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ABSTRACT

In the present study, novel Schiff bases of 2 8bdiftuted-1,3,4-thiadiazole have been synthesitkd.chemical
structures were confirmed by IB{ NMR and elemental analysis. Acute toxicity stafigynthesized compounds
was performed. All compounds were screened forbaatérial (Staphylococcus aureus, Staphylococcus
epidermidis, Micrococcus luteus, Bacillus cereuscherichia coli, and Pseudomonas aeruginosa)a@signd
antifungal (Aspergillus niger) activities. The amtidant activity of a series of novel 2,5-Disuhgéd-1,3,4-
thiadiazole was determined by DPPH radical scaveggiferrous reducing power, Fechelating activity assay. .
The minimum inhibitory concentrations (MICs) of ttempounds were determined by agar streak dilutithod.
Among the synthesized compounds, 5-(2-MercaptofHedM-(4-hydroxy-3-methoxy benzylidene)-4-
aminophenyl}-1,3,4-thiadiaz-ol&f was found to be the most potent antimicrobial\éigtiwith MICs of 0.12, 3.1,
2.9, 0.25, 0.16, 0.27 and 2.4 ng/mL against thevabuentioned respective strains. The derivativesvetl good
antioxidant capacity in DPPH radical scavenging agswhen compared to other in vitro models and@g value

of most active derivativef was found to be 245.67ug/mL. The total phenolicteatt using Folin’s-Ciocalteu
reagent indicated that 1mg of most active deriwfvcontains 624.5 g with gallic acid equivalent.

Key words: Acute Toxicity Study, Antibacterial activity, Antihgal activity, Schiff bases, Minimum inhibitory
concentration, Gallic acid, L-ascorbic acid, Antadant, Thiadiazole.

INTRODUCTION

Schiff bases represent an important class of ocgeminpounds, especially in the therapeutic and mphegutical
fields. Thus, development and synthesis of noveifSbase derivatives as potential chemotherapsuiitl attracts
the attention of organic and medicinal chemists2[13]. Many studies reported the biological atigéa of Schiff
bases, including their antineoplastic, antibactedatifungal and herbicidal activities [4&chiff bases, derived
mostly from variety of heterocyclic rings, were ogjed to possess a broad spectrum and a wide yafibiological
activities including antiviral, antineoplastic, oyoxic, antimicrobial, antibacterial, anticonvulsagtc [5]. A number
of Schiff bases have been tested for antibactendifungal, anticancer and herbicidal activiti@sT].
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The emergence of old and new antibiotic-resistactdrial strains in the last decades constitutasgbatantial need
for the new class of antibacterial agents.

The varied biological activities of 1,3,4-thiadiesland their analogs have been known from the bigjrof the
20" century [8, 9]. Literature survey revealed thagtgl modification in the structure can result irafjtative as well
as quantitative changes in the activity [8, 10,. Mjis prompted us to undertake the synthesis abwsa novel
Schiff bases derived from 2,5-Disubstituted-1,3i4diazole and characterized using tR, NMR and Elemental
analysis with the aim of having improved activity.

Antioxidant plays a major role in the living systeand it prevent oxidative damage, when the oxigatiamage
occur in living system results in cancer, cardiawar disease and diabetes [12]. The reactive oxggecies such
as superoxide, hydrogen peroxide, hydroxyl, nitrkide radical are various forms of activated oxygemerated
from biological reaction as oxidation product [1®OS are continuously produced during regular miggical
process and it may cause cellular injuries, leatiinthe accumulation of lipid peroxides in biologlienembranes,
damaging crucial biomolecules such as nucleic atiglds, proteins, polyunsaturated fatty acids aatbohydrates.
The DNA damage can cause the mutation in livingesys The oxidative stress leads to the pathogewnésiarious
lung disorders like asthma, chronic obstructivdpqmnary disorders, acute lung injury and lung carjté]. The
ROS directly stimulate histamine release from neatis and mucus secretion from airway epithelidisaesulting
in asthma.

Free radicals and reactive oxygen species haveibegelved in the etiology and pathophysiology oftgi ulcers.
The collapse of mucosal defense mechanism ultimdesdds to gastric inflammation and ulceration [15]
Antioxidants have a significant role in the protect against the ulceration of gastric mucosa. I feeen
demonstrated that many synthetic agents possesntpantioxidant actions are effective choice in linga
experimentally induced gastric ulcers [16, 17].

The synthesized compounds were screened for tmeiba@terial activity against four Gram-positive ctexia
(Staphylococcus aureus, Staphylococcus epidermMistococcus luteus and Bacillus cereus) and twantGr
negative bacteria (Escherichia coli and Pseudomaaagginosa) and antifungal activity against fuffgpergilus
niger). The minimum inhibitory concentrations (MICs) thle compounds were determined by agar streak ailuti
method.

The antioxidant activity of a series of novel 2,5ibstituted-1,3,4-thiadiazole were determined BPB radical
scavenging , ferrous reducing power?'Fehelating activity assay, nitric oxide radical weaging activity, ABTS
radical cation decolourisation assay, superoxidernaand hydrogen peroxide radical scavenging disavi

MATERIALSAND METHODS

M easur ements

The melting points were taken in an open capiltailye and uncorrected. The IR spectra of the congmowere
recorded on FT-IR spectrometer with KBr pelléts.spectra was recorded using NMR spectrometer tipgrat
400.13 MHz. Microanalyses were obtained with anmnigletal analysis. The purity of compounds was che:dke
TLC on pre-coated SiOgel (HF254, 200mesh) aluminium plates (E Merk) aistialized in UV chamber. IRH

NMR and elemental analysis were consistent withekggned structures.

Synthesis

General method of synthesis of Substituted diacyl hydrazine (3a-f)

To a stirred suspension of substituted salicylidragine (1 mol) in 15 mL toluene, 0.96 g of methylfonic acid
was added at the right time. The mixture was stifor 10 min, afterwards 1 mol of substituted bemhzloride
was added. After that stirring continued for 3 heTmixture was cooled, purified in crushed ice. Tigture was
filtered, washed and dried.

N1-(2-Aminobenzoyl)-N2-(2-hydroxybenzoyl)hydraziBe:

(Yield: 89%). mp 125-12€; IR (KBr) cm1:36306/o_H),32006/N_H), 3100¢cH), 1710¢c=0), 1570¢c=c), 1310¢c.n),
755(o-disubstituted benzen&)l NMR (DMF-ds) & ppm 10.87 (s, 1H, ar-OH), 7.85 (d, 1H, ar-H), 7(6&H, ar-H),
7.49 (d, 1H, ar-H), 7.46 (t, 1H, ar-H), 7.29 (t,,1&-H), 7.28 (d, 1H, ar-H), 7.03 (t, 1H, ar-H)88.(d, 1H, ar-H),
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4.85 (s, 2H, ar-Nb), 4.58 (d, 1H, NH), 4.58 (d, 1H, NHJ*C NMR (DMF-d6)s ppm: 163.01, 163.01, 158.74,
146.49, 131.85, 130.81, 128.15, 128.09, 125.07,9821120.36, 118.92, 117.26, 115.66. Anal. Fouradc(x for
C1aH15N3O;5 (%): C, 61.89, H, 4.86, N, 15.43, O, 17.61.
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Figure 1: Scheme

N1-(2-Aminobenzoyl)-N2-(2-mercaptobenzoyl)hydrazBie

(Yleld 76%) mp 129'13@, IR (KBr) le: 31906/NH), 3095(/CH)1 1712(/(;:0), 1560(/0:(;), 1350(/(;.[\1), 760(0'
disubstituted benzenéd NMR (DMF-dg) & ppm: 7.87 (d, 1H, ar-H), 7.67 (t, 1H, ar-H), 791H, ar-H), 7.58 (t,
1H, ar-H), 7.48 (d, 1H, ar-H), 7.40 (d, 1H, ar-R)28 (t, 1H, ar-H), 6.87 (d, 1H, ar-H), 4.75 (s, 2tHNH,), 4.58 (d,
1H, NH), 4.58 (d, 1H, NH), 2.76 (s, 1H, ar-SHJC NMR (DMF-d6)& ppm: 163.011, 163.011, 146.496, 138.7,
132.39, 131.21, 130.81, 130.55, 130.3, 128.09,012825.07, 120.36, 115.66. Anal. Found (calc.)3giH;3N30,S
(%): C, 58.46, H, 4.63, N, 14.51, O, 11.19, S, 11.2

N1-(3-Aminobenzoyl)-N2-(2- hydroxybenzoyl)hydramﬁe

(Yield: 87%). mp 161-16Z; IR (KBr) cmi*: 3620(/0.+), 3195¢n.+), 3065(c.+), 1723(c=0), 1530(c=c), 1190¢c.),
760(o-disubstituted benzene), 705,795(m- d|subsﬂtlhtenzene)1H NMR (DMF-ds) 6 ppm: 10.78 (s, 1H, ar-OH),
7.98 (s, 1H, ar-H), 7.84 (d, 1H, ar-H), 7.46 (t,,184-H), 7.45 (d, 1H, ar-H), 7.42 (t, 1H, ar-H)29.(t, 1H, ar-H),
7.26 (d, 1H, ar-H), 7.03 (d, 1H, ar-H), 4.72 (s,, 2##NH,), 4.58 (d, 1H, NH), 4.58 (d, 1H, NHY>C NMR (DMF-

d6) & ppm: 164.35, 163.011, 158.73, 146.73, 134.57,8631128.15, 127.52, 127.14, 121.98, 118.917, 117.26
116.35, 115.48. Anal. Found (calc.) forB8,3Ns03 (%): C, 61.85, H, 4.72, N, 15.46, O, 17.48.

N1-(3-Aminobenzoyl)-N2-(2-mercaptobenzoyl)hydrazB8ue

(Yield: 75%). mp 168-16€; IR (KBr) cm: 3192¢n.+), 3026(c.), 1718c-0), 1567(c=c), 1250¢cn), 763(0-
disubstituted benzene), 702,798(m-disubstituteczéved)."H NMR (DMF-ds) & ppm: 7.98 (s, 1H, ar-H), 7.87 (d,
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1H, ar-H), 7.67 (d, 1H, ar-H), 7.62 (d, 1H, ar-H)59 (t, 1H, ar-H), 7.42 (t, 1H, ar-H), 7.40 (t, 1&t-H), 7.26 (d,
1H, ar-H), 4.82 (s, 2H, ar-Ni{ 4.57 (d, 1H, NH), 4.57 (d, 1H, NH), 2.18 (s, 14#;SH).”*C NMR (DMF-d6)3
ppm: 164.35, 163.01, 146.73, 138.7, 134.57, 132.39,21, 130.55, 130.3, 128.0, 127.52, 127.14,3616.15.48.
Anal. Found (calc.) for GH13NsO,S (%): C, 58.48, H, 4.59, N, 14.75, O, 11.18,519.

N1-(4-Aminobenzoyl)-N2-(2-hydroxybenzoyl)hydraziBe

(Yield: 91%). mp 192-19F; IR (KBr) cmi®: 36420+, 3200¢n.+), 3029¢c.1), 1698(c=0), 1577(c=c), 1286(c.),
753(o-disubstituted benzene), 821(p-disubstituenizbne)’H NMR (DMF-ds) & ppm: 10.68 (s, 1H, ar-OH), 7.78
(d, 1H, ar-H), 7.66 (d, 1H, ar-H), 7.66 (d, 1H,H¥-7.46 (t, 1H, ar-H), 7.29 (t, 1H, ar-H), 7.03 @H, ar-H), 6.87
(d, 1H, ar-H), 6.87 (d, 1H, ar-H), 4.87 (s, 2H,N##), 4.57 (d, 1H, NH), 4.57 (d, 1H, NH)}C NMR (DMF-d6)&
ppm: 164.35, 163.01, 158.73, 149.06, 133.82, 131.88.69, 128.15, 121.98, 118.91, 117.26, 113.23,2B. Anal.
Found (calc.) for €H;3Ns05 (%): C, 61.91, H, 4.79, N, 15.42, O, 17.52.

N1-(4-Aminobenzoyl)-N2-(2-mercaptobenzoyl)hydrazfie

(Yield: 72%). mp 198-19€; IR (KBr) cm: 3187(n.1), 3056(c.), 1727(c-0), 1582(c=0), 1328(cn), 742(o-
disubstituted benzene), 810(p-disubstituted bez8HNMR (DMF-ds)  ppm: 7.87 (d, 1H, ar-H), 7.67 (d, 1H, ar-
H), 7.66 (d, 1H, ar-H), 7.66 (d, 1H, ar-H), 7.581H, ar-H), 7.40 (t, 1H, ar-H), 6.87 (d, 1H, ar;18)57 (d, 1H, ar-
H), 4.87 (s, 2H, ar-Nb), 4.57 (d, 1H, NH), 4.57 (d, 1H, NH), 2.39 (s, 1&;SH).”*C NMR (DMF-d6)& ppm:
164.35, 163.01, 149.06, 138.7, 133.82, 132.39,21311.30.55, 130.3, 128.69, 128.69, 128.0, 113.23,28. Anal.
Found (calc.) for gH;3N30,S (%): C, 58.46, H, 4.52, N, 14.79, O, 11.12, S191

General procedurefor synthesis of 2,5-Disubstituted-1,3,4-thiadiazole derivatives (4a-f):
2,5-disubstituted-1,3,4-thiadiazoles were prepdreth the reaction of diacylhydrazines (0.1mol) wihlphur
source (Lawesson’s reagent). The reaction invalliemation of the carbonyl group followed by cyeliion with
loss of HS.The use of Lawesson’s reagent gave higher yreddckeaner reaction. The mixture was refluxed for. 3
The mixture was cooled, purified by crushed idéerfed, washed and dried.

2-(2-Aminophenyl)-5-(2-hydroxyphenyl)-1,3,4-thiadae 4a:

(Yield: 86%). mp 121-1ZZ; IR (KBr) cm™: 36310+ 3300{n-1), 3012¢cr), 1572(c=c), 1610¢c-n), 757(0-
disubstituted benzenéH NMR (DMF-ds) & ppm: 10.95 (s, 1H, ar-OH), 7.89 (d, 1H, ar-H),47(8, 1H, ar-H), 7.58
(t, 1H, ar-H), 7.54 (t, 1H, ar-H), 7.49 (t, 1H, d}; 7.39 (t, 1H, ar-H), 7.18 (d, 1H, ar-H), 6.75 1dH, ar-H), 4.87 (s,
2H, ar-NH). *C NMR (DMF-d6)s ppm: 163.87, 163.87, 157.89, 147.38, 131.85, 130180.66, 128.3, 127.82,
127.58, 119.4, 117.8, 116.7, 115.08. Anal. Foumdt(cfor G4H;NsOS (%): C, 62.35, H, 4.16, N, 15.54, O, 5.85,
S, 11.92.

2-(2-Aminophenyl)-5-(2-mercaptophenyl)-1,3,4-thiexble4b:

(Yield: 74%). mp 128-12T; IR (KBr) cm®: 3190¢yn.1), 3095¢c.), 1560¢c-0), 1650¢c-n), 762(0-disubstituted
benzene)'H NMR (DMF-ds) & ppm: 7.87 (d, 1H, ar-H), 7.82 (d, 1H, ar-H), 7(88 1H, ar-H), 7.58 (t, 1H, ar-H),
7.57 (t, 1H, ar-H), 7.53 (t, 1H, ar-H), 7.40 (t, 1&t-H), 6.75 (d, 1H, ar-H), 4.76 (s, 2H, ar-§H2.15 (s, 1H, ar-SH).
3C NMR (DMF-d6) 56 ppm: 163.87, 163.87, 147.38, 131.32, 131.21, 180180.66, 130.66, 130.55, 127.82,
127.82, 127.58,127.58, 115.08. Anal. Found (cébc.C14H11N3S; (%): C, 58.85, H, 3.82, N, 14.76, S, 22.32.

2-(3-Aminophenyl)-5-(2-hydroxyphenyl)-1,3,4-thiadae 4c:

(Yield: 89%). mp 149-15; IR (KBr) cmi’: 3623(0.w), 3395(n.n), 3069¢ct), 1537¢c=0), 1632¢c-n), 763(0-
disubstituted benzene), 707,798(m-disubstitutedéres)."H NMR (DMF-ds) & ppm: 10.88 (s, 1H, ar-OH), 8.05 (
d, 1H, ar-H), 7.58 (t, 1H, ar-H), 7.49 (d, 1H, a);M.46 (s, 1H, ar-H), 7.39 (t, 1H, ar-H), 7.381(, ar-H), 7.19 ( d,
1H, ar-H), 6.61 ( d, 1H, ar-H), 4.82 (s, 2H, ar-NH*C NMR (DMF-d6)& ppm: 163.87, 163.87, 157.89, 146.73,
131.85, 131.01, 128.3, 127.14, 126.92, 119.21,8111716.7, 116.35, 115.48. Anal. Found (calc.) feHzNsOS
(%): C, 62.39, H, 4.16, N, 15.54, O, 5.84, S, 11.95

2-(3-Aminophenyl)-5-(2-mercaptophenyl)-1,3,4-thiexble4d:

(Yield: 78%). mp 152-15%; IR (KBr) cm: 3390¢y.1), 3073c.h), 1585(c-c), 1646(c-n), 738(0-disubstituted
benzene), 697,758(m-disubstituted benzem&NMR (DMF-ds) & ppm: 8.03 (d, 1H, ar-H), 7.84 (d, 1H, ar-H), 7.67
(s, 1H, ar-H), 7.55 (t, 1H, ar-H), 7.52 (d, 1H,H)¥-7.48 (t, 1H, ar-H), 7.27 (t, 1H, ar-H), 6.64 {H, ar-H), 4.86 (s,
2H, ar-NH), 2.28 (s, 1H, ar-SH):*C NMR (DMF-d6) s ppm: 163.87, 163.87, 146.73, 131.32, 131.21, 1131.0
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130.66, 130.55, 127.82, 127.58, 127.14, 126.92,3614.15.48. Anal. Found (calc.) for£1,NsS, (%): C, 58.85,
H, 3.74, N, 14.76, S, 22.42.

2-(4-Aminophenyl)-5-(2-hydroxyphenyl)-1,3,4-thiad@e 4€:

(Yleld 83%) mp 192-1%, IR (KBr) le: 36286/044), 33456/NH), 3054(/(;44), 152300:(;), 1649(/0:[\1), 742(0'
disubstituted benzene), 832(p-disubstituted bez8HeNMR (DMF-ds)  ppm: 10.76 (s, 1H, ar-OH), 7.88 (d, 1H,
ar-H), 7.63 (d, 1H, ar-H), 7.63 (d, 1H, ar-H), 7681H, ar-H), 7.49 (t, 1H, ar-H), 7.18 (d, 1H;HyY), 6.72 (d, 1H,
ar-H), 6.72 (d, 1H, ar-H), 4.85 (s, 2H, ar-jH3*C NMR (DMF-d6)3 ppm: 163.87, 163.87, 157.89, 149.06, 131.85,
131.01, 128.55, 128.55, 128.3, 119.4, 117.8, 118.3,7, 113.7. Anal. Found (calc.) for,8::N30S (%): C, 62.39,

H, 4.19, N, 15.56, O, 5.86, S, 11.95.

2-(4-Aminophenyl)-5-(2-mercaptophenyl)-1,3,4-theztlesf:

(Yield: 81%). mp 201-20Z; IR (KBr) cm®: 3445y.), 3053(c.h), 1526(c-c), 1619¢c-n), 754(0-disubstituted
benzene), 826(p-disubstituted benzefid)NMR (DMF-ds) & ppm: 7.82 (d, 1H, ar-H), 7.77 (d, 1H, ar-H), 7(66
1H, ar-H), 7.66 (d, 1H, ar-H), 7.58 (t, 1H, ar-H)53 (t, 1H, ar-H), 6.73 (d, 1H, ar-H), 6.73 (d,,1&i-H), 4.83 (s,
2H, ar-NH), 2.18 (s, 1H, ar-SH):*C NMR (DMF-d6) s ppm: 163.87, 163.87, 149.06, 131.32, 131.27, 1131.0
130.66, 130.55, 128.55, 128.55, 127.82, 127.58,711133.7. Anal. Found (calc.) for f1;3N3sS, (%): C, 58.84, H,
3.76, N, 14.65, S, 22.42.

General procedurefor synthesis of different Schiff base of 1,3,4-thiadiazole derivatives (6-8a-f):

0.01mol was dissolved in 30ml of ethanol containfegy drops of glacial acetic acid. The appropriatematic
aldehyde was added, and reaction mixture was mdidzr 5h at 78C. The reaction mixture was cooled, filtered,
washed dried and recrystalized with ethanol.

5-(2-Hydroxyphenyl)-2-{N-(2-hydroxybenzylidene)-2aenophenyl}-1,3,4-thiadiazoléa: (Yield: 75%). mp 170-
171°C; IR (KBr) cm’: 3608(o.1) 3012(c.), 1564¢c-c), 1618(c-n), 748(o-disubstituted benzengHd NMR
(DMF-dg) & ppm: 10.625 (s, 1H, ar-OH), 8.654 (s, 1H, ar-C8i},67 (d, 1H, ar-H), 8.025 (d, 1H, ar-H),7.762 (d,
1H, ar-H), 7.666 (t, 1H, ar-H), 7.617 (d, 1H, ar-H)552 (t, 1H, ar-H), 7.488 (t, 1H, ar-H), 7.424 XH, ar-H),
7.357 (t, 1H, ar-H), 7.206 (d, 1H, ar-H), 7.047 ¢, ar-H). 13C NMR (DMF-d6p ppm: 163.9, 163.87, 163.87,
161.22, 157.89, 144.54, 133.05, 132.39, 131.85,8631130.66, 128.3, 127.82, 127.58, 125.08, 11914.16,
119.11, 117.8, 117.21, 116.7. Anal. Found (calar)@,;H:sN;0,S (%): C, 67.50, H, 4.11, N, 11.21, O, 8.61, S,
8.54.

5-(2-Mercaptophenyl)-2-{N-(2-hydroxybenzylideneagiinophenyl}-1,3,4-thiadiazoléb (Yield: 71%). mp 182-
183C; IR (KBr) cmi: 3632(0.), 3065(c.), 1524(c-c), 1657(c-n), 749(o-disubstituted benzengHd NMR

(DMF-dg) & ppm: 10.519 (s, 1H, ar-OH), 8.663 (s, 1H, ar-G3)5 (d, 1H, ar-H), 7.918 (d, 1H, ar-H), 7.781 1H,

ar-H), 7.767 (d, 1H, ar-H), 7.73 (t, 1H, ar-H), 7(@, 1H, ar-H), 7.605 (t, 1H, ar-H), 7.588 (t, 1&t;H), 7.501 (t,
1H, ar-H), 7.438 (t, 1H, ar-H), 7.358 (t, 1H, ar;H)052 (d, 1H, ar-H), 2.321 (s, 1H, ar-SH). 13C RINDMF-d6)d

ppm: 163.9, 163.87, 163.87, 161.22, 144.54, 1331(32.39, 131.85, 131.32, 131.21, 130.66, 130.66.563
127.82,127.82, 127.58, 127.58, 125.08, 119.16,1119.17.21. Anal. Found (calc.) fop:8:sN30S, (%): C, 64.69,
H, 3.81, N, 10.71, O, 4.10, S, 16.37.

5-(2-Hydroxyphenyl)-2-{N-(2-hydroxybenzylidene)-3rinophenyl}-1,3,4-thiadiazoleéc (Yield: 68%). mp 189-
19C°C; IR (KBr) cm’: 3623(0.1) 3042(c.), 1582¢c-c), 1637¢c-n), 739(o-disubstituted benzengHd NMR
(DMF-dg) 6 ppm: 10.654 (s, 1H, ar-OH), 8.788 (s, 1H, ar-CHY32 (s, 1H, ar-H), 7.859 (d, 1H, ar-H), 7.729 (d,
1H, ar-H), 7.71 (d, 1H, ar-H), 7.654 (t, 1H, ar;H)535 (t, 1H, ar-H), 7.514 (t, 1H, ar-H), 7.5141H, ar-H), 7.451
(t, 1H, ar-H), 7.32 (t, 1H, ar-H), 7.118 (d, 1H;HY), 7.02 (d, 1H, ar-H). 13C NMR (DMF-d&) ppm: 163.87,
163.87, 162.45, 161.22, 157.89, 143.70, 132.39,8631131.85, 131.01, 128.3, 127.14, 126.92, 121128,4,
119.16, 119.11, 117.8,117.21, 116.7, 116.35. Afalnd (calc.) for &H;sN:0,S (%): C, 67.51, H, 4.11, N, 11.21,
0, 8.49, S, 8.51.

5-(2-Mercaptophenyl)-2-{N-(2-hydroxybenzylidene}®&inophenyl}-1,3,4-thiadiazoléd (Yield: 65%). mp 176-
177C; IR (KBr) cmi*: 3641(/0.) 3029¢c.+), 1574(c-0), 1643(c-n), 757(0-disubstituted benzene), 694, 771 (m-
disubstituted benzengH NMR (DMF-d;) 6 ppm: 10.512 (s, 1H, ar-OH), 8.765 (s, 1H, ar-CH64 (s, 1H, ar-H),
7.902 (d, 1H, ar-H), 7.758 (d, 1H, ar-H), 7.7541#, ar-H), 7.739 (d, 1H, ar-H), 7.609 (t, 1H, a-A.574 (t, 1H,
ar-H), 7.55 (d, 1H, ar-H), 7.455 (t, 1H, ar-H), Z54(t, 1H, ar-H), 7.321 (t, 1H, ar-H), 7.025 (d,,1a4-H), 2.311 (s,
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1H, ar-H). 13C NMR (DMF-d6p ppm: 163.87, 163.87, 162.45, 161.22, 143.70, B32131.85, 131.32, 131.21,
131.01, 130.66, 130.55, 127.82, 127.82, 127.58,1427126.92, 121.25, 119.16, 119.11, 117.21, 1163m@l.
Found (calc.) for gH;sN3;0S (%): C, 64.71, H, 3.81, N, 10.72, O, 4.10, S, 926.3

5-(2-Hydroxyphenyl)-2-{N-(2-hydroxybenzylidene)-4ainophenyl}-1,3,4-thiadiazolée (Yield: 69%). mp 203-
204C; IR (KBr) cm*: 3637(o.1), 3081{ch), 1541(c=c), 1638c-=n), 746(0-disubstituted benzene), 816(p-
disubstituted benzened NMR (DMF-d;) 8 ppm: 10.608 (s, 1H, ar-OH), 8.9 (s, 1H, ar-CHD2®. (d, 1H, ar-H),
7.953 (d, 1H, ar-H), 7.953 (d, 1H, ar-H), 7.7611#H, ar-H), 7.667 (t, 1H, ar-H), 7.615 (d, 1H, ay-MA.615 (d, 1H,
ar-H), 7.552 (t, 1H, ar-H), 7.487 (t, 1H, ar-H)3%6 (t, 1H, ar-H), 7.206 (d, 1H, ar-H), 7.045 (&, Jar-H). 13C
NMR (DMF-d6) é ppm: 163.87, 163.87, 162.45, 161.22, 157.89, 49682.39, 131.85, 131.85, 131.01, 128.55,
128.55, 128.3, 119.4, 119.16, 119.11, 117.8, 1¥nal. Found (calc.) for §H1sN30,S (%): C, 67.52, H, 4.09, N,
11.29, O, 8.51, S, 8.51.

5-(2-Mercaptophenyl)-2-{N-(2-hydroxybenzylidene}#inophenyl}-1,3,4-thiadiazol&f (Yield: 68%). mp 209-
210°C; IR (KBr) cm®: 3638(/0.1), 3081lcy), 1542(c=c), 1628(c-=\), 747(0-disubstituted benzene), 824 (p-
disubstituted benzengHd NMR (DMF-ds) 8 ppm: 10.489 (s, 1H, ar-OH), 8.908 (s, 1H, ar-CH9,71 (d, 1H, ar-H),
7.971 (d, 1H, ar-H), 7.918 (d, 1H, ar-H), 7.7791Hi, ar-H), 7.768 (s, 1H, ar-H), 7.605 (t, 1H, a;-A.602 (d, 1H,
ar-H), 7.602 (d, 1H, ar-H), 7.588 (t, 1H, ar-H)5 Tt, 1H, ar-H), 7.348 (t, 1H, ar-H), 7.051 (d, 1&t;H), 2.322 (s,
1H, ar-SH). 13C NMR (DMF-d6) ppm: 163.87, 163.87, 162.45, 161.22, 149.62, 232.31.85, 131.32, 131.21,
131.01, 130.66, 130.55, 128.55, 128.55, 127.82587123.52, 123.52, 119.16, 119.11, 117.21. Afalind (calc.)
for C,1H1sN30S; (%0): C, 64.71, H, 3.81, N, 10.71, O, 4.10, S, 86.3

5-(2-Hydroxyphenyl)-2-{N-(4-dimethylaminobenzylide)-2-aminophenyl}-1,3,4-thiadiazofa

(Yield: 71%). mp 176-17C; IR (KBr) cmi’: 3634(/0.) 3058(c.h), 1534(c-0), 1659¢c-n), 739(0-disubstituted
benzene), 828(p-disubstituted benzenk).NMR (DMF-ds) & ppm: 10.572 (s, 1H, ar-H), 8.615 (s, 1H, ar-CH),
8.034 (d, 1H, ar-H), 7.731 (d, 1H, ar-H), 7.6781t, ar-H), 7.634 (d, 1H, ar-H), 7.634 (d, 1H, ar-A.621 (t, 1H,
ar-H), 7.535 (t, 1H, ar-H), 7.521 (t, 1H, ar-H)246 (d, 1H, ar-H), 7.185 (d, 1H, ar-H), 6.746 (H, r-H), 6.746
(d, 1H, ar-H), 2.917 (s, 6H, 2GH 13C NMR (DMF-d6)5 ppm: 163.87, 163.87, 159.39, 157.89, 151.43, ¥4.5
133.05, 131.85, 130.66, 130.3, 130.3, 128.3, 127127.58, 125.08, 124.6, 119.4, 117.8, 116.7, #11131.54,
40.30, 40.30. Anal. Found (calc.) fosH,0N4OS (%): C, 68.86, H, 5.09, N, 13.86, O, 3.86, 858.

5-(2-Mercaptophenyl)-2-{N-(4-dimethylaminobenzylit®-2-aminophenyl}-1,3,4-thiadiazor®

(Yield: 61%). mp 171-17Z; IR (KBr) cmi’: 3614(0.y) 3046(/c.r), 1527¢c-0), 1628(c-y), 763(0-disubstituted
benzene), 806(p-disubstituted benzefid)NMR (DMF-ds) 6 ppm: 8.623 (s, 1H, ar-CH), 8.069 (d, 1H, ar-HB8A

(d, 1H, ar-H), 7.75 (d, 1H, ar-H), 7.76 (t, 1H,HYy- 7.646 (t, 1H, ar-H), 7.645 (d, 1H, ar-H), 7.645 1H, ar-H),

7.547 (t, 1H, ar-H), 7.518 (t, 1H, ar-H), 7.237 {d, ar-H), 6.666 (d, 1H, ar-H), 6.666 (d, 1H, &-R.917 (s, 6H,
2CHy), 2.376 (s, 1H, ar-SH). 13C NMR (DMF-dé)pm: 163.87, 163.87, 159.39, 151.43, 144.54, B33.681.32,
131.21, 130.66, 130.66, 130.55, 130.3, 130.3, 2221.87.82, 127.58, 127.58, 125.08, 124.6, 111.54,54, 40.30,
40.30. Anal. Found (calc.) for,gH,0N,S; (%): C, 66.26, H, 4.76, N, 13.41, S, 15.48.

5-(2-Hydroxyphenyl)-2-{N-(4-dimethylaminobenzylidej33-aminophenyl}-1,3,4-thiadiazoléc (Yield: 68%). mp
195-196C; IR (KBr) cm’: 3648(o.4) 3071¢ct), 1547(c-0), 1618(c-y), 764(o-disubstituted benzene), 692,
762(m-disubstituted benzene), 825(p-disubstitutedzbne).,H NMR (DMF-ds) 3 ppm: 10.618 (s, 1H, ar-OH),
8.673 (s, 1H, ar-CH), 7.773 (s, 1H, ar-H), 7.7241(d, ar-H), 7.624 (t, 1H, ar-H), 7.51(t, 1H, ar;H}.506 (d, 1H,
ar-H), 7.506 (d, 1H, ar-H),7.49 (t, 1H, ar-H), 744, 1H, ar-H), 7.377 (d, 1H, ar-H), 7.094 (d, B#H), 6.614 (d,
1H, ar-H), 6.614 (d, 1H, ar-H), 2.891 (s, 6H, 2eH3C NMR (DMF-d6)5 ppm: 163.87, 163.87, 159.55, 157.89,
151.43, 143.70, 131.85, 131.01, 130.3, 130.3, 12®3.14, 126.92, 124.6, 121.25, 119.4, 117.8,711516.35,
111.54,111.54, 40.3, 40.3. Anal. Found (calc.)3aH,oN,OS (%): C, 68.91, H, 5.09, N, 13.91, O, 3.86, 858.

5-(2-Mercaptophenyl)-2-{N-(4-dimethylaminobenzylit®-3-aminophenyl}-1,3,4-thiadiazore

(Yield: 62%). mp 185-18&; IR (KBr) cmi’: 3627(/0.) 3082(c.h), 1562¢c-0), 1673(c-n), 761(0-disubstituted
benzene), 706, 782 (m-disubstituted benzene), 8&4(bstituted benzengid NMR (DMF-ds) 6 ppm: 8.673 (s,
1H, ar-CH), 7.801 (s, 1H, ar-H), 7.747 (d, 1H, §-HA.737 (d, 1H, ar-H), 7.553 (t, 1H, ar-H), 7.5231H, ar-H),
7.517 (d, 1H, ar-H), 7.517 (d, 1H, ar-H), 7.4911(, ar-H), 7.471 (d, 1H, ar-H), 7.414 (d, 1H, &-H.615 (d, 1H,
ar-H), 2.892 (s, 6H, 2CHl, 2.324 (s, 1H, ar-SH). 13C NMR (DMF-dé)ppm: 163.87, 163.87, 159.55, 151.43,
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143.70, 131.32, 131.21, 131.01, 130.66, 130.55,313080.3, 127.82, 127.58, 127.14, 126.92, 1244,.25,
116.35, 111.54, 111.54, 40.3, 40.3. Anal. Fountt(ctor C,3H,0N4S; (%): C, 66.26, H, 4.79, N, 13.36, S, 15.37.

5-(2-Hydroxyphenyl)-2-{N-(4-dimethylaminobenzylidejp4-aminophenyl}-1,3,4-thiadiazolée (Yield: 58%). mp
209-210C; IR (KBr) cm®: 3648(/0.y) 3047(ct), 1568(c-c), 1654¢c=n), 765(o-disubstituted benzene), 826(p-
disubstituted benzengH NMR (DMF-ds) 6 ppm: 10.592 (s, 1H, ar-OH), 8.805 (s, 1H, ar-CHJ}85 (d, 1H, ar-H),
7.785 (d, 1H, ar-H), 7.731 (d, 1H, ar-H), 7.6211¢t, ar-H), 7.544 (d, 1H, ar-H), 7.544 (d, 1H, ar-A.521 (t, 1H,
ar-H), 7.406 (d, 1H, ar-H), 7.406 (d, 1H, ar-H)185 (d, 1H, ar-H), 6.745 (d, 1H, ar-H), 2.917 (8, @CH;). 13C
NMR (DMF-d6) & ppm: 163.87, 163.87, 159.55, 157.89, 151.43, 249181.85, 131.01, 130.3, 130.3, 128.55,
128.55, 128.3, 124.6, 123.52, 123.52, 119.4, 11¥1®,7, 111.54, 111.54, 40.3, 40.3. Anal. Foundc(cdor
Co3H20N4OS (%): C, 68.91, H, 5.11, N, 13.87, O, 3.92, $48.

5-(2-Mercaptophenyl)-2-{N-(4-dimethylaminobenzylitg-4-aminophenyl}-1,3,4-thiadiazol& (Yield: 61%). mp
212-213C; IR (KBr) cm®: 3647(0.4y) 3046(cr), 15750c-c), 1639¢c=n), 759(o-disubstituted benzene), 834(p-
disubstituted benzenejd NMR (DMF-d;) 6 ppm: 8.813 (s, 1H, ar-CH), 7.884 (d,1H, ar-H),14.8d,1H, ar-H),
7.814 (d,1H, ar-H), 7.75 (d,1H, ar-H), 7.630 (d,HrH), 7.630 (d,1H, ar-H), 7.55 (t, 1H, ar-H), 85t, 1H, ar-H),
7.350 (d,1H, ar-H), 7.350 (d,1H, ar-H), 6.664 (d,HrH), 6.664 (d,1H, ar-H), 2.916 (s, 6H, 2H.316 (s, 1H,
ar-SH). 13C NMR (DMF-d6p ppm: 163.87, 163.87, 159.55, 151.43, 149.62,331131.21, 131.01, 130.66,
130.55, 130.3, 128.55, 128.55, 127.82, 127.58,612123.52, 123.52, 111.54, 111.54, 40.3, 40.3. ARalnd
(calc.) for G3H,gN,S, (%): C, 66.39, H, 4.79, N, 13.38, S, 15.37.

5-(2-Hydroxyphenyl)-2-{N-(4-hydroxy-3-methoxybenmj¢ne)-2-aminophenyl}-1,3,4-thiadiazde:

(Yield: 57%). mp 212-21%; IR (KBr) cm®: 3647(0.) 3069¢c.h), 1572(c=0), 1674{c-n), 746(0-disubstituted
benzene), 698, 778(m-disubstituted benzene), 88i(bstituted benzeneld NMR (DMF-ds) & ppm: 10.56 (s,
1H, ar-OH), 8.61 (s, 1H, ar-CH), 7.92 (d,1H, ar-A)/4 (d,1H, ar-H), 7.68 (d, 1H, ar-H), 7.67 (t,,Jd-H), 7.64 (t,
1H, ar-H), 7.55 (t, 1H, ar-H), 7.53 (t, 1H, ar-H)41 (d,1H, ar-H), 7.27 (s, 1H, ar-H), 7.11 (d,H#H), 6.87 (d,1H,
ar-H), 3.80 (s, 3H, CB. **C NMR (DMF-d6)& ppm: 163.87, 163.87, 159.51, 157.89, 149.81,83}7144.54,
133.05, 131.85, 130.66, 128.74, 128.3, 127.95,827.27.58, 125.08, 119.4, 117.8, 116.7, 115.53,34) 56.15.
Anal. Found (calc.) for §H;/N30sS (%): C, 65.42, H, 4.31, N, 10.49, O, 11.95, 877.

5-(2-Mercaptophenyl)-2-{N-(4-hydroxy-3-methoxybetidgne)-2-aminophenyl}-1,3,4 -thiadiazdse:

(Yield: 64%). mp 201-2CZ; IR (KBr) cm®: 3618(/0.) 3056(c.t), 1558(c-c), 1619¢c-n), 742(o-disubstituted
benzene), 706, 785(m-disubstituted benzene), 88is(fstituted benzenedd NMR (DMF-ds) 5 ppm: 10.62 (s,
1H, ar-OH), 8.62 (s, 1H, ar-CH), 8.07 (d,1H, ar-R){5 (d,1H, ar-H), 7.75 (d,1H, ar-H), 7.69 (d,H#H), 7.67 (t,
1H, ar-H), 7.59 (t, 1H, ar-H), 7.57 (t, 1H, ar-H)56 (t, 1H, ar-H), 7.42 (d, 1H, ar-H), 6.81 (d,,1at-H), 3.80 (s,
3H, CH;), 2.32 (s, 1H, ar-SHY’C NMR (DMF-d6)3 ppm: 163.87, 163.87, 159.51, 149.81, 147.83,5444.33.05,
131.32, 131.21, 130.66, 130.66, 130.55, 128.74,9827127.82, 127.82, 127.58, 127.58, 125.08, 115163.34,
56.15. Anal. Found (calc.) for,&H:-N30,S, (%): C, 62.95, H, 4.15, N, 10.13, O, 7.69, S, 45.3

5-(2-Hydroxyphenyl)-2-{N-(4-hydroxy-3-methoxybenmjtne)-3-aminophenyl}-1,3,4-thiadiazde:

(Yield: 59%). mp 215-21%; IR (KBr) cmi’: 3624(/0.) 3068(c.k), 1557(c=0), 1653(c=n), 736(0-disubstituted
benzene), 698, 774(m-disubstituted benzene), 88is(fstituted benzenedd NMR (DMF-ds) & ppm: 10.62 (s,
1H, ar-OH), 8.71 (s, 1H, ar-CH), 7.89 (s, 1H, ar-AHy2 (d,1H, ar-H), 7.64 (d,1H, ar-H), 7.62 (t,,J&4-H), 7.61 (t,
1H, ar-H), 7.52 (d, 1H, ar-H), 7.51 (t, 1H, ar-H)28 (d,1H, ar-H), 7.23 (s,1H, ar-H), 7.09 (d,1HHj, 6.85 (d,1H,
ar-H), 3.73 (s, 3H, Ch. **C NMR (DMF-d6) & ppm: 163.87, 163.87, 159.51, 157.89, 149.81, B}7143.70,
131.85, 131.01, 128.74, 128.3, 127.95, 127.14,9126.21.25, 119.4, 117.8, 116.7, 116.35, 115.53,34) 56.15.
Anal. Found (calc.) for £H1/N3OsS (%): C, 65.53, H, 4.28, N, 10.48, O, 11.82, 837.

5-(2-Mercaptophenyl)-2-{N-(4-hydroxy-3-methoxybetidgne)-3-aminophenyl}-1,3,4 -thiadiazde:

(Yield: 66%). mp 212-21€; IR (KBr) cmi’: 3637(0.) 3054(/c.1), 1585¢c-c), 1673(c-n), 745(o-disubstituted
benzene), 708, 792 (m-disubstituted benzene), 88ig(mbstituted benzened NMR (DMF-ds) & ppm: 10.59 (s,
1H, ar-OH), 8.71 (s, 1H, ar-CH), 7.92 (s, 1H, ar-AH)4 (d, 1H, ar-H), 7.73 (d, 1H, ar-H), 7.71 {8, ar-H), 7.55
(d, 1H, ar-H), 7.54 (t, 1H, ar-H), 7.52 (t, 1H,H); 7.52 (t, 1H, ar-H), 7.28 (d, 1H, ar-H), 3.74 81, CH), 2.34 (s,
1H, ar-SH).**C NMR (DMF-d6)& ppm: 163.87, 163.87, 159.51, 149.81, 147.83, 143.31.32, 131.21, 131.01,
130.66, 130.55, 128.74, 127.95, 127.82, 127.58,1127126.92, 121.25, 116.35, 115.53, 107.34, 5@\b&l. Found
(calc.) for GoH17N30,S, (%): C, 62.91, H, 4.12, N, 10.06, O, 7.58, S, 45.3
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5-(2-Hydroxyphenyl)-2-{N-(4-hydroxy-3-methoxybeniytne)-4-aminophenyl}-1,3,4-thiadiazole 8¢  (Yield:
55%). mp 224-22%; IR (KBr) cm®: 3623(/0.). 3074(c.h), 1589¢c-0), 1671¢c-n), 762(0-disubstituted benzene),
695, 798 (m-disubstituted benzene), 834(p-disulistitbenzenefH NMR (DMF-ds)  ppm: 10.61 (s, 1H, ar-OH),
8.86 (s, 1H, ar-CH), 7.74 (d, 1H, ar-H), 7.72 (H, &r-H), 7.72 (d, 1H, ar-H), 7.65 (d, 1H, ar-H)65 (d, 1H, ar-H),
7.64 (t, 1H, ar-H), 7.53 (t, 1H, ar-H), 7.40 (d, ,1&-H), 7.27 (d, 1H, ar-H), 7.10 (d, 1H, ar-H)3B.(d, 1H, ar-H),
3.80 (s, 3H, Ch). **C NMR (DMF-d6)8 ppm: 163.87, 163.87, 159.51, 157.89, 149.81, »9167.83, 131.85,
131.01, 128.74, 128.55, 128.55, 128.3, 127.95,523123.52, 119.4, 117.8, 116.7, 115.53, 107.34%6Anal.
Found (calc.) for &H;/N303S (%): C, 65.52, H, 4.29, N, 10.34, O, 11.86, 827.

5-(2-Mercaptophenyl)-2-{N-(4-hydroxy-3-methoxybetidgne)-4-aminophenyl}-1,3,4 -thiadiazolesf: (Yield:
63%). mp 219-2T; IR (KBr) cm®: 3611(0.+). 3075(c.1), 1563(c=0), 1645¢c-n), 739(0-disubstituted benzene),
699, 758 (m-disubstituted benzene), 831(p-disulistitbenzenefH NMR (DMF-ds) 8 ppm: 10.63 (s, 1H, ar-OH),
8.87 (s, 1H, ar-CH), 7.75 (d, 1H, ar-H), 7.75 (HI, &r-H), 7.74 (d, 1H, ar-H), 7.74 (d, 1H, ar-H)68 (d, 1H, ar-H),
7.66 (d, 1H, ar-H), 7.59 (t, 1H, ar-H), 7.57 (t,,1&t-H), 7.42 (d, 1H, ar-H), 7.28 (s, 1H, ar-HB5(d, 1H, ar-H),
3.80 (s, 3H, Ch), 2.31 (s, 1H, ar-SH)*C NMR (DMF-d6)& ppm: 163.87, 163.87, 159.51, 149.81, 149.62, B7.8
131.32, 131.21, 131.96, 130.66, 130.55, 128.74,5628.28.55, 127.95, 127.82, 127.58, 123.52, 1231%3.53,
107.34, 56.15. Anal. Found (calc.) foy,8:,N30,S, (%): C, 62.91, H, 4.11, N, 10.09, O, 7.56, S, 35.3

Acute Toxicity Studies

The Acute toxicity of the synthesized compounds @etermined by using Wistar rat of either sex (1380 g)
maintained under standard husbandry conditions. artimals were fasted overnight prior to the experitrand
fixed dose (OECD) guideline no. 425 method of (CEBBwas adopted for toxicity studies. Effective dq&D;o—
therapeutic dose) was taken as {/d6lethal dose [18].

Biological Investigation

Antimicrobial screening

The antibacterial activity of the synthesized compis was tested against four Gram-positive bacteria
(Staphylococcus aureus, Staphylococcus epidermidisrococcus luteusand Bacillus cereuy and two Gram-
negative bacteriagscherichia coliand Pseudomonas aerugingsausing the nutrient agar medium and antifungal
activity against fungiA. nigep using sabouraud dextrose agar medium.

Minimum inhibitory concentration (MIC)

MIC [19] of the synthesized compounds was deterthibg agar streak dilution method. A stock solutiain
synthesized compound (100pg/mL) in dimethyl forndeniwas prepared and graded quantities of the test
compounds were incorporated in the specified qgtiaofi sterile agar (nutrient agar for antibacteaativity and
sabouraud dextrose agar medium for antifungal iagtivA specified quantity of the medium (40°&X) containing

the compound was poured into a petridish to givdepth of 4mm and allowed to solidify. Suspensiontha
microorganism was prepared and applied to platéis seérially diluted compounds in dimethyl formamitebe
tested and incubated at°g87for 24 and 48 h for bacteria and fungi, respetyivMIC was considered to be the
lowest concentration of the test substance exhibpitio visible growth of bacteria or fungi on thatpl

Total Phenolic content

The total Phenolic content of the synthesized camgde was determined using Gallic acid equivale®H) [20].
The compounds were diluted in methanol in the cotregon of 100 pg/mL and 0.5 mL of the sample Botuwas
transferred to a 10 mL volumetric flask, to which @nL undiluted Folin’s-Ciocalteu reagent was add&iter one
minute, 1.5 mL of 20% (w/v) N&O; was added and the volume was made up to 10mL distiiled water. The
reaction mixture incubated at Z5for one hour and the absorbance was measuregDatrii and compared with a
pre-prepared gallic acid calibration curve. Theshtolor formation is the end point of a reactioxtonie.

DPPH radical scavenging activity

The ability of synthesized derivatives to scaveD@rPH radical was assessed using Mondal @1dlmethod with
modification. Briefly, dilutions of different conogrations (200 — 1000 pug/mL) were mixed with 3.0 BBPH (0.5
mmol/L in methanol), the resultant absorbance vea®nded at 517 nm after 30 min. incubation aC37The
percentage of scavenging activity was derived utiegfollowing formula, Percentage of inhibition % [(Acontrol

— Asampld / Acontrol X 100, where Aynyo— absorbance of DPPHampie— absorbance of reaction mixture (DPPH with
Sample).
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Ferrous reducing power

The reducing ability of synthesized compounds wassured according to the method of Oyaizu [22]utizihs of
various concentrations (200 — 1000 pg/mL) in medhavere mixed with 2.5 mL of phosphate buffer (842 pH

6.6) and 2.5 mL of potassium ferricyanide (1%). Thigture was incubated at %D for 20 min. with TCA (10%:

2.5 mL). Then mixture was centrifuged at 3000 rpm 0 min. The supernatant (2.5 mL) was mixed \Zith mL

of distilled water and 0.5 mL of ferric chloride %) and the absorbance was measured at 700 nm. rHighe
absorbance of the reaction mixture indicated greattucing power. The reducing power of synthestzatdpounds
was compared with that of standard antioxidant ¢edsic acid.

Fe** chelating activity assay

The chelating activity of the synthesized compoundas evaluated by measuring the*'Fehelating activity
according to the method of Dinis, et al [23]. Dituts of various concentrations (200 — 1000 pg/mmLjniethanol,
1.6 mL of distilled water and 0.05 mL of Fe@2mM) were added and after 30 s, 0.1 mL of feme{bmM) added.
The reaction mixture was incubated for 10min &C38nd the absorbance of?Féerrozine complex was measured
at 562 nm. A lower absorbance indicates a highelating power. The chelating activity of the compds on F&
was compared with that of EDTA (0.01 mM) and citdcid (0.025 M). The percentage of chelating atgtivi
calculated using the formula: % of chelating atyivi (A; — A)) X 100, where A — absorbance of the reaction
mixture without compounds and, A absorbance of the reaction mixture with compsund

RESULTSAND DISCUSSION

Synthesis

The synthesis involves reaction of substitutedcglidi acid hydrazidel with substituted benzoyl chloridzwhich
resulted in the formation of substituted diacyl tagines(3a-f). Cyclization of substituted diacyl hydrazines was
carried out using Lawesson reagent, which resuftéddrmation of 2,5-Disubstituted-1,3,4-thiadiazolda-f). 2,5-
Disubstituted-1,3,4-thiadiazoles undergo reactidth wifferent aromatic aldehydes to form differeSathiff bases.
The compounds were purified by repeated recryztitin from ethanol and then dried under vacuum 284. The
synthetic scheme illustrates the way used for yrehesis of target compounds (Figure 1). The strest of
compounds were characterized by IR,NMR, *C NMR and elemental analysis.

Acute Toxicity Studies

The synthesized compounds were investigated far tbheicity (Table 1), (Figure 2). It was ascertaghthat all
tested compounds have low toxicity, the lowestdibxiwas showed bgf, 7f, 8e and8f.

Antimicrobial evaluation

All the synthesized Schiff bases were evaluatednfeitro antibacterial activity against four Gramositive bacteria
(Staphylococcus aureus, Staphylococcus epidermidiisiococcus luteus and Bacillus cergusnd two Gram-
negative bacteriggscherichia coli and Pseudomonas aeruginjosad antifungal activity against fungigpergillus
niger) [26, 27, 28].

From the results, we can see that the synthesizeiff Bases were moderately active against testiedoorganisms
with the range of MIC values for S. aureus (0.12521g/mL), S. epidermidis (0.35-21.6 pg/mL), M.elus (0.1-
22.6 pg/mL), B. cereus (0.25-21.4 pg/mL), E. c6lil6-19.8 pg/mL), P. aeruginosa (0.21-21.2 pg/mAL)niger
(2.4-21.6 pg/mL). The compound 5-(2-Mercaptophe@¥N-(4-hydroxy-3-methoxybenzylidene)-4-
aminophenyl}-1,3,4-thiadiaz -olé8f was found to exhibit the most potent antimicrolaietivity with the MICs of
0.12, 3.1, 2.9, 0.25, 0.16, 0.27 and 2.4 pg/mLreges. aureus, S. epidermidis, M. luteus, B. cereusoli, P.
aeruginosa and A. niger respectively and also macBve than Ciprofloxacin and Ketoconazole against
Staphylococcus aureus, Escherichia coli, Aspergiliger. From the SAR studies, clearly compousfdexhibited
significant antimicrobial activity when compared standard drugs Ciprofloxacin and Ketoconazole. e®©th
compoundsta-f, 7a-f, 8a-e also showed good antibacterial and antifungal &iess The compoundf showed
maximum activity might be due to para substitutielectron withdrawing group, ortho substituted alfdril group
in disubstituted 1,3,4-thiadiazole. While the otkempounds, though they contain electron donatiogig ortho
substituted hydroxyl group unfortunately producezhivantimicrobial activity (Table 2), (Figure 3).
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Figure 3: Antimicrobial studies of most active synthesized compound

Antioxidant activity

Total Phenolic content

The Total Phenolic content in synthesized deriestiwas obtained (Table 3). The Gallic acid lineawe obtained
using the y = 0.002 x + 0.063?R 0.997 (Figure 4). The Total Phenolic of the kgsized compounds is given in
Table 3.

DPPH radical scavenging activity

The photometric evaluation of the antioxidant cdtyaof the synthesized compounds showed good ad@mk
capacity (Figure 5). The kg value of the most active synthesized compounds §§eand standard antioxidant
(ascorbic acid) such as 273.28 pg/mL, 245.67 pug/al9.48 pug/mL respectively. A lower J§value indicates a
higher free radical scavenging activity[29].

Ferrous reducing power
The reducing ability of synthesized compounds iaseel with increasing concentration of the sampte Aigher
absorbance value indicated that high antioxidapaciy [30]. The result showed significant value8a and 8f
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compared to other compounds. The result showedtibaynthesized compounds posses ferric iorg)(Felucing
ability (Figure 6).

Calibration curve of Gallic acid
3.5
y=0.002x+ 0.063
3 Pod R?=0.997
2.5
[+#]
S /‘
£ yd
_‘E 13 P ¢ Seriesl
= _
1 — Linear (Series1)
0.5 /‘/
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0o &
0 500 1000 1500
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Figure4: Calibration curve of Gallic acid
DPPH radical scavenging activity
150 - .
- vitc
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=
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=
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0 L] L] 1
0 500 1000 1500
Concentration (mcg/mL)
Figure 5: DPPH radical scavenging activity
Note: 6a-d, 7a-f, 8a-b not done due to less totardlic content
Fe** chelating activity assay

The Fé" chelating activity of synthesized compounds shopetntial chelating power and thesj@alue for 8e, 8f
and standard was found to be 633.26 pug/mL, 448@ml, 318.05 pg/mL respectively (Figure 7). Theniro
generates free radicals through the fenton and Haléeiss reactions that prevent the oxidation dpma
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Figure6: Ferrousreducing power
Note: 6a-d, 7a-f, 8a-b not done due to less totaidlic content

Fe2+ chelating activity assay
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Figure 7: F€* chelating activity assay
Note: 6a-d, 7a-f, 8a-b not done due to less totaidlic content
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Table 1: LDs, value of synthesized compounds

L Dso (Mmg/kg body weight)

Comp. 24hours 48hours 7 days Average
6a 1250 1250 1020 11733
6b 126t 1265 102t 118t
6C 1275 1275 1075 1208.3
6d 1575 1575 1145 1431.6
6e 206t 206t 201¢ 2048.%
6f 2395 2395 2010 2266.6
7a 1295 1295 925 1171.6
7h 113¢ 113t 92(C 1063.:
7c 1065 1065 905 1011.6
7d 1195 1195 1045 1145
Te 2045 2045 1895 1995
7f 2395 2395 2015 2268.3
8a 1275 1275 1035 1195
8b 1425 1425 935 1261.6
8c 1655 1655 1145 1485
8d 2165 2165 2065 2131.6
8e 2395 2395 2125 2305
8f 2405 2405 2215 2341.6

Table 2: Effect of synthesized compounds on human pathogenic tested microor ganisms

In vitro antimicrobial activity of Synthesized commds expressed as the MIC (ug/mL)

Compound S.aureu  S. epidermidi M. luteus  B. cereu E. coi P. aeruginos  A. nigel
6a 19.35+.12  16.81+.07 22.5+08 21.35+.05 19.7+.08 17.31+.07 21.2+.08
6b 18.35+.12  21.58+.07 14.55+.05 17.16+.10 18.3+.08 21.21+.11  19.41+.09
6¢ 14.56+.15 15.16+.08  13.71+.07 15.25+.05 19.61+.07 18.25+.10  20.3+.08
6d 13.53+.12  14.55+.05 12.23+.08 17.71+.09 14.5+.08 19.11+.04 21.51+.09
6e 3.7+.08 12.31+.07  14.18+.07 4.58+.04 0.96+.01 3.61+.09 5.13+.05
6f 0.18+.01 5.28+.07 2.73+.08 0.27+.01 0.16+.01 0.37+.01 4.41+.07
7a 20.48+.07  21.3+.06 17.51+.09 17.41+.07 16.38+.09  18.5+.08 14.7+.08
7b 21.5+.08 18.38+.07 14.5+.08 16.36+.05 12.7+.06 19.3+.08 15.3+.08
7c 18.53+.10 20.51+.07 16.71+.09 17.4+.08 14.48+07 14.41+09 17.48+.11
7d 17.26+.05 16.41+.07 12.8+.08 14.53+.08 17.41+.07 13.83+.10 18.78+.11
e 14.41+.14 13.73+.08 17.51+.07 18.43+.05 14.2+.08 17.41+.07 17.11+.07
7f 0.22+.01 4.8+.08 6.2+.08 14.75+.05 0.64+.01 5.7+.08 4.16+.05
8z 12.56+.05 19.3%+.0€ 18.61+.0¢ 12.21#+.0¢ 15.71+.12 18.£+.0€ 14.2+.0€
8b 14.71+.09  17.75+.08 17.71+.09 12.18+.09 14.15+.05 11.21+.07 18.21+.09
8c 15.61+.07 16.86+.05 14.8+.08 9.63+.08 17.68+.09  10.4+.08 5.38+.11
8d 3.14+.01 5.51+.07 2.81+.0¢  4.15+0t  0.75+.01 4.2:+.0¢ 3.7+.0¢
8e 0.21+.01 0.38+.01 0.12+.01 0.28+.01 0.16+.01 0.22+.01 3.55+.05
8f 0.12+.01 0.35+.01 0.11+.01 0.24+.01 0.14+.01 0.20+.01 2.3+.08

Ciprofloxacin (100 pg/dist  0.21+.01 0.37+.01 0.12+.01 0.3z+.01 0.21+.01 0.23+.01
Ketoconazole (100 pg/disc) 5.6+.08
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Table 3: Total Phenolic content of 6a-8f

Sno. Compounds  Absorbance Total Phenalic content
1 6a 1.026 481.5
2 6b 1.104 520.5
3 6C 1.056 496.5
4 6d 1.149 543
5 6e 1.193 565
6 6f 1.20¢ 570.

7 7a 0.963 450
8 7b 0.979 458
9 7c 1.01Z 474 ¢
10 7d 1.027 482
11 7e 1.019 478
12 7f 1.12¢ 531
13 8a 1.011 474
14 8b 1.026 481.5
15 8c 1.164 550.5
16 8d 1.267 602
17 8e 1.298 617.5
18 8f 1.312 624.5
CONCLUSION

The antimicrobial activity of the synthesized compds may be due to the presence of various phaphace with
might increase the lipophilic character of the moales, which might facilitate crossing through bigital
membrane of the microorganism and thereby inhiitgtrtgrowth.

The antioxidant activity of the synthesized compisimay be due to the presence of SH and OH grdwpan
donate hydrogen atom and exist in radical formsTdain scavenge the free radicals which involvedidstructive
biochemical reaction. In conclusion, we reportedeh& simple and convenient route for synthesisoofies new
derivatives of 1,3,4-thiadiazole for antioxidantantimicrobial evaluation.

Acknowledgements
We would like to thank the management, faculty aogbport staff from Shri Rawatpura Sarkar Institofe
Pharmacy, Kumhari, Durg, C.G., India.

REFERENCES

[1] Bharti, S.K., Nath, G., Tilak, R., Singh, S.KSynthesis, antibacterial and anti-fungal actigited some novel
Schiff bases containing 2,4-disubstituted thiaziolg, EUR. J. Med. Chem2010, 45(2), 651-660.

[2] Da Silva, C.M., da Silva, D.C., Modolo, L.V.,I¥es, R.B., de Resende, M.A., Martins, C.V., deirkat A.,
Schiff bases: a short review of their antimicrolaieivities,J. Adv. Res2011, 2(1), 1-8.

[3] Rosu, T., Pahontu, E., Maxim, C., Georgescy3&anica, N., Gulea, A., Some new Cu(ll) complec@staining
an ON donor Schiff base: Synthesis, characterigatial antibacterial activitfgolyhedron2011, 30, 154-162.

[4] Gudipati, R., Anreddy, R.N., Manda, S., Synikesharacterization and anticancer activity of @iert3-{4-(5-
mercapto-1,3,4-oxadiazole-2-yl)phenylimino}indokrene derivativesSaudi Pharma. J2011, 19(3), 153-158.
[5] Hranjec, M., Stacevic, K., Pavelic, S.K., Luci®., Paveli, K., Zamola, G.K., Synthesis, specmp&
characterization and antiproliferative evaluationvitro of novel Schiff bases related to benzimwlag, Eur. J.
Med. Chem.2011, 46(6), 2274-2279.

[6] Prasad, K.S., Kumar, L.S., Revanasiddappal,.H\Vjay, B., Jayalakshmi, B., Synthesis charaeztgion and
antimicrobial activity of Cu(ll), Co(ll), Ni(ll), E(Il) and Ru(lll) complexes with clomiphene citra@hem. Sci. J.,
2011, 28, 1-11.

[7] Pulate, C.P., Gurubasavrajswamy, P.M., Antra/.RGoli, D., Microwave assisted synthesis andnaicrobial
activity of novel azetidinones from dehydroacetalnt. J. Drug. Des. Discov2011, 2(2), 483-487.

[8] Bhat, A.R., Azam, A., Choi, ., Athar, F., 3;84-Thiadiadiazole-2yl)quinoline derivatives Syedls
characterization and anti-microbial activigtir. J. Med. Chem2011, 46(7), 3258-3166.

[9] Gilani, S.J., Khan, S.A., Siddiqui, N., Syntleeand pharmacological evaluation of condensedrbeyelic 6-
substituted 1,2,4-triazolo-[3,4-b]-1,3,4-thiadiszodnd 1,3,4-oxadiazole derivatives of isoniazBiporg. Med.
Chem. Lett.2010, 20(16), 4762-4765.

50



Ajit Kumar Pandey et al Int. J. Pharm. Res. Allied Sci., 2016, 5(3):37-51

[10] Alagawadi, K.R., Alegaon, S.G., Synthesis eltéerization and antimicrobial activity evaluatiohnew 2,4-
thiazolidinediones bearing imidazo[2,1-b][1,3,4]atliazole moiety,Arabian J. Chem.,2010, 4(4), doi: 10.
1016/j.arabjc.2010.07.012.

[11] Dong, W.L., Liu, Z.X., Liu, X.H., Li, Z.M., Zho, W.G., Synthesis and antiviral activity of nearydamide
derivatives containing 1,2,3-thiadiazole as inlutst of hepatitis B virus replicatiofsur. J. Med. Chem2010,
45(5), 1919-1926.

[12] Nisarat, S., Bernd, L. F., Thomas, E., JddeP., Michael, H., Traditionally used Thai mediirplants: in
vitro anti-inflamatory, anticancer and antioxidawtivities.,J Ethnopharmacol 2010, 130(2), 196-207.

[13] Cerutti, P. A., Oxidative stress and carcinoggs,Eur J Clin Invest.1991, 21(1), 1-5.

[14] Farombi, E. O., Fakoya, A., Free radical sceieg and antigenotoxic activities of natural PHencompounds
in dried flowers of Hibiscus sebdariffa IMol Nutr Food Res2005, 49(12), 1120-1128.

[15] Onasanwo, S. A., Singh, N., Olaleye, S. B.sia V., Palit, G., Anti-ulcer & antioxidant activgs of
Hedranthera barteri {(Hook F.) Pichon} with possibhvolvement of A, K" ATPase inhibitory activitindian J.
Med. Res.2010, 132, 442-449.

[16] Subudhi, B. B., Shaoo, S. P., Synthesis andluation of Antioxidant, Anti-inflammatory and Antcer
Activity of Conjugates of Amino Acids with Nifedipe,Chem. Pharm. Bull2011, 59(9), 1153-1156.

[17] Kim, H., Oxidative stress in Helicobacter pytonduced gastric cell injurylnflammopharmacology2005,
13(1), 63-74.

[18] OECD., Guidelines on Active oral toxicity (AQ Environmental health and safety monograph sere®sting
adjustment no. 4252001.

[19] Hawkey, P. M., Lewis, D. A., Medical Bactergy — A Practical Approach. United Kingdom: Oxford
University Press]994.

[20] Singleton, V. L., Orthofer, R., Lamuela-Ravesit R. M., Analysis of total phenols and otherdaon
substrates and anti-oxidant by means of Folin-tieaa reagent Method&nzymol. 1999, 299, 152-178.

[21] Susanta, K. M., Goutam, C., Gupta, M., Mazumdég. K., In vitro antioxidant activity ofDiospyros
malabaricaKostel bark|ndian J Exp Biol.2006, 44, 39-44.

[22] Oyaizu, M., Studies on products of browningaeprepared from glucosamirdgn J Nutr.,1986, 44(6), 307-
315.

[23] Dinis, T. C. P., Madeira, V. M. C., Almeida, .M.. M., Action of Phenolic derivates (acetoamineph
salycilate and 5-aminosalycilate) as inhibitorsneémbrane lipid peroxidation and as peroxyl radsmdvengers,
Arch Biochem Biophys1994, 315, 161-169.

[24] Abdel Hamide, S.G., Al-Omar, M.A., SEI-Azabdé&l and EI-Obeid, H.A., Synthesis of some new 4)3H
guinazoline Analogs as Potential Antioxidant AgedtsSaudi. Chem. SoQ06, 10, 111-128.

[25] Parashar, B., Punjabi, P.B., Gupta, G.D., Bl@&n/.K., Synthesis of some novel N-arylhydrazoee\dtives
of N-phenyl anthranilic acidnt. J. Chem. Tech. Re2Q09, 1, 1022-1025.

[26] Foroumadi, Alireza., Soltani, Fatemeh., Mosh&fohammad Hasan., Ashraf-Askari, Rogheeyeh., I®sit
and in vitro antibacterial activity of some N-(5/al,3,4-thiadiazole-2-yl)piperazinyl quinolone dextives, Il.
Farmaco,2003, 58(10), 1023-1028.

[27] Song, Bao-An., Liu, Fang., Luo, Xiao-QiongBhadury, Pinaki S., Yang, Song., Jin, Lin-HongueXWei.,
Hu, De-Yu., Synthesis and antifungal activity ofvab sulfoxide derivatives containing trimethoxypkkn
substitutedl,3,4-thiadiazole and 1,3,4-oxadiazaéety, Bioorg. Med. Chem2008, 16(7), 3632—3640.

[28] E, Yousif., Rentschler, Eva., Salih, Nadiaali®on, Jumat., Ayad, Hameed., Katan, Mustafa. ti$gis and
antimicrobial screening of tetra Schiff bases &,4,5-tetra (5-amino-1,3,4-thiadiazole-2-yl)benzedhsurnal of
Saudi Chemical Societ§011, 18(3), doi:10.1016/j.jscs.2011.07.007.

[29] Francis, M.A., Peter, N.U., Julius, O.0., Jpl, Patrick, I., Xiao-Jian, Y., et. al., Free icadl scavenging
activity and immunomodulatory effect of Stachytafzhangustifolia leaf extradtpod Chem.2010, 119 (4), 1409-
1416.

[30] Ercan, B., Ekrem K., Evaluation of reducingwmy and radical scavenging activities of water atizhnol
extracts from sumac (Rhus coriaria Epod Res Int.2011, 44 (7), 2217-2221.

51



