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The fusion of 2-acetamidonicotinic acid with o-toluidine, p-bromoaniline 
or okchloroaniline afforded the corresponding 3-aryl-2 methyl-pyrido- 
[2,3 d]pyrimidin-4(3H)-ones (4), the 8-aza analogs of 3-aryl-2-methyl-4- 
quinazolinones, alongside 2-aminonieotinic acid. 2-Methyl-3-(2-methylphenyl)- 
pyrido[2,3-dJpyrimidin-4(3H)-one (4 a), the 8-aza analog of methaqualone, was 
converted to the 2-substituted styryl derivatives 6 by condensation with some 
aromatic aldehydes and to the trieyclie system, 10-aza-5,6-dihydro-3-hydroxy- 
5-(2-methylphenyl):2 substi tuteddH pyrido[1,2-a]quinazoline-l,6-diones (8) 
by reaction with monosubstituted bis-2,4,6-triehlorophenyl malonates. 

( K eywords : l O- A za-5,6-dihydro-3-hydroxy-5- ( 2-methylphen yl )-2- substituted- 
1H-pyrido[1,2-a]quinazoline-l,6-diones; Bis-2,4,6-triehlorophenyl malonates; 
3 H-Pyrido[ 2,3-d ]pyrimidin-4~one.Q 

Realctionen mit 2-A minonikotinsd;ure, 1. Mitt.. 
Einige 8-AzaoAnaloge yon Chinazolinonen und davon abgeleiteten tricyclischen 

Systemen 

Die Fusion yon 2-Acetamidonikotins~ture mit o-Toluidin, p-Bromanilin 
oder o-Chloranilin ergab die entspreehenden 3-Aryl-2-methyl-pyrido- 
[2,3-d]pyrimidin-4(3H)-one (4) und die 8~Az~-Analogen yon 3-Aryl-2-methyl- 
4-chinazolinonen zusammen mit 2 Aminonikotinsi~nre. 2-Methyl-3-(2-methyl- 
phenyl)-pyrido[2,3-dJpyrimidin-4(3H)-on (4a), d~s 8-Aza-Analog yon Me- 
thaquMon, wurde mittels Kondensution mit einigen aromatisehen Aldehyden 
zu den 2-substituierten Styryl-Derivaten 6 umgesetzt. Die Re~ktion mit 
monosubstituierten Bisk2,4,6-triehlorphenylmalonaten ergab tricyclische 
10-Az~-5,6-dihydro-3-hydroxy-5-(2-methylphenyl)-2-substituierte 1H-Pyrido- 
[1,2-aJquinazolim 1,6-dione (8). 

0 0 2 6 - 9 2 4 7 / 8 3 / 0 1 1 4 / 1 1 9 7 / $  01.40 



1198 M.G. K~ssem and F. S. G. Soliman: 

I n t r o d u c t i o n  

The 4-quinazolinone nucleus served as the basis of several com- 
pounds possessing diverse pharmacological and biological properties. 
These properties include CNS depressant 1 3 diuretic 4, antiinflamm- 
a toryq antimalariala and antimicrobial activities 7-1a. Looking for 
other active agents, a good deal of at tention has been directed towards 
the heterocyclic replacement of the benzene ring in the 4-quinazolin- 
one molecule. This resulted in the preparation of some subsituted 
thieno[2,3-d]pyrimidin-4(3H)-ones 14, pyrrolo[2,3-d]pyrimidin-2,4-di- 
ones15,16 and pyrido[2,3-d]pyrimidin-4~(3H)-ones 17, is associated with 
useful pharmacological activities. 
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R e s u l t s  and  D i s c u s s i o n  

Continued interest in 2-methyl-3-(2-methylphenyl)quinazolin4(3H)- 
one (methaqualone) 19, a product which has achieved significant clinical 
use as sedative-hypnotic and as anticonvulsant, led us to synthesize 
some of its related 8-aza analogs and their derived tricyclie compounds, 
namely; 3-(2-methylphenyl)-3-substituted styryl-pyrido[2,3-dJpyrimidin- 
¢(3H)-ones (6) and 10-aza-5,6-dihydro-3-hydroxy-5-(2-methylphenyl)= 
2-substituted-lH-pyrido[1,2-a]quinazoline-l,6-diones (8), respectively. 

The reported synthetic approaches to 2-methyl-3-substituted- 
pyrido[2,3-d]pyrimidin-4(3H)-ones are analogous to those used for the 
preparation of 2-methyl-3-substituted-4(3H)-quinazolinones. In the 
present work, our previously described facile one-step synthesis of some 
2,3-disubstituted-4-quinazolinones 20 was adopted to prepare the inter- 
mediate 2-methyl-3- (2-methylphenyl)pyrido[2,3-d]pyrimidin-4(3H)-one 
(4 a) as well as its 3-(4-bromophenyl) and 3-(2-chlorophenyl) analogs 4 b 
and 4c, respectively. Thus, when 2-aeetamidonieotinic acid (2) was 
heated with o-toluidine (3 a), p-bromo-aniline (3 b) or o-ehloroaniline (3 c) 
at 180 °C in absence of a catalyst, the desired compounds 4 a, 4 b or 4 e 
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were obtained in low yields alongside 2-aminonicotinic acid (1) (Scheme 
1). The structures of 4 were confirmed by elemental analysis, spectral 
da ta  and mixed melting points with authentic samples prepared by 
known methods 17,18 

Scheme 2 

4 a + / ~ - - C H O  

a C6H 5 
b 3,4-CH202C6H3 
e 4-OH-3-CHsOC6H3 

oCH3 
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a C6H 5 
b 3,4-CHeO2CGH 3 
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Condensation of 4 a with the proper aldehyde 5 in refluxing glacial 
acetic acid in the presence of concentrated sulfuric acid afforded good 
yields of the corresponding 3-(2-methylphenyl)-2-substi tuted styryl- 
pyrido[2,3-d]pyrimidin-4(3H)-one (6). Compound 6a  was also 
obtained by  reacting 4 a  with benzaldehyde in boiling methanolic 
potassium hydroxide according to the published conditions is but  its 
yield was lower. At tempts  to extend this base-catalyzed condensation 
to the preparat ion of 6 e from 4 a and vanillin (5 c) proved unsuccessful. 
The 1I~ ~/~1~ spectra of 6 b and 6 e indicated tha t  the two hydrogen 
a toms of the s tyryl  side chain exist in the t ran8 configuration 
(Scheme 2). 

C02C6HeC13 
I 

4 a +  R3-CH 
I 
C02C6H2Cls 

R3 

7a~c 

Scheme 3 
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R e a c t i n g  4 a  wi th  the  a p p r o p r i a t e  m o n o s u b s t i t u t e d  bis-2,4,6-tr i-  
ch lo ropheny l  m a l o n a t e s  7 a t  the  fusion p o i n t  of the  m i x t u r e  y ie lded  the" 
co r respond ing  t r icyc l ic  c o m p o u n d  8 (Scheme 3). The  cyc l iza t ion  is 
iden t i ca l  to  one which  occured  p rev ious ly  in an  ana logous  reac t ion  of 
3 -a ryL2-me thy l -4 -qu inazo l inones  wi th  r eac t ive  m a l o n a t e s  21 invo lv ing  
the  i n t e r ac t i on  be tween  the  1 ,3-dinucleophi l ie  centers  of 4 a  and  a 
k e t e n e - c a r b o x y l a t e  i n t e r m e d i a t e  22 g e n e r a t e d  f rom 7 on the rmolys i s .  
The  I R  and  1tt N M R  spec t ra  of 8 are  cons i s t en t  wi th  the i r  s t ruc tures .  
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Experimental 
Melting points are uncorrected. I g  spectra: Beckman 4210. 1H NMg 

spectra: Varian EM 360 with T M S  as internal standard. 

1. 2 Acetamidonicotinic acid (2) 
This was prepared by reacting 2-aminonicotinic acid (1) with acetic 

anhydride as previously reported is. 

2.3-Aryl-2-methyl-pyrido[2,3-d]pyrimidin-g(3H)-ones (4) 
An intimate mixture of 2-acetamidonicotinic acid (2) (1.38g, 10.0mmol) 

and the appropriate amine 3 (10.5 retool) was heated at 180 °C for 15 min in an 
oil bath. After cooling, the dark brown mixture was treated with ethanol and 
the insoluble 2-aminonicotinic acid (1) was filtered and washed with ethanol. 
Subsequently, the combined filtrate and washing were evaporated to dryness 
and the resulting crude product was reerystallized from benzene-petroleum 
ether (b. p. 40-60 °C). 

2- M ethyl-3- ( 2- methylphenyl ) pyrido [ 2 ,3-d ]pyrimidin-4 ( 3 H ) -one (4a) 
M.p, 174°C (Ref. 17: 109-110°; gef. ls: 178-179°); yield 31~o. IR (nujol): 

1690 s (C = O), 1 595 s (C = N, C = C and aromatics) cm -1. C15HlaN30 (251.3)*. 

3- ( 4- Bromophenyl )- 2- methyl-pyrido [ 2,3-d ] pyrirnidin-g ( 3 H ) one (4b) 
M.p. 195 196°C (gef. 17:192 193°); yield 46%. C14H10BrN30 (316.7). 

3- ( 2-Chlorophenyl )- 2- methyl-pyrido [ 2 ,3-d ]pyrimidin-4 ( 3 H )-one (4c) 
M.p. 181-182°C (Ref. 18:194 195°); yield 28~. IR (nujol): 1685s (C = 0), 

1595s shouldered at 1580 (C=N, C=C and aromatics) cm -1. C14H10C1N30 
(271.7). 

* Here and subsequently all compounds gave satisfactory elemental 
analyses (C, H, N). 
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3. 3- ( 2- M ethylp henyl ) -2- sub.~tituted styryl-pyrido [ 2 ,3-d ]pyrimidin-4 ( 3 H ) -one.s ~ 
(6a-6C) 
Method A. A solution of 4 a (0.25l g, 1 retool) and the appropriate aldehyde 

5 (1retool) in glacial acetic acid (10ml) containing drops of concentrated 
sulfuric acid was refluxed for 4 h. The reaction mixture was then concentrated, 
neutralized with aqueous 10~ sodium carbonate and the separated semi solid 
product was crystallized as yellow crystals from the proper solvent. The 
following compounds were prepared: 

3-(2-Methylphenyl)-2-styryl-pyrido[2:&d]pyrimidin-4(3H)-one (6a) 
Recrystallized from aqueous methanol, m.p. 187-188°C; yield 90~o. IR 

(nujol) : 1 675 s (C = 0), 1 630 w, 1 550 s shouldered at 1580 and at 1525 (C = N, 
C=C and aromatics) cm -I. C22H17N30 (339.4). 

2- (3 ~4- Methylenedioxystyryl ) -3- ( 2- methylphenyl ) pyrido [ 2 ,3-d ]pyrimidin- 
4(3H)-one (6b) 
Recrystallized from benzene, m. p. 187-188 °C ; yield 33~o. IR (nujol) : 1685 s 

(C=O), 1630w, 1595rn and 1545s (C=N, C=C and aromatics), 1250s and 
1035 ( C - - O ~ )  cm-1. C2aHlvNa03 (383.4). 

1H NMR (DMSO-d6): 2.1 (s, CHa-tolyl), 6.1 (s, O ~ H ~ - - O ) .  6.15 (d~ 
f 

J =  16Hz, N = C - - C H = ) ,  6.7 7.65 (m, 8 aromatic H), 7.05 (d, J =  16Hz, 
= CH--), 8.5 (dd, J = 2 and 7 Hz, H at 5-5), 8.95 (% H at C-7). 

2- ( 4- Hydroxy-3- methoxystyryl ) -3- ( 2- methylphenyl ) pyrido [ 2 ,3~d ]pyri midin- 
4(3H)-one (6 c) 

Recrystallized from ethanol, m. p. 211-212 °C ; yield 65~. [R (nujol) : 1680 s 
(C=O), 1 625m: 1580s, 1545s (C=N: C=C and aromatics)~ 1260s and 1035s 
(C--O--C) cm -1. C23HIgN3Q (385.4). 

IH NIVIR (DMSO-d6): 2.1 (s, CH~-tolyl), 3.65 (s, CH30--  ), 6.0 (d, J = 16Hz, 
I 

N = C - - C H = ) ,  6.7-7.6 (m. 8 aromatic H), 7.9 (d, J = 16Hz, =CH--styryl) ,  
8.45 (dd, J = 2 and 7 Hz, H at C-5), 8.9 (% H at C-7), 9.55 (s, OH). 

Method B for 6 a. A solution of 4 a (0.63 g, 2.5 retool), benzaldehyde (0.27 g, 
2.5 mot) and potassium hydroxide (0.14g) in methanol (15 ml) was refluxed for 
3 h and cool& The end product was precipitated with water and recrystallized ; 
yield 0.35 g (41~). 

4. Bi8-2,4,6-trichlorophenyl malonates (7) 

These were prepared according to the reported method u3. 

5. l O- Aza-5,6-dihydro-2-ethyL3-hydroxy-5- substituted- l H-pyrido- 
[1,2-a]quinazoline-l,6-dione (8) 
A mixture of 4 a (0.251 g, 1 mmol) and 7 (1 retool) was placed in an oil bath 

at 200 °C for 25 rain. The cooled dark brown faction mixture was mixed with 
benzene and the separated product was filtered, washed with benzene and 
recrystallized from ethanol as yellow crystals. The following compounds were 
prepared : 
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l O- Aza-5 ,6-dihydro- 2-ethyl-3-hydroxy-5- ( 2- methylphenyl ) -1H-pyrido- 
[1,2-a]quinazoline-l,6-dione (8a) 
H.p.277 278°C; yield 0.12g (34.6~o). IR (KBr): 3300~800m (OH and 

CH), a broad band splitted at 1675s (C=O), 1640s (C=O), 1620s and at 
1600s (C=N, C=C and aromatics) era-1. C20H17N303 (347.4). 

1H NMR (DMSO-d6): 1.0 (t, J = 7Hz, CH3-ethyl, 2.15 (s, CH3-tolyl), 2.15 
(q, CH2-ethyl ), 4.85 (s, H at C-4), 7.2 7.6 (m, 5 aromatic H), 8.37 (dd, J = 2 and 
7 Hz, H at C-7)~ 8.75 (q, H at C-9), 10.25 (s, OH). 

l O- Aza-5 ,6-dihydro-3-hydroxy- 2-isopropyl-5- ( 2- methylphenyl ) -1H-pyrido- 
[1,2-a]quinazoline- l,6-dione (Sb) 
M. p. 259 260 °C ; yield 0.2 g (55.3~o). IR (KBr): 3 000-2 800 m (OH, CH), a 

broad band splitted at 1690m (C=O), 1640s (C=O), 1620s and at 1600s 
(C=N, C=C and aromatics) cm-1. C21H19N30s (361.4). 

1H-NMR (DMSO-d6): 1.2 (d, J = 7Hz, two CH3-isopropyl), 2.1 (s, CH 3- 
tolyl), 3.1 (q, CH3-isopropyl), 4.8 (s, H at C-4), 7.25-7.6 (m, 5 aromatic H), 8.35 
(dd, J = 2 and 7 Hz, H at C-7), 8.7 (q, H a~ C-9), 10.2 (s, OH). 

l O-Aza-5 ,6-dihydro-3-hydroxy-5- ( 2- methylphenyl ) - 2~phenyl- l H-pyrido- 
[1,2-a ] quinazoline- l,6-dione (8c) 
M. p.252~53 °C; yield 0.13g (33~). IR (KBr): 3 300-2 800 m (OH), a broad 

band splitted at 1690s (C=O), 1650s (C=O), 1600s (C---N, C=C and 
aromatics cm-L C24H17N303 (395.4). 

1H NMR (DMSO-d6): 2.15 (s, CH3-tolyl), 5.0 (s, H at C-4), 7.2-7.65 (m, 10 
aromatic H), 8.5 (dd, J = 2 and 7 Hz, H at C-7), 8.8 (q, H at C-9). 
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