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ABSTRACT 

The pyrazoline ring is a ubiquitous structural feature of many natural and synthetic compounds with potent anti-inflammatory activity. The 
creation of novel pyrazoline derivatives and examination of their chemical and biological behaviour have gained additional focus in the current 
decade. Pyrazolines and its fused heterocyclic derivatives tested with anti-inflammatory activity constitute a significant class of compounds for 
novel drug evolution. Pyrazoline nucleus when linked with different substituents like alkyl, aromatic, heterocyclic rings and many other groups at 
different positions on the ring shows considerable to more effective anti-inflammatory activity. This article presents a comprehensive review of the 
anti-inflammatory activity of some novel derivatives of pyrazoline ring. 
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INTRODUCTION 

Heterocyclic compounds play a vital role in all the aspects of 
biological activities of life. Many biologically active compounds like 
amino acids, vitamins, hormones, nucleic acids, alkaloids, dyes, 
drugs (natural and synthetic) possess heterocyclic ring moieties in 
their structural nucleus. A great deal of research is being done 
from time to time on heterocyclic compounds in the synthesis of 
new potent pharmacologically active compounds. Pyrazoline is 
one such important heterocyclic compound having two nitrogen 
atoms adjacent to each other and three carbon atoms in a five 
member ring. The pyrazoline ring is a ubiquitous structural 
feature of many natural and synthetic compounds with diversified 
pharmacological efficacy. Its activity gets enhanced when 
substituted with different aliphatic and aromatic groups at 
different positions on the ring. Depending upon the substituted 
group on pyrazole ring, it shows a number of pharmacological 
activities like antimicrobial [1], anti-inflammatory [2], antioxidant 
[3], analgesic [4], anti-convulsant [5], anticancer [6], antimalarial 
[7], anti-Alzheimer’s [8] and many more. Hence tremendous 
research is currently underway to synthesize fruitful pyrazoline 
derivatives in the field of medicinal chemistry. The first pyrazoline 
derivative used in the treatment of pain and inflammation is 
antipyrine (2,3-dimethyl-1-phenyl-3-pyrazolin-5-one). Many drugs 
are available commercially in pyrazoline nucleus with potent COX-
2 inhibitor. Some examples of pyrazoline derivatives as NSAIDs 
are muzolimine and ramifenazone. Phenylbutazone acts as a non 
steroidal anti-inflammatory drug. The following review furnishes 
the advances made in the synthetic procedures and the anti-
inflammatory activity of pyrazolines. 

Anti-inflammatory activity of pyrazoline derivatives 

Pyrazolines linked with propargylated phenyl ring 

Kumar et al. [9] reported the synthesis of novel o-propargylated-
N-acetylpyrazole analogs 1 (fig. 1) by treating 1-acetyl-3,5-diaryl-
4,5-dihydro(1H)pyrazoles derived from 1,3-diaryl propenones 
with propargyl bromide. Both o-propargylated-N-acetylpyrazole 
analogs and N-acetylpyrazole analogs were evaluated for anti-
inflammatory activity using the carrageenan-induced paw edema 
method in rats. The derivatives having bromo and nitro groups on 
the substituted phenyl ring showed comparable activity to that of 
standard drug.  

Pyrazolines linked with N-acyl alkoxy side chain 

Abbas and Naseer [10] reported the synthesis of new pyrazoline 
derivatives 2 and 3 (fig. 1) equipped with N-acyl arms and 
homologous alkyloxy side chains which are characterized on the 
basis of spectroscopic data and microanalysis. The derivatives were 
screened for in vitro anti-inflammatory activity to examine the effect 
of alkyloxy side chain length on activity. It was observed that the 
derivatives which are having the odd number of carbons in the 
alkyloxy side chain showed better activity. The derivatives with 
methyoxy and propoxy side chain on phenyl ring present at position-
5 of pyrazoline ring showed better activity when compared to 
standard drug indomethacin. 

Pyrazolines linked with p-amino benzene sulphonyl group 

Awati et al. [11] reported the synthesis of novel substituted 1,2 
pyrazoline derivatives 4 (fig. 1) from chalcones upon reacting with 
hydrazine hydrate in dry benzene. The synthesized pyrazolines were 
treated with p-acetamido benzene sulphonyl chloride (1:1) in benzene 
to yield p-amino benzene sulphonyl 1,2-pyrazoline 5 (fig. 1). Both the 
derivatives were evaluated for anti-inflammatory activity by using 
carrageenan-induced rat hind paw edema. The modifications of 
synthesized pyrazolines showed remarkable anti-inflammatory 
activity. 

Pyrazolines linked with cycloalkyl group 

Khalil et al. [12] reported a series of novel 5-aryl-3-cyclopropyl-4,5-
dihydropyrazole derivatives 6 (fig. 1) synthesized via cyclization of 
chalcones with thiosemicarbazide or semicarbazide HCl and evaluated 
for anti-inflammatory activity. The compound 5-(4-chlorophenyl)-3-
cyclopropyl-4,5-dihydro-1H-pyrazole-1-carbothioamide showed 
efficient anti-inflammatory activity compared to that of standard 
drug. 

Pyrazolines linked with galloyl group 

Triacetylgalloyl pyrazoline derivatives were afforded by treating the 
pyrazolines derived from respective chalcones with gallic acid 
chloride in the presence of triethylamine (TEA) in CH2Cl2. 
Triacetylgalloyl pyrazoline derivatives upon treatment with hydrazine 
monohydrate in CH3CN afforded the desired galloyl pyrazoline 
derivatives 7 (fig. 1) and was reported by Abdel-Aziz M. and Gamal-
Eldeen AM. [13]. All the synthesized derivatives were screened for 
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anti-inflammatory activity through measurement of the accumulation 
of nitrites using Griess reagent. The galloyl pyrazoline derivatives with 

2,6 dichloro phenyl and 3-hydroxyphenyl substituents at position-5 on 
pyrazoline ring showed the potent anti-inflammatory activity. 
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Fig. 1: Structures of anti-inflammatory active pyrazoline derivatives 1-12 

 

Pyrazolines linked with aminophenol 

Sahu et al., [14] reported a series of novel 4-(5-substituted aryl-4,5-
dihydropyrazole-3-yl-amino) phenols 8 (fig. 1) synthesized by 
treating substituted aryl-N-chalconyl aminophenols with hydrazine 
hydrate and investigated for anti-inflammatory activity. The 
observed increase in anti-inflammatory activity is attributed due to 
the presence of 4-NO2, 2-OH and 4-Cl phenyl ring at position-5 on 
pyrazoline ring of synthesized compounds. 

Pyrazolines linked with pyrazole moiety 

Nossier et al. [15] reported the synthesis of a new series of 
substituted pyrazoline derivatives 9 (fig. 1) and 1-thiocarbomoyl 
pyrazoline derivatives 10 (fig. 1) with nitrogenous heterocyclic ring 
systems at the C-4 position, from (E)-1-(4-substituted phenyl)-3-(1-
(3-chlorophenyl)-3-(4-methoxyphenyl)-1H-pyrazol-4-yl) prop-2-en-
1-one through different chemical reactions and validated by means 
of spectral and elemental data. The newly synthesized derivatives 
were evaluated for anti-inflammatory activity using the 
carrageenan-induced paw edema standard technique. The compound 
1-(3-(4-Bromo-phenyl)-5-(1-(3-chloro-phenyl)-3- (4-methoxy-phenyl)-

1H-pyrazol-4-yl)-4,5-dihydro-pyrazol-1-yl ethanone showed 
consistently excellent anti-inflammatory activity. Jadhav et al. [16] 
reported the synthesis of a new series of fluoro-substituted 
pyrazoline derivatives 11 and 12 (fig. 1) from the corresponding 
pyrazole chalcones in excellent yield by using polyethylene glycol-
400 as the medium and evaluated for anti-inflammatory activity by 
using diclofenac drug as standard. The derivatives having phenyl 
substituted pyrazole on the 5-position of pyrazoline ring showed 
more potent activity than the standard drug. 

Pyrazolines linked with indole ring 

Minakshi Shro and Daharwal [17] reported novel series of indolyl 
pyrazolines 13 (fig. 2) synthesized by the reaction of chalcones and 
phenylhydrazine hydrate. The 3-indolaldehyde prepared using 
Vielsmeier Haack method was utilized for the synthesis of chalcones 
by reacting with selected aryl ketone. The synthesized pyrazoline 
derivatives were evaluated for anti-inflammatory activity using 
carrageenan induced paw edema method in presence of 
indomethacin as standard drug. It was observed that the un-
substituted N1 of these indolyl pyrazolines were found to give better 
activity than other N1-substituted indolyl pyrazolines. 
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Pyrazolines linked with imidazole ring 

Kishore et al. [18] reported the synthesis of six new derivatives of 
pyrazolyl imidazo [1,2-a] pyridines 14 (fig. 2). Different phenacyl 
bromides were treated with 2-aminopyridine to give 2-aryl imidazo [1,2-
a] pyridines, which on subsequent reaction with Vilsmeier-Haack 
reagent gave 2-aryl imidazo[1,2-a] pyridine carbaldehydes. From this 2-
aryl imidazo [1,2-a] pyridine carbaldehydes, chalcones were synthesized 
by treating with differently substituted acetophenones. Finally, the 
synthesized chalcones were treated with phenylhydrazines to yield the 
desired compound. The compounds were evaluated for anti-
inflammatory activity by carrageenan-induced paw edema method. The 
presence of chloro and methyl substituted phenyl rings on pyrazoline at 
different positions showed potent activity when compared to that of 
standard drug ibuprofen. 

Pyrazolines linked with phenyl quinazolinone 

Nallasivan et al. [19] reported the synthesis of eight novel 
derivatives of 3-[4-(1-acetyl-5-(3,4-disubstitutedphenyl)-4,5-
dihydro-1H-pyrazol-3-yl)phenyl]-2-substituted phenylquinolin-
4(3H)-one 15 (fig. 2) by condensation between substituted 
quinazolinones and hydrazine hydrate in the presence of glacial 
acetic acid. All the derivatives were evaluated for anti-inflammatory 
activity by paw edema method using indomethacin as a reference 
standard. The derivatives having an electron withdrawing groups 
like nitro and chloro substituents at the para position of phenyl ring 
on pyrazoline exhibited good anti-inflammatory activity. Rest of the 
derivatives showed moderate anti-inflammatory activity when 
compared to that of standard drug. 

Pyrazolines linked with acridine ring 

Chandra et al. [20] reported a series of 1-(2’,4’-disubstituted acridin-
9’-yl)-3-(5’-pyridin-4-yl)-(1,3,4oxadizol-2-yl-thiomethyl)-pyrazol-5-
one 16 (fig. 2) and evaluated for anti-inflammatory activity by using 
carrageenan induced paw edema method. The compound 1-(2’,4’-
Chloroacridine-9’-yl)-3-(5’-pyridine-4-yl)-(1,3,4-oxadiazol-2-ylthio-
methyl)-pyrazole-5-one showed better anti-inflammatory activity at 
the three graded dose of 25, 50 and 100 mg/kg p. o. due to the 
presence of electron withdrawing chloro group at 2 and 4 positions 
of acridine ring. 

Pyrazolines linked with coumarine ring 

Khode et al. [21] reported the synthesis of novel series of 5-
(substituted) aryl-3-(3-coumarinyl)-1-phenyl-2-pyrazolines 17 (fig. 
2) from substituted 3-aryl-1-(3-coumarinyl) propan-1-ones reacting 
with phenylhydrazine in the presence of hot pyridine. The 
synthesized compounds were evaluated for the anti-inflammatory 
activity. Compounds with chloro, dichloro, methoxy and fluoro 
substituted phenyl ring at position-5 on pyrazoline ring exhibited 
significant anti-inflammatory activity in model of acute 
inflammation such as carrageenan-induced rat paw edema while 
compounds chloro, dichloro substituted phenyl ring at position-5 on 
pyrazoline ring showed considerable activity in model of chronic 
inflammation such as adjuvant-induced arthritis and were compared 
with diclofenac as a standard drug. 

Pyrazolines linked with morpholinophenyl group 

Joshi et al. [22] designed and reported a series of 3,2-(4,5-dihydro-5-
(4-morphilinophenyl)-1H-pyarazol-3-yl)phenols 18 (fig. 2) and its 
N-phenylpyrazol-1-carbothioamide 19 (fig. 2). The chalcone (E)-1-
(2-Hydroxyphenyl)-3-(4-morpholinophenyl) prop-2-en-1-one was 
synthesized by Claisen–Schmidt condensation of 4-(morpholin-4-yl) 
benzaldehyde with substituted 2-hydroxyacetophenones in a dilute 
ethanolic solution of potassium hydroxide at ambient temperature. 
These chalcones upon treating with hydrazine hydrate yield the 
desired pyrazolines. All the derivatives were evaluated for anti-
inflammatory activity. It was found that the presence of bromo and 
chloro groups on hydroxy phenyl at position-5 of pyrazoline ring 
showed good anti-inflammatory activity.  

Pyrazolines linked with benzofuran moiety 

New series of seven 2-[5′-phenyl(4′′-oxyacetic acid)-1-aryl ketano 
pyrazoline)]-7-methoxy benzofuran 20 (fig. 2) were synthesized and 

reported for their anti-inflammatory activity by using carrageenan-
induced rat hind paw oedema method by Suthakaran et al. [23]. The 
derivatives having a p-fluorophenyl ring and 2-amino-5-bromo 
phenyl ring at the N1 position of pyrazoline showed comparatively 
good anti-inflammatory activity with that of standard drug.  

Pyrazolines linked with thiophene substitution 

Reddy et al. [24] synthesized novel pyrazolines 21 (fig. 2) from the 
chalcones obtained by condensing different aldehydes with 2-acetyl-
5-bromothiophene and evaluated for anti-inflammatory activity by 
the in vitro methods like inhibition of bovine albumin denaturation 
and heat-induced hemolysis methods. It was found that the 
compounds with chloro substitution have moderate in vitro anti-
inflammatory activity. Jainey and Bhat [25] reported the synthesis of 
5-(substituted phenyl)-1-phenyl-3-(thiophen-2-yl)-4, 5-dihydro-1H-
pyrazoles 22 (fig. 2) and 5-(substituted phenyl)-3-(thiophen-2-yl)-
4,5-dihydro-1H-pyrazoles 23 (fig. 2) from intermediate chalcones 
which are prepared by condensing 2-acetyl thiophene with various 
substituted benzaldehydes in the presence of NaOH. This chalcone 
on cyclization with phenylhydrazine and hydrazine hydrate in 
presence of pyridine as catalyst gave pyrazolines. The synthesized 
pyrazolines were evaluated for anti-inflammatory activity using the 
carrageenan-induced rat paw edema inhibition method in presence 
of indomethacin as standard drug. It was observed that the 
synthesized compounds with electron withdrawing groups like 
halogens on the aromatic ring enhance the anti-inflammatory 
activity. Ramesh and Sumana [26] reported the synthesis of new 
pyrazoline derivatives 24 (fig. 2). Initially, chalcones were 
synthesized by condensing 2-acetyl thiophene with different 
aromatic aldehydes. This chalcone upon treated with 
phenylhydrazine hydrochloride in the presence of alcohol yields 
pyrazolines and were screened for anti-inflammatory activity by 
using carrageenan induced paw edema method. It was observed that 
the derivatives having chlorine and fluorine-substituted phenyl ring 
at position-3 on pyrazoline ring showed maximum anti-
inflammatory activity when compared to the standard drug 
aceclofenac. 

Pyrazolines linked with indole 

El-Sayed et al. [27] synthesized and reported pyrazoline derivatives 
25 (fig. 3) and their ability to inhibit ovine COX-1/COX-2 isozymes 
was evaluated using in vitro cyclooxygenase (COX) inhibition assay. 
First chalcones were prepared by crossed aldol condensation 
between isatin and acetophenone derivatives in the presence of 
dimethylamine as a basic catalyst followed by dehydration. 
Nucleophilic Michael addition of hydrazine hydrate to the reaction 
mixture yields spiropyrazoline via a one-pot synthesis without the 
isolation of the intermediate chalcones. It was found that the 
synthesized compounds exhibit optimal COX-2 inhibitory potency 
IC50 = 0.26 lM and selectivity index (SI) =>192.3 comparable with 
reference drug celecoxib (IC50 value of 0.28 lM and selectivity index 
of 178.57). 

Pyrazolines linked with halobenzene  

Khalil and Refaat [28] reported the synthesis of eleven new 3-(4-
bromophenyl)-5-(4-fluorophenyl)-2-pyrazoline derivatives 26 (fig. 
3) by condensing 1-(4-bromophenyl)-3-(4-fluorophenyl) prop-2-
en-1-one and phenylhydrazine. The synthesized compounds were 
evaluated for anti-inflammatory activity by using carrageenan-
induced edema in albino rats at a dose of 10 mg/kg. It was found 
that presence of N-1 formyl, thiocarbamoyl, propyl or 3-(thiophen-
2-yl)-2-propen-1-yl-1-one as a substituent on pyrazoline ring elicit 
a remarkable increase in anti-inflammatory activity. Bano et al. 
[29] reported the synthesis of some new 2-pyrazolines 27 (fig. 3) 
bearing benzenesulfonamide moiety by reacting chalcones/ 
flavanones with 4-hydrazinonbenzenesulfonamide hydrochloride. 
The synthesized compounds were tested for anti-inflammatory 
activity by carrageenan-induced rat paw edema bioassay and 
found safe from the point of view of ulcer induction. The 
compounds having 4-chloro phenyl ring and 2-hydroxyphenyl ring 
at position-3 on pyrazoline ring showed maximum activity and 
showed minimum inhibition against the enzymatic activity of COX-
1 and COX-2. 
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Fig. 2: Structures of anti-inflammatory active pyrazoline derivatives 13-24 

 

Pyrazolines linked with sulphonamide 

Rahul et al. [30] designed and reported novel 1-(4-methylsulphonyl 
amino methyl)phenyl-3,5-diaryl-pyrazolines 28 (fig. 3) bearing aryl 
and sulphanoamido pharmacophores by the convenient synthetic 
protocol as cyclocondensation of 1,3-diaryl 2-propene-1-ones and 4-
(sulphonylamino methyl)-phenyl hydrazine hydrochloride in 
ethanol and triethanolamine. The synthesized compounds were 
evaluated for anti-inflammatory activity by HRBC membrane 
stabilization method. The derivatives having 4-methoxyphenyl and 
4-fluorophenyl groups at position-5 of pyrazoline ring showed most 
potential activity. A new series of pyrazolyl urea 29 (fig. 3) and 
pyrazolyl sulphonamide 30 (fig 3.) were synthesized and reported 
by Amir et al. [31], from the starting materials phenyl isocyanate and 
p-acetamido benzenesulphonyl chloride. All the compounds were 
screened for anti-inflammatory activity. The compounds 1-(4-(1-
acetyl-5-substituted-4,5-dihydro-1H-pyrazole-3yl)phenyl)-3-phenyl 
urea derivatives having substitutions of chloro, nitro and anthracinyl 
groups and 4-acetamido-N-(4-(1-acetyl-5-substituted-4,5-dihydro-
1H-pyrazole-3yl)phenyl)-3-phenyl sulphonamide derivatives having 
chloro and anthracinyl substituted groups showed significant anti-
inflammatory activity. Bashir et al., [32] reported the synthesis of 
thirteen new 2-pyrazoline derivatives 31 (fig. 3) bearing 
benzenesulfonamide moiety by condensing appropriate chalcones 
with 4-hydrazinonbenzene sulfonamide hydrochloride. The 
derivatives having 3,4,5-trimethoxy phenyl and N,N-dimethylamino 
phenyl groups showed potent activity when compared to that of 
standard drug. Rathish et al. [33] designed and reported new 2-

pyrazoline bearing benzenesulfonamide derivatives 32 (fig. 3) by 
condensing chalcones with 4-hydrazinon benzene sulfonamide 
hydrochloride. These compounds were tested for their anti-
inflammatory activity by carrageenan-induced rat paw edema model 
at a dose of 20 mg/kg and volume of paw edema was measured at 0, 
3 and 5 h. The compound with methoxy groups and dimethylamino 
groups showed good activity. 

Pyrazolines linked with methasulfonyl phenyl ring 

Fioravanti et al. [34] reported a series of methansulfonyl phenyl 
substituted pyrazoline derivatives 33 (fig. 3) and evaluated them for 
anti-inflammatory activity. A solution of appropriate 4-methyl sulfonyl 
chalcone and hydrazine hydrate or thiosemicarbazide in 50 ml of ethanol 
and sodium hydroxide was refluxed for 8 h in presence of acetic acid to 
yield the pyrazoline derivatives. The synthesized derivatives with methyl 
and methoxy-substituted phenyl ring at position-5 of pyrazoline 
exhibited more potent anti-inflammatory activity. 

Pyrazolines linked with carbothioic acid  

Harathi et al. [35] reported the synthesis of substituted 3,5-
diphenyl-4,5-dihydropyrazole-1-carbothioic acid benzylideneamide 
34 (fig. 3) from chalcones and evaluated for anti-inflammatory 
activity by using egg-albumin induced paw edema method. The 
synthesized pyrazole derivatives having alkenes and electron 
withdrawing chloro and nitro groups showed potent anti-
inflammatory activity when compared to that of standard drug 
diclofenac sodium. 
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Pyrazoline linked with nitric oxide donating group 

Shoman et al., [36] reported the synthesis of novel nitric oxide-
donating pyrazoline derivatives 35 (fig. 3) by carrying a nitrate ester 
group or an oxime group onto the prepared 3,5-diaryl-2-pyrazoline 
derivatives through different spacers and were evaluated for their 
anti-inflammatory activity using carrageenan-induced rat paw 
edema and compared with indomethacin as a reference drug. It was 
observed that the incorporation of the NO-donating group into the 
parent pyrazoline derivatives caused a non-significant reduction in 
the anti-inflammatory activity. 

CONCLUSION 

The plethora of research elucidated in this review furnishes the anti-
inflammatory activity of pyrazoline derivatives. A further 
modification in its main nucleus provides more efficient derivatives 
with more potent therapeutic efficacy. This review illustrates many 
efficient protocols for the synthesis and evaluation of anti-
inflammatory activity of pyrazoline nucleus substituted with 
different aromatic, heterocyclic and other groups. 
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