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Abstract: - Microwave induction method, a super fast method is used to synthesise 1, 8- Naphthridine 

derivatives. 1, 8- Naphthridine derivatives have been synthesised by reaction of the condensation products 

of the aromatic aldehyde derivatives and pyruvic acid with 2 – aminopyridine. In fact a mixture of aromatic 

aldehyde, pyruvic acid and 2- aminopyridine was achieved in few minutes. 
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INTRODUCTION 
Naphthridines (pyridopyridines) are the heterocyclic analogues of naphthalene containing two 

N-atoms ; one in each ring. These compounds can exist in six possible isomers with different names and 

have been known in literature as naphthridines1.  
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The synthetic methods of these compounds are similar to those of synthesis of quinolines. 

The first successful synthesis was achieved by Bobrenski and Sucharda2 and then many 

researchers have attempted to synthesise these compounds, some of them through modification of skraup 

method3-5. 

Many studies were also concerned with the reactions of these compounds and found to be 

similar to those quinolines6-7. The importance of these compounds lies in their uses in drug industries and 

has biological activities in many aspects8-9. These findings encourage many scientists to concentrate on 

modifying these compounds for the purpose of using them in treatment of many different diseases10-11. 

Naphthridinic acids are the most important derivatives of naphthridine series. They have many 

applications through the possibility of converting them to other substances readily12. 

Some naphthridinic acids13 have been prepared in two steps by traditional heating of 12 hours. 

In this chapter, the same has been achieved in one step with the help of microwave irradiation only in few 

minutes. Here, use of solvent (ethanol) has been eliminated. Reactions leading to the formation of target (1, 

8-naphthridine derivatives) have been depicted in Scheme-1. 

Microwave irradiation is an efficient and environmentally benign method to activate various 

organic transformations to afford products in higher yields and in shorter reactions periods. It also results in 

an incrase in the purity of the products and involves very small amount of solvent or no solvent. Further, 

the use of microwave acceleration eliminates the need for heating baths, reaction flasks, and reflux 

condensers with ground glass joints14. 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                    © 2013 IJCRT | Volume 1, Issue 3 October 2013 | ISSN: 2320-2882 

IJCRT1136131 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 910 
 

EXPERIMENTAL 

All melting points were determined in open capillary tubes and are uncorrected. TLC was used 

for monitoring the reaction and to check the purity. Reactions were carried out under microwave irradiation 

in a Kenstar OM-20ESP (800W), unmodified domestic oven operating at 2450 MHz for the time indicated 

in Table-1. 

To synthesise 2-phenyl-1, 8-naphthridine-4-carboxylic acid (2a), a mixture of benzaldehyde 

(0.025 mol), 2-aminopyridine (0.025 mol) and pyruvic acid (0.025 mol) was irradiated by microwaves at 

40% (320W) level in a  Kenstar OM-20ESP (800W), unmodified domestic oven operating at 2450 MHz 

for the time indicated in Table-1. The reaction mixture was poured into cold water, whereupon a solid mass 

product. It was filtered, dried and finally recrystallised from ethanol.Other derivatives were also prepared 

by the same method using corresponding 2-aminopyridine. 

 

 

2-Phenyl-1, 8-naphthridine-4-carboxylic acid (2a) : 

IR ( max , cm-1) ; 3300 - 2700 (O-H), 1700 (C = O), 1650 (C = N), 1600 (C = C). 1H NMR ( 

ppm) ; 7.3 - 8.6 (m, 8H) Ar - H, 8.7 (s, IH) H3, 11.0 (s, 1H) O-H. 

 

5-Methyl-2-phenyl-1, 8-naphthridine-4-carboxylic acid (2b) : 

IR ( max , cm-1) ; 3300 - 2700 (O-H), 1700 (C = O), 1625 (C = N), 1600 (C = C).  
  1H NMR ( ppm) ; 2.7 (s, 3H) CH3, 7.1 - 8.6 (m, 8H) Ar - H, 11.0 (s, 1H)  O-H. 

 

6-Chloro-2-phenyl-1, 8-naphthridine-4-carboxylic acid (2c) : 

IR ( max , cm-1) ; 3300 - 2500 (O-H), 1730 (C = O), 1650 (C = N), 1600 (C = C).  
1H NMR ( ppm) ; 7 - 8.6 (m, 8H) Ar - H, 11.5 (s, 1H)  O-H. 

 

 

RESULT AND DISCUSSION 
                  The reaction was attempted first with microwaves at 20% (160 W) level in a 

Kenstar OM-20ESP (800W) for few minutes, whereupon no action was observed. The reaction was 

successfully attempted with microwaves at 40% (320W) level of full power, 800W of the oven used. The 

time taken for completion of reaction was decided by hit and trial method. The time required for 

completion of reaction by traditional heating13 is about 12 hours and it is only 7-9 minutes by microwave 

that we have done. Here use of solvent has been ignored, due to which cost of the product may be lowered. 

Reactions were carried out under atmospheric pressure in an open vessel adapted to a 

microwave oven. Purity of the compounds were checked by TLC. Melting points were taken in an open 

glass capillary using Elico Melting Point apparatus and are uncorrected. The compounds (2a-c) are all 

known compounds and have been characterised on the basis of their melting points, IR and NMR. 

 

 

 

 

 

 

 

 

 

CH = O + H CHCOCOOH2 -H O2

CH = CH COCOOH
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1a : X = Hydrogen     2a : X = Hydrogen 

1b : X = 4 - Methyl     2b : X = 5 - Methyl 

1c : X = 5 - Chloro     2c : X = 6 - Chloro 

 

 

 

(Scheme - 1) 

Table - 1 

Results of naphthridine derivatives synthesised under microwave irradiation in solvent free 

condition 

C

ompound 

Experimental Literature13 

T

ime (Min) 

Y

ield (%) 

m

.p.(0C) 

Y

ield % 

m

.p. (0C) 

2a 7 8

0 

1

41 

3

6 

1

42d 

2

b 

8 7

5 

1

39 

4

2 

1

40d 

2c 9 7

0 

1

88 

5

7 

1

87-189 
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