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@  New  indole  derivatives,  processes  tor  their  preparation,  and  pharmaceutical  compositions  containing  them. 

Indole  compounds  useful  for  the  treatment  of  hyper- 
tension,  of  formula 

wherein  n  is  2  or  3,  A  is  1,4-cyclohexylidene  or  trimethylene 
and  R,  is  H  or  alkyl,  or  A  together  with  NR,  is  4-piperidyl, 
R2  is  hydrogen  or  alkyl,  R3  is  alkyl,  cycloalkyl,  amino,  alkyl- 
amino,  dialkylamino,  phenylamino,  unsubstituted  or  substi- 
tuted  phenyl  or  benzyl,  pyridylmethyl  or  an  heterocycle,  R4 
is  hydrogen,  chlorine,  bromine  or  alkyl,  Rs  is  hydrogen, 
alkyl,  alkoxy  or  alkylthio,  and  X  is  -CO-  or  -CS,  a  process 
for  their  production  which  comprises 

a)  acylating  a  compound  of  formula  II 

wherein  n,  A  and  R,  to  R5  are  as  defined  above,  or 
b)  condensing  a  compound  of  formula  III 

wherein  n,  R4  and  R5  are  as  defined  above, 
and  Y  is  a  leaving  group, 
with  a  compound  of  formula  IV 

wherein  A,  R,  to  R3  and  X  are  as  defined  above. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   new  i n d o l e   d e r i v a t e s ,  

p r o c e s s e s   f o r   t h e i r   p r e p a r a t i o n ,   and  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   t h e m .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n t h e r e   a r e  

p r o v i d e d   new  compounds  of   f o r m u l a   I  

w h e r e i n   n  i s   2  or   3 ,  

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

(C1-4)   a l k y l   or  1 , 4 - c y c l o h e x y l i d e n e   a n d  

R1  i s   h y d r o g e n  o r   (C1-5)   a l k y l ,  

or  A  t o g e t h e r   w i t h   R1  and  t h e   n i t r o g e n   a tom  t o  

w h i c h   R1  i s   b o u n d ,   f o r m   a  4 - p i p e r i d y l   r a d i c a l ,  

R2  i s   h y d r o g e n   or  (C1-5)   a l k y l ,  

R3  i s   (C1-4)   a l k y l ;   ( C 3 - 6 ) c y c l o a l k y l ;   a m i n o ;  

( C l - 4 ) a l k y l a m i n o ;   d i ( C 1 - 4 ) a l k y l a m i n o ;  

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



u n s u b s t i t u t e d   or   m o n o - ,   d i -   or  t r i s u b s t i t u t e d  

i n d e p e n d e n t l y   by  h a l o g e n ,   ( C 1 - 4 ) a l k y l ,  

( C 1 - 4 ) a l k o x y   or   d i ( C l - 4 ) a l k y l a m i n o ;   p h e n y l  

or   b e n z y l   w h e r e i n   t h e   p h e n y l   r i n g s   a r e  

u n s u b s t i t u t e d   o r   m o n o - ,   d i -   or  t r i s u b s t i -  

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

(C1-4)   a l k y l ,   ( C 1 - 4 ) a l k o x y   or   d i - ( C 1 - 4 ) a l k y l -  

a m i n o ;  2 - , 3 -  o r   4 - p y r i d y l m e t h y l ; o r   an  a r o m a t i c  

5-  or   6 - m e m b e r e d   h e t e r o c y c l e   c o n t a i n i n g   o n e  

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

p h u r   and  o p t i o n a l l y   a d d i t i o n a l   one  or  two  n i t r o -  

gen   a t o m s ,  

R4  i s   h y d r o g e n ,   c h l o r i n e ,   b r o m i n e   or   ( C 1 - 4 ) a l k y l ,  

R5  i s   h y d r o g e n ,   ( C l - 4 ) a l k y l ,   ( C 1 - 4 ) a l k o x y  

or  ( C 1 - 4 ) a l k y l t h i o ,  

and  X  i s   -CO-  or   - C S - .  

Any  a l k y l ,   a l k o x y   or   a l k y l t h i o   r a d i c a l   c o n t a i n s  

p r e f e r a b l y   two  c a r b o n   a t o m s ,   e s p e c i a l l y   one  c a r b o n  

a t o m .   H a l o g e n   means   f l u o r i n e ,   c h l o r i n e ,   b r o m i n e  

or   i o d i n e ,   e s p e c i a l l y   c h l o r i n e .  

When  A  i s   1 , 4 - c y c l o h e x y l i d e n e ,   t h i s   m a y  

be  c i s   or  t r a n s - l , 4 - c y c l o h e x y l i d e n e .  

When  A  i s   o p t i o n a l l y   s u b s t i t u t e d   t r i m e t h y l e n e ,  

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

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



When  R1  and  R2  a r e   c h o s e n   f rom  h y d r o g e n   or  a l k y l ,  

t h e s e   a r e   p r e f e r a b l y   a l k y l .  

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

l e n e   or  1 , 4 - c y c l o h e x y l i d e n e .   P r e f e r a b l y   A  i s   o p t i o n a l l y  

s u b s t i t u t e d   t r i m e t h y l e n e .  

When  R3  i s   or  c o n t a i n s   a  d i a l k y l a m i n o   r a d i c a l ,  

t h e   a l k y l   g r o u p s   a r e   p r e f e r a b l y   t h e   s ame .   When  

R 3  i s   an  o p t i o n a l l y   s u b s t i t u t e d   p h e n y l   or  p h e n y l a m i n o  

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

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

s u b s t i t u t e d   p r e f e r a b l y   in   t h e   p a r a   p o s i t i o n .   When  

R3  i s   a  h e t e r o c y c l e ,   c o n v e n i e n t l y   t h i s   c o n t a i n s  

one  h e t e r o a t o m   c h o s e n   f r o m   n i t r o g e n ,   o x y g e n   o r  

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

e . g .   t h i e n y l ,   f u r y l ,   p y r r o l y l ,   p y r i d y l   or  p y r a z i n y l .  

C o n v e n i e n t l y   t h e   h e t e r o c y c l e   i s   b o u n d   to   X  b y  

a  r i n g   c a r b o n   a t o m   a d j a c e n t   to   a  h e t e r o a t o m .  

R 3  i s   p r e f e r a b l y   u n s u b s t i t u t e d   p h e n y l .  

R4  and  R5  a r e   c o n v e n i e n t l y   h y d r o g e n .  

X  i s   c o n v e n i e n t l y   - C O - .  

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  p r o c e s s  

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

a)  a c y l a 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   n,  A  and  R1  to   R5  a r e   as  d e f i n e d   a b o v e ,  

o r  

b)  c o n d e n s i n g   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   n,  R4  and  R5  a r e   as  d e f i n e d   a b o v e ,  

and  Y  i s   a  l e a v i n g   g r o u p ,  

w i t h   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   A,  R1  to   R3  and  X  a r e   as  d e f i n e d   a b o v e .  

P r o c e s s   a)  may  be  e f f e c t e d   in   c o n v e n t i o n a l  

m a n n e r   f o r   t h e   p r o d u c t i o n   of   a m i d e s   or   t h i o - a m i d e s  

f r o m   a m i n e s .   Fo r   e x a m p l e   t h e r e   may  be  u s e d ,   a s  

a c y l a t i n g   a g e n t ,   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   X  i s   as  d e f i n e d   above ,  R3 '   has   t h e   s a m e  

s i g n i f i c a t i o n   as  R3  b u t   i s   o t h e r   t h a n   a m i n o ,   a l k y l -  



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

i s   c h l o r i n e   or  b r o m i n e .   The  r e a c t i o n   may  be  e f f e c t e d  

c o n v e n i e n t l y   in   a  s o l v e n t   s u c h   as  p y r i d i n e   and  a t  

t e m p e r a t u r e s   f r o m   O  to   25° .   A l t e r n a t i v e l y   w h e n  

R3  i s   a m i n o ,   a l k y l a m i n o   or  o p t i o n a l l y   s u b s t i t u t e d  

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

f o r m u l a   V I  

w h e r e i n   X  i s   a s  d e f i n e d   a b o v e   and  R6  i s   i m i n o ,  

a l k y l i m i n o   or  o p t i o n a l l y   s u b s t i t u t e d   p h e n y l i m i n o .  

The  r e a c t i o n   may  be  e f f e c t e d   c o n v e n i e n t l y   in   a  

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

f r o m   5  to   2 5 ° .   A  c o m p o u n d   of   f o r m u l a   VI  w h e r e i n   R6 

i s   i m i n o   may  be  p r e p a r e d   in   s i t u   f r o m   p o t a s s i u m  

or  s o d i u m   c y a n a t e   or   t h i o c y a n a t e ,   by  t r e a t m e n t  

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

P r o c e s s   b)  may  be  e f f e c t e d   in   c o n v e n t i o n a l  

m a n n e r   f o r   a  c o n d e n s a t i o n   r e a c t i o n   to   p r o d u c e  

a  s e c o n d a r y   or   t e r t i a r y   a m i n e .   Y  i s   c o n v e n i e n t l y  

c h l o r i n e ,   b r o m i n e ,   i o d i n e ,   t o s y l o x y   or  m e s y l o x y .  

The  r e a c t i o n   may  be  c o n v e n i e n t l y   e f f e c t e d   i n  

a c e t o n e   or   d i m e t h y l f o r m a m i d e .   S u i t a b l e   r e a c t i o n  

t e m p e r a t u r e s   a r e   f rom  20  to   1 5 0 ° .  

The  c o m p o u n d s   of   f o r m u l a   I  may  be  i s o l a t e d  

f r o m   t h e   r e a c t i o n   m i x t u r e   and  p u r i f i e d   in   k n o w n  



m a n n e r .  T h e   f r e e   b a s e   f o r m s   may  be  c o n v e r t e d  

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

and  v i c e   v e r s a .   S u i t a b l e   a c i d s   f o r   s a l t   f o r m a t i o n   a r e  

h y d r o c h l o r i c   ac id ,   o x a l i c   ac id ,   fumaric   ac id   n a p h t h a l e n e - 2 -  

s u l p h o n i c   a c i d   and  n a p h t h a l e n e - l , 5 - d i s u l p h o n i c   a c i d .  

The  s t a r t i n g   m a t e r i a l   of   f o r m u l a   I I   m a y  

be  p r o d u c e d   f r o m   a  c o m p o u n d   of  f o r m u l a   I I I   a n d  

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   A,  R1  and  R2  a r e   as  d e f i n e d   a b o v e ,  

in   a n a l o g o u s   m a n n e r   to   p r o c e s s   b ) .  

When  t h e   a m i n e   of  f o r m u l a   VI I   i s   u n s y m m e t r i c a l ,  

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

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

c o n d e n s a t i o n   a t   t h e   n i t r o g e n   a t o m   b e a r i n g   t h e   R1  

s u b s t i t u e n t .   Fo r   t h i s   p u r p o s e   t h e   a m i n e   may  be  u s e d  

in   p r o t e c t e d   f o r m   of  f o r m u l a   V I I I  

w h e r e i n   R7  i s   a  p r o t e c t i n g   g r o u p ,   s u c h   as  b e n z y l  

or   b e n z y l o x y ,   w h i c h   may  be  r e m o v e d   f r o m   t h e  

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

A  s t a r t i n g   m a t e r i a l   of  f o r m u l a   I I a  



w h e r e i n   AI  i s  o r  

and  w h e r e i n   R8  i s   ( C 1 - 4 ) a l k y l   a n d  

n,  R2,  R4  and  R5  a r e   as  d e f i n e d   a b o v e ,  

may  a l t e r n a t i v e l y   be  p r o d u c e d   by  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  B   i s   - C H ( R 8 ) - C H 2 -   or  - C H 2 - C H ( R 8 ) -  

and  n ,  R 2 ,   R4,  R5  and  R8  a r e   as  d e f i n e d   a b o v e ,   e . g .  

by  h y d r o g e n a t i o n   in   t h e   p r e s e n c e   of   R a n e y - n i c k e l .  

Any  s t a r t i n g   m a t e r i a l   of   f o r m u l a   I I   w h e r e i n  

R1  a n d / o r   R2  i s   h y d r o g e n   may  be  c o n v e r t e d   i n t o   a  

c o r r e s p o n d i n g   c o m p o u n d   w h e r e i n   R1  and  R2  a r e   b o t h   a l k y l ,  

or  R1  i s   a l k y l   and  R2  i s   h y d r o g e n   u n d e r   a p p r o p r i a t e  

s e l e c t i v e   a l k y l a t i o n   c o n d i t i o n s .  

The  s t a r t i n g   m a t e r i a l   of  f o r m u l a   IV  may  b e  

p r o d u c e d   by  a c y l a t i n g   an  a m i n e   of  f o r m u l a   VII   i n  



a n a l o g o u s   m a n n e r   to   p r o c e s s   a ) .   I f   d e s i r e d ,   o n e  

n i t r o g e n   a tom  of   an  u n s y m m e t r i c a l   a m i n e   may  b e  

p r o t e c t e d   to   f a c i l i t a t e   p r o d u c t i o n   of   t h e   d e s i r e d  

p r o d u c t .  

A  s t a r t i n g   m a t e r i a l   of   f o r m u l a   I V a  

w h e r e i n   X,  R2  and  R3  a r e   as  d e f i n e d   a b o v e   and   A I I  

t o g e t h e r   w i t h   R1  and  t h e   n i t r o g e n   a tom  to   w h i c h   R1  i s  

b o u n d ,   f o r m   a  4 - p i p e r i d y l   r a d i c a l ,   may  a l t e r n a t i v e l y  

be  p r o d u c e d   by  a c y l a t i n g   4 - p i p e r i d o n e   w i t h   a  c o m p o u n d  

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

of  f o r m u l a   X 

w h e r e i n   X  and  R3  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   X I  

w h e r e i n   R2  i s   as  d e f i n e d   a b o v e ,   u n d e r   s i m u l t a n e o u s  

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

I n s o f a r   as  t h e   p r o d u c t i o n   of  any  s t a r t i n g  

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

a r e   known  or   may  be  p r o d u c e d   in   c o n v e n t i o n a l   m a n n e r  

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

In  t h e   f o l l o w i n g   n o n - l i m i t a t i v e   E x a m p l e s  

a l l   t e m p e r a t u r e s   a r e   i n d i c a t e d   in   d e g r e e s   C e n t i g r a d e .  



EXAMPLE  1  N - b e n z o y l - N ' - [ 3 - ( 3 - i n d o l y l )   P r o p y l ] - N ' -  

m e t h y l - 1 , 3 - d i a m i n o p r o p a n e  

A  s o l u t i o n   of  1 0 . 1   g  b e n z o y l   c h l o r i d e   i n  

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

w i t h   s t i r r i n g   f o r   25  m i n u t e s   b e t w e e n   0  and  1 0 °  

to   a  s o l u t i o n   of  1 4 . 5   g  N - [ 3 - ( 3 - i n d o l y l ) p r o p y l ] -  

N - m e t h y l - l , 3 - d i a m i n o p r o p a n e   in   150  ml  a n h y d r o u s  

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

f o r   2  h o u r s   a t   O°.  The  r e a c t i o n   m i x t u r e   i s   d i v i d e d  

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

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

and  e v a p o r a t e d .   C h r o m a t o g r a p h i c   p u r i f i c a t i o n   of   t h e  

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

c h l o r i d e   w i t h   0 . 1   to   0.3%  of  m e t h a n o l   y i e l d s   t h e  

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

o b t a i n e d   by  c o n v e n t i o n a l   methods,   m e l t s   a t   7 3 - 7 4 °  

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

( 1 : 1 : 1 ) .  

The  s t a r t i n g   m a t e r i a l   may  be  o b t a i n e d   a s  

f o l l o w s  :  

a)  A  m i x t u r e   of   57  g  t r i f l u o r o a c e t i c   a c i d   a n d  

105  g  t r i f l u o r o a c e t i c   a n h y d r i d e   in   400  ml  a n h y d r o u s  

a c e t o n i t r i l e   a r e   a d d e d   d r o p w i s e   to   a  s t i r r e d  

s u s p e n s i o n   of   9 5 . 1   g  3 - ( 3 - i n d o l y l ) p r o p i o n i c  

a c i d   in   500  ml  a n h y d r o u s   a c e t o n i t r i l e   a n d  

m a i n t a i n e d   w i t h   s t i r r i n g   a t   - 1 5 °   f o r   30  m i n u t e s .  



U n d e r   good   c o o l i n g   500  ml  a n h y d r o u s   p y r i d i n e   a r e  

a d d e d   b e t w e e n   - 2 0   and  - 1 5 °   and  q u i c k l y   238  ml  o f  

a  4 .2   N  s o l u t i o n   of  a n h y d r o u s   m e t h y l a m i n e   i n  

a c e t o n i t r i l e .   The  m i x t u r e   i s   wa rmed   w i t h   s t i r r i n g  

a t   O°  f o r   15  m i n u t e s   and  m a i n t a i n e d   to   O°  f o r   3  h o u r s .  

3 - ( 3 - i n d o l y l ) - N - m e t h y l - p r o p i o n a m i d e   ( M . p t   9 7 - 9 8 °   a f t e r  

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

i s   o b t a i n e d   a f t e r   w o r k i n g   u p .  

b)  A  s o l u t i o n   of  6 0 . 6   g  3 - ( 3 - i n d o l y l ) - N - m e t h y l - p r o p i o n a -  

mide   in   500  ml  a n h y d r o u s   t e t r a h y d r o f u r a n   a r e   a d d e d  

d r o p w i s e   a t   25°  f o r   15  m i n u t e s   u n d e r   n i t r o g e n  

a t m o s p h e r e   to   a  s u s p e n s i o n   of   34 .2   g  l i t h i u m   a l u m i n i u m  

h y d r i d e   in   800  ml  a n h y d r o u s   t e t r a h y d r o f u r a n   a n d  

m a i n t a i n e d   a t   66°  f o r   3  h o u r s .   N - m e t h y l - 3 - ( 3 - i n d o l y l ) -  

p r o p y l a m i n e   ( M . p t   8 1 - 8 2 °   a f t e r   c r y s t a l l i z a t i o n  

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

a f t e r   w o r k i n g   u p .  

c)  A  m i x t u r e   of   3 7 . 6   g  N - m e t h y l - 3 - ( 3 - i n d o l y l ) - p r o p y l -  

a m i n e   and  2 1 , 2   g  a c r y l o n i t r i l e   in   65  ml  a n h y d r o u s  

1 , 2 - d i m e t h o x y e t h a n e   a r e   w a r m e d   w i t h   s t i r r i n g  

a t   60°  f o r   2  1 / 2   h o u r s . N - ( 2 - c y a n o e t h y l ) - N - m e t h y l - 3 -  

( 3 - i n d o l y l ) p r o p y l a m i n e   ( M . p t   4 8 - 4 9 °   a f t e r   c r y s t a l l i -  

z a t i o n   f r o m   i s o p r o p y l   e the r )   i s   o b t a i n e d   a f t e r  

w o r k i n g   u p .  

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



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

room  t e m p e r a t u r e   w i t h   20  g  R a n e y - n i c k e l   c a t a l y s t  

in   400  ml  d i o x a n   and  400  ml  of   a  10%  a m m o n i a  

s o l u t i o n .   N - [ 3 - ( 3 - i n d o l y l ) p r o p y l ] - N - m e t h y l - l , 3 -  

d i a m i n o p r o p a n e   i s   o b t a i n e d   a f t e r   w o r k i n g   u p .  

M . p t   of  t h e   n e u t r a l   f u m a r a t e : 1 8 0 - 1 8 1 °   ( w i t h  

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

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

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

-CO-  may  be  o b t a i n e d   in   a n a l o g o u s   m a n n e r   to  E x a m p l e   1 .  











EXAMPLE  2:  N - h e n l c a r b a m o l - N ' - [ 2 - ( 3 - i n d o l y l ) e t h y l ] - N ' -  

m e t h y l - 1 , 3 - d i a m i n o p r o p a n e  

3  ml  p h e n y l   i s o c y a n a t e   a r e   a d d e d   d r o p w i s e   b e t w e e n  

5  and  10°  and  w i t h   s t i r r i n g   t o   a  s o l u t i o n   of   5 . 8   g  N - [ 2 - ( 3 -  

i n d o l y l )   e t h y l ] - N - m e t h y l - 1 , 3 - d i a m i n o p r o p a n e   in   25  m l  

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

h o u r   b e t w e e n   10  and   15°  and  e v a p o r a t e d .   The  r e s i d u e   i s  

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

u s i n g   m e t h y l e n e   c h l o r i d e w i t h   6  t o   10%  m e t h a n o l , t o   y i e l d  

t h e   t i t l e   c o m p o u n d   ( M . p t .   of   t he   h y d r o g e n   m a l e a t e   1 5 3 - 1 5 5 °  

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

The  s t a r t i n g   m a t e r i a l   may  be  o b t a i n e d   as  f o l l o w s :  

a)  R e a c t i o n   of   3 - [ 2 - m e t h y l a m i n o ) e t h y l ] i n d o l e   w i t h   a c r y l o -  

n i t r i l e   in   d i m e t h o x y - e t h a n e   y i e l d s   t h e   N - ( 2 - c y a n o -  

e t h y l ) - N - m e t h y l - 2 - ( 3 - i n d o l y l ) e t h y l a m i n e   w h i c h   i s  

w o r k e d   up  f u r t h e r   d i r e c t l y .  

b)  R e d u c t i o n   of  N - ( 2 - c y a n o e t h y l ) - N - m e t h y l - 2 - ( 3 - i n d o l y l ) -  

e t h y l a m i n e   w i t h   R a n e y - N i c k e l   c a t a l y s t   y i e l d s   t h e  

N - [ 2 - ( 3 - i n d o l y l ) e t h y l ] - N - m e t h y l - 1 , 3 - d i a m i n o p r o p a n e  

( M . p t .   of   t h e   f u m a r a t e   1 5 3 - 1 5 4 ° ) .  

EXAMPLE 3:  N - B e n z o y l - N ' - [ 2 - ( 3 - i n d o l y l ) e t h y l - 1 3 - d i a m i n o -  

p r o p a n e  

A  s o l u t i o n   of  8  g  N - b e n z o y l - l , 3 - d i a m i n o p r o p a n e ,  

6 ,7   g  3 - ( 2 - b r o m o e t h y l ) i n d o l e   and  5  ml  anhydrous  t r i e t h y l a m i n e  

in   15  ml  a n h y d r o u s   d i m e t h y l f o r m a m i d e   i s   m a i n t a i n e d   for   72  h o u r s  



in   n i t r o g e n   a t m o s p h e r e .   A  d i l u t e   ammonia   s o l u t i o n   a n d  

m e t h y l e n e   c h l o r i d e   a r e   t h e n   a d d e d   to   t h e   r e a c t i o n   m i x t u r e  

and  t h e   o r g a n i c   p h a s e   i s   d r i e d   and  e v a p o r a t e d .   The  r e s i d u e   i s  

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

c h l o r i d e +   5%  m e t h a n o l   +  0,3%  a m m o n i a ,   to   y i e l d   t h e   t i t l e  

c o m p o u n d   ( M . p t .   of  t h e   n a p h t h a l e n e - 2 - s u l f o n a t e   2 0 3 - 2 0 4 °  w i t h  

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

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

may  be  o b t a i n e d   in   a n a l o g o u s   m a n n e r   to   E x a m p l e   3  :  



EXEMPLE  4 :  

From  t h e   a p p r o p r i a t e   4 - a m i n o - p i p e r i d i n e s   a n d  

2 - ( 3 - i n d o l y l ) e t h y l   b r o m i d e   or  3 - ( 3 - i n d o l y l ) p r o p y l   b r o m i d e ,  

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

may  be  o b t a i n e d   in   a n a l o g o u s   m a n n e r   to   E x a m p l e   3 :  

The  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   p h a r m a c o l o -  

g i c a l   a c t i v i t y   in   a n i m a l s .   In   p a r t i c u l a r ,   t h e   c o m p o u n d s  

e x h i b i t   a n t i - h y p e r t e n s i v e   a c t i v i t y ,   as  i n d i c a t e d   b y  



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

G r o l l m a n   r a t   upon  a d m i n i s t r a t i o n   of   1  to   50  m g / k g  

a n i m a l   b o d y   we igh t   of  t h e   c o m p o u n d s ,  a n d   in   t h e   a w a k e  

r e n a l   h y p e r t o n i c   G o l d b l a t t   dog  upon  a d m i n i s t r a t i o n  

of   1  to   10  m g / k g   a n i m a l   body   w e i g h t   of  t h e   c o m p o u n d s .  

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

as  a n t i - h y p e r t e n s i v e s .   For   t h i s   u s e   an  i n d i c a t e d   d a i l y  

d o s e   i s   f r o m   a b o u t   lO  t o   a b o u t   2000  mg,  c o n v e n i e n t l y  

a d m i n i s t e r e d   in   d i v i d e d   d o s e s   2  to   4  t i m e s   a  day  in   u n i t  

d o s a g e   f o r m   c o n t a i n i n g   f rom  a b o u t 2 , 5   to   a b o u t   1000  m g ,  

or   in   s u s t a i n e d   r e l e a s e   f o r m .  

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

E x a m p l e   1  c o m p o u n d .  

The  c o m p o u n d s   of  f o r m u l a   I  may  be  a d m i n i s t e r e d  

in  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 d d i t i o n   s a l t   f o r m .  

Such   s a l t s   e x h i b i t   t h e   same  o r d e r   of  a c t i v i t y   as  t h e  

f r e e   b a s e   f o r m s .  

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

b a s e   or   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 d d i t i o n   s a l t  

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

or   d i l u e n t .   A  s u i t a b l e   p h a r m a c e u t i c a l   f o r m   i s   a  c a p s u l e .  

In  one  g r o u p   of  c o m p o u n d s   n  i s   3,  A  i s  

t r i m e t h y l e n e ,   R1  i s   h y d r o g e n   or  ( C 1 - 5 ) a l k y l ,   R 2  i s  

h y d r o g e n   or   ( C 1 - 5 ) a l k y l ,   R 3  i s   p h e n y l   or  b e n z y l   u n s u b s t i -  

t u t e d   or  m o n o - ,   d i -   or  t r i s u b s t i t u t e d   i n d e p e n d e n t l y   b y  



h a l o g e n ,   h y d r o x y ,   ( C 1 - 4 ) a l k y l ,   ( C 1 - 4 ) a l k o x y   or   d i -  

( C 1 - 4 ) a l k y l a m i n o ;   ( C 3 - 6 ) c y c l o a l k y l ;   or   an  a r o m a t i c  

5-  or   6 - m e m b e r e d   h e t e r o c y c l e   c o n t a i n i n g   one  h e t e r o a t o m  

c h o s e n   f rom  n i t r o g e n ,   o x y g e n   or   s u l p h u r ,   R4  i s   h y d r o g e n ,  

c h l o r i n e ,   b r o m i n e   or   ( C 1 - 4 ) a l k y l ,   R 5  i s   h y d r o g e n ,  

( C 1 - 4 ) a l k y l ,   ( C 1 - 4 ) a l k o x y ,   or  ( C 1 - 4 ) a l k y l t h i o ,   a n d  

X  i s   - C O - .  

In  a n o t h e r   g r o u p   of   c o m p o u n d s   n  i s   2 ,  

e i t h e r   A  i s   t r i m e t h y l e n e   and  R1  i s   h y d r o g e n   or   ( C 1 - 5 )  

a l k y l ,   or   A  t o g e t h e r   w i t h   R1  and  t h e   n i t r o g e n   a t o m   t o  

w h i c h   R1  i s   b o u n d   f o r m  a  4 - p i p e r i d y l   r a d i c a l ,   and  R2 

i s   h y d r o g e n   or   ( C 1 - 5 ) a l k y l ,   R 3  i s   ( C 1 - 4 ) a l k y l ;   p h e n y l  

u n s u b s t i t u t e d   or   m o n o - ,   d i -   or  t r i s u b s t i t u t e d   i n d e p e n -  

d e n t l y   by  h a l o g e n ,   ( C 1 - 4 ) a l k y l   or   ( C 1 - 4 ) a l k o x y ;  

( C 3 - 6 ) c y c l o a l k y l ;   or  an  a r o m a t i c   5-  or  6 - m e m b e r e d  

h e t e r o c y c l e   c o n t a i n i n g   one  h e t e r o a t o m   c h o s e n   f r o m  

n i t r o g e n ,   o x y g e n   or  s u l p h u r ,   R4  i s   h y d r o g e n ,   c h l o r i n e ,  

b r o m i n e   or   ( C 1 - 4 ) a l k y l ,   R S  i s   h y d r o g e n ,   ( C 1 - 4 ) a l k y l  

or   ( C 1 - 4 ) a l k o x y ,   and  X  i s   -CO-  or   - C S .  



1)  A  c o m p o u n d   of  f o r m u l a   I  

w h e r e i n   n  i s   2  or   3 ,  

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

( C 1 - 4 ) a l k y l   or   1 ,  4 - c y c l o h e x y l i d e n e  

and  R 1  i s   h y d r o g e n   or  (C1-5 )   a l k y l ,  

or  A  t o g e t h e r   w i t h   R1  and  t h e   n i t r o g e n   a t o m   t o  

w h i c h   R1  i s   b o u n d ,   f o r m  a   4 - p i p e r i d y l   r a d i c a l ,  

R2  i s   h y d r o g e n   or  ( C 1 - 5 ) a l k y l ,  

R3  
i s   (C1-4)   a l k y l ;   ( C 3 - 6 ) c y c l o a l k y l ;   a m i n o ;  

( C 1 - 4 ) a l k y l a m i n o ;   d i ( C l - 4 ) a l k y l a m i n o ;  

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

u n s u b s t i t u t e d   or  m o n o - ,   d i -   or  t r i s u b s t i t u t e d  

i n d e p e n d e n t l y   by  h a l o g e n ,   ( C 1 - 4 ) a l k y l ,  

( C 1 - 4 ) a l k o x y   or   d i ( C l - 4 ) a l k y l a m i n o ;   p h e n y l  

or   b e n z y l   w h e r e i n   t h e   p h e n y l   r i n g s   a r e  

u n s u b s t i t u t e d   or   m o n o - ,   d i -   or   t r i s u b s t i -  

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

( C 1 - 4 ) a l k y l ,   ( C 1 - 4 ) a l k o x y   or  d i - ( C 1 - 4 ) a l k y l -  

a m i n o ;   2 - , 3 -   or  4 - p y r i d y l m e t h y l ; o r   an  a r o m a t i c  

5-  or  6 - m e m b e r e d   h e t e r o c y c l e   c o n t a i n i n g   o n e  

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



p h u r   and  o p t i o n a l l y   a d d i t i o n a l   one   or  two  n i t r o -  

gen   a t o m s ,  

R4  i s   h y d r o g e n ,   c h l o r i n e , b r o m i n e   or   ( C 1 - 4 ) a l k y l ,  

R5  i s   h y d r o g e n ,   ( C 1 - 4 ) a l k y l ,   ( C 1 - 4 ) a l k o x y  

or  ( C 1 - 4 ) a l k y l t h i o ,  

and  X  i s   -CO-  or   - C S - .  

2)  A  c o m p o u n d   of   c l a i m   1  

w h e r e i n   n  i s   3 ,  

A  i s   t r i m e t h y l e n e ,  

R 1  i s   h y d r o g e n   or   ( C 1 - 5 )  a l k y l ,  

R 2  i s   h y d r o g e n   or  ( C 1 - 5 ) a l k y l ,  

R 3  i s   p h e n y l   or  b e n z y l   u n s u b s t i t u t e d   or   m o n o - ,   d i -   o r  

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

( C 1 - 4 ) a l k y l ,   ( C 1 - 4 ) a l k o x y   or  d i - ( C 1 - 4 ) a l k y l a m i n o ;  

( C 3 - 6 ) c y c l o a l k y l ;   or   an  a r o m a t i c   5-  or  6 - m e m b e r e d  

h e t e r o c y c l e   c o n t a i n i n g   one  h e t e r o a t o m   c h o s e n   f r o m  

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

R 4  i s   h y d r o g e n ,   c h l o r i n e ,   b r o m i n e   or   ( C 1 - 4 ) a l k y l ,  

R 5  i s  h y d r o g e n ,   ( C 1 - 4 ) a l k y l ,   ( C 1 - 4 ) a l k o x y ,   or   ( C l - 4 )  

a l k y l t h i o ,  

and  X  i s   - C O - .  

3)  A  c o m p o u n d  o f   c l a i m   1  

w h e r e i n   n  i s   2 

e i t h e r   A  i s   t r i m e t h y l e n e   and  R1  i s   h y d r o g e n   or   ( C 1 - 5  ) 

a l k y l ,  

or  A  t o g e t h e r   w i t h   R1  and  t h e   n i t r o g e n   a t o m   t o  



w h i c h   R1  i s   b o u n d   f o r m   a  4 - p i p e r i d y l   r a d i c a l ,  

R2  i s   h y d r o g e n   or  (C1-5)   a l k y l ,  

R3  i s   ( C 1 - 4 ) a l k y l ;   p h e n y l   u n s u b s t i t u t e d   or   m o n o - ,  

d i -   or   t r i s u b s t i t u t e d   i n d e p e n d e n t l y   by  h a l o g e n ,  

( C 1 - 4 ) a l k y l   or  ( C 1 - 4 ) a l k o x y ;   ( C 3 - 6 ) c y c l o a l k y l ;  

or  an  a romat i c   5 -  o r   6 - m e m b e r e d   h e t e r o c y c l e   c o n -  

t a i n i n g   one  h e t e r o a t o m   c h o s e n   f r o m   n i t r o g e n ,  

o x y g e n   or  s u l p h u r  

R4  i s   h y d r o g e n ,   c h l o r i n e ,   b r o m i n e   or   ( C 1 - 4 ) a l k y l ,  

R5  i s   h y d r o g e n ,   ( C 1 - 4 ) a l k y l   or  ( C 1 - 4 ) a l k o x y ,  

and  X  i s   -CO-  or  - C S - .  

4)  A  c o m p o u n d   of   c l a i m   1  w h i c h  i s   N - b e n z o y l - N ' -  

[ 3 - ( 3 - i n d o l y l ) p r o p y l ] - N ' - m e t h y l - l , 3 - d i a m i n o p r o p a n e .  

5)  A  c o m p o u n d   of  c l a i m   1  w h i c h   i s   N - m e t h y l - N -  

b e n z o y l - N ' - m e t h y l - N ' - [ 2 - ( 3 - i n d o l y l ) e t h y l ] - 2 - m e t h y l - 1 , 3 -  

d i a m i n o p r o p a n e .  

6)  A  c o m p o u n d   of  any  one  of   c l a i m s   1  to   5 

in   f r e e   b a s e   f o r m .  

7)  A  c o m p o u n d   of   any  one  of   c l a i m s   1  to   5 

in   a c i d   a d d i t i o n   s a l t   f o r m .  

8)  A  p r o c e s s   f o r   t h e   p r o d u c t i o n   of   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  

a)  a c y l a 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   n,  A  and  R1  to   R5  a r e   as  d e f i n e d   i n   c l a i m   1 ,  

o r  

b)  c o n d e n s i n g   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   n,  R4  and   R5  a r e   as  d e f i n e d   in   c l a i m   1 ,  

and  Y  i s   a  l e a v i n g   g r o u p ,  

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

9)  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   a c c o r d i n g   to   any  o n e  

of   c l a i m s   1  t o   5  in   f r e e   b a s e   f o r m   or   in   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 d d i t i o n   s a l t   f o r m   in   a s s o c i a t i o n   w i t h  

a  p h a r m a c e u t i c a l   c a r r i e r   or  d i l u e n t .  
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