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ABSTRACT

5-Nitro-1-benzofuran-2-carbohydrazid® was prepared by condensation of Ethyl-5@Nitrbnzofuran-2-
carboxylatel and hydrazine hydrate in Ethanol. The reactof the2 with various aromatic aldehydes to
give 5-Nitro-N’-[aryl methylidene]-1-benzofuranezrbo hydrazide3 which on cyclization with chloramine-T
furnished 2-(5-Nitro-1-benzofuran-2-yl)-5-aryl-}43oxadiazole 4. The newly synthesized compounds have
been characterized by IR*H NMR, MASS Spectra. The synthesized compoumere screened for
antimicrobial activity. The purity of synthesizedmpound was confirmed by TLC.

Key words: 1,3,4-Oxadiazole, benzofuran, chloramine-T, #ntrobial activity, Schiff's base.

INTRODUCTION

1,3,4-oxadiazole are a class of 5-membereterdwyclic compounds containing oxygen & twitrogen

atom. Derivatives of 1,3,4-oxadiazole conséitian important family of heterocyclic compdsrl]. Since

many of them exhibit remarkable biologicaltiéty [2-3]. They have been found to possmsti viral [4],

Anti-bacterial [5-6], Anti-malarial [7], Antiriflammatory [8], Anti-microbial activity [9]. Téy also used as
dyes, photosensitive electrical material.

Benzofuran [10] compounds are ubiquitous iature. Often such natural product possessiegzofuran
nucleus are endowed with useful pharmacolbgio@perties. This has generated enormougrdst in
synthetic products containing benzofuran nuxleand has resulted in development benzofurhemistry
during the last several years. Benzofuran l@ogcling ring system with multiple applicats. The literatures
indicate that compounds having the benzofurh nucleus posses broad range of biologicalvities like
griseofsulvin as anti-fungal. Amiodarone astianythmic, Benzbromarone as uricosuric, Clar@ as
vasodilator; Oxetorone as antimigraine erdg The present communication reports tegnthesis of novel
2-(5-nitro-1-benzofuran-2-yl)-5-aryl-1,3,4-oxadié&@a-4k) and their antimicrobial activity.

EXPERIMENTAL SECTION
Melting points were determined in open capjll tubes in a Thomas Hoover melting paapparatus and
are uncorrected. The purity of the compoundss confirmed by thin layer chromatograpffhe spots

were developed in iodine chamber and visadliinder ultraviolet lamp. Infrared (IR) arfl nuclear
magnetic resonance'H NMR) spectra were recorded for the compisurin SHIMADZU FTIR 8400
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Spectrophotometer and BRUKER Spectrometer (MB{z) respectively. Chemical shift are repdrten parts
per million (PPM) using tetramethylsilane (TM&s an internal standard.
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Scheme 1.Reagents and conditionga) Hydrazine hydrate, Ethanol, reflux, 10-12s. (b) substituted
aromatic aldehyde, acetonitrile, cat. amouhtgal. acetic acid reflux 10-15 hrs. (c)lashmine T, ethanol,
reflux 6-8 hrs.

Procedure for Synthesis of 5-nitro-1-benzofuran-2-arbohydrazide(2):

A mixture of ethyl 5-nitro-1-benzofuran-2-carytate(0.01mole)(1) and Hydrazine hydrate(0.02) in 30 ml
ethanol was refluxed for 10-12 hrs. completiof reaction was checked by TLC using rehbphase
ethylene dichloride/ethyl acetate(8/2).The neactmixture was then kept in deep-freezerernight. The
precipitated product was filtered off, washeith hexane(10 ml) and crystallized fromethranol-DMF to
give light brown solid.

Characterization of 5-nitro-1-benzofuran-2-carbohydrazide(2):

Light brown crystals, mp 260-26%C, 'H NMR (DMSO-¢ ) & ppm: 4.66(s, 2H), 7.72(s, 1H), 7.91(d, 1H),
8.33(dd, 1H), 8.77(d, 1H), 10.26(s, 1H). IBO37 (Aromatic C-H str.), 1514 (Aromatic CsCL060 (C-H
in plane deformation aromatic ring), 833 (C#ut of plane aromatic ring), 1655 (C=Oesthing of
amide), 1344 (C-N stretching), 3232 (N-H wtheng of amide). MS: m/z 222.2 (M+1).

Process for synthesis of substitute 5-nitro-N'-(&ylmethylidene)-1-benzofuran-2 carbohydrazide (3a-B):

A mixture of 5-nitro-1-benzofuran-2-carbohydi@ZPR) (0.01mol) and different aromatic aldehyde (0.0)rin
30 ml acetonitrile was refluxed for 10-15shrcompletion of reaction was checked by Tu€ing mobile
phase ethylene dichloride/ethyl acetate (8I%).Treaction mixture was then kept in deeeZer overnight.
The precipitated product was filtered off, slwad with chilled acetonitrilie(10 ml) and stallized from
methanol-DMF.

Characterization of synthesized substituted 5-nitreN'-(Arylmethylidene)-1-benzofuran-2-carbohydrazide
(3a-3k):

N'-[(4-chlorophenyl)methylidene]-5-nitro-1-benzofuran-2-carbohydrazide(3a).

Off white crystals, m.p. 181-18%C, 'H NMR (DMSO-@) & ppm: 7.56(d, 2H), 7.79(d, 2H), 7.98(d, 2H),
8.36(dd, 1H), 8.51(s, 1H), 8.85(s, 1H ), 4l%s, 1H,). IR (cm): 3037 (Aromatic C-H str.), 1514
(Aromatic C=C), 1060 (C-H in plane deformati@romatic ring), 833 (C-H out of plane raaic ring),
2960(C-H asymmetrical stretching of £#toup),2843 (C-H symmetric stretching of L£hroup),1604 (N=C
azomethine stretching), 1655 (C=0O stretchirfigamide), 720(C-Cl stretching), 1344 (C-Ne$thing), 3232
(N-H stretching of amide). MS: 344.6 (M+1yield: 78%.
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N'-[(4-methoxyphenyl)methylidene]-5-nitro-1-benzofiran-2-carbohydrazide(3b).

Off white crystals, m.p. 168-178C, '"H NMR (DMSO-d ) & ppm: 3.82 (s, 3H), 7.05(d,2H), 7.71(d, 2H),
7.91(d, 2H), 8.34 (dd, 1H), 8.46(s, 1H), B.&, 1H), 12.22 (s 1H). IR (&n 3033(Aromatic C-H str.),
1520 (Aromatic C=C str.) 1055 (C-H in plameformation of aromatic ring), 837 (C-H oof plane
aromatic ring), 1609 (N=C azomethine stretghin 1659 (C=0 stretching of amide), 1261 S
stretching), 1349 (C-N stretching), 3235 (Nsttetching of amide). MS: 340.3 (M+1). Yield4%

N'-[(4-bromophenyl)methylidene]-5-nitro-1-benzofuran-2-carbohydrazide(3c).

Light yellow crystals, m.p. 175-17% 'H NMR (DMSO-¢) & ppm: 7.66(d,2H), 7.81(d, 2H), 7.89(d, 2H),
8.44 (dd, 1H), 8.51(s, 1H), 8.82 (s, 1H)2.4B (s 1H). IR (cf): 3037(Aromatic C-H str.), 1527
(Aromatic C=C str.) 1058 (C-H in plane defation of aromatic ring), 842 (C-H out ofape aromatic
ring), 1615 (N=C azomethine stretching), 1683-O stretching of amide), 1349 (C-N straigh, 3235 (N-
H stretching of amide). MS: 389.6 (M+1). Mie72 %

5-nitro-N'-[phenylmethylidene]-1-benzofuran-2-carbdhydrazide(3d).

Off white crystals, m.p. 157-15%C, 'H NMR (DMSO-¢) & ppm: 7.59(d,2H), 7.68(dd, 2H), 7.78(m, 1H)
7.86(d, 2H), 8.42 (dd, 1H), 8.49(s, 1H), 18.8&, 1H), 12.41 (s 1H). IR (S 3034(Aromatic C-H str.),
1525 (Aromatic C=C str.) 1057 (C-H in plamkeformation of aromatic ring), 844 (C-H oof plane
aromatic ring), 1617 (N=C azomethine stretghinl658 (C=0 stretching of amide), 1350 NCstretching),
3234 (N-H stretching of amide). MS: 310.4+M. Yield: 75 %

N'-[(4-hydroxyphenyl)methylidene]-5-nitro-1-benzofuran-2-carbohydrazide(3e).

Light brown crystals, m.p. 191-19%, 'H NMR NMR (DMSO-d) & ppm: 7.68(d,2H), 7.83(d, 2H),
7.90(d, 2H), 8.46 (dd, 1H), 8.53(s, 1H), B.§s, 1H), 10.14(s 1H), 12.46 (s 1H). IRm{): 3035

(Aromatic C-H str.), 1529 (Aromatic C=C stilp55 (C-H in plane deformation of aromaticg), 846 (C-

H out of plane aromatic ring), 1616 (N=Commethine stretching), 1658 (C=0 stretching amfiide), 1351
(C-N stretching), 3237 (N-H stretching of ae)i,3599 (free -OH). MS: 326.3 (M+1). Yield0 %

N'-[(3-hydroxyphenyl)methylidene]-5-nitro-1-benzofuran-2-carbohydrazide(3f).

Light brown crystals, m.p. 185-18C, '"H NMR NMR (DMSO-d) & ppm: 7.72(s,1H), 7.84-7.86(m, 3H),
7.89(d, 2H), 850 (dd, 1H), 8.54(s, 1H), B.8s, 1H), 10.16(s 1H), 12.44 (s 1H). IRm{): 3033

(Aromatic C-H str.), 1530 (Aromatic C=C stip57 (C-H in plane deformation of aromaticg), 844 (C-

H out of plane aromatic ring), 1618 (N=Commethine stretching), 1659 (C=0 stretching amfiide), 1355

(C-N stretching), 3234 (N-H stretching of de)i,3596 (free -OH). MS: 326.6 (M+1). Yiel@l %

N'-[(3-methoxyphenyl)methylidene]-5-nitro-1-benzofuan-2-carbohydrazide(3g).

Off white crystals, m.p. 169-17%C, '"H NMR (DMSO-¢ ) & ppm: 3.86 (s, 3H), 7.56(s,1H), 7.71 —7.78(m
3H), 7.90(d, 2H), 8.36 (dd, 1H), 8.448(s,)118.86 (s, 1H), 12.23 (s 1H). IR (&n 3034(Aromatic C-H
str.), 1523 (Aromatic C=C str.) 1056 (C-H ptane deformation of aromatic ring), 836-HCout of plane
aromatic ring), 1610 (N=C azomethine stretghin 1660 (C=0 stretching of amide), 1262
stretching), 1348 (C-N stretching), 3236 (Nsttetching of amide). MS: 340.2 (M+1). Yield2%

N'-[(3-chlorophenyl)methylidene]-5-nitro-1-benzofuran-2-carbohydrazide(3h).

Off white crystals, m.p. 178-18%C, *H NMR (DMSO-@¢) & ppm: 7.60(s, 1H), 7.79-7.82(m, 3H), 7.96(d,
2H), 8.37(dd, 1H), 8.52(s, 1H), 8.87(s, 1H 1R.44(s, 1H,). IR (cM: 3033 (Aromatic C-H str.), 1516
(Aromatic C=C), 1062 (C-H in plane deformati@romatic ring), 835 (C-H out of plane raatic ring),
2962 (C-H asymmetrical stretching of £group),2845 (C-H symmetric stretching of Lidroup),1606
(N=C azomethine stretching), 1656 (C=0O streigh of amide), 722 (C-Cl stretching), 1346C-N
stretching), 3233 (N-H stretching of amid®)S: 344.8 (M+1). Yield: 65%.

N'-[(4-hydroxy-3-methoxyphenyl)methylidene]-5-nitro-1-benzofuran-2-carbohydrazide(3i).

Off white crystals, m.p. 157-158C, NMR (DMSO-¢) & ppm: 3.76(s, 1H), 5.06(s, 1H), 7.68(s, 1H),
7.72(d, 1H), 7.75(d, 1H), 7.98(d, 2H), 8.39(dlH), 8.55(s, 1H), 8.85(s, 1H), 12.46(s).1IR (cm’):
3030 (Aromatic C-H str.), 1520 (Aromatic C5C)060 (C-H in plane deformation aromating)i 840 (C-
H out of plane aromatic ring), 2975 (C-Hymasetrical stretching of CiHgroup),2850 (C-H symmetric
stretching of CHl group),1610 (N=C azomethine stretching), 1680 stretching of amide), 1261 (C-O-C
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stretching), 1341 (C-N stretching), 3240 (Ndtretching of amide), 3599 (free -OH) MS563l (M+1).
Yield: 60%.

N'-[(3,4-dimethoxyphenyl)methylidene]-5-nitro-1-berzofuran-2-carbohydrazide(3j).

Off white crystals, m.p. 151-158C, '"H NMR (DMSO-¢ ) & ppm: 3.82 (s, 6H), 7.71(s,1H), 7.78 (d,
1H),7.81(d, 1H), 7.94(d, 2H), 8.39 (dd, 1H$,46(s, 1H), 8.88 (s, 1H), 12.26 (s 1HR Icm?):
3036(Aromatic C-H str.), 1530 (Aromatic C=Qr. 1055 (C-H in plane deformation of asmdin ring),
840 (C-H out of plane aromatic ring), 16(18=C azomethine stretching), 1658 (C=0O strieighof amide),
1265 (C-O-C stretching), 1350 (C-N stretchjn@240 (N-H stretching of amide). MS: 3Z0(M+1).
Yield: 62%

5-nitro-N'-[(3-nitrophenyl)methylidene]-1-benzofuran-2-carbohydrazide(3k).

Light yellow crystals, m.p. 209-213C, '"H NMR (DMSO-d ) & ppm: 7.68(s, 1H), 7.79-7.82(m, 3H),
7.98(d, 2H), 8.39(dd, 1H), 8.53(s, 1H), 885(H ), 12.46(s, 1H,). IR (th 3035 (Aromatic C-H str.),
1512 (Aromatic C=C), 1063 (C-H in plane defiation aromatic ring), 836 (C-H out ofapé aromatic

ring), 2965 (C-H asymmetrical stretching ofH{Lgroup),2847 (C-H symmetric stretching of £H
group),1605 (N=C azomethine stretching), 16840 stretching of amide), 1348 (C-N stretgf)j 3236

(N-H stretching of amide). MS: 355.2 (M+1yield: 60%.

Process for synthesis of substituted 2-(5-nitro-1eémzofuran-2-yl)-5-arylyl-1,3,4-oxadiazole (4a-4k):

A mixture of Schiff's basg3a-3k) 0.01 mol and chloramine T 0.02 in 20 mhastol was refluxed for
6-8 hrs. completion of reaction was checkbg TLC using mobile phase ethylene dichldedeyl

acetate(8/2).The reaction mixture was thenl cooroom temperature and kept overnighthe precipitated
product was filtered off, digested with wat@nd crystallized with methanol-DMF.

Characterization of synthesized substituted 25¢nitro-1-benzofuran-2-yl)-5-arylyl-1,3,4-oxadiazoé (4a-4Kk):
2-(4-chlorophenyl)-5-(5-nitro-1-benzofuran-2-yl)-13,4-oxadiazole(4a):

Off white crystals, m.p. 215-21%C, *H NMR (DMSO-¢ ) & ppm:7.68-7.75(m, 3H), 8.09(d, 1H)  8.12-
8.15 (d, 2H), 8.39 (dd, 1H), 8.83(dd, 1H),IR (cm'): 3085 (Aromatic C-H str.), 1512 (Aromatic
C=N),1450 (C=C), 1350(C-N str.), 1063 (C-H phane deformation aromatic ring), 836 (Cedt of plane
aromatic ring), 1260(C-O-C str.),720(C-Cl) M342.5 (M+1).Yield: 70%.

2-(4-methoxyphenyl)-5-(5-nitro-1-benzofuran-2-yl)-13,4-oxadiazole(4b):

Off white crystals, m.p. 225-22%C, '"H NMR (DMSO-@) & ppm: 3.84(s, 3H)7.69-7.77(m, 3H), 8.10(d,
1H)  8.15-8.17 (d, 2H), 8.40(dd, 1H), §841H), IR (cril): 3086 (Aromatic C-H str.), 1516 (Aromatic
C=N),1455 (C=C), 1350(C-N str.), 1066 (C-H phane deformation aromatic ring), 837 (Cedt of plane
aromatic ring), 1265 (C-O-C str.), MS: 33§M+1).Yield: 75%.

2-(4-bromophenyl)-5-(5-nitro-1-benzofuran-2-yl)-1,34-oxadiazole(4c):

Light yellow crystals, m.p. 250-25iC, *H NMR (DMSO-¢) & ppm: 7.66-7.74(m, 3H), 8.09(d, 1H)
8.12-8.15 (d, 2H), 8.39 (dd, 1H), 8.81(s,)1H IR (cm'): 3082 (Aromatic C-H str.), 1513 (Aromatic
C=N),1450 (C=C), 1355 (C-N str.), 1065 (C4iH plane deformation aromatic ring), 835-HCout of
plane aromatic ring), 1260 (C-O-C str.), MB7.6 (M+1).Yield: 71 %.

2-(5-nitro-1-benzofuran-2-yl)-5-phenyl-1,3,4-oxadiaole(4d):

Off white crystals, m.p. 235-23%C, '"H NMR (DMSO-¢) & ppm: 7.65-7.73(m, 3H), 8.10(d, 1H) 8.12-
8.15 (m, 3H), 8.38 (dd, 1H), 8.82(s, 1H),IR (cm%): 3085 (Aromatic C-H str.), 1524 (Aromatic
C=N),1445 (C=C), 1344 (C-N str.), 1066 (C4iH plane deformation aromatic ring), 837-HCout of
plane aromatic ring), 1265 (C-O-C str.), M¥8.2 (M+1).Yield: 80 %.

2-(4-hydroxyphenyl)-5-(5-nitro-1-benzofuran-2-yl)-13,4-oxadiazole(4e):

Off white crystals, m.p. 260-26%C, '"H NMR (DMSO-¢) & ppm: 7.68-7.76(m, 3H), 8.13(d, 1H)  8.13-
8.17 (d, 2H), 8.39 (dd, 1H), 8.83(s, 1HY.15(s, 1H). IR (cf): 3087 (Aromatic C-H str.), 1524
(Aromatic C=N),1443 (C=C), 1341 (C-N str.)pelL (C-H in plane deformation aromatic }ing31 (C-H
out of plane aromatic ring), 1262 (C-O-C.)stB596 (free -OH) MS: 324.3 (M+1).Yield2 6%.
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2-(3-hydroxyphenyl)-5-(5-nitro-1-benzofuran-2-yl)-13,4-oxadiazole(4f):

Off white crystals, m.p. 248-25fC, '"H NMR (DMSO-¢) & ppm: 7.68-7.76(m, 2H), 8.13(d, 1H)  8.13-
8.17 (m, 3H), 8.39 (dd, 1H), 8.83(s, 1HY.1R(s, 1H). IR (cH): 3088 (Aromatic C-H str.), 1528
(Aromatic C=N),1450 (C=C), 1338 (C-N str.)07D (C-H in plane deformation aromatic }ing¢40 (C-H
out of plane aromatic ring), 1268 (C-O-C.)stB596(free -OH) MS: 324.1 (M+1).Yield: 6%.

2-(3-methoxyphenyl)-5-(5-nitro-1-benzofuran-2-yl)-13,4-oxadiazole(4g):

Off white crystals, m.p. 241-24%, 'H NMR (DMSO-¢) & ppm: 3.84(s, 3H) 7.70-7.79(m, 2H), 8.16(d,
1H) 8.17-8.21 (m, 3H), 8.41 (dd, 1H),8Hs, 1H). IR (cM): 3080 (Aromatic C-H str.), 1530
(Aromatic C=N),1460 (C=C), 1328 (C-N str.)05D (C-H in plane deformation aromatic }in¢10 (C-H
out of plane aromatic ring), 1259 (C-O-C.)stMS: 338.2 (M+1).Yield: 68 %.

2-(3-chlorophenyl)-5-(5-nitro-1-benzofuran-2-yl)-13,4-oxadiazole(4h):

Off white crystals, m.p. 271-27%, '"H NMR (DMSO-d ) & ppm: 7.66-7.74(m, 2H), 8.14(d, 1H)  8.15-
8.19 (m, 3H), 8.39 (dd, 1H), 8.81(s, 1H).IR (cm®): 3082 (Aromatic C-H str.), 1541 (Aromatic
C=N),1465 (C=C), 1324 (C-N str.), 1055 (C4H plane deformation aromatic ring), 816-HCout of
plane aromatic ring), 735(C-Cl), 1248 (C-Os@.). MS: 341.8 (M+1).Yield: 75 %.

2-methoxy-4-[5-(5-nitro-1-benzofuran-2-yl)-1,3,4-oadiazol-2-yl]phenol(4i):

Off white crystals, m.p. 268-27¢C, '"H NMR (DMSO-¢) & ppm: 3.84(s, 3H) 7.70-7.79(m, 2H), 8.16(d,
1H)  8.17-8.21 (m, 2H), 8.41 (dd, 1H)8Hs, 1H), 10.21(s, 1H). IR (¢ 3088 (Aromatic C-H str.),
1541 (Aromatic C=N),1468 (C=C), 1335 (C-N.}strl041 (C-H in plane deformation aromatidng), 835
(C-H out of plane aromatic ring), 1245 (C3Ostr.), 3591(free -OH). MS: 354.1 (M+1).Mdel60 %.

2-(3,4-dimethoxyphenyl)-5-(5-nitro-1-benzofuran-2-{)-1,3,4-oxadiazole(4)):

Off white crystals, m.p. 268-27¢C, '"H NMR (DMSO-¢) & ppm: 3.81(s, 6H) 7.65-7.74(m, 2H), 8.10(d,
1H) 8.12-8.16 (m, 2H), 8.36 (dd, 1H),8®s, 1H). IR (cM): 3085 (Aromatic C-H str.), 1555
(Aromatic C=N), 1445 (C=C), 1342 (C-N str)038 (C-H in plane deformation aromaticngj, 825 (C-H
out of plane aromatic ring), 1250 (C-O-C.)stMS: 368.3 (M+1).Yield: 62 %.

2-(5-nitro-1-benzofuran-2-yl)-5-(3-nitrophenyl)-1,34-oxadiazole(4k):

Light yellow crystals, m.p. 290-29%C, '"H NMR (DMSO-d) & ppm: 7.71-7.80(m, 2H), 8.21(d, 1H)
8.23-8.29 (m, 3H), 8.45 (dd, 1H), 8.86(s,)1H IR (cm'): 3085 (Aromatic C-H str.), 1544 (Aromatic
C=N),1470 (C=C), 1330 (C-N str.), 1048 (C4iH plane deformation aromatic ring), 836-HCout of
plane aromatic ring), 1245 (C-O-C str.). M¥B83.1 (M+1).Yield: 60 %.

RESULTS AND DISCUSSION

Antibacterial activity

The minimum inhibitory concentrations (MICs)f dhe tested compounds are shown in tablEroin
screening data, most of compounds possessgy good antibacterial activity (MBC, 50-250gm/ml)
against gram positive S. aureus, some ofnthgossessed excellent activity compared topichine.
Compound4b, 4g, 4h, 4ishowed MBC value in the range between B®-fig,/ml against gram negative
E. coli which indicate that this compoundavé excellent activity, while other compounpessessed MBC
valued in range of 150-250ugm/ml.compoudinl 4d, 4g, 4h, 4i, 4jexhibit very good activity against P.
aeruginosa compared with ampiciline. Compoutt) 4e, 4hpossessed good activity against S. pyogenus.
The remaining derivative possessed moderatpotir activity against all four bacterialesges.

Antifungal activity

The minimal inhibitory concentration (MICs) dhe synthesized compounds are showrtalle 1 For in
vitro anti fungal activity three fungal species @lbicans A. niger and A. clavatus wereedusand
compared with standard drug greseofulvin. Ma$t compounds possessed very good antifuragaivity
against C. albicans, their MFC values wene thie range between 250-500 pgm/ml. compouhels 4h
showed excellent activity of 250 pgm/rmib, 4c possessed very good activity of 500 pgm/nilictv is
similar to standard drug against C. albicamisere as remaining compounds possessed nted&vapoor
activity against A. niger and A. clavatusngared with standard drugs.
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Table 1 : Antimicrobial activity of Compounds 4(a-k)

Coggggnd gﬂ;;;narllet;aact:it::adal concegtrr:zqonpoigi;t/ir\g Minimal fungicidal concentration pg/ml
E. Coli | P. aeruginosa | S. aureus | S. pyogenus | C. albicans A. niger A. clavatus
4a 200 250 200 200 100 250 250
4h 12t 12t 50C 50( 50C 100C 100¢
4c 200 250 250 250 500 1000 1000
4d 250 125 62.5 100 100 1000 1000
4e 250 250 100 100 250 1000 1000
4f 250 250 250 200 >1000 250 250
4g 62.5 100 200 200 >1000 500 500
4h 10C 10C 10C 12¢ 25(C 100C 100C
4i 10C 12t 20C 20C 100( >100( >100(
4j 200 100 125 200 1000 500 1000
4k 250 200 500 500 >1000 >1000| >1000
Ampicilline 100 100 250 100 - - -
Griseofulvin - - - - 500 100 100
CONCLUSION

A synthetic method has been developed fdrstiuted 1,3,4-oxadiazole derivatives usindo@mine T as
reagent. It can be concluded that formatiaih oxadiazoles via oxidative cyclization deggnon time
period. So the variation found in requiregaation time period to yield the concern duat with great
significance and it was due to steric hiat@nce substituent. The antimicrobial scregniesults for
compounds(4a-4k) showed that the substituent pattern on Stiposiof 1,3,4-oxadiazole derivatives. From
above discussions we concluded that the somesvly synthesized compounds displayed excellen
antibacterial and antifungal activity.

These results put shows the novel oxadiazatgs the class of interesting lead molectte further
synthetic and biological evaluation. It car boncluded that this class of compounddaitdy holds great
promise towards the pursuit to discover noslelss of antimicrobial agents
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