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ABSTRACT

Pyridine is a six member ring of heterocyclic compound in which 5 carbons and one nitrogen atom present in ring.
Pyridine is very important part of heterocycles and some natural products. Defferent type of mediums are available
in the market that contain pyridine ring like omeprazole, Netupitant, Abomaciclib, Lorlatinib, Apalutamide and
Lvosidenib which are used treatment of cancer. Pyridine derivatives have various pharmacological applications
such as antibacterial, antifungal, anticonvulsant, anticancer agents. In this review article we have summarized the
pharmacological application of various pyridine derivatives.
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INTRODUCTION

Most of the heterocyclic compounds containing nitrogen
atom, are pharmacologically active. The structure of
heterocyclic derivatives molecule due to their structure
and chemical diversity, they are utilized in many various
biochemical processes like antimicrobial™®, anti-
inflammatory®®®”,  antibacterial™™,  antifungal™*®,
antitumor®™ activities etc. From the above aspects
different scientists have observed that pyridines showed
pharmacological activities. This article focused on the
work done by different researchers and scientists in the
field of chemistry and biological activity of pyridine
derivatives.

BIOLOGICAL IMPORTANCE OF PYRIDINES

Ali et al™® have synthesized pyridine derivatives and
evaluation of their antimicrobial activity against different
bacteria b. subtilis, staphylococcus aureus, Escherichia
coli, pseudomonas aerugenasa, and different fungi
candida albicans aspergillus niger.
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Ramesh et al™ have prepared pyridines and screened
antimicrobial activities. They selected various bacteria
and fungi like s. aureus, s. pyrogens, and c. albicans, a.
flavus respectivily. They apply cup plate method and
found that compounds 4a, 5b, and 6a were more active
against c. albicans.
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Biological activity of amidino substituted imidazo[4,5-
b]pyridine have been synthesized by Pavlinac et al.*
and tested for antibacterial, antiviral activity.
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Jemmezi et al.l?!! have synthesized pyridines evaluated
antimicrobial activities by using disc diffusion method.
They have taken different bacteria and fungi like vibrio
alginoliticus, vibrio cholera, vibrio parahaemolyticus,
vibrio wvulnificus and candida parapsiloses, candida
krusei, candida glabrata, candida albicans and then
compared with standard drugs tetracycline and
amphoterecin respectively.
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Rathod et al.”? have reported antimicrobial activity of
pyridine derivatives. This activity was tested against
different bacteria such as s. pneumonia MTCC 1936, b.
subtilis MTCC 441, e. coli MTCC 443, v. cholera MTCC
3906 and compared with standard drug ampicilin and
kanamycin. They found that compounds 9a,9c,9e, 9h
were showed good potency against gram positive
bacteria and 9c, 9h, 9i showed good activity against gram
negative bacteria. Antifungal activity was tested against
different fungi such as a. fumigates MTCC 3008, c.
albicans MTCC 227 and compared with standard drugs
chloramphenical. Compounds 9c, 9i showed good
antifungal activity against c. albicans and 9a, 9h against
a. fumigates.
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Saeed et al®® have prepared pyridine acetohydrazide
derivatives and screened for their antibacterial and anti
fungal activity against Escherichia coli, staphylococcus

aureus and candida albicans, aspergillus flavus
respectively.
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Novel imidazo[4,5-b] pyridine derivatives have
synthesized by Wu et al’®? and tested antifungal activity.
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Pyridine derivative with oxazolidinone have been
synthesized by Jin et al® and explained antibacterial
activity against different bacteria.
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El-Sayed® reported new pyridines then evaluated
antibacterial activity against Escherichia coli, bacillus
coli, staphylococcus aureus and antifungal activity
against aspergillus flavus, candida albicans, penicillium
etalicum.
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Pyridine derivatives with thiazole and hydrazides have
prepared by Kamat et al.’’! and observed anti-
inflammatory and antimicrobial ctivity.

Www.ejpmr.com | Vol 11, Issue 8, 2024.

| 150 9001:2015 Certified Journal | 229




Singh.

European Journal of Pharmaceutical and Medical Research

Salem and Ali®® have reported novel pyrazolo[3,4-
b]pyridine derivatives then investigated antimicrobial
activity.
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Pyridine derivatives with thiazolidinone moiety have
been synthesized by Poszczenko et al®? and observed
anticancer activity.
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Thomas et al® have synthesized pyridines with
azetidinone derivative then screened antidepressant
activity.
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Ar = 2-OHCgH, 4-OHCgH, 4-CICsH, 4-NO,CeH,, 2-
NO,CsHs 4-FCeH,, 4-

OCH;CgH,, 4-OH&3-OCH3CgH5.
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Some novel pyridine derivatives containing azetidinones
have been reported by Pramod and Mayuri** and
explained antitubercular activity.
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Patel and ShaikhF? have prepared pyridines containing

2-amino-6-methoxy  benzothiazole and  showed
antimicrobial activity.
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Guijjar et al™® have synthesized pyridine derivatives then
screened antibacterial and antifungal activity against s.
aureus, b. subtilis, e. coli, k. promioe and nigrospora, s.
niger, r. nigricum, f. oxyporium respectively.

Ar = CgHs, 4-CH3CgHs, 4-CICeH,, 4-NO,CeH,, 2&4-
Cl,CeH5
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Pyridine derivatives have been prepared by De et al*!
and screened biological activity.

R; = H, 2-Cl, 3-Cl, 4-Cl, 2&4-diCl R,=CHjs, C;Hs
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Metwally et al® have synthesized pyridines with
benzothiazolyl moiety then explained anti-virus activity.

HoN

R = 4-OMeC¢H,;, 2&4(0OMe),CeH;, 2-Me&4-CICgHs,,
2&4(Cl),CeHs, 4-BrCeHy, 4-FCgH,, 2&3(F),CeHs, 3-
CF3C¢H,4

REFERENCES

1.

Rani, V.E.; Reddy, P.R. Synthesis and antimicrobial
activity of new pyridine containing substituted
phenyl azetidine-1-one derivatives, Open Journal of
Medicinal Chemistry, 2018; 8(2): 22-29.

Petrovic, T.A.; Dimitrijivic, M.V.; Mihajlovic-Lalic,
L. E.; Stankovic, D.; Vlahovic, F.; Grguric-Sipka,
S.; Mihajilov-Krstev, T.M.; Mihajilov, D.L. and
Polijarevic, J.M. Synthesis and antimicrobial activity
of new pyridine based half sandwich Ru(ll)
complexes. Journal of Coordination Chemistry,
2024; 77(7): 750-765.

Lu, Y-J.; Zhao, Z-D.; Chen, Y-X.; Wang, J.; Xu, S-
C. and Gu, Y. Synthesis and biological activities of
isopimaric acid. Journal of Asian Natural Products
Research, 2021; 23(6): 545-555. (Micro)

Mauro, V.D.; Marcus, V.D.N.S.; Nadia, R.B.;
Frederico, P.S.; Giovanni, W.A. and Silvia, H.C.
Synthesis and antimicrobial activity of pyridine
derivatives substituted at C-2 and C-6 positions.
Letter in Drug Design and Discovery, 2007; 4(2):
149-153.

Marinescu, M. and Popa, C-V. Pyridine compounds
with  antimicrobial and antiviral activities.
International journal of Molecular Sciences, 2022;
23(10): 56-59.

Elsayed, M.A.; Elsayed, A.M. and Sroor, F.M.
Novel biologically active pyridine derivatives:
synthesis, structure characterization in vitro
antimicrobial evaluation and structure activity
relationship. Medicinal Chemistry Research, 2024;
33: 476-491.

Shamili, S.; Siddoju, K. and Konda, S. Synthesis and
biological activity of indeno pyridine and indeno
pyran derivatives in one-pot reaction. Polycyclic
Aromatic Compounds, 2023. doi.org/10.1080.
(Micro)

Abdel-Rozek, F.M.; Hebishy, A.M.S. and Ali, R.H.
Synthesis and biological activity evaluation of some
novel heterocyclic compounds incorporating
pyridine chromine moiety. Egyptian Journal of
Chemistry, 2022; 65(12): 569-576. (Micr)
Al-Abdullah, E.S.; Asiri, H.H.; Lahsasni, S.; Habib,
E.E.; Ibrahim, T. and ElI-Emam, A.A. Synthesis,
antimicrobial and anti-inflammatory activity of
novel 5-substituted and N-substituted 5-(1-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

adamantyl)-1,2,4-triazole-3-thiols. Drug  design,
development and therapy, 2014; 4(8): 505-518.
Lauro, F.V.; Maria, L.R. ; Francisco, D.C.; Marcela,
R.N.; Verginia, M.A.; Magdalena, A.R.; Tomas,,
L.G. and lIdalia, A.C. Synthesis and biological
activity of the pyridine hexacyclic-steroid
derivatives on a heart failure model. Anti-
inflammator & Anti allergy Agents in Medicinal
Chemistry, 2022; 21(1): 34-45.

Gobis, K.; Foks, H.; Kedzia, A.; Wierzbowska, M.
and Zwolska, Z. Synthesis and antibacterial activity
of novel pyridine and pyrazine derivatives obtained
from amidoximes. Journal of Heterocyclic
Chemistry, 2009; 46(6): 1271-1279.

Al-Hussein, L.R.A. and Al-Shubaib, Z.AM.
Synthesis and characterization of some new pyridine
and pyrimidine derivatives and studying their
biological activities. Baghdad Science Journal,
2022; 20(3). doi.org/10.21123.(bact)

Ling, Y.; Hao, Z-Y.; Liang, D.; Zhang C-L.; Liu,
Y.F. and Wang, Y. The expanding role of pyridine
and dihydropyridine scaffolds in drug design. Drug
Design, Development and therapy, 2021; 15:
4289-4338. (bact)

Rival, Y.; Grassy, G. and Michel, G. Synthesis and

antibacterial activity of some imidazo[1,2-a)
pyrimidine derivatives. Chemical and
Pharmacuetical Bulletin, 1992; 40(5): 1170-1176.

Al-Hussein, |.R.A. and Al-Shuhaib, Z.AM.

Synthesis and characterization of some new pyridine
and pyrimidine derivatives and studying their
biological activities. Antibacterial and antiparasitic
properties.

Abdel-Aziz S.A. Synthesis and biological activity of
some pyridine substituted heterocyclic compounds.
Pak. J. Sci. Ind. Res., 1996; 39: 5-8. (fung)
Nicolaou, K.C.; Scarpelli, S.; Bollbuck, B.;
Zaharevitz, D.; Gussio, R. and Glannakalou.
Chemical synthesis and biological properties of
pyridine epothilones. Cell Chemical Biology, 2000;
7(8): 593-599. (tumer)

Ali, D. A.; Bekhit, A.A. and Hymete, A. Synthesis
and Dbiological evaluation of some pyridine
derivatives as antimicrobial agents. Ethiopian
Pharmaceutical Journal, 2010; 27(2): 112-122.
Ramesh, D.; Chandrashekhar, C. and Vaidya, V.P.
Synthesis of novel naphtha[2,1-b] furo[3,2-
b]pyridine derivatives as potential antimicrobial
agents. Indian Journal of Chemistry, 2008; 47B:
753-758.

Pavlinac, 1.B.; Zlatic, K.; Persoons, L.; Daelemans,
D.; Banjanac, M.; Radovanovic, V.; Butkovic, K.;
Kralj, M. and Hranjec, M. Biological activity of
antidino-substituted imidazo[4,5-b]pyridines.
Molecules, 2023, 28(1): Doi.org/10.3390.

Jemmezi, F; Kether, F.B.H.; Amri, |.; Bassem, J.
and Khiari, J.E. Synthesis and biological activity of
novel benzothiazole pyridine derivatives. Journal of
Applied Chemistry, 2014; 7(1): 62-66.

WWW.ejpmr.com

| Vol 11, Issue 8, 2024.

ISO 9001:2015 Certified Journal | 231




Singh.

European Journal of Pharmaceutical and Medical Research

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Rathor, C.H.; Mithani, A. and Patel, A.S. Synthesis,
characterization and biological screening of pyridine
derivatives in carporated with chalcone motif. Eur.
Chem. Bill., 2021; 10(2): 123-127.

Seed, S.E.S.; Aldubayyan, M.; Al-Hakimi, A.N. and
El-Hady, M.M.A. Synthesis and characterization of
pyridine acetohydrazide derivatives for
antimicrobial cotton fabric. Materials, 2023; 16(13).
Doi.org/10.3390.

Wu, D.; Liu, m.; Li, Z.; Dang, m.; Liu, X.; Li, T.;
Huang, L.; Ren, Y.; Zhang, Z.; Liu, W. and Liu, A.
Synthesis and fungicidal activity of novel
imidazo[4,5-b] pyridine derivatives. Heterocyclic
Communications, 2019; doi.org/10.1515.

Jin, B.; Wang, T.; Chen, J.; Liu, X-Q.; Zhang, Y-X.;
Zhang, X-Y.; Sheng, Z-I. and Yang, H-L. Synthesis
and biological evaluation of 3-(pyridine-3-yl)-2-
oxazolidinone derivatives as antibacterial agents.
Frontiers in Chemistry, 2022; 10: doi. Org/10.3389.
El-Sayed, R. Synthesis and heteroannulation of
pyridine and related heterocyclic system having
surface and biological activities. Journal of Oleo
Science, 2015; 64(7): 761-774.

Kamat, V.; Santosh, R.; Poojary, B.; Nayak, S.P.;
Kumar, B. K.; Sankarayanan, M.; Faheem; Khan
Pure, S; Barrretto, D. and Vootla, S.K. Pyridine and
thiazole based hydrazides with promising anti-
inflammatory and antimicrobial activities along with
their in silico studies. American Chemical Society,
2020; 5(39): 25228-25230.

Salem, M.S. and Ali, M.A.M. Novel pyrazolo[3,4-b]
pyridine derivatives synthesis characterization,
antimicrobial and antiprolifirative profile. Biological
and Pharmaceutical Bulletin, 2016; 39(4): 473-483.
Poszczenko, P; Holata, S; Szewczyk, O.K.;
Dudchak, R.; Bielawski, B.; Bielawska, A. and
Lesyk, R. 4-Thiazolidinone bearing hybrid
molecules in anticancer drug design. International
Journal of Molecular Science, 2022; 23(21).
doi.org/10.3390/ijms232.113135.

Thomas, A.B; Nanda, R.K; Kothapalli, L.P. and
Hamane, S.C. Synthesis and biological evaluation of
schiff’s bases and 2-azetidinone of isonacotinyl
hydrazone as potential antidepressant and nootropic
agents. Arabian Journal of Chemistry, 2016; 9(1):
579-590.

Promod, N. and Mayuri, B. Synthesis of novel
pyridine containing azetidonone derivatives as a
potential antitubercular activity. International
Journal of Pharmaceutical Chemistry and Analysis,
2018; 5(1): 39-42.

Patel, N.B. and Shaith,
antimicrobial  activity  containing  2-amino-6-
methoxy benzothiazole. Saudi Pharmaceutical
Journal, 2010; 18(3): 129-136.

Gujjar, H.J.; Gulati, S. and Patel, H.S. Synthesis
characterization and antimicrobiological activity of
4-thiazolidinone derivatives with furan and pyridine
moieties. International Advanced Research Journal

F.M. Synthesis and

34.

35.

in Science, Engineering and Technology, 2019; 6(1):
7-12.

De, S.; Kumar, A.; Shah, S.K.; Kazi, S.; Sarkar, N.;
Banerjee, S. and Dey, S. Pyridine the scaffolds with
significant clinical diversity. Royal Society of
Chemistry, 2022; 12: 15385-15406.

Metwally, N.H.; Elgemeic, G.S. and Fahmy, F.G.
Synthesis  and  biological  evaluation  of
benzothiazolyl pyridine hybrids as new antiviral
agents against H5N1 Bird Flu and SARS COV-2
viruses, 2023; 8(40): 36636-36654.

WWW.ejpmr.com

| Vol 11, Issue 8, 2024.

ISO 9001:2015 Certified Journal | 232




