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3-Substituted 1,2-benzoisothiazole 1,l-dioxides 

undergo a I2+2lcycloaddition with 1-diethylaminopropyne 

followed by rinq expansion to give the very stable 

5-substituted 3-diethylamino-4-methylbenzo-l,2- 

thiazepine 1,l-dioxides ( 2 ) .  These can, however, 
be cleaved with lithium aluminum hydride to 2-styryl- 

sulfonamides. The stability of the rinq system 2 is 
discussed briefly. 

There has been only one report of the synthesis of a 1,2-benzothiaze- 

pine 1,l-dioxide, namely the cyclization of the c-benzoylbenzenesulfonylamidine 

1 
derivative 2 to z. The compound was reported to have hypotensive and diuretic 



activity. No other aromatic 1,2-benzothiazepines have been described. We 

now report a simple general two step synthesis of this ring system from 

saccharin by the ring expansion of the readily available 3-substituted 

1,2-benzoisothiazole 1,l-dioxides ( 2 ) .  2 

A 
Addition of 1-die thylaminopropyne to 2 in acetonitrile at room tempera- 
3 

ture gave the 5-substituted 3-diethylamino-4-methylbenzo-l,2-thiazepine 

1.1-dioxides ( 2 )  in good yield. The (2121 cycloadditions of ynamines with 

4 
imines,* 01efins.~ and aldehydes and ketones are well known and it is 

assumed that a similar addition takes place with 2 followed by ring-expansion: 
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The s t r u c t u r a l  assignment of 2 was c o n s i s t e n t  wi th  i ts s p e c t r a l  p r o p e r t i e s .  

\ For example, when R=CH i n  2 ,  t h e  compound showed t h e  presence o f  a C=N- 3 / 
-1 -1 . 

bond (1620 cm 1 and a s u l f o n y l  group (1300, 1160 cm ) r n  t h e  i n f r a r e d ,  

two methyl s i n g l e t s  ( 6  3.22 and 3 .12) ,  a 4 H double t  of q u a r t e t s  a t  6 3.43 

due t o  t h e  methylene protons  i n  (E t I2 ,  and a 6 H double t  of t r i p l e t s  f o r  t h e  

two methyl groups i n  ( E t )  . The mass spectrum a l s o  suppor ted  s t r u c t u r e  2 .  2 

Thus, l o s s o f  SO r e s u l t e d  i n  t h e  formation o f  a 2-diethylaminoquinolinium i o n  2 

(I?/? 228) and a number of  impor tant  fragments,  i nc lud ing  t h e  base  peak 

(g/g 1571, could be  ass igned quinolinium ion  s t r u c t u r e s .  

// c o n c .  H2SO4,EtOH > 
78", 1 2 h r  

H2/Ra-Ni,  4 5  p s i  

/?------ 
/ Zn/AcOH 

' 
> 

1 3 0 ' .  1 2 h r  

N a 2 C r 2 0 7 ,  AcOH 

\ > 
I 

1 3 0 a ,  1 2  h r  
CH3 

\ KMn04 > 
2e l o o " ,  2 0 h r  

C H ~ I ,  E ~ O H *  > 
1 5 0 ° ,  1 2  h r  

NO 

REACTION 

* : s e a l e d  tube 



On the  o ther  hand, t h i s  r i ng  system is remarkably s t a b l e  t o  a wide 

va r i e t y  of chemical reagents (Scheme), which is reminiscent of compounds 

exhib i t ing  'aromatic '  s t a b i l i t y .  It could be cleaved, however, with Lithium 

aluminum hydride i n  tetrahydrofuran a t  room temperature t o  give We 2-styryl- 

sulfonamide ( 2 )  which, on treatment with an excess of methyl iodide i n  t he  

presence of potassium carbonate,  gave the  quaternary s a l t  2. The n m  spec t ra  

of 2 and agree w i t h  t h e  proposed s t r uc tu r e s  and hence support t h e  s t r uc tu r e  

of 2 .  Thus, 2 (R=Ph) exh ib i t s  a methylene s i n g l e t  a t  6 3.0, a methyl s i n g l e t  

a t  6 2.0, two E-ethyl groups and an NH s i n g l e t  ( 6  4.80, exchangeable) 
2 

The mass s p e c t r a l  fragmentations correspond t o  l o s s  of -S02NH2 280),  

l o s s  of -CH NEt (m/e 272) ,  and l o s s  of the  whole v iny l  s i d e  chain (m/c 165). 
2 2 - -  

(R=Phl a l s o  exhib i t s  a methylene s i n g l e t  (6 4 .0 ) ,  two E-Me s i n g l e t s  

+ 
(6 2.8), an NMe s i n g l e t  ( 6  3 .2 ) ,  an a l l y l i c  methyl (6 2 .2 ) ,  and t he  N E t 2  

group. 

When 2 (R=OEt; co lor less )  was heated with 85% H2S04 a t  130' t he  ketone 

-1 (z) mp 185" was formed [yc,o 1685 cm ; Me doublet a t  6 1.90 ( J ~ 6 . 0  Hz)] 

which with hydrazine gave t he  hydrazine (z ) ,  mp 137' ( r a t he r  than t he  

hydrazone)(3 exchangeable H with D 2 0 ,  Me s i n g l e t  a t  6 1.85).  The same 

hydrazine was obtained by heat ing $ (R=SMe, red)  with hydrazine i n  methanol 
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a t  609. T h a t 8  e x i s t s  exc lus ive ly  i n  t h e  ene-hydrazine r a t h e r  than  hydrazone 

form again  speaks f o r  t h e  ' a romat ic  c h a r a c t e r '  o f  t h i s  1 ,2- th iazepine  

1 , l -d iox ide  system. 
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