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nm~«»«=nw!n».™  a-  *  /  ...  •  .  "  compositions  containing  tnem,  and processes  and  intermediates  for  their  preparation. 
1  Compounds  of  the  formula 

id  Ar  represents  the  group 

loweralkyl  or  loweralkoxy  group,  a  halogen,  a  trifluorome'thyl 
.  ar j  9rouP  or  an  amino,  mono-  or  di-lower  alkylamino  group,  or  Ar 
{  ^presents  a  pyridyl  group  bound  in  the  2-,  3-  or4-position,  X 
>  represents  hydrogen,  a  lower  alkyl  or  lower  alkoxy  group',  a halogen,  a  trifluoromethyl  group  or  an  amino,  mono-  or  di- 
,  lower  alkylamino  group,  R  represents  a  lower  alkyl  group,  and 
!  R  represents  hydrogen  or  a  lower  alkyl  group,  or  a  therapeut- l  ically  acceptable  acid  addition  salt  thereof,  or  a  bioprecursor thereof. 

The  compounds  are  prepared  by  various  methods; pharmaceutical  compositions  containing  the  compounds  are described. 

I  rep 
hal 

C o m p o u n d s   of  the  formula 

wherein  the  dotted  line  represents  an  optional  double  bond and  Ar  represents  the  group 

wherein  Y  is  bound  in  the  2-,  3- or4-position  and  represents  a lower alkyl or lower alkoxy group,  a  halogen,  a trifluoromethyl 
group or an amino,  mono-or  di-lower alkylamino  group,  or Ar 
represents  a  pyridyl  group  bound  in  the  2-, 3-  or4-position,  X 
represents  hydrogen,  a  lower  alkyl  or  lower  alkoxy  group,  a halogen,  a  trifluoromethyl  group  or  an  amino,  mono-  or  di- lower alkylamino  group,  R  represents  a  lower  alkyl  group,  and R  represents  hydrogen  or  a  lower  alkyl  group,  or  a  therapeut- ically  acceptable  acid  addition  salt  thereof,  or  a  bioprecursor thereof. 

The  compounds  are  prepared  by  various  methods; pharmaceutical  compositions  containing  the  compounds  are described. 



The  p r e s e n t   i n v e n t i o n   is  r e l a t e d   to  n e w  c o m p o u n d s   of  t h e  
d i a r y l a l k y l a m i n e   t y p e   h a v i n g   t h e r a p e u t i c   a c t i v i t y ,   to  m e t h o d s  
f o r   p r e p a r i n g   such   c o m p o u n d s ,   to  p h a r m a c e u t i c a l   p r e p a r a t i o n s  
c o m p r i s i n g   s u c h   c o m p o u n d s   and  to  m e t h o d s   of  t r e a t m e n t  
e m p l o y i n g   such   c o m p o u n d s .   The  i n v e n t i o n   is  a l s o   r e l a t e d   t o  
i n t e r m e d i a t e s   u s e f u l   in  p r e p a r a t i o n   of  such   t h e r a p e u t i c a l l y  
a c t i v e   c o m p o u n d s .  

The  o b j e c t   of  the   i n v e n t i o n   is  to  o b t a i n   c o m p o u n d s   h a v i n g  a  
t h e r a p e u t i c a l   a c t i v i t y   in  t he   c e n t r a l   n e r v o u s   s y s t e m ,   e s p e c i -  
a l l y   an  a n t i - d e p r e s s i v e   or   a  t r a n q u i l i z i n g   a c t i v i t y .  

P r i o r   A r t  

B r i t i s h   Patent 1  429  068  d i s e l  
the  g e n e r a l   Formule  :   c o r r e s p o n d i n g   t o  



h a v i n g   a n t i - d e p r e s s i v e   a c t i v i t y .   B e l g i a n   P a t e n t   8 3 5 . 8 0 2   d i s -  

c l o s e s   c o m p o u n d s   of  t he   g e n e r a l   f o r m u l a :   - 

h a v i n g   a n t i - d e p r e s s i v e   a c t i v i t y .  

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

a r e   d i s c l o s e d   by  p r i o r   p u b l i c a t i o n s   as  f o l l o w s  :   RI=CH3O,  R I I =  

=OH,  R I I I = R I V  = H ,  a n d   R I  = C l ,  R I I  = O H ,   R I I I = C H 3 ,  R I V  = H   h a v i n g   hyme- 

t e n s i v e   p r o p e r t i e s ,   by  B r i t i s h   P a t e n t   755,  881 ;   R I  = R I I  = R I I I  = 8 I V =  

=H  by  F r e n c h   P a t e n t  2 ,  2 1 5 ,  9 7 3 ;   R I = R I I = R I I I = H ,   R I V = t e r t i a r y  

b u t y l   h a v i n g   s p a s m o l y t i c   p r o p e r t i e s ,   by  B r i t i s h   P a t e n t   9 2 3 ,  9 4 2  ;  

R I =RII=RIII  =H,  RIV=CH3  h a v i n g   s p a s m o l y t i c   p r o p e r t i e s ,   by  US 

P a t e n t   2 ?  4 4 6 ?  5 2 2 .  



S o u t h   A f r i c a n   P a t e n t   6 2 / 4 1 5   d i s c l o s e s   i . a .   a  c o m p o u n d   h a v i n g  

t he   f o r m u l a  

c l a i m e d   to  have   a  t h e r a p e u t i c   u t i l i t y   e s p e c i a l l y   as  an  a n t i -  

t u s s i v e .  

In  J.  Med.  Chem.  14  161  ( 1 9 7 1 )   a  c o m p o u n d   of  t he   f o r m u l a  

is  d i s c l o s e d   as  an  a n t i d e p r e s s a n t .  

G e n e r a l   O u t l i n e   of  t he   I n v e n t i o n  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   i t   has  b e e n  f o u n d   t h a t  

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

t h e r a p e u t i c   p r o p e r t i e s :  

In  t h e s e   c o m p o u n d s   the   d o t t e d   l i n e   r e p r e s e n t s   an  o p t i o n a l  

d o u b l e   b o n d .   T h e s e   c o m p o u n d s   may  be  d i v i d e d   i n t o   two  g r o u p s  

d e f i n e d   by  t h e   f o r m u l a e  



In  t h e   c o m p o u n d s   of  f o r m u l a   I  Ar  r e p r e s e n t s   t h e   g r o u p  

w h e r e i n   Y  is  b o u n d   in  t he   2 - ,   3 - , o r   4 - p o s i t i o n   and  r e p r e s e n t s  

a  l o w e r   a l k y l   g r o u p ,   a  l o w e r   a l k o x y   g r o u p ,   a  h a l o g e n ,   a  t r i -  

f l u o r o m e t h y l   g r o u p ,   o r  a n   amino   or   a  mono-   or   d i - l o w e r   a l k y l  

amino   g r o u p ,   or   Ar  r e p r e s e n t s   a  p y r i d y l   g r o u p   bound   in  t h e   2 - ,  

3-  or   4 - p o s i t i o n ,   X  r e p r e s e n t s   h y d r o g e n ,   a  l o w e r   a l k y l   g r o u p ,  
a  l o w e r   a l k o x y   g r o u p ,   a  h a l o g e n ,   a  t r i f l u o r o m e t h y l   g r o u p ,   a n  

amino   g r o u p   or   a  mono-   or  d i - l o w e r   a l k y l  a m i n o   g r o u p ,   R  is  a 

l o w e r   a l k y l   g r o u p   and  R   is  h y d r o g e n   or   a  l o w e r   a l k y l   g r o u p .  
By  l o w e r   a l k y l   and  a l k o x y   g r o u p s   a r e  m e a n t   g r o u p s   c o m p r i s i n g  

up  to  3  c a r b o n   a t o m s .   H a l o g e n   may  be  any  of  t he   e l e m e n t s   F ,  

Cl ,   Br  or   I.   T h e r a p a u t i c a l l y   a c c e p t a b l e   s a l t s   and  b i o p r e -  

c u r s o r s   of  t h e   c o m p o u n d s   of  t he   i n v e n t i o n   as  w e l l   as  d i f f e r e n t -  

ly  h y d r a t e d   or   a n h y d r o u s   f o r m s   of  such   c o m p o u n d s   o r   s a l t s   a r e  

w i t h i n   t he   s c o p e  o f   t he   i n v e n t i o n .   By  a  b i o p r e c u r s o r   of  a 

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

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

but   w h i c h   on  a d m i n i s t r a t i o n   to  an  a n i m a l   or   human  is  c o n v e r t e d  

in  t h e   body  to  t he   t h e r a p e u t i c a l l y   a c t i v e   c o m p o u n d .  

The  c o m p o u n d s   o f  f o r m u l a   Ia  a b o v e   w h e r e i n   Ar  is   i d e n t i c a l   t o  

the  g r o u p  

c o n t a i n   one  a s y m m e t r i c   c a r b o n   a tom.   The  r e m a i n i n g   c o m p o u n d s  

of  f o r m u l a   Ia  c o n t a i n   two  a s y m m e t r i c   c a r b o n   a t o m s   and  c a n  

t h e r e f o r e   e x i s t   in  two  d i a s t e r e o m e r i c   f o r m s   w h i c h   can  b e  

s e p a r a t e d   by  m e t h o d s   known  in  the   a r t .   F u r t h e r   the   c o m p o u n d s  

of  f o r m u l a   Ia  a b o v e   may  be  r e s o l v e d   i n t o   t h e i r   o p t i c a l  



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

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

known  in  t he   a r t .  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   may  b e  

u s e d   as  m i x t u r e s   of  d i a s t e r e o m e r i c   f o r m s   or   as  r a c e m i c   m i x t u r e s  

of  t h e   p u r e   d i a s t e r e o m e r s   or   as  the   p u r e   e n a n t i o m e r s   m e n t i o n e d  

a b o v e .   The  t h e r a p e u t i c   p r o p e r t i e s   may  r e s i d u e   to  a  g r e a t e r  

or  l e s s e r   e x t e n t   in  one  of  t h e   e n a n t i o m e r s   or   m i x t u r e s   m e n -  

t i o n e d   a b o v e .  

Due  to  t he   l a c k   of  f r e e   r o t a t i o n   in  t h e   d o u b l e   bond  t h e  

c o m p o u n d   of  f o r m u l a   I5  in  w h i c h   t he   g r o u p   Ar  is  not   i d e n t i c a l  

w i t h   t h e   g r o u p  

may  e x i s t   i n  d i f f e r e n t   s t e r e o i s o m e r i c   f o r m s ,   t h a t   is  in  c i s -  

t r a n s   i s o m e r s   o r ,   a c c o r d i n g   to  the   IUPAC  n o m e n c l e t u r e   ( J .  

Org .   Chem.  35,  2 8 4 9 - 2 8 6 7 ,   S e p t e m b e r   1 9 7 0 ) ,   in  an  E - f o r m   a n d  

a  Z - f o r m .   The  c o m p o u n d   may  be  u sed   t h e r a p e u t i c a l l y   as  a  m i x t u r e  

of  g e o m e t r i c a l   i s o m e r s   or  in  p u r e  E   or   Z  f o r m .   The  p u r e   g e o -  

m e t r i c a l   i s o m e r s   may  be  p r e p a r e d   f r o m   an  i s o m e r   m i x t u r e ,   f r o m  

an  i s o m e r - p u r e   s t a r t i n g   m a t e r i a l   or   d i r e c t l y   by  a  s t e r e o -  

s e l e c t i v e   s y n t h e s i s .  

I t   s h o u l d   be  n o t e d   t h a t   in  t he   IUPAC  n o m e n c l a t u r e   c o m p o u n d s  

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

a re   s i m i l a r   in  s t r u c t u r e   may  be  named  t he   E - f o r m   f o r   one  s u b -  

g r o u p   of  c o m p o u n d s   and  t h e   Z - f o r m   f o r   a n o t h e r   s u b g r o u p .   T h e  

two  s t r u c t u r a l   f o r m u l a s   b e l o w   i l l u s t r a t e   t h i s   f a c t .  



All   t he   c o m p o u n d s   of  f o r m u l a   Ib  f u r t h e r   c o n t a i n   o n e  a s y m m e t r i c  

c a r b o n   a t o m .   The  c o m p o u n d s   of  f o r m u l a   Ib  may  be  r e s o l v e d   i n t o  

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

as  i . a .   t a r t a r i c   a c i d ,   m a n d e l i c   a c i d ,   d i b e n z o y l   t a r t a r i c   a c i d  

as  known  in  t he   a r t .   The  c o m p o u n d s   of  f o r m u l a   Ib  may  be  u s e d  

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

t h e r a p e u t i c   p r o p e r t i e s   may  r e s i d e   to  a  g r e a t e r   or   l e s s e r   e x t e n t  

in  one  of  t h e   e n a n t i o m e r s   or   m i x t u r e s   m e n t i o n e d   a b o v e .  

The  c o m p o u n d s   of  t he   i n v e n t i o n   show  an  a c t i v i t y   in  the   c e n t r a l  

n e r w o u s   s y s t e m   w h i c h   makes   them  u s e f u l   as  n e u r o p h a r m a c o l o g i c a l  

a g e n t s   f o r   t r e a t m e n t   of  v a r i o u s   d i s e a s e s   in  a n i m a l s   i n c l u d i n g  

man.  The  c o m p o u n d s   a r e   e x p e c t e d   to  be  e s p e c i a l l y   u s e f u l   a s  

a n t i - d e p r e s s i v e ,   a n x i o l y t i c   or  t r a n q u i l i z i n g   a g e n t s   in  m a n .  

P r e f e r r e d   E m b o d i m e n t   of  t he   I n v e n t i o n  

Of  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   d e f i n e d   by  f o r m u l a  I   a b o v e  

t h o s e   w h e r e i n   Ar  i s  

a r e   to  be  s p e c i a l l y   m e n t i o n e d .   Of  t h o s e   the   c o m p o u n d s   w h e r e i n  

X  is   h y d r o g e n   a r e   p r e f e r r e d   and  e s p e c i a l l y   t h o s e   w h e r e i n   Y  i s  

F,  Br  o r  C H 3 O - .  

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

( β ) - 3 - ( 4 - f l u r o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l o r o p y l a m i n e ,  

( β ) - 3 - ( 4 - b r o m o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l o r o p y l a m i n e ,  

( @ ) - 3 - ( 4 - m e t h o x y p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o b y l a m i n e ,   a n d  

( β )  - 3 - ( 3 - b r o m o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e  

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

5 - h y d r o x y t r y o p t a m i n e   u p t a k e ;  

( @ ) - 3 - ( 2 - b r o m o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e ,  

( E ) - 3 - a m i n o - 1 - ( 3 - b r o m o p h e n y l ) - 1 - p h e n y l b u t e n e ,   a n d  

( Z ) - 3 - a m i n o - 1 - ( 3 - b r o m o p h e n y l ) - 1 - p h e n y l b u t e n e  



b e i n g   s e l e c t i v e   i n h i b i t o r s   of  n e u r o n a l   n o r a d r e n a l i n e   u p t a k e ;  

a n d  

3 - a m i n o - 1 , 1 - d i - ( 4 - m e t h o x y p h e n y l ) - 1 - b u t e n e ,  

3 ,  3 - d i - ( 4 - f l u o r o p h e n y l ) - 1 - m e t h y l p r o p y l a m i n e ,  

( β ) - 3 - ( 4 - m e t h o x y p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e ,   a n d  

( E ) - 3 - a m i n c - 1 - ( 4 - b r o m o p h e n y l ) - 1 - p h e n y l b u t e n e ,  

b e i n g   s e l e c t i v e   i n h i b i t o r s   of  n e u r o n a l   5 - h y d r o x y t r y p t a m i n e  

u p t a k e ;   as  w e l l   as  s a l t s   and  p r e c u r s o r s   of  s a i d   c o m p o u n d s .  
The  n e u r o n a l   u p t a k e   m e c h a n i s m   a r e   d i s c u s s e d   f u r t h e r   in  t h e  

c h a p t e r   " P h a r m a c o l o g i c a l   e v a l u a t i o n "   b e l o w .  

G e n e r a l l y   p r e f e r r e d   in  a l l   c l a s s e s   of  t he   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   w h e r e i n   R1  r e p r e s e n t s   h y d r o g e n   and  R  r e -  

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

M e t h o d s   of  P r e p a r a t i o n  

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

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

w h e r e i n   Ar,  X  and  R  have   t h e   m e a n i n g   d e f i n e d   a b o v e   and  R '  i s  

a  h y d r o g e n   a tom  or  an  a l k y l ,   an  a c y l   or  an  a l k y l s u l f o n y l  

g r o u p   h a v i n g   1-3  c a r b o n   a t o m s ,   to  t he   o b t e n t i o n   of  a  c o m p o u n d  

of  f o r m u l a   Ia  in  w h i c h   R 1  i s   h y d r o g e n ,   a n d  i f  of  f o r m u l a   Ia  in  which R1  is  h y d r o g e n ,   and  i f   d e s i r e d   c o n -  

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

known  in  the   a r t .   The  r e d u c t i o n   may  be  c a r r i e d   ou t   by  k n o w n  

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

b)  p r e p a r i n g   a  r e a c t i v e   e s t e r   of  an  a l c o h o l   of  t h e   f o r m u l a  

w h e r e i n   A r ,  X   and   R  have   the   m e a n i n g   d e f i n e d   a b o v e   and  r e -  
a c t i n g   t he   e s t e r   o b t a i n e d   w i t h   a n  a m i n e   of  t h e   f o r m u l a   NH2R1,  

w h e r e i n   R1  has  t he   m e a n i n g   d e f i n e d   a b o v e .   The  r e a c t i v e   e s t e r  wherein R1  has  t he   m e a n i n g  d e f i n e d   a b o v e .   The  r e a c t i v e   e s t e r  



may  be  o b t a i n e d   by  t r e a t i n g   the   a l c o h o l   w i t h   a  h a l o g e n a t i n g  

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

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

s u l p h o n y l   c h l o r i d e ,  

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

w h e r e i n   Ar,  X,  R  a n d   R1  have   the   m e a n i n g   d e f i n e d   a b o v e .   T h e  

r e d u c t i o n   may  be  c a r r i e d   ou t   by  m e t h o d s   known  in  t h e   a r t   e . g .  
by  c a t a l y t i c a l   h y d r o g e n a t i o n   u s i n g   c a t a l y s t s   s u c h   as  R a n e y  

n i c k e l ,   p a l l a d i u m   on  c h a r c o a l ,   p l a t i n u m   d i o x i d e   o r   r h o d i u m ,  

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

w h e r e i n   Ar,  X  a n d  R   have   t h e   m e a n i n g   d e f i n e d   a b o v e ,   w i t h  

a m m o n i u m f o r m a t e   or   m e t h y l a m m o n i u m f o r m a t e   a c c o r d i n g   to  L e u c k a r t -  

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

f o r m a t i o n   in  s i t u   f r o m   f o r m a m i d e   or  m e t h y l   f o r m a m i d e ,   or   f r o m  

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

The  i n t e r m e d i a t e s   of  f o r m u l a e   I I ,   I I I ,   and  IV  a b o v e   a r e   n o v e l .  

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

t he   k e t o n e   of  t h e   f o r m u l a   IV  above   w i t h   a  h y d r o x y l a m i n e   d e -  

r i v a t i v e   of  f o r m u l a   NH2OR1,  w h e r e i n   R 1  h a s   t he   m e a n i n g   d e -  

f i n e d   a b o v e .  

The  i n t e r m e d i a t e   of  f o r m u l a   I I I   may  be  p r e p a r e d   b y  h y d r i d e   r e -  

d u c t i o n   of  t h e   c o m p o u n d   of  f c r m u l a   IV  w h i c h ,   in  b u r n ,   may  b e  

o b t a i n e d   b y  

1)  r e a c t i n g   an  a l p h a ,   b e t a - u n s a t u r a t e d   k e t o n e   of  t he   f o r m u l a  



w h e r e i n   X  and  R  have  t h e   m e a n i n g   d e f i n e d   a b o v e ,   w i t h  a   m e t a l -  

o r g a n i c   r e a g e n t ,   s u c h   as  m a g n e s i u m ,   l i t h i u m   or  s o d i u m   d e r i v a t -  

i ve   of  an  a r y l h a l i d e   of  t h e   f o r m u l a   A r - Y ' ,   w h e r e i n   Ar  has   t h e  

m e a n i n g   d e f i n e d   a b o v e   and  Y'  i s   a  c h l o r i n e ,   b r o m i n e   or  i o d i n e  

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

2)  r e a c t i n g   a  d i a r y  l e a r b i n o l   of  t h e   f o r m u l a  

w h e r e i n   Ar  and  X  have   t h e   m e a n i n g   d e f i n e d   a b o v e ,   f i r s t   w i t h  

t i o n y l c h l o r i d e .   t h e n   w i t h   e t h y l   a c e t o a c e t a t e   in  the   p r e s e n c e  
of  s u i t a b l e   c o n d e n s a t i o n   c a t a l y s t   s u c h   as  s o d i u m   a c e t a t e   o r  
the   l i k e .  

The  c o m p o u n d s   of  f o r m u l a   Ia  a r e   p r e f e r a b l y   p r e p a r e d   by  m e t h o d  

a ) .   The  r e a c t i o n   a c c o r d i n g   to  m e t h o d   a)  is  p r e f e r a b l y   p e r -  
f o r m e d   in  d i e t h y l   e t h e r   w i t h  a   s l i g h t   e x c e s s   of  l i t h i u m   a l u -  

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

The  new  c o m p o u n d s   o f  f o r m u a l   Ia  may  b e  u s e d   t h e r e p e u t i c a l l y  

as  t h e   r a c e m i c   m i x t u r e s   of  ( + ) -   and  ( - ) - f o r m s ,   wh ich   in  t h e  

u s u a l   c a s e   a re   o b t a i n e d   at  t he   s y n t h e s i s .   I s o m e r   m i x t u r e s  

o b t a i n e d   may  be  r e s o l v e d   by  m e t h o d s   known  p e r   se  i n t o   c o r r e -  

s p o n d i n g   o p t i c a l l y  a c t i v e   m o d i f i c a t i o n s .   I f   d e s i r e d ,   the   o p t i c -  

a l l y   a c t i v e   m o d i f i c a t i o n   may  be  p r e p a r e d   by  w a y  o f   d i r e c t  

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

a b o v e .  

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

p a r e d   b y :  

e)  D e h y d r a t i o n   of  a  c a r b i n o l   of  t he   f o r m u l a  

t o  a   c o m p o u n d   of  f o r m u l a   I b .  



The  d e h y d r a t i o n   of  the   s t a r t i n g  m a t e r i a l   may  be  d o n e  b y   m e a n s  
of  t r e a t m e n t   w i t h   h y d r o c h l o r i c   a c i d   HC1  and  h e a t i n g   of  t h e  

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

may  a l s o   be  done  by  m e a n s   of  o t h e r   t y p e s   of  a c i d - c a t a l y s i s ,  

s u c h   as  by  means   of  s u l f u r i c   a c i d   H2SO4,  p h o s p h o r i c   a c i d   H3PO4. 

p o t a s s i u m   h y d r o g e n   s u l p h a t e   KHSO4,  or   o x a l i c   a c i d   ( C O O H ) 2 .  
O t h e r   m e t h o d s   f o r   t h e   d e h y d r a t i o n   of  t h e   s t a r t i n g   m a t e r i a l   t o  

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

u s i n g   p h o s p h o r o x i c h l o r i d e   POCI3  in  p y r i d i n e , ' a n d   d e h y d r a t i o n  

w i t h   t h i o n y l c h l o r i d e ,   SOCI2 ,   in  p y r i d i n e .   A l so   a  c a t a l y t i c  

d e h y d r a t i o n   of  t h e   s t a r t i n g   m a t e r i a l   may  be  u s e d .   The  d e -  

h y d r a t i o n   is   in  t h i s   c a s e   c a r r i e d   ou t   at  a  t e m p e r a t u r e   o f  

a b o u t   300  t o   500°C  u s i n g   a  c a t a l y s t   s u c h   as  k a o l i n ,   a l u m i n a  

or   a l u m i n i u m   o x i d e .  

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

w h e r e i n  Z  i s   a  l e a v i n g   g r o u p   such   as  F,  Cl ,   Br,  I,  OSO2R1,  

w h e r e i n   R 1  i s   a l k y l ,   a r a l k y l   or  a r y l ,   w i t h   an  amine   o f  t h e  

f o r m u l a   NH2R1  or   w i t h   a  d e r i v a t i v e   t h e r e o f   such   as  h e x a -  

m e t h y l e n e t e t r a a m i n e ,   a l k a l i p h t a l i m i d e ,   l i t h i u m   b i s b e n z e n e -  

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

c a r b o x a m i d e   or   a  s u l f o n s a m i d e .   When  an  a m i n e  d e r i v a t i v e   i s  

a l k y l a t e d   the   p r o d u c t   o b t a i n e d   is  s u b s e q u e n t l y   h y d r o l y z e d  

or   in  some  o t h e r   way  c o n v e r t e d   i n t o   a  p r i m a r y   or   s e c o n d a r y  

a m i n e   of  f o r m u l a   Ib .   A  p r e f e r r e d   a m i n e   d e r i v a t i v e   is  p o t a s s i u m  

p h t a l i m i d e .  

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

of  f o r m u l a   Ia  by  e m p l o y i n g   as  a  s t a r t i n g   m a t e r i a l  a   s a t u r a t e d  

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

g)  O x i d a t i o n   ( h a l o g e n a t i o n )   of  t he   s e n z y l i c   c a r b o n  a t o m   o f  a  

c o m p o u n d   of  f o r m u l a   IX 



e . g .  w i t h   N - b r o m o s u c c i n i m i d e ,   R",  R'"  b e i n g   p r o t e c t i v e   g r o u p s  
f o r   t h e   a m i n o  f u n c t i o n   p r e f e r a b l y   j o i n e d   as  t h e   g r o u p  

or   a l t e r n a t i v e l y   c o r r e s p o n d i n g   to  one  of  t he   amine   d e r i v a t i v e s  

s p e c i f i e d   u n d e r   f)  a b o v e ;   f o l l o w e d   by  e l i m i n a t i o n   of  t he   group 
f o r m e d   by  o x i d a t i o n   at   t he   b e n z y l   c a r b o n   a t o m ,   g i v i n g   a  c o m p o u  
of  t h e   f o r m u l a  

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

s p l i t t i n g   o f f   t h e   g r o u p s   R"  and  R"'  ,   e . g .  b y   h y d r o l y s i s   o r  

h y d r a z i n o l y s i s .   In  t h i s   m a n n e r   i t   is  p o s s i b l e   to  s y n t h e s i z e  

t he   c o m p o u n d s   of  f o r m u l a   Ib  f rom  the   c o r r e s p o n d i n g   s a t u r a t e d  

c o m p o u n d s   cf  f o r m u l a   I a ,   by  i n t r o d u c i n g   in  t h o s e  c o m p o u n d s  

p r o t e c t i v e   g r o u p s   R"  and  R'"  in  a  known  m a n n e r   to  the   o b t e n t i  

o f  a   c o m p o u n d   of  f o r m u l a   I X .  

The  i n t e r m e d i a t e s   of  f o r m u l a e   V I I ,   V I I I ,   IX  and  X  above   a r e  
n o v e l .  

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

a  G r i g n a r d   or  l i t h i u m   c o m p o u n d   f rom  a  h a l o b e n z e n e   of  t h e  

f o r m u l a  

and  r e a c t i n g   i t   w i t h   an  e s t e r   of  the   f o r m u l a  

w h e r e i n   R"  is  an  a l k y l ,   a r a l k y l   or  a r y l   g r o u p .  

The  i n t e r m e d i a t e   of  f o r m u l a   V I I I   may  be  i s o l a t e d   ( o f .   E x a m p l e  

15)  and  s u b s e q u e n t l y   d e h y d r a t e d   o r  a l t e r n a t i v e l y   the   c r u d e  

p r o d u c t   in  t he   p r e p a r a t i o n   of  f o r m u l a   VII  may  be  d a h y d r a t e d  

d i r e c t l y   ( o f .   E x a m p l e   1 7 ) .  



The  i n t e r m e d i a t e   of  f o r m u l a   V I I I   may  be  o b t a i n e d   f r o m   a 

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

w h e r e i n   X,  Ar  and  R  have   t he   m e a n i n g   d e f i n e d   a b o v e ,   by  o x i d -  

a t i o n   of  t he   a l l y l i c   c a r b o n   to  t h e   f o r m a t i o n   of  a  c o m p o u n d  

of  t h e   f o r m u l a  

w h e r e i n   Z1  r e p r e s e n t s   Z  o r  O H ,   e . g .   by  r e a c t i o n   w i t h   N - b r o m o -  

s u c c i n i m i d e   ( Z 1  =   Br)  o r   s e l e n i u m   d i o x i d e   (Z1  =  O H ) .   T h e  

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

I I I   by  t r e a t m e n t   w i t h   an  a g e n t   such   as  SOCl2 ,   SOBr2  or   P B r 3  
or   w i t h   C l S O 2 R 1 .  

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

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

w i l l   n o r m a l l y   be  a d m i n i s t e r e d   o r a l l y ,   r e c t a l l y   or   by  i n j e c t i o n ,  

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

t i v e   i n g r e d i e n t   e i t h e r   as  a  f r e e   b a s e   or   as  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   n o n - t o x i c ,   a c i d   a d d i t i o n   s a l t ,   e . g .   t he   h y d r o -  

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

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

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

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

f r e e   a m i n e   b a s e   and  t h e   a c i d   a d d i t i o n   s a l t s   of   the   f r e e   b a s e ,  

u n l e s s   t he   c o n t e x t   in  wh ich   such   t e r m s   a re   u s e d   e . g .   in  t h e  

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

The  c a r r i e r   may  be  a  s o l i d ,   s e m i s o l i d   or  l i q u i d   d i l u a n t   o r  

c a p s u l e .   T h e s e   p h a r m a c e u t i c a l   p r e p a r a t i o n s   c o n s t i t u t e   a 

f u r t h e r   a s p e c t   of  t h i s   i n v e n t i o n .   U s u a l l y   t he   a c t i v e   s u b -  

s t a n c e   w i l l   c o n s t i t u t e   f rom  0 .1   to  99 %  by  w e i g h t   of  t he   p r e -  

p a r a t i o n ,   more  s p e c i f i c a l l y   b e t w e e n   0 . 5   and  20  %  by  w e i g h t   f o r  

p r e p a r a t i o n s   i n t e n d e d   f o r   i n j e c t i o n   and  b e t w e e n   2  and  50  %  b y  



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

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

of  t he   i n v e n t i o n   in  t he   f o rm  of  d o s a g e   u n i t s   f o r   o r a l   a p p l i c -  
a t i o n   t he   s e l e c t e d   c o m p o u n d   may  be  mixed   w i t h   a  s o l i d   p u l v e r u -  

l e n t   c a r r i e r ,   e . g .   l a c t o s e ,   s a c c h a r o s e ,   s o r b i t o l ,   m a n n i t o l ,  

s t a r c h e s   such   as  p o t a t o   s t a r c h ,   c o r n   s t a r c h   or   a m y l o p e c t i n ,  

c e l l u l o s e   d e r i v a t i v e s ,   a  b i n d e r   such   as  g e l a t i n e   or  p o l y v i n y l -  

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

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

and  t h e n   c o m p r e s s e d   to  f o r m   t a b l e t s .   I f   c o a t e d   t a b l e t s   a r e  

r e q u i r e d , t h e   c o r e s ,   p r e p a r e d   as  d e s c r i b e d   a b o v e ,   may  be  c o a t e d  

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

gum  a r a b i c ,   g e l a t i n e ,   t a l c u m ,   t i t a n i u m   d i o x i d e ,   and  t h e   l i k e .  

A l t e r n a t i v e l y ,   t h e   t a b l e t   can  be  c o a t e d   w i t h   a  l a c q u e r   in  a 

r e a d i l y   v o l a t i l e   o r g a n i c   s o l v e n t   or  m i x t u r e   of  o r g a n i c   s o l v e n t s .  

D y e s t u f f   may  be  a d d e d   to  t h e s e   c o a t i n g s   in  o r d e r   to  r e a d i l y  

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

s t a n c e s   or  d i f f e r e n t   a m o u n t s   of  t he   a c t i v e   c o m p o u n d s .  

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

c l o s e d   c a p s u l e s )   c o n s i s t i n g   of  g e l a t i n e   and  f o r   e x a m p l e ,  

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

may  be  a d m i x e d   w i t h   a  v e g e t a b l e   o i l .   Hard  g e l a t i n e   c a p s u l e s  

may  c o n t a i n   g r a n u l a t e s   of  t he   a c t i v e   s u b s t a n c e   in  c o m b i n a t i o n  

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

s o r b i t o l ,   m a n n i t o l ,   s t a r c h e s   ( e . g .  p o t a t o   s t a r c h ,   c o r n   s t a r c h  

or   a m y l o p e c t i n ) ,   c e l l u l o s e   d e r i v a t i v e s   or  g e l a t i n e .  

D o s a g e   u n i t s   f o r   r e c t a l   a p p l i c a t i o n   can  be  p r e p a r e d   in  t h e  

f o r m   of  s u p p o s i t o r i e s   c o m p r i s i n g   the   a c t i v e   s u b s t a n c e   in  e d -  

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

c o m p r i s i n g   the   a c t i v e   s u b s t a n c e   in  a d m i x t u r e   w i t h   v e g e t a b l e  

o i l   or  p a r a f f i n   o i l .  

L i q u i d   p r e p a r a t i o n s   f o r   o r a l   a p p l i c a t i o n   may  be  in  the   f o r m  

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

f r o m   a b o u t   0 . 2   %  to  a b o u t   20 %  by  w e i g h t   of  t he   a c t i v e   s u b -  

s t a n c e   h e r e i n   d e s c r i b e d   the   b a l a n c e   c e i n g   s u g a r   and  a  m i x t u r e  



of  e t h a n o l ,   w a t e r ,   g l y c e r o l ,   and  p r o p y l e n e g l y c o l .   O p t i o n a l l y  
s u c h   l i q u i d   p r e p a r a t i o n s   may  c o n t a i n   c o l o u r i n g   a g e n t s ,   f l a v o u r -  

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

ing   a g e n t .  

S o l u t i o n s   f o r   p a r e n t e r a l   a p p l i c a t i o n s   by  i n j e c t i o n   can  be  p r e -  
p a r e d   in  an  a q u e o u s   s o l u t i o n   of  a  w a t e r - s o l u b l e   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   s a l t   of  t h e   a c t i v e   s u b s t a n c e   p r e f e r a b l y   in  a  c o n -  
c e n t r a t i o n   of  f r o m   a b o u t   0 . 5  %   to  a b o u t   10  % by  w e i g h t .   T h e s e  

s o l u t i o n s   may  a l s o   c o n t a i n   s t a b i l i z i n g   a g e n t s   a n d / o r   b u f f e r i n g  
a g e n t s   and  may  c o n v e n i e n t l y   be  p r o v i d e d   in  v a r i o u s   d o s a g e   u n i t  

a m p o u l e s .  

S u i t a b l e   d a i l y   d o s e s   of  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  

t h e r a p e u t i c   t r e a t m e n t   is   25  to  250  mg  f o r   p e r o r a l   a d m i n i s t r a -  

t i o n ,   p r e f e r a b l y   50  to  150  mg,  a n d  5   t o  5 0   mg  f o r   p a r e n t e r a l  
a d m i n i s t r a t i o n   p r e f e r a b l y   10  to  3 0  m g .   A  p r e p a r a t i o n   in  d o s a g e  
u n i t   f o r m   f o r   o r a l   a d m i n i s t r a t i o n   may  c o n t a i n   10  to  50  mg,  
p r e f e r a b l y   10  to  25  mg  of  a c t i v e   s u b s t a n c e   p e r   d o s a g e   u n i t .  

W o r k i n g   E x a m p l e s  

E x a m p l e   1.  P r e p a r a t i o n   of  4 - ( 3 - b r o m o p h e n y l ) - 4 - p h e n y l b u t a n - 2 - o n e  
To  2 .4   g  (0 .  10   mol)   of  m a g n e s i u m   t u r n i n g s ,   c o v e r e d   w i t h   20  ml 

of  a n h y d r o u s   d i e t h y l   e t h e r   and  t r e a t e d   w i t h   some  c r y s t a l s   o f  

i o d i n e   u n d e r   n i t r o g e n   a t m o s p h e r e ,   2 3 . 5   g  ( 0 . 1 0   mol)  of  1 , 3 -  

- d i b r o m o b e n z e n e   in  30  ml  of  e t h e r   was  a d d e d .   The  r a t e   o f  

a d d i t i o n   was  a d j u s t e d ,   to  m a i n t a i n   a  g e n t l e   r e f l u x   of  t h e  

s o l v e n t .   When  t h e   Mg  t u r n i n g s   had  d i s a p p e a r e d   (30  min)  0 , 7 5   g 
( 0 . 0 0 5   mol)   of  c u p r o u s   b r o m i d e   was  a d d e d  a n d   the   m i x t u r e   w a s  
s t i r r e d   f o r  1 0   min  at  room  t e m p e r a t u r e .   A  s o l u t i o n   of  1 3 . 6   g 
( 0 . 0 9   mol)   of  b e n s a l a c e t o n e   in  100  ml  of  e t h e r  w a s   a d d e d   d r o p -  
w i s e   at  + 1 0 ° C .   Then  t he   r e a c t i o n   m i x t u r e   was  a l l o w e d   to  r e a c h  

room  t e m p e r a t u r e   f o r   2  h o u r s .   The  m i x t u r e   was  p o u r e d   i n t o  

400  ml  of  10  %  a q u e o u s   s o l u t i o n   of  ammonium  c h l o r i d e ,   t h e  

a q u e o u s   l a y e r   was  s e p a r a t e d   and  the   p r o d u c t   was  e x t r a c t e d  

w i t h   2  x  200  ml  of  e t h e r .   The  e t h e r e a l   l a y e r  w a s   w a s h e d   w i t h  

w a t e r , - d r i e d   w i t h   NA2SO4  and  the  s o l v e n t   was  e v a p o r a t e d .   T h e  

c r u d e   3 - ( 3 - b r o m o p h e n y l ) - 3 - p h e n y l b u t a n - 2 - o n e   o b t a i n e d   ( 2 8 . 5   g ,  



0 . 0 8 6   mol)   was  a d d e d   t o  a   s o l u t i o n   of  20  g  ( 0 . 2 8   mol)   o f  

h y d r o x y l a m i n e   h y d r o c h l o r i d e   in  300  ml  of  e t h a n o l   and  100  ml 

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

f o r   4  h o u r s .   A f t e r   c o o l i n g   t h e   s o l v e n t   was  e v a p o r a t e d   in  v a c u o  
and  t h e   k e t o x i m e   was  e x t r a c t e d   w i t h   e t h e r   f r o m   an  a q u e o u s  
s o l u t i o n .   W a s h i n g   of  the   e x t r a c t   w i t h   w a t e r   and  d r y i n g  

f o l l o w e d   by  e v a p o r a t i o n   of  the   s o l v e n t   gave   2 7 . 5   g  of  3 - ( 3 -  

- b r o m o p h e n y l b u t a n - 2 - o n e   o x i m e .  

E x a m p l e   2.  P r e p a r a t i o n   of  3 - ( 3 - b r o m o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l -  

p r o p y l a m i n e   o x a l a t e .   ( M e t h o d   a )  

To  t h e   ox ime  o b t a i n e d   a c c o r d i n g   t o  E x a m p l e   1  ( 2 7 . 5   g)  100  ml  

of  c a r b o n   t e t r a c h l o r i d e   was  a d d e d   and  e v a p o r a t e d   t w i c e   i n  

o r d e r   to  r emove   t r a c e s   of  w a t e r .   The  r e s i d u e   was  d i s s o l v e d  

in  a  m i x t u r e   of  300  ml  of  a n h y d r o u s   e t h e r   and  150  ml  of   a n -  

h y d r o u s   t e t r a h y d r o f u r a n .   To  t h e   s t i r r e d   m i x t u r e   3 .5   g  ( 0 . 0 0 8 6  

mol)  of  l i t h i u m   a l u m i n i u m   h y d r i d e   was  a d d e d   in  p o r t i o n s   u n d e r  

n i t r o g e n   a t m o s p h e r e   at  room  t e m p e r a t u r 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   f o r   8  h o u r s .   Then  25  ml  of  2  M  NaOH  was  d r o p w i s e  

a d d e d   and  t he   p r e c i p i t a t e d   i n o r g a n i c   s a l t s   were   r e m o v e s   b y  

f i l t r a t i o n .   The  f i l t r a t e   was  s h a k e n   w i t h   3  x  300  ml  of  1  M 

HCl  and  t h e   c o m b i n e d   a q u e o u s   l a y e r s   were   made  a l k a l i n e   by  

a d d i t i o n   of  35  ml  of  30  %  NaOH.  E x t r a c t i o n   w i t h   3  x  200  ml 

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

s o l v e n t   gave   8 .9   of  t h e   p r i m a r y   amine   as  an  o i l .   To  a  h o t  

s o l u t i o n   of  7 .9   g  ( 0 . 0 2 6   mol)  of  t h e   amine   in  100  ml  of  i s o -  

p r o p y l a l c o h o l   1 .1  g  ( 0 . 0 1 4   mol)   of  o x a l i c   a c i d   in  10  ml  o f  

e t h a n o l   was  a d d e d .   6 . 2   g  of  t h e   d i a m i n e   o x a l a t e  w a s   c o l l e c t e d .  

R e c r y s t a l l i z a t i o n   f r o m   160  ml  of  a  m i x t u r e   of  e t h a n o l   and  i s o -  

p r o p y l a l c o h o l   ( 1 : 1 )   y i e l d e d   4 . 4 3   g,  mp  1 3 4 - 1 3 8 ° C .  

A n a l y s i s :   C  c a l c d   5 8 . 5   %,  f o u n d   58 .7   %;  H  c a l c d   5 . 4 8   %,  f o u n d  

5 . 8 0   %;  N  c a l c d   4 . 0 1   %,  f o u n d   4 . 0 7   %. 

E x a m p l e   3.  S e p a r a t i o n   of  3 - ( b r o m o p h e n y l - 1 - m e t h y l - 3 - c h a n y l -  

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

The  f r e e   amine   ( 2 . 9   g,  0 . 0 0 9   mol)   o b t a i n e d   f rom  3 . 3  g   of  t h e  

o x a l a t e   p r e p a r e d   a c c o r d i n g   t o  E x a m p l e   2,  was  d i s s o l v e d   in  40  ml 

of  e t h y l   a c e t a t e .   A  ho t   s o l u t i o n   of  1 . 1  g   ( 0 . 0 0 9   mol)  o f  



m a l e i c   a c i d   in  20  ml  of  e t h a n o l   was  a d d e d .   T h e r e   was  o b t a i n e d  

1 . 3  g   of  t h e   m a l e a t e .   R e c r y s t a l l i z a t i o n   f rom  18  ml  of  i s o -  

p r o p y l a l c o h o l   gave   0 . 6 5   g  of  the   p u r e   a l p h a   i s o m e r ,   m p .  1 6 3 -  
- 1 6 5 ° C .   The  h i g h   f i e l d   p a r t   of  t he   NMR  s p e c t r u m   (COC13)  d i s -  

p l a y e d   a  t r i p l e t   at  4 . 1   ppm  ( J = 7 . 8   H z ) ,   a  q u a r t e t   a t   2 . 8   ppm 
( J = 6 . 2   Hz) ,   a  d o u b l e   d u b l e t   at  2 . 0   ppm  ( two  p r o t o n s )   and  a 
d u b l e t  a t   1 .5   ppm  ( J = 6 . 1   Hz)  ( t h r e e   p r o t o n s ) .  

A n a l y s i s :   C  c a l c d   5 7 . 1 5   % ,  f o u n d   5 7 . 4 5   %;  H  c a l e d   5 . 2 8   %. 

f o u n d   5 . 3 5   %;  Br  c a l c d   1 9 . 0 1   %,  f o u n d   1 9 . 0 5   %;  N  c a l c d   3 . 3 3   %, 

f o u n d   3 .20 .  %;   0  c a l c d   1 5 . 2 3   %,  f o u n d   1 5 . 0 0   %. 

The  s o l v e n t s   of  t h e   f i r s t   m o t h e r   l i q u o r s   pf  t h e   d i a m i n e   o x a l a t e  

p r e p a r e d   a c c o r d i n g   to  e x a m p l e   2  were   e v a p o r a t e d   and  t h e   r e s i d u e  

was  e x t r a c t e d   w i t h   e t h e r   f rom  an  a l k a l i n e   s o l u t i o n .   T h e r e   w a s  

o b t a i n e d   1 .2   g  of  f r e e   a m i n e .   The  f u m a r a t e   was  p r e p a r e d   i n  

e t h y l   a c e t a t e   f r o m   h a l f   an  e q u i v a l e n t   of  f u m a r i c   a c i d   a n d  

r e c r y s t a l l i z e d   t w i c e   f rom  a c e t o n i t r i l e - i s o p r o p y l a l c o h o l   a f f o r d -  

ing   0 . 2 8   g  of  t he   p u r e   b e t a   i s o m e r   as  t he   d i a m i n e   f u m a r a t e ,  

mp  1 8 4 - 1 8 6 ° C .  

A n a l y s i s :   C  c a l c d   5 9 . 7   %,  f o u n d   6 0 . 3   %;  H  c a l c d   5 .5   %,  f o u n d  

5 .7   %;  N  c a l e d   3 .9   %,  f o u n d   3 .7   %. 

E x a m p l e  4  

( @ ) - 3 - ( 4 - f l u o r o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e   o x a l a t e ,  

mp  1 8 6 - 1 8 8 ° C   ( E t O H - E t O A c ,   1 :1 )   and  ( β ) - 3 - ( 4 - f l u o r o p h e n y l ) - 1 -  

- m e t h y l - 3 - p h e n y l p r o p y l a m i n e   h y d r o c h l o r i d e ,   mp  1 7 1 - 1 7 2 ° C   ( E t O A c )  

were   p r e p a r e d   f r o m   3 - ( 3 - f l u o r o p h e n y l ) - 3 - p h e n y l b u t a n - 2 - o n e  

ox ime  in  a c c o r d a n c e   w i t h   E x a m p l e s  2   and  3 .  

E x a m p l e   5 

( @ ) - 3 - ( 4 - b r o m o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l a r o p y l a m i n e   m a l e a t e ,   mp 
1 6 8 - 1 7 0 ° C   ( E t O H - E t O A c ,   1 :1 )   and  ( β ) - 3 - ( b r o m o p h e n y l ) - 1 -  m e t h y l -  

- 3 - p h e n y l p r o p y l a m i n e   m a l e a t e ,   mp  1 6 1 - 1 6 2 ° C   ( 1 - P r P H - E t O A c ,   3 : 1 )  

were  p r e p a r e d   f r o m  3 - ( 4 - b r o m o p h e n y l ) - 3 - p h e n y l b u t a n - 2 - o n e  e x i m e  

in  a c c o r d a n c e   w i t h   E x a m p l e s   2  a n d  3 .  



E x a m p l e   6 

( @ ) - 3 - ( 4 - m e t h o x y p h e n y l ] - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e   m a l e a t e ,  

mp  1 4 6 - 1 4 8 ° C   ( i - P r O H )   and  ( β ) - 3 - ( 4 - m e t h o x y p h e n y l ) - 1 - m e t h y l - 3 -  

- p h e n y l p r o p y l a m i n e   m a l e a t e ,   mp  1 2 4 - 1 3 3 ° C   (E tOAc)   were   p r e p a r e d  
f rom  3 - ( 4 - m e t h o x y p h e n y l ) - 3 - p h e n y l b u t a n - 2 - o n e   ox ime   in  a c c o r d -  

ance   w i t h  E x a m p l e s   2  and  3 .  

E x a m p l e   7 

( @ ) - 1 - m e t h y l - 3 - ( 4 - t r i f l u o r o m e t h y l p h e n y l ) - 3 - p h e n y l p r o p y l a m i n e  

m a l e a t e ,   mp  1 6 5 - 1 6 6 ° C   and  ( β ) - 1 - m e t h y l - 3 - ( 4 - t r i f l u o r o m e t h y l -  

p h e n y l ) - 3 - p h e n y l p r o p y l a m i n e   m a l e a t e ,   mp  1 6 5 - 1 5 7 ° C   were   p r e -  

p a r e d   f r o m   3 - ( 4 - t r i f l u o r o m e t h y l p h e n y l ) - 3 - p h e n y l b u t a n - 2 - o n e  

oxime  in  a c c o r d a n c e   w i t h   E x a m p l e s  2   and  3 .  

E x a m p l e   8.  P r e p a r a t i o n   of  4 - ( 2 - b r o m o p h e n y l ) - 4 - p h e n y l b u t a n - 2 - o n e  

To  a  s o l u t i o n   of  2 4 . 3   g  ( 0 . 1 3   mol)   of  2 - b r o m o b e n z e l d e h y d e   i n  

6 0  m l   of  a c e t o n e ,   1 .0   m l  o f   10 M  NaOH  w a s  s l o w l y   added   at  0 ° C .  

The  r e a c t i o n   m i x t u r e   was  a l l o w e d   to  r e a c h   room  t e m p e r a t u r e   and 

s t i r r e d   f o r   a n o t h e r  2   h o u r s .   Then  i t   was  p o u r e d   i n t o   400  ml 

of  w a t e r ,   to  w h i c h   10  ml  o f  2  M   HC1  had  been   a d d e d .   E x t r a c t i o n  

w i t h   e t h e r ,   d r y i n g   and  e v a p o r a t i o n   of  t he   s o l v e n t   gave  18 .9   g 
of  2 - b r o m o b e n z a l a c e t o n e   as  an  o i l .   T h i s   was  d i s s o l v e d   in  1 5 0  

ml  of  e t h e r   and  a d d e d   to  a  G r i g n a r d   r e a g e n t   p r e p a r e d   f rom  1 , 1 g  

( 0 . 0 4 5   mol)   of  m a g n e s i u m   t u r n i n g s   6 .6   g  ( 0 . 0 4 2  m o l )   of  b r o m o -  

b e n z e n e   and  0 .2   g  of  CuBr  in  150  ml  of  e t h e r .   The  m i x t u r e  

was  s t i r r e d   u n d e r   n i t r o g e n   a t m o s p h e r e   f o r   2  h o u r s .   I t   w a s  

p o u r e d   i n t o   450  ml  of  i c e - w a t e r   to  w h i c h   18  g  o f   a m m o n i u m  

c h l o r i d e   had  been   a d d e d .   E x t r a c t i o n   w i t h   e t h e r   gave   1 1 . 0   g  o f  

the   d e s i r e d   k e t o n e   as  an  o i l .  

E x a m p l e   9 

( @ ) - 3 - ( 2 - b r o m o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e   m a l e a t e ,  

mp  1 4 5 - 1 4 6 ° C   ( i - P r O H )   and  ( β ) - 3 - ( 2 - b r o m o p h e n y l ) - 1 - m e t h y l - 3 -  

- p h e n y l - p r o p y l a m i n e   m a l e a t e ,   mp  1 3 5 - 1 3 7 ° C   ( E t C H - E t O A c ,   1 : 4 )  

were   p r e p a r e d   f r o m   3 - ( 2 - b r o m o p h e n y l ) - 3 - p h e n y l b u t a n - 2 - o n e  

oxime  in  a c c o r d a n c e   w i t h   E x a m p l e s   2  and  3 .  



E x a m p l e   10.  P r e p a r a t i o n   of  N ,  1 - d i m e t h y l - 3 ( 4 - b r o m o p h e n y l ) -  

- 3 - p h e n y l p r o p y l a m i n e  

The  f r e e   b a s e   of  3 - ( 4 - b r o m o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o p y i -  
a m i n e   ( 0 . 0 7   g,  0 . 0 0 2 3   mol)   was  d i s s o l v e d   in  50  ml  of  c h l o r o -  

f o r m .   1 .2  ml  ( 0 . 0 0 2 4   mol)  of  2  M  NaOH  and  0 . 2 5   g  ( 0 . 0 0 2 4  m o l )  

of  e t h y l   c h l o r o f o r m a t e   were   a d d e d   s e p a r a t e l y   and  d r o p w i s e  
w i t h   v i g o r o u s   s t i r r i n g   at  15°C.   S t i r r i n g   was  c o n t i n u e d   f o r  

2  h o u r s   at  room  t e m p e r a t u r e .  

Then  25  ml  of  w a t e r   was  a d d e d   and  the   o r g a n i c   l a y e r   w a s  

s e p a r a t e d ,   d r i e d ,   and  t he   s o l v e n t   was  e v a p o r a t e d   to  g i v e  
1 .0   g  of  N - e t h o x y c a r b o n y l - 3 - ( 4 - b r o m o p h e n y l ) - 1 - m e t h y l - 3 -  

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

T r e a t m e n t   of  t h e   c a r b a m a t e   w i t h   0 . 2 5   g  ( 0 . 0 0 6   mol)   o f  L i A l H 4  
in  60  ml  of  e t h e r   f o r   14  h o u r s   gave   0 . 2 0   g  of  t h e   s e c o n d a r y  
a m i n e   a f t e r   e x t r a c t i o n . w i t h   e t h e r / h y d r o c h l o r i d e   and  NaOH/  

/ e t h e r .   The  h y d r o c h l o r i d e   was  p r e p a r e d   and  r e c r y s t a l l i z e d  

f r o m   18  ml  of  a c e t o n e  t o   g i v e   0 . 1 2   g,  mp  1 4 6 - 1 4 8 ° C .  

The  o x a l a t e   had  mp  1 0 6 - 1 1 1 ° C   f r o m   a c e t o n e .  

E x a m p l e   11.  P r e p a r a t i o n   of  3 - ( 3 - b r o m o p n e n y l ) - 1 - m e t h y l - 3 -  

- p h e n y l p r o p y l a m i n e .   ( M e t h o d   d )  

A  m i x t u r e   of  2 2 . 1   g  ( 0 . 0 7 3   mol)   of  4 - ( 3 - b r o m o p h e n y l ) - 4 -  

- p h e n y l b u t a n - 2 - o n e   and  230  ml  of  f o r m a m i d e   was  h e a t e d   f o r  

8  h o u r s   at  1 8 0 ° C .   A f t e r   c o o l i n g   w a t e r   was  a d d e d   and  t h e  

p r o d u c t   was  t a k e n   up  in  e t h e r .   D r y i n g   and  e v a p o r a t i c n   of  t h e  

s o l v e n t   gave   3 0 . 5   g  of  a  r e s i d u e .  

To  t h i s   r e s i d u e   35  ml  of  c o n c .   h y d r o c h l o r i c   a c i d   was  a d d e d  

and  t h e   m i x t u r e   was  h e a t e d   u n d e r   r e f l u x i n g   c o n d i t i o n s  f o r   3 

h o u r s .   W a t e r   was  a d d e d   and  t he   non  b a s i c   m a t e r i a l s   were   r e -  

moved  by  s h a k i n g   t he   r e a c t i o n   m i x t u r e  w i t h   180  ml  of  e t h e r .  

The  a q u e o u s   l a y e r   was  s e p a r a t e d   and  made  a l k a l i n e   by  a d d i t i o n  

of  120  ml  of  10 M  NaOH.  E x t r a c t i o n   w i t h  3   x  200  ml  cf   e t h e r ,  

d r y i n g   (Na2SO4)   and  e v a p o r a t i o n   of  t h e   s o l v e n t   gave   1 2 . 9  g  

of  t h e   d e s i r e d   a m i n e .  



The  m a l e a t e   was  p r e p a r e d   by  a d d i t i o n   of  a  ho t   e t h a n o l i c   s o l -  

u t i o n   of  4 . 9  g   of  m a l e i c   a c i d   i n t c   a  warm  s o l u t i o n   of  t h e  

amine   in  100  ml  of  e t h y l   a c e t a t e .   R e c r y s t a l l i z a t i o n   f r o m  

E t O H - E t O A c   gave   8 . 4  g   of  t h e   m a l e a t e ,   mp  1 5 8 - 1 8 1 ° C .  

A n a l y s i s :   C  c a l c d   5 7 . 2   %,  f o u n d   5 7 . 5   %;  H  c a l e d   5 . 2 8   %,  f o u n d  

5 . 3 5   %;  Br  c a l c d   1 9 . 0   %,  f o u n d  1 9 . 1   %;  N  c a l e d   3.33 %,  f o u n d  
3 . 2 0   %;  0  c a l c d   1 5 . 2   %,  f o u n d   1 5 . 0   %. 

E x a m p l e   12.  P r e p a r a t i o n   o f  3 , 3 - d i - ( 4 - f l u o r o p h e n y l ) - 1 - m e t h y l -  

p r o p y l a m i n e   h y d r o c h l o r i d e   ( M e t h o d   c )  

3 , 3 - d i - ( 4 - f l u o r o p h e n y l ) - 1 - m e t h y l a l l y l a m i n e   ( 0 . 9   g,  0 . 0 0 3   m o l )  

was  d i s s o l v e d   in  100  ml  of  e t h a n o l  e n d   t r a n s f e r r e d   to  a  P a r r  

h y d r o g e n a t i o n   f l a s k .   1 .0   ml  of  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   was  a d d e d   f o l l o w e d   by  0 . 2   g  o f   5 %  p a l l a d i u m   on  c h a r c o a l .  

The  h y d r o g e n a t i o n   was  e f f e c t u a t e d   at  a  p r e s s u r e   of  3 .9   a t m  

f o r  5 . 5   h o u r s .   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   to  r e m o v e  
the   c a t a l y s t   and  the   s o l v e n t   of  t he   f i l t r a t e   was  e v a p o r a t e d  

C r y s t a l l i s a t i o n   f r o m   E t O A C - i - P r 2 O   gave   0 . 7 5   g  of  t he   d e s i r e d  

p r o d u c t ,   mp  2 2 5 - 2 2 9 ° C .  

A n a l y s i s :   C  c a l e d   6 4 . 5   %,  f o u n d   6 4 . 5   % ;  H   c a l e d   6 . 0 9   %,  f o u n d  

6 . 1 1   %;  Cl  c a l c d   11 .9   %,  f o u n d   1 1 . 8   %;  F  c a l e d   1 2 . 3   %,  f o u n d  

12 .7   %;  N  c a l c d   4 . 7 0   %,  f o u n d   4 . 5 5   %. 

By  t h e   same  m e t h o d   t h e r e   were   p r e p a r e d   f rom  t he   a p p r o p r i a t e  

a l l y l a m i n e s  :  

E x a m p l e   13 

By  t he   m e t h o d   of  E x a m p l e   12  3 , 3 - d i - ( 4 - m e t h o x y p h e n y l ) - 1 - m e t h y l -  

- p r o p y l a m i n e   f u m a r a t e ,   mp  1 6 3 - 1 5 7 ° C ,   ( E t O H - i - P r 2 O )   was  p r e -  

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

E x a m p l e   14 

By  t he   m e t h o d   of  E x a m p l e   12  1 , 3 ' ,   3 " - t r i m e t h y l - 3 , 3 - d i p h e n y l -  

p r o p y l a m i n e   o x a l a t e ,   mp  2 1 4 - 2 1 5 ° C ,   ( E t O H - E t O A c )   was  p r e p a r e d  

f rom  t he   c o r r e s p o n d i n g   a l l y l a m i n e .  



E x a m p l e   15.  P r e p a r a t i o n   of  4 , 4 - d i - ( 4 - b r o m o p h e n y l ) - 4 - h y d r o x y -  

- 2 - b u t y l a m i n e   o x a l a t e  

A  s o l u t i o n   of  6 1 . 5   g  ( 0 . 3 5   mol)   1 , 4 - d i b r o m o b e n z e n e  i n   500  ml  

of  d i e t h y l   e t h e r   was  a d d e d   to  a  s t i r r e d   m i x t u r e   of  8 . 3   g 
( 0 . 3 5   mol)  m a g n e s i u m   t u r n i n g s   in  25  ml  d i e t h y l   e t h e r   at  s u c h  

a  r a t e   t h a t   r e f l u x   was  m a i n t a i n e d .   A f t e r   an  a d d i t i o n a l   s t i r r -  

ing  f o r   1 .5   h o u r s  a t   room  t e m p e r a t u r e   t he   m i x t u r e   was  c o o l e d  
in  an  i c e - b a t h   and  a  s o l u t i o n   of  11 .3   g  ( 0 . 1 1   mol)   of  e t h y l  

3 - a m i n o b u t y r a t e   in  25  ml  of  d i e t h y l   e t h e r   was  a d d e d   d u r i n g  
15  m i n .  

The  m i x t u r e   was  s t i r r e d   f o r   1 . 25   h o u r s   at  i c e - c o o l i n g   and  t h e n  

f o r   2 .5   h o u r s   at   r e f l u x .   An  a q u e o u s   c o l d   s o l u t i o n   of  25  g 
ammonium  c h l o r i d e   was  s l o w l y   a d d e d ,   and  a f t e r   s t i r r i n g   t h e  

m i x t u r e   was  e x t r a c t e d   t w i c e   w i t h   e t h e r .   The  e t h e r e a l   l a y e r  

was  d r i e d   o v e r   s o d i u m  s u l p h a t e   and  t he   amine   was  p r e c i p i t a t e d  

( 1 0 . 9   g,  20  %  y i e l d )   w i t h   o x a l i c   a c i d   d i s s o l v e d   in  e t h e r .  

M.p.  1 9 1 - 1 9 4 ° C .  

E l e m e n t a l   a n a l y s i s :   C 1 8 H 1 9 B r 2 N O 5 :   F o u n d :   C  4 4 . 5 ,   H  4 . 0 ,   N  2 . 7 ,  

and  0  1 6 . 8   %.  C a l c u l a t e d :   C  4 4 . 2 0 ,   H  3 . 9 1 ,   N  2 . 8 6   a n d  G   1 6 . 3 5   %. 

E x a m p l e   16.  P r e p a r a t i o n   of  3 - a m i n o - 1 , 1 - d i ( 4 - b r o m o p h e n y l ) - 1 -  

- b u t e n e   h y d r o c h l o r i d e   ( M e t h o d   e )  

A  s o l u t i o n   of  3 . 8  g   4 , 4 - d i ( 4 - b r o m o p h e n y l ) - 4 - h y d r o x y - 2 - b u t y l -  

a m i n e   o x a l a t e ,   25  ml  a c e t i c   a c i d   a n d  5   ml  c o n e .   a q u e o u s   h y d r o -  

gen  c h l o r i d e   w a s  h e a t e d  u n d e r   r e f l u x   f o r   3 0  m i n .  T h e   s o l v e n t  

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

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

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

A c e t o n i t r i l e   and  h y d r o g e n   c h l o r i d e   in  e t h e r   were   a d d e d   a n d  

t h e   h y d r o c h l o r i d e   of   the   t i t l e   compound   ( 1 . 7   g)  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   a c e t o n i t r i l e / e t h e r .   M.o.  2 1 5 -  

- 2 2 0 ° C .  

E l e m e n t a l   a n a l y s i s :   C 1 6 H 1 5 B r 2 C 1 N ;   Found: C  46.7, H  3 . 9 ,  

Cl  8 .8   and  N  3 .1   %.  C a l c u l a t e d :   C  4 0 . 0 2 ,   H  3 . 8 6   Cl  3 , 4 9  

and  N  3 . 3 5   %. 



E x a m p l e   17.  P r e p a r a t i o n   of  3 - a m i n o - 1 , 1 - d i ( 4 - m e t h o x y p h e n y l ) -  

- 1 - b u t e n e   f u m a r a t e   ( m e t h o d   e )  

A  s o l u t i o n   of  5 3 . 0   g  ( 0 . 3 1   mol )   of  4 - b r o m o a n i s o l e   in  3 0 0  m l  

d i e t h y l   e t h e r   was  a d d e d   d r o p w i s e   to  a  s t i r r e d   m i x t u r e   of  7 . 7 8   g 
( 0 . 3 2   mol)   m a g n e s i u m   t u r n i n g s   in  250  ml  of  d i e t h y l   e t h e r  

d u r i n g  2   h o u r s .   The  m i x t u r e   was  s t i r r e d   at  room  t e m p e r a t u r e  

f o r   a n o t h e r   1 .5   h o u r s   and  t h e n   h e a t e d   u n d e r   r e f l u x   f o r   1 . 5  

h o u r s .   The  m i x t u r e  w a s   c o o l e d   in  an  i c e - b a t h   and  a  s o l u t i o n  

of  1 0 . 3   g  ( 0 . 1 0   mol)   e t h y l   3 - a m i n o b u t y r a t e   in  25  ml  d i e t h y l  

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

room  t e m p e r a t u r e   an  a q u e o u s   s o l u t i o n   of  1 6 . 6   g  ( 0 . 3 1   m o l )  

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

and  t h e n   made  a l k a l i n e   and  f i l t e r e d .   A f t e r   s e p a r a t i o n   o f  

t he   e t h e r   p h a s e   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   e t h e r .  

The  c o m b i n e d   e t h e r e a l   l a y e r s   we re   e x t r a c t e d   t w i c e   w i t h   2  M 

h y d r o g e n   c h l o r i d e .   The  a q u e o u s   p h a s e   was  made  a l k a l i n e   a n d  

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

e v a p o r a t i o n   of  t h e   s o l v e n t   1 0 . 1   g  of  y e l l o w   o i l   was  o b t a i n e d ,  

w h i c h   was  d i s s o l v e d   in  75  ml  of  a c e t i c   a c i d   and  15  ml  o f  

c o n c .   a q u e o u s   h y d r o g e n   c h l o r i d e .  

The  s o l u t i o n   was  h e a t e d   u n d e r   r e f l u x   f o r   30  min  and  t h e n   t h e  

s o l v e n t   was  e v a p o r a t e d .   The  r e s i d u e   was  made  a l a k l i n e   a n d  

e x t r a c t e d   w i t h   e t h e r .   The  e t h e r e a l   l a y e r  w a s   w a s h e d   w i t h  

w a t e r   and  e x t r a c t e d   w i t h   0 . 5  M   h y d r o g e n   c h l o r i d e .   T h e  

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

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

the   e t h e r   was  e v a p o r a t e d   to  g i v e   5 .9   g  of  t he   t i t l e   c o m p o u n d  

as  an  o i l   in  21  %  y i e l d .  

The  amine   was  c o n v e r t e d   to  t he   f u m a r a t e ,   w h i c h   was  r e -  

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

g i v e   6 .2   g  (17  %  y i e l d )   of  t he   f u m a r i c   a c i d   s a l t   in  t h e  

fo rm  C 1 8 H 2 1 N O 2  .   3 /4C4H4O4 .   M.p.   1 6 7 - 1 6 7 . 5 ° C .  

E l e m e n t a l   a n a l y s i s :   C21H24NO5 :  F o u n d :   C  6 7 . 8 ,   H  6 . 5 2 ,  

N  3 . 8 9   and  0 ' 2 1 . 5   %.  C a l c u l a t e d :   C  6 8 . 0 9 ,   H  6 . 5 3 ,   N  3 . 7 8  

and  0  2 1 . 6 0   %. 
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3 - a m i n o - 1 , 1 - d i - ( 4 - f l u o r p h e n y l ) - 1 - b u t e n e   f u m a r a t e   was  p r e p a r e d  

a c c o r d i n g   t o  E x a m p l e   17.  M.p.   2 2 5 - 2 3 1 ° C .  

E x a m p l e   19 

3 - a m i n o - 1 , 1 - d i - ( 3 - m e t h y l p h e n y l ) - 1 - b u t e n e   h y d r o c h l o r i d e   w a s  

p r e p a r e d   a c c o r d i n g   tc  E x a m p l e   17.  M.p.  2 1 6 - 2 1 7 . 5 ° C .  

E x a m p l e   20.  P r e p a r a t i o n   of  1 - ( 4 - b r o m o p h e n y l ) - 1 - p h e n y l - b u t e n e  
S o d i u m   d i m e t h y l s u l f o x i d e   in  DMSO,  p r e p a r e d   by  h e a t i n g   3 .8   g 
0 . 0 8  m o l )   s o d i u m   h y d r i d e   (50  %  in  o i l )   in  1 0 0   m l   d i m e t h y l -  
s u l f o x i d e   at  80°C  f o r   40  min ,   was  m i x e d   w i t h   2 7 . 0   g  ( 0 . 0 7   m o l )  

p r o p y l t r i p h e n y l p h o s p h o n i u m   b r o m i d e ,   p r e p a r e d   by  h e a t i n g   p r o p y l -  
b r o m i d e   and  t r i p h e n y l p h o s p h i n e   in  t o l u e n e   at  r e f l u x   t e m p e r a t u r e  
f o r   14  h o u r s .   The  m i x t u r e   was  s t i r r e d   u n d e r   n i t r o g e n   a t o m o s -  

p h e r e  a t   room  t e m p e r a t u r e   f o r   1 .5   h o u r s .   Then  a  s o l u t i o n   o f  

1 3 . 1   g  ( 0 . 0 5   mol )   of  4 - b r o m o b e n z o h e n o n e ,   i n  a   m i x t u r e   o f  

100  ml  d i m e t h y l s u p h o x i d e  and  100  ml  of  a n h y d r o u s   t e t r a h y d r o -  

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

s t i r r e d   f o r   h o u r s  ,   t h e n   i t   was  p o u r e d   i n t o   1 . 0 0 0   ml  of  i c e -  

w a t e r .   The  p r o d u c t   was  e x t r a c t e d   w i t h   3  x   300  ml  of  e t h e r ,   t h e  

c o m b i n e d   e t h e r e a l   l a y e r   was  w a s h e d   w i t h   100  ml  of  w a t e r .   D r y i n g  

(Na2SO4)  and  e v a p o r a t i o n   of  t he   s o l v e n t   gave   1 8  g  o f   o i l y   r e -  

s i d u e .   A f t e r   t r i t u r a t i o n   w i t h   100  ml  of  d i i s o p r o p y l e t h e r   c r y s t a l s  

of  t r i p h e n y l p h o s p h i n o x i d e   was  s e p a r a t e d   by  f i l t r a t i o n .   D i s t i l l -  

a t i o n   of  t he   f i l t r a t e   a t  4   Pa  gave   1 2 . 2  g   of  1 - ( 4 - b r o m o p h e n y l ) - 1 -  

- p h e n y l - b u t e n e ,  b . p .   1 2 0  -  1 3 0 ° C   Y i e l d   85 %. 

Examople  21.  p r e p a r a t i o n   of  3 - ( 4 - b r o m o p h e n y l ) - 3 - p h e n y l - 1 -  

- m e t h y l e l l y l b r o m i d e  

T o  a   s o l u t i o n   of  22.8 g  ( 0 . 0 7 8 7   mol)  of  1 - ( 4 - b r o m o p h e n y l ) - 1 -  

- p h e n y l b u t e n e   in  300  ml  of  c a r b o n t e t r a c h l o r i d e   14 .0   g 
( 0 , 0 7 8 7   mol)  oF  N - b r o m o s u c c i n i m i d e   was  a d d e d .   The  m i x t u r e  

was  h e a t e d   to  r e f l u x   t e m p e r a t u r e   a f t e r   the   a d d i t i o n   of  0 .7   g. 
of  a l p h a ,   a l p h a - a n a b i s o u t y r o n i t r i l e .   A f t e r   3 .5   h o u r s   a l l  

NBS  had  b e e n  c o n s u m e d   and  the  r e a c t i o n   m i x t u r e   was  c o o l e d  

and  f i l t e r e d .   7 . 8  g   of  s u c c i n i m i d e   was  s e p a r a t e d   and  t h e  

vo lume  of  the  f i l t r a d e   was  r e d u c e d   to  511  ml  by  e v a p o r a t i o n  

at  35°C .   TLC  o f   campis  on  s i l i c e   in  d i i s o p r o p y l e t h e r -  



h e x a n e   ( 1 : 1 ) - s h o w e d   a  new  s p o t   at  RF  0 . 6 2   ( t h e   s t a r t i n g  
o l e f i n   had  Rf  0 . 5 5 ) .   The  m a t e r i a l  w a s   b e e i n g   u s e d   w i t h o u t  

f u r t h e r   i s o l a t i o n   or  p u r i f i c a t i o n   due  to  i t s   h i g h   r e a c t i v i t y  
w i t h   n u c l e o p h i l i c   a g e n t s .  

E x a m p l e   22.  P r e p a r a t i o n   of  3 - ( N - p h t a l i m i d o ) - 1 - ( 4 - b r o m o p h e n y l ) -  

- 1 - p h e n y l b u t e n e   m e t h o d   f )  

A  s o l u t i o n   of  c r u d e   3 - ( 4 - b r o m o p h e n y l ) - 3 - p h e n y l - 1 - m e t h y l a l l y l -  

b r o m i d e   ( 2 9 . g ,   0 .08  mol)  in  50  ml  c a r b o n   t e t r a c h l o r i d e   w a s  
m i x e d   w i t h   1 5 . 0   g  ( 0 . 0 8   mol)   of  N - p o t a s s i u m p h t a l i m i d e   and  1 2 0  

ml  of  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  m i x t u r e   was  s t i r r e d  

at  50°C  f o r   14  h o u r s .  

D i l u t i o n   w i t h   w a t e r   ( e x c e s s )   and  e x t r a c t i o n   of  t he   p r o d u c t   w i t h  

d i e t h y l e t h e r   gave   18  g  o f   an  o i l   a f t e r   d r y i n g   and  e v a p o r a t i o n  

of  t h e   s o l v e n t .   Column  c h r o m a t o g r a p h y   on  s i l i c a   w i t h   d i i s o -  

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

2 .5   g  of  the   ( Z ) - f o r m ,  R f .  =  0 . 3 0 ,   and  3 .7   g  o f   t he   ( E ) - f o r m ,  

Rf  =  0 . 2 6   in  d i i s o p r o p y l e t h e r - h e x a n e   ( 1 : 1 ) .  

E x a m p l e   23.  p r e p a r a t i o n   of  ( Z ) - 3 - a m i n o - 1 - ( 4 - b r o m o p h e n y l ) - 1 -  

- p h e n y l b u t e n e   m a l e a t e  

To  a  s t i r r e d   s o l u t i o n   of  0 . 4 3   g  ( 0 . 0 0 1   mol)   of  ( Z ) - 3 - p h t a l i -  

m i d o - 1 - ( 4 - b r o m o p h e n y l ) - 1 - p h e n y l b u t e n e   in  30  ml  o f   m e t h a n o l  

0 . 2 5   g  ( 0 . 0 5   mol)  of  h y d r a z i n e   h y d r a t e   was  a d d e d   at  r o o m  

t e m p e r a t u r e .   In  o r d e r   to  d i s s o l v e  a l l   t h e   p h t a l i m i d e   10  ml  

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

and  h e a t e d   at  60°C  f o r  2   h o u r s .   A f t e r   c o o l i n g   the   s o l v e n t  

was  r e m o v e d   in  v a c u o   and  the   r e s i d u e   was  t a k e n   up  in  e t h e r .  

The  p r o d u c t   was  e x t r a c t e d   w i t h   3  x  50  ml  of  0 . 5   M  HCL,  t h e  

c o m b i n e d   a q u e o u s   l a y e r   was  made  a l k a l i n e   w i t h   10  M  NaOH  a n d  

e x t r a c t e d   w i t h   2  x  50  ml  of  e t h e r .   D r y i n g   and  e v a p o r a t i o n  .  

of  t he   s o l v e n t   gave   0 . 2 3  g   of  the   t i t l e   c o m p o u n d   as  an  o i l  .  

The  m a l e a t e   had  m.p .   1 7 4 - 1 7 5 ° C  f r o m   e t h a n o l .   The  UV  s p e c t r u m  

in  e t h a n o l   h a d  λ   max  237  nm. 

E l e m e n t a l   a n a l y s i s :   C 2 0 H 2 0 B r N O  ;   F o u n d :   C  5 7 . 1 ,   H  4 . 8 0 ,  

Br  2 0 . 3 ,   N  3 . 1 0  a n d   0  15 .2   %.  C a l c u l a t e d :   C  5 7 . 4 3 ,   H  4 . 8 2 ,  

Br  1 9 . 1 0 ,   N  3 . 3 5   and  0  1 5 . 3 0   %. 



E x a m p l e   24  

( E ) - 3 - a m i n o - 1 - ( 4 - b r o m o p h e n y l ) - 1 - p h e n y l b u t e n e   o x a l a t e   was  p r e -  

p a r e d   f r o m   t he   c o r r e s p o n d i n g   p h t a l i m i d e   a c c o r d i n g   to  E x a m p l e  

2 3 . .   M.p.   1 4 5 - 1 4 8 ° C .  

E x a m p l e   25.   P r e p a r a t i o n   o f - ( Z ) - 3 - a m i n o - 1 - ( 3 - b r o m o o h e n y l ) - 1 -  

- p h e n y l b u t - 1 - e n e  m a l e a t e   ( M e t h o d   f )  

To  a  s t i r r e d   s o l u t i o n   of  0 . 4 3   g  ( 0 . 0 0 1   mol)  of  ( Z ) - 3 - p h t a l i -  

m i d o - 1 - ( 3 - b r o m o p h e n y l ) - 1 - p h e n y l b u t e n e   in  40  ml  of  m e t h a n o l  

0 . 3 5   g  ( 0 . 0 0 7   mol)   of  h y d r a z i n e   h y d r a t e   was  a d d e d   at  r o o m  

t e m p e r a t u r e .   The  m i x t u r e   was  h e a t e d   u n d e r   r e f l u x   f o r   2 . 5  

h o u r s .   The  s o l v e n t   was  e v a p o r a t e d   and  the   r e s i d u e   was  t a k e n  

up  in  e t h e r .   E x t r a c t i o n   w i t h   3  x  25  ml  of  0 . 5   M  Hcl  f o l l o w e d  

by  a l k a l i z a t i o n   of  t h e   c c m b i n e d  a q u e o u s   l a y e r   w i t h   10  M  NaOH 

and  e x t r a c t i o n   w i t h  2   x  50  ml  of  e t h e r   gave   0 . 1 9  g   of  r e s i d u e  

a f t e r   d r y i n g   and  e v a p o r a t i o n   of  t he   s o l v e n t .   The  m a l e a t e   w a s  

p r e p a r e d   f rom  15  ml  e t h y l a c e t a t e  -   e t h a n o l   (2 :1  )   to  g i v e   0 . 1 2  g  

(28  %).  M.p.  1 3 8 - 2 0 0 ° C  .  

E l e m e n t a l   a n a l y s i s :   C20H20BrNO4 ;  F o u n d :  C   5 6 . 3 ,   H  4 . 7 ,   a n d  

N  3 .2   %.  C a l c u l a t e d :   C  5 7 . 4 3 ,   H  4 . 3 2   and  N  3 . 3 5  % .  

E x a m p l e   26 

( E ) - 3 - a m i n o - 1 - ( 3 - b r o m o p h e n y l - 1 - p h e n y l b u t e n e   h y d r o c h l o r i d e   w a s  

p r e p a r e d  f r o m   the   c o r r e s p o n d i n g   p h t a l i m i d e   a c c o r d i n g   to  E x a m p l e  

25.  M.p.   1 1 6 - 1 2 3 ° C .  25.  M.p.   1 1 8 - 1 2 3 ° C  .  

E x a m p l e   27 

( Z ) - 3 - a m i n o - 1 - ( 4 - b r o m o p h e n y l ) - 1 - ( 3 - p y r i d y l ) - b u t a n e   o x a l a t e   w a s  

p r e p a r e d   f r o m   t h e   c o r r e s p o n d i n g   p h t a l m i d e   a c c o r d i n g   to  E x a m p l e  

25.  M . p .  25.  M . p .  

E x a m p l e   28.  P r e p a r a t i o n  o f   3 - ( N - P h t a l m i d e ) - 1 - ( 4 - b r o m o p h e n y l ) -  

- 1 - p h e n y l b u t a n e  

3 - ( 4 - b r o m o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o c y l a m i n e   as  t he   f r e e   b a s e  

( 4 1 . 2   g,  0 . 1 3 6   mol)   was  d i s s o l v e d   in  350  ml  of  a c e t i c   a c i d .  

p h t a l i c   a n h y d r i d e   ( 2 0 . 0   g,  0 . 1 3 5   m o l   was  a d d e d   and  t h e   m i x t u r e  

was  h e a t e d   w i t h   s t i r r i n g   u n d e r   r e f l u x   ( b a t h   t e m p e r a t u r e   1 2 0 ° C )  

f o r  2   h o u r s .   A f t e r   c o o l i n g   the   s o l v e n t   was  e v a p o r a t e d   i n  v a c u o .  



The  r e s i d u e   was  s h a k e n   w i t h   a  m i x t u r e   of  300  ml  of  a t h e r   a n d  

500  ml  of  2  M  NaOH.  The  e t h e r e a l   l a y e r   was  s e p a r a t e d   a n d  

w a s h e d   w i t h   100  ml  1  M  h y d r o c h l o r i c   a c i d .   D r y i n g   and  e v a p o r -  

a t i o n   gave   4 9 . 5   g  of  a  t a n   o i l .   Th in   l a y e r   c h r o m a t o g r a p h y  

on  s i l i c a   in  d i i s o p r o p y l e t h e r   s h o w e d   one  s p o t   of  Rf  0 . 4 2 .  

NMR  s h o w e d  a   f o u r   p r o t o n  m u l t i p l e t   at  7 .7   ppm  f rom  TMS, 

c h a r a c t e r i s t i c   of  p h t a l m i d e s .   The  m a t e r i a l   was  u s e d   w i t h -  

out   f u r t h e r   p u r i f i c a t i o n .   Y i e l d :   83  %. 

E x a m p l e   29.  p r e p a r a t i o n   of  3 - ( N - p h t a l i m i d o ) - 1 - ( 4 - b r o m o -  

p h e n y l ) - 1 - p h e n y l v b u t - 1 - e n e   M e t h o d  g )  

To  a  s t i r r e d   s o l u t i o n   of  2 4 . 6  g   ( 0 . 0 5 7   mol)   3 - ( N - p h t a l i m i d o ) -  

- 1 ( - 4 - b r o m o p h e n y l ) - 1 - p h e n y l b u t a n e   in  400  ml  of  c a r b o n   t e t r a -  

c h l o r i d e   1 0 . 0  g   0 . 0 5 7  m o l )   o f   N - b r o m o s u c c i n i m i d a   was  a d d e d .  

The  m i x t u r e   was  s t i r r e d   and  0 . 5  g   of  a l p h a ,   a l p h a - e z a i s o -  

b u t y r o n i t r i l s  w a s   a d d e d   as  r a d i c a l   i n i t i a t o r .   S t i r r i n g   w a s  

c o n t i n u e d   u n d e r   r e f l u x   t e m p e r a t u r e   f o r   2 .5   h o u r s .   The  r e -  

a c t i o n   m i x t u r e   was  c o o l e d   and  f i l t e r e d .   Upon  e v a p o r a t i o n  

of  the   s o l v e n t   3 2 . 4  g   of  a  r e s i d u e   was  o b t a i n e d .   NMR  o f  a  

s a m p l e  i n  0 0 1 ,   s n o w e d   a  d o u b l e   q u a r t e t   at  5 .0   p p m  f r o m   TMS 

and  a  d o u b l e t   at   8 .5   p p m   TLC  on  s i l i c a   i n   d i s i o p r o p y l e t h e r  

s h o w e d   a  s p o t   w i t h   Rf  0 . 2 5 ,   i d e n t i c a l   w i t n   t he   R f - v a l u e   o f  

the   m a t e r i a l  p r e p a r e d   a c c o r d i n g   to  E x a m p l e   2 2 .  

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

p r e s e n t   i n v e n t i o n   may  be  i n c l u d e d   in  p h a r m a c e u t i c a l   p r e -  

p a r a t i o n s   . 

E x a m p l e   30.  p r e p a r a t i o n  o f   s o f t   g e l a t i n   c a p s u l e s  

500  g of active substance  were  mixed  withe  5 0 0  g   o f   c o r n   o i l  
5 0 0  g   ac t ive   s u b s t a n c e   were   m i x e d   w i t h   500 g of  c o r n   o i l ,  

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

each   c a p s u l e s   c o n t a i n i n g   100  m g  o f   the  m i x t u r e   ( i . e .   50  mg  o f  

a c t i v e   s u b s t a n c e )  .  

E x a m p l e   3 1   . p r e p a r a t i o n  of  s o f t   r e l a t i o n   c a p s u l e s  

500  g  o f  a c t i v e  s u b s t a n c e   were   m i x e d   w i t h   750 g of  pea  nut oil, 

w h e r e u p o n   the   m i x t u r e   was  f i l l e d   in  s o f t   g e l a t i n   c a p s u l e s  .  

each   capsules  c o n t a i n i n g   125  mg  of  t h e   m i x t u r e   ( i . e .   50  mg  o f  

a c t i v e   s u b s t a n c e )  .  



E x a m p l e   32.  P r e p a r a t i o n   of  t a b l e t s  

50  kg  of  a c t i v e   s u b s t a n c e   were   m i x e d   w i t h   20  kg  of  s i l i c i c  

a c i d   of  t h e   t r a d e   mark  A e r o s i l .   45  kg  of  p o t a t o   s t a r c h   a n d  

50  kg  of  l a c t o s e   we re   m i x e d   t h e r e w i t h   a n d  t h e   m i x t u r e   w a s  

m o i s t e n e d   w i t h   a  s t a r c h   p a s t e   p r e p a r e d   f r o m   5  kg  of  p o t a t o  

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

t h r o u g h   a  s i e v e .   The  g r a n u l a t e   was  d r i e d   and  s i e v e d ,   w h e r e -  

upon  2  k g   of  m a g n e s i u m   s t e a r a t e   was  m i x e d   i n t o   i t .   F i n a l l y  

t h e   m i x t u r e   was  p r e s s e d   i n t o   t a b l e t s   e a c h   w e i g h i n g   172  m g .  

E x a m p l e   33.  P r e p a r a t i o n   of  an  e m u l s i o n  

100  g  of  a c t i v e   s u b s t a n c e   were   d i s s o l v e d   in  2500  g  of  pea   n u t  

o i l .   From  t h e   s o l u t i o n   t h u s   o b t a i n e d ,   90  g  of  gum  a r a b i c ,  

a r o m a   and  c o l o u r i n g   a g e n t s   ( q . s . )   and  2500  g  of  w a t e r   a n  

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

E x a m p l e   34.  P r e o a r a t i o n   of  a  s y r u p  
100  g  of  a c t i v e   s u b s t a n c e   were   d i s s o l v e d   in  300  g  of  95  % 

e t h a n o l ,   w h e r e u p o n   300  g  of  g l y c e r o l ,   a r o m a   and  c o l o u r i n g  

a g e n t s   ( q . s . )   and  1000  ml  of  w a t e r   were   m i x e d   t h e r e i n .   A 

s y r u p   was  o b t a i n e d .  

E x a m p l e  3 5 .  P r e p a r a t i o n   of  a  s o l u t i o n  

100  g  of  a c t i v e   s u b s t a n c e   were   d i s s o l v e d   in  2000  g  of  p o l y -  

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

a g e n t s   and  c o l o u r i n g   a g e n t s   ( q . s . )   and  w a t e r   to  5000  ml  w a s  

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

E x a m p l e   35.  P r e p a r a t i o n   of  e f f e r v e s c i n g   t a b l e t s  

100  g  of  a c t i v e   s u b s t a n c e ,   140  g  of  f i n e l y   d i v i d e d   c i t r i c  

a c i d ,   1 0 0  g   of  f i n e l y   d i v i d e d   s o d i u m   h y d r o g e n   c a r b o n a t e ,   3 . 5   g 
of  m a g n e s i u m   s t e a r a t e   and  f l a v o u r i n g   a g e n t s   ( q . s . )   w e r e  

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

ing  100  mg  of  a c t i v e   s u b s t a n c e .  

E x a m o l e   37.   P r e p a r a t i o n   of  a  d r o p   s o l u t i o n  

100  g  of   a c t i v e   s u b s t a n c e   were   m i x e d   w i t h   300  g  o f   e t h a n o l ,  

w h e r e u p o n   3 0 0  g   of  g l y c e r o l ,   w a t e r   to  1000  ml,  a roma   a n d  

f l a v o u r i n g   a g e n t s   ( q . s . )   and  0 , 1   N  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   pH  4 .5   to  5 . 5 )   was  a d d e d   w h i l e   s t i r r i n g .  A   d r o p   s o l u t i o n  

w a s  o b t a i n e d .  

E x a m p l e   38.  P r e p a r a t i o n   of  a  s u s t a i n e d   r e l e a s e   t a b l e t  

2 0 0  g   of  a c t i v e   s u b s t a n c e   were   m e l t e d   t o g e t h e r   w i t h   50  g  o f  

s t e a r i c   a c i d   and  5 0  g   of  c a r n a u b a   wax.  The  m i x t u r e   t h u s ' o b -  

t a i n e d   was  c o o l e d   and  g r o u n d   to  a  p a r t i c l e   s i z e   of  at  mos t   1  mm 

in  d i a m e t e r .   The  m i x t u r e   t h u s   o b t a i n e d   was  m i x e d   w i t h   5  g   o f  

m a g n e s i u m   s t e a r a t e   and  p r e s s e d   i n t o   t a b l e t s   e a c h   w e i g h i n g   305  mg.  
Each  t a b l e t   t h u s   c o n t a i n s   200  mg  of  a c t i v e   s u b s t a n c e .  

P h a r m a c o l o g i c a l   E v a l u a t i o n  

D e p r e s s i o n s   a re   c o n s i d e r e d   to  be  c o n n e c t e d   w i t h   c h a n g e s   in  t h e  

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

mood.  The  n a t u r e   of  t h e s e   b i o c h e m i c a l   p r o c e s s e s   a re   l a r g e l y  

unknown  bu t   in  d e p r e s s i v e   s t a t e s   t h e r e   is  e v i d e n c e   f o r   a  d e -  

c r e a s e d   a c t i v i t y   of  m o n o a m i n e r g i c   b r a i n   n e u r o n s .   The  m o n o -  

a m i n e s ,   n o r a d r e n a l i n e   (NA),  d o p a m i n e   (DA)  and  6 - h y d r o x y t r y p t -  

amine   ( 5 - H T ) ,   a r e   of  g r e a t   i n t e r e s t   in  t h i s   r e s p e c t .  

I t   has  been   d e m o n s t r a t e d   t h a t   NA,  DA  and  5-HT  is  l o c a l i s e d   i n  

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

m i t t o r s   in  t h e   c e n t r a l   n e r v o u s   s y s t e m .   T h e   m o n o a m i n e s   a r e  

s t o r e d   in  s p e c i a l   s t r u c t u r e s ,   g r a n u l e s ,   s i t u a t e d   in  e n l a r g e -  

m e n t s   of  t he   n e r v e   e n d i n g s ,   v a r i c o s i t i e s .   T h e  v a r i c o s i t y   i s  

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

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

t r a n s m i t t o r   is  r e l e a s e d   f rom  the   g r a n u l e   i n t o   t h e   s y n a n t i c  

c l e f t   and  r e a c h e s   t he   r e c e p t o r   of  t h e   e f f e c t o r   n e u r o n   a n d  

g e n e r a t e s  a   n e r v e   i m o u l s e .   A f t e r   i m p u l s e   g e n e r a t i o n   t h e  

a m i n e s   a r e   i n a c t i v a t e d   by  m a i n l y   two  m e c h a n i s m e :   a  r e - u p t a k a  

m e c h a n i s m   at  t h e   c e l l  m e m b r a n e   a n d  e n z y m a t i c  c o n v e r s i o n   by  

c a t e c h o l - 8 - m e t h y l t r a n s f e r a s   to  f o rm  m e t h y l a t e d   m e t a b o l i t e s .  

T h e r e   i s  a l s o   an  i n a c t i v a t i n g  e n z y m e  w i t h i n   t he   v e r i c o s t i e s ,  

m o n o a m i n e   o x i d a s e   (MAD),  t h a t   is  s t o r e d   in  t he   m i t o c h o n d r i e  

and  i n a c t i v a t e s   t he   a m i n e s   i n t r a c e l l u l a r l y ,  

When  M A S - i n h i b i t o r s   a re   a d m i n i s t e r e d ,   an  i n c r e a s e d   a m o u n t   o f  

t r a n s m i t t o r   s u b s t a n c e   b e c o m e s   a v a i l a b l e   f o r   r e l e a s e   at  t h e  

n e r v e   e n d i n g .  



A n o t h e r   way  of  i n c r e a s i n g   the   amine   l e v e l s   at  t h e   r e c e p t o r  
is   e x e r t e d   by  t he   t r i c y c l i c   a n t i d e p r e s s a n t s .   I t   h a s '  b e e n  

shown  t h a t   t h i s   t y p e   of  c o m p o u n d s   i n h i b i t s   t he   r e - u p t a k e  
m e c h a n i s m   of  NA  and  5-HT,   and  t h e   a n t i d e p r e s s i v e   a c t i o n   i s  
a s s u m e d   to  be  r e l a t e d   to  t he   u p t a k e   i n h i b i t i o n   of  NA  and  5 - H T .  

I t   has  been   p r o p o s e d ,   t h a t   some  d e p r e s s i o n s   a re   c a u s e d   by  d e -  

f i c i e n c y   in  e i t h e r   one  of  t h e   n e u r o t r a n s m i t t o r s   and  some  o f  

d e f i c i e n c y   in  b o t h .  

An  a n t i d e p r e s s a n t   e f f e c t   s h o u l d   t h u s   be  o b t a i n e d   w i t h   c o m p o u n d s  
w h i c h   a r e   a b l e   to  i n h i b i t   t h e   r e - u p t a k e   of  one  or   b o t h   NA  a n d  

5 - H T .  

P h a r m a c o l o g i c a l   M e t h o d s  

The  t e s t   m e t h o d   d e s c r i b e d   in  E u r o p .   J.  P h a r m a c o l .   17,  1 0 7 ,  

1 9 7 2 .   T h i s   m e t h o d   i n v o l v e s   t h e   m e a s u r e m e n t   of  t h e   d e c r e a s e  

i n  t h e   u p t a k e   of  1 4 C - 5 - h y d r o x y t r y p t a m i n e   ( 1 4 C - 5 - H T )   a n d  3 H -  

- n o r a d r e n a l i n e   (3H-NA)  in  b r a i n   s l i c e s   f rom  mice   a f t e r   i n  

v i v o   and  in  v i t r o   a d m i n i s t r a t i o n   of  t h e   t e s t   s u b s t a n c e .  

I n h i b i t i o n   of  t h e   u p t a k e  o f   14C-5-HT  a n d   3H-NA  in  v i t r o   a n d  

i n  v i v o  

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

an  h o u r   b e f o r e   t h e   a n i m a l s   were   k i l l e d .   The  m i d b r a i n   w a s  

t a k e n   o u t ,   s l i c e d   and  i n c u b a t e d   in  a  m i x t u r e   c o n s i s t i n g   of  0 . 2  

n m o l e   of  1 4 C - 5 - H T ,   0 . 2   nmole   o f  3 H - N A   and  11  µ m o l e   o f  g l u c o s e  

in  2  ml  of  K r e b s   H e n s e l e i t - b u f f e r ,   pH  7 . 4   p e r   100  mg  of  b r a i n  

s l i c e s .   The  i n c u b a t i o n   t i m e   was  5  m i n u t e s   w i t h   5  m i n u t e s   o f  

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

s l i c e s   were   d i s s o l v e d   in  S o l u e n e   and  t he   a m o u n t s   of  r a d i o -  

a c t i v e   a m i n e s   t a k e n   up  were   d e t e r m i n e d   by  l i q u i d   s c i n t i l l a t i o n .  

The  d o s e s   p r o d u c i n g   50  p e r   c e n t   d e c r e a s e   of  the   a c t i v e   u p -  

t a k e   (ED50)  of  1 4 C - 5 - H T   and  3H-NA  were   d e t e r m i n e d  g r a p h i c a l l y  

f rom  dose   r e s p o n s e   c u r v e s .   A c t i v e   u p t a k e   is  d e f i n e d   as  t h a t  

p a r t   of  t h e   r a d i o a c t i v e   u p t a k e   w h i c h   is  i n h i b i t e d   b y  a   h i g h  

c o n c e n t r a t i o n   of  c o c a i n e .  



In  t he   v i t r o  a d m i n i s t r a t i o n   m e t h o d   s l i c e s   of  mouse  m i d b r a i n  
w e r e   p r e i n c u b a t e d   f o r   5  m i n u t e s   w i t h   s o l u t i o n   o f  t h e   c o m p o u n d  
to  be  t e s t e d   and  t h e n   i n c u b a t e d   as  d e s c r i b e d   a b o v e .   The  c o n -  
c e n t r a t i o n   p r o d u c i n g   50  p e r   c e n t   i n h i b i t i o n   of  t he   a c t i v e  u p -  
t a k e   IC50  of  1 4 C - 5 - H T   and  3-H-NA  was  d e t e r m i n e d   g r a p h i c a l l y  
f rom  dose   r e s p o n s e   c u r v e s .  

The  t e s t   r e s u l t s   a re   g i v e n   in  T a b l e   I .  











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

to  i n h i b i t   t h e  u p t a k e   of  n o r a d r e n a l i n e   and  5 - h y d r o x y t r y p t -  

a m i n e .   A  p r o n o u n c e d   n o n - s e l e c t i v e   a c t i v i t y   is   shown  f o r  

t h e   c o m p o u n d s   h a v i n g   c o d e s   CPK  170,   CPK  171,   CPK  160  a n d  

CPK  184 .   A  p r o n o u n c e d   s e l e c t i v e   a c t i v i t y   on  u p t a k e   of  n o r -  
a d r e n a l i n e   i s   s e e n   in  c o m p o u n d s   CPK  185,   CPK  215  and  CPK  2 1 7  

w h i l e   a  p r o n o u n c e d   s e l e c t i v e   a c t i v i t y   on  u p t a k e   of  5 - h y d r o x y -  

t r y p t a m i n e   is   s e e n   in  c o m p o u n d s   FLA  611 ,   FLA  615 .   CPK  1 9 8  

and  CPK  2 0 4 .  

A  s t r o n g   n o n - s e l e c t i v e   a c t i v i t y   is   c o n s i d e r e d   to  be  e s p e c i a l l y  

a d v a n t a g e o u s ,   as  c o m p o u n d s   h a v i n g   such   a c t i v i t y   may  be  e m p l o y -  

ed  in  t h e   t r e a t m e n t   of  d e p r e s s i o n s   in  w h i c h   t h e   n e u r o t r a n s m i t -  

t o r  d e f i c i e n c y   is  u n k n o w n  a s   w e l l   as  in  t h o s e   c a s e s   w h e r e i n  

i t   is   e s t a b l i s h e d   t h a t   t h e   d e f i c i e n c y   p e r t a i n s   to  b o t h   n o r -  

a d r e n a l i n e   and  5 - h y d r o x y t r y p t a m i n e .  

T h e  i n v e n t i o n   is  s u m m a r i z e d   in  t h e  f o l l o w i n g   c l a u s e s :  

A.  A  c o m p o u n d   cf   t h e   g e n e r a l   f o r m u l a  

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

and  Ar  r e p r e s e n t s   t h e   g r o u p  

w h e r e i n   Y  is  b o u n d   in  t h e   2 - ,   3-  or  4 - p o s i t i o n   and  r e p r e s e n t s  

a  l o w e r   a l k y l   or  l o w e r   a l k o x y   g r o u p ,  a   h a l o g e n ,   a  t r i f l u o r o -  

m e t h y l   g r o u p   or   an  a m i n o ,   mono-  or   d i - l o w e r   a l k y l a m i n o   g r o u p ,  

or   Ar  r e p r e s e n t s   a  p y r i d y l   g r o u p   bound   in  t h e   2 - ,   3-  o r   4 -  

p o s i t i o n ,   X  r e p r e s e n t s   h y d r o g e n ,   a  l o w e r   a l k y l   o r   l o w e r   a l k o x y  

g r o u p ,   a  h a l o g e n ,   a  t r i f l u o r o m e t h y l   g r o u p   or   an  a m i n o ,   mono-  o r  

d i - l o w e r   a l k y l a m i n o   g r o u p ,   R  r e p r e s e n t s   a  l o w e r   a l k y l   g r o u p ,  

and  R1  r e p r e s e n t s   hydrogen or a  l o w e r   a l k y l   g r o u p ,   w h e r e b y  and  r e p r e s e n t s   h y d r o g e n   or  a  l o w e r   a l k y l   g r o u p ,   w h e r e b y  

" l o w e r "   i n d i c a t e s   a  g r o u p   h a v i n g   up  t o  3   c a r b o n   a t o m s ;   or   a 



t h e r a p 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  t h e r e o f ,   in  a n -  

h y d r o u s   f o r m   or  in  any  d e g r e e   of  h y d r a t i o n   p o s s i b l e ,   or   a  b i o -  

p r e c u r s o r   t h e r e o f .  

B.  A  c o m p o u n d   of  t he   g e n e r a l   f o r m u l a  

w h e r e i n   Ar,  X,  R,  and  R1  have   the   m e a n i n g   d e f i n e d   in  c l a u s e   A, 

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

C.  A  c o m p o u n d   of  t he   g e n e r a l   f o r m u l a  

w h e r e i n   Ar,   X,  R  a n d   R   have  t h e   m e a n i n g   d e f i n e d   in  c l a u s e   A, 

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

D.  A  c o m p o u n d   a c c o r d i n g   to  c a l u s e   B  in  t h e   fo rm  of  a  p u r e  

d i a s t e r o m e r .  

E.  A  c o m p o u n d   a c c o r d i n g   to  c l a u s e   C  in  t h e   f o r m   of  a  p u r e  

g e o m a t r i c a l  i s o m e r .  

F .  A   c o m p o u n d   a c c o r d i n g   to  c l a u s e   A  in  t h e   f o r m  o f   a  p u r e  

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

G.  A  c o m p o u n d   a c c o r d i n g   to  c l a u s e  A   w h e r e i n   Ar  r e p r e s e n t s   t h e  

g r o u p  



H.  A  c o m p o u n d   a c c o r d i n g   to  c l a u s e   G  w h e r e i n   X  r e p r e s e n t s  

h y d r o g e n .  

J.  A  c o m p o u n d   a c c o r d i n g   to  c l a u s e   H  w h e r e i n   Y  r e p r e s e n t s   F ,  

Br,   or  C H 3 O - .  

K.  A  c o m p o u n d   s e l e c t e d   f r o m   the   g r o u p   c o n s i s t i n g   o f :  

( β ) - 3 - ( 4 - f l u o r o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e ,  

( β ) - 3 - ( 4 - b r o m o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e ,  

( @ ) - 3 - ( 4 - m e t h o x y p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e ,  

( β ) - 3 - ( 3 - b r o m o p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e ,  

( @ ) - 3 - ( 2 - b r o m o p h e n y l  ) - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e ,  

( E ) - 3 - a m i n o - 1 - ( 3 - b r o m o p h e n y l ) - 1 - p h e n y l b u t e n e ,  

( Z ) - 3 - a m i n o - 1 - ( 3 - b r o m o p h e n y l ) - 1 - p h e n y l b u t e n e ,  

3 - a m i n o - 1 , 1 - d i - ( 4 - m e t h o x y p h e n y l ) - 1 - b u t e n e ,  

3 ,  3 - d i - ( 4 - f l u o r o p h e n y l  )  - 1 - m e t h y l p r o p y l a m i n e ,  

( β )  - 3 -  ( 4 - m e t h o x y p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e ,   a n d  

( E )  - 3 - a m i n o - 1 - ( 4 - b r o m o r h e n y l ) - 1 - p h e n y l b u t e n e ,  

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

L.  A  c o m p o u n d   a c c o r d i n g   to  one  or   more  o f  t h e   p r e c a d i n g  

c l a u s e s   w h e r e i n  R   is  a  m e t h y l   g r o u p .  

M.  A  c o m p o u n d   a c c o r d i n g   to  one  or  more  of  t h e   p r e c e d i n g  

c l a u s e s   w h e r e i n   R   is  h y d r o g e n .  

N.  A  p r o c e s s   f o r   p r e p a r i n g   a  compound   of  t h e   g e n e r a l   f o r m u l a  

w h e r e i n   t he   d o t t e d   l i n e   r e p r e s e n t s   an  o p t i o n a l   d o u b l e   bond  a n d  

Ar  r e p r e s e n t s   t he   g r o u p  



w h e r e i n   Y  is  bound   in  t he   2 - ,   3 - ,   or  4 - p o s i t i o n   and  r e p r e s e n t s  

a  l o w e r   a l k y l   or  l o w e r   a l k o x y   g r o u p ,   a  h a l o g e n ,   a  t r i f l u o r o -  

m e t h y l   g r o u p   or   an  a m i n o ,   mono-   or  d i - l o w e r   a l k y l a m i n o   g r o u p ,  

or  Ar  r e p r e s e n t s   a  p y r i d y l   g r o u p   bound   in  t h e   2 - ,   3 - ,   or   4 -  

p o s i t i o n ,   X  r e p r e s e n t s   h y d r o g e n ,   a  l o w e r   a l k y l   or   l o w e r  a l k o x y  

g r o u p ,   a  h a l o g e n ,   a  t r i f l u o r o m e t h y l   g r o u p   or   an  a m i n o ,   m o n o -  

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

" l o w e r "   i n d i c a t e s   a  g r o u p   h a v i n g   up  to  3  c a r b o n   a t o m s ,   c h a r a c t e r  

i z e d   i n  

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

w h e r e i n   Ar,  X  a n d  R   have   t h e   m e a n i n g   d e f i n e d   in  c l a u s e   A  and  R  

is   a  h y d r o g e n   a tom  or   an  a l k y l ,   an  a c y l   o r   an  a l k y l s u l f o n y l  

g r o u p   h a v i n g   1-3  c a r b o n   a t o m s ,   t o  t h e   o b t e n t i o n  o f   a  c o m p o u n d  

o f  f o r m u l a   I a ,   in  w h i c h  R 1   is   h y d r o g e n ,   o r  

b)  p r e p a r i n g   a  r e a c t i v e   e s t e r   of  an  a l c o h o l   o f  t h e   f o r m u l a  

w h e r e i n   Ar,  X,  and  R  have   t h e   m e a n i n g   d e f i n e d   in  c l a u s e   A,  a n d  

r e a c t i n g   t h e   e s t e r   o b t a i n e d   w i t h   a n  a m i n e   of  t he   f o r m u l a   N H 2 R 1 ,  

w h e r e i n   R1  has  t he   m e a n i n g   d e f i n e d   in  c l a u s e   A,  o r  

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

w h e r e i n   Ar,  X,  R,  and  R1  h a v e   the   m e a n i n g   d e f i n e d   in  c l a u s e   A  o r  



w h e r e i n   Ar,  X,  and  R  have   t he   m e a n i n g   d e f i n e d   in   c l a u s e   A, 

w i t h   a m m o n i u m f o r m a t e   or  m e t h y l a m m o n i u m f o r m a t e   a c c o r d i n g   t o  

L e u c k a r t - W a l l a c h ,  

e)  d e h y d r a t i n g   a  c a r b i n o l   of  t he   f o r m u l a  

to  a  c o m p o u n d   of  f o r m u l a   I b .  

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

w h e r e i n   Ar,  X,  a n d  R   have   the   m e a n i n g   d e f i n e d   a b o v e   and  Z  i s  

a  l e a v i n g   g r o u p   w i t h   an  amine   of  t he   f o r m u l a   N H 2 R 1  o r   a  d e r i v a -  

t i v e   t h e r e o f   to  t he   f o r m a t i o n   of  a  p r i m a r y   or  s e c o n d a r y   a m i n e  

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

a m i n e   d e r i v a t i v e   when  a  d e r i v a t i v e   of  an  amine   of  t he   f o r m u l a  

NH2R1  is   e m p l o y e d ,   o r  

g)  o x i d i z i n g   the   b e n z y l i c   c a r b o n   a tom  of  a  c o m p o u n d   of  t h e  

f o r m u l a  

w h e r e i n   Ar,   X,  and  R  have   the   m e a n i n g   d e f i n e d   a b o v e   and  R"  a n d  

R"'  a r e   p r o t e c t i v e   g r o u p s   f o r   t he   amino   f u n c t i o n ,   f o l l o w e d   by  

e l i m i n a t i o n   of  the   g r o u p   f o r m e d   by  o x i d a t i o n   at  t h e   b e n z y l  



c a r b o n   a t o m ,   g i v i n g   a  c o m p o u n d   of  t he   f o r m u l a  

w h i c h   is  t r a n s f o r m e d   i n t o   t he   c o m p o u n d   of  f o r m u l a   Ib  b y  s p l i t t -  

i n g ;   and  i f   d e s i r e d   c o n v e r t i n g   a  p r i m a r y   amine   o b t a i n e d   a c c o r d -  

ing  to  any  p r o c e s s   a l t e r n a t i v e s   a)  to  g)  above   i n t o   t h e   c o r r e -  

s p o n d i n g   s e c o n d a r y   amine   by  m e t h y l a t i o n ,   and  i f   d e s i r e d   c o n v e r t -  

ing  the   p r i m a r y   or   s e c o n d a r y   amine   o b t a i n e d   i n t o   a  t h e r a p e u t i c a l -  

ly  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   t h e r e o f   in  a n h y d r o u s   f o rm  o r  

any  d e g r e e   of  h y d r a t i o n   p o s s i b l e .  

P .  A   c o m p o u n d   u s e f u l   as  an  i n t e r m e d i a t e   in  p r e p a r a t i o n   of  t h e  

c o m p o u n d   d e f i n e d   in  c l a u s e   A,  c h a r a c t e r i z e d   by  the   f o r m u l a  

w h e r e i n   Ar,  X,  and  R  have   t h e   m e a n i n g  d e f i n e d   in  c l a u s e   A  a n d  

R'  is  a  h y d r o g e n   a tom  or   an  a l k y l ,   an  a c y l   or  an  a l k y l s u l f o n y l  

g r o u p   h a v i n g   1-3  c a r b o n   a t o m s .  

Q.  A  c o m p o u n d   u s e f u l   as  an  i n t e r m e d i a t e   in  p r e p a r a t i o n  o f   t h e  

compound   d e f i n e d   in  c l a u s e   A,  c h a r a c t e r i z e d   by  the   f o r m u l a  

w h e r e i n   Ar,  X,  and  R  have   t he   m e a n i n g   d e f i n e d   in  c l a u s e   A. 

S.  A  c o m p o u n d   u s e f u l   as  an  i n t e r m e d i a t e   in  p r e p a r a t i o n   of  t h e  

c o m p o u n d   d e f i n e d   in  c l a u s e   A,  c h a r a c t e r i z e d   by  the   f o r m u l a  



w h e r e i n   Ar,  X,  and  R  have  t he   m e a n i n g   d e f i n e d   in  c l a u s e   A.  

T.  A  c o m p o u n d   u s e f u l   as  an  i n t e r m e d i a t e   in  p r e p a r a t i o n   of  t h e  

c o m p o u n d   d e f i n e d   in  c l a i m   1,  c h a r a c t e r i z e d   by  t he   f o r m u l a  

w h e r e i n   Ar,  X,  R,  and  R1  have   t h e   m e a n i n g   d e f i n e d   in  c l a u s e   A, 

U .  A   c o m p o u n d   u s e f u l   as  an  i n t e r m e d i a t e   in  p r e p a r a t i o n   of  t h e  

c o m p o u n d   d e f i n e d   in  c l a u s e   A,  c h a r a c t e r i z e d   by  t h e   f o r m u l a  

w h e r e i n   Ar,  X,  R1,  a n d  R   have   t h e   m e a n i n g   d e f i n e d   in  c l a u s e   A 

and  Z  r e p r e s e n t s   F,  Cl ,   Br,  I,  OS02R;  w h e r e i n   R '  i s   an  a n l k y l ,  

a r a l k y l ,   or   a r y l   g r o u p .  

V.  A  c o m p o u n d   u s e f u l   as  an  i n t e r m e d i a t e   in  p r e p a r a t i o n   of  t h e  

c o m p o u n d   d e f i n e d   in  c l a u s e   A,  c h a r a c t e r i z e d   by  t h e   f o r m u l a  

w h e r e i n   Ar,  X,  and  R  have   t h e   m e a n i n g   d e f i n e d   in  c l a u s e   A,  a n d  

R"  and  R'"  a r e   p r o t e c t i v e   g r o u p s   f o r   t he   amino   f u n c t i o n .  

AA.  A  c o m p o u n d   u s e f u l   as  an  i n t e r m e d i a t e   in  p r e p a r a t i o n  o f   t h e  

c o m p o u n d   d e f i n e d   in  c l a u s e   A,  c h a r a c t e r i z e d   by  the   f o r m u l a  



w h e r e i n   Ar,  X ,  and  R .°,  have   the   m e a n i n g   d e f i n e d   in  c l a u s e   A . 

AB.  A  c o m p o u n d   u s e f u l   as  an  i n t e r m e d i a t e   in  p r e p a r a t i o n   o f  

the   c o m p o u n d   d e f i n e d   in  c l a u s e   A,  c h a r a c t e r i z e d   by  t he   f o r m u l a  

w h e r e i n   Ar,  X,  and  R  have   the   m e a n i n g   d e f i n e d   in  c l a u s e   A . 

AC.  A  p h a r m a c e u t i c a l   p r e p a r a t i o n   wh ich   c o m p r i s e s   as  a c t i v e  

i n g r e d i e n t   a  t h e r a p e u t i c a l l y   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  
d e f i n e d   in  c l a u s e   A  or   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   s a l t  

t h e r e o f ,   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 l y   a c c e p t a b l e  
c a r r i e r .  

AD .  A  m e t h o d   f o r   t h e   t r e a t m e n t   of  d e p r e s s i o n s ,   c h a r a c t e r i z e d  

in  a d m i n i s t r a t i o n   to  a  h o s t   s u f f e r i n g   f r o m   such   a i l m e n t   a 

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

c l a u s e  . A   or  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   s a l t   t h e r e o f .  

AE.  A  m e t h o d   f o r   t he   t r e a t m e n t   of  a n x i e t y ,   c h a r a c t e r i z e d   i n  

a d m i n i s t r a t i o n   to  a  h o s t   s u f f e r i n g   f rom  s u c h   a i l m e n t   a  t h a r a -  

p e u t i c a l l y   a c c e p t a b l e   a m o u n t   of  a  c o m p o u n d   d e f i n e d   in  c l a u s e   A 

or  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   s a l t   t h e r e o f .  

 AF..  A  c o m p o u n d ,   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 ,   a  c o m p o u n d  

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

m e t h o d   of  t r e a t m e n t   as  d e f i n e d   in  any  of  c l a u s e s   A  to  AF  a n d  

s u b s t a n t i a l l y   as  d e s c r i b e d .  



1.  A  c o m p o u n d   of  t h e   g e n e r a l   f o r m u l a  

w h e r e i n   t h e   d o t t e d   l i n e   r e p r e s e n t s   an  o p t i o n a l   d o u b l e   bond   a n d  

Ar  r e p r e s e n t s   t h e   g r o u p  

w h e r e i n   Y  is   b o u n d   in  t h e   2 - ,   3 - ,   or   4 - p o s i t i o n   and  r e p r e s e n t s  

a  l o w e r   a l k y l   or  l o w e r   a l k o x y   g r o u p ,   a  h a l o g e n ,   a  t r i f l u o r o -  

m e t h y l   g r o u p   or  an  a m i n o ,   mono-   or  d i - l o w e r   a l k y l a m i n o   g r o u p ,  

or   Ar  r e p r e s e n t s   a  p y r i d y l   g r o u p   b o u n d   in  t h e   2 - ,   3 - ,   4 -  

p o s i t i o n ,   X  r e p r e s e n t s   h y d r o g e n ,  a  l o w e r   a l k y l   or   l o w e r  a l -  

koxy  g r o u p ,   a  h a l o g e n ,   a  t r i f l u o r o m e t h y l   g r o u p   or   an  a m i n o ,  

mono-   or  d i - l o w e r   a l k y l a m i n o   g r o u p ,  R   r e p r e s e n t s   a  l o w e r   a l k y l  

g r o u p ,   a n d   r e p r e s e n t s   h y d r o g e n   or    a  l o w e r   a l k y l   g r o u p ,  

w h e r e b y   " l o w e r "   i n d i c a t e s   a  g r o u p   h a v i n g    up  to  3  c a r b o n   a t o m s ;  

or  a  t h e r a p 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   t h e r e o f ,   i n  

a n h y d r o u s   f o rm  or   in  any  d e g r e e    of  h y d r a t i o n   p o s s i b l e ,   o r   a 

b i o p r e c u r s o r   t h e r e o f .  

2.  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  in   t h e . f o r m   o f  

(a)   a  p u r e   d i a s t e r e o m e r ,  

(b)  a  p u r e   g e o m e t r i c a l   i s o m e r ,   o r  

(c)  a  p u r e   o p t i c a l   e n e n t i o m e r .  

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  w h e r e i n   Ar  r e p r e s e n t s   t h e  

g r o u p  



d i - l o w e r   a l k y l a m i n o   g r o u p ,   R  r e p r e s e n t s   a  l o w e r   a l k y l   g r o u p ,  
and  R   r e p r e s e n t s   h y d r o g e n   or   a  l o w e r   a l k y l   g r o u p ,   w h e r e b y  

" l o w e r "   i n d i c a t e s   a  g r o u p   h a v i n g   up  to  3  c a r b o n   a t o m s ,  

c h a r a c t e r i z e d   i n  

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

w h e r e i n   Ar.,  X,  a n d  R   have   t he   m e a n i n g   d e f i n e d   in  c l a i m   1  and  R '  

is  a  h y d r o g e n   a tom  or   an  a l k y l ,   an  a c y l   or  an  a l k y l s u l f o n y l  

g r o u p   h a v i n g   1-3  c a r b o n   a t o m s ,   to  t h e   o b t e n t i o n   of  a  c o m p o u n d  

of  f o r m u l a   I a ,   in  w h i c h   R   is  h y d r o g e n ,  o r  

b)  p r e p a r i n g   a  r e a c t i v e   e s t e r   of  an  a l c o h o l   of  t he   f o r m u l a  

w h e r e i n   Ar,  X,  and  R  have   the   m e a n i n g   d e f i n e d   in  c l a i m   1,  a n d  

r e a c t i n g   the   e s t e r   o b t a i n e d   w i t h   an  a m i n e   of  the   f o r m u l a   N H 2 R l ,  

w h e r e i n   Rl  has   t he   m e a n i n g   d e f i n e d   in  c l a i m   l ,  o r  

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

w h e r e i n   Ar,  X,  R,  and  Rl  have   the   m e a n i n g   d e f i n e d   in  c l a i m   1  o r  

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



4.  A  c o m p o u n d   a c c o r d i n g   to  c l a i m   3  w h e r e i n  X   r e p r e s e n t s  

h y d r o g e n .  

5.  A  c o m p o u n d   a c c o r d i n g   to  c l a i m   4  w h e r e i n   Y  r e p r e s e n t s   F ,  

Br,  or   CH3 0 - .  

6.  A  c o m p o u n d   s e l e c t e d   f r o m   the   g r o u p   c o n s i s t i n g   o f :  

( β ) - 3 - ( 4 - f l u o r o p h e n y l ) - l - m e t h y  l - 3 - p h e n y l p r o p y l a m i n e  ,  

( β ) - 3 - ( 4 - b r o m o p h e n y l ) - l - m e t h y l - 3 - p h e n y l p r o p y l a m i n e  ,  

( @ ) - 3 - ( 4 - m e t h o x y p h e n y l ) - l - m e t h y l - 3 - p h e n y l p r o p y l a m i n e  ,  

( β ) - 3 - ( 3 - b r o m o p h e n y ) - l - m e t h y l - 3 - p h e n y l p r o p y l a m i n e  ,  

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

( E ) - 3 - a m i n o - l - ( 3 - b r o m o p h e n y l ) - l - p h e n y l b u t e n e  ,  

( Z ) - 3 - a m i n o - l - ( 3 - b r o m o p h e n y l ) - l - p h e n y l b u t e n e  ,  

3 - a m i n o - l , l - d i - ( 4 - m e t h o x y o p h e n y l ) - l - b u t e n e  ,  

3 , 3 - d i - ( 4 - f l u o r o p h e n y l ) - l - m e t h y l p r o p y l a m i n s  ,  

( 3 ) - 3 - ( 4 - m e t h o x y p h e n y l ) - 1 - m e t h y l - 3 - p h e n y l p r o p y l a m i n e ,   a n d  

( E ) - 3 - a m i n o - l - ( 4 - b r o m o p h e n y l ) - l - p h e n y l b u t e n e  

or   a  s a l t   or  b i o p r e c u r s o r   t h e r e o f  a s   a d e f i n e d   in  c l a i m   1 .  

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  the   g e n e r a l   f o r m u l a  

w h e r e i n   t h e   d o t t e d   l i n e   r e p r e s e n t s   an  o p t i o n a l .  d o u b l e   b o n d  

and  Ar  r e p r e s e n t s   t h e   g r o u p  

w h e r e i n   Y  is  b o u n d   in  t h e   2 - ,   3 - ,   or   4 - p o s i t i o n   and  r e p r e s e n t s  

a  l o w e r   a l k y l   or   l o w a r  a l k o x y   g r o u p ,   a  h a l o g e n ,   a  t r i f l u o r o -  

m e t h y l   g r o u p   or   an  a m i n o ,   mono-   or   d i - l o w e r   a l k y l a m i n o   g r o u p  ,  

or   Ar  r e p r e s e n t s   a  p y r i d y l   g r o u p   bound   in  t h e   2 - ,   3 - ,   or   4 -  

p o s i t i o n ,   X  r e p r e s e n t s   h y d r o g e n ;   a  l o w e r   a l k y l   or  l o w e r   a l k o x y  

g r o u p ,   a  h a l o g e n ,  a   t r i f l u o r o m e t h y l   g r o u p   or   an  a m i n o ,   mono-  o r  



w h i c h   is  t r a n s f o r m e d   i n t o   the   c o m p o u n d   of  f o r m u l a   Ib  by  s p l i t t  

i n g ;   and  i f   d e s i r e d   c o n v e r t i n g   a  p r i m a r y   amine   o b t a i n e d   a c c o r d -  

ing   to  any  of  p r o c e s s   a l t e r n a t i v e s   a)  to  g)  a b o v e   i n t o   t h e  

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

c o n v e r t i n g   t h e   p r i m a r y   or  s e c o n d a r y   amine   o b t a i n e d   i n t o   a 

t h e r a p 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   t h e r e o f   in  a n -  

h y d r o u s   f o r m   or   any  d e g r e e   of  h y d r a t i o n   p o s s i b l e .  

8.  C o m p o u n d s   u s e f u l   as  i n t e r m e d i a t e s   i n . p r e p a r a t i o n   of  t h e  

c o m p o u n d   d e f i n e d   in  c l a i m   l,  c h a r a c t e r i z e d   by  t h e   f o r m u l a  

w h e r e i n   Ar,  X,  a n d  R   have   t h e   m e a n i n g   d e f i n e d   in  c l a i m   1  a n d  

R '  i s   a  h y d r o g e n   a tom  or   an  a l k y l ,   an  a c y l   or  an  a l k y l s u l f o n y l  

g r o u p   h a v i n g  1 - 3   c a r b o n   a t o m s  ;  

w h e r e i n   A r ,  X ,   a n d  R   have   t h e   m e a n i n g   d e f i n e d   in  c l a i m   1;  

w h e r e i n   Ar,  X,  end  R  have   the   m e a n i n g   d e f i n e d   in  n  c l a i m   1 ;  



w h e r e i n   Ar,  X,  a n d  R   have   t h e   m e a n i n g   d e f i n e d   in  c l a i m   1,  w i t h  

a m m o n i u m f o r m a t e   or   m e t h y l a m m o n i u m f o r m a t e   a c c o r d i n g   to  L e u c k a r t -  

- W a l l a c h ,  

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

to  a  c o m p o u n d   of  f o r m u l a   I b .  

f)  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  

w h e r e i n   Ar,  X,  a n d  R   have   t h e   m e a n i n g   d e f i n e d   a b o v e   and  Z  i s  

a  l e a v i n g   g r o u p   w i t h   an  a m i n e   of  t h e  f o r m u l a   N H 2 R 1  o r   a 
d e r i v a t i v e   t h e r e o f   to  t h e   f o r m a t i o n   of  a  p r i m a r y   or  s e c o n d a r y  
a m i n e   o f  f o r m u l a   Ib  a b o v e ,   w h i c h   f o r m a t i o n   i n v o l v e s   c o n v e r s i o n  

of  an  a m i n e   d e r i v a t i v e   when  a  d e r i v a t i v e   of  an  amine   of  t h e  
f o r m u l a  N H 2 R 1   i s  e m p l o y e d ,   o r  

g)  o x i d i z i n g   t h e   b e n z y l i c   c a r b o n   a tom  of  a  compound   of  t h e  

f o r m u l a  

w h e r e i n   Ar,  X,  and  R  have   t h e   m e a n i n g  d e f i n e d   a b o v e   and  R"  a n d  

R'"  a r e   p r o t e c t i v e   g r o u p s   f o r   t h e   amino   f u n c t i o n ,   f o l l o w e d   by  

e l i m i n a t i o n   of  t he   g r o u p   f o r m e d   by  e x i d a t i o n   at  the   b e n z y l  

c a r b o n   a t o m ,   g i v i n g   a  c o m p o u n d   of  the   f o r m u l a  



w h e r e i n   Ar,  C,  and  R  have   the   m e a n i n g   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   p r e p a r a t i o n   which,   c o m p r i s e s   as  a c t i v e   i n  

g r e d i e n t   a  t h e r a p e u t i c a l l y   e f f e c t i v e   a m o u n t   of  a  compound   d e -  

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

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 l y   a c c e p t a b l e   c a r r i a r .  



w h e r e i n   Ar,  X ,  R  a n d   R1 1 have   the   m e a n i n g   d e f i n e d   in  c l a i m   1 ;  

w h e r e i n   Ar,  X,  R,  a n d  R 1  have   t he   m e a n i n g  d e f i n e d   in  c l a i m   1 w h e r e i n   Ar,  X,  R,  and  have   t he   m e a n i n g   d e f i n e d   in  c l a i m   1 

and  Z  r e p r e s e n t s   F,  Cl ,   Br,   I,  O S O 2 R '  ,   w h e r e i n   R'  is  a n  a l k y l  ,  

a r a l k y l  ,   or  a r y l   g r o u p  ;  

w h e r e i n   Ar,  X,  and  R  have   the   m e a n i n g   d e f i n e d   in  c l a i m   1  and  R" 

and  R"'  a re   p r o t e c t i v e   g r o u p s   f o r   t he   a m i n e  f u n c t i o n  ;  

w h e r e i n   Ar,  X,  a n d  R  h a v e   the   m e a n i n g   d e f i n e d   in  c l a i m   1;  
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