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2,l-BENZISOTHIAZOLES 

Submitted b y  M. Ravks, E. Homfeld and T. Paproth 

(5/7/73) Department of Organic Chemis t ry  
L a  Trobe Un ive r s i ty  
Bundoora, V i c t o r i a  3083, A u s t r a l i a  

The scaled-up s y n t h e s i s  o f  2 , l -benz i so th i azo le s  lS2 has  

been worked ou t .  The lower molecular weight members(chloro, 

methyl,  methoxy, e t c . )  a r e  i s o l a t e d  as desc r ibed  f o r  t h e  pa ren t  

compound below. For t h e  l e s s  v o l a t i l e  ones(bromo , n i t r o  and 

p o l y s u b s t i t u t e d ) ,  i t  i s  b e s t  t o  e x t r a c t  t h e  crude r e a c t i o n  

mixture  with conc. hydroch lo r i c  a c i d ,  followed by d i l u t i o n  of 

t h e  a c i d i c  e x t r a c t  with excess  water t o  p r e c i p i t a t e  t h e  weakly 

b a s i c  2 ,1-benzisothiazoles .  The conversions vary from 20-70%, 

t h e  b e s t  y i e l d  b e i n g  obtained w i t h  a methoxy s u b s t i t u e n t  and 

+ 2S0C12 .-> E F  + SO2 + 4HC1 

the  worst  w i t h  t h e  n i t r o  group p r e s e n t .  The s t a r t i n g  m i n e s  

= b e  recovered i f  d e s i r e d  and t h e  y i e l d s  then  become almost 

q u a n t i t a t i v e  i n  many cases .  

EXPERIMENTAL 

C A U T I O N :  Since s u l f u r  d iox ide  and hydrogen c h l o r i d e  are evol-  
ved i n  large q u a n t i t y ,  t h e  r e a c t i o n s  should be conducted i n  a 
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good hood and t h e  g a s e s  t r a p p e d  by p a s s i n g  them i n t o  a sodium 
hydrox ide  s o l u t i o n  through an  upturned  f u n n e l .  A l a r g e  gas  
washing b o t t l e  shou ld  b e  i n t e r p o s e d  between t h e  t o p  o f  t h e  
condenser  and t h e  f u n n e l  t o  o b v i a t e  t h e  p o s s i b i l i t y  of  a 
suck-back of  t h e  sodium hydrox ide  s o l u t i o n  i n t o  t h e  r e a c t i o n  
f l a s k .  

2 , l -Benz i so th i azo1e . -  To a mix tu re  of  107g. (107  m l . ,  1 . 0 0  mole)  

and 150 m l .  o f  xy lene  (mixed i somers ,  bp.  138-142') i n  a 3 1. 

f l a s k  equipped  w i t h  a st irrer,  a d ropp ing  f u n n e l  and a r e f l u x  

condense r ,  was added dropwise  160 m l .  ( 2 6 4  g . ,  2.22 moles)  o f  

t h i o n y l  c h l o r i d e  wi th  s t i r r i n g .  After t h e  a d d i t i o n ,  t h e  mix tu re  

was h e a t e d  under  r e f l u x  f o r  24 h r s  ( S i n c e  t h e  i n i t i a l  yel low 

c r y s t a l s  d i s s o l v e  q u i c k l y ,  t h e  mix tu re  becomes homogeneous 

w i t h i n  2 h r s  and s t i r r i n g  need no t  be  con t inued  beyond t h i s  

p o i n t ) .  The r e a c t i o n  mix tu re  was coo led ,  water (500 m l . )  was 

added c a u t i o u s l y  and t h e  whole was steam d i s t i l l e d  u n t i l  about  

3 1. of  d i s t i l l a t e  ( c o n s i s t i n g  o f  x y l e n e ,  2 - t o l u i d i n e ,  

2 , l - b e n z i s o t h i a z o l e  and water) had been c o l l e c t e d .  The o r g a n i c  

l a y e r  was s e p a r a t e d  and t h e  aqueous phase e x t r a c t e d  w i t h  1 0 0  

m l .  o f  xy lene .  The combined xy lene  e x t r a c t s  were washed f ree  

o f  2 - t o l u i d i n e  (which i s  more b a s i c  t h a n  2 , l - b e n z i s o t h i a z o l e )  

by r e p e a t e d  s h a k i n g  w i t h  '0.5M h y d r o c h l o r i c  a c i d ,  fo l lowgd by a 

f i n a l  washing w i t h  water. The d r i e d  (sodium s u l f a t e )  o r g a n i c  

phase  was c o n c e n t r a t e d  on a r o t a r y  e v a p o r a t o r  t o  remove xy lene .  

The r e s i d u a l  orange  l i q u i d  was d i s t i l l e d  under  reduced  

p r e s s u r e ,  t o  a f f o r d  18-22 g. o f  2 .1 -benz i so th i azo le  as a n  

a lmost  c o l o r l e s s  o i l ,  bp.  70-72O/0.5 mm. ,  110-112°/1 mm. 

2 , l - B e n z i s o t h i a z o l e  as p repa red  above i s  98% pure  o r  

b e t t e r ;  it may be  f u r t h e r  p u r i f i e d  by conve r s ion  i n t o  t h e  
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picrate salt, best prepared by treatment with excess saturated 

methanolic picric acid followed by decomposition of the pure 

picrate, mp. 123O, with aqueous base. 
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ESTERS OF (+)HEXAHYDRO-5-HYDROXYMETHYL-2H-AZEPIN-2-ONE 

Submitted by C. G. Overberger and J. H. Kozolwski 
( 6 /7/73 1 

Department of Chemistry and 
The Macromolecular Research Center 
The University of Michigan 
Ann Arbor, Michigan 48104 

Five new derivatives (11) of (+)hexahydro-5-hydroxymethyl- 
1 2H-azepin-2-one (I) have been prepared and characterized. 

I 

H O  

Q H 2 - 0 ~  

I1 

EXPERIMENTAL' 

11, R = 
1-Mentoxyacetyl 
Phthaloyl-1-phenylalanyl 
D-10-Camphorsulfonyl 
Pht haloy 1-H 
Succinoy 1-H 

Hexahydro-5-(R-menthoxyacetoxymethyl)-2H-asepin-2-one 

A solution of 6.6 g (0.028 mole) R-menthoxyacetyl 

IIa). - 

chloride2 -83.7' (C, 2.0 chloroform), (bp. 67"/0.04 m),  
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