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ABSTRACT

Novel pyrimido[5,4-c]quinolin-2,5-dionebg-f) were obtained from the precursor 2, 4-dichlordeBmylquinolines
(2a-f) which in turn were synthesized by using Vilsradiluct with 4-hydroxyquinolin-2(1H)-onekaff) [18]. Most
of the compounds were screened for in vitro gramitiibitory activity against Escherichia coli, Shitgedysenteriae
and Klebsiella pneumoniae.
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INTRODUCTION

Heterocyclic chemistry is one of the most esselstiahches in organic chemistry. It is a vast ammhaging area of
chemistry because of the obvious applications ahpmunds derived from heterocyclic rings in pharmacy
medicine, agriculture and other fields. Heteroayctbmpounds are widely distributed in nature [1d dnugs [2 - 4]
and are essential to life, in various ways. A langenber of compounds such as antibiotics, alkalaidsleic acids,
vitamins, hemoglobin, hormones, enzymes, chlordpipyant pigments, dyes and many synthetic druggaio
heterocyclic ring systems. They have high pharnwagohl potential as antimicrobial, anti cancer ag¢h - 8] and
active against normal and multi drug resistant tuoadl lines [9]. Nitrogen heterocyclic compoundsrh one such
group of extraordinary variety and are of greateiiest. Among them, quinolines, acridines, carbazole
naphthyridines and pyrimidines found valuable amgilons. Pyrimidines have been studied extensifalytheir
broad spectrum of pharmacological activities suchrmaleptics, sedatives, hypnotics [10 - 12], antialsants [13],
anti-inflammatory [14], anti-malarial [10], as ceat nervous system stimulant, bronchilators andredics,
antibacterial [14, 15], anti-tumor [16] agents,igifergic [17], etc. A great deal of research &rly carried out to
synthesize new heterocyclic compounds having bicddgmportance. The increasing interest in thigdfipromoted
us to synthesize some pyrimido quinoline compounds.

Based on the above fact, our present work was taider with an aim to evolve the general route totlsysize
pyrimido[5,4<]quinolin-2,5-diones%) from the precursor 4-hydroxyquinolin-24)-ones ().

MATERIALSAND METHODS

Experimental

TLC was performed using glass plates coated wilicasigel-G containing 13% calcium sulphate as hinde
Petroleum ether, benzene, ethyl acetate, methahtdroform were used as developing solvents. A diem
containing iodine vapour was used to locate théss@eparation and purification of the crude presiwere carried
out using chromatographic columns packed with at#id silica gel. Melting points were determined Raaga
melting point apparatus and were uncorrected. Hneyexpressed in degree centigrade. IR spectrsrecarded
on Shimadzu FTIR 8201 (PC) spectrometer using Ké8lets, and the absorption frequencies are expteisse
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reciprocal centimeters (¢hh 'H NMR spectra were recorded on JEOL GSX 400 (MHz)cspeeter using
tetramethylsilane (TMS) as an internal standare dtremical shifts are expressed in parts per milRPM).

Preparation of 4-chloro-3-for mylquinolin-2-(1H)-one: (4)

General procedure

2,4-dichloro-3-formylquinoline (5 mmol) and aquedwalrochloric acid (15 mL,6M) were heated undehwefor 4
hours in an oil bath at 120-130 °C and then allowedool to room temperature. After 1 hour the tieacmixture
was poured into crushed ice, when the product wparated as a yellow solid. It was filtered, wasivitl water,
dried and recrystallised from aqueous acetic acid.

4-chlor o-3-for mylquinolin-2(1H)-one: (4a)

Yield 85.8%. M.p. 290 °C (dec); IR (KBr, ¢1669, 2877, 3250H NMR 11.8 (s, 1H, -NH), 10.6 (s, 1H, -CHO),
8.17 (d, 1H, GH, J=7.2 Hz), 7.7 (d, 1H, &H, J = 7.5 Hz), 7.3-7.4 (m, 2H, £H& C+H); CHN analysis (%):
Calcd. C 57.85, H 2.91, N 6.74;#CINO, (207.59) Found: C 57.82, H 2.88, N 6.70.

4-chlor o-3-for myl-6-methylquinolin-2(1H)-one: (4b)
Yield 84.35%. M.p. 302 °C (dec); IR (KBr ¢in1661, 2852, 3200 (-NH); CHN analysis (%): Cal€d59.61, H
3.63, N 6.32; GHgCINO, (221.62) Found: C 59.58, H 3.57, N 6.25.

4-chlor o-3-for myl-7-methylquinolin-2(1H)-one: (4c)
Yield 82%. M.p 268 °C (dec); IR (KBr chh 1642, 2962,1610, 3200; CHN analysis (%): Calc$9®1, H 3.63, N
6.32; G3HsCINO, (221.62) Found: C 59.57, H 3.55, N 6.24.

4-chlor o-3-for myl-8-methylquinolin-2(1H)-one: (4d)
Yield 83%. M.p. 282 °C (dec); IR (KBr ¢ 1663, 2924, 3400; CHN analysis (%): Calcd. C 596 3.63, N 6.32;
C11HsCINO, (221.62) Found: C 59.54, H 3.55, N 6.24

4-chlor 0-3-for myl-6-methoxyquinolin-2(1H)-one: (4e)

Yield 77.68%. M.p. 272 °C (dec); IR (KBr ¢in1642, 2923, 3300H NMR 3.6 (s, 3H, GOCH,), 7.4 (d, 1H, G
H,J=8Hz), 7.6 (s, 1H, £H); 7.8 (d, 1H, GH, J= 7.6 Hz), 11.5 (bs, 1H, -NH), 10.3 (s, 1H, -CHCHN analysis
(%): Calcd. C 55.60, H 3.39, N 5.89;,H3CINO; (237.61) Found: C 55.51, H 3.35, N 5.82

4-chlor o-3-for myl-8-methoxyquinolin-2(1H)-one: (4f)
Yield 75.74%. M.p. 280 °C (dec); IR (KBr ¢hn1642, 2928, 3400; CHN analysis (%): Calcd. C 6516 3.39, N
5.89; GiHgCINO; (237.61) Found: C 55.55, H 3.28, N 5.81.

Preparation of pyrimido[5,4-c]quinolin-2,5-dione: (5)

General procedure

4-chloro-3-formylquinolin-2-(H)-one (1 mmol) and urea (1 mmol) were dissolved8nmL of glacial acetic acid
and refluxed for 14 hrs. The completion of the tisscwas monitored by TLC. It was then poured iatoshed ice.
The solid was washed with water, filtered and drledvas then purified by eluting over silica gelumn using pet.
ether : ethyl acetate (65:35).

pyrimido[5,4-c]quinoalin-2,5-dione; (5a)
Yield 62.19%. M.p. 242 °C (dec); IR (KBr én1681, 1595, 2923, 3180; CHN analysis (%): Caleds1.97, H
3.30, N 19.71; @HsN30, (213.17) Found: C 61.94, H 3.28, N 19.62.

9-methyl- pyrimido[5,4-c]quinolin-2,5-dione: (5b)

Yield 66%. M.p. 224 °C (dec); IR (KBr, chh1666, 1610, 2920, 31624 NMR 2.47(s,3H, GCHy), 6.99 (d, 1H,
Ce-H, J=7.5 Hz ), 7.51 (d, 1H, £H, J=7.5 Hz), 7.54 (s, 1H, &H), 7.9 (s, IHC,H ), 10.2 (s, 1H, EOH), 11.8
(s, 1H, -NH); Mass (1B M* =226.81; CHN analysis (%): Calcd. C 63.43, H 3.8918.49; G,HN;0, (227.20)
Found: C 63.39, H 3.91, N 18.46.

8-methyl- pyrimido[5,4-c]quinolin-2,5-dione: (5c)
Yield 63%. M.p. 221 °C (dec); IR (KBr ¢t 1667, 1610, 2964, 3165, 33&THN analysis (%): Calcd. C 63.43, H
3.99, N 18.49; GHgN30, (227.20) Found: C 63.39, H 3.90, N 18.32.

7-methyl- pyrimido[5,4-c]quinolin-2,5-dione: (5d)
Yield 64.6%. M.p. 218 °C (dec). IR (KBr ¢hn1672, 1636, 2962, 3163, 3359; CHN analysis (%)c@. C 63.43, H
3.99, N 18.49; GHyN30, (227.20) Found: C 63.41, H 3.93, N 18.42.
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9-methoxy-pyrimido[5,4-c]quinolin-2,5-dione: (5€)
Yield. 59.3%. M.p. 250 °C (dec).IR (KBr ¢/n1678, 1590, 2921, 3180, 3388; CHN analysis (%)c@. C 59.26, H
3.72, N 17.28; GHyN305 (243.19) Found: C 59.21, H 3.70, N 17.23.

7-methoxy-pyrimido[5,4-c]quinolin-2,5-dione: (5f)
Yield 55.78%. M.p 252 °C (dec). IR (KBr é€m1649, 1592, 2922, 3175, 33%KIN analysis (%): C 59.26, H 3.72,
N 17.28; G,HgN303 (243.19) Found: C 59.19, H 3.67, N 17.20.

RESULTSAND DISCUSSION

The synthesis of pyrimido[5,dquinolin-2,5-dione®) derivatives were carried out using 2,4-dichloro-3
formylquinolines Ra-f). The synthesis of the precursor 2, 4-dichlor@f3vyl quinolines 2a-f) are described in
Scheme 1. The later compound2a-f were synthesized from 4-hydroxyquinolin-B{tones {a-f) which in turn
were prepared according to reported procedure [8Jusing the formylating reagent DMF/PQQGNilsmeir
reagent). In this reaction, two products 2, 4-dietd3-formylquinolines Za-f) and 2, 4-dichloro quinolines#-f)
were formed in good to moderate yield. The preauBswas separated by column chromatography by usiag th
eluent pet.ether : ethyl acetate (85: 15).

OH Cl cl
Ry N _ Ry CHO Ry N
0) +
~ ~
Ry N~ 0 Ry N~ ~cl Ry N~ ~Cl
H R
R31(a-f) R3 2(a-f) 3 3(af)

a) R1=H, R2=H, R3=H; b) R1=CH3, R2=H, R3=H; C) R1=H, R2=CH3, R3=H; d) R1=H, R2=H, R3=CH3;
e) Ri=OCHg, Ry=H, Rg=H; f) Rj=H, Ry=H, R;=OCH.

Schem 1.Synthesis of 2,4-dichloro-3-formylquinoline detivas Qa-f).
Reagents and conditions: (i) DMF/PQCI

From 2, 4-dichloro-3-formylquinoline24-f), we synthesized the 4-chloro-3-formylquinolin-Rjiones #a-f) by
the selective cleavage of 2-chloro to 2-hydroxyhvdil. hydrochloric acid (without affecting,@&hloro). Finally, the
compoundgla-f were refluxed for 14 hrs with urea in glacial aceicid to afford pyrimido[5,4]quinolines ba-f)
(Scheme 2). The completion of the reaction was monitoredTiy. It was then poured into crushed ice. The solid
was washed with water, filtered and dried. It waent purified by eluting over silica gel column gipet. ether:
ethyl acetate (65:35). Pure yellow solid with 66%ld was obtained with the melting point 22@. The IR
spectrum of the compour@b), showed peaks at 1666 ¢rpC=0), 3162 cnt (-NH), 2920 crit (-CH) and also
disappearance of absorption at 834 dor C,-Cl.

O
Rs 2(a f) Rs 4(a f) 35(a -f)

a) R=H, Ry=H, Rs=H; b) Rj=CHjs, Ry=H, Rs=H; c) Rj=H, R,=CHgz, Ry=H; d) R=H, R,=H, Rs=CHzs;
e) R=0CHs, Ry=H, Rs=H; f) R;=H, R,=H, R=OCHa.

Schem 2.Synthesis of pyrimido[5,4-c]quinoline derivatiiéa-f) Reagents and conditions:

(i) DMF/POCKL, 6M HCI, 4 hrs; (ii) Urea, glacial acetic acid, s,

The 'H NMR spectrum revealed a three proton single2a#7, accountable for aliphatic —Gtdnd one proton
singlet at610.23 for G-OH. Two singlets were observeddat9 ands7.54 for G and Gg protons. Two doublets at
86.99 andy7.5 correspond to {and G protons. The —NH proton appearsaf..8. The elemental analysis showed
the molecular formula to be;#9N3;O,. The compound was confirmed as 9-methyl-pyrimisodc] quinolin-2, 5-
dione(5b). Thus the reaction sequence was extended to sysettes derivativeSa-f.
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Antibacterial activity

Antibacterial activities of compounds pyrimido[5Htuinolin-2,5-dione(5a), 9-methyl-pyrimido[5,4e]quinolin-
2,5-dione(5b), 8-methyl-pyrimido[5,4e]quinolin-2,5- diong(5d) and 9-methoxy-pyrimido[5,4}quinolin-2,5-dione
(5e) were screened for theiin vitro growth inhibitory activity againsEscherichia coli Shigella dysenteria@nd
Klebsiella pneumoniae.

The bacteria were grown in nutrient agar mediumas®tl as inoculum for this study. Bacterial ceksevswabbed
in Petri plates containing nutrient agar mediunppred from sodium chloride (5.0 g), peptone (5,dbgef extract
powder (3.0 g), yeast extract powder (3.0 g), 488r0 g) in one litre of distilled water, pH adjedtto 7.5. The
compounds to be tested were dissolved in DimethjioSide (2 mg/ 200 uL). The well was created usgel
puncture (diameter 4mm) and a volume of 40 pL vdaed to the well from stock. Then the plates waneibated
at 37 °C for 24 hrs.

The diameter of zone of inhibition around each we&ls measured after 24 hrs and the results wentatald Table
1). Ampicillin was used as standard.

Table 2: Antibacterial activity of the compounds 5a, b, d and e

Diameter of zone of inhibition in mm

Compound E.coli | Klebsiella sp.| _Shigella sp
5a (10pg/uL) 7 7 ’
5b (10ng/ul) 7 6 6
5d (10ug/ul) 6 6 8
5e (10pg/iL) 6 _ ’
Std (100ug/uL) 37 _ —

Standard: Ampicillin

The synthesized compoundsa( b, d ande) are divided into three classes based on the itutitst of parent,
methyl and methoxy. Among the above compounds, npgin[5,4c]quinolin-2,5-dione (5a) and 9-methyl-
pyrimido[5,4<]quinolin-2,5-dione (5b) showed higher antibacterial activity againgtcoli. than others.
Unsubstituted pyrimidin&a exhibited relatively better activity than the campdsbb and5d againsKlebsiella sp.
However, the methoxy derivativiie showed no activity againglebsiella sp.Compoundsd (8- methyl) was more
active againsShigella sp.than compoundSa (parent) andbe (9-methoxy) which were more active thgh (9-
methyl).

All the four sampleg5a, 5b, 5d and 5e) showed a marginal activity towards the isolatesdushen compared to the
standard.

CONCLUSION

The compound 4-chloro-3-formylquinolin-24)-ones §a-f) were condensed with urea in the medium of acatid
which resulted in pyrimido[5,4} quinolin-2,5-diones Fa-f) in good yields. Biological screening of selected
sampleg5a, 5b, 5d and 5€) showed promising antibacterial activity.
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