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Abstract— 4-methylaniline in chlorobenzene reacted with 

sulphuric acid, sodium thiocyanate and sulfuryl chloride to 

give 2-amino-6-methyl benzothiazole. This 2-amino-6-

methyl benzothiazole was  later  further reacted with 2-(2,2-

difluoroethoxy)-6-(trifluoromethyl)benzene-1-sulfonyl 

chloride in the presence of Dichloromethane and anhydrous 

Pyridine to afford 2-(2,2-difluoroethoxy)-N-(6-

methylbenzo[d]thiazole-2-yl) 6(trifluoromethyl) 

benzenesulfonamide. 
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I. INTRODUCTION 

Benzothiazoles are bicyclic ring systems with a thiazole ring 

fused with benzene. The substituted derivative of 2-amino-

6-methyl benzotiazole comprises the broad spectrum for a 

number of biologically active compounds. In recent years, 

substituted benzothiazole are the most extensively 

investigated class of compounds, which exhibit various 

biological activities, such as antimicrobial, anti-

inflammatory, anti-HIV and analgesic [1-4]. Further, there 

are few references available on the synthesis of hetero 

cycles fused with a substituted methyl benzothiazole ring.  

Asundaria, Shahrukh T. et al [5] shows the 

synthesis of Sydnone Sulfonamide Derivatives. These 

synthesized sulfonamide derivatives of substituted 2-amino-

6-methyl benzothiazole shows Antibacterial, Antifungal, 

Antiproliferative and Anti-HIV activities with high 

spectrum. 

(Scheme -1) 

 
Fig. 1: 

A. Steps/Stages 

1) S:Me2CO, 5h, rt 

2) R:C5H5N, 1h, rt; 2h, rt 

Patel, N. B. and Agravat, S. N. et al [6]   synthesized 

Sulfonamide Derivative bearing an amino group and sulphur 

as hetero atom. These synthesized sulfonamide derivatives 

of substituted 2-amino-6-methyl benzothiazole shows 

Antibacterial activities. 

 
Fig. 2: 

Steps/Stages  

1) S:H2O, S:C5H5N, S:Ac2O, 5 h, heated; cooled, acidify 

2) R:NaOH, R:H2SO4, S:H2O 

3) R:K2CO3, R:Cu, S:EtOCH2CH2OH, 5 h, 140°C; 

cooled 

4) R:HCl, S:H2O, pH 5 

H. M. Dıaz et al. [7] carried out the antidiabetic activity 

of N-(6-substituted-1,3-benzothiazol-2-yl) 

benzenesulfonamides. N-(6-Substituted-1,3-benzothiazol-2-

yl) benzenesulfonamide derivatives were synthesized and 

evaluated for their in vivo antidiabetic activity in a non-

insulin-dependent diabetes mellitus rat model. Several 

compounds synthesized showed significant lowering of 

plasma glucose level in this model. As a possible mode of 

action, the compounds were in vitro evaluated as 11b-

hydroxysteroid dehydrogenase type 1 inhibitors. The most 

active compounds were docked into the crystal structure of 

11b-HSD1. Docking results indicated potential hydrogen 

bond interactions with catalytic amino acid residues. 

 
Fig. 3: 
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Yoshida et al.(8) have synthesized a highly potent 

benzothiazole derivative bearing an amido group that 

displays excellent in vivo inhibitory effect on tumor growth. 

Yaseen Al-Soud et al. (9) synthesized series of N-[2-(4 

(benzo[d] thiazol-2-yl) piperazin-1-yl-2-oxoethyl] benzene 

sulfonamide and tested in vitro, against a large panel of 

human cell lines derived from haematological [ human T-

cells containing an integrated HTLV-1 genome, human 

acute T-lymphoblastic leukaemia, human splenic β-

lymphoblastoid cells , Human acute β-lymphoblastic 

leukemia] and solid [skin melanoma, breast 

adenocarcinoma, lung squamous carcinoma, hepatocellular 

carcinoma, Prostate carcinoma or normal tissues lung 

fibroblasts]. 

 
Fig. 4: 

II. EXPERIMENTAL SECTION 

[A] Synthesis of  2-amino-6-methyl benzothiazole (10) -  

A solution of 5 g. (0.0466 mole) of 4-methylaniline in 30 

ml. of chlorobenzene is prepared in a  three-necked, round-

bottom flask fitted with a stirrer, reflux condenser, 

thermometer, and dropping funnel. Over a period of 5 

minutes, 2.5 g. (0.0225 mole) of concentrated sulfuric acid 

is added dropwise. To the finely divided suspension of p-

toluidine sulfate is added 4.2 g. (0.0518  moles) of sodium 

thiocyanate, and the mixture is heated for 3 hours at 100° 

(inside temperature) in an oil bath. The solution, which now 

contains the thiourea, is cooled to 30°, and 8.45 g. (0.0626 

moles) of sulfuryl chloride is added over a period of 15 

minutes, with care that the temperature does not exceed 50°. 

The mixture is kept at 50° for 2 hours (no further evolution 

of hydrogen chloride), after which the chlorobenzene is 

removed by filtration. 

 
Fig. 5: 

The solid residue is then dissolved in 100 mL. of 

hot water, alkaline the solution with concentrated 

ammonium hydroxide, The precipitated, 2-amino-6-methyl 

benzothiazole is filtered and washed with water. Solid 

product was washed with water, The crude product was 

isolated and crystallized from absolute ethanol. After drying 

to constant weight, the product weight 110 g. yield 67% , 

Melting point  135–136°C. 1H NMR (500 MHz, DMSO-d6) 

δ 7.43(s, 1H), 7.38 (s, 2H), 7.23-7.21 (d, 1H), 7.02-

7.00(d,1H), 2.33-2.30(s,3H). LC-MS (AP+): m/z=164.23, 

calcd. for C8H8N2S  (M+H+): 165.2. [B] 2-(2,2-

difluoroethoxy)-N-(6 methylbenzo[d]thiazole-2-yl)-6-

(trifluoromethyl)benzenesulfonamide. A solution of 2-(2,2-

difluoroethoxy)-6-(trifluoromethyl) benzene- 1-sulfonyl 

chloride (1g 3.076mmol) in DCM (3 mL) was added slowly 

to a stirred solution of  2-Amino-6-methylbenzothiazole 

(Cas no. 2536-91-6) (0.25 g, 1.522 mmol) and pyridine  (5 

mL, 63.21 mmol) in DCM (5 mL) at 10 °C. The reaction 

mixture was stirred at 25°C for overnight.Check TLC (ethyl 

acetate : Hexane – 40:60 Rf- 0.5), shows the reaction 

completion. 

 
Fig. 6: 

The reaction mixture was diluted with 5% HCL 

aqueous solution  (100 mL) and extracted with EtOAc (2 × 

50 mL). The organic layers were combined, washed with 

brine (100 mL), dried over sodium sulphate, filtered, and 

concentrated in vacuo to give  off-white solid. This solid 

was further crystallized with methanol (100%), dried 

product at 50°C as desired compound. (0.44 g, 0.975 mmol, 

64% yield). A sample was crystallised from MeOH (100%)  

for melting point analysis  mp 261-265 °C, 1H NMR (500 

MHz, DMSO-d6) δ 13.03 (brs, 1H), 7.78-7.76 (t, 2H), 7.75-

7.59 (m, 4H), 6.16-6.04 (m, 1H), 4.48-4.41 (t, 2H), 2.42-

2.36 (s, 3H), IR (KBr / cm-1) 1592, 1544, 1339, 1305, 823, 

808, 799. LC-MS (ES-): m/z = 452, calculated for 

C17H13F5N2O3S2 (M-H+): 451 

III. RESULT AND DISCUSSION  

A large number of drugs and biologically relevant molecules 

contain heterocyclic systems. Often the presence of hetero 

atoms or groupings imparts preferential specificities in their 

biological responses. The chemistry and biological study of 

heterocyclic compounds has been interesting field for a long 

time due to medicinal and agricultural reasons. The number 

of heterocyclic derivatives containing nitrogen and sulfur 

atom possess broad spectrum of biological activities. One of 

the most important heterocycle in medicinal chemistry is 

substituted benzothiazole with wide application of  Nicotinic 

Acetylcholine Receptor Antagonists[1]. And the other most 

important heterocycle in medicinal chemistry is pyridine 

with wide application including antimicrobial, anti-

inflammatory, anti-HIV, antiplasmodial, anti-tubercular, 

antibacterial and anticonvulsant [11-17] activities, and has 

much other important biological significance. 

All the reactions were performed in oven-dried 

glasswares and under nitrogen atmosphere. Column 

chromatography was performed using silica gel (60–120 
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mesh). All melting points are uncorrected and were recorded 

on open tube capillary method. 1H spectra were recorded at 

NMR Brucker 500 MHz. IR spectra were recorded on a 

Agilent technology FTIR spectrophotometer, using 

potassium bromide pellets; the frequencies are expressed in 

cm−1.  Thin-layer chromatography was performed using 

commercially prepared 60 F254 silica gel plates and 

visualization was effected with short wavelength UV light 

(254 nm) and staining over an Iodine chamber. Liquid 

chromatography mass spectra were recorded on Waters 

Acquity UPLC system. 

IV. CONCLUSION                                                                                                                                   

As a result, 2-(2,2-difluoroethoxy)-N-(6-

methylbenzo[d]thiazole-2-yl)-6 (trifluoromethyl) 

benzenesulfonamide (B) is formed smoothly with the 

reaction of  2-amino-6-methyl benzothiazole (A), and 2-

(2,2-difluoroethoxy)-6-(trifluoromethyl)benzene- 1-sulfonyl 

chloride . Reaction completed is in the presence of 

dichloromethane and Pyridine as base. Reactions proceeded 

in acceptable yields. These derivatives present a class of 

compounds that can be used as procedures for the synthesis 

of new derivatives with useful biological activities. 
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