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ABSTRACT
In the present study, six new derivatives (S1-S6) of benzothiazoles were synthesized and evaluated their anticancer activity. 4, 6-di substituted
aniline on reacting with potassium thiocynate formed 2-amino benzothiazoles, which on reacted with aromatic aldehyde formed schiff’s base
derivative. Compounds (S1-S6) were synthesized by reacting schiff’s base derivative with thomalic acid (TMA) and o-aminothiophenol. All
synthesized compounds were identified by IR, 1H-NMR and Mass Spectra. These newly synthesized compounds were evaluated for their in-vitro
anticancer activity towards human cervical cancer cell lines.
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INTRODUCTION
Amino-benzothiazoles constitute an important class of compounds.
In recent year heterocyclic compounds analogues and derivatives
have attracted strong interest due to their useful biological and
pharmacological properties. The small and simple benzothiazole
nucleus is present in compounds involved in research aimed at
evaluating new products that possess biological activities, such as
anticancer[7-10], antimicrobial[11], antifungal[12] and antiinflammatory[13].
Cancer represents one of the most severe health problems
worldwide, and it is predicted to continue to become the leading
cause of death within the coming years. Chemotherapy, or the use of
chemical agents to destroy cancer cells, is a main in the treatment of
malignancies.
In the present work, we report the synthesis of new heterocyclic
compound,
5-(benzo[d]thiazol-2-ylmethyl)-3-(6-substitutedbenzo
[d]thiazol-2-yl)-2-phenyl thiazolidin-4-one and its derivatives.
Anticancer activity of the compounds was also evaluated and discussed.
MATERIALS AND METHODS
All melting points were determined in open capillary tube and were
uncorrected. IR spectra were recorded in potassium bromide pellets
on FTIR 8300 (Shimadzu) spectrometer; H-NMR spectra were
recorded on AVANCE 300 MHz TMS as internal standard. Mass
spectra were recorded on SHIMADZU QP 2010 PLUS. All the
reactions were monitored by thin layer chromatography carried out
on 0.25 mm thick silica gel-G plate using iodine vapour for detection
(solvent system- toluene: ethyl acetate: formic acid (5:4:1)).
Synthesis of 6-substituted-1, 3-benzothiazole-2-amine (I)
Potassium thiocyanate (0.055mol) was added to a solution of the
appropriate aniline (0.01mol) in glacial acetic acid (40 ml). To this
mixture a solution of bromine (0.055mol) in acetic acid (8 ml) was
added drop wise and the temperature was maintained below 35 °C
with a water bath. After the addition was complete, the reaction
mixture was stirred at room temperature for 5 h. Then, the reaction
mixture was poured into water, neutralized with ammonia solution,
which was purified by column chromatography on silica gel (toluene:
ethyl acetate: formic acid) to give the required 2-amino benzothiazole.
Synthesis of 2-(benzylidene)-6-substituted benzothiazoles (II)4
A mixture of compound I (0.001mol), aromatic aldehyde (0.01 mol)
and 2-3 drops of glacial acetic acid in ethanol (20ml) was refluxed
for 3hrs. The solvents were removed under the reduced pressure.
The residue were stirred with ice cold water, filter and dried.

Synthesis
of
3-(6-fluorobenzothiazol-2-yl)-4-oxo-2phenylthiazolidine- carboxylic acid (
A mixture of compounds II, (0.01 mol) and thiomalic acid (TMA)
(0.01 mol) was added to small pinch of zinc chloride and DMF (
dimethyl formamide) (20 ml) was refluxed for 6 hr. the reaction was
neutralized with sodium bicarbonate solution, the formed product
was flirted and recrystalized to give the compound III respectively.
5-(benzothiazol-2-ylmethyl)-3-(6-fluorobenzothiazol-2-yl)-2phenylthiozolidin-4- one (4a-f)
A mixture of compound III (0.01 mol) with 2-aminothiophenol (0.01
mol) in glacial acetic acid (5ml) was heated under reflux for 2hr. the
product obtained after cooling was collected by filtration and
purified by recrystallization with ethanol to give IV.
5-(benzo[d]thiazol-2-ylmethyl)-3-(6-fluorobenzo[d]thiazol-2yl)-2-phenyl thiazolidin-4-one (S1):
Yield: 74%, m.p.214 ºC, IR (KBr): 751.18 (C-F str), 1328 (C-S str),
3479 (NH str), 3084(Ar-CH str), 1148 (C-N str), 1718 (cyclic C=O
str). 1H-NMR (DMSO)(δppm): 6.67-8.87 (m, 12H, Ar-CH), 2-3 (s, 2H,
CH), 3.5 (2H, Methylene). EI-MS m/z: 477.
5-(benzo[d]thiazol-2-ylmethyl)-3-(6-chlorobenzo[d]thiazol-2yl)-2-phenyl thiazolidin-4-one (S2):
Yield: 70%, m.p.217 ºC, IR (KBr): 811 (C-Cl str), 1357 (C-S str), 3430
(NH str), 3091(Ar-CH str), 1206 (C-N str), 1624 (C=O str). 1H-NMR
(DMSO)(δppm): 6.67-8.87 (m, 12H, Ar-CH), 2-3 (s, 2H, CH), 3.5 (2H,
Methylene). EI-MS m/z: 493.
5-(benzo[d]thiazol-2-ylmethyl)-3-(6-bromobenzo[d]thiazol-2yl)-2-phenyl thiazolidin-4-one (S3):
Yield: 65%, m.p.218 ºC, IR (KBr): 609 (C-Br str), 1344 (C-S str), 3385
(NH str), 3079(Ar-CH str), 1857 (C=O str). 1H-NMR (DMSO) (δppm):
6.67-8.87 (m, 12H, Ar-CH), 2-3 (s, 2H, CH), 3.5-5.6 (2H, Methylene).
EI-MS m/z: 538.
5-(benzo[d]thiazol-2-ylmethyl)-3-(6-methoxybenzo[d]thiazol2-yl)-2-phenyl thiazolidin-4-one (S4):
Yield: 78%, m.p.221 ºC, IR (KBr): 2852 (C-OCH3 str), 1328 (C-S str),
3084(Ar-CH str), 1718 (C=O str). 1H-NMR (DMSO)(δppm): 7-8 (m,
12H, Ar-CH), 2-3 (s, 2H, Hetero-CH), 3.5-4.0 (m, C-OCH3), 2.5 (2H,
Methylene). EI-MS m/z: 487.
5-(benzo[d]thiazol-2-ylmethyl)-3-(6-nitrobenzo[d]thiazol-2yl)-2-phenyl thiazolidin-4-one (S5):
Yield: 61%, m.p.218 ºC, IR (KBr): 2852 (C-OCH3 str), 1328 (C-S str),
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3408, 3084(Ar-CH str), 1718 (cyclic C=O str). 1H-NMR
(DMSO)(δppm):7-8 (m, 12H, Ar-CH), 2-3 (s, 2H, Hetero-CH), 3.5-4.0
(m, C-OCH3), 2.5 (2H, Methylene). EI-MS m/z: 487.
5-(benzo[d]thiazol-2-ylmethyl)-3-(4,6-dinitrobenzo[d]thiazol2-yl)-2-phenyl thiazolidin-4-one (S6):
Yield: 53%, m.p.214 ºC, IR (KBr):1315 (C-NO2 str), 1355 (C-S str),
3080(Ar-CH str), 1115 (C-N str), 1857 (C=O str).1H-NMR
(DMSO)(δppm):6.67-8.0 (m, 11H, Ar-CH), 3.5-3.8 (s, 2H, CH), 2.5 (s,
1H, methylene). EI-MS m/z: 550.

KMCH, for providing facilities to carryout the work, Spectra and
Pharmacological screening.
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RESULTS AND DISCUSSION
The parent compound 5-(benzo[d]thiazol-2-ylmethyl)-3-(6fluorobenzo[d]thiazol
2-yl)-2-phenyl
thiazolidin-4-one.
The
structure of this compound was assigned on the basis of analytical
and spectral data [Mass: M+ at m/z 477; IR (KBr): 1328 (C-S),
3084(Ar-CH), 1148 (C-N), 1718 (C=O), 1H-NMR (DMSO):6.67-8.87
(m, 12H, Ar-CH), 2-3 (s, 2H, CH), 3.5 (2H, Methylene)].
IR spectra of compounds (S1, S2, S3, S4, S5 and S6) showed
absorption bands in the range of 2200-2226 cm-1. which can be
assigned to CN stretch and absorption bands in the range of 19001600 cm-1 are due to C=O stretch. Mass spectra of compounds
showed molecular ion peaks which correspond to their molecular
weights. 1H-NMR spectral data is also in agreement with structures
assigned to compounds.
Anticancer activity studies
All the compounds synthesized were screened for in-vitro
anticancer activity against HeLa (Human Epithelial cervix cancer cell
line) cell lines by MTT [3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl
tetrasolium bromide] assay method along with control. The
percentage inhibition of each compound was calculated.
Toxicity of test compound in cells was determined by MTT assay
based on mitochondrial reduction of yellow MTT tetrasolium dye to
a highly colored blue formazan product. 1x105 cells/ml in 96- well
plates were incubated and compounds with series of concentrations
(100, 10, 1.0 and 0.1 µ M) tested for 48 hrs at 37 ºC in EMEM (Eagles
Minimum Essential Medium) containing 10% FBS [Fetal Bovine
Serum] medium. Then the above media was replaced with 90μl of
fresh serum free media and 15μl of MTT reagent (5mg/ml) and
plates were incubated at 37 ºC for 4h. The absorbance at 570nm was
measured on a spectrophotometer using micro plate reader IC-50
values were determined and results are summarized in the Table-2.
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CONCLUSION
All the newly synthesized compounds were screened for anticancer
activity at a concentration of 100, 10, 1, and 0.1µM. All compounds
showed good anticancer activity against HeLa cell lines.
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The results show that the compound S1 (F), S2 (Cl) and S4 (OCH3)
has significant and moderate anticancer activity against HeLa cell
lines than other compounds.
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