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ABSTRACT

In the present study two series of novel 4-(4-nitkiopenzyl)-5-oxo-7-(5-aryl-2-furfurylidene/arykde)-1,2,4-
triazino[3,4-b]-thiazole-6-ones were synthesized thg multi component reaction of 6-(4-methylthicthdn3-

mercapto-1,2,4-triazin-5(4H)-one with chloroaceticid and 5-aryl furfurals/aromatic aldehydes inepence of
acetic anhydride and sodium acetate in acetic ac@tlia. The structures of the newly synthesized congs were
characterized by spectral studies. New compounds s&eened for their anticonvulsant(Pentylenetatta animal
model) and antimicrobial activity. Compoudd and4d exhibited considerable anticonvulsant effect oimats by
protecting them for a longer duration.

Key words: 4-Methylthiobenzyl, anticonvulsant, thiazole, amitirobial.

INTRODUCTION

Epilepsy is a neurological disorder characterizgdubprovoked seizures that affects at least 50ianilpeople
worldwide. The search for new anticonvulsant drogstinues to be an active area of investigatiomedicinal

chemistry since currently available epileptic drage effective in only 60-80% of patients. Furtherey many
antiepileptic drugs have serious side effects gasing their toxic action when lifelong medicatismequired. As a
result intensive research efforts are being devtdihd new antiepileptic compounds with more séile activity

and lower toxicity.

1,2,4-Triazines and their derivatives have attihatentinuing interest over the years because af teried
biological activities and a significant amount eearch activity has been directed towards thissaé compounds.
Triazinones and their condensation products finddrtant applications in medicinal and agricultuialds [1-6].
Some 1,2,4-triazinone derivatives are reportedogsess antidiuretic, neurodepressant and herbjgidpkrties [7].
Thiazoles are one of the most intensely investijatasses of aromatic five membered heterocycleigzblidin-4-
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one and thiazol-4-one derivatives have been wideiployed in the investigation of biologically agiteterocyclic
compounds [8-10]. Therefore,the synthesis of coatbiial libraries of these compounds was elabor§itéel4].
The thiazolidinone derivatives are well known in diwinal and biological chemistry due to their dser
pharmacological displays as anticonvulsant [15]tivaml [16], cardiovascular [17] andantituberculgi8]
properties. Furan derivatives have emerged as lusgfedients for the treatment of urinary [19] atigestive tract
infections [20]. The presence of 4-methylthiophenmybiety is found to increase the biological acyivdf the
molecules. Few heterocyclic analogues containimgethylthiophenyl moiety have been reported to Espatent
antimicrobial activity [21-23].

In view of above mentioned findings and in an dfforidentify new candidates that may be usefulésigningnew,
potent, selectiveand less toxic versatile bioadigents, it was envisaged that the chemical estiith both 1,2,4-
triazine and 1,3- thiazoles would result in compasirof interesting biological activity. It was thdugto be
interesting to synthesize compounds containingféla¢ures namely, 1,2,4-triazine moiety fused witB-thiazole
ring and to study their anticonvulsant activitiegddition to antimicrobial property.

EXPERIMENTAL SECTION

The melting points were determined by an open leapilmethod and are uncorrected. The IR spectre&KBn
pellets) were recorded on a Shimadzu FT-IR 157 tepsltotometer. ThéH NMR spectra were recorded on a
BRUKER AVANCE II-400(400 MHz) spectrometer using BMas an internal standard. Mass spectra were
determined on a Jeol SX 102/Da-600 mass spectraidata System using Argon/Xenon (6kv, 10 mA) asRiA&

gas. The accelerating voltage was 10kV and spewetr@ recorded at room temperature. The progregbeof
reaction was checked by thin layer chromatografiyC] on silica gel plate using n-hexane and etlegtate (4:1,
vIv). Elemental analyses (CHNS) was performed enGRINS elementor.

4-methylthiobenzylidene-2-methyloxazol-5-one (2)

A mixture of acetylglycine (0.5 mol), anhydrouslaon acetate (0.34 mol), aromatic aldehyde (0.5 mod 95 %
acetic anhydride (1.35 mol) was taken in a loostbppered Erlenmeyer flask and warmed on a stedmviith
occasional stirring until the solution became clddre solution was refluxed in a steam bath for B-8ooled and
placed overnight in a refrigerator. The solid ob¢ga was filtered, washed with cold water, dried sextystallized
from ethanol.Yield(85%), M. p. 150-1%2.

IR( KBr, y/cmit): 2922(C-H),1726 (C=0), 1649(C=N), 1517(C=C),1224)-C), 1087 (C-O)'H NMR (400 MHz,
CDCl; & ppm): 2.39 (s, 3H, CH, 2.52 (s, 3H, SC¥), 7.08 (s, 1H, =CH), 7.26 (d, 2H,Ar-H=7.1Hz),7.99 (d,
2H,Ar-H,J=7.1Hz );MS (m/z, %):234(M1, 80 )Anal. Calcd. (%) for GH.;:NO,S : C, 61.78; H, 4.75; N, 6.00;
Found: C, 61.82; H, 4.78; N, 6.03.

6-(4-Methylthiobenzyl)-3-mercapto-1,2,4-triazin-5(4)-one (3)

A mixture of 4-methylthiobenzylidene-2-methyloxafsbne, 0.1 mol) and KOH (5¢g in 150mL of water) was
refluxed for 6 h. To the resulting clear solutitiipsemicarbazide(0.1 mol) was added and the nexuas refluxed
for another 4 h. Activated charcoal was added i® gblution and filtered. The filtrate was acidifieo pH 3—4 by
the addition of acetic acid to yield the title cavopd. Yield 90 %. M. p. 16C.

IR( KBr, y/cmi):3269(NH), 3076(=C-H), 2916(C-H), 1687 (C=0), 1685N), 1089(C-0); 'H NMR (400 MHz,
CDCly): 8, 2.44 (s, 3H, SCH), 3.83 (s, 2H, Ch), 7.13-7.22(m, 4H,Ar-H), 8.82(s, 1H, NH), 13.17 (1, SH);
MS(m/z, %): 266 (M+1, 97).Anal. Calcd. (%) for GH1:N;0S, : C, 49.79; H, 4.18; N, 15.84; Found: C, 49.82; H
4.20; N, 15.86.

7-Arylidene-3-(4-(methylthio)bezyl)-7H-thiazolo[23-c][1,2,4]triazine-4,6-diones (4a-f) and (5a-f)

A mixture of appropriate mercaptotriazinone (0. r@&l), monochoroacetic acid (0.15 mol), anhydrossdium
acetate (2 g), glacial acetic acid (20 mL), acatibydride (15 mL) and 5-aryl furan-2-carboxaldelgdbstituted
benzaldehyde (0.01 mol) was heated under reflux4$6 h. The reaction mixture was cooled, pour¢d anushed
ice with vigorous stirring. The solid obtained Wiiered, washed with water, dried and recrystelliZrom suitable
solvent.
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7-(3,4-Dimethoxybenzylidene)-3-[4-(methylsulfanyl)enzyl]-4H-[1,3]thiazolo[2,3-c][1,2,4]-triazine-4,6{H)-
dione (4a)

IR( KBr, y/lem): 3010 (=C-H), 2926 (C-H), 1741(C=0), 1584 (C=N63(C-O-C), 1149 (C-O)H NMR (300
MHz, CDCk): 3, 2.45 (s, 3H, SC¥), 4.08 (s, 2H, Ch), 3.96(s,3H,0CH), 3.98 (s,3H,0CH), 7.01-7.07 (m,3H, Ar-
H), 7.16 (d, 2H, Ar-HJ=7.2 Hz), 7.36 (d, 2H, Ar-HJ=7.2 Hz), 8.19 (s, 1H, =CH); Ms (m/z, %): 453.5'(\, 60),
452 (M, 40), 381 (90), 353.4 (100), 274 (85).Anal.Cal¢®h) for C;H1gN;O,S, @ C, 58.26; H, 4.25; N, 9.29;
Found: C, 58.28; H, 4.22; N, 9.27.

7-[4-(Dimethylamino)benzylidene]-3-[4-(methylsulfayl)benzyl]-4H-[1,3]thiazolo[2,3-c][1,2,4]-triazine4,6
(7H)-dione (4b)

IR( KBr, y/cm): 3020(=C-H), 2923 (C-H), 1735(C=0), 1602 (C=1)67 (C-O);"H NMR (300 MHz, CDCJ)): §,
2.35 (s, 3H, SCH), 3.23 (s, 6H, CH3),4.08 (s,2H,Gk16.85 (d,2H, Ar-HJ=7.4 Hz), 7.54 (d, 2H,Ar-H)=7.8 Hz),
7.23 (d, 2H, Ar-HJ=7.8 Hz), 7.62(d, 2H, Ar-H=7.4 Hz), 8.19 (s, 1H, =CH); Ms (m/z, %): 437 (M, 80), 381 (
100), 413 (50), 353 (50), 330.4(39), 274.3 (95)1A@alcd. (%) for G:H,0N4O.S;, : C, 60.50; H, 4.64; N, 12.85;
Found: C, 60.53; H, 4.62; N, 12.83.

7-(4-Hydroxybenzylidene)-3-[4-(methylsulfanyl)benzi}-4H-[1,3]thiazolo[2,3-c][1,2,4]- triazine-4,6(7H}dione
(4c)

IR( KBr , ylem™): 3020(=C-H), 2932 (C-H), 1739 (C=0), 3335(-O’i$76(C=C), 1602 (C=N), 1167 (C-OH
NMR (300 MHz, CDC)): 3, 2.35 (s, 3H, SC§), 2.53 (s, 1H, OH),4.08 (s,2H,GK1 7.19 (d,2H, Ar-HJ=7.3 Hz),
7.33 (d, 2H, Ar-HJ=9.0 Hz), 7.42 (d, 2H, Ar-H)=7.3 Hz), 7.65(d, 2H, Ar-HJ=9.0 Hz), 8.19 (s, 1H, =CH); Ms
(m/z, %): 409 (M, 75), 382 (20), 401 (50), 381.4 (80), 353.4 (1®&B1.3 (30), 274.3 (40).Anal.Calcd. (%) for
CyH1sN30sS; : C, 58.63; H, 3.65; N, 10.24; Found: C, 58.663,9; N, 10.26.

7-(4-Bromo-2-hydroxybenzylidene)-3-[4-(methylsulfagl)benzyl]-4H-[1,3]thiazolo[2,3-c]- [1,2,4]- triazhe-4,6
(7H)-dione (4d)

IR( KBr, y/lem™): 3012 (-C=C-H), 2926 (C-H), 3335(-OH), 1739 (O=IB66(C=C),1598 (C=N), 1162 (C-OH
NMR (300 MHz, CDC})): 6, 2.45 (s, 3H, SC§),2.54 (s, 1H, OH), 4.08 (s, 2H, GK6.90 (s, 1H, Ar-H),7.01(d, 1H,
Ar-H,J=7.8Hz), 7.15(d, 1H, Ar-HJ=7.8Hz), 7.19 (d, 2H, Ar-H)=7.4 Hz), 7.36 (d, 2H, Ar-H)=7.4 Hz), 8.25 (s,
1H, =CH); Ms (m/z, %): 489 (K41, 60), 488 (M, 80), 381(70),353.4(100), 274(50), 228 (20).Analad. (%) for
C,0H14BrN3OsS; : C, 49.15; H, 2.85; N, 8.55; Found: C, 49.192K89; N, 8.60.

7-(4-Methoxybenzylidene)-3-[4-(methylsulfanyl)benzi{-4H-[1,3]thiazolo[2,3-c][1,2,4]-triazine-4,6(7H)dione
(4e)

IR( KBr, y/lcm™): 3015 (=C-H), 2932 (C-H), 1752 (C=0), 1677(C=€$01 (C=N), 1167 (C-O)H NMR (300
MHz, CDCk): 8, 2.45 (s, 3H, SCh), 4.08 (s, 2H, ChH, 3.96(s,3H,0CHKl ), 7.52 (d,2H, Ar-H,J=7.9Hz),
7.32(d,2H,Ar-H,J=7.9Hz), 7.21 (d, 2H, Ar-H}=7.2 Hz), 7.14 (d, 2H,Ar-H])=7.2 Hz), 8.19 (s, 1H, =CH); Ms (m/z,
%): 423 (M, 80), 413( 40), 381 (82), 353.4 (100), 331 (30%.2(45).Anal.Calcd. (%) for £H,;N;05S, : C, 59.51;
H, 4.02; N, 9.90; Found: C, 59.56; H, 4.05; N,2.9

7-(2,4-Dichlorobenzylidene)-3-[4-(methylsulfanyl)bezyl]-4H-[1,3]thiazolo[2,3-c][1,2,4]-triazine-4,6(H)-dione
(4f)

IR( KBr,y/cm‘l): 3010 (=C-H), 2926 (C-H), 1739 (C=0), 1687(C=4Gp8 (C=N), 1162 (C-0O), 762(C-CI}H
NMR (300 MHz, CDC}): 8, 2.45 (s, 3H, SC¥J, 4.08 (s, 2H, Ck), 7.46 (m,3H, Ar-H), 7.23 (d, 2H, Ar-HI=7.3
Hz), 7.15 (d, 2H, Ar-H,J=7.3 Hz), 8.25 (s, 1H, =CH); Ms (m/z, %): 462" (N60), 459 (M, 20), 415(50), 381 (100),
353 (45), 274.3(95).Anal.Calcd. (%) fordH;3 CIbNZ0,S, : C, 51.92; H, 2.80; N, 9.05; Found: C, 51.95;2-83;
N, 9.09.

7-{[5-(4-chlorophenyl)furan-2-yllmethylidene}-3-[4{methylsulfanyl)benzyl]-4H-[1,3]-thiazolo[2,3-c][12,4]
triazine-4,6(7H)-dione (5a)

IR( KBr, ylem?): 3126 (=C-H), 2916 (C-H), 1731.4 (C=0),1676(C=C$93 (C=N), 1159 (C-O), 810(C-ChHH
NMR (400 MHz, CDCY)): 6, 2.47 (s, 3H, SCh), 4.06 (s, 2H, Ch), 7.41(d, 2H, Ar-HJ=7.8Hz), 7.76 (d, 2H, Ar-H,
J=67.8 Hz), 7.33 (d, 2H, Ar-HJ)=7.3 Hz), 7.12(d, 2H, Ar-HJ)=7.3 Hz), 7.78 (s, 1H, =CH), 7.40 (d, 1B&3.7
Hz,Furyl-H), 6.83 (d,1H,J=3.7 Hz, Furyl-H); Ms (m/z, %): 494 (M1, 60), 495(M+2, 30) , 493 (M, 95), 449
(40), 373 (40), 328 (40), 274 (30), 251 (20), 269)( 207(100).Anal.Calcd. (%) for,&,sCIN3OsS; : C, 58.33; H,
3.24; N, 8.53; Found: C, 58.35; H, 3.26; N, 8.51.

2524



Boja Poojary et al J. Chem. Pharm. Res., 2012, 4(5): 2522-2531

3-(4-(Methylthio)benzyl)-7-((5-(4-nitrophenyl)furan-2-ylymethylene)-7H-thiazolo[2,3-c][1,2,4]-triazine4,6-

dione (5b)

IR( KBr, y/cmi):3113 (=C-H), 2924(C-H), 1730 (C=0), 1681(C=N)9T5C=C),1524(-NQasy), 1342(-NGsym),
1157 (C-O);'H NMR (400 Hz, CDG)): 3, 2.46 (s, 3H, SCH, 4.17 (s, 2H, CH), 8.33 (d, 2H, Ar-H]=7.8Hz), 7.39
(d, 2H, Ar-H,J=7.4 Hz), 7.14 (d, 2H, Ar-HJ=7.4Hz),7.97 (d, 2H, Ar-HJ=7.8 Hz), 7.77 (s, 1H, =CH-), 7.36 (d,
1H, J=3.7 Hz,Furanyl-H), 7.04 (d, 1H=3.7 Hz, Furanyl-H); Ms (m/z, %): 504 (M100), 460 (50), 432 (50), 319
(90), 251 (70), 260 (60), 218 (80).Anal.Calcd. () C4H16N4OsS, @ C, 57.13; H, 3.22; N, 11.12; S. Found: C,
57.14; H, 3.20; N, 11.10.

7-{[5-(3-Chloro-4-fluorophenyl)furan-2-ylJmethylide ne}-3-[4-(methylsulfanyl)benzyl]-4H-[1,3]- thiazold2,3-

c] [1,2,4]triazine-4,6(7H)-dione (5c¢)

IR( KBr,y/cmi): 3114 (=C-H), 2926 (C-H), 1732 (C=0), 1681(C=N§598 (C=C), 1162 (C-O)H NMR (300
MHz, CDCk): 8, 2.45 (s, 3H, SCh), 4.08 (s, 2H, CH), 7.67 (d, 1H, Ar-H}=7.8Hz), 7.53(d, 1H,Ar-HJ=7.8Hz),
7.61(s, 1H, Ar-H), 7.39 (d, 2H, Ar-HI=7.5 Hz), 7.14 (d, 2H, Ar-HJ)=7.5Hz), 7.36 (d, 1HJ=3.7 Hz,Furanyl-H),
7.04 (d, 1HJ=3.7 Hz,Furanyl-H), 7.82 (s, 1H, =CH); Ms (m/z,:%)1.9(M, 80), 513 (M+2, 30), 478 (20), 420
(50), 319 (70), 260(60).Anal.Calcd. (%) forH:15CIFN;OsS; : C, 56.28; H, 2.99; N, 8.19;. Found: C, 56.30; H,
2.95; N, 8.91.

3-[4-(Methylsulfanyl)benzyl]-7-{[5-(2,4,5-trichlorophenyl)furan-2-yllmethylidene}-4H-[1,3]-thiazolo[2 3-C]
[1,2,4]triazine-4,6(7H)-dione (54

IR( KBr, y/lcm™):3115 (=C-H), 2924 (C-H), 1732 (C=0), 1682 (CABR7(C=N), 1159 (C-OfH NMR (300 Hz ,
CDCly): 8, 2.69 (s, 3H, SC}h), 4.08 (s, 2H, Ch), 7.66 (s, 1H, Ar-H), 7.23 (d, 2H, Ar-d=7.3 Hz),7.05(d, 2H, Ar-
H, J=7.3Hz), 7.56 (s, 1H, Ar-H), 7.80 (s, 1H, =CH-)3Z.(d, 1H,J=3.6 Hz, Furanyl-H), 7.08 (d, 1HI=3.6
Hz,Furanyl-H); Ms (m/z, %): 563 (B0) , 565(M+2, 90), 567(M+4, 40), 569(M+6, 15), 478(10), 432 (50), 319
(70), 251( 68).Anal.Calcd. (%) forgH:14ClsNsOsS, : C, 51.22; H, 2.54; N, 7.43; Found: C, 51.212t81; N, 7.47.

3-(4-(Methylthio)benzyl)-7-((5-(2-methyl-4-nitrophenyl)furan-2-yl)methylidene)-7H-thiazolo-[2,3-c][1,24]
triazine-4,6-dione (5e)

IR( KBr, y/lcm?):3015 =C-H), 2928 (C-H), 1739 (C=0), 1678(C=CH9T (C=N), 1517(-NGasym),1349(-
NO,sym), 1162 (C-O)*H NMR (300 Hz , CDGJ): &, 1.25 (s,3H, SCH), 2.45 (s, 3H, SC¥), 4.08 (s, 2H, Ch),
7.86 (s, 1H, Ar-H), 7.20 (d, 2H, Ar-H=7.3 Hz), 7.56 (d, 2H, Ar-HJ=7.3 Hz), 8.01 (d,1H, Ar-H)=7.8Hz), 8.19
(d,1H, Ar-H,J=7.8Hz), 7.78 (s, 1H, =CH-), 7.34 (d, 1H, Furdn3.6 Hz), 7.45 (d, 1H, Furad=3.6 Hz); Ms (m/z,
%): 519 (M+,80) , 518 (M, 70), 494 (30), 451 (40), 377(90), 251(100).Analdd. (%) for GsH1gN4OsS; : C,
57.93; H, 3.47; N, 10.83; Found: C, 57.90; H, 3.50;10.80.

3-(4-(Methylthio)benzyl)-7-((5-(4-methoxy-2-nitrontrophenyl)furan-2-yl) methylidene)-7H-thiazolo[2,3-d
[1,2,4]triazine-4,6-dione (5f)

IR( KBr; cm™):3018 (=C-H), 2936 (C-H), 1739 (C=0), 1597 (C=1§88(-NQasym),1353(-N@sym) 1162 (C-O);
'"H NMR (300 Hz , CDQJ): 8, 2.45 (s,3H,SCh), 3.72 (s, 3H, OCH), 4.08 (s, 2H, Ch), 7.89 (s, 1H, Ar-H), 7.25 (d,
2H, Ar-H, J=7.4 Hz), 7.47 (d, 2H, Ar-H}=7.4 Hz), 8.07 (d,1H, Ar-HJ=7.8Hz), 8.26 (d,1H, Ar-HJ)=7.8Hz), 7.79
(s, 1H, =CH-), 7.39 (d, 1HI=3.6 Hz, Furanyl-H), 7.09 (d, 1H=3.6 Hz,Furanyl-H); Ms (m/z, %): 534.5 (\M80),
511 (M, 40), 472 (30), 381 (100), 330 (50), 246(60).ABalcd. (%) for GsH1gN4O6S, : C, 56.14; H, 3.38; N,
10.46; Found: C, 56.17; H, 3.40; N, 10.48.

CHEMISTRY

The synthetic strategies adopted to obtain theetaxgmpounds are depicteddoheme 1 The key intermediaté-
(4-methylthiobenzyl)-3-mercapto-[1,2,4]-triazin-5{})one 3 was prepared in an excellent yield in two conseqgeen
steps by condensing acetyl glycine with acetic @nlg and aromatic aldehyde to affoddmethylthiobenzylidene-
2-methyloxazol-5-on2which was added to thiosemicarbazide in KOH. Onter@action of3 with chloroacetic acid
and substituted benzaldehyde/arylfurfuraldehydénhen presence of acetic anhydride and sodium acetaeetic
acid afforded 4-substituted-5-oxo-7-(5-aryl-2-furylidene/subsiitd arylidene)-[1,2,4]-triazino[3, H}-thiazol-6-
ones4 and5.The characterization data of the newly synthescadpounds are presentedTiable 1
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Scheme 1. Synthesis of 7-Arylidene-3-(4-(methylthibezyl)- H-thiazolo[2,3-c][1,2,4]triazine-4,6-dione$4a-f) and (5a-f)

Table | - Characterization data of compounds 4a-f ad 5a-f

Compd. R Mol. formula  Mol. Wt. m.p. (C) Yield (%)
4a 4,5-(OCH)2'CGH3 Co2H1N304S; 453.53 172-73 87
4b 4-N(CH;)-CeH4 CooH2cN4OLS, 436.55 160-62 82
4c 4-OH-GH.- CocH1:N30sS, 409.48 156-57 85
4d 4-Br-6-OH- GH3 CycH14BrN:O3S, 488.38 126-28 84
4e 4-OCH;-CgH4 C21H17N305S; 423.5. 16&7C 75
4f 2,4-Ch-CgHs CocH1z:CLN3O.S, 462.37  165-67 60
5a 4-Cl-GH4 CosH1eCIN;O3S, 493.98  110-12 82
5k 4-NO,-CgH, C24H16N4O5S; 504.5¢ 14547 8C
5c 3-Cl-4-F-GH3 CosH1sCIFN;OsS, 511.97 96-98 65
5d 2,4,5-C§-CgH, CoaH14.ClsN3OsS, 562.87 139-40 75
5¢ 2-Me-4-NO»-CgH3 CosH1eN4OsS, 518.5¢ 157-59 8C
5f 4-OMe-6-NQ-CeHs  CoH1sN4OsS, 53456 192-94 71

BIOLOGICAL ASSAYS

Aniconvulsant activity

Pentylenetetrazole animal model [24]

Swiss albino mice of both sexes weighing aroun®@&-were used in the study. They were housed omgalooms
with12/12 h light/dark cycle at 21%2 and had free access to food and water. Pentgleaedle (PTZ, Sigma
Chemical, USA) was used as anticonvulsant and gamre(Ranbaxy Laboratories, India) is used as standiag.
The institutional ethical committee approved thedgt Studies were carried out by PTZ animal moddl.the
results were statistically analyzed and expressedha meant S.E.M. Kruskal-Wallis test (Non-paraioet
ANOVA) followed by Dunn’s multiple comparison testas used to analyze the results(the delay of oofet
seizures in comparison with the control group). B80s considered as significant.

PTZ was dissolved in normal saline. Mice were dddidnto 20 groups of 3 each as shown in table 2received a
dose 4mg/kg.Diazepam and test compoutadé and5a-f were suspended ir.Zyum acacia and administered orally
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in a volume of 0.1ml/10g body weight by gavage fegdNormal control received 0.1mL/10g of Zjum acacia
alone orally by gavage feeding. Convulsion was dadul hour after the administration of the standhtd) or the
test compounds by I. P. injection of PTZ(80mg/Kpttwas dissolved in saline to a volume of 0.1 rAg/body
weight. The time needed for the development of unagal sustained clonic seizure activity involvitige limbs
was carefully noted.The onset of a general cloras used as the endpoint. The general clonus waaatbdzed by
forelimb clonus followed by full clonus of the badyhe duration of clonic convulsions was also notgizure free
interval of 1h was considered as protection. Theber of animals protected in each group was recbetel
percent protection was calculated.

The animals in the control group exhibited seizarethe dose of PTZ used in the study. The onsstiatire (latent
period) was found to be 073+13.454 s and mean iedration was057+04.256 s. Diazepam protectedrtimaals
from developing convulsions at the dose of 4mg/kgybweight in comparison with control group. In quound

4c and4d there was much delay in the onset of seizure§92+35.539 and853+54.077 respectively.Compouiids
and 5c¢ reduced the duration of seizures in comparisorh \hie control group. Animals were less active after
receiving all of the test compounds than the cdmtioe. The results are givenTrable 2

Table Il - Anticonvulsant activity of the tested canpounds(PTZ animal model)

Compound Latent period(s) Duration of seizure(s) mortality
Mean+S.E.M Mean*S.E.M
4a 227+41.651 065+07.371 100%
4b 094+03.512 026+06.741 100%
4c 592+35.539* 080+08.505 67%
4d 853+54.077* 078+11.465 100%
4e 309+11.724 107+10.786 100%
Af 219+19.342 164+05.239 100%
5a 524+33.232 123+05.457 100%
5b 235+08.68 102+12.12 100%
5c 259+28.614 055+12.129 100%
5d 280+48.855 141+24.552 100%
5€ 256+06.36 124+09.82 100%
5f 455+27.339 057+08.876 100%
Control 073+13.454 057+04.256 100%
(2% Gum Acacie
Diazepam 3600 0 0

n=3 in each group
Kruskal-Wallis statistics KW=45.984(corrected fa@s)
*p<0.05 when compared to control

Antibacterial activity

The newly synthesized compounds were screenechr in-vitro antibacterial activity againgscherichia coli
(ATTC-25922, Staphylococcus aureUATTC-25923), Pseudomonas aeruginogATTC-27853 and Klebsiella
pneumonigrecultured) bacterial stains by serial plate tibln method [25, 26]. Serial dilutions of the diagMuller
Hinton broth were taken in tubes and their pH wdfusted to 5.0 using phosphate buffer. A standacdiz
suspension of the test bacterium was inoculatedimcubated for 16-18 h at 32. The minimum inhibitory
concentration (MIC) was noted by seeing the lowesicentration of the drug at which there was nibldsgyrowth.

A number of antibacterial discs were placed onatyar for the sole purpose of producing zones abitibn in the
bacterial lawn. Twenty milliliters of agar media svaoured into each Petri dish. Excess of suspengsndecanted
and plates were dried by placing in an incubato87atC for an hour. Using a punch, wells were made @seh
seeds agar plates and minimum inhibitory conceotratof the test compounds in dimethyl sulfoxiddA&0) were
added into each labeled well. A control was alsppred for the plates in the same way using DMS® svent.
The Petri dishes were prepared in triplicate andntamed a 37°C for 3-4 days. Antibacterial activity was
determined by measuring the diameter of inhibitmone. Activity of each compound was compared with
ciprofloxacin as standard [27, 28]. Zone of inhiditwas determined fota-f and5a-f. The results are summarized
in Table 3.

The MIC values were evaluated at concentration eadgh6-25ug/mL. The figures in the table show the MIC
values inug/mL and the corresponding zone of inhibition in mm
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Table Il - Antibacterial activity of the newly synthesized compounds 4a-f and 5a-f

Compd MIC in ug/mL and zone of inhibition in mm

S. aureus E. coli P. aeruginosa K. pneumoniae
4a 25(<10) 25(<10) 25(<10) 25(<10)
4b 12.5(1+15) 12.5(1-15) 12.5(1-15) 12.5(1:-15)
4c 25(<10) 25(<10) 25(<10) 25(<10)
4d 12.5(11-15) 12.5(11-15) 12.5(11-15) 12.5(11-15)
4e 25(<10 25(<10 25(<10 25(<10
4f 12.5(11-15) 12.5(11-15) 12.5(11-15) 12.5(11-15)
5a 6.25(16-20) 6.25(16-20) 6.25(16-20) 6.25(16-20)
5h 6.25(1¢-20) 6.25(16¢20) 6.25(1¢20) 6.25(1¢-20)
5c 6.25(16-20) 6.25(16-20) 6.25(16-20) 6.25(16-20)
5d 25(<10) 25(<10) 25(<10) 25(<10)
5e 25(<10) 25(<10) 25(<10) 25(<10)
5f 12.5(11-15) 12.5(11-15) 12.5(11-15) 12.5(11-15)
Standard 1.56(22-30) 6.25(30-40) 6.25(25-33) 6.25(23-27)

(Ciprofloxacin)

Antifungal activity

Newly prepared compounds were also screened far éinéifungal activity againsAspergilusflavus NCIM No.
524), AspergilusfumigatdblCIM No. 902, Penicilliummaneffei réculturel) and Trichophytonmentagrophytes
(recultured in DMSO by serial plate dilution method [29, 38gbourauds agar media was prepared by dissolving
peptone (1g). D-Glucose (4g) and agar (2g) in ltgtiwater (100 mL) and adjusting the pH to 5.7 riNal saline
was used to make a suspension of sore of fungaihstfor lawning. A loopful of particular fungalrain was
transferred to 3 mL saline to get a suspensiormoksponding species. Twenty milliliters of agardmewnas poured
into each Petri dish. Excess of suspension wastEtand plates were dried by placing in an inaubait 37°C for

1 h. Wells were made on these seeded agar platgsaspunch. Minimum inhibitory concentrations oé ttest
compounds in DMSO were added into each labeled weaibntrol was also prepared for the plates insdume way
using solvent DMSO. The Petri dishes were preparédplicate and maintained at 3T for 3-4 days. Antifungal
activity was determined by measuring the diamefanlibition zone. Activity of each compound wasngoared
with ciclopiroxolamine as standard. Zones of intidsi were determined forda-fand 5a-l. The results are
summarized imable 4.

The MIC values were evaluated at concentration eadgh6-25ug/mL. The figures in the table show the MIC
values inug/mL and the corresponding zone of inhibition in mm

Table IV - Antifungal activity of the newly syntheszed compounds 4a-f and 5a-f

Compd MIC in pg/mL and zone of inhibition in mm

P.marneffei  C.albicans  A. flovus A. fumigates
4a 25(<10) 25(<10) 25(<10) 25(<10)
4b 6.25(16-20) 6.25(16-20) 6.25(16-20) 6.25(16-20)
4c 25(<10 25(<10 25(<10 25(<10
4ad 6.25(16-20) 6.25(16-20) 6.25(16-20) 6.25(16-20)
4de 25(<10) 25(<10) 25(<10) 25(<10)
4f 6.25(1¢-20) 6.25(1¢20) 6.25(1¢-20) 6.25(1620)
5a 6.25(16-20) 6.25(16-20) 6.25(16-20) 6.25(16-20)
5b 6.25(16-20) 6.25(16-20) 6.25(16-20) 6.25(16-20)
5¢ 6.25(1¢-20) 6.25(1¢20) 6.25(1¢-20) 6.25(1620)
5d 6.25(16-20) 6.25(16-20) 6.25(16-20) 6.25(16-20)
5e 6.25(16-20) 6.25(16-20) 6.25(16-20) 6.25(16-20)
5f 6.25(16-20) 6.25(16-20) 6.25(16-20) 6.25(16-20)

Standard(Ciclopiroxolamine)  1.56(22-30)  6.25(30-40$.25(25-33) 6.25(23-27)

RESULTS AND DISCUSSION

All new compounds reported here were characterizethe basis of complementary spectroscofiit NMR, IR

and mass) and analytical data. IR spectra of awswte products displayed absence of absorption bands
corresponding to N-H at 3320-3400 ¢rithereby indicating the cyclisation process. Theoaption bands at 1690
cm® and 1592 cm are characteristic of C=0 and C=N functional g®uespectively. Absorption bands at 1540
cm® and 1158 ci were due to C=C and C-O groups respectively.
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In the’'H NMR spectrum of the same compoudio, a singlet appeared &t2.45 has been attributed to the three
protons of SCklgroup. The four protons of 4- methylthiophenyl atgiappeared as two doublets centereilta?4
andd 7.25 with a coupling constadt6.7 Hz. The six protons of N(G)3 moiety appeared as a singletas.23.
The four protons of 4-N(Chk phenyl ring appeared as two distinct doubletseredt atd 7.45 andd 7.55 with
coupling constang=7.2 Hz respectively. Singlet observeddad.08 integrating for two protons was due to,CH
group. The exocyclic methine proton resonated sisaap singlet a3 8.19.'"H NMR data agrees very well with its
assigned structure. The FAB mass spectrum of thgpoand4b showed molecular ion (M peak at m/z 436.55,
which is in accordance with its molecular formu@;H»oN4,O,S,.The buildup of N-bridged heterocyckb is
evidenced by its IRRHNMR and mass spectral data. The IR spectrurBhoindicates the presence of H-C=C, -
C=0, -C=N,-C=C-, -N@assym.and-N&gym due to the absorption bands at3113, 1681, 1E¥A, 1509 and 1346
cm’ respectively. Peaks observedsa.45, 4.09 and 9.73 as singlets in its ITHNMR spectshowed the presence
of —SCH;,-CH,, =C-H groups respectively. Also, two doubletd at04 and 7.37 are due to furan ring.Four doublets
at$8.26, 7.82,7.98, and 8.31 are due to aromatic psotéurther, FAB mass spectrum showed the basegigak
504.5 which is in agreement with its molecular fatanG4H1N4O5S;.

Biological results

In order to reveal anticonvulsant profiles of tiyatbesized compounds,the scPTZmodel was employaatding to

the anticonvulsant drug development (ADD) protocol§he results are shown in table 4. None of ttstetk
compounds completely protected the animals froneldging seizures. Compounde andif showed considerable
effect on animals by protecting them for a muchglemduration when compared to other samples.sce3tzat a
dose 4mg/kg where p<0.05 when compared to confited remaining compounds were found to be devoid of
protective activity in the scPTZ test. A structagivity relationship study revealed that compoubdaring OH
group @e and 4j substituents had shown comparatively good agtivit

The complete loss of activity in other compounds ttuthe disappearance of OH function could h#agxed in
terms of the binding site by the pharmacophoric ehoathich was previously proposed[3%fheme 2.

MeS

phenytoin Lamotrigine 4

Scheme 2. Structures of selected anticonvulsantofn different classes and synthesized compound 4wosving the general
pharmacophore model for anticonvulsant activity. The essential structural requirements are indicated yp dotted rectangles (Ar:
hydrophobic unit, D: electron donor group, HBD: hydrogen bonding domain).

In this model, it has been reported that the emésteof a hydrophobic unit (Ar), an electron donooup and
hydrogen bonding domain (HBD) was essential forcantvulsant activity. As evidenced by the activegl, such

as carbamazepine, lamotrigine, phenytoin fulfillittgese demands. As shown $theme 2replacement of OH
groupresponsible for hydrogen bonding resultedhim lack of HBD leading to the abolishment of atyiviThe
result is in accordance with findings that compodiedanddf had some anticonvulsant properties whereas the
remaining compounds were devoid of activity duentbility of hydrogen bonding at the binding site.

From the antimicrobial results obtained, the sticetactivity relationship can be drawn for the stpound4a-
fand5a-f. The variation in the antimicrobial activity ofethest compounds was explored by varying the gubstis.
Among the tested compounds, compouBds5b and5c exhibited maximum antibacterial activity againitthe
bacterial pathogens. Compourtts 5b,5¢c and5d contain Cl, -NQor F substituentsat position 4 of the phenyl ring
attached to furan ring. On the other hand compowutdaining substituents like -OGH-OH, -CH showed
moderate activity and in some compounds showed enpeduction in the activity.
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The investigation of antifungal screening data ade® that compounds, 4d, 4f, 5a, 5b, 5¢c andbdhaving 4-Br, 4-
Cl, 4-NO,, 4-F, 4 —-N(CH),, 4-NO, substituents on benzylidene ring showed maximutifuaigal activity.However,
the substituents like —GHand —OCH did not show marked activity.

CONCLUSION

A series of 4-substituted-5-oxo-7-(arylidene/5-éyfurylidene)-[1,2,4]-triazino-[3,4]-thiazol-6-ones  were
synthesized in good yield by employing a multi comgnt reaction protocol. Anticonvulsant activitysuts of

these compounds indicated that presence of hydrbgeding domain was very much essential for bio#gti

From the present study two compouddsand4f have emerged as the lead compounds with activiigiirZ test
with p<0.05 when compared to control. This infeeeigbased on the findings in a pilot study onlyrtker studies
using larger samples have to be done for obtainonglusive evidence.Further, structural modificasiaf these
molecules might lead to the discovery of more poégticonvulsant agents.

As revealed from the results, the newly synthesatipounds found to possess significant and patetifungal
activity and moderate antibacterial activity agtitie tested bacterial and fungal strains. Amorg shmples
screened for their antimicrobial activity, composiba, 5bandc showed good antimicrobial activity against all the
pathogens at 6.25ug/mL concentration equivalent that of the reference drug, Ciprofloxacin and
Ciclopiroxolamine. The good activity may be atttibai to the presence of substituents like-Cl, -FNO,at4"
position of the phenyl ring attached to furan ring.
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