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ABSTRACT 

The pyridine is found to have a large no. of biological activities those including antiviral, anticancer, antimicrobial, antidiabetic, antitubercular etc. In 
this review we have reported some newer biological activities such as antidote, antileishmanial, antioxidant & antichagasic, antithrombin , 
anticoagulant etc along with most of the traditional biological activities. Pyridine is also a very active neutraceutical found in the form of vitamin B3 
i.e Pyridoxine 
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INTRODUCTION 

Pyridine is a heterocyclic organic compound with the chemical 
formula C5H5N. It is structurally related to benzene, with one CH 
group replaced by a nitrogen atom. It is used as a precursor to 
agrochemicals and pharmaceuticals and is also an important solvent 
and reagsent.1 Pyridine was first isolated and characterized by 
Anderson in 1846. It was obtained from bone oil and from coal tar. 
The cyclic nature of pyridine was recognized by Korner and Dewar 
in 1869.2 It plays a key role catalyzing both   biological and chemical 
systems. In many enzymes of living organisms it is the prosthetic 
pyridine nucleotide (NADP) that   is   involved in various oxidation–
reduction processes. Other evidence of the potent activity of 
pyridine in biological systems is its presence in the important 
vitamins niacin and   pyridoxine (vitamin B6) and also in highly toxic 
alkaloids such as nicotine. In the pharmaceutical   industry,   
pyridine forms the nucleus of over 7000 existing drugs. Pyridine 
ring system is very widely distributed in nature, especially in plant 
kingdom. Many important alkaloids atropine from Atropa 
belladonna, Deadly nightshade, contains saturated pyridine nucleus. 
in ancient times woman have used the fluid of leaves of the deadly 
nightshade to dilate pupils of eyes (mydriatic properties).

Pyridine 
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Biological Activities 

Antiviral activity 

 Bernardino et al synthesized new 4-(phenylamino)thieno[2,3-
b]pyridine derivatives (1), which showed inhibitory activity   
against Herpes simplex virus type 1 (HSV-1). Structure–activity 
relationships (SAR) of   these compounds in comparison to the 
derivatives 4-(phenylamino)-1H-pyrazolo [3,4-b]pyridine that 
show several different biological activities, such as anti-HIV-1 
and -Vaccı´nia virus.4 

 

 Attia et al synthesized some pyridine ribosides, used for the 
treatment of HIV infection diseases. The 1-(β-D-ribofuranosyl)-
pyridine-2-thiones (2) were found to be most active anti- HIV 
agents. 5 

 

R1= C6H5, R2= 4-ClC6H4   

 Chezal et al synthesized an imidazo [1,2-a]pyrrolo [2,3-c] 
pyridine series 

(2) 

(3), which are active against classical swine fever 
virus (CSFV) and the border disease virus (BDV) to the genus 
Pestivirus. Pestiviruses cause important diseases of livestock 
such as bovine viral diarrhea in cattle classical swine fever in 
pigs and border disease in sheep.6 

(3) 

Anticancer activity 

 Nicolaou et al synthesized pyridine epothilones (4) exhibiting 
cytotoxic properties against a number of human cancer cell 
lines. The compounds showed the importance of nitrogen atom 
at ortho position with the effect of methyl substitution on 
pyridine ring at 4- or 5- positions. 7 
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(4) 

 Jong-Keun Son et al synthesized 2,6-diaryl-substituted 
pyridines (5) having cytotoxicity against several human cancer 
cell lines. It has the cytotoxicity and topoisomerase I inhibitory 
activity also.

N

R2

R1
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R1=  

R2 =  (5) 

 Hayakawa et al synthesized imidazo[1,2-a]pyridine derivatives. 
In a series of imidazo[1,2-a]pyridine compounds (6) the thiazole 
derivative showed potent p110a inhibitory activity and strong 
selectivity for p110a over other PI3K isoforms. Compound also 
inhibited tumor cell growth both in vitro and in vivo, 
suggesting that PI3K p110a is a potential target in cancer 
treatment.9 

      (6) 

  Romagnoli et al synthesized 2-amino-3-(3’,4’,5’-
trimethoxybenzoyl)- 6-substituted-4,5,6,7-tetrahydrothieno 
[2,3-c]pyridine derivatives (7) and evaluated against a panel of 
four cancer cell lines, and interacts strongly with tubulin by 
binding to the colchicine site. The compounds showed 
promising antiprolifirative activity,inhibition of tublin 
polymerization & cell cycle effect.10 

 

R1=CH3, C2H5, n-C3H7, CH2C6H5, COCH3, COOCH3  

 Liou  et al  synthesized  a  novel  oral  indoline-sulfonamide  
agent 

(7) 

(8), exhibiting potent  activity  against  human  cancer  
cells  in  vitro  and  in vivo  through  the disruption  of  
microtubule.

N
S
O2

OCH3

NH

O
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(8) 

Antichagasic activity 

 Chagas’ disease is caused by Trypanosoma cruzi, a parasite 
with a large zoonotic reservoir in Central and South America.1–
3 Its endemy keeps 100 million people at risk and about 20 
million people chronically infected with T. cruzi. Dias et al  
synthesized  1H-pyrazolo[3,4-b]pyridine series compounds(9) 
having antichagasic activity.12 

  (9) 

 Antioxidant activity 

 Feng Shi et al synthesized  thiazolo[3,2-a]pyridine  derivatives 
(10) ,which scavenge free radicals.13 

(10) 

Antibacterial activity 

 Ivachtchenko et al synthesized several novel 2-imino-5-
hydroxymethyl-8-methyl-2H-pyrano[2,3-c]pyridine-3-(N-aryl) 
carboxamides (11) and evaluated for antibacterial and antifungal 
activities. Most of the compounds showed significant activity 
against bacterial or fungal strains (MIC in the range of 12.5–25 
lg/mL), displaying better efficacy than the standard drugs.14 

(11) 

 Suksrichavalit et al prepared the Copper complexes of pyridine 
derivatives (12) and tested for their superoxide scavenging and 
antimicrobial activities. The copper complexes exerted SOD 
activity in the range of 49.07–130.23 mM. Particularly, copper 
complex of nicotinic acid with 2-hydroxypyridine was the most 
potent SOD mimic with an IC50 of 49.07 mM.15 

(12) 
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 Bhatia et al synthesized a series of 5-substituted 
(arylmethylene) pyridin-2-amine (13) by condensing various 5-
substituted pyridyl-2-amines with various aromatic aldehydes. 
All the compounds were screened for their antibacterial 
activities. QSAR equation reveled that selected electronic, steric 
and liphophillic parameters have correlation with antibacterial 
activity.16 

(13) 

 B. Leal et al carried out the biological and theoretical 
evaluations of a 4-(arylamino)-1-phenyl-1H-pyrazolo[3,4-
b]pyridine-5-carboxylic acids series (14) and revealed that the 
1H-pyrazolo[3,4-b]pyridine derivatives have significant 
antibacterial activity against a drug-resistant S. epidermidis 
clinical strain The (MIC) of the active derivatives against S. 
epidermidis was similar to that of oxacillin and twofold better 
than chloramphenicol.17 

(14) 

Antidote activity 

 M. Timperley et al  synthesized some mono- and bis-
quaternary pyridine salts (15) and  evaluated their potential use 
in the treatment of organophosphorus nerve agent poisoning.18 

,   (15) 

Antidiabetic activity 

 Bahekar et al synthesized two series of 2,5-disubstituted-3-
imidazol-2-yl-pyrrolo[2,3-b]pyridines thieno[2,3-b]pyridines 
(16). The in vitro glucose dependent insulinotropic activity of all 
the test compounds was evaluated using RIN5F cell based 
assay and all the test compounds showed glucose and 
concentration dependent insulin secretion.19 

 (19) 

Antifungal activity 

 Ozdemir et al synthesized and evaluated the selective 
antifungal activity of 5,6,7,8-tetrahydroimidazo[1,2-a]pyridine 
derivatives. Eight new tetrahydroimidazo[1,2-a]pyridine 
derivatives (20) were synthesized and screened for their 
antifungal effects against a panel of ten human pathogenic 
Candida species using agar diffusion and broth microdilution 
assays, respectively. Among the analogues, the compound 
5,6,7,8-tetrahydroimidazo[1,2-a]pyridine- 2-carboxylic acid-(4-
cyanobenzylidene) showed very strong inhibitory activity (up 
to MIC 0.016 mg/mL) against the screened Candida species.20 

 

CONCLUSION  

As  the  biological activities of  pyridine  derivatives  are  shown  
above,  the  pyridine  is  found  to  be  a  very  versatile  nucleus  in  
the  pharmaceutical  field.  The  derivatives  are  very  much used  as  
anticancer,  antimicrobial,  antiviral, antidiabetic & antithrombic  
agents  etc. Thus the pyridine nucleus could be considered as the 
panacea for the management of various diseases. 
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