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ABSTRACT

Substituted pyrido quinazolones have been syn#tegimploying a convenient and easily accessibleqohare. In

this article pyrido quinazolones were synthesized their characterisation and antihypertensive #iti.
Synthesized compounds were obtained in excess.yield
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INTRODUCTION

Quinazolones and condensed quinazolones have diveinsrmacological properties which mainly include
anticancer [1-3], antibacterial [4, 5], antifungf, 7], antiarrhythmic [8], antidiabetic [9-14] andnti-
inflamatory[15-18] activities. Some pyridoquinazalerivatives are calcium antagonists and share smmenon
property of interfering with the influx of extraddlar calcium via the calcium L channel [19]. Indétbn,
quinazolines/quinazolones as anti-convulsant, aotdrsial and as anti-diabetic agents have also beggorted by
many schools of research [20-22]. Interest in cquotine chemistry has increased manifolds becadistheir
association with anticancer property [23, 24]. Strategy adopted was the synthesis of quinazolenigalives that
have some resemblance to folic acid [25, 26]. Thesapounds were mainly evaluated for inhibitioneoizyme
dihydrofolate reductase and were found inhibitdrslibydrofolate reductase in human lukemia cglg, 28] and
EGFR-tyrosine kinase (anti-tumor)[29].

In continuation of our research work on the synithe$ biologically active compounds the present oamication,
deals with the synthesis of 2, 7, 8-substituted-pyrido [2, 1b] quinazolin-11-ones.

MATERIALSAND METHODS

All the reagents and solvents used in this synthetrk were laboratory grade and procured from Sigkidrich
India and SD fine chemicals. Some new 2, 7, 8-gubst-1H-pyrido [2, 1b] quinazolone-11-ones were
synthesized from 2-chloro benzoic acid on reaciwith various chemicals. The synthesized compoundsew
characterized by FTIRH NMR, *C NMR, mass spectrometry and elemental analysishpertensive activity
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was carried out by the experiment on male albit® (&istar strain) under observed conditions at different dose
levels 1.0 mg/Kg and 5.0 mg/Kg respectively.

The melting points of compounds were determinedpgan glass capillaries in Toshniwal melting poipparatus
and recorded values are uncorrected. IR specirg (@ cm') were recorded in KBr on Perkin-Elmer 157
spectrophotometer in regionm,y 4000-400 crif, *H NMR in CDCk on a DRX (300 MHz) NMR spectrometer
using TMS as internal standard di@ NMR spectra in CDGlon a DRX (40 MHz) NMR spectrometer using TMS
as internal standard (Chemical shift dn ppm). The mass spectra were recorded on Jeol 0@X(EAB) mass
spectrometer in which m-nitrobenzylalcohol was usgdnatrix.

2-(Hydroxymethyl) - isoindolin- 1, 3- dione [(N- hydr oxymethyl) - phthalimide]

Phthalimide (0.1 mole) and 7.5 ml of formaldehydeed with 100 ml of water were heated till a clsatution was

obtained. Clear solution was refrigerated for oigithand separated product was removed by filtnafidne product

was washed with ice cold water and air dried. Thugle N-(hydroxyl-methyl)-phthalimide thus obtainextlted at

140°C [137-142C] [30]. According to procedure of Skellarios[31]. 2.15 g\Ns{hydroxyl-methyl)-phthalimide was
dissolved in 5 ml of pyridine, filtered and left ¢toystallize. Pyridine complex crystallized in lohgtrous needles
and collected after cooling. On drying in vacuo rogencentrated sulphuric acid, the crystals losirtlustre and

came to constant weight after twenty four hourse®mproduct melted at 148G and on recrystallization from
acetone pure sample was obtained which melted%6°} Yield 75%.

2- [2- (Hydroxyl ethyl) - isoindolin- 1, 3- dione [N-(hydroxyethyl) - phthalimide]

A mixture consisting of finely powdered phthalichgdride (0.1 mole) an@-ethanolamine (0.1 mole) was heaeted
for half an hour at 28C. During this period water, which formed, elimieétand the resultant clear solution
solidified on cooling in white crystalline form. Was obtained in quantitative yield and was sugfitly pure for
further reaction. It melted at 127 - £28[127 - 128C] [32].

N- (Hydroxymethyl) - nicotinamide

A finely powdered mixture of nicotinamide (0.1 mpléormalin (0.25 mole), and anhydrous potassiumb@aate
(K,COs) (1.0 g) in water (100 ml) was heated at ADor two hours. During the period of heating thatents were
stirred occasionally. On cooling at room tempemtsolidification occurred which was completed roat half an
hour. The solid thus separated out, was filterécduofl washed with cold water. It was air dried amctystallization
from ethanol gave an analytically pure sample of(hydroxymethyl) nicotinamide which was in the forwh

colourless needles. It melted at 165156'C] [33].

5- Arylamido/ imidoalkyl- 2- chlor obenzoic acids

Arylamido/imido alcanol (0.05 mole) was dissolven 20 ml conc. sulphuric acid by stirring and coglin
Subsequently 2-chlorobenzoic acid was dissolvethimmum amount of conc. sulphuric acid with utmoate.
Solution of arylamido/imido alcanol was added te siolution of 2-chlorobenzoic acid slowly with ctarg stirring.
During this processs the mixture was kept at thaptature of zero degree centigrade. Stirring wasiicoed for a
period of an hour the mixture was left for 24 hodrse reaction mixture was poured in to crushedslowly with
continuous stirring. The mixture was left for fdusurs to sattle down. The solid phase was filta#dnd washed
repeatedely with water, dried in vacuo and rectlyséa from diluted ethanol.

5- (Phthalimidomethyl) - benzoic acid: White crystalline mass; m.p. 1%@&[175°C] [34]; yield 60%.
5- (Phtalimidoethyl) - benzoic acid: White crystalline solid; m.p. 160 [160C] [35]; yield 55%.
5- (Nicotinamidomethyl) - benzoic acid: Colourless needles; m.p. L&4[145°C] [36]; yield 56%.

5- Arylamido/imidoalkyl- 2- (pyrido- 2- yl- amino) benzoic acids

5-Arylamido/imidoalkyl-2-chlorobenzoic acid (0.02fed and 0.02 mole of substituted 2-amino pyridinerav
mixed in dry pyridine and allowed to reflux for grours in a moisture free medium. Subsequently,rélaetion
mixture was cooled up to the room temperature aodrgu in to crushed ice containing 5 ml concentrate
hydrochloric acid. After completion of addition,lisbomass was allowed to settle down. Solid phass separated
by filtration and washed repeatedly with cold wat€he solid thus obtained, was treated with 10% G@kl
solution till there was no effervescence. The reingi solid was rejected and filtrate was treatethvdiluted
hydrochloric acid to neutralise the filterate. Qrmpletion of nutrilization precipitation occured ieh was filtered
off and washed repeatedly with cold water and itatjzed from diluted ethanol.
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2- [(11- Oxo- 11H- pyirdo [2, 1- b] quinazolin- 2- yI) alkyl] arylamido/ imides
5-Arylamido/imidoalkyl-2-(pyrido-2-yl-amino) benzoiacid (0.01mole) was dissolved in concentrateglsuric
acid by stirring continuously till a clear solutiomas obtained. Mixture was heated at ®Mdor three hours.
Subsequently, the solution was allowed to coohatrbom-temperature and further cooled t®0-8nd then it was
added to previously cooled ammonia solution ti# thoint of neutralization and was left undisturfed half an
hour. The solid phase was filtered and washed witbolution of NaHC®Q solution in order to dissolve any
unreacted acid residue. Finally the solid was wadshiéh cold water repeatedly and the solid comporerdaining
was dried and recrystallized from diluted ethanol.
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N NH, N
COOH
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Table- 1.: Valuefor R, Ry, Ry, Physical data for synthesized compounds

Compound Code R R: R, Molecular Weight | Yield

4A NT@CHI™ | | H 355.35 55%

(0]
4B ©:§N_(CH2>2— H | H 369.37 50%
(0]
4cC “@iu_(ﬂhh— H | -H 330.34 52%
=

4D ©:§N_(CH2)1— -OH | -H 371.35 46%
(6]

4E ©:§N_(CH2)2— OH | -H 385.37 49%
(6]

4F “i\ NT(CHIT | OH | H 346.34 42%

Z

4G ©:§N_(CH2>1— H | -CHs 369.37 62%
(0]

4H ©:§N_(CH2)2— H | -CHs 383.40 65%
(6]

41 “@iu—(ﬂhh— H | -CHs 34437 58%
=

4 A. 2-((11-Oxo-11H-pyrido [2, 1-b] quinazolin-2-yl) methyl) isoindoline-1, 3-dione. Mp. 130C, white crystal,
IR (KBr pellets, crit) 1722 (imide C=0), 1680(ter. amide C=0), 1630 (¢;=M357 (sec. amidefH NMR (300
MHz, CDCk, 6 ppm & 8.49 — 6.72 (m, 11H, Ar-H), 6. 4.99 (s, 2H, gH®C NMR (40 MHz, CDC}, & ppm )
170.9, 160.7, 150.3, 148.9, 140.3, 135.8, 134.3,2,3133.7, 133.2, 131.5, 129.3, 125.5, 123.6,111483.7; MS:
m/z 355 (M). Anal. Calcd. For §H;3N3Os: C, 70.98; H, 3.69; N, 11.83; Found C, 70.65352; N, 11.54.

4 B. 2-(2-(11-Oxo-11H-pyrido [2, 1-b] quinazolin-2-yl) ethyl) iscindoline-1, 3-dione. Mp. 145-148C, white
powder, IR (KBr pellets, cif) 1720.5 (imide C=0), 1670 (ter. amide C=0), 163Z5N), 1355 (sec. amide)H
NMR (300 MHz, CDC} & ppm )5 8.54 — 6.68 (m, 11H, Ar-H), 4.46 — 2.93 (t, 4H, £H. *C NMR (40 MHz,
CDCl; 6 ppm )3 171.5, 161.0, 149.2, 148.23, 146.8, 140.25, 1389,2, 133.5, 132.6, 128.8, 127.7, 12.42, 122.1,
121.1, 118.14, 39.74, 32.01; MS: m/z 369 \MAnal. Calcd. For §H;sN;Os: C, 71.54; H, 4.09; N, 11.38; Found
C, 71.20; H, 3.98; N, 11.12.

4 C. N-((11-Oxo-11H-pyrido [2, 1-b] quinazolin-2-yl) methyl) nicotinamide. Mp. 136'C, white crystalJR (KBr

pellets, crit) 1675 (ter. amide C=0), 1635 (C=N), 1347 (secide);'H NMR (300 MHz, CDC} & ppm )& 9.16
(d,J=25.0, 1H, NH), 9.03 — 8.69 (m, 2H, Ar-H), 8.49-:38 (m, 8H, Ar-H), 6.91 — 6.71 (m, 1H, Ar-H).4.961.76
(d, 2H, CH). ). **C NMR (40 MHz, CDC} & ppm )& 169.5, 161.2, 152.8, 149.7, 148.9, 146.9, 1388,6, 134.9,
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131.5, 129.4, 125.2, 123.0, 121.9, 121.1, 118.12;4MS: m/z 330 (M). Anal. Calcd. For GH,.N,O,: C, 69.08;
H, 4.27; N, 16.96; Found C, 68.74; H, 4.1; N, 16.34

4 D. 2-((7-Hydroxy-11-oxo0-11H-pyrido [2, 1-b] quinazolin-2-yl) methyl) iscindoline-1, 3-dione. Mp. 149C,
light yellow, IR (KBr pellets, ci) 1719 (imide C=0), 1665 (ter. amide C=0), 1630=X{;1352 (sec. amide’
NMR (300 MHz, CDC} 5 ppm)d 10.12 (s, 1H, OH), 8.52 — 7.63 (m, 8H, Ar-H), 6(811H, Ar-H), 6.24 — 6.03 (d,
1H Ar-H), 4.99 (s, 2H, Ch. ). ®C NMR (40 MHz, CDC} & ppm )5 170.9, 167.5, 160.3, 156.9, 150.4, 135.9,
134.3, 133.8, 132.1, 129.3, 125.5, 123.6, 121.9,0,09.9, 43.7; MS: m/z 371 (M Anal. Calcd. For §H;5N,0,:
C,67.92; H, 3.53; N, 11.32; Found C, 67.52; H23I8, 10.94.

4 E. 2-(2-(7-Hydroxy-11-oxo-11H-pyrido [2, 1-b] quinazolin-2-yl) ethyl) isoindoline-1, 3-dione. Mp. 148-148C,
white crystal, IR (KBr pellets, cf) 1721 (imide C=0), 1668 (ter. amide C=0), 16&1=K),1357 (sec. amide)}
NMR (300 MHz, CDC} & ppm )3 10.00 (s, 1H, OH), 8.52 — 7.41 (m, 8H, Ar-H), 6(811H, Ar-H), 6.24 —6.01 (d,
1H), 4.39 — 4.07 (t, 2H, Ci 3.30 — 2.97 (t, 2H, CH. ). *C NMR (40 MHz, CDC} & ppm)s 171.5, 167.5, 160.7,
154.7, 149.2, 148.2, 135.9, 133.5, 132.6, 128.8,912127.2, 122.1, 121.1, 114.1, 99.84, 39.73,;32%: m/z 385
(M. Anal. Calcd. For @H1sN304: C, 68.57; H, 3.92; N, 10.90; Found C, 67.993H,7; N, 10.24.

4 F. N-((7-hydroxy-11-oxo-11H-pyrido[2,1-b]quinazolin-2-yl)methyl)nicotinamide. Mp. 156C, light green
powder, IR (KBr pellets, ci) 1672 (ter. amide C=0), 1633 (C=N),1350 (senide);‘*H NMR (300 MHz,
CDCl;, 8 ppm )8 9.67 (m, 2H, NH, OH), 9.03 — 8.67 (m, 2H, Ar-NCI8)43 — 7.42 (m, 6H, Ar-H), 6.71 (s, 1H, Ar-
H), 6.24 — 6.03 (d, 1H, Ar-H), 5.00 — 4.76 (d, 28CH,). ). **C NMR (40 MHz, CDC}, & ppm) & 169.5, 162.0,
160.9, 156.9, 152.8, 149.7, 147.0, 137.7, 135.2,1¥3 131.9, 129.4, 125.2, 123.0, 122.0, 114.19,991.3; MS:
m/z 346 (M). Anal. Calcd. For GH1,N4Os: C, 65.89; H, 4.07; N, 16.18; Found C, 65.283H9; N, 15.87.

4G. 2-((8-Methyl-11-oxo-11H-pyrido [2, 1-b] quinazolin-2-yl) methyl) isoindoline-1, 3-dione. Mp. 169C,
brown crystal, IR (KBr pellets, ch) 1724 (imide C=0), 1672 (ter. amide C=0), 1634 {=1352 (sec. amidejH
NMR (300 MHz, CDC} & ppm )5 8.53 — 7.34 (m, 10H, Ar-H), 4.99 (s, 2H, §H2.07 (s, 3H, CH). ). °C NMR
(40 MHz, CDC} 6 ppm)d 170.9, 160.8, 150.4, 148.6, 138.9, 135.9, 1343,8, 132.3,131.5, 129.4, 125.5, 125.2,
123.7, 121.7, 43.7, 14.1; MS: m/z 369"JMAnal. Calcd. For §HsN:Os: C, 71.54; H, 4.09; N, 11.38; Found C,
71.15; H, 3.89; N, 10.95.

4H. 2-(2-(8-Methyl-11-oxo-11H-pyrido [2, 1-b] quinazolin-2-yl) ethyl) isoindoline-1, 3-dione. Mp.
152C,light brown crystal, IR (KBr pellets, ¢ 1719 (imide C=0), 1668 (ter. amide C=0), 163€=N), 1360
(sec. amide)'H NMR (300 MHz, , CDGJ, & ppm )& 8.59 — 7.31 (m, 10H, Ar-H), 4.32 — 4.10 (m, 2H, M{; 3.21
—3.00 (m, 2H, Ch), 2.07 (s, 3H, CH). ). *C NMR (40 MHz, CDC} & ppm )& 171.5, 161.2, 149.2, 148.3, 146.4,
138.9, 135.9, 133.5, 132.6, 131.5, 128.8, 127.8,312122.1, 120.9, 39.8, 32.0, 14.0; MS: m/z 383)(Mnal.
Calcd. For GzHy/N3Os: C, 72.05; H, 4.47; N, 10.96; Found C, 71.853t98; N, 12.10.

41. N-((8-M ethyl-11-oxo-11H-pyrido [2, 1-b] quinazolin-2-yl) methyl) nicotinamide. Mp.147C, black

powder, IR (KBr pellets, cit) 1676.5 (ter. amide C=0), 1631 (C=N), 1356 (senide);'"H NMR (300 MHz,

CDClz & ppm )3 9.03 — 8.69 (m, 2H, Ar-NCH), 8.53 — 7.35 (m, 8H;H), 4.98 — 4.75 (m, 2H, CHji 2.07 (s, 3H,
CH). ). °C NMR (40 MHz, CDC}, 5 ppm )& 169.5, 161.3, 152.8, 149.7, 148.6, 146.9, 1389,7, 134.9, 131.8,
131.6, 129.4, 125.2, 123.01, 121.8, 41.3, 14.0;: iM& 344 (M). Anal. Calcd. For gH:¢N4O,: C, 69.76; H, 4.68;
N, 16.27; Found C, 68.98; H, 4.09; N, 15.89.

Antihypertensive Activity

The experimental rats were anaesthetized with sog¢iantobarbitone at a dose level of 40 mg/kg ilpe Blood
pressure was recorded from the carotid artery titr@upressure transducer (Stanthgdd Grass Instruments Co.
Quincy, MA, and USA) or alternatively the right coman carotid artery was cannulated and the bloogsprre was
recorded on a smoked paper or on a kymograph. &taid artery and jugular vein of the rat were esqaband
cannulated. The blood pressure of the rat was m@utfor over fifteen minutes and once a stabledlpressure
was obtained, the standard responses of adrenbiideochloride (fig/kg), isoprenaline sulphate (Ld?kg),
histamine acid phosphateu(/kg) and acetyl choline (f/kg) were obtained. All the test substances ardtiove
reference standards were administered through éweifing polythene cannula in the right jugular rvéilug/kg,
onward i.v.) followed by 1 ml of normal saline. Theange in blood pressure to each of the compowadsnoted.
The effect of the test compound was monitored oodlpressure. After the recovery in blood pressheestandard
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parallel responses were repeated. The change inaddhe responses was calculated with referenteet@ontrol.
Respiration was recorded through a Marey's Tambafter cannulating the trachea. The contraction raf t
nictitating membrane of the rat was recorded hyskiting the preganglionic sympathetic nerve by pf bipolar
electrode, using stimulator with square wave pulg$01 Hz) of 0.5 m/sec. duration with 2.5 volts five
seconds. The contractions were recorded by meaasfrohtal writing lever on kymograph. The antihgteasive
activity data were collected at two dose levelsdtel.0mg/kg i.v. and 5.0 mg/kg, i.v.

Table- 2.: Antihypertensive Activity

Antihypertensive activity in rats (dosein mg/Kg.)
Compound Numbe 1.0 mg/kg 5.0 mg/Kg
Fall in b.p. mm Hg.| Duration in minl  Fallin b.pnmHg. | Duration in min.
4A NA - NA -
4B 25 38 70 60
4C 60 60 120 80
4D 15 Tr 40 30
4E 55 20 135 65
4F 75 58 146 60
4G NA - NA -
4H 20 10 60 45
4l 62 65 134 54

Tr - Transitory, b.p. - blood pressure min. — mesit
RESULTSAND DISCUSSION

It is seen from the antihypertensive activity datesented i able-2 that out of nine quinazolone compounds, two
such compounds completely failed to elicit any ocese. However, the seven other quinazolone compouizd
compounds 4B ,4C, 4D, 4E, 4F, 4H and 4l showedhidefantihypertensive activity at both the doseslsv Thus,
compounds 4B, 4E and 4H bearing R = phthalimiddeshistituent caused a reduction in blood prestuithe
extent of 25 mmHg, 55 mmHg and 20 mmHg transielatging for 38, 20 and 10 minutes at 1.0mg/kg dese
level while the same compounds caused a decreds@.io the extent of 70 mmHg, 135 mmHg and 60 rgmH
lasting for 60, 65 and 45 minutes at 5.0 mg/kg,dase level. Nicotinamido substituted quinazoloampounds 4C,
4F and 41 were found most active of the seriesesthey caused a diminution of blood pressure tcetttent of 60
mmHg, 75 mmHg and 62 mmHg respectively which lagfor 60, 58 and 65 minutes at 1.0 mg/kg i.v. desel
and 120 mmHg, 146 mmHg and 134 mmHg decreaseddstir80, 60 and 54 minutes at 5.0mg/kg i.v. desell. It

is very interesting to observe here that even aomatternation in the molecular framework may caagwofound
effect on the antihypertensive activity. Thus, coompds 4A and 4G bearing phthalimidomethyl substitweere
found completely inactive while phthalimido ethylbstituted quinazolone compounds caused a decheddeod
pressure at both the dose levels.
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