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Abstract:A set of pyridine derivatives bearing a substituted methyl group or amino group or nitro group or carboxy group in 

position 2 are synthesized, and their antimicrobial activities were evaluated. Chemical structures were confirmed by FTIR data, 

and by elemental analysis. Minimum inhibitory concentrations (MIC) were used for the evaluation of microbiological activity in 

vitro. The compounds were moderately active against Streptococcus aureus. The most active compound was 2-carboxy pyridine, 

2-methyl pyridine, 2-niro pyridine, with MIC against streptococcus aureus in the range of 8-4 μmol/1. The anti-microbial 

activities of the compounds were relatively high. 
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INTRODUCTION 

Microorganisms include bacteria, viruses, fungi, and protozoa. Antimicrobial activity refers to the ability of a substance or 

drug to inhibit or kill the growth and reproduction of microorganisms, The nitrogen atom in the ring contributes to the 

basicity of the compound, it is structurally related to benzene, with one methine group (=CH-) replaced by a nitrogen 

atom(=N-), and the pyridine derivatives like 2- Amino Pyridine,2-Methyl pyridine, 2-Carboxy pyridine, 2-Nitropyridine. 
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These derivatives are tested by the Fourier Transform Infrared Spectroscopy Studies to confirm the presence of pyridine.  

 

RESEARCH METHODOLOGY 

 

Preparation of 2-Amino Pyridine: 
Take 10 g of pyridine in RBF add 5 ml of nitric acid and stir it and cool the mixture and add 1 gm of iron powder, add 5 ml of 

Hcl and reflux it for 3-4 hours and cool the mixture add 1-2% sodium thio sulphate and stir very well and filter for removal of 

iodine and thio sulphate. 

 

 

 

N
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Fig 1: Preparation of 2- Amino pyridine 

 

 
 

Preparation of 2-Methyl Pyridine:  

In a 100ml RBF add 10gm of pyridine with 5ml of formaldehyde and 5ml of sulfuric acid. Then heat the mixture and stir for 2 

hours. Then cool the mixture and add 10ml of sodium hydroxide. Extract the mixture with 20ml Diethyl ether. Separate the 

ether layer and evaporate the solvent. To obtain 2-methyl pyridine. 

 

Preparation of 2-Nitro Pyridine:  

In a 100ml RBF add 10gm of pyridine, 10gm of sodium nitrate and 20ml of HCL. Reflux for 2-3hrs remove the flask and cool 

it. Now pour the mixture to ice water stir for 30min. Filter the mixture to collect the ppt wash with cold water and dry it. Now 

recrystallize the ppt from ethanol to obtain 2-nitro pyridine. 

 

Preparation of 2-Carboxy Pyridine:  

In a 500ml RBF add 100ml of pyridine, 50ml of distilled water and add 10gm of sodium hydroxide. Stir until it dissolved. 

Reflux for 2-3hrs then cool the mixture and add 50ml of HCL and stir until the mixture is acidic. Transfer it into a separating 

funnel and add 100ml of ethanol. Allow the layers to separate and collect the organic layer transfer it into a evaporator and 

remove a solvent collect the residue recrystallize it from hot ethanol. 

 

Preparation of Nutrient Broth:  

Weigh 3gm of beef extract, 5gm of peptone and add 5gm of NaCl. Dissolve the ingredients in distilled water. Heat the 

mixture. Sterilize the medium in an autoclave for 15-20 min. Cool at room temp. Dispense into test tubes and introduce 

staphylococci aureus and incubate for 24-48hrs. 

 

Preparation of Agar:  

Weigh 3gm of agar and add 50ml of distilled water boil it for 30min with continuous stirring add 0.6gm of beef extract, 1gm 

of peptone, 1gm of NaCl and make up to 200ml water and boil it for 10-20min with stirring and cool. Now introduce the 

bacterial culture pour the mixture into sterilize into petri plates close the lid and kept aside incubate for 24-48hr. 

 

 

IV. RESULTS AND DISCUSSION 
2-Amino Pyridine: The amine stretching variation ranging from 3500-3000, It gives 3070.08 value of ranging. The bending 

value is the 1642-1550, It gives the 1613 value of bending and the NH stretching the 3400, The aromatic =CH bending is 800-

690cm-1 and the given value is 845 the aromatic C=C stretch absorption is 1500cm-1 and 1475cm-1 given is 1538. 

 

Fig 2: FTIR of 2-Amino pyridine 

 
 

2-Methyl Pyridine: The SP3 hybridization of CH3 3050-3100 and the obtained value is 3074cm-1 and the C=CH stretch is the 

690-900cm-1 the value is 855 the C=C value is the 1600-1475cm-1. 
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Fig 3: FTIR of 2- Methyl pyridine 

 

 
 

 

2-Nitro Pyridine: The nitro frequency stretching value is the 1550-1350cm-1 and the obtained value is the 1487cm-1 and the 

aromatic nitro frequency of conjugation asymmetric compounds is the 1550-1490 and the symmetric value 1355-1315cm-1 and 

the obtained value is the 1541.64cm-1. 

 

Fig 4: FTIR of 2-Nitro pyridine 

 

 
 

 

2-Carboxy Pyridine: C-O stretching is 1320-1210 cm-1 and C=O stretching is 1600-1730cm-1 and the OH stretching is 3400- 

2400cm-1 and the results are not obtained. 

 

Fig 5: FTIR of 2-Carboxy pyridine 

 

 
 

Anti-Microbial Studies: 

 

2-Amino Pyridine: The amino pyridine shows high anti-microbial activity, A zone of inhibition of the amino pyridine is 34 

mm in the bacteria culture it has high inhibition than compared to the standard drug gentamicin so, it shows anti-microbial 

activity. 
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Fig 6: Zone of inhibition of 2-Amino pyridine 

 

 
 

2-Methyl Pyridine: The methyl pyridine shows anti-microbial activity, The zone of inhibition of the methyl pyridine 32mm 

in the bacteria induced culture it has high inhibition than compared standard gentamicin drug, so it shows anti-microbial 

activity. 

 

Fig 7: Zone of inhibition of 2-Methyl pyridine 

 

 
 

2-Nitro Pyridine: The nitro pyridine has active against micro-organism the zone of inhibition of 2 nitro pyridine in the 

bacteria petri dish is 36 mm, it has high zone of inhibition than compared to standard drug gentamicin so, it shows high anti-

microbial activity.  

Fig 8: Zone of inhibition of 2-Nitro pyridine 

 

 
 

 

2-Carboxy Pyridine: The carboxy pyridine have anti-microbial properties the zone of inhibition of 2 carboxy pyridine 32 

mm, it has high zone of inhibition than compared to standard drug so, if shows anti-microbial activity. 

 

Fig 9: Zone of inhibition of 2-Carboxy pyridine 
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Tab-1: Diameter of zone of inhibition of derivatives 

 

The 2- nitro pyridine has high zone of inhibition than compared through other pyridine derivatives that means it shows high 

anti-microbial activity it has greater action and potency than compared to other drugs, it kills the bacterial growth and active 

against streptococcus aureus. 
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S.NO NAME OF THE SAMPLE DIAMETER 

1. 2-Amino pyridine 34mm 

2. 2-Methyl pyridine 32mm 

3. 2-Nitro pyridine 36mm 

4. 2-Carbory pyridine 32mm 
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