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ABSTRACT

The main objective of this review is to overview the enormous pharmacological activities of pyrazole that has already secured an
eccentric status in field of medicinal chemistry. The review highlighted recent developments of anticancer, antimicrobial, anti-
inflammatory, antioxidant, anti-tubercular activities of some novel pyrazole derivatives. In this review we summarize the literature
work reported by researchers on pyrazole for their innumerable pharmacological activities and to demonstrate that this class of
compound can be targeted for the discovery of new drugs and can readily prepared owing to recent achievements in synthetic

medicinal chemistry.
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INTRODUCTION

yrazole is a heterocyclic compound characterized by

a ring structure composed by three carbon and two

nitrogen atoms in adjacent positions® 2. Pyrazoles
are five membered ring containing heterocyclic
compounds with two nitrogen atoms in adjacent position
and are also called as azoles® and the structure
represented in figure 1.

Figure 1: General structure of pyrazoles

Pyrazole contains an acidic pyrrole like nitrogen having two
lone pair of electrons which is involved in aromaticity, a
basic sp2- hybridized pyridine like nitrogen and three
carbon atoms. They are aromatic in nature due to their
planar conjugated ring structures with six delocalized NN
electrons®. Pyrazoles are highly reactive due to their
challenging structure, with the possibility of tautomerim
and multifarious frame work, providing versatility for
application in synthetic organic chemistry®.

Pyrazole is an organic compound having the molecular
formula C3H3N2H and molar mass 68.079g.mol . Pyrazole

is a class of weak base, with pKp 11.5 and pKa of the
conjugated acid is 2.49 at 25°C. Melting point and boiling
point are found to be 66-70°C and 186-188°C respectively®.
They exhibit wide range of activity®’ such as antioxidant®?,
anti inflammatory'®!!, antibacterial'>*314, antifungal*>*®,
anticonvulsant!’, anti hyperglycemic!®, analgesic®®,
anticancer?®?122 etc. pyrazole containing drugs play an
important role in medicinal chemistry. Pyrazole in
combination with carbonyl functional group known to
have various pharmacological activities like anti
inflammatory, antiviral, anti tumor, anti tubercular and
antiparasitic activity. Notable drugs that containing a
pyrazole ring are crizotinib, ruxolitinib, sulfaphenazole,
sedaxane, celecoxib, lonazolac.

P
O g

—
cl N
\\\/ NH
F N
Crizotinib Ruxolitinib
NH,
//_B\O\\s FM S
N N\ NH
~y NF Y F>§_§\
/
N\
|
CHs
Sulfaphenazole Sedaxane

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

186


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
mailto:reejadas1997@gmail.com
http://dx.doi.org/10.47583/ijpsrr.2022.v77i01.030

Int. J. Pharm. Sci. Rev. Res., 77(1), November - December 2022; Article No. 30, Pages: 186-195

Cl
HO
L
| /
o) N
=s=°
o3
NH,
Celecoxib Lonazolac

Synthetic strategies of pyrazole

Pyrazoles can be generally prepared by the reaction
between a, B-unsaturated aldehydes and hydrazine
followed by dehydrogenation. Substituted pyrazoles are
synthesized by various reactions such as Knorr-type
reactions. (Figure 2)
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Figure 2: pyrazole synthesis in classical technique?

1. Cyclocondesation of hydrazines with 1,3-Dicarbonyl
and related compounds: A series of potent carbonic
anhydrase, a-glycosidase and cholinesterase inhibitors
were synthesized by cyclocondesation of the 1, 3-
diketone and corresponding hydrazine. (Scheme 1)2*

Br
©\ I \©\
R
N N
+ NH \jj‘\”“ EIOH N
_
(0] Pl

HN
AN
NH, h

Scheme 1
2. Synthesis of 7-hydroxy-5-methyl-N-(aryl) pyrazolo
[1,5a] pyrimidine by refluxing  5-amino-4-

pyraolecarboxamide with acetate in presence of glacial
acetic acid for 6 hr. (Scheme 2)%
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Scheme 2
3. 3-Substituted pyrazole-4-carbaldehyde was prepared
by formylation of semicarbazones, derived from alkyl,
phenyl, and cycloalkyl methyl ketones, with the
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complex of POCIz with dimethylformamide. (Scheme
3)26
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4. Condensation reaction of derivative | with
corresponding trifluro methyl a-deconate for 5hr.
(Scheme 4)¥
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5. Acid free condensation of 1, 3 diketones with

substituted hydrazines to generate 1, 3, 5-
trisubstituted and fully substituted pyrazoles by use of
copper (ll) nitrate as catalyst. (Scheme 5)%
3
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R' = Ar, ArSO,
R? = aryl, alkyl; R® = H, CI, Me, Et; R* = aryl, alky!

67—95% yield

Scheme 5

BIOLOGICAL ACTIVITY PROFILE OF NEWER PYRAZOLE
DERIVATIVES

The main objective of present review is to search
biologically active pyrazole containing derivatives with
lesser adverse effects. Pyrazoles have a long history of
application in pharmaceuticals, agrochemicals and are well
established in literatures due to their versatile character.
Literature review revealed that pyrazoles are well active
heterocyclic nucleus with various pharmacological
activities:

Anticancer Activity

Cancer is one of the most serious health issues that are
currently facing, which is characterized by loss of control
of growth leading to death?®. Chemotherapy is still one of
the primary paradigms for the treatment of cancer, even
though its usage is limited due to toxicities and drug
resistance. Pyrazole derivatives have displayed anticancer
activity3® by inhibiting various targets such as
Topoisomerase Il, EGFR, IGF-1R, CDKs, P13K and Tubulin,
among others. Furthermore, pyrazole containing
anticancer drugs are well known and are included in best
selling pharmaceutical products. Crizotinib and ruxolitinib
are important pyrazole based anticancer drugs.
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Essraa. Z. Mohammed et al, (2021)%, synthesized
diphenyl-1H-pyrazole derivatives and evaluated for CDK2
inhibition. Among these some of them exhibited promising
activity. Furthermore, some selected compounds are
screened for preliminary anti proliferative activity on 60
cancer cell lines. Compounds showed favorable growth
inhibitory activity and they were selected for five dose
assay, exhibiting pronounced against almost full panel. The
compounds were synthesized and showed inhibition of
CDK isoforms. One of the compound exhibited inhibition
equally for all CDK isoforms. Another compound inhibits
CDK/D1 preferentially and a compound inhibits CDK1,
CDK2, CDK4 and CDK7. These compounds were studied on
Non small lung carcinoma (NSCC HOP-92) cell line for flow
cytometry. This revealed that the compound arrests S
phase and Glphase.Docking to CDK2 active binding site
show similar interaction as that of ligand R- Roscovitire
(PDB code; 3ddq). All these reports show that these
compounds act as promising proliferative agents.
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Manish Rana et.al, (2021)*? designed and synthesized N-
formyl pyrazoline derivatives via Michael addition reaction
through cyclization of chalcones with hydrazine hydrate in
presence of formic acid. Various spectral techniques were
carried out for the structural elucidation the derivatives.
By the use of MTT assay anticancer activity of pyrazoline
derivatives are evaluated against human lung cancer
(A549), fibrosarcoma cell lines (HT 1080) and human
primary normal lung cells (HFL-1). The results showed that
potent analogs 3b and 3d exhibited promising activity
against A549 (IC=12.47 + 1.08 and 14.46 * 2.76uM) and
HT1080 (IC=11.40 % 0.66 and 23.74 + 13.30uM) but low
toxic against HFL-1 (IC=116.47 + 43.38 and 152.36 *
22.18uM).
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Ashraf M. Mohamed et.al, (2011), synthesized a series
of novel pyrazolopyridine derivatives by the use of 3, 5-
bisarylmethylene-1-methylpiperidone as the starting
material. These newly synthesized compounds were
evaluated for their anticancer activity using 59 different
human tumor cell lines, representing cancers of ovary,
CNS, renal, kidney as well as prostate. 3, 5-
bisarylmethylene-1-methyl-4-piperidone was synthesized
and used as the starting material, it was reacted with
phenyl hydrazine in dioxane/ acetic acid to afford the
corresponding pyrazolo[4,3-c]pyridine derivatives 2a-e.
Each compound was tested at five different concentration
for the anti cancer activity. Out of these compounds five of
them show highest activity, including 2b and 2d. Based on
the studies and structural activity correlations it was clear
that pyrazole and pyrimidine moieties when fused to
nitrogen-methyl piperidone ring systems results in
increased antitumor activities.
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Peng cheng Lv et al., (2010)3, conducted synthesis and
biological evaluation of pyrazole derivatives containing
thiourea skeleton as anticancer agents. Potential EGFR
kinase inhibitors were discovered from two series of
pyrazole derivatives (C1-C30 and D1-D16). Some of them
exhibited EGFR inhibitory activity and compound Cs
showed most potent EGFR inhibitory activity with ICso of
0.07uM. Inhibition constant for pyrazole derivatives with
thiourea skeleton shows good inhibitory activity around
0.07-13.37uM. 1-acetyl-3,5-diphenyl-4,5-dihydro-(1H)-
pyrazole derivatives (compounds D1-D16) tested for their
EGFR kinase inhibitory activity and showed moderate
activity with 1Cso ranging from 15.24 to 28.69uM. These
results showed that pyrazole derivatives with thiourea
skeleton plays an important role in the inhibition of EGFR.
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B.A. Bhat et al., (2005)%, synthesized a series of chalcones
and their corresponding pyrazole derivatives then
evaluated for invitro cytotoxic activity against various
human cancer cell lines. Out of various compounds were
synthesized 8 compounds showed marked activity. Assay
was conducted using sulforhodamine B for in vitro
cytotoxicity against 12 human cancer cells, HT-29, HCT-15,
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SW-620 (colon) A-549, HOP-62 (lung),Hep-2 (liver), SiHa
(cervix), SKOV-3, OVCAR-5 (ovary), PC-3, DU-145 (prostate)
and SNB-78 (CNS).Three compounds that showed most
promising activity are 4j,4n,4s based on ICso values. They
reported that a novel class of chalcone derived pyrazole
derivatives such as 3,5- diphenyl 1H-pyrazoles as potential
cytotoxic agents. SAR studies and evaluation of more
analogues are continuing.
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ANTI MICROBIAL ACTIVITY

Both in developed and developing countries microbial
infection becomes a major cause of illness in human3®. It
leads to huge amount of death every year. More over
these pernicious microbes become resistant to drugs
(Multi drug resistance) which worsen the condition3"-38,
Old antibiotics such as tetracycline, methicillin,
aminoglycosides, macrolides and penicillin become
ineffectual day by day. Sulfaphenazole® and sedaxane*
are two clinically used pyrazole containing antibacterial
and antifungal drugs.

Matthew Payne et.al., (2021)*, synthesized some novel
3,5 substituted pyrazole derivatives and conducted their
biological evaluation for anti-bacterial activity. These novel
drugs help to overcome multidrug resistant bacteria which
are considered as the greatest threat in modern medicine.
Fifteen novel 3,5-diaryl -1H-pyrazoles are synthesized by
one-pot cyclic oxidation of chalcone and hydrazine
monohydrate. These synthesized pyrazole derivatives are
screened against Staphylococcus aureus and Escherichia
coli to determine their antibacterial potential. Based on
the results compound shown below (7p) is bacteriostatic
at MIC 8ug/mL. Furthermore, this compound is shown to
be non toxic to healthy mammalian cells 3 T3-L1 at MIC and
at higher concentration they are found to cause
morphological changes in B. subtilis.

Where R1=Ph, R2= H, R3= OH, R4= OCH3, R5=H

ISSN 0976 — 044X

Peng cheng Lv et al.,(2010)*, conducted studies on the
design, synthesis and structural activity relationships of
pyrazole derivatives as potential FabH inhibitors. FabH, B-
keto acyl-acyl carrier protein (ACP), synthase Il is
important for initiation of fatty acid biosynthesis which is
essential for bacterial survival. These are highly conserved
among gram positive and gram negative bacteria. In this
study they synthesized fifty six 1-acetyl-3,5-diphenyl-4,5-
dihydro-(1H)-pyrazole derivatives and developed as potent
inhibitor of FabH. Compounds 12 and 13 on Escherichia coli
FabH inhibitory assay and docking stimulation indicated
that they were potent inhibitors of E. coli FabH. They not
only displayed significant antibacterial activity against
ACCT 35218 but also favorable activity against other five
bacterial strains, indicating that they posses broad

spectrum antibacterial activity.

12 13

H. B Bhatt et.al., (2013)*, synthesized a series of novel
pyrazole containing 2-thioxothiazolidin-4-one derivatives
(3a-h) from 3-(4-chlorophenyl)-2-thioxothiazolidin-4-one
and 1-phenyl-3-(p-substituted phenyl)-1H-pyrazole-4-
carbaldehyde. Structures of synthesized compounds were
confirmed by elemental analysis such as FT-IR, *H NMR, 3C
NMR and mass spectra. These newly synthesized
compounds were screened for in vitro antibacterial activity
using ampicillin as the standard drug. Compound 3c was
found active against E. coli (MTCC 443), compounds 3a, 3d
and 3g against S.aqureus. For in vitro anti fungal activity
griseofulvin was used as the standard drug. Compounds 3b
and 3d were found to have good activity against C.
albicans.

CHg

3b

(2021)%
synthesized some novel pyridine-2-one and pyrazole
derivatives based on the cyanoacrylamide derivatives.
Novel pyridinone derivatives were synthesized by the

Khadija E. Saadon. et.dl, designed and

condensation of cyanoacrylamide derivatives in the
presence of piperidine as basic catalyst. Furthermore,
cyanoacrylamide derivatives reaction with hydrazine
hydrate and thiosemicarbazide gives corresponding
pyrazole derivatives. Structures of the compounds were
confirmed by elemental analysis. Anti-bacterial activity
was evaluated against four bacterial strains and results
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indicated that most active five derivatives (3a, 4a, 4b, 9
and 16) might lead to antibacterial agent, mostly against B.
subtilis and P. vulgaris. Electronic properties and
geometric structure were estimated by DFT calculations. In
addition, most active derivatives were further evaluated
for In silico physicochemical, drug likeness and toxicity
prediction. Molecular docking studies conducted with
active site of Topoisomerase IV (PDB: 3FV5). It displayed
good binding energy with hydrogen bonding and arene-
cation interaction. Therefore, these derivatives were
suggested as good antibacterial agents via Topoisomerase
IV inhibitor.
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Amar Patil et.al, (2014)%, prepared diaryl pyrazole
carboxamide derivatives and evaluated their antifungal
activities. By varying the active part of pyrazole (amide
group), series of seven 5-phenyl-1H-pyrazole-3-carboxilic
acid amide were synthesized. All the synthesized
compounds were confirmed by *H NMR, 3C NMR and mass
spectroscopy and screened for antifungal activity. These
newly synthesized compounds are tested against four
pathogens such as Candida albicans, Aspergillus flavus,
Aspergillus  fumigates and Aspergillus niger. Active
compounds were also tested for MIC (minimum inhibitory
concentration) and MFC (minimum  fungicidal
concentration) which are reported in Table 1. Actidione
was used as the reference drug, studies show that some
lead molecules with appreciable antifungal activity.
Compound 5a, 5c¢, 5d, 5e and 5g was inactive against all
pathogens, but 5b and 5f exhibited excellent activity than
standard drug. Based on the observation it can be
concluded that these two compounds holds great promise
and further studies are necessary to lead them as a drug

molecule.
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MIC and MFC pg/mL
Compds C. albicans A.flavus A.fumigatus A.niger

MIC | MEC | MIC | MEC | MIC | MEC | MIC | MEC

Actidione | 1000 | 1000 { 500 | 2000 | 1000 | 2000 [ 500 | 500
4 NA NA [ NA | NA | NA | NA [ NA | NA

5a NA [ NA | NA | NA | NA | NA [ NA | NA
5b 250 [ 500 | NA | NA [ NA [ NA | NA | NA
3¢ NA NA [ NA | NA | NA | NA [ NA | NA
5d NA NA [ NA | NA | NA | NA [ NA | NA
e NA [ NA | NA | NA | NA | NA [ NA | NA
5f 500 [ 500 | NA | NA | NA [ NA | NA | NA
Sg NA NA [ NA | NA | NA | NA [ NA | NA

Table 1%

Mehta Hardik Ashokbhai et.al, (2014)%, synthesized
various substituted pyrazole derivatives and evaluated for
their antimicrobial activity. Pyrazolone derivatives are
prepared by cyclization of phenyl hydrazine with EAA and
further treated with benzoyl chlorides to get substituted
pyrazole moiety. The structure of newly synthesized
compounds are confirmed by spectral analysis and
screened for antimicrobial activity against gram positive
bacterial strain such as B.cocous and B. subtilis & gram
negative bacterial strain such as Proteus vulgaris and
Escherichia coli. The antifungal test was carried out against
Aspergillus niger. Most of the synthesized compounds
show significant activity against tested bacteria and fungi
(Table 2).

General structure of synthesized compounds

Antimicrobial activity Antifungal activity
Sr. No. R Zone of inhibition (mm) Zone of inhibition (mm)
B. cocous | B.subtillus | Pvulgaris | E. coli A. niger
A 4F 15 17 17 13 19
B | 34-dimethoxy 14 18 17 19 13
e 16 16 17 18 15
D | 4-0CH; 17 16 13 13 14
E 2-0H 17 16 19 17 12
F 21 19 18 15 17 13
G | 3-0H 16 20 13 17 16
H |30 17 2 14 16 14
1 2-Br 19 19 16 19 14
I 3-0CH; 18 17 16 13 14
E | 3-0CK 16 15 13 17 15
Amoxycillin 21 26 20 A -
Benzoylpenicillin 22 22 25 2
Ciprofloxacin 19 2 23 2
Erythromycin 21 16 18 2 -
Greseofulvin - - - - 26
Table 2%

Seham Y. Hassan et.al, (2013)*’, conducted a study to
synthesize and evaluate the newly series of pyrazolines
and pyrazoles for its antimicrobial and antifungal activity.
Compounds (2-44) were screened for its biological activity
against Escherichia coli, pseudomonas aeruginosa,
Staphylococcus aurous and Candida albicans. None of the
compounds displayed activity against E. coli and P.
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aeruginosa. It was noted that compound 16 showed good
antimicrobial activity against Staphylococcus aureus
comparable to that of ampicillin and ciprofloxacin, while
compound 17 showed activity than that of ampicillin,
ciprofloxacin and imipenam. Also compared to

clotrimazole compound 17 has comparable 1Z (inhibition
zone measurement) against Candida albicans. MIC value of
compounds 19, 20, 31 indicates good antifungal activity.
Based on the results, we can say that compounds 16, 17,
19 and 20 which is having benzenesulfonamide as
substituents displayed good antimicrobial and antifungal
activity.

ANTI INFLAMMATORY ACTIVITY

Non-steroidal anti-inflammatory drugs (NSAIDS) continue
to be the cornerstone of managing pain and inflammation
in chronic condition, even though prolonged use of NSAIDS
was found to be associated with several adverse effects
such as ulceration, gastrointestinal erosions, bleeding
etc®®. Pyrazole derivatives are well known for their anti-
inflammatory action. Commercially available pyrazole
moiety containing COX-2 inhibitors are Celecoxib?,
Ramifenazone®®, Lonazolac®! and Rimonabant®?.

Azza. T. Taher et.al, (2019)>® conducted synthesis and
biological evaluation of novel pyrazole derivatives. Various
amine moieties bearing pyrazole derivatives are studied by
lengthening of the carbon chain. Pyrazole ring are
combined with either pyrazole or quinoline rings
(floctafenine derivatives) through the synthesis of
chalcones and followed by cyclization into pyrazolines.
Structures of targeted compound were confirmed by
elemental analysis and spectral data. Newly synthesized
compounds are compared to indomethacin as a reference
drug for their anti inflammatory and analgesic activity. The
results showed that both anti inflammatory and analgesic
activity were affected by the length of carbon chain.
Finally, a compound (14b) that had the highest binding
affinity among the selected compounds and compatible
with anti inflammatory results is shown below.

HO,

HsC
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CH
N——NH 3

f—

z—2

14b
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R. Surendra Kumar et.al, (2015)°* performed synthesis of
new series pyrazole derivatives by the use of ultrasound
radiation. Synthesized compounds identified by IR, 1H
NMR, 13C NMR, mass and elemental analysis. Six
compounds were synthesized by this technique and
evaluated for anti-inflammatory (Graph 1), anti-bacterial
and antifungal activity. Compound 4 showed better anti-
inflammatory activity when compared to standard drug
diclofenac sodium. Compound 3 showed MIC: 0.25ug/ML
found to be exceedingly antibacterial against gram
negative Escherichia coli and compound 4 highly active
against gram positive streptococcus epidermidis compared
to ciprofloxacin as standard. Compounds screened for
antifungal activity against Aspergillus niger taking
reference as propionate to clotrimazole and found
compound 2 (MIC: 1pg/ML) to have high antifungal
activity.
TR CH,

f——

HO NH O
\
NH
NH,

O0—N_
A\
0

Compound 4: Anti-inflammatory activity

(=10
50
40
a0
20
a
[v]
1 2 3 a 5 &6

Contral

Percentage (%) of activity

Standard

Compounds

Graph 1: Anti-inflammatory activity of compounds (1-6)>*

ANTIOXIDANT ACTIVITY

Oxidative stress persuade by the free radical damage cell
membrane, and nucleic acids, which results in aging,
cancer, atherosclerosis and Alzheimer’s disease. Pyrazole
containing drug molecules remain as a choice in medicinal
chemistry as practical antioxidant agents®>.

Karthik kumara et.al, (2021)>° presented study by use of
amberlyst-15 catalyst and efficient synthesis of 2-
pyrazoline derivatives, 5(a-g) via (3+2) annulations of
chalcones with phenylhydrazines. Structural proof of
newly synthesized compounds was offered by spectral
analysis and crystallographic studies are conducted. DPPH
and radical scavenging activities are studied to evaluate
the antioxidant properties (Table 3). Among the
compounds, compound 5g and 5h showed excellent DPPH
(ICso = 0.245 = 0.01 and 0.284 + 0.02uM) and hydroxy
radical scavenging activities (ICso = 0.905 + 0.01 and 0.892
+ 0.01uM) comparable with respective controls, ascorbic
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acid and BHA (Table 1). Moreover, molecular docking and
ADME/Tox studies indicated that these compounds have
good antioxidant property and might lead antioxidant for
further investigations.

i e
o (0]
CHj CHj
CH
I\ |\ ] 0"
S N—N s N—N
5g 5h

DPPH and hydroxy radical scavenging assay of compound
5(a-i).

Compounds DPPH radical assay Hydroxyl radical assay
1Csy (uM)° ICsg ()"

5a 0.807 £ 0.01 3.534 £ 0.01
5b 0.488 +£0.02 1.439 + 0.01
Se 0.529 £ 0.02 1.813 = 0.01
5d 0.673 £0.01 2641 +0.02
Se 0.616 £ 0.03 1.965 + 0.04
sf 0.694 £ 0.04 2649 £ 0.02
5g 0.245 £0.01 0.905 + 0.01
Sh 0.284 £ 0.02 0.892 £ 0.01
5i 0.491 £ 0.01 1.913 £ 0.04
AA* 0.483 £0.01 -

BHA*® - 1.739 £ 0.01

Table 3%

Ebraheem Abdu Musad et.al, (2011)°¢ synthesized some
novel bis( 1,3,4-oxadiazole),3,5-bis(substituted)pyrazoles
and isoxazoles via oxidative cyclization of some
diarylhydrazones using chloramines-T and
cyclocondensation reaction with hydrazine hydrate and
hydroxylamine  hydrochloride  respectively.  These
compounds are tested for antioxidant and antimicrobial
activity. Compared to vitamin C as standard compounds
2e, 3b and 4a showed good antioxidant activity at 10ug/ML
and compounds 2a, 3a, 3f and 4a showed good
antimicrobial activity at 100ug/ML against ciprofloxacin.
DPPH radical scavenging activity at 10ug/ml and anti lipid
peroxidation at 40pug/ml. 2,2-diphenyl-1-picryl
hydrazI(DPPH) radical scavenging activity evaluation is a
standard assay to determine antioxidant activity.
Compounds 3(a,b,d,i) series 3b that has substitution on
phenyl ring highly favored antioxidant activity.

NH NH
s AN
\N ﬁ/ \N/

N—NH

HO
OH

3b

N.A. Shakil et.al, (2021)>” synthesized novel chalcone
based 2H-indazol-3-ol and 6-carbethoxy-2-cyclohexen-1-
one derivatives and are characterized by spectral
techniques like IR, NMR, GC-MS, 13C NMR and 1H NMR.

ISSN 0976 — 044X

Newly synthesized compounds were screened for
antifungal, antibacterial and antioxidant activity.
Cyclohexane derivatives showed better antimicrobial
activity than parent chalcones, whereas indazole
derivatives showed good antioxidant activity. Among the
studied compounds 15 was found to be good antifungal
agent (against Rhizoctonia solani, LCso = 2.36ug/ml) and
15b as antibacterial agent (against Klebsiella pneumonia,
MIC = 24.68ug/ml). Compound 14b (indazole derivative)
found to be most active antioxidant (ICs0=19.81ug/ml)
when tested at different concentration (Graph 2)
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Graph 2: Antioxidant activity of indazole derivatives®’
ANTI TUBERCULAR ACTIVITY

Tuberculosis (TB) is a rejuvenating global health threat that
caused by infectious bacillus called Mycobacterium
tuberculosis and it is the leading infectious killer disease in
the world, claiming 1.5 million lives every year. Despite of
the progress in anti-tubercular agents, multi-drug
resistance tuberculosis (MDR-TB), extremely drug
resistance tuberculosis (XDR-TB) and HIV co-infection are
considered as stumbling block in controlling tubercular
infection. Therefore, new chemical entities have to be
discovered with novel mechanism of action that are safe
and highly efficient®®,

Vinay Pathak et.al, (2014)* conducted studies on 3,5-
diphenyl-4,5-dihydro-1H-pyrazoles and 4,6-
diarylpyrimidines synthesized and evaluated for their
activities as anti-tubercular agents. Various derivatives are
synthesized for these compounds and screened for anti-
tubercular activity against mycobacterium tuberculosis
H37Rv strain. Out of all compounds synthesized four
showed significant activity at MIC values 25, 25, 12.5, and
12.5uM concentration. Invitro cytotoxicity was evaluated
using MTT assay in non cancerous hepatic monocytes
(THP-1)cells and found that MIC values approximately
double of ICso values therefore considering anti tubercular
activity and cytotoxicity, two (7b and 7c) from the four
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most active compound were showed to be safe as their
MIC values much lower than cytotoxic values. Compounds
7b and 7c are considered to be eight times selective
toward anti-tubercular activity versus healthy cell.
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CONCLUSION

From the extensive review of pyrazole derivatives carried
out it can be easily concluded that pyrazole derivatives
display diverse pharmacological activities against dreaded
disorders like cancer, inflammatory, bacterial, fungal and
mycobacterial infections. This versatility of synthesized
derivatives has obviously turned the attention of medicinal
as well as synthetic chemist to strategize newer synthetic
methods as well as to carry out their biological evaluation
so that more and more active and comparatively safer
pyrazole derivatives are delivered to the therapeutic
world. In this endeavor, newer arsenals like combinatorial
library synthesis, DNA hybridization, artificial intelligence
and robotics and many more may be utilized by the
scientific community so that ultimately effective and safe
drug scaffolds are presented to the therapeutic world.
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