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Abstract
Benzothiazoles have played an important role in the field of biochemistry and medicinal chemistry due to their highly pharmaceutical and biological activity. The development of synthetic processes is undoubtedly one of the most significant problems facing researchers. In this review paper, we provided recent advances in the synthesis of benzothiazole compounds related to green chemistry from condensation of 2-aminobenzenethiol with aldehydes/ketones/acids/acyl chlorides and the cyclization of thioamide or carbon dioxide (CO2) as raw materials, and the future development trend and prospect of the synthesis of benzothiazoles were anticipated.
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Introduction:
Benzothiazole is a representative class of sulfur- containing heterocycles and involves a benzene ring fused to a thiazole ring. The benzothiazole ring system was originally found in various marine and terrestrial natural compounds, which is widely used as vulcanization accelerators, antioxidants, plant growth regulators, anti-inflammatory agents, enzyme inhibitors, imaging reagents, fluorescence materials, and electroluminescent devices due to its highly pharmaceutical and biological activity [1,2]. Especially, benzothiazole plays an important role in the field of medicinal chemistry and renders an extensive range of biological activities including anti- cancer [5,6], anti-bacterial ,anti-tuberculosis anti- diabetic anthelmintic anti-tumor anti-viral anti- oxidant anti-inflammatory anti-glutamate and anti- parkinsonism anticonvulsant muscle relaxant activities neuroprotective inhibitors of several enzymes and so on Hence, the synthesis of benzothiazoles is of considerable interest due to their potent and significant biological activities and great pharmaceutical value. In addition, an alternative

method is the intramolecular cyclization of ortho- halogenated analogs Sahoo and colleagues indicated that benzothiazoles could be synthesized from ortho- halothioureas using both Cu (I) and Pd(II) [14-19]. transition metal as a catalyst. Unfortunately, these traditional processes have some disadvantages, such as low yield, poor selectivity, harsh reaction conditions, the use of toxic reagents or metal catalysts, etc. However, green chemistry advocates for the use of chemical technologies and methods to reduce or stop the use and production of raw materials, catalysts[11-13], solvents and reagents, products or by-products that are harmful to human health, community safety, and the ecological environment. Therefore, an exploration of environmentally friendly synthetic routes to prepare benzothiazoles is highly desirable [3-9].
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In recent years, with the continuous development of green chemistry concepts for the environmental protection the development of metal-free catalysts, the use of renewable reaction materials and reagents, and the realization of reactions under mild conditions have attracted researchers’ attention. Notably, various environmentally friendly pathways have been discovered for the synthesis of benzothiazoles in the past decades. Here, the present article is intended to briefly review recent research progress concerning the synthesis of benzothiazoles compounds, which mainly includes the condensation reaction of 2- aminobenzenethiol and aldehydes/ketones/acids/acyl chlorides. In addition, the cyclization of thioamides offered benzothiazole derivatives [10].
Moreover, a series of benzothiazole compounds were also synthesized by cyclization of CO2 as raw materials [20].
STEP-(II) SYNTHESIS OF 1-(CHLOROACETYL)- 2 AMINOBEZOTTHIAZOLE
The chloroacetylchloride react with prepared 2- aminobenzothiazole in the presence of potassium carbonate or iodoform and formation of 1- (chloroacetyl)-2-aminobenzothiazole as well as hydrochloric acid.
Scheme-II
[image: ]
STEP-(III) SYNTHESIS OF N-(6-METHOXY-1, 3-BENZOTHIAZOL-2-YL) ACETAMIDE
In this step, the 1-(chloroacetyl)-2- aminobenzothiazole and methanol (methyl alcohol) is react to each other, its results the formation of N-(6- methoxy-1,3-benzothiazol-2-yl) acetamide and liberate the hydrochloric acid.

Scheme.III
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(1-Chloroacetyl)-2-aminobenzothiazole
N-(6-methoxy-1,	3-benzothiazol-2-yl)	acetamide
(4A)
STEP-IV SYNTHESIS OF N-(6-ETHOXY-1,3- BENZOTHIAZOL-2-YL)ACETAMIDE
It is the last step to synthesize benzothiazole derivative in this study, the prepared N-(6-methoxy- 1, 3-benzothiazol-2-yl) acetamide react with sodium ethoxide and formation of N-(6-ethoxy-1,3- benzothiazol-2-yl) acetamide.
Scheme-IV
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N-(6-methoxy-1, 3-benzothiazol-2-yl) acetamide N-(6-ethoxy-1, 3-benzothiazol-2-yl) acetamide (5A)
PROCEDURE:-
4.6g Aniline, 3.8g ammonuim thiocyanate dissolved in 10ml ethanol and add 4ml concentrated Hydrochloric acid, 6.7ml acetic acid, 5.7ml bromine solution in a round bottom flask and reaction reflux for one hour and then cooled in ice bath, formation the ppt of 2-Aminobenzothiazole, filtered and washed with cold water and dried the product. The crude product was recrystallized from ethanol. 8g 2- Aminobenzothiazole was rected with mono- chloroacetyl chloride in a round bottom flask with continuous strring under the temperature (0-250C) and adding triethyamine as a catalyst ( Overnight ) on

the second day, we get the final product by mixing the reaction mixture with ice, allowed to melt, and the mixture was filtered to get the final product as powder.
1. CHARACTERIZATION OF SYNTHESIZED COMPOUNDS:
The compounds were found to have sharp melting points. The synthesized molecules were subjected to TLC technique and found to be pure. Only a single spot was noticed for the synthesized compound. The synthesized molecules were characterised by IR Spectroscopy using FT-IR spectrophotometer. Proton NMR spectra were recorded using solvent deuterated methanol on BRUKER advance III 500 NMR spectrometer. Chemical shifts are reported in parts per million (ppm). The MASS spectra were recorded on JEOL GC Mate II Mass Spectrophotometer operating as direct probe using Electron Ionisation (EI) technique.
FT-IR SPECTRUM OF COMPOUND (1A)
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UV SPECTRUM OF COMPOUND (1A)
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7.3 NMR SPECTRUM OF COMPOUND (1A)
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IR SPECTRUM OF COMPOUND (2A)
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NMR SPECTRUM OF COMPOUND (2A)
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MASS SPECTRUM OF COMPOUND (2A)
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IR SPECTRUM OF COMPOUND (3A)
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MASS SPECTRUM OF COMPOUND (3A)
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NMR SPECTRUM OF COMPOUND (3A)

IR SPECTRUM OF COMPOUND (4A)
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MASS SPECTRUM OF COMPOUND (4A)
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NMR SPECTRUM OF COMPOUND (4A)
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IR SPECTRUM OF COMPOUND (5A)
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NMR SPECTRUM OF COMPOUND (5A)
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Table no. 8
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Physicochemical properties of synthesized benzothiazole derivatives Solubility of synthesized Benzothiazole derivatives
[image: ]
Freely soluble (From 1 to 10 part), +++ soluble (10 to 30 part), ++ sparingly soluble (30 to 100 part), - practically insoluble (more than 10,000)
RESULT AND DISCUSSION
Results and Discussion 2-aminobenzothiazole derivatives were prepared from the substituted aromatic amines which in the presence of ammonium thiocyanate forms substituted 1-phenylthiourea in acidic medium. This substituted 1- phenylthiourea cyclized into substituted 2- aminobenzothiazoles in the presence of oxidizing agent bromine water. All the compounds obtained were good yield ranging from 63-75%. The homogeneity of the compounds was monitored by performing TLC by which Rf and Rm values were calculated.
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Compound 1- 2- 1- N-6- N-(6-ethoxy-
name | Phenylthi | Aminobenzot | Chloroacetyl | methoxy-13- 13-
ourea hiazole )»2- benzothiazol | benzothiazol-2-
aminobenzoth D ) acetamide
iazole acetamide
Compound A 24 3A 1A A
code
Molecular | C7HsN:S | CHeN:S | CsH:OCINS | CroHioO:NoS | CuHiO:NzS
Formula
Molecular | 15204 | 15020 gimol | 226gmol | 22226 gimol | 23629 gimol
Weight g/mol
Appearance | White | Beige to grey White ‘colourless. Brown
Crystalline Crystalline Crystalline
solid solids powder
Meting | 149Cto | 129%Cto 8C 0 16XCto | 135°C 1o 137°C
Point 1530C 134°C 154°C 163°C
mizratio 52 130.03 22600 22205 23606
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