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SYNTHETIC COMMUNICATIONS, 23(2), 263-270 (1993) 

A NEW SYNTHESIS OF 2-ARnBENZOTHf AZOLES FROM 

1,2.3-BENZODITHIAZOLE-2-OXIDES 

* 
Shanti  N .  Sawhney , Pawan Sharma, Kiran Bajaj & Asha Gupta 

Department of Chemistry, 
Kurukshetra University,  Kurukshetra,  

Haryana-132 1 1 9 ,  I N D I A .  

Abstract: The reaction of 6-substituted-l,2,3-benzodithiazole-2- 
oxides (3a-3d) -I with aromatic aldehydes, .  carhoxylic ac ids ,  
a n d  their  chlorides in the presence of a n  organic base 
provides a new method for the  synthesis  of 6-substituted-2- 
arylbenzothiazoles ($&-Ad) without involving the  preparation 
of intermediate 2-arninobenzenethiols. 

Of the several  processes known for the  preparat ion 

of benzothiazoles, the most commonly used process involves 

.the use of 2-aminobenzenethiols as s t a r t i ng  materials.  However, 

with the exception of 2-aminobenzenethiol (abbreviated as 

2-ART) which is ava i lab le  commercially, all the  subst i tuted 

2-ABTs have to be synthesized which a r e  qui te  difficult  to 

prepare,  s tore ,  and use due to  their  foul smell and  oxygen 

sensit ive nature .  2-Aminobenzenethiols prepared ,  have to 

be employed in the form of the i r  der ivat ives  such a s  acid 

---- 
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264 SAWHNEY ET AL. 

s a l t s ,  a l k a l i  salts, z inc s a l t s  or d i su lphides .  These precursors  

generate  the  f ree  2-ARTS under  s u i t a b l c  conditions.  Morcover, 

the yields  of benzothiazoles prepared  from the  use  of the 

above s a l l s  a n d  der iva t ives  a r e  general ly  poor. 

No efforts a p p e a r  t o  have  been made towards evolving 

a method to synthesize benzothiazoles from t h e  Herz compounds 

without involving the  IISC of 2-ARTS. During the  presont 

investigation we have  developed a new, simple,  a n d  versa t i le  

method fo r  the preparat ion of benzothiazoles in h igh  y ie lds  

from 1,2,3-benzodithiazole-2-oxides without resor t ing  to  the 

preparat ion of intermediate 2-ABTs. 

The new procedure involves  the t reatment  of 6-substi- 

tuted-3~-1,2,3-benzodithiazole-2-0xides (hydrolyssd Ilerz 

compounds) (3)  with aldehydes (method A ) ,  carboxyl ic  a c i d s  

(method B )  or acid chlor ides  (method C) in t h e  presence 

of a n  appropr ia te  organic  base.  The react ion g ives  6-siibsti- 

tuted-2-arylbenzothiazoles (4) in  49-69% yield (Scheme 1). 

The reaction of 6-substituted-3JJ-l,2,3-benzodithiazole-2-oxides 

(3) and a n  aromatic a ldehyde was performed i n  50% methanol 

in  the presence of t r ie thylamine.  However, thc  reaction 

of compound 3 with carboxyl ic  ac id  under these conditions 

d id  not proceed as desired a n d  the  r e a c t a n t s  remained 

unchanged. The reaction of benzoyl chlor ide with 3 can  

not be car r ied  out in  50% methanol a s  it requires non- 

hydroxylic solvent.  So the reaction of 3 with benzoic acid 

a n d  benzoyl chloride was car r ied  out in  g, N-dimethylaniline 

which a c t s  as a base  and  solvent.  
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2-ARY LBENZOTHIAZOLES 265 

R B""' 

R &-!:o 
3 

C 6 H 5  CHO , E t j N  * 

* 
C g H 5  COOH, DMA 

CBH5 COCt , D M A  R 
t 

4 - 

d R = F  - c R a B r  - 

Scheme 1 

The required Herz compounds (2) were prepared  b y  

the slow action of su lphur  monochloride on a p p r o p r i a t e  

p-substi tuted a n i l i n e  in the  presence of acetic ac id  according 

to t h e  l i t e r a t u r e  procedure 1,2 . However, hydrolysis  of the  

Herz compounds (2) to 6-substituted-3~-l,2,3-bcnzndithinzoln-2- 

oxides (3)  by s t i r r i n g  with ~ a t e r ~ - ~  d i d  not proceed smoothly. 

The major d i f f icu l ty  in  t h i s  process was the  isolation a n d  

purif icat ion of the  hydrolysed product  3. The hydro lys is  

of 2 w a s  achieved b y  treatment with 5% sodium ace ta te  

solution g iv ing  6-subs t i tu ted-3~- l t2 ,  3-benzodithiazole-2-oxides 

(2) in 62-0O"h yinld. 
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266 SAWHNEY ET AL. 

In conclusion, t h e  present  s tudy  provides  a new 

and sirnplc method for the  synthes is  of fi-siibstitutcd-Z-nryl- 

benzothiazoles from t h e  hydrolysed Herz compounds without 

resor t ing to prepar ing  the  intermediate 2-ABTs. The procedure 

for t h e  hydrolysis  of the  Herz compounds h a s  a l so  been 

improved by us ing  5% sodium ace ta te  solution i n  place of 

water.  The method provides  a be t te r  a l t e r n a t i v e  to t h e  

exis t ing syntheses  involving the  use of 2-ABTs. 

Experimental 

6-Substituted-l,2,3-benzodithiazol-2-ium chlor ides  (Merz 

compounds) (2) were prepared  according to the  l i t e r a t u r e  

procedure. 1 , 2  

Hydrolysis of Herz compounds to  6-substituted-3H-l.2,3- 

benzodithiazole-2-oxides (3) 

General Procedure 

Appropriate 6-substituted-l,2,3-benzodithiazol-2-ium 

chloride ( 0 . 0 1  moll w a s  dissolved in 5% solution of sodium 

acetate  (25  ml) and t h e  solution s t i r r e d  for 30 min.  The 

product separa ted  as a flocculent prec ip i ta te  which w a s  

f i l tered,  d r i e d ,  and  crys ta l l ized  from benzene-acetic acid. 

6-Chloro-3~-l,2,3-benzodithiazole-2-oxide 
--- 
m.p. 114'(d) [Lit 8 . m.p.  113-114'(d)]. yield 80% 

I R  (Nujol) c m - l  : 3120 (NH s t r . ) ,  1 1 0 4  (S=O str.). 
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2-ARY LBENZOTHIAZOLES 267 

6-Methoxy-3~-l,2,3-benzodithiazole-2-oxide (3b_) 

m.p. 150'. yield 72%,  IR (Nujol) cm-l : 3120 (NH s t r . ) ,  

1073  (S=O s t r .  1. 

____--- -- --- 

6 -Brorno-3H-lI 2,3-benzodithiazole-2-oxide (3) 

m . p .  l l S O ,  yield 6 2 % ,  I R  (Nujol) cm-l : 

1080 (S=O str .) .  

3117 ( N H  s t r . ) ,  

6-Fluoro-3H_-l, 2,3-benzodithiazole-2-oxide (g) 

m.p. 85', y ie ld  71%. I R  (Nujol) cm-' : 3200 (NH s t r . ) ,  

1100 (S=O str.). 

_ _ - _ _ _ _ ~ -  - 

Conversion of 6-chloro-3€J-l,2~3-benzodithiazole-2-oxide 

to 6-chloro-2-phenylbenzothiazole (%I 

Method A : By the  reaction of 3~ with benzaldehyde 

A solution of 6-chloro-3H-1, 2,3-benzodithiazole-2-oxide 

(& ; 1.03 g ,  0.005 rnol) a n d  benzaldehyde (0.53 g,  0.005 moll 

in 50% aqueous methanol (50 ml) w a s  heated to ref lux on 

a water ba th .  Triethylamine ( 5  rnl) was ,added to t h e  

ref luxing solution and  ref luxing continued for f u r t h e r  20 

min. The solution w a s  cooled a n d  t h e  solid which soparn tcd  

ou t  w a s  f i l t e red ,  washed with a little cold ethanol ,  and 

crys ta l l ized  from ethanol ,  m.p. 156' (Litg.  m.p. 156-157'1, 

yield 68%. Mixed melting point with t h e  au thent ic  sample 

remained undepressed a n d  I R  spec t ra  were superimposable.  

MS : M a ,  m / z  245.0110/247.0720, Calcd. Mol. w t .  245.0069/ 

247.0039. 

+ 
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268 SAWHNEY ET AL. 

Method B : By the reaction of @ with Benzoic acid 
--___l_--_l_- - 

A solution of 6-chloro-3~-l,2,3-benzodithiazole-2-oxide 

(s; 1.03g, 0.005 mol) and benzoic acid ( 0 . 6 1  g ,  0.005 moll 

in N,N-dimethylaniline (12.5 m l )  w a s  refluxed for one hr .  

Af te r  cooling. it w a s  poured into di l .  hydrochloric acid 

( 2 0  m l  conc. HC1 + 120 m l  water1 shaken well and  allowed 

to stand overnight.  The solid product which separated out 

was f i l tered,  washed with water and dried.  The crude 

product w a s  washed with l i t t l e  acetone to remove last t races  

of dimethylaniline and  crystal l ized from benzene-pet. e ther ,  

m . p .  156O ( L i t g .  m.p. 156-157'), yield 0.60 g (49%). Mixed 

melting point with sample obtained by method A undepressed 

and ZR spec t ra  were superimposable. 

Method C : By the reaction of 3a with Benzoyl chloride - 
The procedure is same as in  method B except t h a t  

benzoyl chloride w a s  used instead of benzoic ac id ,  m.p. 

156' (Lit  . m.p. 156-157'1, yield 69%. Mixed melting point 

with sample obtained by method A underpressed and I R  

spectra were superimposable. 

9 

Other 6-substituted-2-phenylbenzothiazoles (-1 

were prepared in a similar manner as described above. 

6-Methoxy-2-phenylbenzothiazole 

m.p.  115O, yield 55% (method A ) ,  48% (method B), 51% (method C). 

Anal. Calcd. for C H NOS : C. 69.71; H, 4.56; N, 5.81. Found : 

C, 69.82; 11, 4.51; N, 5.64. IR (Nujol) c m - l  : No absorption 
14 11 
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2-ARY LBENZOTHIAZOLES 269 

in the region 3400-3100 and a t  1 0 7 3  (NH and S=O absen t ) ;  

'13 n m r  ( C D C 1 3 ) :  6 3 . 0 5  (5, 3H, OCFl,), G . 7 - 0 . 2  (p, O H ,  aromatic 

protons).  

6-Bromo-2-phenylbcnzothiazolc (&) 

10 m.p. 150° (Lit  . m.p. 152'1,  yield 52% (method A ) .  49% 

(method B1, 54% (method C ) .  Mixed melting point with the 

authentic sample remained undepressed and I R  spec t ra  

superimposable. 

6-Fluoro- 2 - p hen y 1 benzo t h iazoles (49) 

m.p. 135" (Lit". m . p .  1 3 4 . 5 - 1 3 5 O ) ,  yield 54% (method A ) ,  

52% (method B). 58% (method C) .  Mixed melting point with 

the authentic sample remained undepressed and IR spectra  

superimposable. 

Acknowledgements: The authors  a r e  grateful  to the UGC, 
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