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ABSRACT  

The proposed work was carried out by following Schemes. In the 

Scheme-I the starting material cinnamic acid was reacted with thionyl 

chloride, in presence of pyridine in chlorobenzene medium to yield 3-

chlorobenzo[b]thiophene-2-carbonylchloride (1). Where as in the 

Scheme-II the 2-amino-6-substituted benzothiazole is prepared by the 

reaction of 4-substituted aniline and potassium thiocyanate in presence 

of bromine in acetic acid. In the scheme-III the compound N-(6-

substituted-1,3-benzothiazol-2-yl)-3-chloro-1-benzothiophene-2-

carboxamide (3a-f) was prepared by reacting 3-chlorobenzo[b] 

thiophene-2-carbonylchloride (1) and 2-amino-6-substituted 

benzothiazole (2) / 2-amino substituted pyridine in pyridine medium 

refluxed for 10-15 h furnished title compound N-(6-Substituted-1,3- 

benzothiazol-2-yl)-3-chloro-1-  benzothiophene-2-carboxamide (3a-f). The structures of the 

all synthesized compounds were characterized by their spectral data like 
1
H NMR, Mass and 

IR Spectra. The synthesized compounds were evaluated for the anthelmintic activity.   

 

KEYWORDS: Benzothiophene, Synthesis, Characterization, anthelmintic activity.  

 

INTRODUCTION 

The drug design by molecular manipulation is a productive source of new drugs. The 

biological study of natural products with medicinally useful property and some of the 

derivatives and analogues furnish the early ‘Lead’ about the possible relation of chemical 

structure and overall biological behavior of the compound. Further, it soon became evident 

that certain structural groups present in the natural products were present in other compounds 

having same biological activity and this observation was a guiding thought in the present 

World Journal of Pharmaceutical Research 
 SJIF Impact Factor 8.084 

Volume 9, Issue 5, 1838-1849.          Research Article              ISSN 2277– 7105 

Article Received on 

15 March 2020, 
 

Revised on 05 April 2020, 

Accepted on 26 April 2020 
 

DOI: 10.20959/wjpr20205-17450 
 

 

 

 

 

 

 

 

*Corresponding Author 

Dr. H. J. Kallur 

Department of 

Pharmaceutical Chemistry, 

R.M.E.S's College of 

Pharmacy, Balaji Nagar, Old 

Jewargi Road, Kalaburagi-

585102, Karnataka, India. 



www.wjpr.net                                Vol 9, Issue 5, 2020. 

Kallur et al.                                                           World Journal of Pharmaceutical Research  

1839 

work in exploring the synthesis of some new benzothiophene compounds with a desire to 

obtain highly potent, more specific and less toxic drugs. Combination of two or more active 

moieties into one is a common procedure of manipulation and this can possibly results in 

augmenting the activity, removal of untoward side effects and particularly prevent the 

development of resistance by the infectious micro-organisms. 

 

By considering the above facts we plan to synthesize a biheterocyclic system comprising of 

benzothiophene nucleus and biologically important heterocyclic system like benzothiazole 

moiety. We have also planned to evaluate the synthesized compounds for anthelmintic 

activity. 

 

MATERIALS AND METHODS 

All reagents and solvents used were of analytical grade have been purchased from S. D. Fine. 

Chem. Ltd. Mumbai, India & sigma-Aldrich. Melting points were determined by using 

Toshniwal apparatus in open capillaries and are uncorrected. The purity of the compounds 

was checked by TLC on silica gel G plates using Methanol: Chloroform (7:3) solvent system 

and U.V lamp used as a visualizing agent. IR spectra were recorded using KBr pellets on a 

JASCO FT/IR-5300 spectrophotometer. 
1
H-NMR spectra on a Varian EM-200 

spectrophotometer using DMSO and CDCl3 solvent and TMS as internal standard (chemical 

shift values expressed in δ ppm). Mass spectra were recorded by LCMS technique. 

 

EXPERIMENTAL   

1. Synthesis of 3-chlorobenzo[b]thiophene-2-carbonylchloride (1) 

 

 

A stirred mixture of cinnamic acid (0.5 mol), pyridine (0.05 mol), thionyl chloride (0.77 mol) 

and chlorobenzene (300 ml) was heated at reflux for 48 hr. excess of thionyl chloride was 

removed under reduced pressure and the remaining material was suspended in hot hexane 

(800 ml) the filtered. The hot filtrate was treated with charcoal, filtered and allows cooling; 

the obtained precipitate was collected as yellow needled, m.p. 114-116
o
C. 
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2. Synthesis of 2-amino-6-substituted benzothiazole (2) 

 
 

To a solution of 4-substituted aniline (0.2 mol) and potassium thiocyanate (0.8 mol) in acetic 

acid (360 ml) added drop wise with stirring a solution of bromine (0.2 mol) dissolved in 

acetic acid (150 ml) by maintaining the temperature 30 
o
C by keeping in ice bath. After all 

the bromine solution added the mixture was stirred for 10-15 h, the mixture was filtered 

neutralized with aq ammonia solution. The obtained precipitate was filtered washed with 

water and dried. The crude product was recrystallized with suitable solvents. The physical 

data was presented in the Table No 1. 

 

3. Synthesis of N-(6-Substituted-1,3-benzothiazol-2-yl)-3-chloro-1-benzothiophene-2- 

carboxamide (3 a-f)  

 

 

The compound 3-chlorobenzo[b]thiophene-2-carbonylchloride (1) (0.002 mol) and 2-amino-

6-substituted benzothiazole (2) / 2-aryl substituted amine (0.002 mol) dissolved in 25-30 ml 

of pyridine and refluxed for 10-15 h. The reaction mixture was cooled and poured into the ice 

cooled water. The solid separated was filtered washed with water, dried. The crude product 

was recrystallized from ethanol. The physical data was presented in the Table No 2. 
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Table No 1: Physical Characterization Data of Synthesized Compounds 2. 

NR

S

NH
2  

R 
Molecular 

Formula 

Molecular 

Weight 

Melting 

point(
0
C) 

Yield 

(%) 

CH3 C8H8N2S 164 206 52 

COOC2H5 C10H10N2O2S 222 230 58 

OCH3 C8H8N2OS 180 236 55 

Cl C7H5N2SCl 184 210 59 

NO2 C7H5N3O2S 195 240 51 

F C7H5N2SF 168 216 57 

 

Table No 2: Physical characterization data of synthesized compounds 3(a-f).   

S

Cl

N
H

Ar

O  

Compound 

Code 
Ar 

Molecular 

Formula 
Molecular Weight 

Melting 

Point (
o
C) 

Yield 

(%) 

3a 
S CH

3

N

 
C17H11N2OS2Cl 258 220 54 

3b 
S COOC

2
H

5

N

 
C19H13N2O3S2Cl 416 240 52 

3c 
S

N

OMe  

C17H11N2O2S2Cl 374 208 56 

3d 
S Cl

N

 

C16H8N2OS2Cl2 379 220 50 

3e 
S

N

NO
2  

C16H8N3O3S2Cl 389 230 53 

3f 
S F

N

 

C16H8N2OS2ClF 362 226 58 

 

SPECTRAL INTERPRETATION 

N

S CH
3

S

Cl

O

N
H

3-chloro-N-(6-methyl-1,3-benzothiazol-2-yl)-1-benzothiophene-2-carboxamide
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Figure No 1:
 
IR Spectra of Compound 3a. 

 

IR (KBr cm
-1

): Absorption band appears at 754 and 862 substituted benzene, 1638 C=O, 

2856 and 2918 Ar-CH stretching, 3288, 3360 and 3395 NH stretching. 

 

 

Figure No 2:
 1

H NMR Spectra of Compound 3a. 

 
1
H NMR (DMSO,  ppm): 2.3 to 2.4 (3H, s, 3H of CH3), 7.0 to 8.1 (8H, m, 7H of Ar-H and 

1H of CONH). 
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Figure No 3:
 
Mass Spectra of Compound 3a. 

 

LCMS (m/z): Molecular ion peak appear at 358 as (M+). 

Mol. Formula: C17H11N2OS2Cl. 

Mol. Wt.        : 358  

Melting Point: 220 
o
C 

 

N

SS

Cl

O

N
H

F

3-chloro-N-(6-fluoro-1,3-benzothiazol-2-yl)-1-benzothiophene-2-carboxamide
 

 

Figure No 4:
 
IR Spectra of Compound 3f. 
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IR (KBr cm
-1

): Absorption band appears at 752 and 858 substituted benzene, 1657 C=O, 

2820 and 2918 Ar-CH stretching, 3366 NH stretching. 

 

 

 

Figure No 5:
 1

H NMR Spectra of Compound 3f. 

 
1
H NMR (DMSO,  ppm): 6.9 to 7.3 (3H, m, 3H of Ar-H), 7.4 to 7.5 (1H, s, 1H of CONH 

which was disappear in D2O exchange), 7.5 to 7.9 (4H, m, 4H of Ar-H). 
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Figure No 6:
 
Mass Spectra of Compound 3f. 

 

LCMS (m/z): Molecular ion peak appear at 363 as (M+1). 

Mol. Formula: C16H8N2OS2ClF. 

Mol. Wt.        : 362 

Melting Point: 226 
o
C   

 

Anthelmintic Activity  

Indian adult earthworms were selected to study the antihelmintic activity. The earth- worms 

were collected from the water logged areas of soils in Kalaburagi, Karnataka, India. Earth- 

worms were washed with normal saline to remove all the fecal matter and waste surrounding 

their body. The earth worms (Pheritima posthuma) 5-8 cm in length and 0.2-0.3 cm width 

weighing 0.8-3.04 g were used for experimental protocols. As the earthworms are resembled 

anatomically and physiologically with the intestinal roundworm parasites of human beings, 

hence they were selected to study the anthelmintic activity.    
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Table No 3: Anthelmintic activity of Benzothiophene compounds.   

Sl.No Compounds Dose 

Paralysis time 

(Minute) 

 

Death time 

(Minute) 

Mean±S.E.M Mean±S.E.M 

1 3a 50mg/ml 24±0.48 31±0.60 

2 3b 50mg/ml 25±0.44 33±0.36 

3 3c 50mg/ml 31± 0.32 35±0.54 

4 3d 50mg/ml 22±0.54 28±0.30 

5 3e 50mg/ml 21±0.60 30±0.26 

6 3f 50mg/ml 20±1.91 24±0.57 

7 Control (Normal saline) ------- ------- ------ 

8 Albendazole 50mg/ml 21±1.52 22±4.50 

 

Procedure  

Gum acacia solution (1%) was prepared by using normal saline. Test solutions (50mg/ml) were 

prepared by using Gum acacia solution. Samples were taken in petriplates and adult healthy 

earth warms (n=6) were introduced into petriplates. Observations were made for the time 

taken to paralyze and time taken for death of the earthworms. Paralysis was said to occur 

when the worms do not revive even in normal saline. Death was concluded when worms lost 

their motility followed by fading away of the body color and the values are summarized in 

Table 3.    

 

RESULT AND DISCUSSION 

The prepared compounds along with their reaction time period and percentage yields were 

given in Table 2. It was found better yields (50-58%) with pure product as compared to the 

standard marketed miraculous drug. All the synthesized compounds were screened for 

anthelmintic activity. The data in the Table No 3 indicate that compound 3d, 3e and 3f were 

exhibited a broad spectrum anthelmintic activity. While other synthesized compounds of this 

series shown poor anthelmintic activity.  

 

CONCLUSION 

From the data of the anthelmintic activity it is clearly concluded that some of the synthesized 

compounds are promisingly significant. From the above results one can establish that the 

synthesized substituted benzothiophene can be rich source for the exploitation. Therefore in 

search of new generation of the active compounds modification of the benzothiophene 

nucleus have resulted in a large number of compounds having diverse pharmacological 

activities. The synthesis, structure and biological activities of benzothiophene derivatives 

have been long focused for research interest in the field of medicine, due to potential 
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activities exhibited by them. Further the detail structure activity relationship studies are 

required along with the molecular manipulation i.e. molecular modeling may give better 

drugs and further toxicological study is needed. Molecules prepared for the biological testing 

do not always turn out as potential new molecules, but may be intended to serve as models 

for evaluation of the hypothesis.     
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