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Abstract:

In this study, new derivatives of Schiff bases of 2-thio-5-aryl-
1,3,4-oxadiazole have been synthesized. The structures of these
derivatives were characterized from their melting points,
infrared spectroscopy and elemental analysis.

The Schiff bases derivatives were tested for inhibition of E-coli
and were all found to be active.

Introduction:

1,3,4- oxadiazole derivatives are widely used in organic
chemistry as intermediate compounds for the synthesis of
various heterocyclic compounds. Despite the fact that some 1, 3,
4-oxadiazole derivatives have been found to possess remarkable
biological activities [1-5]. 2,5-Disubstituted-1,3,4-oxadizoles
have been found to exhibit diverse biological activities such as
antibacterial [6], anti — HIV[6], antifungal [7], virucidal [8] and
insecticidal [9]. Nagalakshmi[10] has synthesized different
derivatives  of  2,5-disubstitued-1,3,4-oxadiazoles  with
antimicrobial and antiflammatory activity [Figure 1].
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Eman [11] has synthesized different derivatives of 1,3,4-

oxadiazole of possible biological activity
[Figure 2]
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Biocidal activities of Schiff bases have also been well
established. These have been attributed to the toxophoric C=N
linkage in them [12]. Mishra etal [13] have been synthesized
Schiff bases of 2-amino-5-aryl-1,3,4-oxadiazoles with different
aromatic aldehydes [Figure 3]
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Ibtisam etal [14] have prepared some Schiff bases compounds
from 2-aminobenzimidazole with different  substituted
benzaldehydes in para position [Figure 4]. These derivatives
were tested for inhibition of E-coli and staphylococcus and were
all found to be active.

CH
R=H,CIBrF.OMe, N ° NO,
CH,

In this work we decided to synthesize new derivatives of Schiff
bases of 2,5-disubstituted-1,3,4,-oxadiazole for their possible

biological activity.
Experimental:

Materials:
All chemical used were supplied from Merk chemicals

Fluka AG, BDH chemicals, Riedel De Haen AG,Acros
Organics, Janssen Chemical and Hopkin and Wiliams. Infrared
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spectra were recorded using Shimadzu-408 (KBr disc),
elemental analyzer were carried out by using Carlo Erba/Mod
1106 and melting points were recorded using Electrothermal
melting point apparatus. The biomaterials were obtained from
Biomerieux Ltd.

Synthesis of 5-(4-Methoxyphenyl) — 1,3,4- oxadiazole — 2-
thiol. (1)

Compound 1 was used as starting material, this derivative
was prepared from the reaction of p-anisichydrazide with carbon
disulphide according to the reference [11].

Synthesis of 5-(p-Methoxyphenyl) — 1,3,4-oxadiazole — 2 —
thioacetic acid. (2)

Compound 1 (5 g, 24.03 mmol) and sodium hydroxide
(0.96 g, 24.03 mmol) were dissolved in ethanol (30 ml) and
refluxed for (1hr). A solution of chloroacetic acid (2.27 ¢,24.03
mmol) in (10 ml) ethanol was added, and the mixture was
further refluxed for (24 hrs). The mixture was cooled to room
temperature, then the white precipitate was formed filtered and
recrystallized from ethanol [15].

Synthesis of 5-(p-Methoxyphenyl) — 1,3,4-oxadiazole — 2 —
methyl thioacetate. (3)

Compound 2 (3 g, 11.27 mmol) was dissolved in acetone
(75 ml) and anhydrous sodium carbonate (1.19 g, 11.27 mmol)
was added. The mixture was refluxed for (1 hr). Dimethyl
sulphate (3 ml) was added to the reaction mixture and the
mixture was further refluxed for (24 hrs). The acetone was
removed under reduced pressure and the residue diluted with
water and extracted with ethyl acetate (2x30 ml).Combined
organic layer dried over magnesium sulphate and the solvent
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removed to give 3 as solid. This derivative was recrystallized
from water and ethanol [16].

Synthesis of 5-(p-Methoxyphenyl) — 1,3,4-oxadiazole — 2 —
thioacetic hydrazide. (4)

Compound 3 (5 g, 17.85 mmol) and hydrazine hydrate (20
ml) were dissolved in ethanol (30 ml). The mixture was refluxed
for (24 hrs). the precipitate which separated on cooling was
filtered and recrystallized from ethanol [17].

Synthesis of 5-[p-Methoxyphenyl]-2-[/2-(p-substituted
benzylidine)] thioacetic hydrazide — 1,3,4-oxadiazole. (5-9)

General procedure:

A hot ethanolic solution of compound 4 (5 g, 17.85 mmol)
was mixed with a solution of the selected aldehyde (17.85
mmol) in (25 ml) ethanol. The resulting mixture was then
refluxed for (2 hrs). the product was filtered and recrystallized
from ethanol[14].

Preliminary biological activity test :

Antimicrobial susceptibility test measure the ability of an
antimicrobial agent to inhibit or kill bacterial growth in vitro.
This ability may estimate by either the dilution method or
diffusion method .In this study the broth dilution method was
followed [18].

The minimum concentration of agent ,which inhibits growth ,is
considered (M | C) [19].

Results and Discussion:
Compound 1 has been chosen as a starting material for

synthesis of new derivative of 2-thio-5-aryl-1,3,4-oxadiazole.
The strategy used for the synthesis of 2,3 and 4 was started with
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derivative 1 in a series of reaction [Scheme 1]. The Schiff bases
compounds (5-9) were synthesized from the reaction of
derivative 4 with different substituted benzaldehydes in para
position. Compound 2 was synthesized by the reaction of
compound 1 with chloroacetic acid in basic medium. This
reaction included nucleophillc attach by Sn2 reaction [Scheme
2]. The IR spectrum of 2 showed the disappearance of stretching
bands at 3220 cm™ and 1085 cm for (NH) and thion groups
respectively with appearance of stretching bands at 2800 cm
and 1665 cm™ for (OH) and (CO) groups respectively. Tables
(1) and (2) showed the characteristic IR absorption bands and
physical properties for all new derivatives. Treatment of
compound 2 with dimethylsulphate in acetone under reflux gave
3. The IR spectrum of 3 showed the disapperance of stretching
band of (OH) group with apperance of (CO) group at 1715 cm**
which is displacement to high frequency. The hydrazide
derivative 4 was prepared by using the Gatterman method [17].
The IR spectrum of 4 showed the displacement of (CO) group to
low frequency at 1680 cm-1 with apperance of stretching band
at 3350 cm™ for (NH2) group. The Schiff bases compounds (5-
9) were synthesized from the reaction of compound 4 with
different substituted benzaldehydes in para position. The IR
absorption bands of these derivatives showed the disappearance
of stretching bands due to NH2 of hydrazide and (CO) group of
different substituted benzaldehydes with appearance of
stretching band in the range (1620 — 1650) cm™ attribute to the
imine (C=N) group. Compounds (5-9) were exhibited a
biological activity against E-coli bacteria.

In table (3) is tabled results obtained on using the following
compounds as anti microbial agents. The compounds (5-9) were
found to be effective. The minimum inhibitory concentration
was determined for each antibacterial agent and was found to be
as follows :

compound 5 (0.3 gm \ ml ), compound 6 (0.6 gm\ ml),
compound 7 (0.4 gm\ ml ), compound 8 (0.09 gm\ ml ) and
compound 9 (0.1 gm\ ml ). This means that compound 8 is most
potent among the tested agents.
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Table (1): Characteristic IR absorption bands of the new derivatives

Compound No.

Infrared data (vmax cm-1) (KBr disc)

(OH) 2800; (CO) 1685; (C=C) 1595 aromatic; (C=N) 1610; (C=C)

2 bending 835.

3 (CO) 1715; (C=C) aromatic 1590; (C=N) 1610; (C=C) bending 810

4 (NH2) 3350; (CO) 1670; (C=C) aromatic 1595; (C=N) 1615;
(C=C) bending 820

5 (NH) 3270-3300; (CO) 1680; (C=C) 1610 aromatic; (C=N) 1620;
(C=C) bending 820

6 (NH) 3260-3300; (CO) 1685; (C=C) aromatic 1600; (C=N) 1640;
(C=C) bending 835

7 (NH) 3280-3310; (CO) 1680; (C=C) 1590; (C=N) 1650; (C=C)
bending 815

8 (NH) 3260-3300; (CO) 1685; (C=C) 1600; (C=N) 1645; (C=C)
bending 820

9 (NH) 3260-3290; (CO) 1675; (C=C) 1595; (C=N) 1625; (C=C)

bending 835
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Table (2): physical properties for derivatives

Elemental analysis calculated

ComNpgund Formula Ila\gfrlﬁirégo (found) Yield %
C % H % N %
2 CitH10N204S | 206 (jg:gé) (2:471?,) (18:%233) 80
3 C12H12N204S 101 (ggég) (isg) (gig) 75
4 CitH12NOsS | 199 (gég‘) (g:gg) (1;%2) 82
5 CisH16N4O3S | 135 (gg:gg) (j:jj) (1223411) 60
6 CioH1sN4OsS | 186 (g;:é% (j:gé) (ig:gg) 70
7 CioH18N4O3S | 200 (ggzgg) (j:;é) (ﬂ:gg) 85
8 C20H21N503S 89 (gg:ﬁ) (gég) (%:gg) 50
9 CisHi1sNsOsS | 240 52.30 3.63 16.94 65

(52.43)

(359) | (16.77)
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Table (3): Effect of Antimicrobial Agents on Escherichia Coli.

No. of

Effect of Schiff Bases Derivatives on the Growth of E-coli Bacteria

Compound

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.09

Concentration
gm/ml

Blank +

(-) No growth

(+) Growth




Diala, Jour, Volume, 37, 2009

References:

1. M.A.Kalil; M.E.Khawas ;M.G.Kassem; Sci.pharm; 48,344
(1980).

. S.Giri;Singh; L.D.S.Yadav, Agr.Biol.chem,40,17, (1976).

3. D.H.Boshelli;D.T.Connor,D.A.Bornemeier;R.D.Dyer;
T.A.Kennedy;P.J.Kuipers;G.C.Okonkwo;D.J.Schvier;
C.D.Wright; J.Med.Chem.,36,13,1802,(1993).

4. O.M.Aboulwafa;M.A .el.Metwalli; Arch.Pharm.Weinheim;
325,9,603, (1992).

5. Kleefeld.Gerd;Diehr. Haus. Joachim;
Hass.Wilhelm;Dehne. Heinz.
Wilhe.Brandes.Wilhelm.Ger.offen.,BPP.,4033,412,04-23-
92, (Bayer A.-G.) (1992).

6. A.A.EI-Emam,OAAI-Deeb,M.Al-Omar;Bio-org Med
Chem.; 12,5107-13,2004.

7. A.O Maslat, M.A bussaud, H. Tashtoush, M. Al-Talib, Pol
J Pharmacol, 54,55-9, (2002).

8. D.Chauhan, J.S. Chauhan, J. Singh, S.K. Bajapi; M.N.
Joshi, Indian. J. Chem. 42B,215-8. (2003).

9. T.P Mohan, B. Vishalakshi, K.S. Bhat, G.N. Kendappa,
Indian J. Chem. 43B,1798-801, (2004).

10. G. Nagalakshmi, Indian J. Pharm.Sci. 70,49-55,

N

(2008).

11. E.M. Hussain; “Synthesis of new derivatives of
1,3,4-oxadiazol M.Sc. Thesis, Baghdad University;25-31
(1995).

12. E.M. Hodnett, W.d. Dunn, J. Med. Chem.,13,768-
771, (1970).

13. P. Mishra, H. Rajak, A. Mehta, J. Gen. Appl.
Microbial., 51,133-141, (2005).

14. K.J. Ibtisam; M.A. Hillal, 1.S. Banno;J. Iraqi.
Chem.,28,565-570, (2002).



Diala, Jour, Volume, 37, 2009

15. Ried ,"Organic Chemistry Of Bivalent Sulfur", Vol.
1, pp.21-29 ,Vol. 5,pp.24-34 ,Chemical Publishing
Company ,New York,(1958),(1963).

16. Grundy; James; Pattenden ,Tetrahydron
Lett.,757,(1972).

17, L.Gatterman, H. Wieland, Laboratory Methods of
Organic Chemistry, Macillo,Co.P.153, (1952).

18. J.Vandepitl; K. Engbeck; P. Piot; C.Cheuck., Basic
Laboratory Procedures in Clinical Bacteriology ,World
Health Organization ,Genoa.,(1991).

19. A.G.C. Thomas, Medical Microbiology, Fifth
Edition,194,(1983).



Diala, Jour, Volume, 37, 2009

— 431 = Qi) = 5 - ol -2 3 2 2o gd (e By Cliida judaad
Aldiag 3.3;333314 dallad c)d Jobalus)

iy daals — agh) ol — Loyl LS — sloaCl)

AaDAl

JUl =5 — sl -2 J i 2o (e By ilidia judad Gal) 13 (A o
wianl Auian) BaleS 1 o8y (giiall JLa) a3 dua g balussl — 4¢3¢1 —
Melia o .4 Gdall ) Yoy Dol cpa Ll 0ygpe S Cid a5 |gh
Jags 2 (Gdall juaadl saeld oy b i) a)6l< (aals pa 1 (Fidal)
3 @bl Jolis ) .3 Fidall o) G Jiial) A il g 2 Fidal)
Ao lia a3 .4 2hagd) Fida el cuieS Jgasll agag cuibugd ze
cliiia Lo Jganll ad il clugaa) G gl 520 aa 4 (Fidal)
=5 e cliidall 4 glell) AEAl duds Cuad (9-5) (e hd g Basas
S Ao b Layisly duagloal Allad gt ol 229 By O sledl) LG 3 9

8 il



Diala, Jour, Volume, 37, 2009




