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Abstract - A facile o n e  pot synthesis of 5.1-benrothiazacines and 

their homologues from acyclic aniline derivatives has been achieved by 

the effective synthetic control via aza-sulfonium intermediates. 

The problem of constructing medium andlor macrocyclic compqunds has long exercised 

synthetic chemists. Our interest in the chemistry and biological properties of 

the heterocyclic medium rings, for which less studies have been accumulated, led 

to the developement of a facile one pot synthesis of 5,l-benzothiazocines and 

their homologues from acyclic compounds by the effective synthetic control via 

aza-sulfonium templates as follows. 2 

Treatment of N-(3-methylthiapropy1)aniline (Q) ,  which was readily available from 

aniline,3 with N-chlorosuccinimide in methylene chloride below O'C for 30 min and 

subsequent addition of sodium methonide g a v e  5,l-beneothiazocine (lh34'5 in high 

yield. The reaction intermediate, aza-sulfonium salt could be isolated 

quantitatively as a crystalline solid by removal of the solvent at the first 

stage of the reaction and converted to the benzothiazocine by the base addition. 

Thus, the process is apparently based on the formation of the aza-sulfonium salt 

and subsequent 2.3-sigmatropic rearrangement of the ylide formed from the sulfoni- 

um salt. 

The homologous novel heterocycles with 9-11 membered ring were obtained by the 

similar way in the yield shown in Table 1, which suggested that susceptibility 

to farm ara-sulfonium intermediates seemed crucial for these reactions.' 



T a b l e  1 Y i e l d  o f  3 m p ,  'C 

a n = 2  0 %  - 
b  3  8 2  7 7 - 7 9  

c 4  8  7  9 1 - 9 3  

d  5  4 0  o i l  

e 6  6  o i l  

f 11 0 - 

Synthesis of  t h e  s u b s t i t u t e d  b e n z o t h i a z o c i n e s  was a c c o m p l i s h e d  i n  t h e  same 

m a n n e r  a s  shown b e l o w  ( T a b l e  2 ) .  

T a b l e  2  

X 

26 8-CH3 

3h 8-C1 - 

3 i  8-0CH3 - 
3 8-NO2 

3 k  8-CN - 

H  Basea  m p ,  'C Y i e l d  X X R Base m p ,  "C Y i e l d  % 

H A  1 9 1 b  8 7  3~ 8-F CH3 B Z 2 0 b  5  5  

H A  5 4 - 5 5  8  0  CH3 B 72-74  6  5  

B 9 0  - 3 r  8-NO2 CH3 B 1 3 8 - 1 4 0  57 

H A  2 1 8 ~  9  5  - 3 s  8-CN CH3 B 1 1 7 - 1 1 9  5 0  

H  A  1 6 0 - 1 6 2  5  4  - 3 t  8-CH3S02 CH3 B 1 5 8 - 1 6 0  45 

H A 1 3 6 - 1 3 9  5  0  - 3u 1 0 - C 1  CH3 B 2 0 8 ~  4 6  

3 1  8-CH3S02 H  A 1 9 3 - 1 9 4  - 5 5  - 3 v  H C6H5 B 2 1 5 - 2 1 7 b  4 8  

3m 7-19-C1 H  A 2 3 0 b 1 7 1 - 7 3  2 5 / 3 6  2 8-C1 - C6H5 B 8 5 - 8 7  6 3  

3n 6 - c ~ ~  cn3 B 2 2 0 b  - 4 8  - 3n 8-0CH3 C6H5 B 1 7 7 - 1 8 0 b  5 7  

30 8-C1 CH3 B 2 1 2  
b  

75  

a )  A:NaOCH3 8: Et3N b )  m p  o f  HC1 s a l t  
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As can be noted from the table, the overall process can tolerate a wide variety of 

the sub~tituents. However, the electron withdrawing substituents were found to 

decrease the yield to some extent, which could be attributable to the retarded 

formation of the cyclic aza-sulfonium intermediate 2 due to the decreased auclea- 

philicity of the amino groups. In fact, in the c a s e  of the nitro substituent (a), 
two by products, (5)  mp 121-123'C and (5 )  mp 126-12a°C, wereisolated which seemed to 

be resulted from the assumed initial intermediate ( 2 ) .  

On the other hand, the reaction of N-(3-benzylthiopropy1)anilines b ,  , ) proceed- 

ed in somewhat different fashion. That is, considering amounts of 1.3-thiazines 

(1;' w e r e  produced in addition to the benzothiarocines 2, x, 5.  The formation of 

the 1,3-thiazines could be explained by the intramolecular Pummeree type reaction 
9 

of the assumed intermediate ( 8 ) .  

x mp ' C  yield I: 

7" H - 63-65 32 

7w C1 - 7 4 - 7 6  19 

7 x  0CH3 oil - 19 



A series of benzothiazocines were found to reduce gastric secretion in animal 

studies and some of them may have potential for clinical utility in the treatment 

of gastric ulcers. lb' lea Details will be reported in near future. lob 
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