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Abstract: 

 

Benzothiazepines are synthesized by conventional synthesis metho. The compounds have been screened for cytotoxic 

activity. Tested compounds were prepared by the reactions between 1, 3-diarylprop-2-enones with orthoamino thi0 phenol. 

All the products were tested for purity by TLC and charecterised by elemental analysis and different spectroscopic 

methods.  
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NTRODUCTION:  

 

The benzothiazepines are important nitrogen- and 

sulfur-containing seven-membered heterocyclic 

compounds in drug research since they possess 

diverse bioactivities. Benzothiazepines are the 

most well known representatives of benzologs of 1, 

4-thiazepine and one of the three possible benzo-

condensed derivatives, viz. 1, 4-and 1,5-

benzothiazepines. The benzothiazepine derivatives 

are of particular interest for lead discovery because 

they have been found active against different 

families of targets. The first molecule of 

benzothiazepine used clinically was diltiazem, 

followed by clentiazem, for their cardiovascular 

action. Therefore, the benzothiazepines are useful 

compounds in the drug research which has 

stimulated the invention of a wide range of 

synthetic methods for their preparation and 

chemical transformations. 

 

MATERIALS AND METHODS: 

Procedure for Synthesis of 1, 5-

Benzothiazepines  

 

Chalcones of 2,4-Dichloro Acetophenone (1 mill 

mole) and O-Amino thiophenol (1 mill mole) was 

dissolved in 10 ml of boiling methanol the heat was 

removed and piperidine (2 drops) was added. After 

the mixture had cooled to room temperature the 

additional 10 ml of methanol was added and heated 

until the slurry was dissolved. Then add 1 ml of 

Glacial acetic acid and allow the mixture at 250C 

for overnight. The yellow color crystals 

benzothiazepine was separated out. This was 

recrystallised with methanol and filtered. The 

scheme and physical characterization data will be 

given below. 

 

 
Chalcone derivative    2-Aminothiophenol      

Benzothiazepine derivative  

     

Table 1. Physical characterization data of 

benzothiazepines (BP1-BP12) 

about:blank
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Table 2. IR spectral data (KBr disc) of 

benzothiazepines (BP1-BP12) 

 
 

Table 3. 1 H NMR spectral data of 

benzothiazepines (BP1 – BP10) 

 
 

CYTOTOXICITY STUDIES: 

 

The in vitro cytotoxicity of the test compounds (B1 

to B12) was evaluated by the MTT assay. This is a 

colorimetric assay that measures the reduction of 

yellow 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl 

tetrazolium bromide (MTT) by mitochondrial 

succinate dehydrogenase. The MTT enters the cells 

and passess into the mitrochondria where it is 

reduced to an insoluble, coloured (dark purple) 

formazan product. The cells are then solubilized 

with DMSO and the released, solubilized formazan 

reagent is measured spectrophotometrically at 570 

nm. Since reduction of MTT can only occur in 

metabolically active cells, the level of activity is a 

measure of the viability of the cells. When the 

amount of dark purple formazan produced by the 

cells is treated with an agent compared with the 

amount of formazan produced by untreated control 

cells, the effectiveness of the agent in causing death 

of cells can be deduced through the production of a 

dose-response curve. 

 

 
MTT  Purple coloured complex 

 

REDUCTION OF MTT: 

MATERIALS:  
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HT-29 (colon cancer), MCF-7 (breast cancer) and 

DU- 145 (prostate cancer) cell lines were obtained 

from National Centre for Cell Science (NCCS), 

Pune, India. DMEM (Dulbeccos Modified Eagels 

Medium), MEM (Minimum Essential Media 

Eagle), MTT [3-(4, 5- dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide], Trypsin, EDTA 

were purchased from Sigma chemicals 

(St.Louis,MO). Fetal bovine serum (FBS) was 

purchased from Arrow Labs, 96 well flat bottom 

tissue culture plates were purchased from Tarson.  

 

METHOD: 

a) Maintainence of cell lines: 

 

HT-29 and DU-145 cell lines were grown as 

adherent in DMEM media, whereas MCF-7 was 

grown in MEM media supplemented with 10% 

fetal bovine serum. The cultured was maintained in 

a humidified atmosphere with 5% CO2.  

 

b) Preparation of samples for cytotoxicity: 

 

Stock solutions of test compounds (B1 to B25) 

were prepared (10 mg/mL) in DMSO and from 

them various dilutions were made with sterile water 

to get the final drug concentrations of 10, 50, 100 

and 200 mg/mL.  

 

c) Cytotoxicity evaluation:  

 

The cells were seeded in 96 well plates at a density 

of 1x104 (counted by Tryphan blue exclusion dye 

method) per well and were incubated for 24 h to 

recover. After incubation the medium was replaced 

with fresh media containing different dilutions of 

the test compounds. Then the plated were incubated 

for additional 48 h at 370C in DMEM/MEM with 

10% FBS medium. Following incubation, the 

medium was removed and replaced with 90 μl of 

fresh DMEM without FBS. To the above wells, 10 

μl of MTT reagent (5 mg/mL of stock solution in 

DMEM without FBS) was added and incubated at 

370C for 3-4 h, there after the above media was 

replaced by adding 200 μl of DMSO to each well 

(to dissolve the blue formazan crystals) and 

incubated at 370C for 10 min. The absorbance at 

570 nm was measured on a spectrophotometer.  

 

Methotrexate was used as reference drug for 

comparison. Assay was performed in triplicate for 

three independent determinations. The cytotoxicity 

was expressed as IC50 (μg/mL) which is the 

concentration of the compound that inhibited 

proliferation rate of the tumor cells by 50% as 

compared to the control untreated cells. IC50 

values were determined from the plot: % inhibition 

versus concentration.  

 

% inhibition at the given concentration =  

1- (Absorbace average) --------------------------------

-- x 100  

(Control absorbance average)  

IC50=Inv.log (50-c) / m; c and m derived from 

y=mx+c of plot of % inhibition Vs log C. The 

results of the compounds are shown in table 4. 

 

Table 4. Cytotoxicity of the new benzothiazepines 

(BP1 to BP12): (IC50 values in μg/mL) 

 
 

CONCLUSION  

 

All the synthesized benzothiazepines have been 

evaluated for their cytotoxicity against HT-29 

(colon cancer), MCF-7 (breast cancer) and DU-145 

(prostate cancer) cell lines. Methotrexate was used 

as the reference standard. The results clearly 

revealed that most of the 1,5- benzothiazepines 

possessed cytotoxic activity as evidenced by the 

IC50 values and is much higher than that of the 

chalcones indicating the positive contribution of 

benzothiazepine nucleus in enhancing the cytotoxic 

activity. Infact, a number of anticancer drugs being 

used currently possessed benzothiazepine nucleus 

as part of their structures. 
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