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ABSTRACT
Six compounds (5a-5f) containing 1,3,4-thiadiazole and Schiff base were syn . i ical data of
the prepared compound were recorded. The chemical structures wer i 1H-NMR and

(S. aureus and B. Cereus) and two gram negative (E. coli and P isc diffusion method
was used. Tow concentrations from the compound and the st and 0.005 g/ml). The
results were compared to standard drug, cefuroxime. Com highest activity, while 5b was the
least.
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year due to absence of the suitable
required the using of an effecti

nitrogen atoms. i investigated for their antimicrobial activity [3]. Many researches showed that

compoung ini iadiazole represent a promising group of compound to be incorporated into the area
of anti hey, also, have many biological activities. They have antidepressant [8],
anti ry [10], antidiabetic [11], anti-cancer [12], anticonvulsant [13], anti-viral [14],
analges robial[16] and anti-tubercular [17].

Schiffs b i pounds are products that have an azomethine moiety (-CH=N-). It is initially reported by
atist Hugo Schiff, by condensation of carbonyl group with primary amine [18]. They represent a
very important grelp of compounds due to their wide range of biological and pharmacological activities. These
compounds have @ well-known antimicrobial activity. Huge number of molecules containing the imine moiety have
been prepared and tested for its antimicrobial effect [19].

Schiff bases have other medicinal uses. They have anticancer, antimalarial, antiinflamatory, antifungal, antibacterial
antitubercular, [20,21] antihypertensive [22], anticancer [23] and other effects

Thiadiazoles derivatives and Schiff bases are known to exert a variety of biological actions. They are used as
antimicrobial, anti-tubercular and anticancer agents [24].
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Both moieties, 1,3,4-thiadiazole and imine having a well-documented antimicrobial activity [25,26]. Therefore, it is
possible to get products having the two groups with enhanced antimicrobial activity. So, it is a good investment to
synthesize new products bearing the mentioned moieties and evaluation of its antibacterial and other biological
activities.

EPERIMENTAL SECTION

Synthesis of p-chloro methyl benzoate (1)
P-chloro methyl benzoate was synthesized by refluxing of p-chloro benzoic acid (5 gm) with methanol (50 ml) using
of sulfuric acid (15 ml) for 8 hrs. The volume of the mixture was reduced to half by evaporation under vacuum and
then cooled. The solid product was collected by filtration. It was re-crystallized from
mixture. Melting point 43-46°C; yield was 76%.

Synthesis of 4-chlorobenzhydrazide (2)
P-chloro methyl benzoate (1) and hydrazine hydride were mixed in equimola
methanol for 6 hrs. Then, the mixture was cooled to room temperature
filtration. It was dried and re-crystallized from ethanol. Melting point 163-

Synthesis of 4-chloro-N-carbamothioyl benzamide (3)
4-Chlorobenzhydrazide (2) was dissolved in ethanol and refluxed i i cyanide. The mixture
was cooled and the solid precipitate was collected by filtrati
Melting point 185°C; yield-59%.

N- carbamothloylbenzamlde and 5 mI of concentra ed sulfur i d in room temperature for 6 hrs in a
closed glass container. The whole mixture was po i solid mass was collected by filtration.

The obtained mass was re-crystalized from ethanol yield-59%, IR (KBr)3202(C-H), 1172(C-
C), 1623(C=N), 1568(N=C), 950(C-S), 1098(C-0), 1

Synthesis of Schiff base derivative 4-thiadiazole-2-amine (5a-f)

Compound 4 was refluxed with t in presence of methanol for 10-12 hrs. The mixture
then cooled and the solid m on and dried to obtain the compounds 5a-f. It was

Compound 5a:
Melting point 161-165°Clyi 1 : 3602(0OH), 2917C-H), 1658(C=N), 1569(C=C), 850(N-N),
679(C-S), IHNM ; (d, 2H, Ar-H), 7.38(d, 2H, Ar-H), 7.57(d, 2H, Ar-H), 7.3(d, 3H, Ar-H),
8.08(S,1H, N=C

Melting 4 i 6, IR (KBr)em™ : 2911C-H), 1661 (=N), 1565(C=C), 1521(Ar NO2),847(N-N),
© 7.3(d, 2H, Ar-H), 7.38(d, 2H, Ar-H), 7.85(d, 2H, Ar-H), 8.14(d, 2H, Ar-H),

Melting point %k-175°C, yield-66%, IR (KBr)em™ : 2913C-H), 1658 (C=N), 1565(C=C), 845(N-N), 720(Ar-Cl),
690(C-S); IHNMR(DMSO)dppm; 7.3(d, 4H, Ar-H), 7.43(d, 2H, Ar-H), 7.61.(d, 2H, Ar-H), 8.13(S,1H, N=CH-).

Compound 5d:

Melting point 182-185°C; yield-70%,IR (KBr)em™ : 3561(Ar.OH), 3299(N-H), 2911C-H),1715(C=0),1650 (C=N),
1563(C=C), 1325(Ar. C-N), 846(N-N), 680(C-S),; IHNMR (DMSO)dppm; 7.31(d, 2H, Ar-H), 7.42(d, 2H, Ar-H),
7.39(d, 2H, Ar-H), 6.8(d, 2H, Ar-H), 8.11(S,1H, N=CH-).

Compound 5e:

Melting point 159-163°C, yield-71%, IR (KBr) cm™: 2914C-H), 1659 (C=N), 1565(C=C), 844(N-N), 688(C-S):
IHNMR (DMSO)dppm; 7.31(d, 4H, Ar-H), 7.42 (d, 2H, Ar-H), 7.62.(d, 2H, Ar-H), 8.11(S,1H, N=CH-).
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Compound 5f:

Melting point 149-153°C, yield-76%, IR (KBr)cm™ : 2912. C-H), 1659 (C=N), 1564(C=C), 847(N-N), 688(C-S);
1HNMR (DMSO) dppm; 7.31(d, 4H, Ar-H), 7.42 (d, 2H, Ar-H), 7.62.(d, 2H, Ar-H), 8.11(S,1H, N=CH-), 3.69 (s,
3H.OCHg; (Figure 1).

Antibacterial Activity

Plates of nutrient agar were inoculated by a standardized inoculums from the bacterial strains used. Sterile filter
paper discs having a diameter of 6 mm were immersed in the solutions of the prepared compounds (0.010 and 0.005
g/ml). Cefuroxime used as the standard substance in the same concentrations. Three plates of nutrient agar were
used to reduce the technical errors. The plates were incubated in the incubator at 37 C for 18 hours and the

were calculated and compared with the standard drug [28].
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The targeted co pared and obtained in a good yield. It has been purified and the physical
parameters ha ized in Table 1. The structures of the compounds have been confirmed
by the usin tal analysis (CHNS).

The synt valuated for its antimicrobial activity. The results were compared with a standard
drug, e i ism were used, two gram positive (S. aureus and B. Cereus) and two gram
neg sa) bacteria. The results were summarized in Table 2.

M.P.°C M. Formula M. Wt C H N S
Obs. | 59.89 | 3.36 | 14.13 | 9.98
161-165 C1sHioCINGS 299 Cal. 60.1 | 3.36 | 14.02 | 10.07
Obs. | 57.02 | 3.17 | 1345 | 10.09
Cal | 5715 | 319 | 1331 | 10.15
Obs. | 54.27 | 3.02 | 1283 | 9.41
Cal. | 5438 | 3.02 | 1268 | 951
Obs. | 53.82 | 269 | 1277 9.9
Cal 539 | 271 | 1257 | 9.95
Obs. | 4749 | 241 | 113 8.41
Cal. | 4758 | 24 11.1 8.47
Obs. | 521 | 261 | 1641 | 9.23
Cal. | 5222 | 263 | 16.25 9.3

5b 201-204 C1sH1CIN;OS 315

5¢c 171-175 C15H10C|N3025 331

5d 182-185 C1sHsCIN3S 332

5e 159-163 C15HQC|BTN3S 376

5f 149-153 C15H9CIN4O,S 344
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The prepared compound showed a noticeable antimicrobial activity as compared to standard drug. Compound 5f
showed the best antimicrobial activity against the tested bacteria, while compound 5b showed the least. The effect
was more powerful or equivalent to the standard drug for compounds 5d, 5e, and 5f. Compounds 5a and 5¢ showed
antibacterial activity higher than compound 5b and less than compound 5d, 5e, and 5f. The effect on gram negative
bacteria (E.coli) was higher as compared to the effect on gram positive, while the weakest effect was observed on P.
Aeroginosa. That result could be explained by the effect of the electron withdrawal group, which led to increase the
antibacterial activity. The SAR observation has revealed the importance of the electronic environment on
antibacterial activity. The presence of chloride, bromide and nitro groups on the aromatic ring led to increase the
antibacterial activity of the synthesized compounds as compared to those with hydrogen or hydroxyl group. This
effect may be attributed to the presence of the groups that might increase the lipophilic properties and thus facilitate
the passage through the cell membrane of the microorganisms and then inhibit their growth

Table 2: Antibacterial activity of the prepared compounds

Compounds Conc. a/ml Inhibition zone diameter (m
P -9 S. aureus B. Cereus E. coli
0.01 15 13 18
Standard 0.005 13 11 7
5 0.01 9 8
0.005 4 5 7
0.01 6 6 8
5 0.005 0 0 0
5 0.01 8 4
0.005 3 0
0.01 11 5
5d 0.005 9 4
5 0.01 13 6
0.005 8 4
0.01 8
o 0.005 5
All compounds, including the standar on P. Aerogenosa. This effect may be returned to the
development of resistant bac oginosa has the ability to acquire the bacterial resistance
more readily than other ba sition occurs by a plasmid transformation [31].

The antimicrobial activi
schiff base and the
antimicrobial activi

ese compounds represent a promising species with a potential
uired to determine the mechanism of antimicrobial activity and to evaluate
perties in order to introduce it into the field of antimicrobial treatment.
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