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Abstract: Several series of pyrido[2,3-d]pyrimidine derivatives were synthesized by reaction of aryl-
methylene acetoacetates with different aminopyrimidines. A series of Diacyl substituted 1-ethyl — 7 —
methylpyrido [2, 3-d] pyrimidine- 2, 4, 5 (1H, 3H, 8H) - trione at position 3, 8 with either acetyl or phenyl
substituted derivatives are prepared. The '"HNMR, *CNMR, FTIR, Spectra were used to assign conformations

to several of the disubstituted compounds.
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I ntroduction

Organic compounds containing pyridine
scaffold as a core unit are known to exhibit various
biologicd and pharmaceutical  activities™®.
Recently reported a series of 5-substituted
uracil/pyrimidine derivatives are anti-inflammatory
agent possessing anti-oxidative activity aso
antiviral® chemotherpy. The development of the
chemistry of pyrimidine derivatives during the last
decade has been largely associated with the wide-
scale employment of these compounds. The
syntheses of pyrimidine/ uracil have been

developed during these years and existing methods
have been significantly improved.

Several methods of synthesis of uracil are
known: mainly two ways. i.e, annulations of
pyrimidine ring over pyridine or vice versa® and the
interaction of wurea derivatives with nitrile
derivatives, the formation™*® of uracil/pyrimidine
moiety (Substituted). Ring annulations of this type
are considered to commence with Michagl addition®
by C-5 of the 6-amino-1-ethylpyrimidine - 2, 4 (1H,
3H) - dione. Subsequent attack by the endo cyclic
amino group on the carbonyl group of the initia
Micheal adducts completes the cyclization.
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Pyrimidine derivatives are well-known for
their biological activity’. Numerous pyrimidine
compounds have found application in medicine and
therapeutic agents. Some are used in the
chemotherapy of cancer and some are used against
HIV and viral® diseases. Usually functionalization
of uracil a the C-5 and C-6 positions leads to

biologically interesting molecules. Numerous
reports delineate the anitumour®, antiviral,
antioxidant,  antibacteria®®,  antifungal  and

heptoprotective activites of these compounds.

Results and Discussion

Synthesis and characterization

Disubstituted Pyrido [2, 3 - d] pyrimidines
(6) were synthesized in good yield by thermal
reaction of 1-ethyl-6-amino uracil (4) with the
appropriate 1, 3-dicarbonyl compounds. The 1-
ethyl-6-amino uracil was prepared from ethylurea
(), cyanoacetic acid (2) and acetic anhydride in a
reaction vessel. The solution was stirred at 60°C-
70°C for 3hrs. After cooling, the white crystal were
filtered off and washed with ethanol to get 75% of
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intermediate (3). Thiswas stirred in hot water 10%
of NaOH was added in portion so the solution was
basic the whole solution. The reaction mixture was
refluxed for 20min and then cooled to 0°C and
neutralized with 1.5N HCI, after cooling, white
color precipitate was observed, the solid precipitate
was filtered and dried to get 6-amino-1-
ethylpyrimidine-2, 4 (1H, 3H)-dione™ *(4) (80%).

The 6-amino-1-ethyl pyrimidine-2, 4
(1H,3H)-dione (4) in t-butyl acetoacetate heated to
130° for 3-4hrs (solvent free condition) , The
reaction monitored by TLC, The whole organic
media concentrated to residue and purified by
column chromatography using pet ether and Ethyl
acetate to get 50% of 1-ethyl-7-methylpyrido[2,3-d]
pyrimidine - 2, 4, 5 (1H, 3H, 8H) - trione (5). The
intermediate (5) was treated with acid chloride to
afford the diacyl derivatives of 1-ethyl-7-
methylpyrido [2, 3-d] pyrimidine-2, 4, 5 (1H, 3H,
8H) - trione 6(a-h). Also validated by different
reaction conditions (Table 1). For al the basic
conditions reaction work well, when the reaction
was carried out in Triethylamime (TEA).
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Table.1 Optimization of different condition

Entry Catalyst Yields(%)
1 Tri Ethyl Amine =50%
2. Diisopropyl ethyamine >35%
3 K,CO, <25%
4. Na,CO4 =25%
5. Cs,CO; <30%
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Experimental:

All starting materials were commercialy
available chemicals and were used without further
purification. Flash column chromatography was
carried out in silica gel 230-400 mesh. The NMR
spectra were obtained with 400MHz spectrometers
using DMSO as solvent and TMS as an interna
reference.  LCMS spectra were obtained using
Agilent 1200 series LC and Micromass zQ
spectromter.

Characterization data of compounds:
6-amino-1-ethylpyrimidine-2, 4(1H, 3H)-dione
4)

Brown Solid, Yied 90%, Mol. Formula
CsHgN3O,, Moal. Wt. 155.15, LCMS: 156.2 (M+1);
IR (KBr umx cm?): 1665.74, 1611.64 (C=0):
3374.60 (NH2); 3208.63 (NH); '"HNMR (DMSO, 3
ppm): 1.08 (t, 3H), 3.78 (q, 2H), 4.52 (s,1H), 6.77
(s, 2H), 10.26 (s, 1H).

1-ethyl-7-methylpyrido [2, 3-d] pyrimidine-2, 4,
5(1H, 3H, 8H)-trione (5)

Off white Solid, Yield 85%, Mol. Formula
CioH11N3O;, Mol.Wt. 221.21, LCMS: 222.00
(M+1); IR(KBr Urmax cm™):
1761.65,1705.21,1666.76 (C=0); 3651.60, 3339.08
(NH); *HNMR (DMSO, & ppm): 1.15 (t, 3H, CH3),
2.50 (S, 3H,CH3), 4.15 (g, 2H, CH2), 6.31 (s, 1H,
CH), 11.22 (s, 1H, NH), 11.77 (s, 1H, NH).

General procedurefor preparation of
disubstituted derivatives 6 (a-h)

To a thoroughly stirred solution of 1-ethyl-7-
methylpyrido [2, 3-d] pyrimidine-2, 4, 5 (1H, 3H,
8H) — trione (5) (200mg, 10mmol) and substituted
acid chloride (20mmol) in 5ml of DCM, 0.2ml of
TEA was added. The reaction mixture was stirred
for 2-3hrs and the reaction mixture was washed
with water, 10% Sodium bicarbonate solution and
brine solution. Then separated organic layer and
purified by column chromatography. The pure
compound isolated from 3 - 4 % of Methanol in
dichloromethane. Table-2 showed al the
derivatives physical and chemical properties.

Disubstituted pyrimidine (6a)

Off white Solid, Yield 75%, Mol. Formula
CisH1oN50s, Mol \Wt.357.36; LCMS: 358.0 (M+1);
IR ( KBr um cm™): 1740.80, 1662.51, 1660.21,
1580.52, (C=0); *HNMR (DMSO, & ppm): 1.14 (m,
2H), 1.230 (m, 4H) ,1.29 (t, 3H), 1.44 (m, 2H), 1.88
(m, 1H), 2.197 (m, 1H), 2.80 (s, 3H), 4.33 (g, 2H),
6.76 (s, 1H): *CNMR (DM SO): 9.59, 12.63, 12.73,

19.43, 21.59, 37.33, 38.86, 107.85, 113.43, 147.98,
151.61, 157.22, 159.03, 159.53, 171.89, 177.80.
Disubstituted pyrimidine (6b)

White Solid, Yied 80%, Mol. Formula
C24H31N305, Mol .Wt. 441.52, LCMS: 442.2
(M+1). IR (KBr um cml): 1762.56, 1669.21,
1674.25, 1598.21, (C=0); '‘HNMR (DMSO, &
ppm):1.29 (t, 3H), 2.74 (s, 3H), 1.46 (m, 4H), 1.49
(m, 8H), 1.80 (m, 8H), 2.41 (m, 2H),4.28 (q, 2H),
6.74 (s, 1H): °*CNMR (DMSO): 12.40, 19.64,
24.30, 24.68, 24.85, 24.92, 27.64, 27.68, 28.42,
28.64, 29.74, 37.24, 39.80, 41.21, 87.64, 103.22,
149.72, 158.22, 167.22, 167.44, 167.88, 179.32,
182.54.

Disubstituted pyrimidine (6c)

White Solid, Yied 85%, Mol. Formula
CasH2sNsOs, Mol.Wt. 457.48, LCMS: 458.20
(M+1); IR (KBr umx cm): 1745.80, 1669.21,
1667.51, 1582.52 (C=0); '"HNMR (DMSO, & ppm):
1.24 (t, 3H), 1.34 (s, 3H), 2.45 (t, 2H), 2.54 (s,3H),
2.62 (s, 3H), 6.54 (s, 1H), 7.83 (m, 4H), 8.12 (d,
2H), 8.24 (d, 2H); *CNMR(DMSO): 12.68, 20.56,
20.69, 21.64, 37.50, 38.87, 40.13, 108.24, 113.76,
127.26, 127.86, 129.20, 130.33, 130.74, 131.33,
135.35, 136.10, 138.76, 139.04, 148.54, 152.03,
157.46, 159.48, 160.36, 163.69, 169.31.

Disubstituted pyrimidine (6d)

Off white Solid, Yield 55%, Mol. Formula:
CH3N3Os, Mol.Wt. 417.50, LCMS: 418.20
(M+1); IR (KBr umx cml): 1790.60, 1756.55,
1709.02, 1667.33, 1582.67 (C=0): 'HNMR
(DMSO, 6 ppm): 1.15 (d, 18H), 1.28 (d, 3H), 2.47
(s, 2H), 2.81 (t, 5H), 4.26 (g, 2H), 6.70 (s, 1H)
3CNMR (DMSO): 1250, 21.52, 28.69, 29.16,
29.92, 30.91, 37.29, 39.91, 28.87, 40.12, 46.71,
51.73, 107.85, 113.40, 148.08, 151.51, 157.35,
159.16, 159.70, 169.31, 174.76.

Disubstituted pyrimidine (6€)

Off white Solid, Yield 76%, Mol. Formula
C24H17F2N305, Mol .Wt. 465.41, LCMS:. 467.00
(M+1); IR ( KBr umm cm?): 1755.68, 1697.54,
1633.92, 1579.83 (C=0); '"HNMR (DMSO, & ppm):
1.29 (t, 3H), 2.82 (s, 3H), 4.36 (g, 2H), 6.89 (d,
1H), 7.14 (m, 1H), 7.24 (m, 1H), 7.34 (m, 2H), 7.64
(m, 2H), 8.24 (m, 2H) *CNMR (DMSO): 12.60,
21.64, 37.55, 108.07, 113.82, 116.30,117.34,
117.56, 119.71, 125.58, 132.46, 136.88, 137.96,
148.36, 151.85, 159.18, 160.32, 162.91, 164.90.

Disubstituted pyrimidine (6f)
White Solid, Yied 80%, Mol. Formula
CxH17FN3Os, Mol.Wt. 465.41, LCMS: 467.00
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(M+1); IR ( KBr um cm?): 1758.68, 1696.54,
1632.92, 1580.23 (C=0); *HNMR (DMSO, 5 ppm):
1.25 (t, 3H), 2.82 (s, 3H) , 4.34 (d, 2H), 6.90 (s,
1H), 7.21(m, 4H) 8.02 (d2H), 824 (d,2H):
3CNMR (DMSO): 12.57, 20.64, 38.55, 107.07,
11452, 115.90, 117.54, 117.86, 119.91, 125.88,
132.26, 136.18, 137.06, 148.86, 151.89, 159.78,
160.22, 162.51, 164.70.

Disubstituted pyrimidine (6g)

Off white Solid, Yield 75%, Mol. Formula
C24H17C|2N305, Mol .Wt. 498.31, LCMS:. 499.2
(M+1); IR (KBr umx cml): 1794.60, 1754.55,
1710.02, 1666.23, 1580.67 (C=0): 'HNMR
(DMSO, 6 ppm):1.21 (t, 3H), 1.31 (s,3H), 2.45
(t,2H), 6.51 (s,1H),7.83(m, 4H), 8.01(d, 2H).8.21

Table-2 Synthesis of disubstituted derivatives 6 (a-h)

(d, 2H); ®CNMR (DMSO): 12.37, 21.64, 38.45,
107.17, 114.52, 115.70, 117.16, 118.86, 120.91,
125.78, 132.86, 136.48, 137.26, 148.76, 151.59,
158.98, 161.22, 162.31, 165.70.

Disubstituted pyrimidine (6h)

Off white Solid, Yield 80%, Mol. Formula:
C24H 19N305, Mol \W1t.429.42, LCMS: 430.44
(M+1); IR (KBr umx cml): 1755.68, 1697.54,
1633.92, 1579.83 (C=0); 'HNMR (DMSO, 3
ppm): 1.28 (t, 3H), 1.34 (s, 3H), 2.55 (t, 2H), 6.71
(s, 1H), 7.44 (m, 4H), 8.11 (d, 2H), 8.41 (d, 2H);
BCNMR (DMSO0): 12.01, 19.6, 37.21, 87.5, 103.8,
127.2, 127.6, 127.9, 1285, 128.6, 128.9, 1325,
132.8, 134.5, 134.8, 149.6, 161.5, 168.2, 169.2,
182.4.
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2¥ields refer to the isolated pure compound by column chromatography
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Biological Activity:

Anti microbial Activity

The prepared pyrimidine/uracil derivatives
are screened for their antibacterial activity™**° in
comparison with standard antibiotic Ciprofloxacin
(100pg/mL) in-vitro by well diffusion (perez, 1999;
Bagambouta et al., 2004). Lawn culture was
prepared using the test organism on Muller Hinton
Agar (MHA), The inoculated plates were kept aside
for a few minutes. Using well cutter, four wells
were made in those plates at required distance. In
each step of well cutting, the well cutter was
thouroughly wiped with alcohol. Using sterilized
micropipettes 30ul of different solvents with
selected derivatives was added in to the well. The
plates were incubated at 37°C for overnight. The
activity of the derivatives was determined by
measuring the diameters of zone of inhibition. For
each bacterial strain, controls were maintained
where pure solvents (DM SO).

Antibacterial activity of al the synthesized
derivatives was evaluated against pathogenic
bacterial strains viz.,, E.Coli, Staphylococcus
aureus, Pseudomonas aeruginosa, aso Anti fungal
activity of these derivatives are evaluated against
fungal  strains  viz., Aspergillus  flavus,
Cryptococcus neoformans, Candida albicans using

Table3. Antimicrobial potentialities of the tested
compounds expressed as size (mm/mg sample) of
inhibition zone

well diffusion methods. The zones of inhibition of
the compounds againgt above bacterial and fungal
strains are summarized in Table 3. The results
obtained showed that most of the compounds
possess high activity of Cryptococcus neoformans.

Conclusion

This review has presented a brief account of several
attempts to develop the process and improved the
percentage of yield. This is first time to publish
Diacyl derivative of Substituted pyrimidine
derivatives. It’s give only  Cryptococcus
neoformans (Fungal organism) gave very good
result comparing to other fungal and bacterial in
studies.
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compound

MGEG G 6a [is] B 6d Ge 6f 6g &6h Cip Amp
E.Coli 12 10 11 10 11 14 11 e ] 22 -
Pseudomons asuginosa 11 12 10 14 10 12 10 15 22
Staphylococcus aureus 10 11 14 10 12 10 16 14 27
Aspergillus Flavus(F) 11 10 10 11 <] 10 15 g = 18
Crytococcus neoformans(F)12 12 12 13 11 21 18 16 = 16
Candida albicans (F) =10 =10 =10 =10 =10 =10 =10 =10 - 14

Cip. :Ciprofloxin, Amp. Amphotericin B, (F) : Fungus microorganism
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