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©  DiorthoeubstKuted  benzene  derivatives,  processes  for  their  preparation,  pharmaceutical  compositions  containing  them 
and  their  use. 
New  compounds  of  the  general  formula  I 

wherein  R'  and  R2  each  independently  represent  an  alkyl 
group  containing  1  to  4  carbon  atoms,  or  an  alkoxy  group 
containing  1  to  3  carbon  atoms,  or  halogen,  R'  represents 
hydrogen,  halogen,  an  alkyl  group  containing  1  to  4  carbon 
atoms,  an  alkoxv  group  containing  1  to  3  carbon  atoms,  an 
amino  group  or  a  nitro  group,  A  represents 

which  is  bonded  to  the  benzene  ring  by its  sulphu  r or  nitrogen 
atom and in which R' is hydrogen or an alkyl group containing 
t o   4  carbon  atoms;  together  with  salts  thereof  with 

I  physiologically  acceptable  acids  and,  when  R'  is  hydrogen, 
with  physiologically  acceptable  bases  are  described.  The 
compounds  are  of  use  in  inhibiting  thrombosis  formation,  in 
treating  thrombosis  and  in  fibronolytic  therapy.  Various 
methods  of  producing  the  new  compound  are  described 

involving  the  building  up  of  the  -A-CH2  -CH2-S-CH2  CH2  -NH2 
side  chain  from  aromatic  precursors  having  an  imcomplete 
side  chain  or  by  introducing  at  least  one  of  R1,  R  or  R'sub- 
stituents  into  a  precursor  lacking  that  substituent  or  from  an 

amino-protected  precursor. 



TECHNICAL  F I E L D  

T h i s   i n v e n t i o n   r e l a t e s   to   new  d i o r t h o  

s u b s t i t u t e d   b e n z e n e s ,   to   m e t h o d s   f o r ' t h e i r   p r o d u c t i o n ,  

to   p h a r m a c e u t i c a l   c o m p o s i t i o n s   c o n t a i n i n g   them  and  t o  

t h e i r   u s e   i n   i n h i b i t i n g  t h e  a c t i v i t y   of   F a c t o r   X I I I  

( f i b r i n o l i g a s e )   i n   b l o o d .  

BACKGROUND  TO  THE  INVENTION 

When  b l o o d   i s   c o a g u l a t e d ,   t h e   w a t e r   s o l u b l e  

p r o t e i n   f i b r i n o g e n   i s   c o n v e r t e d   to   an  i n s o l u b l e   g e l   o f  

a g g r e g a t e d   f i b r i n   m o l e c u l e s .   T h i s   g e l ,   w h i c h   i s  

m e c h a n i c a l l y   weak ,   i s   e a s i l y   b r o k e n   down  b y  

p r o t e o l y t i c   e n z y m e s .   In  t h e   p r e s e n c e   of  F a c t o r   X I I I  

( f i b r i n o l i g a s e ) ,   as  in   n o r m a l   b l o o d   and  p l a s m a ,   t h e  

f i b r i n   g e l   i s   c o n v e r t e d   to   c r o s s l i n k e d ,   i n s o l u b l e   a n d  

m e c h a n i c a l l y   s t a b l e   f i b r i n ,   w h i c h   i s   c o n s i d e r a b l y   m o l d  

r e s i s t a n t   to   p r o t e o l y t i c  e n z y m e s   t h a n   t h e   f i b r i n   g e l .  

I f   F a c t o r   X I I I   a c t i v i t y   i s   i n h i b i t e d ,   t h e   f i b r i n  

r e m a i n s   in  i t s   n o n - c r o s s l i n k e d ,   e a s i l y   d i s s o l v a b l e   f o r m ,  

and  in   t h i s   m a n n e r   t h e   f o r m a t i o n   o1  t h r o m b o s i s   i s  



c o u n t e r a c t e d .   P h y s i o l o g i c a l l y   a c c e p t a b l e   i n h i b i t o r s   o f  

F a c t o r   X I I I   a r e   t h e r e f o r e   of  g r e a t   t h e r a p e u t i c a l  

i n t e r e s t .  

I t   i s   known  t h a t   c e r t a i n   c o m p o u n d s   c o n t a i n i n g  

a  p r i m a r y   a m i n o   g r o u p   and   an  a r y l   g r o u p   can   a c t   a s  

c o m p e t i t i v e   i n h i b i t o r s   of   F a c t o r   X I I I ;   s e e   e . g .   L .  

L o r a n d   &  L .G.   N i l s s o n ,   M o l e c u l a r   A p p r o a c h   f o r   D e s i g n i n g  

I n h i b i t o r s  t o   E n z y m e s   I n v o l v e d   i n   B l o o d   C l o t t i n g   in   D r u g .  

D e s i g n ,   V o l .   3,  E . J .   A r e n s ,   e d i t o r ,   A c a d e m i c   P r e s s ,  

N.Y.   1 9 7 2 .   One  e x a m p l e   of   t h i s   t y p e   of   c o m p o u n d   i s  

d a n s y l c a d a v e r i n e ,   h a v i n g   t h e   f o l l o w i n g   s t r u c t u r e :  

D a n s y l c a d a v e r i n e   and   t h e   c o r r e s p o n d i n g   a n a l o g  

h a v i n g   a  3 - t h i a p e n t a n e   s i d e   c h a i n   h a v e   p r o v e d   to   b e  

r a t h e r   a c t i v e .   I t   i s ,   h o w e v e r ,   a l s o   known  t h a t  

n a p h t h y l a m i n e s   c an   be  h i g h l y   c a r c e n o g e n i c ,   and   i t   i s  

n o t   a d v i s a b l e   t o   u s e   n a p h t h y l a m i n o   c o m p o u n d s   as  d r u g s ,  

e s p e c i a l l y   d r u g s   b e i n g   a d m i n i s t e r e d   f o r   a  l o n g   p e r i o d   o f  

t i m e .   G r e a t   e f f o r t s   h a v e   b e e n   made  to   f i n d   a l t e r n a t i v e ,  

t o x i c o l o g i c a l l y   a c c e p t a b l e   c o m p o u n d s   h a v i n g   t h e   same  o r  

b e t t e r   a c t i v i t y   t h a n   t h e s e   n a p h t h a l e n e   d e r i v a t i v e s ,  

b u t   so  f a r   w i t h o u t   s u c c e s s .   I t   s h o u l d   be  n o t i c e d   i n  

t h i s   c o n n e c t i o n   t h a t   c o r r e s p o n d i n g   c o m p o u n d s   c o n t a i n i n g  

a n   o p t i o n a l l y   s u b s t i t u t e d   b e n z e n e   r i n g ,   i n s t e a d   of   t h e  

n a p h t h a l e n e   r i n g ,   h a v e   b e e n   t e s t e d   and   f o u n d   t o   p r e s e n t  

s u c h  l o w   a c t i v i t i e s   t h a t   t h e y   w e r e   c o n s i d e r e d   to  b e  o f  



no  t h e r a p e u t i c   i n t e r e s t .  

I t   h a s   now  s u r p r i s i n g l y   b e e n   f o u n d   t h a t   c o m p o u n d s  
of  f o r m u l a  ( I )   b e l o w ,   c o n t a i n i n g   a  d i - o r t h o s u b s t i t u t e d  

b e n z e n e   r i n g ,   a r e   c o n s i d e r a b l y   more   a c t i v e   t h a n   t h e   k n c w n  

b e n z e n e   d e r i v a t i v e s ,   w h i l e   a t   t h e   same  t i m e   a r e   m o r e  

a c c e p t a b l e   f r o m   t h e   t o x i c o l o g i c a l   v i e w p o i n t ,   t h a n   to   t h e  

a b o v e   m e n t i o n e d   n a p h t h y l a m i n e   d e r i v a t i v e s .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  new  d i - o r t h o  

s u b s t i t u t e d   b e n z e n e   c o m p o u n d   c h a r a c t e r i s e d   in   t h a t   i t  

h a s   t h e   g e n e r a l   f o r m u l a   ( I )  

w h e r e i n   R   and  R2  e a c h   i n d e p e n d e n t l y   r e p r e s e n t   an  a l k y l  

g r o u p   c o n t a i n i n g   1  to   4  c a r b o n   a t o m s ,   or   an  a l k o x y  

g r o u p   c o n t a i n i n g   1  t o   3  c a r b o n   a t o m s ,   or  h a l o g e n ,   R3 

r e p r e s e n t s   h y d r o g e n ,   h a l o g e n ,   an  a l k y l   g r o u p   c o n t a i n i n g  

1  to   4  c a r b o n   a t o m s ,   an  a l k o x y   g r o u p   c o n t a i n i n g   1  to   3 

c a r b o n   a t o m s ,   an  a m i n o   g r o u p   o r  a   n i t r o   g r o u p ,   A 

r e p r e s e n t s  w h i c h   i s   b o n d e d   to   t h e   b e n z e n e  

r i n g   by  i t s   s u l p h u r   or  n i t r o g e n  a t o m   and  in  w h i c h   R4  i s  

h y d r o g e n   or  an  a l k y l   g r o u p   c o n t a i n i n g   1  t o  4   c a r b o n   a t o m s ;  

t o g e t h e r   w i t h   s a l t s   t h e r e o f   w i t h   p h y s i o l o g i c a l l y  

a c c e p t a b l e   a c i d s   and ,   when  R4  i s   h y d r o g e n ,   w i t h  

p h y s i o l o g i c a l   a c c e p t a b l e   b a s 2 s .  



4  
When  R  ,   R  ,   R  or  R  i s   an  a l k y l   g r o u p ,   t h i s  

a l k y l   g r o u p   c a n   be  s t r a i g h t   or  b r a n c h e d ,   e . g .   m e t h y l ,  

e t h y l ,   n - p r o p y l ,   i s o p r o p y l   or   t e r t . - b u t y l .   T h e  

s u b s t i t u e n t   R3  may  be  i n   t h e   m e t a   o r ,   p r e f e r a b l y ,   t h e  

p a r a  p o s i t i o n   on  t h e   b e n z e n e   r i n g .   The  s u l p h o n a m i d e  

g r o u p  i s   b o n d e d   t o   t h e   b e n z e n e   r i n g   e i t h e r   b y  

i t s   n i t r o g e n   o r ,   p r e f e r a b l y ,   by  i t s   s u l p h u r   a t o m . .  

P a r t i c u l a r l y   a c t i v e   c o m p o u n d s   of   t h e   i n v e n t i o n  

a r e   t h o s e   i n   w h i c h   g r o u p   A  i s   l i n k e d   t o   t h e   b e n z e n e   r i n g  

d i r e c t l y   v i a   i t s   s u l p h u r   a t o m ,   R4  i s   H,  t h e   two  d i - o r t h o  

s u b s t i t u e n t s   a r e   e a c h   m e t h y l   and  R3  i s   H  or   a  p a r a  

m e t h y l ,   p r o p y l   o r   b u t y l   g r o u p ,   p r e f e r r e d   c o m p o u n d s  

i n c l u d i n g  

N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - 2 , 6 - d i m e t h y l b e n z e n e  

s u l p h o n a m i d e ,  

N - ( 5 - a m i n o - t h i a p e n t y l ) - 2 , 4 , 6 - t r i m e t h y l b e n z e n e  

s u l p h o n a m i d e ,  

N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - 2 , 6 - d i m e t h y l - 4 - i s o p r o p y l -  

b e n z e n e   s u l p h o n a m i d e   a n d  

N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - 2 , 6 - d i m e t h y l - 4 - t e r t . - b u t y l -  

b e n z e n e   s u l p h o n a m i d e .  

The  c o m p o u n d s   o f   t h e   i n v e n t i o n   may  be  p r e s e n t e d  

as   s a l t s   w i t h   any   of   t h e   p h y s i o l o g i c a l l y   a c c e p t a b l e  

a c i d s   c u s t o m a r i l y   u s e d   i n   t h e r a p y   e . g .   as  t h e  

h y d r o c h l o r i d e ,   p h o s p h a t e ,   c i t r a t e ,   t a r t r a t e   o r ,   w h e n  
R4  i s   h y d r o g e n ,   w i t h   any  of   t h e   p h y s i o l o g i c a l l y  

a c c e p t a b l e   b a s e s   c u s t o m a r i l y   u s e d   i n   t h e r a p y   e . g .  

w i t h   s o d i u m  h y d r o x i d e ,   a m m o n i u m  h y d r o x i d e ,   a l u m i n i u m  

h y d r o x i d e   or  n o n - t o x i c   a m i n e s   s u c h   as  t r i e t h y l a m i n e .  

R e f e r e n c e s ' i n   t h i s   s p e c i f i c a t i o n   to   c o m p o u n d s   o f  

f o r m u l a   I  i n c l u d e s   r e f e r e n c e s   t o   s a l t s   t h e r e o f   u n l e s s  



t h e   c o n t e x t   r e q u i r e s   o t h e r w i s e .  

The  i n v e n t i o n   a l s o   r e l a t e s   to   m e t h o d s   f o r  

p r e p a r i n g   t h e   new  c o m p o u n d s   of   f o r m u l a   ( I ) .  

The  m e t h o d s   i n v o l v e  

(a)   s y n t h e s i s i n g   t h e   s i d e   c h a i n  

- A - C H 2 - C H 2 - S - C H 2 - C H 2 - N H 2  b y  a   m e t h o d  

known  p e r   se  in   an  a r o m a t i c   p r e c u r s o r   o f  

a  f o r m u l a   I  c o m p o u n d   in   w h i c h   t h e   s i d e  

c h a i n   i s   i n c o m p l e t e ,  

o r   (b)   i n t r o d u c i n g ,   by  a  m e t h o d   known  p e r   se ,   a t  
3 l e a s t   one   of  t h e   g r o u p s   Rl ,   R 2  o r   R   i n t o  

an  a r o m a t i c  p r e c u r s o r   o f  a   f o r m u l a   I  

c o m p o u n d  l a c k i n g   a t   l e a s t   one  of   t h e  

g r o u p s   R1,  R2  or  R 3 .  

or   (c)   r e l e a s i n g   t h e   t e r m i n a l  a m i n o   g r o u p   by  a  

m e t h o d   known  p e r  s e ,   f r p m   an  a r o m a t i c  

p r e c u r s o r   o f   a  f o r m u l a   I  c o m p o u n d   h a v i n g  

a  p r o t e c t e d   t e r m i n a l   a m i n o   g r o u p .  

More  s p e c i f i c a l l y ,   t h e   c o m p o u n d s   may  b e  

p r e p a r e d   by  one  o f   t h e   f o l l o w i n g   m e t h o d s .  

(a )   r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( I I )  

w h e r e i n   R1,  R 2  a n d   R 3  a r e   as  d e f i n e d  

a b o v e   and   X  s i g n i f i e s   - S O 2 H a l   o r  

w i t h   a  c o m p o u n d   of  f o r m u l a   ( I I I )  



w h e r e i n   Z  i s   a  f r e e   or   p r o t e c t e d   a m i n o  

g r o u p   and   Y  s i g n i f i e s   - S o 2 H a l   o r  

Y  b e i n g   - S O 2 H a l   when  X  i s  a n d  

v i c e   v e r s a ,   and   t h e n   s p l i t t i n g   o f   any   a m i n o  

p r o t e c i n g   g r o u p   p r e s e n t .  
(b)  r e a c t i n g   a  c o m p o u n d   of   f o r m u l a  ( I V )  

w h e r e i n   R1,  R2,  R3  and   R4  a r e   as  d e f i n e d  

a b o v e ,   w i t h   a  c o m p o u n d   of   f o r m u l a   ( V )  

w h e r e i n   Z  i s   as  d e f i n e d   a b o v e   and   W 

r e p r e s e n t s   a  r e a c t i v e   l e a v i n g   g r o u p   a n d  

t h e n   s p l i t t i n g   o f f   any   a m i n o   p r o t e c t i n g  

g r o u p   p r e s e n t ;  

( c )   r e a c t i n g   a  c o m p o u n d   of   f o r m u l a   ( V I )  



w h e r e i n   R1,  R2,  R3  and  A  a r e   as  d e f i n e d  

a b o v e   and  R6  r e p r e s e n t s   t h e   g r o u p   - C H 2 - C H 2 - W ,  
w h e r e i n   W  i s   as  d e f i n e d   a b o v e ,   o r ,   w h e n  

t h e   n i t r o g e n   of   A  i s   b o n d e d   to   t h e   b e n z e n e  

r i n g ,   t h e   g r o u p   -CH=CH2,  w i t h   a  c o m p o u n d   o f  

f o r m u l a   ( V I I )  

w h e r e i n   Z  i s   as  d e f i n e d   a b o v e ,   and   t h e n  

s p l i t t i n g   o f f   any  a m i n o   p r o t e c t i n g   g r o u p  

p r e s e n t ;  
( d )   r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( V I I I )  

w h e r e i n   R1,  R2,  R3  and  A  a r e   as  d e f i n e d  

a b o v e ,   w i t h   a z i r i d i n e  or   a  

c o m p o u n d   W-CH2-CH2-Z,   w h e r e i n   Z  and  W 

a r e   as  d e f i n e d   a b o v e ,   and   t h e n   s p l i t t i n g  

o f f   any  a m i n o   p r o t e c t i n g   g r o u p   p r e s e n t :  
(e )   r e d u c i n g   a  c o m p o u n d   of   f o r m u l a   ( I X )  



w h e r e i n   R1,  R2,  R   a n d  A   a r e  a s   d e f i n e d  

a b o v e  a n d   R7  r e p r e s e n t s   a  g r o u p   c o n v e r t a b l e  

t o   an  a m i n o   g r o u p   by  t r e a t m e n t   w i t h   a  

r e d u c i n g   a g e n t ;  

( f )   i n   a  c o m p o u n d   of   f o r m u l a   ( X )  

w h e r e i n   R1,  R2,  R3  and   A  a r e   as  d e f i n e d  

a b o v e  a n d  R 8  r e p r e s e n t s  - N H 2 ,   - N 3  o r  - O H ,  
c o n v e r t i n g   t h e   g r o u p   COR8  i n t o  a n  a m i n o  

g r o u p ;  

( g )   r e a c t i n g   a  c o m p o u n d   of   f o r m u l a   ( X I )  

w h e r e i n   R1,  R2,  R3,  A  and   W  a r e   a s  

d e f i n e d   a b o v e ,   e i t h e r   w i t h   a m m o n i a   a n  

a m i d e   or   an  i m i d e ,   i n   w h i c h   c a s e   any  a c y l  

g r o u p   p r e s e n t   i s   r e m o v e d ,   or   w i t h   h e x a m e t h y l e n e  

t e t r a m i n e ,   i n   w h i c h   c a s e   t h e   a d d i t i o n   p r o d u c t  

i s   h y d r o l i z e d .  

(h)   In  a  c o m p o u n d   of   f o r m u l a   ( X I I )  



w h e r e i n   A  and   Z  a r e   as  d e f i n e d   a b o v e   a n d  
3 '  R1',  R  2'  and  R  3'  h a v e   t h e   same  m e a n i n g   a s  

R1,  R2  and   R3  r e s p e c t i v e l y   or   s i g n i f y  

h y d r o g e n ,   a t   l e a s t   one  of   R  ,   R 2  a n d   R3' 

b e i n g   h y d r o g e n ,   i n t r o d u c i n g   one  or   m o r e  
of   t h e   g r o u p s   R  ,   R  a n d   R3,  and   t h e n ,  

r e m o v i n g   any  a m i n o   p r o t e c t i n g   g r o u p  

p r e s e n t ;  

i )   In  a  c o m p o u n d   of  f o r m u l a   ( X I I I )  

w h e r e i n  R  ,   R2,  R3  and   A  a r e   as  d e f i n e d  

a b o v e   and  R 9  a n d   R10  r e p r e s e n t   h y d r o g e n  

or   an  a m i n o   p r o t e c t i n g   g r o u p ,   a t   l e a s t  

one  of   R 9  a n d   R10  b e i n g   s u c h   a  g r o u p ,  

r e m o v i n g   t h e   a m i n o   p r o t e c t i n g   g r o u p   o r  

g r o u p s .  

E x a m p l e s   of   p r e f e r r e d   l e a v i n g   g r o u p s   W  i n  

t h e   a b o v e   s t a r t i n g   m a t e r i a l s   a r e   h a l o g e n   or   r e a c t i v e  

e s t e r i f i e d   h y d r o x y l   g r o u p s ,   s u c h   as  a r y l s u l p h o n i c  

e s t e r   g r o u p s ,   p h o s p h o n i c   e s t e r   g r o u p s ,   and   t h e  l i k e .  



E x a m p l e s   of  p r e f e r r e d   f u n c t i o n a l   g r o u p s   R  

( f o r m u l a   IX)  w h i c h   c an   be  r e d u c e d   t o   a  p r i m a r y   a m i n o  

g r o u p ,   a r e   -CN,  -CH=NOH,  -CONH2;  -CH=NH  ( a l d e h y d e   p l u s  

a m m o n i a ) ,   -CH=NHNH2  ( w h i c h   may  be  s u b s t i t u t e d   w i t h  

e . g .   a l k y l ) ,   and   t h e   l i k e .   The  r e d u c t i o n  c a n   b e  .  

c a r r i e d   i n   a  m a n n e r   known  p e r  s e   by  t r e a t m e n t   w i t h  

r e d u c i n g   a g e n t s   known  t o   c o n v e r t   s a i d   g r o u p s   R7  i n t o  

an  a m i n o   g r o u p .   E x a m p l e s   of   s u i t a b l e   r e d u c i n g   a g e n t s  

a r e   c o m p l e x   m e t a l   h y d r i d e s   s u c h   as   l i t h i u m   a l u m i n i u m  

h y d r i d e ,   s o d i u m  b o r o h y d r i d e ,   and   t h e   l i k e ,   t h e  

r e a c t i o n   b e i n g   c a r r i e d   o u t   i n   an  i n e r t   s o l v e n t   s u c h   a s  

e t h e r ,   d i o x a n   or   t e t r a h y d r o f u r a n .   A n o t h e r   s u i t a b l e  

. r e d u c i n g   a g e n t   i s   c a t a l y t i c a l l y   a c t i v a t e d   h y d r o g e n   g a s ,  
i n   w h i c h   c a s e   t h e   r e a c t i o n   i s   c a r r i e d   o u t   i n   t h e  

p r e s e n c e   o f   a  c a t a l y s t   s u c h   as   a  p l a t i n u m ,  p a l l a d i u m  

o r  a  n i c k e l   c a t a l y s t ,   p r e f e r a b l y   in   a  s o l v e n t   s u c h   a s  

w a t e r   o r   a  l o w e r   a l c o h o l   and   a t   a  h y d r o g e n   p r e s s u r e  
f r o m   a t m o s p h e r i c   p r e s s u r e   t o   100  a t m .  

In   s e v e r a l   of   t h e   a b o v e   d e s c r i b e d   m e t h o d s ,  

t h e   r e a c t i o n s   c a n   be  c a r r i e d   o u t   e i t h e r   w i t h   a  f r e e  

a m i n o   g r o u p   or   w i t h   t h e   a m i n o   g r o u p   b e i n g   p r o t e c t e d  

by  m e a n s   o f   a  s u i t a b l e   p r o t e c t i n g   g r o u p ,   w h i c h   i s  

r e m o v e d   a f t e r   t h e   s y n t h e s i s .   A  g r e a t   v a r i e t y   o f  

s u c h   p r o t e c t i n g   g r o u p s   a r e   w e l l   known  t o   C h e m i s t s  

e x p e r i e n c e d   i n   s y n t h e t i c   c h e m i s t r y   and   c a n ,   f o r  

e x a m p l e ,   be  r e m o v e d   by  h y d r o l y s i s   ( a c i d   o r   a l k a l i n e ) ,  

h y d r o g e n a t i o n ,   h y d r a z i n o l y s i s ,   e t c . ,   d e p e n d i n g   o n  

t h e   n a t u r e   of   t h e   g r o u p .  
When  i t   i s   d e s i r e d   t o   p r o d u c e   t h e   c o m p o u n d s  

of   t h e   i n v e n t i o n   i n   s a l t   f o r m ,   t h e   s a l t   may  be  p r e p a r e d  

by  r e a c t i n g   t h e   f r e e   b a s e   f o r m   w i t h   t h e   s e l e c t e d  

p h y s i o l o g i c a l l y   a c c e p t a b l e   a c i d   and ,   when  R4  i s   H ,  

w i t h   t h e   se lec te ;  phyl ice   table   b a s e .  



Where   any  s e l e c t e d   s t a r t i n g   m a t e r i a l s  

n e c e s s a r y   f o r   p r e p a r i n g   t h e   c o m p o u n d s   of   f o r m u l a   I  b y  

m e t h o d s   d e s c r i b e d   a b o v e   a r e   n o t   p r e v i o u s l y   r e p o r t e d  

i n   t h e   l i t e r a t u r e ,   t h e y   can   be  p r e p a r e d   by  a n a l o g y   w i t h  

known  s t a r t i n g   m a t e r i a l s   a n d / o r   by  a n a l o g y   w i t h   t h e  
m e t h o d s   d e s c r i b e d   in   t h e   f o l l o w i n g   E x a m p l e s   as  f o r  

t h e   p r o d u c t i o n   of  s t a r t i n g   m a t e r i a l s .  

The  new  c o m p o u n d s   of   f o r m u l a   ( I )   e x h i b i t  

i n t e r e s t i n g   p h a r m a c o d y n a m i c a l   p r o p e r t i e s .   I n  

p a r t i c u l a r ,   t h e   c o m p o u n d s   of   f o r m u l a   ( I )   h a v e   a n  

i n h i b i t o r y   e f f e c t   on  t h e   f i b r i n - s t a b i l i z i n g   f a c t o r  

( F a c t o r   X I I I ,   f i b r i n o l i g a s e )   in   t h e   b l o o d ,   i n d i c a t i n g  

t h e i r   u s e   in   i n h i b i t i n g   t h e   f o r m a t i o n   of  t h r o m b o s i s ,  

t r e a t i n g   t h r o m b o s i s   a l r e a d y   f o r m e d   and  f o r  

s u p p o r t i n g   t r e a t m e n t   in   f i b r i n o l y t i c   t h e r a p y .  

The  f a c t o r   X I I I   i n h i b i t i n g   a c t i v i t y   of  t h e  

c o m p o u n d s   a c c o r d i n g   to   t h i s   i n v e n t i o n   i s   d e m o n s t r a t e d  

in   T a b l e   I  b e l o w ,   d a n s y l c a d a v e r i n e   and  t h r e e   p a r a -  
s u b s t i t u t e d   b e n z e n e   d e r i v a t i v e s   b e i n g   i n c l u d e d   a s  

r e f e r e n c e   s u b s t a n c e s .   The  s t r o n g   a c t i v i t y   i n c r e a s e  

c a u s e d   by  t h e   i n t r o d u c t i o n  -   a c c o r d i n g   to   t h e  

i n v e n t i o n  -   of   t h e   s u b s t i t u e n t s   in   t h e  t w o   o r t h o -  

p o s i t i o n s   i s   e v i d e n t   when  c o m p a r i n g   c o m p o u n d s   5  and  6 

w i t h   r e f e r e n c e   c o m p o u n d   2,  c o m p o u n d s   7  and  8  w i t h  

r e f e r e n c e   c o m p o u n d   3,  and   c o m p o u n d   9  w i t h   r e f e r e n c e  

c o m p o u n d   4 .  

The  t e s t   p r o c e d u r e   u s e d   was  t h e   o n e  

d e s c r i b e d   by  N i l s s o n ,   S t e n b e r g ,   E r i k s s o n   and  L u n d e n  

in   A c t a   P h a r m a c e u t i c a   S u e c i a   7,  4 4 1 - 4 4 8   ( 1 9 7 0 ) ,   t h e  

i n h i b i t i o n   a c t i v i t y   b e i n g   e x p r e s s e d   in  %  of  t h a t   o f  

d a n s y l c a d a v e r i n e .  





T h e   new  c o m p o u n d s   a c c o r d i n g   to   t h e   i n v e n t i o n  

c a n   be  f o r m u l a t e d   i n t o   p h a r m a c e u t i c a l   c o m p o s i t i o n s  

by  i n c l u d i n g   t h e   c o m p o u n d   of   f o r m u l a   I  t o g e t h e r   w i t h  

a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   c a r r i e r .   C o n v e n t i o n a l  

a d j u v a n t s   may  a l s o   be  i n c l u d e d .   The  c o m p o s i t i o n s   o f  

t h e   i n v e n t i o n   may  be  in   s o l i d   o r   l i q u i d   f o r m ,   e . g .  
t a b l e t s   or   s o l u t i o n s ,   p r e f e r a b l y   in   d o s e   u n i t   f o r m .  

The  i n v e n t i o n   a l s o   i n c l u d e s   a  m e t h o d   o f  

i n h i b i t i n g   f o r m a t i o n   of   t h r o m b o s i s  o r  t r e a t i n g   e x i s t i n g  

t h r o m b o s i s   or   in   f i b r i n o l y t i c   t h e r a p y   w h i c h   c o m p r i s e s  

a d m i n i s t e r i n g   t o   a  h o s t   in   n e e d   of   s u c h   t r e a t m e n t   a n  

e f f e c t i v e   a m o u n t   of   a  c o m p o u n d   of   f o r m u l a   I,   t h i s   a m o u n t  

i s   n o r m a l l y   5  mg  t o   2 . 5   g  f o r   a d u l t s   b u t   t h e   e x a c t  

a m o u n t   w i l l   c l e a r l y   d e p e n d   upon  t he   i n d i v i d u a l   c i r c u m s t a n c e s  

The  f o l l o w i n g   E x a m p l e s   a r e   g i v e n   to   i l l u s t r a t e  

t h e   i n v e n t i o n .  



E x a m p l e  

a)  N - m e s i t y l e t h e n e - s u l p h o n a m i d e  

2 7 . 0   g  ( 0 . 2 0   m o l e )   m e s i t y l a m i n e   w e r e   d i s s o l v e d  

in   8 0  m l   d i e t h y l   e t h e r   and   m i x e d   w i t h   6 6 . 8   g  ( 0 . 6 6   m o l e )  

t r i e t h y l a m i n e .   The  m i x t u r e   was  a d d e d   d r o p w i s e   t o   a  .  
s t i r r e d   s o l u t i o n   of   4 5 . 6   g  ( 0 . 2 2   m o l e )   b r o m o e t h y l -  

s u l p h o c h l o r i d e   in   160  ml  d i e t h y l   e t h e r .   The  m i x t u r e  

was  t h e n   r e f l u x e d   f o r   5 .5   h o u r s   and   e v a p o r a t e d   t o  

d r y n e s s .   The  r e s i d u e   was  t r e a t e d   w i t h   c h l o r o f o r m   a n d  

2N  h y d r o c h l o r i c   a c i d   and   s h a k e n .   The  c h l o r o f o r m   p h a s e  

was  s e p a r a t e d   and   e x t r a c t e d   w i t h   2N  s o d i u m  h y d r o x i d e  
s o l u t i o n .   The  a l k a l i n e   a q u e o u s   p h a s e   w a s  w a s h e d  w i t h  

c h l o r o f o r m ,   a c i d f i e d   w i t h   c o n c e n t r a t e d   h y d r o c h l o r i c   a c i d ,  

and   e x t r a c t e d   w i t h   c h l o r o f o r m .   The  c h l o r o f o r m   p h a s e  

was  d r i e d   o v e r   a n h y d r o u s   m a g n e s i u m   s u l p h a t e   a n d  

e v a p o r a t e d   t o   d r y n e s s .   1 5 . 5   g  of  t h e   c r u d e   t i t l e  

c o m p o u n d   was  o b t a i n e d .  w h i c h   a f t e r   r e c r y s t a l l i z a t i o n  

f r o m   a  m i x t u r e   of  d i i s o p r o p y l e t h e r   and   h e x a n e ,   m e l t e d  

a t   1 1 7  -   1 2 0 ° C .  

In  an  a n a l o g o u s   m a n n e r   t h e   f o l l o w i n g  

s u l p h o n a m i d e   i n t e r m e d i a t e s   w e r e   o b t a i n e d   f r o m   t h e  

c o r r e s p o n d i n g   a m i n e s   and   b r o m o e t h y l s u l p h o c h l o r i d e :  

1.  N - 2 , 6 - d i m e t h y l p h e n y l e t h e n e s u l p h o n a m i d e ;   m . p .   8 4 ° C  

2.  N - 2 , 6 - d i e t h y l p h e n y l e t h e n e s u l p h o n a m i d e ;   m . p .   6 0 ° C  

3.  N - 2 , 6 - d i i s o p r o p y l p h e n y l e t h e n e s u l p h o n a m i d e ;  

m . p .   1 0 8 ° C .  

b)  N - m e s i t v l - 5 - a m i n o - 3 - t h i a p e n t a n e s u l p h o n a m i d e  

1 . 6   g  ( 0 . 0 7 7   m o l e )   s o d i u m   w e r e   d i s s o l v e d  i n  

200  ml  a b s o l u t e   e t h a n o l   t o   f o r m   a  s o d i u m   e t h o x i d e  

s o l u t i o n .  7 . 9   g  ( 0 . 0 3 5   m o l e )   N - m e s i t y l e t h e n e s u l p h o n -  

a m i d e   and   2 .7   g  ( 0 . 0 3 5   m o l e )   c y s t e a m i . n e   w e r e   a d d e d  

to   t h e   e t h o x i d e   s o l u t i o n .   The  s o l u t i o n   was  a l l o w e d  

to   s t a n d   at   a b o u t   20°C  f o r   4  d a y s   and  was  t h e n  



e v a p o r a t e d   to   d r y n e s s .   The  r e s i d u e   was  t r e a t e d   w i t h  

w a t e r ,   d i e t h y l   e t h e r   and  2N  h y d r o c h l o r i c   a c i d   a n d  

s h a k e n .   1 . 4   g  of  u n c h a n g e d   s t a r t i n g   m a t e r i a l   w a s  
o b t a i n e d   f r o m   t h e   e t h e r   p h a s e   a f t e r   d r y i n g .   T h e  

a q u e o u s   p h a s e   was  made  a l k a l i n e   w i t h   s a t u r a t e d  

s o d i u m   b i c a r b o n a t e   s o l u t i o n   and  was  e x t r a c t e d   w i t h  

c h l o r o f o r m .   The  c h l o r o f o r m   p h a s e   was  d r i e d   o v e r  

a n h y d r o u s   p o t a s s i u m   c a r b o n a t e   and  e v a p o r a t e d   t o  

d r y n e s s   y i e l d i n g   1 0 . 0  g   of  c r u d e   a m i n e .   The  c r u d e  

p r o d u c t   was  d i s s o l v e d   in   i s o p r o p a n o l ,   t r e a t e d   w i t h  

H C l - d i e t h y l   e t h e r   a n d  a   l a r g e   a m o u n t   of  d i i s o p r o p y l -  

e t h e r .   6 . 8   g  of   c r u d e   h y d r o c h l o r i d e   was  o b t a i n e d .  

A f t e r   r e c r y s t a l l i z a t i o n   f r o m   d i i s o p r o p y l e t h e r /  

i s o p r o p a n o l ,   t h e   t i t l e   c o m p o u n d   m e l t e d   a t   1 6 0 ° C  

( h y d r o c h l o r i d e ) .  

In  an  a n a l o g o u s   m a n n e r   t h e   f o l l o w i n g   e n d  

p r o d u c t s   w e r e   o b t a i n e d   f r o m   t h e   c o r r e s p o n d i n g l y  
s u b s t i t u t e d   e t h e n e s u l p h o n a m i d e s   and  c y s t e a m i n e :  

1.  N - 2 , 6 - d i m e t h y l p h e n y l - 5 - a m i n o - 3 - t h i a p e n t a n e -  

s u l p h o n a m i d e ;   h y d r o c h l o r i d e ,   m . p .   1 7 5 ° C .  

2.  N - 2 , 6 - d i e t h y l p h e n y l - 5 - a m i n o - 3 - t h i a p e n t a n e s u l p h o n -  

a m i d e ;   h y d r o c h l o r i d e ,   m . p .   1 1 2 ° C .  

3.  N - 2 , 6 - d i i s o p r o p y l p h e n y l - 5 - a m i n o - 3 - t h i a p e n t a n e -  

s u l p h o n a m i d e ;   m . p .   110°C  ( f r e e   a m i n e ) .  

E x a m p l e   2 

a)  N - m e s i t y l - N - m e t h y l e t h e n e s u l p h o n a m i d e  

2 2 . 5   g  ( 0 . 1   m o l e )   N - m e s i t y l e t h e n e s u l p h o n -  

a m i d e ,   3 7 . 2   g  a n h y d r o u s   s o d i u m   c a r b o n a t e ,   52  m l  

m e t h y l   i o d i d e   and   1000  ml  a c e t o n e   w e r e   m i x e d   a n d  

r e f l u x e d   f o r   6  h o u r s .   The  m i x t u r e   was  t h e n   f i l t e r e d  

and   e v a p o r a t e d   to   d r y n e s s .   The  r e s i d u e   was  d i s s o l v e d  

in   d i e t h y l  e t h e r   and   e x t r a c t e d   w i t h   2N  s o d i u m  

h y d r o x i d e   s o l u t i o n   ( t o   r e m o v e   r e m a i n i n g   s t a r t i n g  

m a t e r i a l ) .   The  e t h e r   s o l u t i o n   was  d r i e d   o v p r  



m a g n e s i u m   s u l p h a t e   and   e v a p o r a t e d   to   d r y n e s s .   2 4 . 0   g  
of  t h e   c r u d e   t i t l e   c o m p o u n d   was  o b t a i n e d   as  an  o i l ,  

w h i c h   s o l i d i f i e s   s l o w l y .   M.p .   c . a .   2 5 ° C .  

In  an  a n a l o g o u s   m a n n e r ,   u s i n g   N - 2 , 6 - d i i m e t h y l -  

p h e n y l e t h e n e s u l p h o n a m i d e   and   m e t h y l   i o d i d e   as  s t a r t i n g  
m a t e r i a l s .  

N - 2 , 6 - d i m e t h y l p h e n y l - N - m e t h y l e t h e n e -  

s u l p h o n a m i d e ;   m . p .   50°C  was  o b t a i n e d .  

b)  N - m e s i t v l - N - m e t h v l - 5 - a m i n o - 3 - t h i a p e n t a n e s u l p h o n -  

a m i d e  

8 . 4   g  ( 0 . 0 3 5   m o l e )   of   t h e   p r o d u c t   of  E x a m p l e  

2a  w e r e   r e a c t e d   w i t h   2 .7   g  ( 0 . 0 3 5   m o l e )   c y s t e a m i n e  

by  t h e   p r o c e d u r e   d e s c r i b e d   in   E x a m p l e   l b ,   y i e l d i n g  

t h e   t i t l e   c o m p o u n d ;   m . p .   123°C  ( h y d r o c h l o r i d e ) .  

In  t h e   same  m a n n e r   N - 2 , 6 - d i m e t h y l p h e n y l - N -  

m e t h y l e t h e n e s u l p h o n a m i d e   and   c y s t e a m i n e   w e r e   r e a c t e d  

to   g i v e   N - 2 , 6 - d i m e t h y l p h e n y l - N - m e t h y l - 5 - a m i n o - 3 -  

t h i a p e n t a n e s u l p h o n a m i d e ;   m . p .   126°C  ( h y d r o c h l o r i d e ) .  

E x a m p l e   3 

a)  N - ( 2 , 6 - d i m e t h y l - 4 - n i t r o p h e n y l ) - e t h e n e s u l p h o n a m i d  

A  s o l u t i o n   of   1 2 . 6   g  ( 0 . 0 6   m o l e )   N - 2 , 6 - d i -  

m e t h y l p h e n y l e t h e n e s u l p h o n a m i d e ,   120  ml  c o n c e n t r a t e d  

a c e t i c   a c i d   and   0 . 4 5   g  s o d i u m   n i t r i t e   was  s l o w l y  

a d d e d   t o   a  m i x t u r e   of   15  ml  n i t r i c   a c i d   and   120  m l  

w a t e r   a t   2 0  -   25°C.   The  r e a c t i o n   m i x t u r e   was  r e f l u s e d  
f o r   2  h o u r s   and   c o o l e d   t o   room  t e m p e r a t u r e .  

P r e c i p i t a t i o n   w i t h   250  ml  w a t e r   g a v e   an  o i l ,   w h i c h  

was  e x t r a c t e d   w i t h   CHCl3,   d r i e d   and  e v a p o r a t e d   t o  

d r y n e s s .   The  t i t l e   c o m p o u n d   o b t a i n e d  m e l t s   a t   1 3 2 ° C  

b)  N - ( 2 , 6 - d i m e t h y l - 4 - n i t r o p h e n y l ) - 5 - a m i n o - 3 - t h i a -  

p e n t a n e s u l p h o n a m i d e  

The  p r o d u c t   o b t a i n e d   in   E x a m p l e   3a  w a s  

r e a c t e d   w i t h   c y s t e a m i n e   by  t h e   p r o c e d u r e   d e s c r i b e d  i n  



E x a m p l e   l b ,   to   g i v e   t h e   t i t l e   c o m p o u n d ;   m .p .   1 5 9 ° C .  

c)  N - ( 2 , 6 - d i m e t h v l - 4 - a m i n c p h e n v l ) - 5 - a m i n o - 3 - t h i a -  

p e n t a n e s u l p h o n a m i d e  

3 .7   g  ( 0 . 0 1   m o l e )   of  the   p r o d u c t   o b t a i n e d   i n  

E x a m p l e   3b  w e r e   h y d r o g e n a t e d   (Pd /C   10  %,  i n  

c o n c e n t r a t e d   a c e t i c   a c i d )   a t   a b o u t   20°C  and  7 6 0  

mm  Hg  f o r   3  h o u r s .   675  ml  H2  w e r e   c o n s u m e d .   T h e  

c a t a l y s t   was  f i l t e r e d   o f f   and  t h e   m i x t u r e   w a s  

e v a p o r a t e d   in   v a c u u m ,   to   g i v e   3 .7   g  of  t h e   t i t l e  

c o m p o u n d ,   a d d i t i o n   of  H C l / d i e t h y l   e t h e r   gave   t h e  

d i - H C l   s a l t ,   m e l t i n g   a t   2 1 6 ° C .  

E x a m p l e   4  

4 - t e r t . b u t y l - 2 , 6 - d i m e t h y l b e n z e n e s u l p h o n y l c h l o r i d e  

85  ml  c h l o r o s u l p h o n i c   a c i d   ( 1 . 3   m o l e )  

was  a d d e d   to   a  m i x t u r e   of  81  g  ( 0 . 5   m o l e )   3 , 5 - d i m m e t h y l -  

t e r t . b u t y l b e n z e n e   a t   0 + 2 ° C .   The  r e a c t i o n   m i x t u r e  

was  s t i r r e d   a t   0°C  f o r   1 . 5   h o u r s ,   p o u r e d   on  i c e   a n d  

t h e   l a y e r s   w e r e   s e p a r a t e d .   The  o r g a n i c   l a y e r   w a s  

w a s h e d   w i t h   w a t e r ,   s o d i u m   b i c a r b o n a t e ,   and  w a t e r   a n d  

was  t h e n   d r i e d   w i t h   s o d i u m   s u l p h a t e .   The  s o l v e n t  

was  r e m o v e d   in   v a c u u m   g i v i n g   p a l e - y e l l o w   c r y s t a l s   o f  

t h e   t i t l e   c o m p o u n d ,   m . p .   6 5 ° C .  

E x a m p l e   5 

2 , 4 , 6 - t r i m e t h o x v b e n z e n e s u l p h o n v l c h l o r i d e  

1 6 . 8   g  ( 0 . 1   m o l e )   1 , 3 , 5 - t r i m e t h o x y b e n z e n e  

w e r e   a d d e d   in   p o r t i o n s   to   33  ml  c h l o r o s u l p h o n i c   a c i d ,  

g i v i n g   a  c l e a r   p a l e - y e l l o w   s o l u t i o n .   The  s o l u t i o n   w a s  

a l l o w e d   to   s t a n d   a t  a b o u t   20°C  f o r   2  h o u r s   and  w a s  

t h e n   p o u r e d   o n t o   i c e .   The  c r y s t a l s   f o r m e d   w e r e  

c o l l e c t e d ,   w a s h e d   with.  w a t e r ,   t a k e n   up  in  CHCl 

w a s h e d   w i t h   w a t e r ,   and  d r i e d   w i t h   s o d i u m   s u l p h a t e .  

The  s o l v e n t  w a s   r e m o v e d   i n  v a c u u m ,   g i v i n g   15  g  o f  

the   c r u d e   t i t l e   c o m p o u n d .   The  c r u d e   p r o d u c t   w a s  



d i s s o l v e d   in   a  m in imum  of  h o t   CHC13  and   d i i s o p r o p y l -  

e t h e r   was  a d d e d .   A f t e r   c o o l i n g ,   w h i t e   c r y s t a l s   o f  

t i t l e   c o m p o u n d   (9  g)  w e r e   c o l l e c t e d ;   m . p .   1 3 4  -   1 3 6 ° C .  

E x a m p l e  6  

2 , 6 - d i m e t h y l - 4 - n i t r o b e n z e n e s u l p h o n y l   c h l o r i d e  

A  m i x t u r e   of   1 3 . 6   g  ( 0 . 0 8 2   m o l e )   2 , 6 - d i m e t h y l -  

4 - n i t r o a n i l i n e ,   80  ml  c o n c e n t r a t e d   HC1,  and   6 . 3   g  
( 0 . 0 9   m o l e )   NaNO3  was  p r e p a r e d   a t   0±2°C  and  t h e n  

s t o r e d   in   a  c o o l e r   (5°C)   f o r   1 . 5   h o u r s .   The  m i x t u r e  

was  f i l t e r e d   and  t h e   p r e c i p i t a t e   was  w a s h e d   3  t i m e s  

w i t h   s m a l l   a m o u n t s   of  i c e - w a t e r .  

The  a q u e o u s   f i l t r a t e   was  a d d e d   t o   a  m i x t u r e  

of  130  ml  d i o x a n e ,   115  g  S02,   60  ml  b e n z e n e ,   16  g  

M g C l 2 .   6 H 2 0 ,  8  g   KC1  and   1 4  g   C u C l 2 .   2H20.  T h e  

r e a c t i o n   m i x t u r e   was  s t i r r e d   v i g o r o u s l y   and  g e n t l y  

w a r m e d .   W h e n  t h e   t e m p e r a t u r e   was  a t   20°C,   g a s  
e v o l u t i o n   c o m m e n c e d ,   w h i c h   b e c a m e   v e r y   v i g o r o u s   a t  

30°C .   S t i r r i n g   was  c o n t i n u e d   a t   3 0  -   40°C  f o r   one  h o u r ,  

i c e - w a t e r   was  a d d e d ,   and   t h e   l a y e r s   w e r e   s e p a r a t e d .  

The  a q u e o u s   l a y e r   was  e x t r a c t e d   w i t h   CH2Cl2 ,   a n d  

t h e   c o m b i n e d   o r g a n i c   l a y e r s   w e r e   w a s h e d   w i t h   c o l d  

b r i n e ,   and   d r i e d   w i t h   Na2SO4.   A f t e r   r e m o v a l   of   t h e  

s o l v e n t   in   v a c u u m   1 4 . 5  g   of  t h e   t i t l e   c o m p o u n d   w a s  

o b t a i n e d   as  an  o i l ,   w h i c h   c r y s t a l l i z e d   a t   r o o m  

t e m p e r a t u r e ;   m . p .   77°C .   A  s a m p l e   r e c r y s t a l l i z e d  

f r o m   p e t r o l e u m   e t h e r   c o n t a i n i n g   a  s m a l l   a m o u n t   o f  

d i i s o p r o p y l   e t h e r   m e l t e d   a t   8 2 ° C .  

In  an  a n a l o g o u s   m a n n e r ,   2 , 6 - d i f l u o r o b e n z e n e -  

s u l p h o n y l   c h l o r i d e   was  o b t a i n e d   as  a  r e d d i s h   o i l  

w h i c h   was  u s e d   w i t h o u t   f u r t h e r   p u r i f i c a t i o n .  

E x a m p l e  7  

N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - m e s a t y l e n e s u l p h o n a m i d e  

6 . 6   g  ( 0 . 0 3   m o l e )   m e s i t y l e n e s u l p h o n y l  

c h l o r i d e   in   75  ml  C H 2 C l 2  w e r e   a d d e d   d r o p w i s e   t o   a  



m i x t u r e   of   30  ml  1 , 5 - d i a m i n o - 3 - t h i a p e n t a n e ,   150  ml  

C H 2 C l 2  a n d   6  ml  t r i e t h y l a m i n e .   The  r e a c t i o n   m i x t u r e  

was  s t i r r e d   a t   a b o u t   20°C  o v e r n i g h t .   A f t e r   a d d i t i o n  

of   Na2CO3  s o l u t i o n   t h e   m i x t u r e   was  w a s h e d   w i t h   w a t e r  

and  d r i e d   w i t h   Na2SO4.   The  s o l v e n t   was  r e m o v e d  

in   vacuum  g i v i n g   10  g  of   w h i t e   c r y s t a l s  

of  t i e   t i t l e   c o m p o u n d .   W a s h i n g   w i t h   p e t r o l e u m  

e t h e r   and  d r y i n g   g a v e   8 . 4   g  w h i t e   c r y s t a l s ,   whi.ch  w e r e  

r e c r y s t a l l i z e d   t w i c e   f r o m   d i i s o p r o p y l e t h e r ;   m .p .   8 9 . 5  -  

9 3 ° C .   The  h y d r o c h l o r i d e   m e l t e d   at   1 3 6 . 5  -   1 3 9 ° C .  

The  f o l l o w i n g   c o m p o u n d s   w e r e   p r e p a r e d   by  a  

s i m i l a :   p r o c e d u r e :  

A.  N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - 4 - t e r t . b u t y l - 2 , 6 - d i m e t h y l -  

b e n z e n e s u l p h o n a m i d e ;   m . p .   1 0 2 ° C ;   f u m a r a t e   m .p .   1 7 6 ° C .  

B.  N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - 2 , 6 - d i c h l o r o b e n z e n e -  

s u l p h o n a m d e ;   f u m a r a t e   ( b r i g h t   y e l l o w   c r y s t a l s ) ,  

m . p .   1 6 0 °   a p p r o x .  
C.  N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - 2 , 4 , 6 - t r i m e t h o x y -  

b e n z e n e s u l p o n a m i d e ;   f u m a r a t e   m . p .   1 6 1 ° C .  

D.  N - ( 5 - a m i t o - 3 - t h i a p e n t y l ) - 2 , 6 - d i m e t h y l - 4 - n i t r o -  

b e n z e n e s u l p h o r a m i d e ;   m . p .   1 3 9 ° C   h y d r o c h l o r i d e  

m . p .   2 0 5 ° C .  

E.  N - ( 5 - a m i n o e - t h i a p e n t y l ) - 2 , 6 - d i f l u o r o b e n z e n e -  

s u l p h o n a m i d e ;   f m a r a t e   m . p .   1 7 0 ° C .  

F.  N - ( 5 - a m i n o - 3   t h i a p e n t y l ) - 2 , 6 - d i m e t h y l b e n z e n e -  

s u l p h o n a m i d e ;   whiche  c r y s t a l s   m . p .   1 0 0 ° C .  

G.  N - ( 5 - a m i n o - 3 - u i a p e n t y l ) - 2 , 4 , 6 - t r i i s o p r o p y l -  

b e n z e n e s u l p h o n a m i d e ,   w h i t e   c r y s t a l s   m . p .   1 2 1 ° C ,  

f u m a r a t e   m . p .   1 6 8  -   1 7 0 ° C .  

H.  N-(  5 - a m i n o - 3 - t h i a e n t y l ) - 2 , 6 - d i m e t h y l - 4 - i s o p r o p y l -  

b e n z e n e s u l p h o n a m i d e ;   v o t e   c r y s t a l s   m . p .   9 9 ° C ,  

f u m a r a t e   m . p .   1 7 0 ° C .  



I .   N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - 3 - c h l o r o - 2 , 6 - d i m e t h y l -  

b e n z e n e s u l p h o n a m i d e .  

E x a m p l e   8  

N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - 4 - a m i n o - 2 , 6 - d i m e t h y l b e n z e n e -  

s u l p h o n a m i d e   ( d i h y d r o c h l o r i d e )  

7 . 4   g  ( 0 . 0 2   m o l e )   of  t h e   p r o d u c t   of  E x a m p l e  

7D  was  h y d r o g e n a t e d   o v e r   R a n e y   n i c k e l   (2  s p o o n s )  

in   e t h a n o l   (200  m l ) .   A f t e r   1160  ml  H 2  h a d   b e e n  '  

a b s o r b e d   (86  %  of  t h e   t h e o r e t i c a l   a m o u n t )   no  m o r e  

H2  was  c o n s u m e d .   The  r e a c t i o n   m i x t u r e   was  f i l t e r e d  

and  t h e   f i l t r a t e   was  e v a p o r a t e d   to   d r y n e s s   in   v a c u u m ,  

g i v i n g   6 . 3   g  of  s a l t .   W a t e r   and   an  e x c e s s   of  2N  HC1 

were   a d d e d .   The  m i x t u r e   was  e v a p o r a t e d   t o   d r y n e s s   a n d  

t h e   r e s i d u e   was  d i s s o l v e d   in   e t h a n o l ,   f i l t e r e d   a n d  

c o o l e d .   The  c r y s t a l s   w e r e   c o l l e c t e d   and  w a s h e d  

w i t h   e t h a n o l   and  e t h e r ,   g i v i n g   5 .8   g  of  w h i t e  

c r y s t a l s   of   t h e   t i t l e   c o m p o u n d ,   m . p .   1 5 0  -   1 6 0 ° C .  

E x a m p l e   9 

a)  N - ( 2 - h v d r o x v e t h v l ) - m e s i t v l e n e s u l p h o n a m i d e  

m e s i t y l e n e s u l p h o n a t e  

84  g  ( 0 . 4   m o l e )   m e s i t y l e n e s u l p h o n y l   c h l o r i d e  

in   50  ml  p y r i d i n e   w e r e   a d d e d   d r o p w i s e   t o   a  m i x t u r e   o f  

1 2 . 2   g  ( 0 . 2  m o l e )   2 - a m i n o e t h a n o l   and  20  ml  p y r i d i n e  

a t   0 ± 5 ° C .   The  r e a c t i o n   m i x t u r e  w a s   s t o r e d   in   a  

c o o l e r   (4°C)   o v e r n i g h t   and   t h e n   p o u r e d   on  i c e .   30  m l  

a c e t i c   a c i d   w e r e   a d d e d .   The  c r y s t a l l i n e   p r o d u c t  

was  c o l l e c t e d ,   w a s h e d   w i t h   w a t e r   and   d r i e d ,   g i v i n g   76  g  

of  p a l e - y e l l o w   c r y s t a l s   of  t h e  t i t l e   c o m p o u n d ,  

m . p .   9 4 ° C .  

b)  6 - ( m e s i t y l e n e s u l p h o n a m i d o ) - 4 - t h i a h e x a n o i c   a c i d  

60  g  ( 0 . 1 4   m o l e )   of  t h e   p r o d u c t   of   E x a m p l e  

9a  w e r e   a d d e d   p o r t i o n w i s e   t o   19  g  ( 0 . 1 8   m o l e )   3 - m e r c a p t o -  

p r o p i . o n i c   a c i d   in   500  ml  l i q u i d   ammonia   and  8 . 3   g  



( 0 . 3 6   m o l e )   s o d i u m .   The  r e a c t i o n   m i x t u r e   was  s t i r r e d  

a t   room  t e m p e r a t u r e   f o r   a b o u t   2  h o u r s   u n t i l   m o s t   of  t h e  

ammon ia   had   e v a p o r a t e d .   The  r e s i d u e   was  d i s s o l v e d  

in   w a t e r ,   n e u t r a l i z e d   w i t h   a c e t i c   a c i d ,   a c i d i f i e d   w i t n  

c o n c e n t r a t e d   HC1  and  e x t r a c t e d   w i t h   d i e t h y l   e t h e r .  

The  e t h e r e a l   s o l u t i o n   was  w a s h e d   t h o r o u g h l y   w i t h  

w a t e r ,   d r i e d   w i t h   Na2SO4,   d e c o l o u r i z e d   w i t h   c a r b o n  

and   f i l t e r e d   t h r o u g h  C e l i t e .   The  s o l v e n t   w a s  

r e m o v e d   in   v a c u u m   g i v i n g   5 1 . 3   of  an  o i l ,   w h i c h  

r a p i d l y   s o l i d i f i e d   t o   a  w h i t e   c r y s t a l l i n e   m a s s .  

W a s h i n g   w i t h   p e t r o l e u m   e t h e r   and  d r y i n g   gave   4 1 . 8   g 
of  w h i t e   c r y s t a l s   of  t h e   t i t l e   c o m p o u n d ,   m . p .   8 0 ° C .  

c)  6 - ( m e s i t y l e n e s u l p h o n a m i d o ) - 4 - t h i a h e x a n o y l   c h l o r i d e  

4 . 8  g   ( 0 . 0 1 4 5   m o l e )   of   t h e   a c i d   of  E x a m p l e  
9b  was  m i x e d   w i t h   t h i o n y l   c h l o r i d e   and   t h e   m i x t u r e  

was  a l l o w e d   to   s t a n d   a t   a b o u t   20°C  f o r   3  h o u r s .  

E x c e s s   of   SOC12  was  r e m o v e d   in   v a c u u m ,   g i v i n g   100  % 

y i e l d   of  a  l i g h t   b r o w n   o i l ,   w h i c h   NMR  s h o w e d   t o   b e  

t h e   t i t l e  c o m p o u n d .  

d)  N - ( 5 - i s o c y a n a t o - 3 - t h i a p e n t y l ) - m e s i t y l e n e s u l p h o n a m i d e  

5 .1   g  ( 0 . 0 1 4 5   m o l e )   of  t h e   a c i d   c h l o r i d e   o f  

E x a m p l e   9c  in   10  ml  a c e t o n e   w e r e   c o o l e d   w i t h   i c e - w a t e r .  

1 . 0   g  ( 0 . 0 1 5 5   m o l e )   s o d i u m   a z i d e   in   3  ml  w a t e r   w e r e  

a d d e d   d r o p w i s e   and  t h e   s o l u t i o n   was  s t i r r e d   f o r  

0 . 5   h o u r s .   20  g  i c e   w e r e   a d d e d   and  s t i r r i n g   w a s  

c o n t i n u e d   f o r   a n o t h e r   0 . 5   h o u r s .   The  p h a s e s   w e r e .  

s e p a r a t e d   and  t h e   a q u e o u s   p h a s e   was  e x t r a c t e d   w i t h  

CH2C12.   The  o r g a n i c   p h a s e   was  w a s h e d   w i t h   i c e - w a t e r  

and  d r i e d   w i t h   N a 2 S 0 4 .   The   s o l v e n t   was  r e m o v e d   i n  

v a c u u m ,   g i v i n g   a  l i g h t   b rown   o i l .   The  a z i d e   w a s  

d i s s o l v e d   in   10  ml  of  s o d i u m - d r i e d   b e n z e n e   and   t h e  

s t i r r e d   s o l u t i o n   was  h e a t e d   f i r s t   a t   4 0  -   50°C,   t h e n  

a t   8 0 ° C .  



I R - s p e c t r u m   s h o w e d   a  s t r o n g   p e a k   a t   2 2 7 0  c m - 1   and  a  

weak   one  a t   2140  c m - 1 .   The  s o l u t i o n   of  t h e  t i t l e  

c o m p o u n d   was  u s e d   in   t h e   n e x t   s t e p   w i t h o u t   f u r t h e r  

p u r i f i c a t i o n .  

e)  N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - m e s i t v l e n e s u l p h o n a m i d e  

The  i s o c y a n a t e   s o l u t i o n   f r o m   E x a m p l e   9 d  

( 0 . 0 1 4 5   m o l e ) . w a s   t r e a t e d   w i t h   p u r e   c o n c e n t r a t e d  

h y d r o c h l o r i c   a c i d   w h e r e u p o n   g a s   e v o l u t i o n   s t a r t e d .  

A f t e r   i t   h a d   s u b s i d e d ,   t h e   s t i r r e d  m i x t u r e   was  w a r m e d  

g e n t l y   and   t h e n   e v a p o r a t e d   t o   d r y n e s s   in   v a c u u m .   T h e  

r e s i d u a l   b r o w n   o i l   was  t a k e n   up  in   w a t e r   and   e x t r a c t e d  

w i t h   d i e t h y l   e t h e r .   The  p h a s e s   w e r e   s e p a r a t e d   and   t h e  

a q u e o u s   p h a s e   was  e v a p o r a t e d   t o   d r y n e s s   in   v a c u u m ,  

g i v i n g   3 . 3   g  of   a  b r o w n  t a c k y  p r o d u c t .   T h i s   w a s  

d i s s o l v e d  i n   a b s o l u t e   e t h a n o l ,   d e c o l o u r i z e d   w i t h  

a c t i v e   c a r b o n   and  t r e a t e d   w i t h   a  l a r g e   a m o u n t   o f  

a b s o l u t e   d i e t h y l   e t h e r .   The  c r y s t a l s   w e r e   c o l l e c t e d ,  

w a s h e d   w i t h   d i e t h y l   e t h e r   and   d r i e d ,   g i v i n g   b e i g e  

c r y s t a l s   of  t h e   t i t l e   c o m p o u n d .   By  IR  and  m i x e d   m . p .  
t h e   p r o d u c t   was  f o u n d   to   be  i d e n t i c a l   w i t h   t h e  

p r o d u c t   of   E x a m p l e   7 .  

E x a m p l e   1 0  

a)  B i s - 2 - m e s i t y l e n e s u l p h o n a m i d o e t h y l   d i s u l p h i d e  

44  g  ( 0 . 2   m o l e )   m e s i t y l e n e s u l p h o n y l  

c h l o r i d e   in   5 0 0  m l   CH2C12  a t  a b o u t   20°C  w e r e   a d d e d   t o  

2 2 . 5   g  ( 0 . 1   m o l e )   c y s t e a m i n e   d i h y d r o c h l o r i d e   in   5 0 0  

ml  w a t e r   c o n t a i n i n g   18  g  ( 0 . 4 5   m o l e )   NaOH.  T h e  

r e a c t i o n   m i x t u r e   was  s t i r r e d   o v e r n i g h t   and   t h e   o r g a n i c  

l a y e r   was  s e p a r a t e d ,   w a s h e d  w i t h   w a t e r ,   d i l u t e   h y d r o -  

c h l o r i c   a c i d ,   a n d  w a t e r ,   and   d r i e d   w i t h   Na2SO4.   T h e  

s o l v e n t   was  r e m o v e d   in   v a c u u m ,   g i v i n g   w h i t e   c r y s t a l s  

of  t h e   t i t l e   c o m p o u n d ,   m . p .   1 4 0 ° C .  



b)  N - ( 2 - m e r c a p t o e t h y l ) - m e s i t v l e n e s u l p h o n a m i d e  

A  m i x t u r e   of  2 0 . 7   g  ( 0 . 0 4   m o l e )   of  t h e  

d i s u l p h i d e   of  E x a m p l e   10a ,   7 . 6   g  ( 0 . 2   m o l e )   N a B H 4 ,  
and   250  ml  d i o x a n e   was  h e a t e d   to   9 0  -   95°C  a n d  

s t i r r e d   f o r   20  h o u r s ,   t h e n   c a u t i o u s l y   a c i d i f i e d   w i t h  

20  ml  2N  H C l  a n d   f i l t e r e d .   The  f i l t r a t e   was  e v a p o r a t e d  

to   d r y n e s s   in   v a c u u m ,   g i v i n g   2 1  g   of  a  t u r b i d   o i l .  

R e c r y s t a l l i z a t i o n   f r o m   d i i s o p r o p y l   e t h e r   gave   1 6 . 6   g  
w h i t e   c r y s t a l s   of  t h e   t i t l e   c o m p o u n d ,   m . p .   7 3 ° C .  

c)  N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - m e s i t y l e n e s u l p h o n a m i d e  

2 .6   g  ( 0 . 0 1   m o l e )   of  t h e   s u l p h o n a m i d e   o f  

E x a m p l e   lOb  was  m i x e d   w i t h   2  ml  ( a b o u t   0 . 0 4   m o l e )  

a z i r i d i n e .   The  m i x t u r e   was  h e a t e d   a t   4 5  -   50°C  f o r  

2  h o u r s .   E x c e s s   of  i m i n e   was  r e m o v e d   in   v a c u u m   a n d  

t h e   r e s i d u a l   o i l   was  l e a c h e d   w i t h   3  x  5  ml  h o t  

d i i s o p r o p y l   e t h e r .   The  e x t r a c t   was  t a k e n   t o  d r y n e s s  

in   v a c u u m ,   g i v i n g   1 .3   g  of   a  s e m i s o l i d   p r o d u c t .   T h e  

c r u d e   p r o d u c t   was  r e c r y s t a l l i z e d   f r o m   d i i s o p r o p y l  

e t h e r   g i v i n g   0 . 8   g  w h i t e   c r y s t a l s   of   t h e   t i t l e   c o m p o u n d .  

IR  and   m i x e d   m . p .   s h o w e d   t h a t   t h e   p r o d u c t   w a s  

i d e n t i c a l   w i t h   t h e   c o m p o u n d   of   E x a m p l e   7 .  

E x a m p l e   1 1  

a)  N - ( 2 - h v d r o x v e t h v l ) - N - m e t h v l m e s i t v l e n e s u l p h o n a m i d e  

m e s i t y l e n e s u l p h o n a t e  

66  g  ( 0 . 3   m o l e )   m e s i t y l e n e s u l p h o n y l   c h l o r i d e  

in   3 7 . 5   ml  p y r i d i n e   w e r e   a d d e d   d r o p w i s e   a t   -5°C  t o  

1 1 . 2   g  ( 0 . 1 5   m o l e )   2 - m e t h y l a m i n o e t h a n o l .   The  r e a c t i o n  

m i x t u r e   was  k e p t   in   a  c o o l e r   (4°C)   o v e r n i g h t   and  t h e n  

p o u r e d   on  i c e .   20  ml  a c e t i c   a c i d   w e r e   a d d e d   and  t h e  

p r o d u c t   was  w a s h e d  w i t h   w a t e r ,   t a k e n   up  in   d i e t h y l  

e t h e r ,   w a s h e d   w i t h   w a t e r   and  d r i e d   w i t h   N a 2 S 0 4 .   T h e  

s o l v e n t   was  r e m o v e d   in   v a c u u m ,   g i v i n g   55 .7   g  p a l e  

y e l l o w   c r y s t a l s   of  t h e   t i t l e   c o m p o u n d ,   m . p .   9 4 ° C .  



b)  N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - N - m e t h y l m e s i t y l e n e -  

s u l p h o n a m i d e  

1 7 . 6   g  ( 0 . 0 4   m o l e )   of  t h e   s u l p h o n a t e  o f  

E x a m p l e   l l a   w e r e   a d d e d   t o   3 . 1   g  ( 0 . 0 4   m o l e )   2 - a m i n o -  

e t h a n e t h i o l   and   0 . 9 2   g  ( 0 . 0 4   m o l e )   s o d i u m   in   170  m l  

a m m o n i a .   A f t e r   a d d i t i o n   of   15  ml  d i m e t h y l f o r m a m i d e   t h e  

m i x t u r e   was  s t i r r e d   a t   r oom  t e m p e r a t u r e   u n t i l   a l l  

a m m o n i a   h a d   e v a p o r a t e d   ( a b o u t   1 . 5   h o u r s ) .   D i e t h y l  

e t h e r   a n d  w a t e r   w e r e   a d d e d   and   t h e  l a y e r s   w e r e  

s e p a r a t e d .   The  e t h e r e a l   l a y e r   was  w a s h e d   w i t h   w a t e r  

a n d   t h e n   e x t r a c t e d   w i t h   2N  HCl .   A  w h i t e  s a l t   r a p i d l y  

f e l l   o u t   f r o m   t h e   HCl  s o l u t i o n .   The  m i x t u r e  w a s  

m a d e  a l k a l i n e   w i t h   2N  NaOH  and   e x t r a c t e d   w i t h  

d i e t h y l   e t h e r .   The  e t h e r e a l   s o l u t i o n   was  w a s h e d   w i t h  

w a t e r   and   d r i e d   w i t h   N a 2 S 0 4 .   R e m o v a l   of  t h e   s o l v e n t  

i n  v a c u u m   g a v e   4 . 3   g  of   an  o i l .   4 . 0   g  o f   t h e   o i l   i n  

CH2C12  w e r e   t r e a t e d   w i t h   an  e x c e s s   of  e t h e r e a l   H C 1 ,  

g i v i n g   3 . 9   g  w h i t e   c r y s t a l s   of  t h e   h y d r o c h l o r i d e  

of   t h e   t i t l e   c o m p o u n d ,   m . p .  1 6 5 ° C .  

E x a m p l e   1 2  

a)  S - [ 2 - ( N - m e t h y l m e s i t y l e n e s u l p h o n a m i d o ) e t h y l ] -  

i s o t h i o u r o n i u m   m e s i t y l e n e s u l p h o n a t e  

A  m i x t u r e   of   2 0 . 5   g  ( 0 . 0 4 7   m o l e )   N - ( 2 -  

h y d r o x y e t h y l ) - N - m e t h y l m e s i t y l e n e s u l p h o n a m i d e  

m e s i t y l e n e s u l p h o n a t e   and   7 . 6   g  ( 0 . 1   m o l e )  

t h i o u r e a   in   100  ml  a b s o l u t e   e t h a n o l   was  s t i r r e d   u n d e r  

g e n t l e ,  r e f l u x   f o r   60  h o u r s   and   t h e n   c o o l e d   a t   a b o u t  

2 0 ° C .   The  c r y s t a l s   f o r m e d   w e r e   c o l l e c t e d ,   w a s h e d  

w i t h   e t h a n o l   and   d r i e d ,   g i v i n g   2 3 . 3   g  w h i t e  

c r y s t a l s   o f . t h e   t i t l e   c o m p o u n d ,   m . p .   2 0 2 ° C .  

b)  N - ( 4 - c y a n o - 3 - t h i a b u t y l ) - N - m e t h y l m e s i t y l e n e -  

s u l p h o n a m i d e  

A  m i x t u r e   of   2 3 . 2   g  ( 0 . 0 4 5   m o l e )   of   t h e  



i s o t h i o u r o n i u m   s a l t   of   E x a m p l e   12a ,   3 . 7 5   g  ( 0 . 0 4 9 5  

m o l e )   c h l o r o a c e t o n i t r i l e ,   1 . 4   g  ( 0 . 0 4 9 5   m o l e )  

s o d i u m   and  100  ml  e t h a n o l   was  s t i r r e d   and  r e f l u x e d  

g e n t l y   f o r   2  h o u r s ,   t h e n   c o o l e d   and  f i l t e r e d .   T h e  

f i l t r a t e   was  t a k e n   to   d r y n e s s ,   g i v i n g   14  g  (100%)  o f  

a  b r o w n   o i l ,  w h i c h   was  d i s s o l v e d   in   d i e t h y l   e t h e r ,  

w a s h e d   w i t h   w a t e r ,   t r e a t e d   w i t h   a c t i v e   c a r b o n   a n d  

N a 2 s o 4  a n d   f i l t e r e d .   The  s o l v e n t   was  r e m o v e d   i n  

v a c u u m ,   g i v i n g   1 0 . 5   g  of   a  p a l e   p i n k   o i l .   The  o i l  

was  c h r o m a t o g r a p h e d   on  s i l i c a   g e l   and   e l u t e d   w i t h  

m e t h y l e n e   c h l o r i d e ,   g i v i n g   7 . 5   g  of  a  c o l o u r l e s s  

t u r b i d   o i l ,   w h i c h   NMR  s h o w e d   to   be  t h e   p u r e   t i t l e  

c o m p o u n d .  

c)  N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - N - m e t h y l m e s i t y l e n e -  

s u l p h o n a m i d e  

3 .6   g  ( 0 . 0 2 3   m o l e )   A l C l 3   i n  5 0   ml  a b s o l u t e  

d i e t h y l   e t h e r   w e r e   a d d e d   to   880  mg  ( 0 . 0 2 3   m o l e )  

L i A l H 4   in  25  mol  a b s o l u t e   d i e t h y l   e t h e r .   A f t e r   5 

m i n u t e s   7 . 4   g  ( 0 . 0 2 3   m o l e )   of  t h e   c y a n o   c o m p o u n d  

of  E x a m p l e   12b  in   50  ml  a b s o l u t e   d i e t h y l   e t h e r   w e r e  

a d d e d   d r o p w i s e .   The  m i x t u r e   q u i c k l y   c l u m p e d  

t o g e t h e r ,   more   e t h e r   was  a d d e d ,   t h e   c l u m p   was  b r o k e n  

up  m e c h a n i c a l l y   and  t h e   m i x t u r e   was  a l l o w e d   to   s t a n d  

a t   a b o u t   20°C  f o r   3  h o u r s .   The  s o l u t i o n   w a s  

p o u r e d   o f f   and  t h e   s o l i d   r e s i d u e  w a s   w a s h e d   w i t h  

d i e t h y l   e t h e r .   The  r e s i d u a l   s o l i d   was  t a k e n   up  i n  

C H C 1 3  a n d   t h e   s u s p e n s i o n   was  t r e a t e d   c a u t i o u s l y  

w i t h   w a t e r .   A c t i v e   c a r b o n   was  a d d e d   and  t h e   m i x t u r e  

was  f i l t e r e d   t h r o u g h   C e l i t e .   The  l a y e r s   w e r e  

s e p a r a t e d   and  t h e   o r g a n i c   l a y e r   was  d r i e d   w i t h  

N a 2 S 0 4 .   R e m o v a l   of  t h e   s o l v e n t   g a v e   4 . 4   g  c r u d e  

p r o d u c t ,   w h i c h   was  w a s h e d   w i t h   d i e t h y l   e t h e r   a n d  

r e c r y s t a l l i z e d   f r o m   a b s o l u t e   e t h a n o l   d i e t h y l   e t h e r ,  



g i v i n g   2 . 7   g  w h i t e   c r y s t a l s   of   t h e  h y d r o c h l o r i d e   of  t h e  

t i t l e   c o m p o u n d ,   m . p .   1 5 3  -   1 5 5 ° C .  

A  f u r t h e r   a m o u n t   of   t h e   p r o d u c t   was  o b t a i n e d  

f r o m   t h e   o r i g i n a l   a q u e o u s   p h a s e ,   w h i c h   was  m a d e  

a l k a l i n e   w i t h   s o l i d   NaOH,  e x t r a c t e d   w i t h   CHCl3  a n d  

d r i e d .   R e m o v a l  o f   s o l v e n t   g a v e   a  p a l e - y e l l o w   o i l ,  

w h i c h   was  c o n v e r t e d   t o   t h e   h y d r o c h l o r i d e   f o r m .  

2 . 1   g  w h i t e   c r y s t a l s ,   m . p .   1 5 1  -   1 5 6 ° C .  

E x a m p l e   1 3  

a)  N - ( 5 - h y d r o x y - 3 - t h i a p e n t y l ) - N - m e t h y l m e s i t y l e n e -  

s u l p h o n a m i d e  

1 7 . 6   g  ( 0 . 0 4   m o l e )   N - ( 2 - h y d r o x y e t h y l ) - N -  

m e t h y l m e s i t y l e n e s u l p h o n a m i d e   m e s i t y l e n e s u l p h o n a t e  

w e r e   a d d e d   t o   a  m i x t u r e   of   7 . 8   g  ( 0 . 1   m o l e )  

2 - h y d r o x y e t h a n e t h i . o l ,   2 .3   g  ( 0 . 1   m o l e )   s o d i u m   a n d  

200  ml  a m m o n i a ,   and   t h e n   50  ml  d i m e t h y l f o r m a m i d e  

w e r e   a d d e d ,   t h e   r e a c t i o n   v e s s e l   b e i n g   c o o l e d   i n   a n  

a c e t o n e - C O 2  b a t h .   The  c o o l i n g   b a t h   was  r e m o v e d  

and   t h e   m i x t u r e   was  s t i r r e d   a t   a b o u t   20°C  o v e r n i g h t .  

W a t e r   a n d   d i e t h y l   e t h e r   w a s  a d d e d   and  t h e   a q u e o u s  

p h a s e   was  e x t r a c t e d   w i t h   d i e t h y l   e t h e r .   T h e  

c o m b i n e d   e t h e r   p h a s e s   w e r e   w a s h e d   w i t h   b r i n e   a n d  

d r i e d   w i t h   N a 2 S 0 4 .   R e m o v a l   of   t h e   s o l v e n t   in   v a c u u m  

g a v e   1 2 . 3   g  of   an  o i l ,   w h i c h   was  u s e d   as  s u c h   w i t h o u t  

f u r t h e r   p u r i f i c a t i o n .   NMR  s h o w e d   t h a t   i t   was  t h e  

t i t l e   c o m p o u n d .  
b)  N - ( 5 - c h l o r o - 3 - t h i a p e n t y l ) - N - m e t h y l m e s i t y l e n e -  

s u l p h o n a m i d e  

6 . 0   g  ( 0 . 0 1 9   m o l e )   of  t h e   h y d r o x y   c o m p o u n d  

of  E x a m p l e   13a  was  m i x e d   w i t h   10  ml  t h i o n y l   c h l o r i d e .  

The  m i x t u r e   was  a l l o w e d   t o  s t a n d   at.  room  t e m p e r a t u r e  

f o r   2  h o u r s   and   t h e n   t a k e n   t o   d r y n e s s   in   v a c u u m .   T h e  

r e s i d u e   was  e x t r a c t e d   w i t h   p e t r o l e u m   e t h e r   a n d  



d e c o l o u r i z e d   w i t h   a c t i v e   c a r b o n .   R e m o v a l   of  t h e  

s o l v e n t   in   v a c u u m   g a v e   5 .8   g  of  t h e   t i t l e   c o m p o u n d  

as  an  o i l .  

c)  N - m e t h y l - N - ( 5 - p h t h a l i m i d o - 3 - t h i a p e n t y l )  

m e s i t y l e n e s u l p h o n a m i d e  

A  m i x t u r e   of  5 .4   g  ( 0 . 0 1 6   m o l e )   of   t h e  

c h l o r o   c o m p o u n d   of  E x a m p l e   13b  and  3 .3   g  ( 0 . 0 1 8  

m o l e )   p o t a s s i u m   p h t h a l i m i d e   in   20  ml  d i m e t h y l f o r m a m i d e  

was  s t i r r e d   in   a  b o i l i n g   w a t e r   b a t h   f o r   3 . 5   h o u r s .  

A f t e r   c o o l i n g ,   d i e t h y l   e t h e r   and   w a t e r   w e r e   a d d e d .  

The  o r g a n i c   p h a s e   was  w a s h e d   w i t h   w a t e r ,   0 .4N  NaOH, 

w a t e r   and   t h e n   d r i e d .   The  s o l v e n t   was  r e m o v e d   i n  

v a c u u m ,   g i v i n g   5 .0   g  of  a  v i s c o u s   o i l .   T r i t u r a t i o n  

w i t h   d i i s o p r o p y l   e t h e r   and  a  s m a l l   a m o u n t   of  m e t h a n o l  

g a v e   1 . 5   g  w h i t e   c r y s t a l s   of  t h e   t i t l e   c o m p o u n d ,  

m . p .   9 5 ° C .   R e c r y s t a l l i z a t i o n   f r o m   e t h a n o l   g a v e  

b e i g e   c r y s t a l s ,   m . p .   1 0 4 ° C .  

d)  N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - N - m e t h y l m e s i t v l e n e -  

s u l p h o n a m i d e  

A  m i x t u r e   of  1 . 6   g  ( 0 . 0 0 3 6   m o l e )   of  t h e  

p h t h a l i m i d o   c o m p o u n d   of  E x a m p l e   13c  and   0 . 2   m l  

( 0 . 0 0 4   m o l e )   h y d r a z i n e   h y d r a t e   in  20  ml  e t h a n o l  

was  s t i r r e d   in   b o i l i n g   w a t e r   b a t h   f o r   2  h o u r s   a n d  

t h e n   t a k e n   to   d r y n e s s   in   v a c u u m .   The  r e s i d u e   w a s  

s t i r r e d   f o r   15  m i n u t e s   w i t h   10  ml  1 : 1   HC1  in  a  

w a t e r   b a t h   and   t h e n   t a k e n   to   d r y n e s s   in   v a c u u m .   10  m l  

w a t e r   and  a c t i v e   c a r b o n   w e r e   a d d e d .   A f t e r  

f i l t r a t i o n   and  e v a p o r a t i o n   to   d r y n e s s   in   v a c u u m   1 .1   g  

c r u d e   p r o d u c t   was  o b t a i n e d ,   m . p .   a b o u t   1 4 5 ° C .  

R e c r y s t a l l i z a t i o n   f r o m   e t h a n o l   gave   b e i g e   c r y s t a l ?  

of   t h e   h y d r o c h l o r i d e   of  t h e   t i t l e   c o m p o u n d ,  

m . p .   1 5 5 ° C .  



E x a m p l e   1 4  

a)  N - e t h y l - N - ( 2 - h y d r o x y e t h y l ) - m e s i t y l e n e s u l p h o n a m i d e  

m e s i t y l e n e s u l p h o n a t e  

6 5 . 7   g  ( 0 . 3   m o l e )   m e s i t y l e n e s u l p h o n y l  

c h l o r i d e   in   3 7 . 5   ml  p y r i d i n e   w e r e   a d d e d   to   1 3 . 4   g  
( 0 . 1 5   m o l e )   2 - e t h y l a m i n o e t h a n o l   i n   1 2 . 5   ml  p y r i d i n e  

a t   0°C.   The  m i x t u r e   was  l e f t   in   a  c o o l e r   ( 4 ° C )  

o v e r n i g h t   and   t h e n   p o u r e d   on  i c e .   The  s y r u p   f o r m e d  

was  w a s h e d   w i t h   w a t e r   and  t r i t u r a t e d   w i t h   d i e t h y l  

e t h e r ,   w h e r e u p o n   i t   b e c a m e   c r y s t a l l i n e .   P e t r o l e u m  

e t h e r   was  a d d e d .   The  p r o d u c t   was  c o l l e c t e d ,   w a s h e d  

w i t h  d i e t h y l   e t h e r / p e t r o l e u m   e t h e r   and   d r i e d ,   g i v i n g  

45  g  b r o w n   c r y s t a l s   of   t h e   t i t l e   c o m p o u n d ,   m . p .   9 6 ° C .  

R e c r y s t a l l i z a t i o n   f r o m   100  ml  m e t h a n o l   g a v e   3 1 . 2   g  w h i t e  

c r y s t a l s ,   m . p .   9 8 ° C .  

b)  N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - N - e t h y l m e s i t y l e n e -  

s u l p h o n a m i d e  

2 7 . 1   g  ( 0 . 0 6   m o l e )   of   t h e   s u l p h o n a t e   o f  

E x a m p l e   14a   w e r e   a d d e d   to   a  m i x t u r e   of   5 . 4   g  ( 0 . 0 7  

m o l e )   2 - a m i n o e t h a n e t h i o l   and   1 . 6   g  ( 0 . 0 7   m o l e )   s o d i u m  

in   200  ml  a m m o n i a ,   f o l l o w e d   by  a d d i t i o n   of   20  m l  

d i m e t h y l f o r m a m i d e .   The  r e a c t i o n   m i x t u r e   was  s t i r r e d  

a t   a b o u t   20°C  u n t i l   a l l   a m m o n i a   h a d   e v a p o r a t e d   ( a b o u t  

2  h o u r s ) .   The  r e s i d u e   was  d i s s o l v e d   i n  w a t e r   a n d  

e x t r a c t e d   w i t h   CH2C12.   The  e x t r a c t   was  w a s h e d   w i t h  

w a t e r   and   d r i e d   w i t h   Na2SO4 .   R e m o v a l   of   t h e   s o l v e n t  

i n   v a c u u m   g a v e   1 9 . 7   g  of  a  g o l d e n   o i l .   NMR  s h o w e d  

t h i s   o i l   t o   be  t h e   t i t l e   c o m p o u n d ,   p r a c t i c a l l y   p u r e .  

C o n v e r s i o n   t o   t h e   f u m a r a t e   g a v e   w h i t e   c r y s t a l s  

m . p .   1 6 0 ° C .  



1.  A  d i - o r t h o s u b s t i t u t e d   b e n z e n e   c o m p o u n d  
c h a r a c t e r i s e d   in   t h a t   i t   h a s   t h e   g e n e r a l   f o r m u l a   ( I )  

w h e r e i n   R1  and  R2  e a c h   i n d e p e n d e n t l y   r e p r e s e n t   a n  

a l k y l   g r o u p   c o n t a i n i n g   1  to   4  c a r b o n   a t o m s ,   or  a n  

a l k o x y   g r o u p   c o n t a i n i n g   1  to   3  c a r b o n   a t o m s ,   o r  

h a l o g e n ,   R3  r e p r e s e n t s   h y d r o g e n ,   h a l o g e n ,   an  a l k y l  

g r o u p   c o n t a i n i n g   1  t o   4  c a r b o n   a t o m s ,   an  a l k o x y  

g r o u p   c o n t a i n i n g   1  to   3  c a r b o n   a t o m s ,   an  a m i n o  

g r o u p   or   a  n i t r o   g r o u p ,   A  r e p r e s e n t s  w h i c h  

i s   b o n d e d   to   t h e   b e n z e n e   r i n g   by  i t s   s u l p h u r  

or   n i t r o g e n  a t o m   and   in   w h i c h   R4  i s   h y d r o g e n   or  a n '  

a l k y l   g r o u p   c o n t a i n i n g   1  t o   4  c a r b o n   a t o m s ;  

t o g e t h e r   w i t h   s a l t s   t h e r e o f   w i t h   p h y s i o l o g i c a l l y  

a c c e p t a b l e   a c i d s   a n d ,   when  R4  i s   h y d r o g e n ,   w i t h  

p h y s i o l o g i c a l l y   a c c e p t a b l e   b a s e s .  

2.  A  c o m p o u n d   a c c o r d i n g   t o   c l a i m   1 ,  

w h e r e i n   t h e   s u l p h o n a m i d e   g r o u p   A  i s   b o n d e d   to   t h e  

b e n z e n e   r i n g   by  i t s   s u l p h u r   a t o m .  

3.  A  c o m p o u n d   a c c o r d i n g   to   c l a i m   1  or   2 ,  

w h e r e i n   R1  and   R2  b o t h   r e p r e s e n t   m e t h y l   g r o u p s .  



4.  A  c o m p o u n d   a c c o r d i n g   t o   any   one  of   t h e  

p r e c e d i n g   c l a i m s   w h e r e i n   R4  i s   H .  

5.  A  c o m p o u n d   a c c o r d i n g   t o   any   one  of   t h e  

p r e c e d i n g  c l a i m s   w h e r e i n   R3  i s   H  or   a  p a r a   m e t h y l ,  

p r o p y l   or   b u t y l   g r o u p .  
6.  A  c o m p o u n d   a c c o r d i n g   to   c l a i m   5  w h i c h   i s  

N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - 2 , 6 - d i m e t h y l b e n z e n e  

s u l p h o n a m i d e ,   o r  

N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - 2 , 4 , 6 - t r i m e t h y l b e n z e n e  

s u l p h o n a m i d e .   o r  

N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - 2 , 6 - d i m e t h y l - 4 - i s o p r o p y l -  

b e n z e n e   s u l p h o n a m i d e   o r  

N - ( 5 - a m i n o - 3 - t h i a p e n t y l ) - 2 , 6 - d i m e t h y l - 4 - t e r t . - b u t y l -  

b e n z e n e   s u l p h o n a m i d e .  

7.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d  

of  f o r m u l a   I  a s  d e f i n e d   in   c l a i m   1  w h i c h   c o m p r i s e s  

r e a c t i n g   a  c o m p o u n d   of   t h e   f o r m u l a   ( I I )  

w h e r e i n   R1,  R2  and   R3  a r e   as  d e f i n e d   in   c l a i m   1  and   X 

i s   - S O 2 H a l   o r  w i t h  a   c o m p o u n d   of   f o r m u l a   ( I I I )  

w h e r e i n   Z ' i s   a  f r e e   or   p r o t e c t e d   a m i n o   g r o u p   and   Y  i s  



- S O 2 H a l   o r  Y  b e i n g   - S O 2 H a l   when  X  i s  a n d  

v i c e   v e r s a ,   and  t h e n ,   s p l i t t i n g   o f f   any  a m i n o  

p r o t e c t i n g   g r o u p   p r e s e n t . .  

8.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   o f  

f o r m u l a   I  as  d e f i n e d   in   c l a i m   1  w h i c h   c o m p r i s e s  

r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( I V )  

w h e r e i n   R1,  R2,  R3  and  R4  a r e   as  d e f i n e d   in  c l a i m   1 

w i t h   a  c o m p o u n d   of  f o r m u l a   (V)  

w h e r e i n   Z  i s   as  d e f i n e d   in   c l a i m   7  and  W  i s   a  r e a c t i v e  

l e a v i n g   g r o u p ,   and   t h e n   s p l i t t i n g   o f f   any  a m i n o  

p r o t e c t i n g   g r o u p   p r e s e n t .  

9.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   o f  

f o r m u l a   I  as  d e f i n e d   in   c l a i m   1  w h i c h   c o m p r i s e s  

r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( V I )  



w h e r e i n   R1,  R2,  R3  and  A  a r e   as  d e f i n e d   in   c l a i m   1  

and   R6  i s   t h e   g r o u p   -CH2-CH2-W.   w h e r e i n   W  i s   as  d e f i n e d  

in  c l a i m  8 ,   o r ,   when  t h e   n i t r o g e n   of  A  i s   b o n d e d  

to   t h e   b e n z e n e   r i n g ,   t h e   g r o u p   -CH=CH2,  w i t h   a  

c o m p o u n d   of  f o r m u l a   ( V I I )  

w h e r e i n   Z  i s   as  d e f i n e d   in   c l a i m   7,  and   t h e n   s p l i t t i n g  

o f f   any   a m i n o   p r o t e c t i n g   g r o u p   p r e s e n t .  
1 0 .   A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   o f  

f o r m u l a   I  as   d e f i n e d   in   c l a i m   1  w h i c h   c o m p r i s e s  

r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( V I I I )  

w h e r e i n   R1.  R2,  R3  and  A  a r e   as  d e f i n e d   in   c l a i m   1 ,  

w i t h   a z i r i d i n e  or  a  c o m p o u n d   W  C H 2 - C H 2 - Z ,  
w h e r e i n  Z   and  W  a r e   as  d e f i n e d   in   c l a i m   7  a n d  

8  r e s p e c t i v e l y   and   t h e n   s p l i t t i n g   o f f   any   a m i n o  

p r o t e c t i n g   g r o u p   p r e s e n t .  

11.   A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d  

of  f o r m u l a   I  as  d e f i n e d   in   c l a i m   1  w h i c h   c o m p r i s e s  

r e d u c i n g   a  c o m p o u n d   of  f o r m u l a   ( I X )  



w h e r e i n   R1,  R2,  R3  and  A  a r e   as  d e f i n e d   in  c l a i m   1  a n d  
R7  i s   a  g r o u p   c o n v e r t a b l e   t o   an  a m i n o   g r o u p   b y  

t r e a t m e n t   w i t h   a  r e d u c i n g   a g e n t .  
12.   A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   o f  

f o r m u l a   I  as  d e f i n e d   in   c l a i m   1  w h i c h   c o m p r i s e s  

r e a c t i n g   a  c o m p o u n d   of   f o r m u l a   (X)  

2  3 w h e r e i n   R1,  R2,  R3  and   A  a r e   as  d e f i n e d   in   c l a i m   1 

and   R8  i s   - N H 2 ,  - N 3  o r   -OH,  w i t h   a  r e a g e n t   t o  

c o n v e r t   t h e   g r o u p   COR8  i n t o   an  a m i n o   g r o u p .  
13.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   o f  

f o r m u l a   I  as  d e f i n e d   in   c l a i m   1  w h i c h   c o m p r i s e s  

r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   ( X I )  



w h e r e i n   R1,  R2,  R3  and  A  a r e   as  d e f i n e d   in   c l a i m   1  

and   W  i s   as   d e f i n e d   in   c l a i m   8  e i t h e r   w i t h   a m m o n i a ,  

an  a m i d e   or   an  i m i d e ,   f o l l o w e d   by  r e m o v a l   of  a n y  

a c y l   g r o u p   p r e s e n t ,   or   w i t h   h e x a m e t h y l e n e   t e t r a m i n e ,  

f o l l o w e d   by  h y d r o l y s i s   of  t h e   a d d i t i o n   p r o d u c t .  

14 .   A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   o f  

f o r m u l a   I  as  d e f i n e d   in   c l a i m   1  w h i c h   c o m p r i s e s  

i n t r o d u c i n g   a t   l e a s t   one  of   t h e   g r o u p s   R1,  R2  or   R3  

i n t o   a  c o m p o u n d   o f   f o r m u l a   ( X I I )  

w h e r e i n   A  i s  a s   d e f i n e d   i n   c l a i m   1.  Z  i s   as  d e f i n e d  

in   c l a i m   7  and   R 1 ,   R 2  a n d  R 5   h a v e   t h e   s a m e  

m e a n i n g   as  R1,  R2  and   R 3  r e s p e c t i v e l y   or   s i g n i f y  

h y d r o g e n ,   a t   l e a s t   one  of   R 1 ' ,   R2'  and  R3'  b e i n g  

h y d r o g e n ,   and   t h e n ,   s p l i t t i n g   o f f   any  a m i n o   p r o t e c t i n g  

g r o u p   p r e s e n t .  

15.   A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   o f  

f o r m u l a   I  as   d e f i n e d   in   c l a i m   1  w h i c h   c o m p r i s e s   r e m o v i n g  

t h e   a m i n o   p r o t e c t i n g   g r o u p   or   g r o u p s  i n   a  c o m p o u n d  

of  f o r m u l a   ( X I I I )  



w h e r e i n   R1,  R2,  R3  and  A  a r e   as  d e f i n e d   in  c l a i m   1 

and  R9  and  R10  e a c h   i s   h y d r o g e n   or  an  amino   p r o t e c t i n g  

g r o u p ,   a t   l e a s t   one  of  R9  and  R10  b e i n g   s u c h   a  g r o u p .  
16.   A  p r o c e s s   a c c o r d i n g   to   a n y  o n e   o f  

c l a i m s   7  t o   15  f o l l o w e d   by  t h e   s t e p   of  c o n v e r t i n g  

a  f r e e   b a s e   c o m p o u n d   i n t o   a  s a l t   by  r e a c t i o n   w i t h   a  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d   a n d / o r ,   when  R 4  

i s   H,  f o r m i n g   a  s a l t   by  r e a c t i o n   w i t h   a  p h a r m a c e u t i c a l l y  

a c c e p t a b l e   b a s e .  

17.   A  c o m p o u n d   or  s a l t   as  d e f i n e d   in  c l a i m  

1  o b t a i n e d   by  a  p r o c e s s   a c c o r d i n g   to   a n y  o n e   o f  

c l a i m s   7  to   1 6 .  

18.  A  p h a r m a c e u t i c a l   c o m p o s i t i o n  

c o m p r i s i n g   a  c o m p o u n d   or  s a l t   a c c o r d i n g   to   a n y  

one  of  c l a i m s   1  to   6  or  17  t o g e t h e r   w i t h   a  

p h a r m a c e u t i c a l l y  a c c e p t a b l e   c a r r i e r .  

19.  The  use   of  a  c o m p o u n d   or  s a l t   a c c o r d i n g  

to   a n y  o n e   of  c l a i m s   1  to   6  or  1 7  f o r   t h e   i n h i b i t i o n  

of  t h r o m b o s i s   f o r m a t i o n   or  f o r   t h e   t r e a t m e n t   o f  

t h r o m b o s i s   or  in  f i b r o n o l y t i c   t h e r a p y .  
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