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l-Amino-3-eyano-4-(4-cbloropbeuyl)-6-phenylpyridine (I) and l·amioo·3·carboxami­
do-4-(4-chloropbeoyl)·6-pheoylpyridine (3) when reacted with v.arious isotbioc:)&Dates, 
4-imino•3·substJtuted-5-(4·chloropbeayl)-7·phenylpyrido[l,3·d]pyrimidin·2(1H)·thiones(l) 
and 2·tbioxo-3-sub~ot•tuted-5-(4•cblor~Jpbeoyl;-7-phenylpyrldoL2,3-d]p)'rimidin-4(3HJ-ones 
(4) were obtained respectively. 4 on meth)'latlon afforded the l-metbylmercapto derlva· 
tives (5) wbu.h on rea"tloo with morpbolinefpiperidine yielded 2-N-(morpbolino/plperi­
dino )·3 substJtuted·S·( 4-c:bloropbenyl)-7·pbeoylpyrido[2,3·d]pyrimldin-4( 3H )·ones (6). 
Some oftbe compounds have been te~ted for antibacterial activity. 

SEVER.AL-2-substituted-aminopyrido[2,3-d]pyrimi­
dm-4-ones analogs of p1pam1dlc acid have been 
patented as anttbactenal agents•·•. Therefore, 

it was thought, in continuation of our interest m 

. f 2 xbtbtted m the spectra of 6. The pmr spectra o •. e als {or 
aromattc signals at 6 1.05-8 10 wh1le stg:__., 

pyridopyrimtdines•-• to descnbe the syntheSIS and 
reactton of 4-iminopyrido(2,3-dj-pyrlmldlD·2(1H)­
thtones and 2 thioxopyrido[2,3-djpyrimldl0·4(3H)­
ones. Some of the compounds were screened for 
their antibacterial activity. 

4-Imino-3.substituted-5-( 4-chlorophenyl)-7 -phen­
ylpyrido[2,3-d)pyrJmidin-2(IH)-thiones (2) and 2-
thtoxo-3-substltuted-5-(4-chlorophenyl)-7-phenylpy­
rido[2,3-d]pyrimidtn-4(3H)-ones (4) were synthe­
sised by treating 2-amino-.!-cyanopyridine11 (1) and 
2-amino-3-carboxamidopyridme• (3) with various 
isothtocyanates respectively. 4 were methylated 
with dtmetbylsulphate to get 2-methylmercapto-
3 -substituted- 5-( 4- chlorophenyl) -7- phenylpyrido­
[2,3-d]pyrimidin-4(38)-ones (5), which when re­
ftuxed Wtth morpholine/pipertdine, gave 2-N-(mor­
pholJDO /pi pertdi no)-3-su bs tltuted-5-( 4-chlorophenyl)-
7-phenylpurido[2,3-dJp)rlmldin-4(3H)-ones ( 6) in 
good y1elds (Table 1). 

Ir spectra of 2 exhibited bands at 3 100 (NH), 
1 570-1 550, 1 360-1 330 (NH-C=S) and 1 200 
em-• (C=S). The absence of absorption around 
2 250-2 210 cm- 1 (C=.NJ indicated the completion 
of reaction. 4 showed bands at 3 100 (NH), 1730-
1 695 (C-O). 1 580-1 565, 1 375 (NH-C=-S) and 
1 200 cm-~o lC=S). In the case of 5, no charac­
teristic absorptions for NH and C- S were found, 
instead a band around 880 cm- 1 (SCH8 ) was found. 
This band possessed by SCH. group was not found 
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TABLE 1- PHYSICAL DATA OF COMPOUNDS l, 4, 5 A 
l'W ,. 

Compd R Yield M p. Mol. 
no. % oc formula 

fa 
6b 
6c 

65 310 
67 302-3 
56 286-88 
58 264-65 
9 290-92 

68 272-74 
66 297-98 
64 280 
58 235 
46 354-SS 
52 357 
62 3.58-60 
55 367 
57 361-62 
43 363-64 
51 348-50 
38 364 
91 317 
80 312-14 
90 304-05 
90 296 
85 289-90 
76 293-94 
78 300-01 
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imino protons were found little downfield (IS 8.5) 
lb showed characteristic SCH8 protons at a 2.1S 
along with aromatic protons (a 1.1 S- 8.12). 

(l) (3) 

(3) (~) 

(6) (6) 

Scheme 1 

Antibacterial activity: The antibacterral acti\'ity 
of some of the compounds 2a, c, e, h ; 4b - b 1 5b, 

TABLE 2-ANTIBACTERIAL AcTIVITY DATA o• CoMPOUNDs 

Com pd. Zone of inhrbitron m mm after 48 h 
no. ;).a B.s Ec S.t 

:Za 10.5 9.0 Nil 11.0 
2c 9.S Nil 10 5 10.0 
2e 100 11.0 10.5 12.0 
2b 90 9.5 10.0 11.5 
4a 11.0 llO ~il NJJ 
4b 10.0 12.0 12.0 9.0 
4c 12.0 13.0 12.0 10 0 
4d 10.0 10.0 10.0 10,0 
4e J 1.0 IJ.O Nil 12.0 
4f 12.0 12.0 10.0 10.0 
4g 11.0 10.0 10.0 10.0 
4h 12.5 110 90 9.0 
5b 11.0 to.o 9.0 9.0 
5c 10.0 9.0 10.0 11.5 
5e 11.0 10 0 Nxl 9.0 
5! 11.0 10.5 95 10.0 
5g 9.0 11.0 9.0 10.0 
6a 11.0 13.0 12.0 11.5 
6b 11.0 125 10.0 13.0 
6c 12.0 11.0 10 s 13.0 
6d 11.5 120 13 0 10.5 
6f 110 100 110 12.0 

•s a-S. aureus, B.s-B. subtilis, E.c-E coli, s.t-S. typh1• 

c. e- g ; 6a - d, r were tested against S. aureus, 
B. subttlls, E coli and S. typhi by cup plate method., 
usmg nutnent ctgar a~t medtum. The compounds 
were U;,ed at a concentration of 5 mg ml- 1 10 abso­
lute ethanol and 0 05 ml was used 10 each cup. 
Compounds 2e, h; 4b-d, f -b: Sb, c, e-g; and 
6a- d. f showed anu .)acterial actlvtty aga111it all 
orga01sms tested (Table 2). It has been interesting 
to note that ammo functionality at positaon-2 in 
compounds 6 enhanced anttbactenal activity. 

Experimental 

Melting points are uncorrected. Ir spectra (KBr) 
8 were run on a Perk1n-Bimer 377 spectrophotometer 
;:and pmr spectra (60 MHz) on a Perktn-Elmer R. 12 
,B spectrometer usmg TMS as internal standard. 
Tic was carried out on silica gel-G plates usmg 
benzene-methanol (SO: 20) mixture as urigant and 
spots were developed with iodtne vapours. 

4-lmino-3-substituted-5-( 4-chloropheny/)-7-phenyl­
pyrido[2,3-d]py1 imldm-4l3H)-ones (2): A m1xture of 
2-ammo-3-cyano-4-(4-cblorophenyl)-6-pbenylpyri­
dme (0 01 mol). appropnate tsothJocyanate (u.Ol 
mol). dioxane (tS.OO ml) and pyndme (2.00 ml) was 
refluxed for 20- 22 h. The reacuon mtxture on 
cooling was added to crushed ICe and the resulting 
solid was washed With water, dried and crystalbsed 
from glacial acetic acid. 

2-Thioxo-3-substituted-5-(4-chlorophenyJ)-7-phenyl­
pyrido[2,3-dJpyrzmldm-4(3H)-ones (4) : A m1xture of 
.l-amino-3-carboxamtdo-4-( 4-chlorophenyl)- 6- phen­
ylpyndtne (0.01 mol), approprtate Jsothiocyd.nate 
(0.01 mol) and dtphenyl ether (30.0 ml) Was refluxed 
for 7 h. The reaction m1xture was kept overn1ght 
at room temperature and the resultmg solid was 
washed with cold ethanol. drted and crystallised 
from DMF/EtOH mixture. 

2-M etl&y/mercapto-3-substituted-5-( 4-chlorophenyl) 
1-phenylpyndo[2,3-d]pynmldin-4(3H)-one~ ( 5) : 
Compound 4 (0.005 mol) was dissolved in a mix­
ture of ethanol (20 00 ml) and NaOH (0 01 mol). 
To the resultmg clear solution, was added dimethyl 
sulphate (0.005 mol) with constant stirring. The 
reaction mtxture on cooling was added to crushed 
ice and the resulting solid was washed succe~sively 
with water. sodtum bicarbonate solution (S%. w/v) 
and water, dried and crystallised from DMF­
ethanol mixture. 

2-N (Morpholino fpiperidine)-3-substituted-5 -(4-
chloropheny/) -7-phenylp yrido[2 ,3-d]pyrimidzn-4(3H)­
ones (6): Compound 5 (0.005 mol) was refluxed 
in morphohne/plpertdine (10.00 ml) for 16 h. The 
reaction mixture on cooling was added to crushed 
ice and the resulting solid was washed with water, 
dried and crystallised from DMF-ethanol mixture. 
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