0.098 μm 
respectively. 
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                                    Figure 6 
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The better inhibitory activity of compound 4a is due to the 
presence of a sulfonamide substituent on the N-aromatic 
ring and other aromatic ring which was unsubstituted. 
However, the compound 4b with sulfonamide substituent 
on N-aromatic ring and other aromatic ring was substituted 
with sulfone displayed better COX-2 selectivity  and 
inhibitory activity25.  

Kariyappa et al reported a simple easy accessible 
procedure for the synthesis of novel fused pyrans and their 
in vitro antibacterial and antifungal activity. 

The synthesis proceeds by the condensation of 2-hydroxy 
acetophenones(1) with substituted phenyl hydrazine 

hydrochloride in ethyl alcohol and catalytic amount of 
acetic acid .This reaction produced hydrazones (2a-e) as the 
first product. Hydrazones endangered to Vilsmeier-Haack 
reaction using DMF and POCl3.The mixture was stirred at 
60-650C for 6hrs.In between, the completion of the reaction 
was determined by TLC. Separated solids called pyrazole-4-
carbaldehyde (3a-e) were filtered and thoroughly washed 
with water. Recrystallization of intermediate product were 
done using ethanol. A series of novel fused pyrazole (4a-e) 
were fruitfully synthesized by intramolecular cyclization of 
3-(2-hydroxyphenyl)-1-aryl-1H-pyrazole-4-
carbaldehyde(3a-e) in good yield(Scheme 2). 

Scheme 2 
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The newly synthesized Pyranopyrazoles (4a-e) were 
screened for their in vitro antibacterial and antifungal 
activity by the broth dilution technique. Here, MIC of 
synthesized compounds against different bacterial and 
fungal strains were determined. The bacterial strains are 
E.coli, Pseudomonas aeruginosa(gram negative), 
Staphylococcus aureus, Streptococcus pyogenes(gram 
positive) and thereby the fungal strains are Cryptococcus 
neoformans, Aspergillus niger, Aspergillus flavus, Candida 
albicans respectively. The standard drugs that were used 
against the bacteria and fungal species are antibiotic 
Ciprofloxacin and Amphotericin-B. 

Among the 5 synthesized derivatives of Pyranopyrazoles 
(4a-e), the 2-(4-Chlorophenyl)-4-ethoxy-[1]benzopyrano 
[4,3-c]pyrazole (4b) disclosed outstanding activity (MIC:15) 
against Staphylococcus aureus than standard drug 
Ciprofloxacin (MIC:25).Also this derivative 4b revealed 
noble activity(MIC:25) against E. coli than Ciprofloxacin 
(MIC:50) while derivatives 4c and 4d displayed equipotent 
activity. It is due to the chlorosubstitution in compound 4b 
influenced these molecules to exhibit inhibition to a greater 
extent against the organisms under consideration. Almost 
all newly synthesized derivatives(4a-e) exerted a moderate 
to good in vitro antifungal activity against all the tested 
organisms. The compound 4b having chlorosubstitution 
showed incredible activity at MIC:15 and MIC:40 on 
Cryptococcus neoformans and Aspergillus niger than 
standard drug Amphotericin-B(MIC:25) and (MIC:50).Other 
derivatives 4c and 4d showed blameless activity (MIC:30) 
and (MIC:25)against Aspergillus flavus than Amphotericin-
B. Although, the remaining compound 4e manifested 
greater inhibition(MIC:25) in Aspergillus niger than the 
standard (MIC:50)26.  
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                                      Figure 7 

MF .El Shehry et al studied the synthesis, anti-
inflammatory, analgesic and molecular docking of a number 
of benzofuran derivatives combined with a series of 
functionalized pyrazoles. In the first step, the target 
compound was synthesized by cyclocondensation of 2-
hydroxy-4(trifluromethyl)benzaldehyde(1) with 
chloroacetone in acetone-alkaline medium that led to a 
core compound 1-[6-(trifluromethyl)benzofuran-2-yl] 
ethanone(2) in excellent yield. Intermediate compound(2) 
subjected to Clasein-Schmidt condensation with 
benzaldehyde or some of its substituted derivatives gave 
the corresponding chalcones(3a-d). Similarly, compound 2 
also reacted with formyl pyrazole derivatives(4a-c) also give 
rise to corresponding chalcones of pyrazole(5a-c). The 
cyclocondensation of both chalcones (3a-d) and (5a-c) with 
hydrazine hydrate upon refluxing in ethanol produced 
pyrazolines (6a-d) and (7a-c)(Scheme 3). 
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Scheme 3 
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Table 1 

Synthesized derivatives R 

3a-7a H 

3b-7b 4-Cl 

3c-7c 4-CH3 

3d,6d 4-NO2 

The synthesized compounds were checked for their in vivo 
anti-inflammatory and analgesic activities in acute phase 
inflammation against a standard drug indomethacin. The 
results were expressed in mean±SE. Using carrageenan-
induced rat paw edema bioassay, the anti-inflammatory 
action of synthesized compounds were evaluated. Also, the 
difference between treated groups and vehicle control 
groups was emerged using one way ANOVA followed by 
least significant difference. As per the obtained data, the 
compound 3-(1-Phenyl-3-p-tolyl-1H-pyrazol-4-yl)-1-[6-(tris-
fluoromethyl)benzofuran-2-yl]prop-2-en-1-one (5c) was 
determined to be the most potent anti-inflammatory 
derivative (42.3±7.4 in 4 hrs) with the inhibitory effect close 
to that of standard drug. 

The synthesized compounds were also assessed for their 
analgesic activities using hot plate test method in 
comparison with indomethacin as the reference drug. Most 
of the synthesized compounds established some analgesic 
activity and among them the compound 3-[3-(4-
Chlorophenyl)-1-phenyl-1H-pyrazol-4-yl]-1-[6-

(trifluoromethyl)benzofuran-2-yl]prop-2-en-1-one(5b) 
(18.20±0.73 in 2hrs) was determined to be the most potent 
one compared to that of standard drug. 

Autodock 4.2 were applied in order to explain the 
antimicrobial features of drug and support the 
experimental products. According to HB plot computation, 
a strong interaction with all protein receptors with 
comparable results was exemplified. Molecular docking 
modelling revealed good match with the gathered 
experimental data for anti-inflammatory activity of 
compounds 3c,5a,6b and 7b27. 
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Figure 8 

B.P Bandgar et al synthesized novel series of pyrazole 
chalcones and studied their in vitro biological activity. The 
synthesis proceeds by the Clasein schmidt condensation of 
1-(2,4-dimethoxy-phenyl)-ethanone(1) and substituted 1,3-

diphenyl-1H-pyrazole-4-carbaldehyde(2) resulted in 
formation of 1-(2,4-dimethoxy-phenyl)-3-(1,3-diphenyl-1H-
pyrazol-4-yl)-propenone(3a-j). Substituted pyrazole-4-
carbaldehyde were prepared by Vilsmeir-Haack reaction on 
acetophenone phenyl hydrazones (Scheme 4). 

Novel series of 10 synthesized pyrazole chalcones were 
screened for evaluating its anti-inflammatory (TNF-α and IL-
6 inhibitory assays), antioxidant (DPPH free radical 
scavenging assay) and antimicrobial activities(Agar 
diffusion method)against some pathogenic bacteria and 
fungi. 

Out of 10 compounds screened (3a-j), compounds 3a,3c 
and 3g unveiled promising IL-6 inhibitory (up to 35-70% 
inhibition at 10 μm concentration against standard drug 
doxamethacin, free radical scavenging (25-30% DPPH 
activity, standard drug BHA) and antimicrobial activities 
(MIC:100 μg/mL and 250 μg/mL) at varied concentrations. 

Scheme 4 
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For all synthesized compounds, antibiotic nystatin 
(30μg/mL) and tetracycline (10 μg/mL) were used as 
reference antifungal and antibacterial agents respectively, 
for comparison. The compounds were also checked for their 
bioavailability by in silico study. The in silico 
pharmacological parameters for bioavailability such as 
molecular weight, C log P and quantum chemical 
descriptors such as EHOMO and ELUMO of synthesized 
compounds were calculated by BioMed cache 6.1 

From the analysis data, SAR study revealed that compounds 
with electron releasing groups increases the antimicrobial 
activity. The potency order was OCH3›CH3›F›Br›Cl. Where 
the substituent is chlorine group, the potency order is 
meta›ortho and para. SAR and in silico drug relevant 
properties further confirmed that the synthesized 
compounds are potent lead compounds for future drug 

discovery studies and they revealed to be non toxic except 
two componds28. 

Prasanna A Datar et al proposed the design of Pyrazole-3-
one compounds on the basis of docking studies of 
previously reported antidiabetic pyrazole compounds. 
Diabetes mellitus is a metabolic disorder that causes defect 
in insulin secretion, action/both. Insulin deficiency 
consecutively leads to chronic hypoglycaemia with troubles 
of carbohydrate, fat and protein metabolism. 

Initially, substituted phenyl hydrazine (3)was prepared by 
the diazotisation reaction between substituted 
aniline(1),NaNO2 and HCl at 0-5oC, diazonium salt(2) was 
produced. For the synthesis of Aryl substituted-1H-
pyrazole-3-one-4-carboxylate(6),the substituted phenyl 
hydrazine(3) was subjected to reflux condensation in 
presence of Diethyl ethoxymethylene malonate (DEEM)(4) 
and ethanolic KOH(Scheme 5).  
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The synthesized compounds were subjected to molecular 
docking studies. On the basis of docking score in terms of G 
score, the designed compounds were selectively prioritized 
for synthesis. The synthesized derivatives were exposed to 
in vivo hypoglycemic activity using alloxan induced diabetic 
rat and metformin as a standard. The results were 
computed by measuring the mean±SEM “p value” and 
analyzed by Bonfession post Hoc test, using two way 
ANOVA. Even though, the docking studies also helped in 
reducing synthetic work thereby saving time and chemical 
expenditure, these results tried to match with in vivo 
experimental study. As per the docking results, the 
compound ethyl-2-(3-Chlorophenyl)-3-oxo-2,3-dihydro-1H-
pyrazole-4-carboxylate(8a) having more potency than 
compound ethyl 2-(4-acetamidobenzene-1-sulfonyl)-3-oxo-
2,3-dihydro-1H-pyrazole-4-carboxylate (8d) but according 

to in vivo experimental study ,it was found that compound 
8d has more potency over compound 8a.It is due to the 
presence of sulphonamide moiety in compound 2 made it 
more potent among the series29. 

Garazd et al reported the synthesis and evaluation of 
anticancer activity 6-pyrazolinyl coumarin derivatives 
through multistep protocol. The important named 
reactions for the synthesis of Pyrazolinyl coumarins are 
Pechmann condensation, Fries rearrangement and Clasein-
Schmidt condensation yielded a flavanone core. 
Recyclization of this flavanone core with a fivefold excess of 
hydrazine hydrate in EtOH upon heating produced 6-[5-aryl-
4,5-dihydro pyrazole-3yl ]-5-hydroxy-7-methyl coumarin 
(5a-q)(Scheme 6).  
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Scheme 6 

The in vitro anticancer activity of synthesized derivatives 
were evaluated at the concentration of 10-5 M towards a 
panel of approximately 60 cancer cell lines. For this 
purpose, the synthesized derivatives were opted by 
National Cancer Institute (NCI, Bethesda, USA) 
Developmental Therapeutic Program (DTP).As per the NCI 
protocols, the primary anticancer assays were performed. 
By using a protein binding dye sulforhodamine B (SRB), the 
end point determinations were made. The results for each 
compound were expressed as percent growth (GP%) of 
treated cells. After the evaluation of range of percent 
growth, the compound 1-Hydroxy-2-[5-(4-hydroxy-3-
methoxyphenyl)-4,5-dihydropyrazol-3-yl]-3-methyl-
7,8,9,10-tetrahydrobenzo[c]chromen-6-one (5o) was found 
to be more effective to against 17 cell lines with the average 
cell growth percent (GPmean) of 60-64 %. 

Later, this compound 5o was chosen for an advanced assay 
against a panel of approximately 60 tumor cell lines. After 
that, this compound exhibited inhibition activity(GI50‹10 
μM) against 45 of 58 human tumor cell lines with an 
average of GI50 value of 10.29. According to the SAR study, 

the level of antitumor activity of synthesized compounds 
depends on the substituents at 3,4–position of coumarin 
core. It is due to the presence of cyclohexyl fragment that 
enhanced the antiproliferative activity in comparison with 
cyclo pentyl residue or methyl groups. Antitumor activity 
assay of 17 synthesized compounds(5a-q) permitted to 
identify compound 5o (GI50 mean = 10.20 μM in NCI 60 cell 
line assay) along with certain sensitivity profile towards the 
leukaemia cell lines CCRF-CEM and MOLT-4 (GI50/TGI values 
1.88/5.06 μM and 1.92/4.04 μM respectively)30. 
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-3-yl]-3-methyl-7,8,9,10-tetrahydrobenzo[c]chromen-6-one (5o)  

Figure 11 
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S Sidique et al explained the synthetic chemistry used for 
preparation of pyrazole acid scaffolds which proceeds by 
reaction between 1,3-diketone derivatives (2) with 
hydrazine hydrate via cyclocondensation and made the 
corresponding pyrazole ester (3). Pyrazole ester 
endangered to saponification provided access to pyrazole 
acid s(4). 

For the hit optimization, this pyrazole acids was treated 
with HOBT,EDC and DIEA  to get amides/desired hydrazide 

derivatives (5)(Scheme 7).Based on the initial SAR data, 2,4-
dichloro and 2,4-dichloro-5-fluoro substitution pattern 
were designated  for the phenyl ring.About 26 compounds 
were synthesized and subjected to in vitro assay in the first 
library.And this led to identification of four analogues with 
potency values of 100 nM or better.Insertion of  hydroxy 
group on amide generally resulted in increased 
potency.While analyzing the IC50 values of pyrazole amide 
derivatives, it was concluded that 2,4-dichloro analogues 
were more potent than 2,4-dichloro-5-fluoro analogues. 
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In the second library, it is found that the branching of 
amides generally decreases the potency, especially when 
the chain length was greater than 3-carbon atoms. 

After analysing the data, the compound N-(2-hydroxyethyl)-
3-(2,3,4-trichlorophenyl)-1H-pyrazole-5-carboxamide(5v) 
showed exceptional in vitro activity ie, IC50 of 0.005μM and 
was considered to be the most potent one. In addition to 
that, this compound indicated a greater selectivity for TNAP 
of at least 2000 fold. 

In order to find out the novel TNAP inhibitors, a series of 
experiments were conducted with respect to its mechanism 
of action.The compound 5v obtained through hit to lead 
optimization was selected for additional studies and 
subjected to detailed kinectic studies.Subsequently, it is 
demonstrated that compound 5v was competitive with 
respect to both substrates CDP-star and DEA. It was also 
proved to be an extremely useful tool to facilitate research 
in relation to the pharmacology of TNAP. Also,compound 3-
(2,4-dichlorophenyl)-N-(2-hydroxyethyl)-1H-pyrazole-5-
carboxamide(5a) was exposed to molecular docking into 
the catalytic site either with serine 93 phosphorylated or 
with free serine 93.Due to the appearance of same binding 
modes, it was suggested that compound 5a functions as a 
competitive inhibitor31. 

                     

ON
H

N

Cl

Cl

NH

OH

H

3-(2,4-dichlorophenyl)-N-(2-hydroxyethyl)-1H-pyrazole-5-carboxamide(5a)
 

OH

O

H

Cl

Cl

Cl N
H

N

NH

N-(2-hydroxyethyl)-3-(2,3,4-trichlorophenyl)-1H-pyrazole-5-carboxamide(5v)
 

                                        Figure 12 

Beena Cheriyan et al have synthesized 1-benzoyl-3-(4-
methoxyphenyl)-1H-pyrazole-4-carbaldehydes(6) by the 
reaction of N’-[(1E)-1-(4-Substituted phenyl) ethylidene) 
benzohydrazide(5) with Vilsmeier-Haack reagent (DMF and 
POCl3) under reflux condensation for 2 hrs (Scheme 8). All 
the synthesized derivatives were evaluated for their in vitro 
anti-inflammatory activity by using Human red blood 
corpuscles (HRBC) membrane stabilizing method32. 
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Scheme 8 
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Among the 10 novel synthesized derivatives  fitting in the 
series of 1-benzoyl-3-(substituted phenyl)-1H-pyrazole-4-
carbaldehyde,the compounds with methoxy substituted 
phenyl group attached to pyrazole moiety ie, 1-benzoyl-3(3-
methoxysubstituted phenyl)-1H-pyrazole-4-carbaldehyde 
(6b) exhibited comparable anti-inflammatory activity with 
respect to standard drug.From this work, the authors 
concluded that these structures can be developed as an 
auspicious lead for the development of new anti-
inflammatory agents33. 
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N
N
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CH3

1-benzoyl-3-(3-methoxyphenyl)-1H-pyrazole-4-carbaldehyde(6b)
                

Figure 13 

CONCLUSION 

Pyrazoles considered as one of the imperative class of 
heterocyclic  compounds due to their pronounced 
pharmaceutical and industrial importance and its structure  
having a 5-membered ring  with three carbon atoms and 
two neighbour nitrogen atoms. The presence of the 
pyrazole nucleus in various structures leads to varied 
applications in different fields such as agriculture, medicine 
and the chemical industry. This review aims to describe the 
different strategies developed so far for the synthesis of 
various pyrazole derivatives and its diverese biological 
activities such as antimicrobial, anti-inflammatory, 
analgesic, anticancer etc. Betazole, Celecoxib, 
Phenylbutazone, Granisetron, Rabeprazole, Sulfinpyrazone, 
Aminophenazone, Antipyrine, Dichloralphenazone are 
some of the important marketed drugs with pyrazole 
nucleus.In future, the pyrazole nucleus in combination with 

several other heterocyclic nucleus can be expected to 
display synergy and pharmacological potency greater than 
the sum of each individual moiety’s potency. 
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