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SYNTHETIC COMMUNICATIONS, 26( 19), 3535-3542 (1996) 

CONDENSATION OF THIOAMIDES WITH 2-AMINOTHIOPHENOLS : 

A VERSATILE SYNTHESfS OF BENZOTHIAZOLES. 

Kishor R. Nivalkar, Sabir H. Mashraqui* 

Department of Chemistry, University of Bombay, 

Vidyanagari, Santacruz (East), Bombay-400 098, India. 

Abstract: Thioamides condense wj t.h 2-aminothiophenols under 

convenient and mild conditions to provide a variety of 

simple and functionalized benzothiazoles in fair to 

good yields. 

The Condensation of 2-aminothiophenols (2-ATP) 

with carboxylic acidslt2 and their derivatives such as 

esters’, acid ch1orideslt3, acid anhydrides’, nitriles 1 , 
and an N-ethoxy carbonyl thioamides4 constitute one of 

the most widely used methods for the preparation of 

benzothiazoles. However this method suffers from the 

requirement of strong acids 3 3  
elevated temperatures (upto 250OC) and prolonged 

reaction time, conditions which could prove deleterious 

when sensitive functionality may be involved. 

(H2S04, PPA or P205-CH SO H), 

3535 

Copyright 8 1996 by Marcel Dekker, Inc. 
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3536 NIVALKAR AND MASHRAQUI 

Recently, for a project pertaining to 

benzothiazolophane syntheses,several 2,0-functionalized 

benzothiazoles were needed in quantity. However, 

procedures based on condensation of appropriately 

functionalized 2-ATP with carboxylic acids or acid 

chlorides either failed completely or provided 

disappointingly low yields of functionalized 

benzothiazoles . 5 

We have now found that thioamides can serve as 

excellent acid equivalents in condensation with 2-ATP, 

to provide under acid catalysis, a variety of 

benzothiazoles in fair to good yields. Our results of 

condensation using simple as well as functionalized 

thioamides bearing ether, olephinic linkage, ester and 

nitrile groups with a few 2-ATP are shown in the Table. 

Although NMP and acetic acid could be used as the 

reaction solvents, we preferred ethylene glycol in 

terms of high substrate solubility and easy product 

isolation. All reaction were carried out using lOmmol 

of 2-ATP and 11 nun01 of thioamides in ethylene glycol 

(except for the Entry 14 in which case NMP was used) 

containing slightly more than 1 equivalent of HC1. In 

general, reactions are clean and in several cases, 

benzothiazoles directly precipitate out during the 

reaction or upon dilution in good purity. 
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BENZOTHIAZOLES 3531 

6 
Table  : Condensation of  t h i o a m i d e s  with 2 - A T P a .  

2 - A T P  Thioarn i d e s .  Ben 20th  iazo lcs  
Yields 

O/O 

Entry a NH2 R1 - 2 
R ‘ N H 2  R SH 

1 R‘: H ( 1 )  R’=Me ( 6 )  R = H j  R’=MI (13p 70 

2 ( 1 )  R1=Ph ( 7 )  R = H ;  R 1 = P h  (14Ib 85 

3 ( 1 )  R1=CH20Ph ( 8 )  R = H ;  R1= CH2OPh 65 

4 ( 1 )  R1=CH20CPh ( 9 )  R = H ;  R1 = C H g C P h  (16) 60 
P 9 

5 ( 1 )  R ~ = C H ~ C N  ( 1 0 )  R = H ;  R ~ = C H ~ C N  ( i n b  75 

( l8P 76 1 ( 6 )  R = R = M c  

( R =Me; R1=CH20Ph (19) 70 

( 9) R =Me;R1=CH$CPh (20) 75 
fl 

9 R Z  C I  (3) ( 6 )  R C I ;  R1=Me (21  )b 80 

10 (3) R’=&Ph ( I I )  R = C I ;  R1zAPh (22Ib 50 

11 (3 1 R1=CH2COEt ( 12) R = CI;  R’ = C$COEt (23 )  75 

12 R = C O O H ( 4 )  ( 6 )  R =COOH; R1 = Me (24)b 90 

13 ( 4 )  ( 8 )  R =COOH; R1=CH2OPh(25)  85 

14 RSCOOMe(5 )  ( 6 )  R = COOMe; R’= M e  ( 26IbsC 70 

0 0 It 

( a )  Al l  reactions conducted on steam bath ( 7 -10 hrs) using 

10mrnol of 2 - A T P  and  11 mmo I of thioarnides in ethylene 

g lyco l  conta in ing  l r n l  conc. HCI o r  mentioned otherwise 

( b )  Known products  c h a r a c t e r i z e d  by map. cornprisons and 

spectral  d a t a  , ( c  1 React ion  in  NMP ( 1 0 0 ° C  ~ G h r s )  

conta in ing  1 rnl conc. HCl .  
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3538 NIVALKAR AND MASHRAQUI 

As can be seen from the Table, the reactions are 

widely applicable and in spite of the presence of 

potentially reactive acid, ester or nitrile functions, 

the reaction occurs selectively with the thioamide 

moiety only. Thus for the first time, thioamide 

methodology allows for the direct preparation of 

2-cyanomethyl’ and 2-phenoxymethyl benzothiazoles 

(products 17 and 15, respectively), which have been 

previously reported via circuitous routes only. 

Woreover, certain functionalized benzothiazoles 

(products 19 and 20) which could not be prepared 

satisfactorily via corresponding acids or esters , are 

now readily accessible using appropriate thioamides in 

good yields. 

8 

5 

Since substituted benzothiazoles are of interest 

as as agrochemica 1s and pharmaceut ica 1s 

masked carbonyl equivalents” in synthetic organic 

chemistry, the present procedure, being simple, mild 

and tolerant of sensitive functionalities, appears 

superior compared to other available conditions for the 

preparation of benzothiazoles. 

10,kl and 

EXPERIMENTAL : 

The general procedure is illustrated with 

2-methyl-6-chloro benzothiazale (21) :- To a solution 

of ethylene glycol (15 ml) containing lml of conc. HC1, 
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BENZOTHIAZOLES 3539 

was added 5-chloro-2-aminothiopheno113 (1. 595gm, 

I O i i u n o l )  arid thioacetavide (0.825gm, llmol) . The 

reaction mixture was heated on steam bath under 

nitrogen atmosphere, the gas outlet being connected to 

an aqueous KOH trap to absorb H2S gas. After 7 hrs of 

heating, the reaction mixture was diluted with cold 

water. The precipitated solid was filtered,air dried 

and crystallized from aqueous alcohol to give 

2-methyl-6-chloro benzothiazole (Amount 1.46gm, yield 

80%) M.P. 84-85OC, Lit m.p. 85-87OC. 14 

Acknowledgement : We are grateful to CSIR (New Delhi) 

for the financial assistance and for 

the award of Senior Research 

Fellowship to KRN. 
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3540 NIVALKAR AND MASHRAQUI 
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BENZOTHIAZOLES 3541 

Product 20 : m.p. 77-78OC (from Petroleum ether 

60-80OC); ir (KBr) 1720, 1600, 1450, 1350, 1270, 

1110, 810cm-l; nmr (CDC13), 6 2.95(3H,S), 

5.60(2H,S), 7.0-8.0(8H,m). 

Product 23 : m.p. 110-112°C (from alcohol); ir 

(KBr) 1730, 1590, 1510, 1440, 1360, 1240, 1190, 
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4.25(2H,q,J = 7Hz), 4.0 (2H,S), 7.2-8.2(3H,m). 

Product 25 : m.p. 215-217OC (from aq.alcoho1); ir 

(KBR) 3000, 1720, 1600, 1520, 1500, 1370, 1330, 

1250, 1200, 1070, 900cm-l; nmr(CDC13-DMSO) 

3.8(1H,bs), 5.4(2H,s), 7.0-8.0(8H,m). 

6 

(7) Elgemeie, Hamza, G.E., Abd, E.A., Fatma, A.E., and 

Maksoud, H., Heterocycl., 1 x 6 ,  24, 349-53. - 
(8) Samat, A., Guglielmelti, F., Metzger, J., Hdv. 

Chim. Acta., 1972, 55,’ 1782. 

(9) Hamer, F.M., “The Chemistry of Heterocyclic 

ccrnpoundsq, A .  Weissberger, Ed., Interscience, 

Newyork, 1964, Vol. 18, Chapter 6. 
(10) Prescott, B. and Webb, J.M., Antibiot. Chemother. 

(Washington, D.C), 1958, a, 3 3 .  

(11) Wattenburg, L.W., Page, M.A. and leong, L.J., 

Cancer Res; 1968, 23, 2539. 

(12) Corey, E.J. and Boger, D.L.,Tetrahedron Lett., 

1978, - 5,9,13. 

D
ow

nl
oa

de
d 

by
 [

"Q
ue

en
's

 U
ni

ve
rs

ity
 L

ib
ra

ri
es

, K
in

gs
to

n"
] 

at
 2

2:
22

 1
9 

Se
pt

em
be

r 
20

13
 



3542 NIVALKAR AND MASHRAQUI 

(13) Mital, R . L .  and Jain, S.K., J.Chem. Soc.(C), 1 x 9 ,  - 
2148. 

(14) Paramasivam, R. and Ramakrishnan, V.T., I A .  

J.Chem., a 7 ,  26B, 930-934. 

(Received in The Netherlands I 1  Apr i l  1996) 

D
ow

nl
oa

de
d 

by
 [

"Q
ue

en
's

 U
ni

ve
rs

ity
 L

ib
ra

ri
es

, K
in

gs
to

n"
] 

at
 2

2:
22

 1
9 

Se
pt

em
be

r 
20

13
 




