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ABSTRACT: Benzothiazine is a heterocyclic compound consisting of a benzene ring attached to the 6-membered heterocycle 

thiazine. The name is applied to both the 2H- and 4H-isomers of the molecule. 

2,1-Benzothiazine, a type of benzothiazines was first reported in the 1960s. Subsequently, their preparation and intensive biological 

and physiological studies have been reported. In recent years, 2,1-benzothiazines have been of enormous interest to synthetic 

chemists. An enantioselective synthesis of such benzothiazines has been developed by Harmata and Hong who have formulated 

transformations of these compounds designed to target chiral, non-racemic building blocks as well as natural products. 

KEYWORDS: benzothiazine, heterocyclic, oxidation, behavior, chiral, isomers, chemists, enantioselective 

INTRODUCTION 

 

     3-H ISOMER  4-H ISOMER 

Benzothiazines  may rearrange into benzothiazoles by oxidation in the presence of a base
1
 .This type of synthesis was prompted by the 

suggestion that the biosynthesis of firefly luciferin could result from a similar rearrangement of the benzothiazine formed by 

the condensation of p-benzoquinone and cysteine 
2
. The reaction of p-benzoquinone with ethyl cysteinate hydrochloride affords an 

intermediate which on acetylation rearranges to 7-acetoxy-1,4-benzothiazine ester .Oxidation of the corresponding amide 

with potassium ferricyanide
3
 in the presence of NaOEt gives 2-ethoxycarbonyl-6-hydroxybenzothiazole .

4 

 

 

 

http://www.ijmrset.com/
http://www.ijmrset.com/
https://en.wikipedia.org/wiki/Heterocyclic_compound
https://en.wikipedia.org/wiki/Benzene
https://en.wikipedia.org/wiki/Thiazine
https://en.wikipedia.org/wiki/Thiazine
https://en.wikipedia.org/wiki/Isomer
https://www.sciencedirect.com/topics/chemistry/benzothiazine
https://www.sciencedirect.com/topics/chemistry/benzothiazole
https://www.sciencedirect.com/topics/chemical-engineering/oxidation-reaction
https://www.sciencedirect.com/topics/chemistry/luciferin
https://www.sciencedirect.com/topics/chemistry/benzothiazine
https://www.sciencedirect.com/topics/chemistry/condensation
https://www.sciencedirect.com/topics/chemistry/ethyl
https://www.sciencedirect.com/topics/chemistry/acetylation
https://www.sciencedirect.com/topics/materials-science/potassium
https://www.sciencedirect.com/topics/chemistry/ferricyanide


International Journal Of Multidisciplinary Research In Science, Engineering and Technology (IJMRSET) 

                   | ISSN: 2582-7219 | www.ijmrset.com | Monthly Peer Reviewed Journal | 

     | Volume 2, Issue 6, June 2019 | 

IJMRSET © 2019                                                                                         www.ijmrset.com                                                                                  1256 

 

  

 
 

Catalytic hydrogenation of 3-phenyl-2H-1,4-benzothiazine in the presence of palladium–charcoal or Raney nickel affords 2-methyl-2-

phenyl-2,3-dihydrobenzothiazole . The reaction is probably initiated by the hydrogenolysis of the C-S bond of 
5
resulting in the 

intermediate thiophenol 
6
which cyclizes to the final benzothiazoline 

6
 . 

 

 
 

II.DISCUSSION 

2H-1,4-Thiazines and benzothiazines undergo oxidation to dehydro dimers and which are of considerable interest as they are the 

parent chromophores of the trichosiderin (trichochrome) pigments which occur in mammalian red hair and in the feathers of some 

birds 
7
. In the case of monocyclic thiazines, reagents such as nitrobenzene or picric acid are required, but air oxidation is sufficient in 

the bicyclic series. It is curious that whereas aerial oxidation of the ester gives both the dehydro dimers and ethyl azodicarboxylate 

only yields the tautomer 
8
. 

 

The initial products of the oxidation of phenoxazines and phenothiazines are cation radicals. Reagents such as ferric chloride are 

effective, and a solution of phenoxazine in concentrated sulfuric acid allowed to stand for several days shows an ESR 

spectrum compatible with the presence of such a radical cation . On neutralization, or basification, the radical cations are deprotonated 

to neutral radicals which may couple to form high molecular weight species linked through positions 3 and 10′ or through positions 10 

and 10′
9
 . In aqueous media the initially formed radical cations may react with water and the products undergo further oxidation to 

phenoxazin- or phenothiazin-3-ones but if more reactive nucleophiles are present other 3-substituted derivatives are produced. For 

example, the radical cations of N-substituted phenoxazines can be quenched with bromide, isothiocyanate or nitrite ions to give the 

corresponding 3,10-disubstituted compounds  and the dyestuff methylene blue is obtained by the oxidation of phenothiazine in the 

presence of dimethylamine . In strongly acidic media further oxidation of the radical cations is possible, leading to cations 
10  
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and dications  

 

III.RESULTS 

2-Aryl-4H-1,3-benzothiazines reacted with chloroacetyl chloride in the presence of triethylamine to form the β-lactam derivative 

which underwent rearrangement in the presence of base to form 4,5-dihydro-1,4-benzothiazepine (64% yield). When it was stirred 

with N-chlorosuccinimide in ether at room temperature, further ring conversion to 3-phenylisoquinolines was observed .
11 

 
 

IV.CONCLUSIONS 

 

Since 1988 the chemistry of 2-aryl-2,1-benzothiazine 2-oxides has been studied in some detail.
12

 The benzothiazine oxide can be 

smoothly deprotonated by n-BuLi, and the resulting sulfoximine-stabilized anion can be trapped by an assortment 

of electrophiles .However, none of the alkylation reactions showed any diastereoselectivity (e.g., was obtained as a 

2.5/1 isomeric mixture ; no allylic deprotonation was observed).
13 
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The 3,4-dihydro-2,1-benzothiazines undergo some useful synthetic transformations. Treatment of the benzothiazine 

with sodium amalgam yields the 2-alkylaniline by reductive desulfonylation .Since benzothiazines such as can be prepared from 

anilines,
14

 this reaction constitutes a regioselective ortho-alkylation of anilines. This reaction sequence can also be used to prepare 

highly substituted anilines such as The benzothiazine can be converted into the corresponding 2-alkenyl amine upon treatment 

with potassium dimsylate followed by saponification.
15

 Even though this route to 2-alkenylanilines is general and regioselective, it is 

not stereoselective. The lack of stereoselectivity is probably due to the loss of stereochemical integrity at C-3 before the irreversible 

deprotonation of C-4 leading to ring cleavage . 

 

In the mid-1990s, a related sequence of reactions has been used for the regioselective preparation of 2-allyl and 2-alkenyl anilines 

from 2,1-benzothiazines
16

 . 
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