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Abstract: A series of novel pyrido[2,8}pyrimidine was efficiently synthesized in higheeld and it
was subjected to antibacterial and antifungal #@gtivFourteen different 6-amino-1-(3,4-substituted
phenyl)-2-oxo-4-(substituted phenyl)-1,2-dihydrapime-3,5-dicarbonitrile (1a-n) were reacted with
glacial acetic acid in presence of catalytic amoohtconcentrated sulphuric acid under microwave
irradiation to obtain pyrido[2,8}pyrimidine derivative®(a-n). Purity of all the synthesized compounds
was check by TLC. The structure 2ffa-n) were confirmed by IR'H-NMR, mass spectra and elemental
analysis and screening against bacterial and fuspdies was done using standard drug as reference.

Introduction

Bicyclic nitrogen-containing heterocyclic
compounds, such as purines, [1-3]
guinazolines, [4-6] pteridines and pyrido-
pyrimidines[7-8] are well-known

pharmacophore in  drug  discovery.
Pyrido[2,3d]pyrimidines have been the
most thoroughly investigated of the four ring
systems and hence, this scaffold is
associated with a wide range of biological
activities, such as dihydrofolate reductase
(DHFR) inhibitory activity, antitumor

activity, [9-11] adenosine kinase
inhibition[12] and tyrosine kinase inhibition.
[13]
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In the last few years, most chemists will are
using microwave energy for the chemical
reactions at the laboratory scale [14-16], not
only it reduces chemical reaction time
significantly, but also known to reduce side
reactions, increases yield and improves
reproducibility. Recently Solid supported
synthesis of structurally diverse
dihydropyrido[2,3d]pyrimidines was also
performed using microwave irradiation [17],
chemoselective synthesis of the derivatives
have also been reported in microwave
conditions [18]. Its application ranges from
analytical chemistry to biochemistry [19],
pathology [20] and medical treatments [21].
Somewhat surprisingly, microwave heating
has only been implemented in organic
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synthesis since the mid-1980s. The first
reports on the use of microwave heating to
accelerate organic chemical transformations
(MAOS) were published by the groups of
Richard Gedye [22] and Raymond J.
Giguere [23] in 1986. Several other
researchers have explored this chemistry in
recent years and fairly good reviews and
publications are cited in the literature [24-
30].

Pyrido[2,3d]pyrimidine have been

synthesized by the condensation of
compound with thiourea, formamide and
arylisocynate  respectively [31]. The
pyrido[2,3d]pyrimidine  having  cyano

groups at the 6 positions, various pyrido[2,3-
djpyrimidine have been reported in the
literature.[32]

One of the most popular approaches to
construct the pyrimidine ring Ma synthesis

of the suitably substituted ureas and thio
ureas. In the first step, the amino group of
any heterocyclic moiety is converted into
urea by treatment with an isocyanides [33],
potassium cyanide hydrochloride [34] or
chlorosulfonyl isocyanides [35] and into a
thiourea by reaction with an isothiocyanate
[36] or thiophosgene and an amine [37]. The
resulting ureas and thioureas readily
undergo an intramolecular cyclization upon
treatment with bases or acids to afford the
fused pyrimidine ring systems.

Materials and Methods

Melting points were determined in open
capillary tubes and are uncorrected.
Formation of the compounds was routinely
checked by TLC on silica gel-G plates of 0.5
mm thickness and spots were located by
iodine and UV. All the reactions were
carried out in Samsung MW83Y Microwave
Synthesizer which was locally modified for
carrying out chemical reactions. IR spectra

were recorded on Shimadzu FT-IR-8400
instrument using KBr pellet method. Mass
spectra were recorded on Shimadzu GCMS-
QP-2010 model using Direct Injection Probe
techniqgue. 1H-NMR was determined in

DMSO-d6 solution on a Bruker Ac 400

MHz spectrometer. Elemental analysis of
the all the synthesized compounds was
carried out on Elemental Vario EL 1l Carlo

Erba 1108 model and the results are in
agreements with the structures assigned.

Experimental

All the 6-amino-1-(3-chloro-4-fluoro
phenyl)-2-oxo-4-(substituted  phenyl)-1,2-
dihydropyridine-3,5-dicarbonitriles and 6-
amino-1-(3,4-dichlorophenyl)-2-oxo-4-
(substituted  phenyl)-1,2-dihydropyridine-
3,5-dicarbonitrilesl(a-n) were prepared by
conventional method. The 0.01mole of 3,4-
disubstituted cyanoacetamide, 0.01mole of
substituted aldehyde and 0.01mole of
malononitrile were refluxed for 22 hours on
water bath in methanol (20 ml) using
piperidine as base catalyst. After completion
of the reaction the product was separated by
filtration and was recrystallized from
methanol.

General procedure for the synthesis of 8-
(3,4-substitited phenyl)-2-methyl-4,7-
dioxo-5-(substitutedphenyl)-3,4,7,8-
tetrahydropyrido[2,3- d]pyrimidine-6-
carbonitrile (2a-n):

0.01molel(a-n) was dissolved in 20 ml of
acetic acid which was used as a reactant as
well as solvent. A few drops of Sulfuric acid
were introduced as the acidic catalyst to
promote the reaction. The reaction mixture
was subjected to MWI for a 20min. at low
power (180 W). The progress of the reaction
was monitored by TLC. After completion of
the reaction, the reaction mixture was cooled
to room temperature; separated product was
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filter wash with methanol and crystallized
from DMF.
8-(3-chloro-4-fluorophenyl)-2-methyl-4, 7-
dioxo-5-phenyl3,4,7,8-tetrahydro  pyrido
[2,3-d] pyrimidine-6-carbonitrile (2a):

MP: >3500C; IR (cm?): 3144, 2943, 2223,
1684, 1596, 1249, 715; MS: m/z = 406(M+),
408(M+2); '*H NMR (DMSO-d) Sppm:
2.19(s, 3H), 7.30-7.40(m, 5H), 7.60(s, 1H),
7.57-7.63(t, 1H), 7.69-7.72(d, 1H), 12.4(s,
1H); Elemental Analysis for
021H12C|FN402: Calculated: C, 62.00; H,
2.97; N, 13.77;%. Found: C, 61.00; H, 2.87,
N, 13.67;%.

8-(3-chloro-4-fluorophenyl)-5-(4-
methoxyphenyl)-2-methyl-4,7-dioxo-
3,4,7,8-tetrahydro pyrido [2,34)]
pyrimidine-6-carbonitrile (2b):

MP: 330-335C; IR (cm'): 3144, 2943,
2223, 1684, 1596, 1249, 707; MS: m/z =
436(M+), 438(M+2);'H NMR (DMSO-d)
dppm: 2.19(s, 3H), 3.84(s, 3H), 7.01-7.04(d,
2H, j=12 Hz), 7.28-7.31(d, 2Hj=12 H2),
7.60(s, 1H), 7.57-7.63(t, 1H), 7.69-7.72(d,
1H), 12.7(s, 1H); Elemental Analysis for
CooH14CIFN4O3: Calculated: C, 60.49; H,
3.23; N, 12.83;%. Found: C, 60.29; H, 3.13;
N, 12.63; %.

8-(3-chloro-4-fluorophenyl)-5-(2-
methoxyphenyl)-2-methyl-4,7-dioxo-
3,4,7,8-tetrahydro pyrido [2,34]
pyrimidine-6-carbonitrile (2c):

MP: 325-327C; IR (cm'): 3140, 2944,
2225, 1680, 1596, 1249, 705; MS: m/z =
436(M+), 438(M+2);'H NMR (DMSO-d)
oppm: 2.15(s, 3H), 3.89(s, 3H), 6.94-
6.96(m, 2H), 7.23-7.27(m, 2H), 7.63(s, 1H),
7.57-7.65(t, 1H), 7.69-7.70(d, 1H), 12.4(s,
1H); Elemental Analysis for
C22H14C|FN403Z Calculated: C, 60.49; H,
3.23; N, 12.83;%. Found: C, 60.39; H, 3.20;
N, 12.73;%.

8-(3-chloro-4-fluorophenyl)-5-(4-
nitrophenyl)-2-methyl-4,7-dioxo-3,4,7,8-
tetrahydro pyrido [2,3-d] pyrimidine-6-
carbonitrile (2d):

MP: 303-305C; IR (cmY): 3141, 2953,
2230, 1684, 1596, 1355, 1249, 707; MS:
miz = 451(M+), 453 (M+2);'H NMR
(DMSO-ds) dppm: 2.10(s, 3H), 7.43-7.41(d,
2H, j=8 Hz), 8.21-8.20(d, 2H,j=4 H2z),
7.57(s, 1H), 7.55-7.60(t, 1H), 7.69-7.70(d,
1H), 12.9(s, 1H); Elemental Analysis for
021H11C|FN5O4: Calculated: C, 55.83; H,
2.45; N, 15.50;%. Found: C, 55.73; H, 2.41;
N, 15.40; %.

8-(3-chloro-4-fluorophenyl)-2-methyl-4,7-
dioxo-5-(p-tolyl)-3,4,7,8- tetrahydro
pyrido [2,3-d] pyrimidine-6-carbonitrile
(2e):

MP: 342-348C; IR (cmi'): 3150, 2943,
2219, 1680, 1596, 1249, 700; MS: m/z =
420(M+), 422(M+2);'H NMR (DMSO-d)
dppm: 2.09(s, 3H), 2.34(s, 3H), 3.84(s, 3H),
7.10-7.08(d, 2Hj=8 Hz), 7.26-7.28(d, 2H,
j=8 Hz), 7.60(s, 1H), 7.57-7.63(t, 1H),
7.69-7.72(d, 1H), 12.7(s, 1H); Elemental
Analysis for G,H14CIFN4O,: Calculated: C,
62.79; H, 3.35; N, 13.31;%. Found: C,
61.31; H, 3.18; N, 13.17; %.

5-(4-bromophenyl)-8-(3-chloro-4-
fluorophenyl)-2-methyl-4,7-dioxo-3,4,7,8-
tetrahydro pyrido [2,3-d] pyrimidine-6-
carbonitrile (2f):

MP: >330C; IR (cm®): 3149, 2940, 2232,
1688, 1590, 1249, 703, 642; MS: m/z =
484(M+), 486(M+2), 488(M+4)H NMR
(DMSO-ds) dppm: 2.05(s, 3H), 7.55-7.56(d,
2H), 7.28-7.30(d, 2Hj=8 Hz), 7.52(s, 1H),
7.57-7.63(t, 1H), 7.69-7.72(d, 1H), 12.0(s,
1H); Elemental Analysis for
Cz]_H]_lBrC|FN402: Calculated: C, 51.93; H,
2.28; N, 11.54;%. Found: C, 51.91; H, 2.25;
N, 11.52;%.
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8-(3-chloro-4-fluorophenyl)-5-(4-
chlorophenyl)-2-methyl-4,7-dioxo-3,4,7,8-
tetrahydro pyrido [2,3-d] pyrimidine-6-
carbonitrile (29):

MP: >330C; IR (cm'): 3135, 2943, 2220,
1680, 1596, 1249, 720; MS: m/z = 440(M+),
442(M+2), 444 (M+4);'H NMR (DMSO-
ds) dppm: 2.11(s, 3H), 7.44-7.46(d, 2hk8
Hz), 7.30-7.32(d, 2Hj=8 Hz), 7.52(s, 1H),
7.57-7.63(t, 1H), 7.69-7.72(d, 1H), 12.7(s,
1H); Elemental Analysis for
Cy1H11CIL,FN4O,: Calculated: C, 57.16; H,
2.51; N, 12.70; %. Found: C, 57.08; H, 2.48;
N, 12.69; %.

8-(3,4-dichlorophenyl)-2-methyl-4,7-
dioxo-5-phenyl-3,4,7,8-tetrahydro pyrido
[2,3-d] pyrimidine-6-carbonitrile (2h):

MP: 328-336C; IR (cm'): 3171, 2943,
2223, 1684, 1501, 719; MS: m/z = 422(M+),
424(M+2), 426(M+4)'H NMR (DMSO-d)
oppm: 2.19(s, 3H), 7.30-7.40(m, 5H), 7.38-
7.41(d, 1H, j=12 Hz), 7.76(s, 1H), 7.81-
7.84(d, 1H, j=12 Hz), 12.9(s, 1H);
Elemental Analysis for &H;,CIFN4O,:
Calculated: C, 62.00; H, 2.97; N, 13.77;%.
Found: C, 61.00; H, 2.87; N, 13.67;%.

8-(3,4-dichlorophenyl)-5-(4-
methoxyphenyl)-2-methyl-4,7-dioxo-
3,4,7,8-tetrahydro pyrido [2,34]
pyrimidine-6-carbonitrile (2i):

MP: >3500C; IR (cm®): 3173, 2942, 2848,
2223, 1685, 1480, 1170, 814, 733; MS: m/z
= 452(M+), 454(M+2), 456(M+4)'H NMR
(DMSO-ds) sppm: 2.19(s, 3H), 3.84(s, 3H),
7.01-7.04(d, 2H,j=12 H2z), 7.28-7.31(d, 2H,
j=12 Hz), 7.38-7.41(d, 1H, j=12 H2),
7.76(s, 1H), 7.81-7.84(d, 1H, j712 H2z),
12.7(s, 1H); Elemental Analysis for
C22H14CIoN4O5: Calculated: C, 58.29; H,
3.11; N, 12.36; % Found: C, 58.24; H, 3.05;
N, 12.30; %.

8-(3,4-dichlorophenyl)-5-(2-
methoxyphenyl)-2-methyl-4,7-dioxo-

3,4,7,8-tetrahydro pyrido
pyrimidine-6-carbonitrile (2)):
MP: 333-335C; IR (cm'): 3170, 2945,
2842, 2228, 1683, 1480, 1170, 814, 730;
MS: m/z = 452(M+), 454(M+2), 456(M+4);
'H NMR (DMSO-d) dppm: 2.10(s, 3H),
3.83(s, 3H), 6.96-7.20 (m, 4H), 7.36-7.39(d,
1H, j=12 H2z), 7.71(s, 1H), 7.79-7.82(d, 1H,

, 712 Hz), 12.6(s, 1H); Elemental Analysis
for C22H14CI2N403: Calculated: C, 58.29;
H, 3.11; N, 12.36; Found: C, 58.20; H, 3.09;
N, 12.33; %.

[2,34]

8-(3,4-dichlorophenyl)-5-(4-nitrophenyl)-
2-methyl-4,7-dioxo-3,4,7,8-tetrahydro
pyrido [2,3-d] pyrimidine-6-carbonitrile
(2k):

MP: 298-306C; IR (cmY): 3173, 2942,
2848, 2223, 1685, 1355, 1480, 1170, 814,
733; MS: m/z = 467 (M+), 469(M+2),
471(M+4); 'H NMR (DMSO-d) Sppm:
2.19(s, 3H), 3.84(s, 3H), 8.21-8.23(d, 2H,
j=8 Hz), 7.43-7.44(d, 2H, j=4 Hz), 7.38-
7.41(d, 1H, j=12 Hz), 7.76(s, 1H), 7.81-
7.84(d, 1H, , =12 Hz), 12.7(s, 1H);
Elemental Analysis for C21H11CI2N504:
Calculated: C, 53.87; H, 2.37; N, 14.96; %.
Found: C, 53.80; H, 2.33; N, 14.91; %.

8-(3,4-dichlorophenyl)-2-methyl-4,7-
dioxo-5-(p-tolyl)-3,4,7,8-
tetrahydropyrido[2,3-d]
carbonitrile (2I):

MP: 340-342C; IR (cmY): 3173, 2942,
2848, 2223, 1685, 1480, 1170, 814, 733;
MS: m/z = 436(M+), 438(M+2)*H NMR
(DMSO-as) sppm: 2.09(s, 3H), 2.30(s, 3H),
7.18-7.20(d, 2Hj=8 Hz), 7.26-7.27(d, 2H,
j=4 Hz), 7.60(s, 1H), 7.53-7.54(d, 1H),
7.31-7.32(d, 1H), 12.7(s, 1H); Elemental
Analysis for C22H14CI2N402: Calculated:
C, 60.43; H, 3.23; N, 12.81; %. Found: C,
60.40; H, 3.21; N, 12.75; %.

pyrimidine-6-

5-(4-bromopnenyl)-8-(3,4-
dichlorophenyl)-2-methyl-4,7-dioxo-
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3,4,7,8-tetrahydro pyrido
pyrimidine-6-carbonitrile (2m):
MP: 346-336C; IR (cm'): 3173, 2942,
2848, 2223, 1685, 1480, 1170, 814, 723,
642; MS: m/z = 500(M+), 502(M+2),
504(M+4); '"H NMR (DMSO-d¢) &ppm:
2.09(s, 3H), 7.01-7.04(d, 2H,j=12 H2),
7.28-7.31(d, 2H,j=12 H2z), 7.38-7.41(d, 1H,
j=12 Hz), 7.76(s, 1H), 7.81-7.84(d, 1H,
j=12 Hz), 12.7(s, 1H); Elemental Analysis
for C21H11BrCI2N40O2: Calculated: C,
50.23; H, 2.21; N, 11.16; %.Found: C,
50.20; H, 2.18; N, 11.10; %.

[2,34]

5-(4-chloropnenyl)-8-(3,4-
dichlorophenyl)-2-methyl-4,7-dioxo-
3,4,7,8-tetrahydropyrido [2,34]
pyrimidine-6-carbonitrile (2n):

MP: >350C; IR (cm®): 3183, 2932, 2847,
2233, 1680, 1482, 1160, 819, 720, MS: m/z
= 456(M+), 458(M+2), 460(M+4)'H NMR
(DMSO-ds) sppm: 2.09(s, 3H), 7.44-7.46(d,
2H, j=8 Hz), 7.30-7.32(d, 2Hj=8 H2z),
7.38-7.41(d, 1H, j=12 Hz), 7.76(s, 1H),
7.81-7.84(d, 1H, j=12 Hz), 12.7(s, 1H);
Elemental Analysis for C21H11CI3N402:
Calculated: C, 55.11; H, 2.42; N, 12.24; %.
Found: C, 55.10; H, 2.41; N, 12.20; %.

Result and discussion

Here in we report the synthesis of 6-amino-
1-(3-chloro-4-fluoro phenyl)-2-oxo-4-
(substituted  phenyl)-1,2-dihydropyridine-
3,5-dicarbonitriles and  6-amino-1-(3,4-
dichlorophenyl)-2-oxo-4-(substituted
phenyl)-1,2-dihydropyridine-3,5-
dicarbonitriles 1(a-n) using the different
monosubstituted aromatic aldehyde,
cyanoacetamide and malononitrile in
presence of catalytic amount of piperidine
by conventional method. The intermediate
1(a-n) reacts with glacial acetic acid in
presence of catalytic amount of con.

sulphuric acid under microwave condition to
give 2(a-n). The combination of solvent-free

reaction conditions and  microwave

irradiation leads to large reduction in

reaction times, enhancement in conversion
and sometimes in selectivity with several
advantages of the eco-friendly approach,
termed green chemistry.

All  the synthesized compounds were
characterized by spectroscopic methods and
elemental analysis. IR spectra of each
compound showed CN stretching vibrations
for 2223cnt, while secondary amine and
carbonyl of amide shown at 3144 €nand
1664 cm' respectively. In case dH-NMR

the chemical shift value of secondary amine
proton appeared at 12.3ppm. All the
synthesized compounds showed [M+] of
100% intensity as the molecular ion peak.
Compound containing chlorine showed
isotopic peak at [M+2] of about 33%
intensity to that of parent ion peak whereas
bromo derivative showed isotopic peak at
[M+2] of about equal intensity. The results
of elemental analyses were found in good
agreement with the calculated values.

Conclusion

The compound@(a-n), were tested for their
antimicrobial activities using three fungal
specieLandida albicans, Aspergillus niger,
Aspergillus clavatus two gram positive
bacterial speciesStaphylococcus aureus
Streptococcus pyogenesnd two gram
negative bacterial specidsscherichia coli
Pseudomonas aeruginasdhe results are
depicted in Table 2. The results revealed that
all compounds exhibited considerable
inhibition action against Gram positive and
Gram negative but found inactive against all
the fungal fungal.
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Table-1 Synthesis of pyrido [2, 3] pyrimidine derivatives under microwave condition (2a-

n).

M.W. % of

Code =3 R, M.F M.P.(°C)
(gm/mole) yield
2a 3-Cl,4-F H C,1H1,CIFN,O, 406 >350 70
2b 3-Cl,4-F 4-OCH; CyH14CIFN,O; 436 330-335 76
2c 3-Cl,4-F 2-OCH; CyH14CIFN,O; 436 325-327 62
2d 3-Cl,4-F 4-NO, CyH;;CIFNsO, 451 303-305 78
2e 3-Cl,4-F 4-CHs CyH14CIFN4O, 420 342-345 72
2f 3-Cl,4-F 4-Br C,1H1:BrCIFN4O, 487 >350 60
29  3-Cl4-F  4-Cl  CyuHyuCLFN,O, 440 >350 71
2h 3,4-diCl H C,1H1,CIL,N,O, 422 328-330 68
2i 3,4-diCl 4-OCH C,H14CIoN4O5 452 >350 80
2j 3,4-diCl 2-OCH C3H14CILN,O; 452 333-335 73
2k 3,4-diCl  4-NQ CxH;;CILNsO, 467 298-300 70
2l 3,4-diCl 4-CH  CxH14CI,N4O, 436 340-342 60
2m 3,4-diCl 4-Br  C,H1;,BrCIN4O, 502 346-348 72
2n  3,4-diCl  4-Cl  CyuHyuCLN,O, 456 >350 72
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Table-2 Minimal inhibitory concentration (MIC) of all synthesized compounds
Code S.a. S.p. E.c. P.a. C.a. A.n. A.c.
2a 100 250 200 200 500 >1000 >1000
2b 200 200 100 100 >1000 >1000 >1000
2c 250 250 100 250 500 1000 500
2d 500 500 200 200 1000 500 1000
2e 100 250 200 200 500 >1000 >1000
2f 500 500 62.5 200 >1000 1000 1000
29 100 62.5 250 250 >1000 100 1000
2h 200 500 250 250 >1000 >1000 >1000
2i 200 250 200 100 500 1000 1000
2j 250 250 100 250 500 1000 500
2k 500 500 200 200 1000 500 1000
2| 100 250 200 200 500 >1000  >1000
2m 100 62.5 250 250 >1000 100 1000
2n 250 200 200 100 250 1000 1000
Ampicillin 250 100 100 100 - - -
Chloramphenicol 50 50 50 50 - - -
Ciprofloxacin 50 50 25 25 - - -
Nystatin - - - - 100 100 100
Greseofulvin - - - - 500 100 100

Reaction Scheme
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N
R,
P
CHO
NC CN
+ Piperidine R
Methanol
CN 22 hours
(0] NH
R, Conventional Method
CH3;COOH / H
Microwave Method MW 180 Watts
30min
Y
Where,

R=3-Cl,4-F Phenyl and 3,4-diCl Phenyl
R,=H, 4-OCHj3,2-OCH3,4-NO,,4-CH3,4-Br and 4-Cl

(2a-n)
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