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ABSTRACT

Heterocyclic compounds have gained immense importance in human life because of their variety
of applications, particularly these compounds have been successfully tested against several
diseases and therefore have acquired medicinal importance. Titled Bis-Pyrazoles have been
synthesized by condensation of phenyl hydrazine hydrochloride and hydrazine hydrate
respectively with Bis-chalcone dibromides in pyridine medium. All compounds have been
evaluated for their in vitro growth of inhibitory activity against one Gram-positive strain
Staphylococcus aureus and three Gram-negative strains like Escherichia coli, Proteus mirabilis
and Salmonella typhi using paper disc-method. The culture medium was nutrient agar medium.
Most of the titled Bis-pyrazoles are more or less effective against these microorganisms. Hence
for treatment of diseases these Bis-pyrazoles can be used by test pathogens only when they do
not have any toxic and other side effects.
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INTRODUCTION
Heterocyclic compounds are acquiring more importance in recent years due to the

pharmacological activities. Nitrogen, sulphur, oxygen, containing five/six member heterocyclic
compounds has occupied enormous significance in the field of drug discovery process.
Substituted pyrazole and their analogs have been used as precursors for synthesis of various
biologically active.

Pyrazole derivatives possess important pharmacological activities and therefore they are useful
material in drug research. The pyrazole nucleus is an important structure in numerous natural and
synthetic compounds and in medicinal chemistry. The increasing clinical importances of drug
resistant bacterial and fungal pathogens have lent an additional urgency in the field of
microbiological research and development of new antimicrobial compounds.

Pyrazole derivatives are use as analgesic’, anti-viral* agents.Pyrazoles are known for their
versatile physiological®, antimicrobial properties*®. Alkyl pyrazole derivatives have been
reported as hypolipidemic agents®. Some phenyl pyrazole are reported as effective antidiabetics’.
Pyrazoles exhibit wide range of biological ativities like uretic®, antioxidant®, antihelmenthetic
activities', antidepressant™, anti-inflammatory?, in addition to fungicidal**'* activity. Some of
the pyrazole derivatives are reported as antitumor® and anticancer® activities.

Previously, this laboratory has devoted considerable effort towards the preparation of bis-
pyrazolines and bis pyrazoles.The structures of synthesized compounds were assigned on the
basis of elemental analysis and spectral study’’ (IR, NMR & UV). The compounds were
evaluated for their microbial activity against gram +ve and gram —ve bacteria.

All compounds have been evaluated for their in vitro growth of inhibitory activity against
different micro-organisms like Staphylococcus aureus, Escherichia coli, Proteus mirabilis and
Salmonella typhi .The following Bis-pyrazoles were selected for antimicrobial activity,
MATERIALS AND MEHOD

The titled compounds were screened in vitro for their antimicrobial activity against
Staphylococcus aureus, Escherichia coli, Proteus mirabilis and Salmonella typhi. Using paper
disc method®® at concentration of 50pg/ml using DMF as solvent. The culture medium used was
nutrient agar medium. After 24+ 2 hours of incubation at 37 + 2 °C; zones of inhibition were

measured in mm and recorded in table 2.
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Scheme 1 Scheme 2
Compounds (la-h) Compounds ( lla-h)
Compounds (la-h): 1,1 Bis- {2- hydroxy-3-(1'- phenyl -5"-Aryl-pyrazol 3’-yl) — 5 methyl
phenyl} methanes,
Compounds ( lla-h): 1,1 Bis- {2- hydroxy-3-(1'- H-5"-Aryl-pyrazol 3°-y1) — 5 methyl phenyl}
methanes,
Table 1:- Physical data of 1,1 Bis {2 Hydroxy — 3- [I"-phenyl / H — 5" — aryl pyrazol -3" -yl ]
— 5 —methyl phenyl } methanes. (1a-h) / (I1a-h)

Compds. R R1 M.P.OC) Yield M.F. N %
(%) Found Calcu.

la H H 228-231 75 CysHioN4O,  8.16 8.38
Ib OCHjs H 218-222 74 C47H4aN4,O4  7.53 7.69
Ic OH OCHs 265-267 72 Cy7HaaN4,Og  7.12 7.36
Id OH H 268 78 CssHaoN4O4  9.62 8.00
le NO, H 278 80 C45H35NgO6 12.47 11.08
If N(CHj3), H 201 85 CsoHs0N6gO2, 1035  11.14
|g H OCH3 191-201 70 C47H44N404 1.27 7.69
Ih OCHjs OCHjs 235-238 72 CaoH4gN4,O,  7.03 7.10
lla H H 250-253 78 C33H32N402 9.67 10.85
1lb OCHjs H 246-249 76 CasH3eN4,O4  9.61 9.72
lic OH OCHjs 221-224 82 C3sH3sN4Og  9.07 9.21
ld OH H 255-258 75 CaH3N,O, 1133 10.21
[ NO, H 273 80 CasH3oNeOs 1422  13.86
If N(CHs3)> H 173-176 82 Ca7H2NgO, 1322 13.95
llg H OCHjs 186-189 68 C3sH3sN4,O4  9.32 9.72
Ih OCHjs OCHjs 213-215 70 Cs7HioN4Os  8.07 8.80
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Table 2:-Antimicrobial activities of 1,1 Bis {2 Hydroxy — 3- [I"-phenyl/H -5 — aryl
pyrazole-3” —yl ] — 5 — methyl phenyl } methanes. (la-h)/(l11a-h)

Compounds S.aureus E.coli  Pr.mirabilis S.typhi
la - - + -

Ib - ++ + -

Ic + - - ++
Id + + - ++ + -

le - - ++ -

If ++ ++ + + + -

Ig +++ - ++ +++
Ih - - + -

lla - ++ +++ -

11b - - - -

llc - - - -

ld - + - +

lle + - + -

lf - - ++ +

lg - - +++ -

Ilh - - ++ -

N.B. :- Zone of Inhibition
- : Inactive (Resistance)

+ ; Weak active (Small size zone Inhibition)
++ : Moderate active
+++ : Strongly active.

RESULTS AND DISCUSSION:-

The titled compounds were screened for their antimicrobial activities using micro-organisms
S.aureus, E.coli, Pr.mirabilis and S.typhi are as follows.

From above table it was observed that, compound (la) showed weak activity towords Pr.mirabils
and inactive towords E-coli , S. aureus&S.typhi.

The compound (Ib) howed moderate activity against E-coli, weak activity towards Pr.mirabils,
but inactive against S.aureus and S.typhi. The compound (Ic) showed moderate activity against
S.typhi, weak activity towards S.aureus but inactive against E-coli and Pr. mirabilis. The
compound (Id) showed strong activity against Pr. Mirabilis moderate activity against S. aureus,
but inactive towards E.coli, and S.Typhi. The compound (le) showed moderate activity against
E.coil , Pr. mirabilis but inactive against S. auresus , and S. typhi. The compound (If) showed
strong activity against E.coli, and moderate activity against S. aureus and Pr.mirabilis and same
compound was inactive towards S.Typhi. The compound (Ig) showed strong activity against S-

aureus and S.typhi moderate activity against Pr. Mirabilis, E-coli and same compound was
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inactive against E.coli. The compound (1h) showed weak activity against Pr.mirabilis & inactive
against E.coli, S.typhi ,S. aureus. Compound (Il a) was strongly active towards Pr.mirabilis and
moderately active against E.coli and same compound was inactive against S.aureus & S.typhi.
The compound (I1b) was inactive against all micro-organisms. The compound (llc) was inactive
against all micro-organisms. The compound(l1d) was weakly active against E.coli & S.typhi but
inactive towards S.aureus and Pr.mirabilis. The compound (l1e) showed weak activity towards
S.aureus and Pr.mirabilis but inactive against remaining-E.coli & S.typhi. The compound (I1f)
showed moderate activity against Pr.mirabilis and weakly active against S.typhi and inactive
towards S.aureus and E.coli. The compound (I1g) showed strong activity towards Pr.mirabilis
inactive against S.typhi,E.coli & S.aureus .The compound (I1h) showed moderate activity
towards Pr.mirabilis and same compound was inactive towards S.aureus , E.coli & S.typhi .

It has been also found that the antimicrobial activities of the test compounds increases with
increase in structure complexity.

From above result it was observed that Bis pyrazoles (titled) were found more or less effective
against, Staphylococcus aureus, Escherichia coli, Proteus mirabilis, and Salmonella typhi. Hence
those compounds can be easily used.

for treatment of diseases only when they do not have toxic and other side effects.
AKNOWLEDGEMENT:-
The authors are thankful to Dr. D. H. Tambekar, Head, Department of Microbiology, SGB

Amravati University, Amravati; Miss Vishaka Pathak and Non teaching staff for providing

necessary laboratory facility.
REFERENCES:

1. Pereira N.P, Monteiro T..M, Freitas A.C, Barreiro E.J, Miranda A.L. Synthesis and
analgesic properties of new 5-thioaryl pyrazole derivatives. Boll Chim Farm. 1998;
137(3):82-6.

2. Ouyang G, Xue-Jian C., Chen Z, Song B.A, Bhadury P. S., Yang S, Jin L-H, Xue W,
Hu D-Y and Zeng S. Synthesis and Antiviral Activities of Pyrazole Derivatives
Containing an Oxime Moiety, J. Agric. Food Chem., 2008;56 (21), 10160-10167.

3. L. I, Krokhina N. F. Synthesis of A Series Of 5-Aminopyrazoles With Potential
Physiological Activity, Pharmaceutical Chemistry Journal, 1968; 2(1):12-16.

4. Farag AM, Mayhoub AS, Barakat SE, Bayomi AH. Synthesis of new N-phenylpyrazole
derivatives with potent antimicrobial activity. Bioorg Med Chem. 2008;16(8):4569-78.

339 WWW.ajptr.com



http://www.ncbi.nlm.nih.gov/pubmed?term=Pereira%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=9611846
http://www.ncbi.nlm.nih.gov/pubmed?term=Monteiro%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=9611846
http://www.ncbi.nlm.nih.gov/pubmed?term=Freitas%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=9611846
http://www.ncbi.nlm.nih.gov/pubmed?term=Barreiro%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=9611846
http://www.ncbi.nlm.nih.gov/pubmed?term=Miranda%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=9611846
http://www.ncbi.nlm.nih.gov/pubmed/9611846
http://pubs.acs.org/action/doSearch?action=search&author=Ouyang%2C+G&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Cai%2C+X&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Chen%2C+Z&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Song%2C+B&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Bhadury%2C+P+S&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Yang%2C+S&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Jin%2C+L&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Xue%2C+W&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Hu%2C+D&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Zeng%2C+S&qsSearchArea=author
http://link.springer.com/search?facet-author=%22N.+F.+Krokhina%22
http://link.springer.com/journal/11094
http://link.springer.com/journal/11094/2/1/page/1
http://www.ncbi.nlm.nih.gov/pubmed/18313934
http://www.ncbi.nlm.nih.gov/pubmed/18313934

Ganorkar et. al., Am. J. PharmTech Res. 2013; 3(6) ISSN: 2249-3387

10.

11.

12.

13.

14.

15.

Kalirajan R., Rathore L., Jubie S., Gawramma B., Gomathy S., Shankar S. Elango K.;
Microwave Assisted Synthesis and Biological Evaluation of Pyrazole Derivatives of
Benzimidazoles. Indian J. Pharm. Edu.Res.44(4) , 2010.

Seki K., Isegava J. Fukuda M and Ohki M. Studies on hypolipidemic agents. Il. Synthesis
and pharmacological properties of alkyl pyrazole derivatives .Chem. Abstr.1984s;
101(25):2111032d.

Soliman R, Feid-Allah H.M., Sadany S.K.E.,Mohamed H.F. Preparation and antidiabetic
activity of new substituted 3,5-diarylpyrazolesulfonylurea derivatives. Journal of
Pharmaceutical Sciences. 1981;70,(6):606-610.

Garg H.G. Poly-substituted pyrazoles, Part 4: Synthesis, antimicrobial and anti-
inflammatory activity of some pyrazoles. J.Med.Chem. 1972; 15: 446.

Parmar V.S., Kumar A., Prasad A.K., Singh S.K., Kumar N., Mukharjee S., Raj H.G.,
Goel W., Errington S, Paur S. Synthesis of E- and Z-pyrazolylacrylonitriles and their
evaluation as novel antioxidants. Bio.Org.Med.Chem 1999; 7:1425.

Garg H.G. and Kaur N. Synthesis of N'-substituted aryl sulfonylpyrazoles, their
anthelmintic activity, and the cytotoxicity of some hydrazides. J.Med.Chem 1972; 15:
554.

Mohamed A.A., Gamal E.D. A. Abuo-R Alaa H Synthesis of novel pyrazole derivatives
and evaluation of their antidepressant and anticonvulsant activities. European Journal of
Medicinal Chemistry2009; 44(9):3480-3487.

Farghaly A.M., Soliman F.S., Semary M.M., Rostom A.F. Poly-substituted pyrazoles,
Part 4: Synthesis, antimicrobial and anti-inflammatory activity of some pyrazoles.
Pharmazie. 2001 56 (1):28-32.

Zhang C.Y., Liu X.H., Wang S.H. ,Li Z.M. Synthesis and antifungal activities of new
pyrazole derivatives via 1,3-dipolar cycloaddition reaction. Chem. Biol. Drug Des.
2010;75 (5): 489-93.

Elnagdi M.H, Elmoghayor M.R.H, Hatez E.A.A. and Alnima H.H. Reaction of 2-
arylhydrazono-3-oxonitriles ~ with  hydroxylamine. ~ Synthesis of  3-amino-4-
arylazoisoxazoles. J.Org.Chem 1975; 40:2604.

Taylor E.C., Patel H., Kumar H. Synthesis of pyrazolo 3,4-dpyrimidine analogues of the
potent agent N-4-2-2-amino-4 3H-oxo-7H-pyrrolo 2,3-dpyrimidin-5-yl ethyl benzoyl-L-
glutamic acid Tetrahedron 1992;48:089-8100.

WWW.ajptr.com 340



http://onlinelibrary.wiley.com/doi/10.1002/jps.v70:6/issuetoc
http://www.sciencedirect.com/science/article/pii/S0223523409000506
http://www.sciencedirect.com/science/article/pii/S0223523409000506
http://www.sciencedirect.com/science/article/pii/S0223523409000506
http://www.sciencedirect.com/science/article/pii/S0223523409000506
http://www.sciencedirect.com/science/article/pii/S0223523409000506
http://www.sciencedirect.com/science/journal/02235234
http://www.sciencedirect.com/science/journal/02235234
http://www.sciencedirect.com/science/journal/02235234
http://www.sciencedirect.com/science/journal/02235234/44/9

Ganorkar et. al., Am. J. PharmTech Res. 2013; 3(6) ISSN: 2249-3387

16. Manna F., Chimenti F., Fioravanti R.,.Bolasko A, Seecci D., Chimenti P., Ferlini C.,
Scambia G., Synthesis of some pyrazole derivatives and preliminary investigation of their
affinity binding to P-glycoprotein. Bioorg. Med. Chem. Lett. 2005; 15 (20):4632-4635.

17. Ganorkar R. P.and Jamode V.S. Synthesis of 1,1 Bis- {2- hydroxy-3-(1'- phenyl / H-5"-
Aryl-pyrazol 3°-yl) — 5 methyl phenyl} methanes. Indian Journal of Heterocyclic
Chem2003;13: 81-82.

18. Collins C. H., Microbiological Methods Butterworth, London 1967.

/ AJPTRis
e Peer-reviewed
e bimonthly
e Rapid publication
Cubmit your manuscript at: editor@ajptr.com

341 WWW.ajptr.com



mailto:editor@ajptr.com

