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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 isomerswith different names and since 1936 have been knownin
literature as Naphthridines'. The synthetic methods of these compounds
are similar to those of the synthesis of quinolines.

Thefirst successful synthesiswas achieved by Bobrenski and Sucharda?
and then many researchers have attempted to synthesis these compounds,
some of them through modification of Skraup method®®.

Many studies were also concerned with the reactions of these com-
pounds and found to be similar to those of quinolines®’. The importance of
these compounds lies in their uses in drug industries and have biological
activitiesin many aspects®®. These findings encourage many scientists to
concentrate on modifying these compounds for the purpose of using them
in treatment of many different diseases'®™.

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 readily*?. Naphthridinic acids have been prepared
by many authors an from awide variety of compounds®™. In this paper, 1,8-
Naphthridine derivatives have been syntheiszed via applying Doebner
reaction™.

EXPERIMENTAL

Melting points were measured by Gallenkamp apparatus and are
uncorrected. IR spectrawere recorded by Perkin-Elmer 580 B spectropho-
tometer. '"H NMR were recorded by Hitashi Perkin-Elmer 90 MHz
spectrometer in CDCl; with TMS asinternal standard. Chemical shifts (o)
weregiven in ppm. Elemental analysiswere performed on Carlo Erbatype
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-naphthridine'

Benzaldehyde (0.025 mol) kept in a round bottomed flask provided
with reflux condenser protected with CaCl, tube. Absolute ethanol (10 mL)
was added and the mixture was heated in water bath for 0.5 h.
2-Aminopyridine (0.025 mal) 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.

COOH
| + CH3COCOOH
X7 N S —— X AN
N NH, OHC X N N

Y

X =CHg; Cl Y= OCHg; CI v



Voal. 19, No. 4 (2007) Synthesisand Characterization of 1,8-Naphthridine Derivatives 2803

(ID0°0%NCHS™D)
(86) (1¢) (c€9) HO (HT S)S'TT 0052 (29) W
/6  O0F 6T9 HIv(Hgw)gg, 009 09T 0BT 4a0e  jegrssr 90 Al
CoND)
. . . HO (HT S) 0°'TT
Aw.mw m.w Am.ww H-V (H8 ‘W) 9'8-T/ 009T S2Z9T  00/T -%mm \wwwﬁ A 1
®HO (HE's) LC NS
HO (HT 'S) 9'TT S
(oor) (cv) (589) ®H (HT 's)8'8 00/2 (€e) "
TOT  ¥v 069 Huv(Hzw)sgg, 09T 0T SOL - goce  pypr NS .
®HOO (HE 's) 6'€ NN
ANON ZOMHMﬁUv
. . . HO (HT ‘W 's) 0'TT
e on 0w H(MTS)28 oooT oseT oor 0 O PN |
H-1V (H8 ‘W) 9'8€7 o
N H o) (0=0)n (N=0)a (0=D)a (HO)A (%) PRIA
(‘pofea) puno4 (wdd) YN H N (yw)pInpNNS 'ON
(%) ‘ ELROOIN k (;wo) HI /(Do) d'w
ANIAIIHLHAVN-8T-TAXO 84 V-7~ TANTHd-Z 40 V.1VA J1d0JSOY LO3dS ANV 1VIISAHd
T-3719vl



Asian J. Chem.

2804 Saeed et al.

CID%O*NOTHYD)
. . . HO (HT 's) ¥'0T °
Aw.mv Am.mv Aw.mmv H-IV (HO ‘W) 9'8-T/ 009T 0S9T  OT.T -%mm \m%mmﬁ . PN A
HO (HE ') 92 P
HOOO  ®HO
(CI0°0°NEHO)
. . . HO (HT 's) L'TT °
Aw.mv Aw.w em.mmv *H(HT'S)¥'8 009T 0S9T OT.T -wm% \Mwﬁ o AN A
H-1V (H9 ‘W) T'86'9 U@
. . . HO (HT 's) 0'TT
m.mv m.w m.w% H-V (HS ‘W) G872 009T 0S9T  OT/T -%mm \Aﬁm% IA
€HOOZ (H9 ‘S) 8°€
HO (HT 's) ¥'0T
(06) (Gv) (899) EH (HT 'S) '8 00/2 (ev)
88 9% 099 H-v(How)pggry 09T 0991 €U gce  pgor A
EHOOZ (H9 's) '€
N H o) (0=0)a (N=0)a (0=D)n (HO)A
(‘pofe2) puno4 (wdd) YINN H (6) PRIA FWRINIONIS ‘ON
k (pwo) Hl /(Do) dw

(%) "feueonIN




Voal. 19, No. 4 (2007) Synthesisand Characterization of 1,8-Naphthridine Derivatives 2805

REFERENCES

1. AR Katritzky and C.V. Rees, Comprehensive Heterocyclic Chemistry, Bergamm (Ox-
ford), Vol. 2, Part 4A (1984).

2. E.P Hart, J. Chem. Soc., 1879 (1954).

3. Y.Hemadaand |. Takeuchi, Chem. Farm. Bull., 19, 1857 (1971).

4. W. Panlder and T.J. Kress, J. Org. Chem,, 32, 832 (1967).

5. Y.Hemada, |. Takeuchi and M. Sato, Yakugaku Zasshi, 94, 1328 (1974); Chem. Absitr.,
82, 43211e (1975).

6. J.T.Adams, C.K. Bradsher, D.S. Breslow, S.T. Amore and C.R. Hanser, J. Am. Chem.
Soc., 68, 1317 (1946).

7.  W.W. Paulder, D.J. Pokorny and S.J. Cornrich, J. Heterocycl. Chem., 7, 291 (1970).

8. R.M.Titokova, A.S. Elina, E.N. Padeskaya and L.M. Polukhine, Khim. Farm. zh., 9,
10 (1975).

9.  GC. Crumplin, J. Midgley and J.T. Smith, Top. Antipiot Chem., 3, 9 (1980); Chem.
Abstr., 19673b (1980).

10. R.K.Raendar, K. Mogilaiah and B. Sreenivasulu, J. Indian Chem. Soc., 64, 193 (1987).

11. E.M. Hawes, D.G Wibberley, J. Chem. Soc. (C), 1564 (1967).

12. W.W. Paulder and T.J. Kress, Adv. Heterocycl. Chem., 11, 123 (1970).

13. V. Burckhardt, H. Suter and W. Kundig, German Patent, 829894 (1952); Chem. Abstr.,
52, 11127d (1958).

14. A.l. Vogel, Practical Organic Chemistry, Longmans, London, edn. 3 (1991).

(Received: 3April 2006;  Accepted: 12 January 2007) AJC-5324
ICHAC-8 EIGHT INTERNATIONAL CONFERENCE ON
HETEROATOM CHEMISTRY
12-16 AUGUST 2007
RIVERSIDE, USA
Contact:
Chris Reed

E-mail: chris.reed@ucr.edu

AMERICAN CHEMICAL SOCIETY 234th NATIONAL MEETING

19-23 AUGUST 2007

BOSTON, USA




