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INTRODUCTION 

In the organic compound class the heterocyclic 

compound benzothiazole has take the important place by 

showing the different biological activity. In developing 

the novel pharmaceutical active pharmaceutical 

ingredient it has been taken the great part. The 

benzothiazole compound continent one nitrogen and 

sulfur molecule. The different methods have been found 

to synthesis the derivatives of benzothiazole. Attachment 

or substitution of different compound on the on any part 

can change the activity of the compound. The 

benzothizole compound and its derivatives are now for 

their different biological activity like, anti microbial 

agent
[6,11,8,18,10]

, antidiabetic agent
[16]

, anti-inflammatory 

agent, anti canacer
[3,14,13,15]

, anticonvulsant agent, 

antioxidants
[4]

 anti malarial agent, anthelmintic agent, 

analgesic, antitubercular agent etc.  

 

N

S
 

Fig. 1: Skeletal formula of Benzothiazole Molecule. 
 

 
Fig. 2: Spacing Model of the Benzothiazole Molecule. 
 

Libratory syntheses of benzothiazole
[17]

 

Benzothiazole might be organized through action of acid 

anhydrides (Otherwise) chlorides on o-aminophenols as 

well as formic acid in occurrence of acetic anhydride.  

 

Synthesis of Benzotriazole 

Method 1: Solvent free synthesis 

By condensation of 2-aminothiophenol with various fatty 

acids under the microwave in free solvent condition we 

use to synthesis of 2-substituted benzothizole (way-A). 

By using the catalyst P4S10 in (way-B). The can be 

completed in successful with in the 3-4 min.
[2]

 

 

Method 2: Using acetic anhydride to synthesis 101 

1. Benzothiazole can be synthesis by usingformic acid, 

chlorides on o-aminophenols or acid anhydrides and 

in presence of acetic anhydride.  
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ABSTRACT  

Heterocyclic compounds class has important because of substituted of different group on the heterocyclic ring. In 

past years the heterocyclic compound or molecule are become more attractive because f there different activity on 

different disease The benzothiazole compound having different biological activity like, antimicrobial agent, ant 
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ant tubercular agent etc The present review focus on the different types of synthesis method and different 

derivative with their different use.  
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Fig. 3: Synthesis of Benzothiazole by using acetic 

anhydride (A) 

 

2.  2-mercaptobenzothiazole can be use as starting 

material for sysnthesis andvulkanisation is use to 

accelerator it.
[17,18]
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Fig. 4: Synthesis of Benzothiazole by using acetic 

anhydride (A) 

 

Method 3: Using Phosphorus pentasulfideto 

synthesis. 

By acting on the o-acylaminopenoles the 

phousphoruspentasulfide gives Benzothiazole 

derivative.
[1,19]

 

 
OH

NHCOMe

P2S5

N

S

Me

 
Fig. 5: Synthesis of Benzothiazole by using 

phosphorus pentasulfide. 
 

Method 4: Using condensation method of o-

aminothiophenolfor synthesized.  

By just applying condensation on o-aminothiophenol it 

can easily use for synthesis of benzothizole. 

 

1. In presence of aldehydes the Condensation of o-

aminothiophenol take place for synthesis
[7]

  

Different types of Catalysts use for the synthesis (i-vi):  

i. AcOH /Air, Microwave/ Thermal Heating 

ii. Baker’s yeast, Dichloro methane 

iii. H2O2 /HCl system in ethanol  

iv. Cerium (IV) ammonium nitrate 

v. Montmorillonite, SiO2/Graphite; Microwave, p-TsOH 

vi. Diethyl bromophosphonate/tert-Butyl hypochlorite, 

acetonitrile 

 
NH2

SH

+

N

S

R

Catalysts (a - f)

OR

 
Fig. 6: Synthesis of Benzothiazole by using acetic 

anhydride (A) 
 

Method 5. By using the cyclization method 2-

substituted Benzothiazole is synthesized
[7]

 

1. Thioformanilides converting using different 

catalysts in to the 2-aminobenzothiazoles:- 

 

Catalysts (a - e)

S

N

R

Z

X

NH R

S

Z

 
Fig. 7: Synthesis of Benzothiazole by using cyclization 

method 

 

Different types of Catalysts use for the synthesis (i-v) 
i. CS2CO3, Dioxane 

ii. Pd (PPh3)4/MnO2 system under an oxygen 

iii. CuI; 1, 10-Phenanthroline, CS2CO3, reflux 

iv. chloranil atmosphere Manganese triacetate 

v. Photochemical cyclization induced by 
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Method 6: By coupling synthesized method
[7]

 

1. Thiophenols and aromatic nitriles are attatched 

by Coupling method 

Cericammonium nitrate is use as the mediated in the 

reaction of thiophenolswhen there treated with the 

aromatic nitriles to give 2- arylbenzothiazoles with good 

yield. 

 

+

CAN(2equi), NaHCO3

R4

CN

R3

SH

R1

R2

S

N

R4

R1

R2

R3

MeCN, RT, 0.5hr

 
Fig. 8: Synthesis of Benzothiazole by using coupling 

between aromatic nitriles and thiophenols. 
 

Method 7: By using substituted anilines for 

synthesis
[7]

 

1. Substituted anilines in different position in the ring 

and treating with KSCN in existence of glacial 

acetic acid to synthesize Benzothiazole.  

 

NH2

NCS

NH2

S

N

NH2

R R

R

KSCN/ Br 2/ H2O

HCl/ H 2O

 
Fig. 9: Synthesis of Benzothiazole by using 

substituted anilines (A). 
 

2. Substituted anilines with nitrobenzoyl chloride into 

the pyridine under reflux and additional treatment 

through Lawesson’s reagent as well asafter that 

cyclization of intermediate with Potassium 

ferricyanide.  
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Fig. 10: Synthesis of Benzothiazole by using substituted anilines (B). 

 

Method 8: Using of different type of catalysts for 

synthesis
[7,12]

 

(A) Usingbromine as the catalyst  
Recently some methods are reported which mostlyuse 

bromine as catalyst for the sisthesis. 

 

1. Hugerschoff found this Reaction in early 1900s. 

S

N

CH3

NH2

NH2

CH3

KSCN

Br2,CHCl 3

 
Fig. 11: Synthesis of Benzothiazole by using bromine 

as catalyst (a). 
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2. Johanson and Hamilltonfound this Reaction and 

prepared new method to synthesis the compound. 

 

S

NH NH2

S
CH3

S
CH3

S

N

NH2
Br2,CHCl3

 
Fig. 12: Synthesis of Benzothiazole by using bromine 

as catalyst (b). 
 

3. Stuckwischfound this Reaction, used potassium 

thiocyanate to cyclize p-substituted aniline into 2-

amino- 6-substituted benzothiazole in the presence 

of bromine as a catalyst.  

 

NH2

O
CH3

O
CH3

S

N

NH2

Br2,KSCN

 
Fig. 13: Synthesis of Benzothiazole by using bromine 

as catalyst (c). 
 

4. Alaimo and his coworkers has prepared 2-amino-5, 

6-dichloro and 2- amino-6, 7- 

dichlorobenzothiazole. 

 

Br2

Cl S

N

NH2

ClNH2

Cl

Cl

Thioyanogen

 
Fig. 14: Synthesis of Benzothiazole by using bromine 

as catalyst (d). 

 

5. Jeng Li found this Reaction which prepared 6-

substituted-2-aminobenzothiazole by cyclizations 

method of p-substituted anilines in presence of 

ammonium thiocyanate with bromine.  

 

Br2

X S

N

NH2

NH2

X

NH2SCN

X = Cl, Br, F, CH 3  
Fig. 15: Synthesis of Benzothiazole by using bromine 

as catalyst (e). 
 

6. Naimfound this Reaction which is used 

tosynthesized 2-amino-6- substituted-carbonyl 

benzothiazole and 2-aminobenzoyhiazole-6-

carboxalic acid. 

Br2

KSCN

X S

N

NH2

R

NH2

X
R

X = CO
R= OH, O, alkyls

Fig. 16: Synthesis of Benzothiazole by using bromine 

as catalyst (f). 
 

7. D. S, Dogruerand coworkers found this Reaction 

which by cyclization method of potassium 

thiocyanate and  3-chloro-4- fluoroaniline and give 

2-amino-6-fluoro-7- chlorobenzothiazole its done in 

presence bromine as catalyst.  

 

S

N

NH2

Cl

F

NH2

Cl

F
Br2

KSCN, Acitic acid

X= CO

R= OH, O, alkyls  
Fig. 17: Synthesis of Benzothiazole by using bromine 

as catalyst (g). 
 

8. Agrawal and Patel were synthesized various 

substituted-2-aminobenzothiazoles molecules. 

 

S

N

NH2

NH2
R

R

Br2

NH4SCN

 
Fig. 18: Synthesis of Benzothiazole by using bromine 

as catalyst (h). 
 

(B) Using sulfuric acid as catalyst  
Allen establishes this Reaction by usingcyclize p-

substituted aniline withsodium thiocyanate in the 

occurrence of sulfuric acid as a catalyst and convert to 

into 2-amino-6-substituted Benzothiazole which act.  

 

NH2

R
S

N

NH2

RH2SO4

NaSCN

 
Fig. 19: Synthesis of Benzothiazole by using sulfuric 

acid as catalyst (i). 
 

(C) Using benzene as catalyst  
Tweit establishes this Reaction by using cyclizations 

methodwithisothiocyanatestoward 2- 

aminobenzothiazole in occurrence of benzene as catalyst.   
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RCH, Benzene

RNCS

S

N

NH

RNH2

CH3

Fig. 19: Synthesis of Benzothiazole by using benzene 

as catalyst (j). 
 

(D) Using benzyltrimethylammonium tribromide as 

catalyst  
Jordan establishes this Reaction by 

usingPhCH2NMe3Br3 (Benzyltrimethylammonium 

tribromide), is angood electrophilic bromine source for 

the alteration of replacement of arylthioureas to 2- 

aminobenzothiazolesless than mild conditions with 

giving good yields. 

 

PhCH2NMeBr3
N

S

NH2

R

NH

SH
O

R

NH2

 Fig. 20: Synthesis of Benzothiazole by using 

benzyltrimethylammonium tribromide as catalyst (k). 
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