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Abstract

Some new derivatives of 4-phenyl-5-[5'-(3"-chl@®Bexo0-4"-substitutedaryl-1"-azetidinyl)-
1',3',4'-oxadiazol-2'-yl]-6-methyl-3,4-dihydropyridine-2-one and 4-phenyl-5-[5'-(2"-
substitutedaryl- 4' '-oxo -1",3"- thiazolidin =31) -1',3',4 '-oxadiazol-2'-yl]- 6- methyl-3,4-
dihydro pyrimidin -2-one have been synthesized dacting different substituted Schiff bases
with chloroacetyl chloride and thioglycolic acidegpectively. The structures of synthesized
compounds were confirmed by IR dhNMR data. Antimicrobial activities of compoundsrer
investigated using the standard method againsterdifft bacterial and fungal strains in
comparison with standard drugs. Microbiological wés indicated that the synthesized
compounds possess a board spectrum of activity.

Keywords Pyrimidine, oxadiazolylazetidinone, oxadiazolydtholidinone, schiff base,
antimicrobial activity.

INTRODUCTION

Antimicrobial agents have a chronicle of successontrolling morbidity due to infectious
diseases. But, as a consequence of frequent ugeriahand fungal resistance to known classes
of antimicrobial agent has become a severe globabblem in recent years and presents a
continuous clinical challenge [1-3]. There are @asi concerns that untreatable pathogens may
develop at an alarming rate in the near futureat&gies to address this challenge include the
design of improved versions of antimicrobial clasateady in clinical use and the use of drug
combinations. The application of these strategéss lie quite successful, but high risk of rapid
resistance development remains. Thus there is d@scrg need for identification of novel
structure leads that may be of use in designing petent and less toxic antimicrobial agents.
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Pyrimidinone nuclei have been a source of grearast to organic, medicinal and material
scientist over many years, which is present in anber of biologically active organic
compounds which exhibit antibacterial [4], antifahd5], anticancer [6], antiviral [7] anti-
inflammatory activities [8] and many more. Furthers schiff base [9,10], azetidinone [11,12],
thiazolidinone [13,14] have also been found to pssgromising antimicrobial activity. In view
of these observations, we thought that It wouldirfteresting to synthesize the substituted
derivatives starting form pyrimidinone followed hlyombination of oxadiazolylazetidinone
oxadiazolylthiazolidinone in one frame may leadctompounds with interesting antimicrobial
profile.

RESULT AND DISCUSSION

Newly synthesized compound4-18) and standard drug, chlroamphenicol were screened for
their antibacterial activity against Escherichidi cATCC 25922 (E. coli), Bacillus subtilis
ATCC 1633 (B. subtilig and Staphylococcus aureuSTCC 25923 (S. aureuy at 250 pg/mL
concentration by using diffusion method. All thesuls of inhibition zone and minimal
inhibitory concentration are depicted in Table dorf the result of antibacterial screening, it was
found that all the tested compounds, three compoextiibited excellent antibacterial activity
against different bacterial strains. Among theghtempounds, compourid showed to be more
potent than standard drug against all the bactsiiains with MIC 1.562-6.25 pg/mL (Table 1).
CompoundlO and16 reflected excellent antibacterial activity agaiBstoli andB. subtiliswith
MIC 6.25 and 3.125 pg/mL, respectively. It was atbserved from the antibacterial data that
compound9 and 15 displayed the equipotent to the reference drugnagaihe bacterial strains.
The rest compounds of this series were less actingared to the standard drug.

The antifungal screening showed that all the testedpoundg4-18) showed moderate to good
inhibitory growth against Candida albic&T CC 2091 (C. albican, Aspergillus nigelATCC
9029 (A. nigen and Candida krusé&iTCC 6258 (C. kruse) at 250 pg/mL concentration. Result
of inhibitory zone and minimal inhibitory concertiom (Table 1) showed varying degree of
antifungal activity of tested compounds. Compodfd11 and 16 exhibited higher antifungal
activity C. albicanthan standard drug with 1.562-3.125 pg/mL. Furth@ny compounds9(
10, 11, 15 and16) displayed equipotent antifungal activity to startldrug, fluconazole.

All the synthesized compoundd-18) were screened for their antimicrobial activitydatie
result are reported in Table 1. All the compoundewed statically significant antimicrobial
activity. Structure activity relationship of thesempounds revealed that conversion of different
benzylidene#-8) in to their corresponding azetidinone conge®sly) and thiazolidinone
congers 14-18) markedly enhanced the antimicrobial activityisltclear from the results that
compound having substituted phenyl group praminodimethyl phenyl minimum antimicrobial
activity was seen. it is interesting to point dwttcompounds havingmethoxyphenyl group as

a substituent, elicited remarkable inhibitory growtoreover it has also been observed that
hydroxy{p-methoxy phenyl exhibited more potent antimicrolaativity. Compound having-
hydroxyl phenyl group, yield less but still adeguantimicrobial activity.
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Table 1: Antimicrobial activity of the compounds 4-18 against tested microbial strains

Antibacterial activity Antifungal activity
Compound R zone of inhibition 11C ) zone of inhibition 11C)
no. E. coli B. subtilis S. aureus C. albicans A.niger C. krusei
ATCC 25922  ATCC 1633 ATCC25923 ATCC2091  ATCC 9029  ATCC 6258
4 ~p— 14  (>100) 11  (>100) - - 16 (50) 10 (>100) 06 (>100)
5 e 17 (50) 15 (25) 13 (50) 21 (25) 11  (>100) 09 (50)
6 @ 23 (25) 20 (125 16 (25) 26 (125 15 (50) 12 (25)
7 — 09  (>100) - - - - 11 (>100)
8 ~«O2 12 (1000 07 (>100) 10 (>100) 18 (50) 06  (>100)
9 ~« ) 25 (1250 23 (625 18 (25) 28 (6.25) 14 (50) 15  (6.25)
10 e 28 (6.25) 27 (3125) 20 (125 31 (3125 19 (25) 17  (3.125)
11 @ 32 (3125 29 (1.562) 25 (625 36 (1562) 21 (125 20 (3.125)
12 — 19 (50) 16 (25) 12 (>100) 22 (25) 11  (>100)
13 O 22 (25) 21 (125 17 (25) 26 (1250 09 (>100) 14 (125
14 ~«— 21 (25) 19 (125 14 (50) 24 (125 12 (50)
15 e 27 (125) 23 (625 18 (25) 29 (625 15 (50) 13 (125
16 @ 29 (625 26 (3125 21 (125 33 (3125 18 (25) 17 (3.125)
17 — 17 (50) 14 (50) 11 (>100) 15 (50)
18 ~Om 20 (50) 17 (25) 16 (25) 21 (25) 09 (>100) 07 (>100)
Chloroamphenicol 26 (125 23 (6.25) 22 (125) - - - - - -
fluconazole - - - - - 29 (6.25 22 (12.5) 19 (3.125)

‘-" indicate no inhibition.
Therefore, it maybe concluded that

* The differently subsituted benzylidene4-8) shows mild to moderate antimicrobial
activity. cycliztion of these benzylidenes congéds8) in to their corresponding
azetidinone congers 9{13) and thiazolidinone congers14-18) enhanced the
antimicrobal activity,

» Compound with a phenyl group having methoxy groupaaa position and hydroxyl at
meta position show promising antimicrobial activity

 Compound 9-13 bearing B-lactam rings possessed better antimicrobial dgtivi
corresponding to thiazolidinonég-18.
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MATERIALSAND METHODS

General procedure for synthesis of 4-phenyl-5-catboxy-6-methyl-3,4-dihydropyrimidine-2-
one,(1) [15]

A mixture of urea (0.05 mol), ethlacetoacetate §0mbl) and benzaldehyde (0.5 mol) in ethanol
(25 mL) with catalytic amount of concentrated hyehioric acid (5 drops) were heated to reflux
for 3 h. the reaction mixture was cooled to roomgerature and poured in to crushed ice. The
precipitated solid was filtered, washed with coldter and recrystallized from ethanol. m.p. 185
°C: yield 81 %; IR (KBr)v in cmi' : 3314 (NH), 3048 (C-H aromatic), 2965 (C-H alifib

9.21 (s, 1H, M exchangeable with @), 8.51 (s, 1H, N exchangeable with @), 7.56-7.67
(m, 5H, ArH), 6.85 (d, 1H, @& of pyrimidinone), 4.12 (q, 2H, COQLCHs), 1.29 (t, 3H,
COOCHCHs3), 1.23 (s, 3H, E3). MS [M'] at m/z 260. Anal. Cald for {gH1eN-O3: C, 64.61;H,
6.15; N, 10.76; Found: C, 64.78;H, 6.01; N, 10.62.

General procedure for synthesis of 4-phenyl-5-sarbazido-6-methyl-3,4-dihydropyrimidine-
2-one,(2)

Compoundl (0.01 mol) and semicarbazide hydrochloride (0.Gdl)rim ethanol (60 mL) were
heated under reflux in the presence of anhydrodsisohydroxide (4.0 g) for 10 h. the ethanol
was distilled off and visous mass poured onto cdsbe, filtered and washed several times with
water and finally recrystallized from methanol ffoed compound2. m.p. 165°C; yield 72 %;

IR (KBr) vin cmi* : 3325 (NH), 3265 Nb), 3058 (C-H aromatic), 2945 (C-H aliphatic), 1665,

in ppm: 9.23 (s, 1H, N exchangeable with @), 8.53 (s, 1H, N exchangeable with D),
8.35 (m, 4H, NMHNHCONH,), 7.57-7.66 (m, 5H, AH), 6.83 (d, 1H, @& of pyrimidinone), 1.23
(s, 3H, GH3). MS [M'] at m/z 289. Anal. Cald for GH1sNsOs: C, 53.97; H, 5.19; N, 24.22;
Found: C, 53.77; H, 5.01; N, 24.09.

General procedure for synthesis of 4-phenyl-5-¢Bire-1',3',4'-0xadiazol-2'-yl)-6-methyl-3,4-
dihydropyrimidine-2-one(3)

A mixture of compound (0.05 mol) and concentrated sulphuric acid (15 mis allow to
stand 24 h at room temperature and neutralized atimonium hydroxide. The product was
filtered and washed with cold water. The solid prtdwas recrystallized from methanol-water
to give compoun@®. m.p. 152°C; vyield 65 %; IR (KBr)vin cmi* : 3345 (NH), 3254 Nk), 3048
(C-H aromatic), 2975 (C-H aliphatic), 1685, 1716G=(), 1584 (G==C of aromatic ring), 1075
(N-N), 1062 (C-O-C)*H-NMR (CDCk) & in ppm: 9.22 (s, 1H, N exchangeable with fD),
8.51 (s, 1H, M exchangeable with @), 7.58-7.67 (m, 5H, AH), 6.81 (d, 1H, @& of
pyrimidinone), 6.21 (brs, 2H, N, exchangeable with D), 1.24 (s, 3H, €3). MS [M'] at m/z
259. Anal. Cald for @H13NsO,: C, 55.59; H, 5.01; N, 27.02; Found: C, 55.71;%R1; N,
27.21.

General procedure for synthesis of 4-phenyl-5-fbikstitutedbenzylidinylimino)-1',3",4'-
oxadiazol-2'-yl]-6-methyl-3,4-dihydropyrimidine-2@, (4-8)

To a solution of compound (0.02 mol) in methanol (55 mL), aromatic aldehy@€2 mole)
along with few drops of glacial acetic acid was edidThis resulting mixture was refluxed for
10-12 h, while TLC monitored progress and compfetad the reaction. The volatiles were
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evaporated, and the remaining mixture was filtefBoke solid separated out was crystallized
form appropriate solvents to get compoudds

Characterization and spectral data of 4-phenyl-5{%hydroxyarylidinylimino)-1',3',4'-
oxadiazol-2'-yl]-6-methyl-3,4-dihydropyrimidine-2xe, (4)
m.p. 102°C; yield 55 %; IR (KBr)vin cmi' : 3543 (OH), 3314 (NH), 3038 (C-H aromatic), 2965

'H-NMR (DMSO-d&) & in ppm: 10.11 (s, 1H, B exchangeable with ), 9.20 (s, 1H, N
exchangeable with @), 8.54 (s, 1H, N exchangeable with @), 8.12 (s, 1H, €-Ar, J=11.0
Hz), 7.15-7.47 (m, 9H, AH), 6.80 (d, 1H, € of pyrimidinone), 1.23 (s, 3H, ld3). MS [M'] at
m/z 375. Anal. Cald for £H;1/NsOs: C, 64.00; H, 4.53; N, 18.66; Found: C, 64.124t68; N,
18.79.

Characterization and spectral data of 4-phenyl-5{fpmethoxyarylidinylimino)-1',3',4'-
oxadiazol-2'-yl]-6-methyl-3,4-dihydropyrimidine-2x@, (5)
m.p. 121°C; yield 62 %; IR (KBr)v in cmi® : 3325 (NH), 3044 (C-H aromatic), 2965 (C-H

'H-NMR (CDCk) & in ppm: 9.21 (s, 1H, N exchangeable with ), 8.55 (s, 1H, N

exchangeable with @), 8.14 (s, 1H, 6-Ar, J = 11.0 Hz), 7.14-7.48 (m, 9H, A#), 6.81 (d,
1H, CH of pyrimidinone), 3.22 (s, 3H, O&), 1.21 (s, 3H, E3). MS [M'] at m/z 389. Anal.
Cald for GiH19NsO3: C, 64.78; H, 4.88; N, 17.99; Found: C, 64.914H71; N, 17.86.

Characterization and spectral data of 4-phenyl-5{®-hydroxy-pmethoxyarylidinylimino)-
1',3',4'-oxadiazol-2'-yl]-6-methyl-3,4-dihydropyrigine-2-one (6)
m.p. 132°C; yield 57 %; IR (KBr)vin cmi* : 3560 (OH), 3345 (NH), 3068 (C-H aromatic), 2944

'H-NMR (DMSO-d) & in ppm: 10.12 (s, 1H, B exchangeable with D), 9.21 (s, 1H, N
exchangeable with @), 8.53 (s, 1H, Nl exchangeable with @), 8.11 (s, 1H, &-Ar, J=11.0
Hz), 7.25-7.86 (m, 8H, AH), 6.81 (d, 1H, @& of pyrimidinone), 3.24 (s, 3H, G43), 1.21 (s,
3H, CH3). MS [M'] at m/z 405. Anal. Cald for £H1gNsO4: C, 62.22; H, 4.69; N, 17.28; Found:
C,62.41; H,4.81; N, 17.41.

Characterization and spectral data of 4-phenyl-5{@&ylidinylimino)-1',3',4'-oxadiazol-2'-yl]-
6-methyl-3,4-dihydropyrimidine-2-on€;)
m.p. 153°C; yield 54 %; IR (KBr)v in cm® : 3314 (NH), 3062 (C-H aromatic), 2965 (C-H

'H-NMR (CDCk) & in ppm: 9.22 (s, 1H, N exchangeable with D), 8.56 (s, 1H, N
exchangeable with J®), 8.13 (s, 1H, 6-Ar, J = 11.0 Hz), 7.45-7.52 (m, 10H, A}, 6.84 (d,
1H, CH of pyrimidinone), 1.22 (s, 3H, ). MS [M'] at m/z 359. Anal. Cald for &H;7N50:
C, 66.85; H, 4.73; N, 19.49; Found: C, 66.71; 74N, 19.59.

Characterization and spectral data of 4-phenyl-5{f>aminodimethylarylidinylimino)-1',3',4'-
oxadiazol-2'-yl]-6-methyl-3,4-dihydropyrimidine-2x, (8)
m.p. 148°C; yield 56 %; IR (KBr)v in cmi® : 3335 (NH), 3030 (C-H aromatic), 2942 (C-H

(C-O-C).'H-NMR (DMSO-d&) & in ppm: 9.21 (s, 1H, N exchangeable with D), 8.54 (s, 1H,

56
www.scholarsresearchlibrary.com



Pratibha Singh et al Der Pharma Chemica, 2010, 2 (3): 52-62

NH exchangeable with @), 8.11 (s, 1H, 6-Ar, J = 11.0 Hz), 7.13-7.47 (m, 9H, A4), 6.80
(d, 1H, A of pyrimidinone), 2.15 [s, 6H, Ar-N(ds)2], 1.21 (s, 3H, E3). MS [M'] at m/z 402.
Anal. Cald for G;H2:NgO2: C, 65.67; H, 5.47; N, 20.89; Found: C, 65.815t82; N, 20.72.

General procedure for synthesis of 4-phenyl-5-f5-¢hloro-2"-oxo-4"-substitutedaryl-1"-
azetidinyl)-1',3',4'-oxadiazol-2'-yl]-6-methyl-3dthydropyrimidine-2-one(9-13)

To a solution of compound8, 0.01 mole) in DMF (70 mL), chloroacetyl chlori@02 mole)
and triethyl amine (0.02 mole) were added at W5temperature with constant stirring. This
reaction mixture was refluxed on water bath for B:&8hen excess of solvent was distilled off.
The precipitated product was cooled, poured inweger then filtered, further recrystallized form
appropriate solvents to procure compoudds.

Characterization and spectral data of 4-phenyl-5{f%'-chloro-2"-ox0-4"-(p-hydroxyphenyl)-
1"-azetidinyl}-1',3',4'-oxadiazol-2'-yl]-6-methy;4-dihydropyrimidine-2-on€9)
m.p. 116°C; yield 58 %; IR (KBr)vin cmi' : 3540 (OH), 3324 (NH), 3048 (C-H aromatic), 2985

1052 (C-O-C), 785 (C-CI)*H-NMR (DMSO-ds) & in ppm: 10.11 (s, 1H, B exchangeable with
D;0), 9.21 (s, 1H, N exchangeable with @), 8.55 (s, 1H, N exchangeable with D), 8.14
(s, 1H, H-Ar, J = 11.0 Hz), 7.15-7.52 (m, 9H, A#), 6.82 (d, 1H, @& of pyrimidinone), 6.52
(d, 1H, H-Cl, J = 6.5 Hz), 1.20 (s, 3H, id3). MS [M’] at m/z 475.5 and [M+2] at m/z 477.5.
Anal. Cald for GsH1sNsO4Cl: C, 58.47; H, 3.98; N, 15.50; Found: C, 58.344H1; N, 15.62.

Characterization and spectral data of 4-phenyl-5{5'-chloro-2"-o0x0-4"-(p-methoxyphenyl)-
1"-azetidinyl}-1',3',4'-oxadiazol-2'-yl]-6-methy4-dihydropyrimidine-2-on&;10)

m.p. 146°C; yield 62 %; IR (KBr)v in cm® : 3344 (NH), 3068 (C-H aromatic), 2952 (C-H
aliphatic), 1675, 1735 (C=0), 1570=£=-C of aromatic ring), 1144 (C-N), 1065 (N-N), 1041
(C-O-C), 765 (C-Cl)*H-NMR (CDCk) & in ppm: 9.22 (s, 1H, N exchangeable with M),
8.57 (s, 1H, M exchangeable with @), 8.15 (s, 1H, 6-Ar, J = 11.0 Hz), 7.18-7.54 (m, 9H,
Ar-H), 6.83 (d, 1H, @& of pyrimidinone), 6.52 (d, 1H, i&-Cl, J = 6.5 Hz), 3.19 (s, 3H, O43),
1.20 (s, 3H, @3). MS [M'] at m/z 465.5 and [M+2] at m/z 467.5. Anal. Cadd €,3H20Ns04Cl:

C, 59.29; H, 4.29; N, 15.63; Found: C, 59.41; H14N, 15.46.

Characterization and spectral data of 4-phenyl-5{f%'-chloro-2"-ox0-4"-(m-hydroxy-p-
methoxyphenyl)-1"-azetidinyl}-1',3",4'-oxadiaz6lyfl-6-methyl-3,4-dihydropyrimidine-2-one,
(11)

m.p. 122°C; yield 55 %; IR (KBr)vin cm* : 3530 (OH), 3345 (NH), 3052 (C-H aromatic), 2944
(C-H aliphatic), 1685, 1740 (C=0), 1584-:=C of aromatic ring), 1154 (C-N), 1075 (N-N),
1055 (C-O-C), 768 (C-CI)*H-NMR (DMSO-ds) & in ppm: 10.12 (s, 1H, B exchangeable with
D,0), 9.22 (s, 1H, N exchangeable with @), 8.52 (s, 1H, N exchangeable with J®), 8.14
(s, 1H, tH-Ar, J = 11.0 Hz), 7.25-7.82 (m, 8H, Af), 6.82 (d, 1H, & of pyrimidinone), 6.55
(d, 1H, CH-Cl, J = 6.5 Hz), 3.23 (s, 3H, Qf3), 1.24 (s, 3H, E3). MS [M'] at m/z 481.5 and
[M+2] at m/z 483.5. Anal. Cald for gH,oNsOsCl: C, 57.32; H, 4.15; N, 14.53; Found: C, 57.46;
H, 4.28; N, 14.71.
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Characterization and spectral data of 4-phenyl-5{%'-chloro-2"-oxo-4"-(phenyl)-1"-
azetidinyl}-1',3',4'-oxadiazol-2'-yl]-6-methyl-3dihydropyrimidine-2-one(12)
m.p. 142°C; yield 59 %; IR (KBr)v in cm® : 3342 (NH), 3068 (C-H aromatic), 2964 (C-H

(C-O-C), 755 (C-Cl)*H-NMR (CDCk) & in ppm: 9.21 (s, 1H, N exchangeable with {D),
8.58 (s, 1H, W exchangeable with @), 8.11 (s, 1H, 6-Ar, J = 11.0 Hz), 7.44-7.52 (m, 10H,
Ar-H), 6.83 (d, 1H, @& of pyrimidinone), 6.52 (d, 1H, I&-Cl, J = 6.5 Hz), 1.22 (s, 3H, i€3).
MS [M™] at m/z 435.5 and [M+2] at m/z 437.5. Anal. Cabd €,5H1gNsOsCl: C, 60.61; H, 4.13;
N, 16.07; Found: C, 60.74; H, 4.01; N, 15.95.

Characterization  and  spectral data of  4-phenyl-5{%'-chloro-2"-oxo0-4"-(p-
aminodimethylphenyl)-1"-azetidinyl}-1',3",4'-oxadol-2'-yl]-6-methyl-3,4-dihydropyrimidine-2-
one,(13)

m.p. 124°C; yield 56 %; IR (KBr)v in cmi' : 3322 (NH), 3052 (C-H aromatic), 2974 (C-H
aliphatic), 1682, 1742 (C=0), 1574-<=-C of aromatic ring), 1162 (C-N), 1065 (N-N), 1024
(C-O-C), 775 (C-CI)H-NMR (DMSO-d) & in ppm: 9.23 (s, 1H, N exchangeable with {D),
8.56 (s, 1H, M exchangeable with @), 8.13 (s, 1H, 6-Ar, J = 11.0 Hz), 7.16-7.49 (m, 9H,
Ar-H), 6.81 (d, 1H, @& of pyrimidinone), 6.54 (d, 1H, &-Cl, J = 6.5 Hz), 1.23 (s, 3H, Id3).
MS [M™] at m/z 480.5 and [M+2] at m/z 482.5. Anal. Cabd €,4H23NsOsCl: C, 60.18; H, 4.80;
N, 17.55; Found: C, 60.32; H, 4.65; N, 17.68.

General procedure for synthesis of 4-phenyl-5-F5'$ubstitutedaryl-4"-oxo-1",3"-thiazolidin-
3"-yl)-1',3",4'-oxadiazol-2'-yl]-6-methyl-3,4-dibdyopyrimidine-2-one(14-18)

A solution of compound4(8, 0.02 mole) and thioglycolic acid in dry dioxang0(mL) in
presence of anhydrous ZnClI2 (2 g) was refluxe®#@d h. Reaction was routinely followed by
TLC. After completion of the reaction, excess ofveat was removed through distillation and
solid thus obtained was poured onto crushed icm filtered, dried and recrystallized from
appropriate solvent to yield the compouidsi8.

Characterization and spectral data of 4-phenyl-5{5'-(p-hydroxyphenyl)-4"-oxo-1",3"-
thiazolidin-3"-yl}-1',3',4'-oxadiazol-2'-yl]-6-mayI-3,4-dihydropyrimidine-2-ong¢14)
m.p. 156°C; yield 60 %; IR (KBr)vin cm® : 3532 (OH), 3324 (NH), 3078 (C-H aromatic), 2974

685 (C-S-C).*H-NMR (CDCLk) & in ppm: 10.11 (s, 1H, B exchangeable with ), 9.20 (s,
1H, NH exchangeable with @), 8.54 (s, 1H, N exchangeable with {®), 8.12 (s, 1H, E-Ar,

J=11.0 Hz), 7.15-7.51 (m, 9H, A#), 6.81 (d, 1H, @& of pyrimidinone), 3.66 (d, 2H, i€, of

thiazolidinone), 1.21 (s, 3H,HK3). MS [M'] at m/z 449. Anal. Cald for GH1oNs0,4S: C, 58.79;
H, 4.23; N, 15.59; Found: C, 58.62; H, 4.36; N,7I5.

Characterization and spectral data of 4-phenyl-5{5'-(p-methoxyphenyl)-4"-oxo-1",3"-
thiazolidin-3"-yl}-1',3',4'-oxadiazol-2'-yl]-6-méyI-3,4-dihydropyrimidine-2-on€15)

m.p. 169°C; yield 45 %; IR (KBr)v in cmi® : 3352 (NH), 3078 (C-H aromatic), 2965 (C-H
aliphatic), 1675, 1725 (C=0), 1584 -==C of aromatic ring), 1075 (N-N), 1034 (C-O-C), 665
(C-S-C).*H-NMR (DMSO-d) & in ppm: 9.21 (s, 1H, N exchangeable with £9), 8.55 (s, 1H,
NH exchangeable with J®), 8.13 (s, 1H, 6-Ar, J = 11.0 Hz), 7.17-7.51 (m, 9H, A#), 6.82
(d, 1H, H of pyrimidinone), 3.67 (d, 2H, €, of thiazolidinone), 3.21 (s, 3H, @), 1.23 (s,
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3H, CHs). MS [M'] at m/z 463. Anal. Cald for £H21NsO4S: C, 59.61; H, 4.53; N, 15.11;
Found: C, 59.78; H, 4.39; N, 15.97.

Characterization and spectral data of 4-phenyl-5{5'-(m-hydroxy-p-methoxyphenyl)-4"-oxo-
1",3"-thiazolidin-3"-yl}-1',3',4'-oxadiazol-2'§+6-methyl-3,4-dihydropyrimidine-2-on€16)
m.p. 121°C; yield 42 %; IR (KBr)vin cm* : 3564 (OH), 3340 (NH), 3042 (C-H aromatic), 2974

675 (C-S-C)'H-NMR (DMSO-d) & in ppm: 10.13 (s, 1H, B exchangeable with £9), 9.22 (s,
1H, NH exchangeable with @), 8.54 (s, 1H, N exchangeable with J®), 8.11 (s, 1H, 6-Ar,
J=11.0 Hz), 7.25-7.80 (m, 8H, A#), 6.79 (d, 1H, @& of pyrimidinone), 3.65 (d, 2H, i€, of
thiazolidinone), 3.22 (s, 3H, @), 1.23 (s, 3H, E5). MS [M'] at m/z 479. Anal. Cald for
C23H21Ns0sS: C, 57.62; H, 4.38; N, 14.61; Found: C, 57.784124; N, 14.48.

Characterization and spectral data of 4-phenyl-5{5'-(phenyl)-4"-oxo-1",3"-thiazolidin-3"-
yl}-1',3',4'-oxadiazol-2'-yl]-6-methyl-3,4-dihydrggmidine-2-one(17)

m.p. 145°C; yield 40 %; IR (KBr)v in cmi' : 3342 (NH), 3064 (C-H aromatic), 2965 (C-H
aliphatic), 1665, 1724 (C=0), 1580+==C of aromatic ring), 1081 (N-N), 1052 (C-O-C), 655
(C-S-C).*H-NMR (CDClk) & in ppm: 9.22 (s, 1H, N exchangeable with fD), 8.56 (s, 1H, N
exchangeable with J®), 8.12 (s, 1H, €-Ar, J = 11.0 Hz), 7.42-7.58 (m, 10H, A}, 6.81 (d,
1H, CH of pyrimidinone), 3.66 (d, 2H, i€, of thiazolidinone), 1.23 (s, 3H,H3). MS [M"] at
m/z 433. Anal. Cald for £H19NsO3S: C, 60.96; H, 4.38; N, 16.16; Found: C, 61.094130; N,
16.33.

Characterization and spectral data of 4-phenyl-5{[&'-(p-aminodimethylphenyl)-4"-oxo-
1",3"-thiazolidin-3"-yl}-1',3",4'-oxadiazol-2'§6-methyl-3,4-dihydropyrimidine-2-on€18)
m.p. 112°C; yield 45 %; IR (KBr)v in cmi' : 3342 (NH), 3062 (C-H aromatic), 2966 (C-H

(C-S-C).'H-NMR (DMSO-d) & in ppm: 9.22 (s, 1H, N exchangeable with 4D), 8.56 (s, 1H,
NH exchangeable with @), 8.14 (s, 1H, 6-Ar, J = 11.0 Hz), 7.17-7.52 (m, 9H, Ai), 6.81
(d, 1H, CH of pyrimidinone), 3.68 (d, 2H, i of thiazolidinone), 1.21 (s, 3H,H3). MS [M'] at
m/z 476. Anal. Cald for £H24NsO3S: C, 60.50; H, 5.04; N, 17.64; Found: C, 60.315H6; N,
17.79.

Phar macology
All the compounds 4-18) prepared, herein, were screened for antibactema antifungal
activities against different strains of bacteriund &ungus.

Microbiology

The antimicrobial activity was assayedvitro by the twofold broth dilution [16] against bacteri
Escherichia coliATCC 25922 (E. coli), Bacillus subtilis ATCC 1633 (B. subtilig and
Staphylococcus aureTCC 25923 (S. aureus and fungus Candida albica&ir CC 2091 (C.
albican), Aspergillus nige ATCC 9029 (A. nigel) and Candida kruséiTCC 6258 (C. kruse).
The minimal inhibitory concentrations (MIC, pg/mijere defined as the lowest concentrations
of compound that completely inhibited the growtheaich strain. All compounds, dissolved in
dimethylsulfoxide, were added to culture media .N&weHinton Broth for bacteria and
Sabouraud Liquid Medium for fungi to obtain fin@ncentrations ranging from 100ug/ml to

59
www.scholarsresearchlibrary.com



Pratibha Singh et al Der Pharma Chemica, 2010, 2 (3): 52-62

/?9 HaC =0
HzN/\NHZ @ * m\/c"'s

Cone HCIF CzHs0H *,3 b oreflux

O, ,
oo

b gurconH 5. He

O

A NH
HIY Tun \H/N :
J‘\ | N
o N 2
H 2)
Hi504 lNHa

OHC-R f CH3C00H

O
e
/J\N |““~CH3 (4-8)

H

Q
) J\Iﬂ\}wz
O/J\N | cH, B
'

o}

Et;N ¢ CICOCH,CI 4, HSCHLCOOH f Anhyd. ZnCly

O
s e BeN
j\ | CH T 0/)\ | CH ’ )

M
H

o

{2-13) {1418}

Schemel
R= substituted aryls

www.scholarsresearchlibrary.com

60



Pratibha Singh et al Der Pharma Chemica, 2010, 2 (3): 52-62

1.592 pg/ml. The amount of dimethylsulfoxide negrceeded 1% v/v. Inocula consisted of 5.0
x10* bacteria/ml and 1.0 x2dungi/ml. The MICs were read after incubation @t°€ for 24 h
(bacteria) and at 30°C for 48 h (fungi). Media anddia with 1% v/v dimethylsulfoxide were
employed as growth controls. Chloroamphenicol ahttohazole were used as reference
antibacterial and antifungal drugs, respectivelg. detect the type of antimicrobial activity,
subcultures were performed by transferring 100 fpgazh mixture remaining clear in 1 ml of
fresh medium. The minimal bactericidal concentragioMBC, pg/ml) and the minimal
fungicidal concentrations (MFC, pug/ml) were reaidiaincubation at 37 °C for 24 h and at 30 °C
for 48 h, respectively.

Antibacterial activity

The newly synthesized compound4-18) were screened for antibacterial activity against
bacterial strains namely Escherichia odlf CC 25922 (E. coli), Bacillus subtilisATCC 1633

(B. subtilig andStaphylococcus aureusT CC 25923 (S. aureulconcentration of 250ug/ml by
filter paper disc method [17]. For the comparisonloroamphenicol was used as a standard
drug. DMSO served as control and due this therensagsible change in bacterial growth. The
discs of Whatmann filter paper were prepared witndard size (7 mm) and kept into 1 Oz
screw capped wide mouthed containers for steridimaflhese bottles are kept in to hot air oven
at 150°C. Now, solution is then put into each bottle. Thecs are transferred to the inoculated
plates with a pair of fine pointed tweezers. Tovpré contamination tweezers may be kept with
their tips in 70% alcohol and flamed off before .uBefore use the test organism, which were
grown on nutrient agar. They were sub culturedutrient broth at 37C for 18-20 h. Carefully
each disc was applied to the surface of agar witlateral movement once the surface had been
touched. Now the plates incubated for 24 h at@7

Antifungal activity

Newly synthesized compound#-18) and standard drug, fluconazole were evaluated for
antifungal by employing standard agar disc diffasimethod [18]. The following strains of
fungus have been used in this study: Candida albd¢BCC 2091 (C. albicar), Aspergillus
niger ATCC 9029 (A. nige and Candida kruseATCC 6258 (C. kruse). All cultures were
maintained on SDA and incubated af@G0To prepare homogeneous suspensions of above fung
for disc assays, they were grown in sabouraud hrenlfrifuged to collect the pellet and buffered
saline. The fungal pellet was homogenized in alstband held homogenizer. This suspension
was then plated onto SDA using fungal spreaderbtain an even growth field. Sterile 6 mm
Whatmann filter paper impregnated with 250 g/mlaasmration of various test compounds and
standard drug, fluconazole. These discs were tlereg in the centre of each quadrant of an
SDA plate. Each plate had one control disc impregghavith DMSO. The plates were incubated
at 30°C. After 48 h, the plates were removed.
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