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Synthesis of Cyclopenta[b]Benzo[g][1,8]Naphthyridines
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2-Chloro-3-formylquinoline 1 and its derivatives were prepared
and aminated by dry ammonia gas in ethanol. The 2-amino-3-
formylquinolines 2 so obtained were then condensed with
cyclopentanone in presence of acetic acid and sulphuric acid to give
benzo[g]cyclopenta[b][1,8]naphthyridines 3.
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INTRODUCTION

Interesting pharmacological properties have been associated with [1,8]naph-
thyridine and its derivatives'™. Available literature showed the synthesis of
dibenzo[b,g][1,8] naphthyridines by the reaction of dimethylbis (methylthio-
methyledene) malonate with anilines.> We have already reported the synthesis of
1,2,3,4-tetrahydro dibenzo[b,g][1,8] naphthyridine“. Herein we report a method
for the synthesis of benzo[g]cyclopental[b][1,8]naphthyridines starting from
2-chloro-3-formyl-quinoline as shown in Scheme 1.

EXPERIMENTAL

Melting points were determined on a Boetius microheating table and are
uncorrected. IR spectra were recorded on a Perkin-Elmer-597 Infrared Spectro-
photometer as KBr pellets. 'H NMR spectra were recorded on a Bruker WH-270
(270 MHz) NMR spectrometer or on an EM-390 (90 MHz) NMR spectrometer
in CDCl; unless otherwise specified.

Typical Procedure, 2-Chloro-3-formylquinolines (la—g): The starting
compound 2-chloro-3-formylquinoline 1 was synthesized by Vilmeter-Haack
reaction of acetanilide with POCl,/DMF’.

Typical Procedure, 2-Amino-3-formylquinolines4 (2a-g): To a stirred
solution of 2-chloro-3-formylbenzo[7,8-h]quinoline 1g (1.5 mole) in 40 mL
ethanol was passed dry ammonia gas for 34 h at 0-20°C. It was left aside for
12 h. The product separated was filtered and purified using column chromatog-
raphy over silica gel (60-120 mesh, 50g) using pet. ether-ethyl acetate mixture
(98 : 2 v/v) as eluant. The product was recrystallised from pet.ether- ethyl acetate
(50 : 50 v/v) mixture.

Compound 2g: Yield 63%; m.p. 224-226°C; IR = 3300, 1680 cm™; 'H
NMR (CDCl3) 8§ 7.1-7.2 (t, 2H, Cg-H and Cy-H), 7.44-7.55 (m, 4H, Cs-H, C¢-H,
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Cs-H and C,-H), 8.3 (s, 1H, C4-H), 6.62 (d, 2H, NH,), 10.51 (s, 1H, CHO); m/z
= 222 (M*). Elemental analaysis: found (calcd.): [C = 75.66 (75.65), H = 4.53
(4.51), N = 1260 (12.59)].

Typical Procedure: Cyclopenta[blbenzo[g][1,8]naphthyridines (3a-g):
Compound 2 (0.01 g) was dissolved in a mixture of cyclopentanone, 2 g (0.02
mole) and acetic acid and then sulphuric acid (0.1 mol) was added and refluxed
for 4 h. The cold solution was poured on to a mixture of conc. aq. ammonia
(40 mL) in 20 g of ice which gave a brown tarry product. After extraction with
chloroform, drying, evaporation and addition of diethyl ether, the brown solid
obtained was purified by chromatography over silica gel (60-120 mesh, 50 g)
using pet. ether-ethyl acetate (95 : 5 v/v) eluant. The product was recrystallised
from ethyl acetate (Table-1).

RESULTS AND DISCUSSION

The compound 2a on condensation with cyclopentanone with acetic and
sulphuric acids at 120°C for 8 h, gave a product which on purification furnished
a brown compound (m.p. 192-193°C) in 70% yield. Its IR spectrum showed
disappearance of peak at 1680 cm™'. The compound showed negative tests for
aldehyde and amino groups.

The 'H NMR spectrum of the compound showed a signal at 8 3.10 (m, 4H,
C;-2H and C;-2H); 2.18 (m, 2H, C,-2H); 7.6-8.42 (m, 6H, Ar-H). The mass
spectrum gave moleular ion peak at m/z 220. The compound was identified as
cyclopenta[b]benzo[g][1,8]naphthyridine, 3a. .

The reaction sequence leading to 3a was then extended to synthesis of hitherto
unknwon -compounds 3b-3g.
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Scheme-1
(i) Dry ammonia gas, ethanol
(ii) Cyclopentanone, acetic acid, sulphuric acid
(A R;=Ry=R3=H; (®R;=CH3;R2=R3=H;
(¢) Ry =R3=H; Ry =CHj; (dR;=Ry;=H; R3=CHj
(e) R] 0CH3, Rz R3 H (f) R] = R3 = H; Rz = OCH3

(&) Ry =H; Ry = R3= —CH=CH—CH=CH—
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