
Asian Journal of Chemistry Vol. 19, No. 4 (2007), 2801-2805

Synthesis and Characterization of
1,8-Naphthridine Derivatives
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1,8-Naphthridine derivatives were obtained by treatment
of the condensation products of the aromatic aldehyde
derivatives with 2-aminopyridine derivatives in presence of
pyruvic acid.
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INTRODUCTION

Naphthridines are the heterocyclic analogue of naphthalene contains
two N-hetero atoms at positions 1 and 8. These compounds can exist in six
possible isomers with different names and since 1936 have been known in
literature as Naphthridines1. The synthetic methods of these compounds
are similar to those of the synthesis of quinolines.

The first successful synthesis was achieved by Bobrenski and Sucharda2

and then many researchers have attempted to synthesis these compounds,
some of them through modification of Skraup method3-5.

Many studies were also concerned with the reactions of these com-
pounds and found to be similar to those of quinolines6,7. The importance of
these compounds lies in their uses in drug industries and have 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
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them to other substances readily12. Naphthridinic acids have been prepared
by many authors an from a wide variety of compounds13. In this paper, 1,8-
Naphthridine derivatives have been syntheiszed via applying Doebner
reaction14.

EXPERIMENTAL

Melting points were measured by Gallenkamp apparatus and are
uncorrected. IR spectra were recorded by Perkin-Elmer 580 B spectropho-
tometer. 1H NMR were recorded by Hitashi Perkin-Elmer 90 MHz
spectrometer in CDCl3 with TMS as internal standard. Chemical shifts (δ)
were given in ppm. Elemental analysis were performed on Carlo Erba type
1106 analyzer.

The purities of the obtained substances and the composition of the
reaction mixtures were monitored by TLC on silica gel sheets. Solvents
and chemicals used were of reagent grade and obtained from Fluka and
Aldrich.

General preparation of 2-phenyl-4-carboxy-1,8-naphthridine16

Benzaldehyde (0.025 mol) kept in a round bottomed flask provided
with reflux condenser protected with CaCl2 tube. Absolute ethanol (10 mL)
was added and the mixture was heated in water bath for 0.5 h.
2-Aminopyridine (0.025 mol) in absolute ethanol (5 mL) was added in one
portion followed by drop wise addition of pyruvic acid (0.025 mol) with
vigorous stirring and maintaining the temperature at 30-50°C,  the addition
lasts 1 h. Then the reaction mixture was refluxed in the water bath for
further 12 h the reaction mixture then left to stand overnight. The solvent
was removed under vacuum and the oily residue was treated with water to
give solid material which after crystallization from ethanol gave a yellow
crystals.

The physical and spectral data are given in the Table-1. Other deriva-
tives were also prepared by the same procedure using the corresponding
aldehydes.

X = CH3; Cl          Y = OCH3; Cl

N NH2
X

+
OHC Y

CH3COCOOH

NN

COOH

X

Y
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