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Studies on Sulfabenzothiazoles 
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(Received September 15, 1961)

With a view to examining the medicinal 

and industrial importance of " benzothiazole 

derivatives", sulfabenzothiazole, sulfa-6-methyl-, 

-6-chloro-
, -6-methoxy-, -6-nitro-benzothiazoles 

and sulfa-ƒÀ-naphthothiazole, have been syn-

thesized. As an extension of the previous work 

on 2-aminobenzothiazole derivatives1), acetyl-

amino-, benzoylamino-, 2-(2-hydroxy-l-naph-

thylazo)- and 2, 2'-azobisbenzothiazole deriva-

tives from the substituted 2-aminobenzothia-

zoles have also been prepared. 

The starting compound, 2-aminobenzothia-

zole2) was obtained by the action of liquid 

bromine on asymmetrical phenylthiourea in 

an inert medium like chloroform. Similarly 

other substituted, 2-amino-4-methyl-3), -5-

methyl-1), -6-methy1-4) , -5-chloro-, -6-chloro-4), 
-4-methoxy- , -6-methoxy-1), -4-ethoxy 4), -6-ni-
tro-1) benzothiazoles and 2-amino-a-naphtho-1),
-β-naphtho-1) thiazoles have been prepared

from the corresponding substituted asymme-
trical arylthioureas and the latter were sub-
sequently prepared5,6) by the interaction of 
ammonium thiocyanate with the corresponding 
amine hydrochlorides. 

The compound, sulfathiazole7) was obtained 
by the condensation of acetylsulfanilyl chloride* 
(ASC) and 2-aminothiazole in pyridine and
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37, 314 (1960). 

5) De. Clermont., J. Chem. Soc., 31, 70 (1877). 
6) J. M. Berkebile and A. H. Fries, J. Chem. Educ., 25, 
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by subsequent alkaline hydrolysis of the con-

densed product. Following the same procedure 

all the sulfabenzothiazoles and sulfanaphtho-

thiazoles have been synthesized and tested for 

bactericidal activity9). Further an absorption 

spectra study of these sulfabenzothiazoles has 

been made as a physical evidence in confirma-

tion of structure of these compounds. 

Experimental 

2-(p-Aminobenzenesulfonamido)-benzothiazole.-

Into a flask 3g. of 2-aminobenzothiazole, 4.4g. of 

acetylsulfanilyl chloride and 18 ml. of pyridine were 

taken and heated under reflux on a water bath for 

about two and a half hours. The contents were 

poured on cooling into water and the solid was 

filtered and crystallized from dilute ethanol. This 

intermediate product was heated under reflux on 

a low flame with 20 ml. of alcoholic 10% sodium 

hydroxide solution for two hours. The solution of 

the flask was poured into cold water and the solid 

substance filtered, dried and finally crystallized 

from ethanol into a white crystalline form, m. p. 

213•Ž. 

Similarly other substituted sulfabenzothiazoles 

were prepared. Their proprties and analytical data 

are recorded in Table I. However, with this 

procedure, the synthesis of sulfabenzothiazoles was 

not successful with 2-amino-4-methyl-, -5-methyl-, 

-5-chloro-, -4-methoxy-, -4-ethoxy-benzothiazoles and 

2-amino-a-naphthothiazole. 

2-Acetyl amino-6-methylbenzothiazole.-One gram 

of 2-amino-6-methylbenzothiazole and 4 ml. of acetic 

anhydride were heated under reflux for 15 min. 

and then on cooling poured into cold water. The

solid substance was filtered, dried and crystallized 

from ethanol into a white crystalline form, m. p. 

202•Ž. 

Similarly acetylamino derivatives of 2-amino-5-

chloro-, -6-chloro-, -4-methoxy-benzothiazoles were 

prepared and on analysis the number of acetyl 

group in these derivatives was found to be one. 

Their properties and analytical data are given in 

Table II. 

2-Benzoylamino-6-methylbenzothiazole. -Into a 

flask I g. of 2-amino-6-methylbenzothiazole was 

dissolved in 10 ml. of 20% sodium hydroxide solu-

tion and then it was treated with 1.5 ml. of benzoyl 

chloride, small quantity at a time with vigorous 

shaking and cooling. After the addition of the 

latter, the flask was warmed on a water bath under 

reflux to hydrolyze the excess of benzoyl chloride. 

The solid was cooled, filtered, washed with water, 

dried and crystallized from ethanol into a color-

less crystalline from, m. p. 178•Ž. 

Similarly, 2-benzoylamino derivatives of 5-chloro-, 

-6-chloro-, -4-methoxy-, -6-methoxy-benzothiazoles 

were prepared and on analysis the number of 

benzoyl groups in these derivatives was found to 

be one. Their properties and analytical data are 

mentioned in Table III. 

6-Methyl-2- (2-hyd roxy-1-naphthylazo) -ben zothia-

zole.-Into a flask 20 ml. of dilute hydrochloric 

acid 1 g. of 2-amino-6-methylbenzothiazole was 

dissolved and diazotized as usual. The diazotized 

product was coupled with 0.9g. of ƒÀ-naphthol dis-

solved in 10 ml. of 4% sodium hydroxide solution. 

The orange brown azo compound on extraction 

with ether and crystallization in vacuum gave 

chocolate crystals, m. p. 124•Ž. It developed rosy 

red color in glacial acetic acid and gave the original

TABLE I. 2-(p-AMINOBENZENESULFONAMIDO)-BENZOTHIAZOLES

*A: -2-(p-aminobenzenesulfonamido)-

B : Benzothiazole

TABLE 11. ACETYL DERIVATIVES OF SUBSTITUTED 2-AMINOBENZOTHIAZOLES

9) A. Mukherji, Ind. Med. Gaz., 31, 415 (1954).
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TABLE III. BENZOYL DERIVATIVES OF SUBSTITUTED 2-AMINOBENZOTHIAZOLES

TABLE IV. 2-(2-HYDROXY-1-NAPHTHYLAZO)-BENZOTHIAZOLE DERIVATIVES

A : 2-(2-Hydroxy-l-naphthylazo)-benzothiazole

TABLE V. 2,2'-AZOBISBENZOTHIAZOL DERIVATIVES FROM SUBSTITUTED 2-AMINOBENZOTHIAZOLES

TABLE VI. ULTRAVIOLT ABSORPTION OF SULFABENZOTHIAZOLES
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2-amino-6-methylbenzothiazole on reduction with 

tin and concentrated hydrochloric acid. 

 Similarly six more azo-compounds were prepared 

from different substituted 2-aminobenzothiazoles. 

Their properties and analytical data are recorded 

in Table IV. 

2,2'-Azobis(6-methylbenzothiazole). -One gram 

of 2-amino-6-methylbenzothiazole was suspended 

in 30 ml. of water taken in a beaker and was gra-

dually treated with 50 ml. of 0.3 N solution of sodium 

hypochlorite and kept for half an hour. The 

brown solid, after being washed with ether, was 

extracted with a mixture of chloroform and light 

petroleum ether (1 : 1). After evaporation of the 

solvents the products was left as dark brown cry-

stals, m. p. above 300•Ž. It developed brownish 

red color in glacial acetic acid and gave the original 

benzothiazole on reduction with tin and concen-

trated hydrochloric acid. 

Similarly other azobisbenzothiazole derivatives 

were prepared from 2-amino-5-chloro-, -6-chloro-,

Fig. 1. Ultraviolet absorption curves of 

sulfabenzothiazoles. 

I Sulfabenzothiazole 

II Sulfa-6-methylbenzothiazole 

III Sulfa-6-chlorobenzothiazole 

IV Sulfa-6-nitrobenzothiazole 

V Sulfa-6-methoxybenzothiazole 

VI Sulfa-ƒÀ-naphthothiazole

-4-methoxy-, -4-ethoxy-benzothiazoles and their 

properties and analytical data are given in Table V. 

Absorption Spectra Measurements of Sulfaben-

zothiazoles.-The study of ultraviolet spectra of 

sulfabenzothiazoles was carried out in spectroscop-

ically pure absolute ethanol on Beckman D. U. 

spectrophotometer. The values of Amax for different 

peaks observed from the curves are given in Table 

VI. 

The ƒÉmax at 226 mƒÊ in 2-(p-aminobenzenesulfona-

mido)-benzothiazole is due to the presence of benzene-

sulfonamido nucleus and the second peak at 269.5 

mƒÊ is due to the presence of 2-aminobenzothiazole 

(a shift of ƒÉmax from 262 to 269.5 mƒÊ due to the 

presence of benzenesulfonamido nucleus). Sub-

stituents like chlorine atom, methyl and methoxy 

groups in 2-aminobenzothiazoles at position 6 have 

little effect on the shift. But in sulfa-6-nitroben-

zothiazole a tendency of absorption peak to appear 

at higher wavelength is observed because of the 

presence of chromophoric group like nitro group 

which has pronounced effect to increase absorption 

from ultraviolet to visible region and thus cause 

for the appearance of color (yellow). So in this 

case the second absorption peak appeared at 352 m ƒÊ. 

In the case of sulfa-ƒÀ-naphthothiazole absorption 

peaks are found at 229.75, 257.5 and 299.5 mƒÊ, as 

the latter two are due to the presence of ƒÀ-naphtho-

thiazole. 

Assay of Sulfabenzothiazoles for Bactericidal 

Activity.-The compounds were tested in Central 

Drug Research Institute, Lucknow, India, for 

bactericidal activity according to the method9) and 

it was found that sulfa-6-methyl-, -6-chloro-, -6-

methoxy-, -6-nitro-benzothiazoles were inactive upto 

a dilution of 1 : 1000 against Klebsilla pneumonial ; 

Salmonella paratyphi ; Salmonella typhi ; Escherichia 

coli ; Shigella dysenteriae (Shiga) ; Micrococcus 

pyrogenes Var aureus; Acrobactor aerogenes and 

B. subtillis. 
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