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I 
©  Alpha-amino  acids,  compositions  and  process  for  preparing  said  compounds 

a-Amino  Acids,  compositions  and  process  for  preparing 
said  compounds  a-ethynyl-  and -  a-vinyl-  3,4-  disubstituted 
pheynylalanines  and  esters  thereof,  have  been  prepared  by 
reaction  of  methyl  3,4-dihydroxybenzoate  with  diphenyldich- 
loromethane,  reduction  of  the  so  obtained  methyl  3,4- 
diphenylmethylene-  dioxy-  benzoate  to  3,4- 
diphenylmethylenedioxybenzyl-  alcohol,  and  transforming 
this  to  the  benzylchloride.  This  3,4- 
diphenylmethylenedioxybenzylchloride  reacts  with 
1-trimethyl-  silyl-N-  benzylidene-3-aminoprop-1-yneto  form 
3-(3,4-  diphenylmethylenedioxybenzyl)  -1-trimethysilyl 
N-benzylidene-3-  aminoprop-1-yne. 

With  methyl  chloroformate  this  compound  gives 
3-carbomethoxy-3-  (3,4-  diphenylmethylenedioxybenzyl- 
1-trimethylsilyl -N-benzylidene  -3-aminoprop-1-yne. 

The  benzylidene-group,  the  trimethylsilyl-group  and  the 
diphenyl-methylene-  group  are  removed,  which  results  in 
the  formation  of  a-ethynyl-  3,4-dihydroxy-  phenylalanine. 
The  a-vinyl-  analog  is  obtained  by  hydrogenation  of  an 
intermediate.  The  compounds  have  a  pharmaceutical  activ- 
ity. 



BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   i s   c o n c e r n e d   w i t h  

a - e t h y n y l - a n d   a - v i n y l - 3 , 4 - d i s u b s t i t u t e d   p h e n y l a -  

l a n i n e s   and  e s p e c i a l l y   t h e   3 , 4 - d i h y d r o x y p h e n y l a -  

l a n i n e   s p e c i e s .  

a - M e t h y l - 3 , 4 - d i h y d r o x y p h e n y l a l a n i n e ,  

p a r t i c u l a r l y   i t s   L - i s o m e r ,   i s   a  known  a n t i h y p e r -  

t e n s i v e   a g e n t .   ( U . S .   2 , 8 6 8 , 8 1 8 ;   U .S .   3 , 3 4 4 , 0 2 3 ) .  

N o v e l   a - e t h y n y l - a n d   a - v i n y l - 3 , 4 - d i s u b s t i -  

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

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

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

SUMMARY  OF  THE  INVENTION 

a - E t h y n y l - a n d   a - v i n y l - 3 , 4 - d i - O R - p h e n y l a -  

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

u s e .  



DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

The  p r e s e n t   i n v e n t i o n   i s   e m b o d i e d   in  a -  

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

t h e   f o r m u l a  

w h e r e i n  

L  i s   -CaCH  or  -CH=CH2,  

R 1  a n d   R2  a r e   i n d e p e n d e n t l y   s e l e c t e d   f rom  H  a n d  

C2-C6  a l k a n o y l ,   a n d  

R  i s   C1-C18  a l k y l   or   H .  

The  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 s   of  t h e  

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

g e n e r a l l y   a r e   a c i d   a d d i t i o n   s a l t s   of   s u i t a b l e   o r g a n i c  

or  i n o r g a n i c   a c i d s .   P r e f e r r e d   s a l t s   a r e   t h e   h y d r o -  

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

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

a r e   t h e   h y d r o c h l o r i d e s .  

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

c e n t e r   and  may  o c c u r   in   o p t i c a l l y   a c t i v e   f o r m s ,   i . e . ,  

as  o p t i c a l   i s o m e r s .   T h e s e   i s o m e r s   a r e   c o n v e n t i o n -  

a l l y   d e s i g n a t e d   as  D  and  L,  d  and  1,  +  and  - ,  
(S)  and  (R)  or   by  a  c o m b i n a t i o n   of  t h e s e   s y m b o l s .  

Where   t h e   c o m p o u n d   name  or   f o r m u l a   d o e s   n o t   s p e c i f y  

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

t h e   i n d i v i d u a l   i s o m e r s ,   m i x t u r e s   t h e r e o f   and  r a c e -  

m a t e s .  

Of  t h e   i s o m e r s ,   t h e   L - f o r m   i s   p r e f e r r e d .  



R  may  be  H  or  an  a l k y l   g r o u p ,   p r e f e r -  

a b l y   a  C1-C18  a l k y l   g r o u p .   E x a m p l e s   of  s u i t a b l e  

a l k y l   g r o u p s   a r e   o c t a d e c y l ,   2 - e t h y l h e x y l ,   l a u r y l ,  

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

P r e f e r r e d   R  g r o u p s   a r e   H  a n d   C l -C6   a l k y l .   M o s t  

p r e f e r r e d   R  g r o u p s   a r e   H  and  e t h y l .  

R1  and  R2  i n c l u d e   H  a n d   C2-C6  a l k a n o y l  

g r o u p s .   E x a m p l e s   of   s u i t a b l e   a l k a n o y l   g r o u p s   a r e  

a c e t y l ,   o c t a n o y l ,   p i v a l o y l ,   2 - m e t h y l p r o p a n o y l ,  

h e p t a n o y l ,   b u t a n o y l   and  t h e   l i k e .   The  m o s t   p r e -  
f e r r e d   R l / R 2  s u b s t i t u e n t   i s   h y d r o g e n .  

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

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

E s p e c i a l l y   p r e f e r r e d   a r e   f o r m u l a   I I   c o m p o u n d s  

w h e r e   R  i s   h y d r o g e n   or   C1-C6  a l k y l ,   p r e f e r a b l y  

e t h y l .  

The  L - i s o m e r   f o rm  of  t h e   f o r m u l a   I I   c o m -  

p o u n d   i s   a l s o   more   p r e f e r r e d .  

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

of  t h e   p r e s e n t   i n v e n t i o n   i s   t h a t   h a v i n g   t h e  

f o r m u l a  

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



w h e r e   R  i s   h y d r o g e n   or  C3-C6  a l k y l ,   p r e f e r a b l y   e t h y l .  

The  L - i s o m e r   f o rm  of  t h e   f o r m u l a   I I I   c o m -  

p o u n d s   a r e   a l s o   more   p r e f e r r e d .  

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

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

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

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

O t h e r   b i o l o g i c a l   a c t i v i t i e s   o f  t h e   p r e s e n t  

c o m p o u n d s   i n c l u d e   i n h i b i t i o n   of  3 , 4 - d i h y d r o x y p h e n y l a -  
l a n i n e   (dopa )   d e c a r b o x y l a s e .  

For  t r e a t i n g   h y p e r t e n s i o n ,   t h e   p r e s e n t   c o m -  

p o u n d s   may  be  a d m i n i s t e r e d   to   t h e   h y p e r t e n s i v e   p a t i e n t  

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

t r a t i o n   r o u t e .   C o n v e n t i o n a l   d o s a g e   f o r m s   a r e   u s e d  

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

e . g . ,   s o l u t i o n s ,   d i s p e r s i o n s ,   e m u l s i i o n s ,   e l i x i r s   a n d  

t h e   l i k e .   C o n v e n t i o n a l   c o m p o u n d i n g   i n g r e d i e n t s ,   i . e . ,  

d i l u e n t s ,   c a r r i e r s ,   e t c .   and  c o n v e n t i o n a l   p r e p a r a t i o n  

p r o c e d u r e s   a r e   u t i l i z e d .  

The  d a i l y   d o s a g e   of  t h e   p r e s e n t   c o m p o u n d s   m a y  
be  v a r i e d   as  r e q u i r e d .   In  g e n e r a l ,   a  d a i l y   d o s a g e  

r a n g e   f o r   t h e   h y p e r t e n s i v e   p a t i e n t   i s   a b o u t   50  m g .  
to   a b o u t   5000  mg.  A  p r e f e r r e d   d a i l y   d o s a g e   r a n g e  
i s   a b o u t   100  mg.  to   a b o u t   3500  mg.  A  more   p r e f e r r e d  

d a i l y   d o s a g e   r a n g e   i s   a b o u t   250  to   a b o u t   1500  m g .  

C o m p o u n d s   of  t h e   p r e s e n t   i n v e n t i o n   may  b e  

p r e p a r e d   by  any  c o n v e n i e n t   p r o c e s s .  

An  e s p e c i a l l y   u s e f u l   p r o c e s s   f o r   p r e p a r -  

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

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



w h e r e   L  i s   -C=CH  or  -CH=CH2,  R'  i s   a l k y l   p r e f e r a b l y  

C1-C6  a l k y l ,   and  R3  and  R4  a r e   g r o u p s ,   e . g . ,   H ,  

CH3  or  p h e n y l ,   w h i c h   p e r m i t   h y d r o l y s i s   of  t h e  

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

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

u s i n g   an  a c i d   s u c h   as  HCl ,   HBr,   H3PO4,  in   a  s u i t a b l e  

s o l v e n t   s u c h   as  w a t e r ,   a q u e o u s   a l k a n o l s   and  t h e  

l i k e .   The  h y d r o l y s i s   may  be  c a r r i e d   o u t   a t   r o o m  

t e m p e r a t u r e   or  a t   e l e v a t e d   t e m p e r a t u r e s   up  t o  

a b o u t   1 4 0 ° C .   The  r e a c t i o n   t i m e   w i l l   v a r y   d e p e n d -  

ing   on  o t h e r   p a r a m e t e r s   s u c h   as  t e m p e r a t u r e ,   e t c .  

Where   R  in  f o r m u l a   I  i s   an  a l k y l   g r o u p ,  
t h e   c o m p o u n d   is   p r e p a r e d   by  c o n v e n t i o n a l   e s t e r i f i -  

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

as  i l l u s t r a t e d   by  t h e   f o l l o w i n g   e q u a t i o n  

The  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 s   o f  

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

f rom  t h e   h y d r o l y s i s   r e a c t i o n   d e s c r i b e d   a b o v e .  

Such   s a l t s   may  a l s o   be  o b t a i n e d   by  t r e a t m e n t   o f  

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

u n d e r   s u i t a b l e   c o n d i t i o n s .  



Where   t h e   c o m p o u n d s   of   t h e   p r e s e n t   i n -  

v e n t i o n   a r e   o b t a i n e d   as  r a c e m a t e s ,   t h e y   may  b e  

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

c o n v e n t i o n a l   r e s o l u t i o n   t e c h n i q u e s .   Such   t e c h -  

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

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

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

o u t   on  t h e   O , O , N - t r i a c y l   d e r i v a t i v e s   of  t h e   r a c e m i c  

a c i d   m i x t u r e .   T h e s e   a c y l   d e r i v a t i v e s   a r e   p r e p a r e d  

by  t r e a t m e n t   of  t h e   f r e e   a c i d   m i x t u r e   w i t h   a  
s u i t a b l e   a c y l a t i n g   a g e n t   as  i l l u s t r a t e d   by  t h e  

f o l l o w i n g   e q u a t i o n :  

The  r e s o l u t i o n   p r o c e d u r e   i n c l u d i n g   h y d r o l y s i s   o f  

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

U.S.   3 , 3 4 4 , 0 2 3 .  

C o m p o u n d s   of   t h e   p r e s e n t   i n v e n t i o n  

w h e r e   R1  and  R2  a r e   l o w e r   a l k a n o y l   a r e   p r e p a r e d  

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

c o m p o u n d   w h e r e   R   and  R2  a r e   e a c h   H,  as  i l l u s -  

t r a t e d   by  t h e   f o l l o w i n g   e q u a t i o n :  



To  p r e v e n t   a c y l a t i o n   of  t h e   a-NH2  g r o u p ,   t h e  

r e a c t i o n   may  be  c a r r i e d   o u t   in   an  a c i d   m e d i u m ,  

e . g . ,   g l a c i a l   a c e t i c   a c i d .   An  e x a m p l e   i l l u s t r a -  

t i n g   s u c h   an  a c y l a t i o n   s y s t e m   i s   in   U.S.   3 , 9 8 3 , 1 3 8 .  

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

s e r i e s   of   i n t e r m e d i a t e   s t e p s .   A l l   t e m p e r a t u r e s  

a r e   °C.  The  s y m b o l   Ph  r e p r e s e n t s   t h e   p h e n y l   g r o u p  
in  t h e   f o r m u l a e   b e l o w :  

A  m i x t u r e   of   m e t h y l   3 , 4 - d i h y d r o x y b e n -  

z o a t e   ( 8 . 4 0  g . ;   50  mmol)  and  d i p h e n y l d i c h l o r o m e t h a n e  

was  s t i r r e d   a t   150  +  5°  f o r   15  m i n u t e s .   The  m i x t u r e  

was  c o o l e d ,   t a k e n   up  in  b e n z e n e   and  t h e   b e n z e n e  

s o l u t i o n   w a s h e d   w i t h   5%  a q u e o u s   KHCO3,  s a t u r a t e d  



a q u e o u s   N a C l ,   d r i e d   o v e r   M g S O 4  a n d   c o n c e n t r a t e d  

to   d r y n e s s .   The  c r y s t a l l i n e   r e s i d u e   (m.p .   9 8 -  

100° )   was  r e c r y s t a l l i z e d   f rom  h e x a n e   c o n t a i n i n g  

a  l i t t l e   b e n z e n e   to   g i v e   p u r e   m e t h y l   3 , 4 - d i p h e n y l -  

m e t h y l e n e d i o x y b e n z o a t e   ( 1 5 . 3   g . ,   96%)  m . p .   1 0 3 -  

1 0 5 ° .  

To  a  s t i r r e d   s u s p e n s i o n   of  1 . 4 8   g .  

L iAlH4   in  80  ml .   of  e t h e r   was  a d d e d   d r o p w i s e   a  

s o l u t i o n   of  m e t h y l   3 , 4 - d i p h e n y l m e t h y l e n e d i o x y -  

b e n z o a t e   ( 1 3 . 0 9   g . ;   3 9 . 4   mmol)  in   80  ml .   e t h e r  

and  10  ml .   t e t r a h y d r o f u r a n .   The  r a t e   of  a d d i t i o n  

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

a t   a  g e n t l e   r e f l u x .   The  m i x t u r e   was  t h e n   r e f l u x e d  

45  m i n u t e s .   I t   was  t h e n   c o o l e d   and  5  ml  of  e t h y l  

a c e t a t e   was  a d d e d   d r o p w i s e   f o l l o w e d   by  1 5  m l .   o f  

s a t u r a t e d   a q u e o u s   Na2SO4  and  a b o u t   5  g.  a n h y d r o u s  

MgS04.  The  m i x t u r e   was  f i l t e r e d ,   t h e   i n o r g a n i c  

p r e c i p i t a t e   w a s h e d   w i t h   1 : 1   e t h e r - b e n z e n e ,   a n d  

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

to  d r y n e s s   to   g i v e   1 1 . 6 5   g.  of   3 , 4 - d i p h e n y l -  

m e t h y l e n e d i o x y b e n z y l   a l c o h o l   as  a  c o l o r l e s s   v i s -  

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

On  r e c r y s t a l l i z a t i o n   f rom  h e x a n e - b e n z e n e   an  a l i -  

q u o t   had  m . p .   6 3 - 6 4 ° .  



To  a  s t i r r e d   s o l u t i o n   of  1 1 . 6   g.  ( 3 8  

mmol)  of  3 , 4 - d i p h e n y l m e t h y l e n e d i o x y b e n z y l   a l c o h o l  

in   e t h e r   (80  m l . )   and  p y r i d i n e   ( 0 . 6   m l . )   a t   2 0 ° C .  

was  a d d e d   d r o p w i s e   a  s o l u t i o n   of  SOC12  in   e t h e r  

(40  m l . ) .   The  m i x t u r e   was  c o o l e d   to   0 - 5 ° C . ,  

and  C H 2 C l 2  a n d   w a t e r   we re   a d d e d .   The  l a y e r s   w e r e  

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

w a t e r   and  s a t u r a t e d   a q u e o u s   N a C l ,   d r i e d   o v e r  

MgSO4  and  c o n c e n t r a t e d   to  d r y n e s s   to   y i e l d   3 , 4 -  

d i p h e n y l m e t h y l e n e d i o x y b e n z y l   c h l o r i d e   ( 1 1 . 4 3   g . )  

as  a  c o l o r l e s s   v i s c o u s   o i l :   t l c   ( s i l i c a   g e l  

CH2C12:  R f 0 . 8 ;   i r   (CC14)  no  -OH- ,   nmr  ( C C l 4 )  δ  
4 . 3 4   (s ,   2H),   6 .74   ( d , j = 8 )   2H,  6 .67   ( s ,   1 H ) ,  

7 . 1 - 7 . 6   (m,  1 0 H ) .  

To  a  s t i r r e d   s o l u t i o n   of  1 - t r i m e t h y l -  

s i l y l - N - b e n z y l i d e n e - 3 - a m i n o p r o p - l - y n e   ( 7 . 6 0 9   g . ;  
3 4 . 4   mmol)  in   106  ml .   of  t e t r a h y d r o f u r a n   m a i n t a i n e d  

a t   - 7 8 °   u n d e r   N2  was  a d d e d   d r o p w i s e   1 9 . 5   ml .   o f  

1 . 6 3   N  n - b u t y l   l i t h i u m .   To  t h e   s t i r r e d   d e e p   r e d  

s o l u t i o n   was  t h e n   a d d e d   d r o p w i s e   1 1 . 4 3   g.  ( 3 5 . 4  

mmol)  of  3 , 4 - d i p h e n y l m e t h y l e n e d i o x y b e n z y l   c h l o r i d e  

in  35  ml .   of  t e t r a h y d r o f u r a n .   A f t e r   an  a d d i t i o n a l  

30  m i n u t e s   a t   - 7 8 °   w a t e r   (25  m l . )   was  a d d e d   d r o p -  

w i s e ,   t h e   m i x t u r e   was  warmed   to   2 0 ° ,   10%  a q u e o u s  



NH4Cl,   s o l u t i o n   was  a d d e d   and  t h e   l a y e r s   w e r e  

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

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

w a s h e d   t w i c e   w i t h   c o l d   10%  a q u e o u s   N h 4 C l ,   o n c e  

w i t h   s a t u r a t e d   NaCl  s o l u t i o n ,   d r i e d   o v e r   N a 2 S O 4  
and  c o n c e n t r a t e d   to   d r y n e s s   to   g i v e   3 - ( 3 , 4 -  

d i p h e n y l m e t h y l e n e d i o x y b e n z y l ) - l - t r i m e t h y l s i l y l -  

N N - b e n z y l i d e n e - 3 - a m i n o p r o p - l - y n e   as  a  v i s c o u s  

o r a n g e   o i l   ( 1 8 , 8 6   g ) .  

The  mass   s p e c t r u m   showed   a  l a r g e   m o l e c u l a r  

i o n   p e a k   a t   5 0 1 .  

To  d i i s o p r o p y l a m i n e   (700  mg.)   in   15  m l .  

t e t r a h y d r o f u r a n   a t   - 7 8 °   u n d e r   N2  was  a d d e d   3 .8   m l .  

of   1 . 6 4   M  n - b u t y l l i t h i u m   d r o p w i s e .   A f t e r   5  m i n u t e s ,  

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

s i l y l - N - b e n z y l i d e n e - 3 - a m i n o p r o p - l - y n e   ( 3 . 3 7 8   g . ;  
6 . 74   mmol)  in   15  ml.   t e t r a h y d r o f u r a n   was  a d d e d  

d r o p w i s e   (10  m i n u t e s ) .   A f t e r   an  a d d i t i o n a l   5 

m i n u t e s ,   m e t h y l   c h l o r o f o r m a t e   (680  mg.)   in   t e t r a -  

h y d r o f u r a n   (10  m l . )   was  a d d e d   d r o p w i s e   (5  m i n u t e s ) .  

A f t e r   40  m i n u t e s   a t   - 7 8 °   t h e   s o l u t i o n   was  w a r m e d  

to   0°  and  t h e   c o l o r   l i g h t e n e d   f r o m   d e e p   r e d   t o  

o r a n g e .   A f t e r   10  m i n u t e s   a t   0° ,   w a t e r   (5  m l . )  

was  a d d e d   d r o p w i s e   f o l l o w e d   by  10%  a q u e o u s   NH4Cl  
(30  m l . ) .   The  l a y e r s   w e r e   s e p a r a t e d   and  t h e   m i x -  

t u r e   e x t r a c t e d   as  in   t h e   p r e v i o u s   e x a m p l e ,   d r i e d  



o v e r   Na2SO4  and  c o n c e n t r a t e d   to   d r y n e s s   to   g i v e  

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

b e n z y l i l - t r i m e t h y l s i l y l - N - b e n z y l i d e n e - 3 - a m i n o p r o p -  

1 - y n e   ( 3 . 6 4 5   g . )   as  an  o r a n g e   foam;   mass   s p e c t r u m  

M/e  559 ,   l a r g e   f r a g m e n t a t i o n   p e a k s   a t   287  ( b a s e  

p e a k )   and  2 7 2 .  

C h r o m a t o g r a p h y   of  c r u d e   3 - c a r b o m e t h o x y -  

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

s i l y l - N - b e n z y l i d e n e - 3 - a m i n o p r o p - 1 - y n e   ( 3 . 5 5   g . )  

o v e r   180  g.  of   s i l i c a   g e l   H  e l u t i n g   w i t h   2% 

a c e t o n e   in   c h l o r o f o r m   l e d   to  h y d r o l y s i s   of  t h e  

S c h i f f   b a s e   p r o t e c t i n g   g r o u p  t o   g i v e   t h e   f r e e  

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

d i o x y b e n z y l ) - 3 - a m i n p r o p - l - y n e   ( t l c   s i l i c a   g e l  

3%  a c e t o n e   in   CHC13  R F ~ . 2 )   Mass  s p e c .   M/e  4 7 1 .  



To  a  s o l u t i o n   of  3 - c a r b o m e t h o x y - 3 -  

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

s i l y l - N - b e n z y l i d i n e - 3 - a m i n o p r o p - l - y n e   (610  m g . )  

in  6  ml .   of   m e t h a n o l   u n d e r   n i t r o g e n   a t   20°C  w a s  

a d d e d .   1 . 1   ml.   of  1 . 6   M  NaOCH3  in  CH3OH.  T h e  

s o l u t i o n   was  s t i r r e d   30  m i n u t e s ,   CH2C12  and  c o l d  

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

a q u e o u s   l a y e r   was  w a s h e d   w i t h   C H 2 C l 2  a n d   t h e   c o m -  

b i n e d   CH2Cl2  p h a s e   w a s h e d   w i t h   c o l d   w a t e r   a n d  

s a t u r a t e d   NaCl  s o l u t i o n ,   d r i e d   o v e r   Na2SO4  a n d  

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

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

yne  (505  mg.)   as  a  v i s c o u s   o r a n g e   foam;   nmr  (CDC13) 
1 . 8 0   ( b r o a d   S ,2H)  2 . 4 5   ( s ,  1 H )   3 . 1 0   ( s , 2 H ) ,   3 . 7 5  -  

( s , 3 H )   6 . 7 9 ( d , j = 5 , 2 H ) ,   6 . 7 5   ( s ,   1H) ,   7 . 0 - 7 . 7  

(m,  1 0 H ) .  



A  s o l u t i o n   of  3 - c a r b o m e t h o x y - 3 - ( 3 , 4 -  

d i p h e n y l m e t h y l e n e d i o x y b e n z y l ) - 3 - a m i n o p r o p - l -  

yne  (230  mg.)   in   6N  HC1  (15  m l . )   was  r e f l u x e d   f o r  

2  h o u r s ,   c o o l e d   and  e x t r a c t e d   w i t h   CH2Cl2 .   T h e  

a q u e o u s   a c i d   p h a s e   was  t a k e n   to   d r y n e s s   to  g i v e  

a - e t h y n y l - 3 , 4 - d i h y d r o x y p h e n y l a l a n i n e   h y d r o c h l o r i d e  

(135  mg,  90%)  t l c - n   b u t a n o l   : a c e t i c   a c i d :   w a t e r  

2 5 : 4 : 1 0   s i n g l e   s p o t   RF  0 . 4 ;   n - b u t a n o l : a c e t i c  

a c i d : w a t e r : p y r i d i n e   1 5 : 3 : 1 2 : 1 0   s i n g l e   s p o t   RF 
0 . 6 ;   m a s s   s p e c .   M+  221;  ( D 2 O )  δ  3 . 1 7   ( s , 2 H ) ,  

3 . 2 2   ( s , l H )   6 . 7 0   m , 3 H )  .  

The  HCl  s a l t   o b t a i n e d   in   E x a m p l e   1  H . )  

may  be  c o n v e n t i o n a l l y   n e u t r a l i z e d   or  t r e a t e d  

w i t h   an  HC1  s c a v e n g e r   s u c h   as  p r o p y l e n e   o x i d e  

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

EXAMPLE  2 



A  s o l u t i o n   of  3 - c a r b o m e t h o x y - 3 - ( 3 , 4 -  

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

(90  mg.)   in   10  ml .   of  e t h y l   a c e t a t e   and  0 . 0 2  

ml .   q u i n o l i n e   was  s t i r r e d   in  1  atm  of   h y d r o g e n  

o v e r   20  mg.  of   L i n d l a r ' s   c a t a l y s t   [5%Pd-CaCO3  + 

P b ( O A c ) 2 ]   a t   25°  u n t i l   h y d r o g e n   u p t a k e   c e a s e d .  

The  c a t a l y s t   was  r e m o v e d   by  f i l t r a t i o n   and  t h e  

f i l t r a t e   t a k e n   to   d r y n e s s .   The  n e a r l y   p u r e   p r o -  
d u c t ,   was  p u r i f i e d   by  d r y   c o l u m n   c h r o m a t o g r a p h y  

on  10  g.  of   f i l i c a   g e l   e l u t i n g   w i t h   15%  a c e t o n e  

in   c h l o r o f o r m   to   g i v e   p u r e   3 - c a r b o m e t h o x y - 3 - ( 3 , 4 -  

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

m a s s   s p e c .   M+  401;   nmr  (CDC13)  1 . 7 2   ( s ,   2 H ) ,  

2 . 7 5   (d,  J = 1 4 , 1 H ) , ~   3 . 1 8   ( d , J = 1 4 . 1 H ) - A B   q u a r t e t  

3 . 7 0   ( s , 3 H ) ,   5 . 1 7   ( d , d , J = 1 0 , 2 , l H ) ,   5 . 3 5   ( d , d , J =  

1 8 , 2 , 1 H )   6 . 1 7   ( d , d , J = 1 8 ,   10,   1H)  6 . 7 2 - 6 7 7   (m,  3 H ) ;  

7 . 2 5 - 7 , 8   (mk  10  H ) .  



U t i l i z i n g   t h e   p r o c e d u r e   of  E x a m p l e   1 

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

b e n z y l ) - 3 - a m i n o p r o p - l - e n e   was  h y d r o l y z e d   to   p r o -  
d u c e   a - v i n y l - 3 , 4 - d i h y d r o x y p h e n y l a l a n i n e   h y d r o c h l o r i d e .  

t l c - n - b u t a n o l ,   a c e t i c   a c i d : w a t e r :   p y r i d i n e - 1 5 : 3 : 1 2 : 1 0  

s i n g l e   s p o t   RF  ~ 0 . 6 5 ;   mass   s p e c   M+  2 2 3 : n m r ( D 2 0 )  
δ  3 . 0 3   ( d , J = 1 5 ,   1H) ,   3 , 3 3 ( d , J = 1 5 ,   1H)  AB  q u a r t e t ,  

5 . 3 5   ( d , J = 1 8 ,   1H);   5 . 5 0   ( d , J = 1 2 ,   1H),   6 . 18   ( d , d , J =  

1 8 , 1 2   1H) ,   6 . 6 - 7 . 1   (m  3 H ) .  

The  HC1  s a l t   o b t a i n e d   in   E x a m p l e   2  B  m a y  

be  c o n v e n t i o n a l l y   n e u t r a l i z e d   or  t r e a t e d   w i t h   a n  

HC1  s c a v e n g e r   s u c h   as  p r o p y l e n e   o x i d e   to  o b t a i n   t h e  

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

C l a i m s   to   t h e   i n v e n t i o n .  



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

w h e r e i n  

L  i s   - C ≡ C H   or   - C H = C H 2 ,  

R1  and  R2  a r e   i n d e p e n d e n t l y   s e l e c t e d  f r o m  

H  a n d   C l -C6   a l k a n o y l ,   a n d  

R  i s   C1-C18  a l k y l   or   H .  

2.  The  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 s   of  t h e   C l a i m   1  c o m p o u n d s .  

3.  C o m p o u n d s   of  C l a i m   1  h a v i n g   t h e   L -  

i s o m e r   c o n f i g u r a t i o n .  

4.  C o m p o u n d s   of  C l a i m   1  w h e r e i n   R1 
and  R2  a r e   b o t h   h y d r o g e n .  

5.  C o m p o u n d s   of  C l a i m   4  w h e r e i n   R 

i s   h y d r o g e n .  

6.  C o m p o u n d s   of  C l a i m   1  h a v i n g   t h e  

f o r m u l a  



7.  C o m p o u n d s   of   C l a i m   6  h a v i n g   t h e  

L - i s o m e r   c o n f i g u r a t i o n .  

8.  C o m p o u n d s   of  C l a i m   6  w h e r e i n   R1 
and  R2  a r e   b o t h   h y d r o g e n .  

9.  Compounds   of  C l a i m   6  w h e r e i n   R  i s  

H  or   C 1 - C 6  a l k y l .  

10.  Compounds   of  C l a i m   8  w h e r e i n   R  i s  

e t h y l .  

11.  Compounds   of  C l a i m   8  w h e r e i n   R  i s  

h y d r o g e n .  

12.  C o m p o u n d s   of  C l a i m   11  h a v i n g   t h e  

L - i s o m e r   c o n f i g u r a t i o n .  

13.  C o m p o u n d s   of   C l a i m   1  h a v i n g   t h e  

f o r m u l a  

14.  C o m p o u n d s   of  C l a i m   13  h a v i n g   t h e  

L - i s o m e r   c o n f i g u r a t i o n .  

15.  C o m p o u n d s   of  C l a i m   13  w h e r e i n   R1 
and  R2  a r e   b o t h   h y d r o g e n .  

16.  C o m p o u n d s   of  C l a i m   15  w h e r e i n   R  i s  

H  or   C l - C 6   a l k y l .  



17.  C o m p o u n d s  o f   C l a i m   14  w h e r e i n   R 

i s   e t h y l .  

18.  Compounds   of  C l a i m   16  w h e r e i n   R 

i s   H .  

19.  C o m p o u n d s   of   C l a i m   18  h a v i n g   t h e  

L - i s o m e r   c o n f i g u r a t i o n .  

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

i ng   a  t h e r a p e u t i c a l   e f f e c t i v e   a m o u n t   of  a  c o m -  

p o u n d   of   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 f .  

21.  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   h a v i n g   t h e   f o r m u l a  

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

f o r m u l a  

w h e r e i n  

L  i s   -C≡CH  or   - C H = C H 2 ,  
R  i s   C1-C18  a l k y l   a n d  

R3  and  R4  a r e   i n d e p e n d e n t l y   s e l e c t e d   f r o m  

t h e   g r o u p   c o n s i s t i n g   of  H,  CH3  or   a  

p h e n y l   g r o u p .  



22.  The  p r o c e s s   of  C l a i m   21  w h e r e i n  

R  i s   - C H 3 .  

23.  The  p r o c e s s   of   C l a i m   22  w h e r e i n  

L  i s   - C ≡ C H .  

24.  The  p r o c e s s   of  C l a i m   22  w h e r e i n  

L  i s   -CH=CH2.  
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