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ABSTRACT

Synthesis of some novel pyrimidine derivatives has been done. The entire synthesized compounds were
characterized by UV, IR and 'HNMR spectroscopy. The antimicrobial activity was evaluated. The
present investigation deals with the synthesized compounds possessing good antimicrobial activity.
Analgesic activity of the compounds by Eddy's hot plate method was evaluated against Diclofenac
Sodium as the standard the tail flick response was considered as the end point to remove the animals from
the source of the pain stimulus. The basal reaction time (latency between the application of the stimulus
and the response) of the control animals ranged between (2.2 £ 0.33 - 3.3 +0.33) after treatment of the
animals the basal reaction time was prolonged (statistically significant increase) by the compounds (P1,
P2, P6, P7 and P8) which reached maximum levels at the 2"hr. However all the compounds showed
analgesic activity less than the reference standard. The result of anti-inflammatory activity showed
significant reaction in paw volume by the compounds P; P,, Pg, P7 and Pg when compared to control at (p
<0.01).

KEYWORDS: Some novel pyrimidine derivatives, analgesic and anti inflammatory activity.

INTRODUCTION

Unlike purines, pyrimidines are assembled before
being attached to 5-phosphoribosyl-1-
pyrophosphate (PRPP). The first step begins with
formation of Carbamoyl phosphate by carbamoyl
phosphate synthetase Il. This is the regular step in
the pyrimidine biosynthesis. This second major
step in the creation of carbonyl aspartic acid
formed by aspartic transcarbamoylyase (aspartate
carbonyl transferase).The next reaction involves
dehydration of the acid catalyzed by the enzyme
dihydraorotase to form hydro orate. Pyrimidines
are ultimately catabolized (degraded) to CO,, H,O
and urea. Cytosine can be broken down to uracil,
which can be further broken down to N-
carbamoyl-p-alanine. Thymine is broken down
into B-aminioisobutytrate, which can be further
broken down into intermediates eventually leading
into the citric acid cycle. Pyrimidines can also be
prepared in the laboratory by organic synthesis.
Many methods rely on condensation of carbonyls
with amines, for instance the synthesis of 2-thio-
6-methyluracil  from  thiourea and ethyl
acetoacetate or the synthesis of 4-methyl

pyrimidine with 4,4-dimethoxy-2-butanone and
formamide .A novel method is by reaction of
certain amides with  carbonitriles  under
electrophilic activation of the amide with 2-
chloro-pyridine and trifluromethane sulfonic
anhydride . Literature survey reveals that some
novel pyrimidines derivatives possess broad
spectrum biological activities, which include Anti
microbial %? antibacterial and fungal ®*, anti
helmentic !, anti-inflammatory®®, anti ulcerl”,
antioxidant® anticancer®®, anti allergic™",
Termiticidal *#, Anti histamine *®! Anti viral 4,
HIV induced cytopathic activity™™. On the basis
of our observation the present research work was
carried out to synthesize novel pyrimidines
derivatives and to further evaluate analgesic and
anti inflammatory activity.

MATERIALS AND METHODS:

All the chemicals are analytical grade and were
purified by the established methods. Melting
points and were determined by open capillary
tubes method purity and homogeneity of the
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compounds was routinely determined by thin
layer chromatography on glass plates using silica
gel G as absorbent and solvent system. Benzene:
Ethylacetate: Methanol (8.5:1.4:0.1). Spots were
visualized by iodine vapor by irradiation with UV
light. 'HNMRspectra was recorded on Bruker
Ultra shield (300MHZ) spectrometer using DMSO
(TMS as internal standard). The anti microbial
activities of the synthesized compounds were
evaluated on S.aureus and E. coli.
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EXPERIMENTAL WORK

Step 1:1,2-substituted-prop-2-en-1-one react with
urea in presence of ethanolic potassium hydroxide
or sodium ethoxide to give 3,4-dihydro-5,6-
substituted-pyrimidine-2(1H)-one

Step 2 : 3,4-dihydro-5,6-substituted-pyrimidine-
2(1H)-one on treatment with chloro acetic acid in
acetic acid in presence of fused sodium acetate to
give 6,7-substituted-2H-oxazolo[3,2-a] pyrimidin-
3(5H)-one

Step 3 : 6,7-substituted-2H-oxazolo[3,2-a]
pyrimidin-3(5H)-one  were condensed  with
aromatic aldehyde in refluxing acetic anhydride to
give 2,3-0x0-6,7-subsitututed-3H-oxazolo[3,2-a]
pyrimidin-2(5H)-ylidene acetaldehyde.

Synthesis of various substituted 2,3-o0x0-6,7-
subsitututed-3H-oxazolo[3,2-a]pyrimidin-(5H)-
yIidene acetaldehyde

Y Ar30H0
1Hr reflux

6,7-substituted-2-H-oxazolo[3,2-a] pyrimidin-3(5H)-one

e

2,3-0x0-6, 7-subsitututed-3-H-oxazolo[3,2-
a] pyrimidin-2(5H)-ylidene acetaldehyde

Synthesis of substituted 3,4-dihydro-5,6-
substituted-pyrimidine-2(1H)-one

A mixture of 0.02 mole of 1,2-substituted-prop-2-
en-1-one, urea (1.5 g) and KOH (2g) in ethanol
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(100 ml) was heated on a water bath for 4 Hrs.
ethanol was evaporated to its half and the mixture
was left overnight. The precipitate was filtered
and then washed the product with water until free
from alkali.

Ary. 0

+ Y
EtOH
A Urea 4 Hrs reflux

1,2-substituted-prop-2-en-1-one
3,4-dihydro-5,6-substituted-pyrimidine-2(1H)-one

Synthesis of substituted 6,7-substituted-2-H-
oxazolo[3,2-a] pyrimidin-3(5H)-one

To a substituted 3,4-dihydro-5,6-substituted-
pyrimidine-2(1H)-one (0.01 mole) chloroacetic
acid (0.01 mole) fused sodium acetate (2 g) in
acetic acid (10 ml) and acetic anhydride (7 ml)
was refluxed for 2 Hrs, allowed to cool and then
poured gradually while stirring into cold water.
The solid obtained was filtered off and
recrystallized from proper solvent (ethanol).

CICH,COOH (i)
(CH3CO),0 (ii) Ar N O.

\‘KO CH;COOH (iii) ! Y
)
2 Hrs reflux Arf o)

6,7-substituted-2-H-oxazolo[3,2-a] pyrimidin-
3(5H)-one

Synthesis of various substituted 2,3-0x0-6,7-
subsitututed-3-H-oxazolo[3,2-a] pyrimidin-
2(5H)-ylidene acetaldehyde

Take a mixture of substituted 6,7-substituted-2-H-
oxazolo[3,2-a] pyrimidin-3(5H)-one (0.01 mole),
aromatic aldehyde (0.01 mole) and sodium acetate
(1 g) in acetic anhydride (6 ml) was refluxed for 1
Hr poured into cold water and the precipitate was
filtered and recrystallized from the proper solvent
(ethanol).

3,4-dihydro-5,6-substituted-pyrimidine-2(1H)-one

Table 1: Solubility of the synthesized compounds

S.No. Compound Solubility
code

1 P, Soluble in ethanol, methanol
benzene

2 P, Soluble in ethanol, methanol
benzene

3 Ps Soluble in ethanol, methanol
benzene

4 P, Soluble in ethanol, methanol
benzene

5 Ps Soluble in ethanol, methanol
benzene

6 Pe Soluble in ethanol, methanol
benzene

7 P, Soluble in benzene, methanol,
ethanol

8 Pg Soluble in benzene, methanol,
ethanol

9 Py Soluble in benzene, methanol,
ethanol
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Table 2: Physical characteristics of the synthesized compounds

S. Comp  Nature Colour Mol. Formula Mol. Wt  Melting Percentag R;
No Code point e yield Value
(%)
1 Py Powder Yellow Cx7H2N,04 438.77 138°C  68% 0.6
2 P, Powder Pale yellow CasHisN, O3 394.42 196°C  72% 0.72
3 P Powder Straw colored  Cy5H17N304 423.42 153°C 58 % 0.8
4 P4 Powder Pale yellow CasHisN, O3 394.42 106°C 56 % 0.55
5 Ps Powder Light blue Cx7H2:N30, 421.49 147°C  71% 0.66
6 Ps Powder Yellow CasHisN, O, 378.42 138°C  62% 0.55
7 P, Powder Yellow CasHi7FN,0, 396.41 141°C 76 % 0.72
8 Ps Powder Pale yellow C2sH17CIN,04 498.41 167°C 55% 0.82
9 Pg Powder Pale yellow CyH;7CIN,0, 498.41 169°C 63 % 0.76
Spectral analysis "%

P1) (2E)-2-(4-(dimethylamino)benzylidene)-6,7-
diphenyl-2H-oxazolo[3,2-a]pyrimidin-3(5H)-one

CHy
H < > /
CeHs N 0. C N
Y = \
‘ CH,
N
(o]

CeHs

IR Spectral data

3438.84 N-H Stretching, 2918.10 C-H
Stretching,1552.59 / 1515.94 C=C Stretching,1361.65
C-N Stretching,1677.95 C=0 Stretching.

NMR Spectral data

2.645 Aromatic proton, 7.639 Ar-CH37.495 Ar-
COCH;6.682 C-NH,P3) (2E)-2-(4-
nitrobenzylidene)-6,7-diphenyl-2H-oxazolo[3,2-
a]pyrimidin-3(5H)-one

CeHs N ¢} E NO,
)
CeHs

NMR Spectral data

2.659 Aromatic proton, 5.523 C-NO, 7.715 Ar-H,
8.109 C-CH310.177 OH.

P4)  (2E)-2-(4-hydroxybenzylidene)-6,7-diphenyl-
2H-oxazolo[3,2-a]pyrimidin-3(5H)-one

H
CeHs N o} C OH

AL

IR Spectral data
3342.41 N-H Stretching,2999.10 / 2916.17 C-H
Stretching,3438.84 OH Bonding,1677.95 C=0
Stretching,3031.89 C-O Stretching,1598.88 / 1558.38
C=C Stretching.
NMR Spectral data
3.664 C=0, 2.648 Aromatic proton, 7.967 Ar-H, 8.019
C-CHj3, 7.255 Ar-OH.
P5) (2E)-2-(3,4-dimethoxybenzylidene)-6,7-
diphenyl-2H-oxazolo[3,2-a]pyrimidin-

3(5H)-one
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IR Spectral data

3429.20 N-H Stretching,2999.10 C-H
Stretching,1677.95 C=0 Stretching,1598.88 C=C
Stretching,1317.29 / 1263.29 C-O Stretching.

NMR Spectral data

2.625 Aromatic proton,7.615 Aromatic C-H,7.686 C-
CH38.023 Ar-CH3,

P6) (2E)-2-benzylidene-6,7-diphenyl-2H-
oxazolo[3,2-a]pyrimidin-3(5H)-one

H
CgHs N,

(o]

IR Spectral data

3440.77 N-H Stretching,2999.10 C-H
Stretching,1677.95 C=0 Stretching,3033.82 C-O
Stretching,1558 C=C Stretching.

NMR Spectral data

2.652 Aromatic proton,7.626 Ar-H,8.038 C-CH;7.5
C-H.

P7)  (2E)-2-(4-fluorobenzylidene)-3,5-dihydro-6,7-
diphenyl-2H-oxazolo[3,2-a]pyrimidine

CgHs N\ O. /EOF

PO g
IR Spectral data
3340.48 N-H Stretching,2997.17 / 2962.46 C-H
Stretching,1400.22 C-F  Stretching,1552.59 C=C
Stretching,1600.81 / 1677.95 C=0 Stretching.
NMR Spectral data
2.638 Aromatic proton,8.018 C-CH37.613 C-H,5.577
C-F.
P8) (2E)-2-(4-chlorobenzylidene)-6,7-diphenyl-2H-
oxazolo[3,2-a]pyrimidin-3(5H)-one

CeHs N, o, E—< >—CI
T TrT
P
CoHs o
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IR Spectral data

3340.48 N-H Stretching,2999.10 / 2960.53 C-H
Stretching,1552.59 C=C Stretching,1677.95 C=0
Stretching.

NMR Spectral data

2.636 Aromatic proton,7.638 Ar-H protons,7.693 Ar-
CH; protons,8.023 C-CHj; protons,2.625 Aromatic
protons.

P9) (2E)-2-(2-chlorobenzylidene)-6,7-diphenyl-2H-
oxazolo[3,2-a]pyrimidin-3(5H)-one

CeHs N o. H
N cl
e}

CeHs

3340.48 N-H Stretching,2999.10 / 2992.6 C-H
Stretching,837.05 / 719.40 C-Cl Stretching,1598.88
C=C Stretching,1677.95 C=0 Stretching.

Analgesic activity!®*

The analgesic activities of various synthesized
compounds were screened by employing tail flick
method. Rats of either sex weighing between 150 —
200 gm were taken in 7 groups of each 6 animals.
Diclofenac sodium 10mg/kg were used as a standard
drug for comparison of analgesic activity. Tail flick
response was evoked by placing rat tail over a wire
heated electrically. The intensity of heat was adjusted
so that the baseline flick latency averaged 3-4 seconds
in all the animals. Cut off period of 15 seconds was

observed to prevent the damage to the (tail.
Table 3: Effect of analgesic activities of synthesized compounds in rats
Treatment Dose Times in minutes
Group 0 min 30 min 60 min 90 min 120 min 180 min
Control 10ml/kg normal saline 2.310.21 2.2+0.24 2+0.16 2.2+0.16 2.0+0.27 2.4+0.19
Standard Diclofenac sodium 2.4+0.21 4.3+£0.17 6.3+0.32  6.3£0.31 6.4+0.3 6.0+0.20
10mg/kg
P1 10mg/kg 2.2+0.19 3.4+0.26  4.2+0.32 4.8+0.39  4.6+0.36 5.0+0.42
P2 10mg/kg 2.0+0.21 3.8+0.24  4.3+0.33 4.9+0.32  5.1+0.41 5.2+0.42
P6 10mg/kg 1.940.21 3.7+0.24  4.0+0.31 4.8+0.30  5.1+0.32 5.1+0.40
P7 10mg/kg 2.3+0.26 3.3+0.25  4.1+0.28 4.5+0.32  5.3+0.42 5.3+0.42
P8 10mg/kg 2.4+0.30 3.1+0.23  4.1+0.32 4.840.32  5.4+0.40 5.4+0.40

Values are expressed as mean + SEM

Anti inflammatory activity!??+#

Anti inflammatory activity was measured using the
Carrageenan induced paw edema in the rats. Test
compounds were administered intra peritonially at
dose of 10 mg/kg as a solution of DMSO (0.05 ml),
while the control group was fed with the same volume
(0.05 ml) of DMSO solution. Thirty minutes later, the
rats were challenged by a subcutaneous injection of
0.05 ml of 1% w/v solution of Carrageenan into the
plantar side of the left hint paw. The paw volume was
measured using the mercury displacement techniques
with the help of a Plethysmometer. Paw volume of the
test compounds, standard and control groups were
measured at 30, 60, 120 and 240 minutes after
Carrageenan challenge. The difference between the
mean paw volume of control and standard is
considered as 100% and the difference between the
mean paw volume of control and test compounds
treated groups were expressed with reference to
standard and percentage of inhibition was also
calculated.

RESULTS AND DISCUSSION

Analgesic activity

Analgesic activity of the compounds by Eddy's hot
plate method was evaluated against Diclofenac
Sodium as the standard the tail flick response was
considered as the end point to remove the animals
from the source of the pain stimulus. The basal
reaction time (latency between the application of the
stimulus and the response) of the control animals
ranged between (2.2 £ 0.33 - 3.3 £0.33) after treatment
of the animals the basal reaction time was prolonged
(statistically significant increase) by the compounds
(P1, P2, P6, P7 and P8) which reached maximum
levels at the 2"hr. However all the compounds showed
analgesic activity less than the reference standard.

Anti inflammatory activity

The result of anti-inflammatory activity showed
significant reaction in paw volume by the compounds
P, P,, Ps, P7 and Pg when compared to control at (p <
0.01).

Table 4: Effect of anti-inflammatory activities of synthesized compounds in rats

Group Treatment Dose mg/kg Before Paw volume (mean £ SEM)
treatment

0 min 60 mins 120 mins 240 mins

Group | Control 0.5 ml DMSO 4.26+0.32 6.12+0.30 6.92+0.26  7.30+0.52  8.42+0.28

Group Il Standard Diclofenac Sodium  4.10+0.11 6.90+0.42 6.18+0.15 5.90+0.18 5.12+0.09

10mg/kg

Group 1l P1 compound 1 10mg/kg 4.26+0.22 7.10+0.58 6.22+0.26  5.82+0.36  5.26+0.16
0.5ml DMSO

Group IV P2 compound 2 10mg/kg  4.16+0.26  7.05+0.66 6.30+0.32  5.75#0.30  5.38%0.22
0.5ml DMSO
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Group V P6 compound 310mg/kg 4.11+0.18 7.01+0.18 6.38+0.42 5.70x0.28  5.20+0.36
0.5mI DMSO

Group VI P7 compound 4 10mg/kg  3.90£0.20 6.92+0.26 6.40+0.36 5.68+0.32  5.18+0.20
0.5mI DMSO

Group VII P8 compound 510mg/kg 4.01+0.22 6.82+0.36 6.32+0.30 5.60+0.28  5.15x0.20

0.5mI DMSO

Table 5: Effect of anti-inflammatory activities of synthesized compounds in rats

Treatment Dose mg/kg Increase in paw volume Inhibition of paw
in mm (Mean + SEM) edema
Group | 10ml/kg Normal saline 416x022 -
Normal saline
Group Il positive control 10mg/kg diclofenac sodium 1.02+0.11 75.48%
Group 111 P1 compound 1 10mg/kg 0.5mlI DMSO 1.00+0.09 75.96%
Group 1V P2 compound 2 10mg/kg 0.5mlI DMSO 1.22+0.21 70.67%
Group V P6 compound 3 10mg/kg 0.5mlI DMSO 1.09+0.21 73.79%
Group VI P7 compound 4 10mg/kg 0.5mlI DMSO 1.28+0.16 69.23%
Group VII P8 compound 5 10mg/kg 0.5mlI DMSO 1.14+0.26 72.59%

Values are expressed as mean + SEM when compared to control at (p < 0.01).
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