Oriental Journal of Chemistry

Vol. 24(2), 681-684 (2008)

Synthesis and pharmacological screening of
furfuryl substituted pyrimidinoimidazolinones

R. PERUMAL™, AKALANKA DEY? R. MANAVALANZ?, KALYANI PRAKASAM",
E. JAYACHANDRAN and G.M. SREENIVASA

W.V. Pura Institute of Pharmaceutical Science, Bangalore - 70 (India)
2Department of Pharmacy, Annamalai University, Annamalai Nagar - 608 002 (India)

(Received: January 19, 2008; Accepted: April 03, 2008)

ABSTRACT

The various substituted pyrimidinoimidazolinones have been synthesized & evaluated for their
antimicrobial activity. Structure of these products has been established by IR.‘HNMR data significant
antimicrobial activity was observed for some members of the series.
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INTRODUCTION

Pyrimidines, being an integral part of DNA
& RNA imparts to diverse pharmacological
properties as effective bactericide, fungicides’?
certain pyrimidine derivatives are also known to
display antimalarial* antifilarial® & antileishmanial®
activities. The biodynamic property of this ring
system prompted up to design pyrimidine derivatives
stimulating pharmacophore & substituents
responsible for diverse pharmacological activities.
Imidazolinones exhibit diverse biological
properties’.Hence synthesis of new imidazolinones
is of considerable interest. In the recent years the
chemistry of Oxazolones has received much
attention due to their use as intermediate for the
synthesis of some hetereocyclic systemé?.
Imidazolinones have been reported to possess
antifungal®, antiinflammatory'®, anti viral and
antihistaminic activity.

MATERIAL AND METHODS

Melting points were determined by open
capillary tube method & are uncorrected T. L. C.
was run on silica gel G plates using Ethyl acetate,
Butanol, Chloroform, (1:2:1) as developing solvents

for the purity as the compounds. IR spectra were
recorded on SHIMADZU FTIR - 89005
spectrophotometer, by using NUJOL MULL
technique.

All the compounds synthesised were
screened for antibacterial & antifungal activities of
two different concentrations (50ug / ml, 100 pg /
ml) against staphylococcus aureus, Escherichia coil
& candida albicans, Asperagillus flavus, by cup plate
method using procaine penicillin, streptomycin &
Griseofulvin respectively as standards. Compounds
showed considerable activity against all species
tested at 50pg/ml & 100ug/ml. the substituted.
Compounds showed promising activity against C.
albicans & the compounds IVP,, IVP,, IVP, IVP,,
IVP_, IVP,, IVP .. The remaining compounds
showed mild & moderate activity. The compounds
IVP1' IVP,, IVP,, IVP , have prominent antimicrobial
activity against E.Coil & S.aureus respectively.
(Table 2&3).

Preparation of 6-Furfuryl-5-cyano-2-mercapto-
3, 4-dihydro pyrimidin-4-one

Mixture of ethylcyanoacetate (50m moles)
thiourea (50m moles) Furfuraldehyde (50m moles)
potassium carbonate (50m moles) in absolute
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ethanol (50ml) was refluxed for 12hrs then
neutralized with glacial acetic acid. The product was
isolated & crystallized from aq. ethanol CN group
at 2200cm', pyrimidine carbonyl group at 1680
cm', aromatic C=C at 1600cm-",

Preparation of 6-Furfural-5-cyano-2-methyl thio-
3-N-methyl-3, 4-dihydropyrimidin-4-one

The above synthesized product (10m
moles) in DMF (20ml) potassium carbonate (20m
moles) & Methyl iodide (20m moles) were added &
stirred for 3hrs. Then reaction mixture was diluted

Table 1: Analytical Data

S Compound Yield m.p. Molecular Molecular % Calculated
No. code (%) (°C) Formula Wit C H N
1. IV P, 58 108 C,H,;O,N, 462 67.53 3.89 18.18
2. IV P, 65 149 C,H,,O,NClI 495.5 62.90 3.40 16.90
3. IV P, 63 150 C,H,,O.N, 507 61.53 3.35 19.32
4. VP, 60 115 C,,H,,0O.N, 508 63.77 3.90 16.53
5. IVP, 74 112 C,H,O,N, 492 65.80 4.06 17.07
6. IV P, 64 105 C,H,,0.N, 505 66.53 4.50 19.40
7. VP, 60 183  C,H,O,N, 478 65.20 3.70 17.50
8. IVP, 62 146 C,H,O,N, 488 68.85 4.09 17.20
9. IV P, 72 185 C,,H,.,O,N, 452 63.70 3.53 18.58
10. VP, 74 114 C,,H,;O,N, 400 63.00 4.00 21.00
1. VP, 73 159 C,H,.O,N.CI 421.5 56.93 3.50 19.92
12. VP, 68 150 C,H,O.N, 445 56.62 3.30 22.00
13. VP, 70 127 C,,H,;O.N, 446 59.10 4.00 18.80
14. VP, 79 136 C,,H,;O,N, 430 61.30 4.10 19.50
Table 2: Antibacterial activity
S. Compound code Mean zone of inhibition (in mm)
No. Staphylococcus aureus Escherichia coli
50 pg 100 pug 50 pg 100 pg

1. Procaine penicillin 20 24 - -

2. Streptomycin - - 20 24

3. IV P, 07(0.35) 10(0.41) 06(0.30) 08(0.33)

4. IV P, 06(0.30) 08(0.33) 07(0.35) 08(0.33)

5. IV P, 06(0.30) 08(0.33) 06(0.30) 11(0.45)

6. VP, 05(0.25) 07(0.29) 06(0.30) 09(0.37)

7. IV P, 06(0.30) 07(0.29) 05(0.25) 07(0.29)

8. IV P, 09(0.45) 11(0.45) 05(0.25) 09(0.37)

9. IV P, 08(0.40) 13(0.54) 05(0.25) 07(0.29)

10. IV P, 12(0.60) 15(0.62) 08(0.40) 12(0.50)

11. IV P, 07(0.35) 12(0.50) 08(0.40) 14(0.58)

12. VP, 06(0.30) 08(0.33) 06(0.30) 08(0.33)

13. VP, 09(0.45) 10(0.41) 05(0.25) 15(0.62)

14, VP, 07(0.35) 08(0.33) 06(0.30) 08(0.33)

15. VP, 06(0.30) 07(0.29) 06(0.30) 07(0.29)

16. VP, 07(0.35) 09(0.37) 06(0.30) 07(0.29)
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with cold water & neutralized by glacial acetic acid.
The product was crystallized from dioxan.

CN group, 1617cm', for pyrimidine
carboxyl, C=N-1542cm, 2820-2760cm" for N-
methyl & 1330cm™ for S-methyl groups.

Preparation of 6-Furfuryl-5-cyano-2-hydrazino-
3-N-methyl-3, 4-dihydropyrimidin-4-one

The said above compound Il (10m moles)
and hydrazine hydrate (30m moles) in absolute
ethanol was refluxed for 10hrs. Then the reaction
mixture was poured into ice, the product was
crystallized by DMF.

-NH-NH, stretching at 3425cm™ , CN group
at 2300 cm™,909 cm™ to 666 cm™ due to primary
amino wagging.

General procedure for preparation of
Furfuryl substituted pyrimidinoimidazolinones’®.

The mixture of 11l (0.005mol) & separately
prepared azalactones of aromatic, substituted
aromatic, heterocyclic aldehyde (0.005mol) was
refluxed in presence of dry pyridine, for 6hrs. Then

the reactant mass were poured into the crushed
ice & acidified with dilute hydrochloric acid, the
product was crystallized by suitable solvent.

2250cm'due to CN group, 1675cm™ &
1700cm™ due to pyrimidine & imidazolinone ring
1600cm™ & 1400cm C=C, & C=N of the aromatic
ring system.

RESULTS AND DISCUSSION

Antibacterial activity

Furfuryl substituted pyrimidinoimid
azolinones series was tested for antibacterial activity.
To highest antibacterial activity, activity index were
calculated which were calculated which is defined
in table. The compound showing activity Index more
than 0.7 were considered to be significantly active.
Compounds IVP,, IVP, IVP, IVP_,, at 50ug /ml and
100 pg/ml concentrations were significantly active
against S. aureus (Gram+ve) and E.Coli (Gram-ve).

Antifungal activities

Furfuryl substituted pyrimidinoimida
zolinones series was tested for antifungal activity.
To highest antifungal activity, activity index were

Table 3: Antifungal activity

S. Name of the Mean zone of inhibition (in mm)
No. compound Candida albicans Asperagillus flavus

50 pg 100 pg 50 pg 100 pg
1. Griseofulvin 21 24 21 24
2. IV P, 13 (0.6) 17 (0.70) 19 (0.90) 22 (0.91)
3. VP, 13 (0.6) 15 (0.62) 13 (0.6) 17 (0.70)
4. IV P, 11(0.52) 15 (0.62) 16 (0.76) 19 (0.79)
5. VP, 13 (0.6) 17 (0.70) 09 (0.42) 12 (0.50)
6. IV P, 2 (0.57) 15 (0.62) 14 (0.66) 21 (0.87)
7. IV P, 2 (0.57) 13(0.54) 17 (0.8) 20 (0.83)
8. VP, 6 (0.76) 20 (0.83) 17 (0.8) 21 (0.87)
9. IV P, 2 (0.57) 17 (0.70) 1 (0.52) 18 (0.75)
10. IV P, 0 (0.47) 16 (0.66) 2 (0.57) 15 (0.62)
11. VP, 4 (0.66) 19 (0.79) 9 (0.90) 22 (0.91)
12. VP, 11(0.52) 13(0.54) 0 (0.47) 12 (0.50)
13. VP, 12(0.57) 13 (0.54) 16(0.76) 21 (0.87)
14 . VP, 12(0.57) 13 (0.54) 20 (0.95) 23 (0.95)
15. VP, 10 (0.47) 17 (0.70) 17 (0.8) 20 (0.83)
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calculated which were calculated which is ACKNOWLEDGMENTS

defined in table. The compound showing activity
index more than 0.7 were considered to be
significantly active. Compounds IVP,, IVP,, IVP,,
IVP,, IVP_, IVP,, IVP. at 50ug/ml and 100pg/ml
concentration were significantly active against C.
albicans and A. flavus
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