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of  formula: 
H.Tyr^'.GIyJCJC.R' 

wherein 
X*  is  selected  from  D-alanyl,  D-valyl,  O-norvalyl,  D-leucyl, 

0-  isoleucyl,  D-norleucyl,  O-methionyl,  D-methionyl  sulphox- 
ide,  D-methionyl  sulphone,  C-methylalanyl,  D-seryl, 
P-threonyl,  D-phenylalanyl,  D-O-methylhomoseryl  and 
P-O-methyl-threony  I  ; 

X4  is  selected  from  i-phenylalanyl,i-4-nitrophenylalanyl, 
1-  4-chlorophenylalanyl  and  i-4-methylphenylalanyl; 

Xs  is  selected  from  D-leucyl,  D-methionyl,  D-prolyl, 
i  -leucyl,  i-methionyl,  /.-prolyl,  D-methionyl  sulphoxide, 
0-  methionyl  sulphone,  i-methionyl  sulphoxide,  i-methionyl 
sulphone  and  cycloleucyl;  and 

R'  is  selected  from  i-seryl,  D-seryl,  i-threonyl,  , 
D-threonyl,  glycyl,  pyrrolidyl,  piperidyl,  morpholinyl  and 
NHR; 
wherein  R  is  alkyl,  benzyl,  cyclohexyl  or  1-hydroxyethyl; 

provided  that  when 
X2  is  D-alanyl,  D-valyl,  D-norvalyl,  D-leucyl.  D-isoleucyl, 

D-norleucyl  or  C-methylalanyl; 
X4  is  i-phenylalanyl,  i-4-nitrophenylalanyl,  i- 

4-chlorophenylalartyl  or  i-4-methylphenylalanyl; 
Xs  is  D-leucyl,  D-methionyl,  D-prolyl,  i  -leucyl, 

1-  methionyl,  L  -prolyl,  D-methionyl  sulphoxide,  D-methionyl 
sulphone,  i-methionyl  sulphoxide  or  i-methionyl  sulphone; 

then  R1  is  other  than  i-seryl,  D-seryl,  i-threonyl, 
D-threonyl,  pyrrolidyl,  piperidyl,  morpholinyl  or  NHR; 
wherein  R  is  alkyl  of  one  to  twenty  carbon  atoms; 

furthermore  that  when 
X2  is  D-seryl,  D-phenylalanyl  or  D-methionyl; 
X5  is  i  -leucyl  or  i-methionyl; 
then  R  is  other  than  alkyl  of  one  to  three  carbon  atoms; 
furthermore  that  when 
X2  is  D-methionyl; 
X4  is  i-phenylalanyl; 
X5  is  i  -prolyl 
then  R  is  other  than  ethyl,  pharmaceutical  formulations 

containing  them  and  their  use  in  medicine  as  morphine-like 
agents  and  as  anaesthetics. 
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P e p t i d e s   of  their  salts  or  their  acid  addition  salts  thereof 
of  formula: 

wherein 
X2  is  selected  from  D-alanyl,  D-valyl,  D-norvalyl,  D-leucyl, 

D-isoleucyl,  D-norleucyl,  D-methionyl,  D-methionyl  sulphox- 
ide,  D-methionyl  sulphone,  C-methylalanyl,  D-seryl, 
p-threonyl,  D-phenylalanyl,  D-O-methylhomoseryl  and 
D-O-rnethyl-threonyl; 

X4 is selected  from L-phenylalanyl,L-4-nitrophenylalanyl, 
L-4-chlorophenylalanyl  and  L-4-methylphenylalanyl; 

X5  is  selected  from  D-leucyl,  D-methionyl,  D-prolyl, 
L-leucyl,  L-methionyl,  L-prolyl,  D-methionyl  sulphoxide, 
D-methionyl  sulphone,  L-methionyl  sulphoxide,  L-methionyl 
suiphone  and  cycloleucyl;  and 

R'  is  selected  from  L-seryl,  D-seryl,  L-threonyl, 
D-threonyl,  glycyl,  pyrrolidyl,  piperidyl,  morpholinyl  and 
NHR; 
wherein  R  is  alkyl,  benzyl,  cyclohexyl  or  1-hydroxyethyl; 

provided  that  when 
X2  is  D-alanyl,  D-valyl,  D-norvalyl,  D-leucyl,  D-isoleucyl, 

D-norleucyl  or  C-methylalanyl; 
X4  is  L-phenylalanyl,  L-4-nitrophenylalanyl,  L- 

4-chlorophenylalanyl  or  L-4-methylphenylalanyl; 
X5  is  D-leucyl,  D-methionyl,  D-prolyl,  L-leucyl, 

L-methionyl,  L-prolyl,  D-methionyl  sulphoxide,  D-methionyl 
sulphone,L-methionyl  sulphoxide  or L-methionyl  sulphone; 

then  R'  is  other  than  L-seryl,  D-seryl,  L-threonyl, 
D-threonyl,  pyrrolidyl,  piperidyl,  morpholinyl  or  NHR; 
wherein  R  is  alkyl  of  one  to  twenty  carbon  atoms; 

furthermore  that  when 
X2  is  D-seryl,  D-phenylalanyl  or  D-methionyl; 
X'  is  L-leucyl  or  L-methionyl; 
then  R  is  other  than  alkyl  of  one  to  three  carbon  atoms; 
furthermore  that  when 
X2  is  D-methionyl; 
X'  is  L-phenylalanyl; 
X'  is  L-prolyl 
then  R  is  other  than  ethyl,  pharmaceutical  formulations 

containing  them  and  their  use  in  medicine  as  morphine-like 
agents  and  as  anaesthetics. 



T h i s   i n v e n t i o n   r e l a t e s   to   p e p t i d e s   and   d e r i v a -  

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

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

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

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

The  p r e s e n t   i n v e n t i o n   more   p a r t i c u l a r l y   r e l a t e s  

to  t h e   p e p t i d e s   of   f o r m u l a   ( I ) ;  

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

In   f o r m u l a   ( I ) ,  

X2  i s   s e l e c t e d   f r o m   D - a l a n y l ,   D - v a l y l ,   D - n o r v a l y l ,  

D - l e u c y l ,   D - i s o l e u c y l ,   D - n o r l e u c y l ,   D - m e t h i o n y l ,  

D - m e t h i o n y l   s u l p h o x i d e ,   D - m e t h i o n y l   s u l p h o n e ,   C - m e t h y l -  

a l a n y l ,   D - s e r y l ,   D - t h r e o n y l ,   D - p h e n y l a l a n y l ,   D - o - m e t h y l -  

h o m o s e r y l   and   D - o - m e t h y l t h r e o n y l ;  



X4  i s   s e l e c t e d   f r o m   L - p h e n y l a l a n y l ,   L - 4 - n i t r o -  

p h e n y l a l a n y l ,   L - 4 - c h l o r o p h e n y l a l a n y l   and   L - 4 - m e t h y l -  

p h e n y l a l a n y l ;  

X5  i s   s e l e c t e d   f r o m   D - l e u c y l ,   D - m e t h i o n y l ,  

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

s u l p h o x i d e ,   D - m e t h i o n y l   s u l p h o n e ,   L - m e t h i o n y l   s u l p h o x i d e ,  

L - m e t h i o n y l   s u l p h o n e   and   c y c l o l e u c y l ;   a n d  

R1  i s   s e l e c t e d   f r o m   L - s e r y l ,   D - s e r y l ,   L - t h r e o n y l ,  

D - t h r e o n y l ,   g l y c y l ,   p y r r o l i d y l ,   p i p e r i d y l ,   m o r p h o l i n y l  

and   NHR, 

w h e r e i n   R  i s   a l k y l ,   b e n z y l ,   c y c l o h e x y l   or   1 - h y d r o x y -  

e t h y l ;  

p r o v i d e d   t h a t   w h e n  

X2  i s   D - a l a n y l ,   D - v a l y l ,   D - n o r v a l y l ,   D - l e u c y l ,  

D - i s o l e u c y l ,   D - n o r l e u c y l   or   C - m e t h y l a l a n y l ;  

X4  i s   L - p h e n y l a l a n y l ,   L - 4 - n i t r o p h e n y l a l a n y l ,  

L - 4 - c h l o r o p h e n y l a l a n y l   or   L - 4 - m e t h y l p h e n y l a l a n y l ;  

X5  i s   D - l e u c y l ,   D - m e t h i o n y l ,   D - p r o l y l ,   L - l e u c y l ,  

L - m e t h i o n y l ,   L - p r o l y l ,   D - m e t h i o n y l   s u l p h o x i d e ,   D - m e t h i o n y l  

s u l p h o n e ,   L - m e t h i o n y l   s u l p h o x i d e   o r   L - m e t h i o n y l   s u l p h o n e ;  

t h e n   R1  i s   o t h e r   t h a n   L - s e r y l ,   D - s e r y l ,  

L - t h r e o n y l ,   D - t h r e o n y l ,   p y r r o l i d y l ,   p i p e r i d y l ,   m o r p h o -  

l i n y l   o r   o t h e r   t h a n   NHR,  w h e r e i n   R  i s   a l k y l   of   one  t o  

t w e n t y   c a r b o n   a t o m s ;  

f u r t h e r m o r e   t h a t   w h e n  

X2  i s   D - s e r y l ,   D - p h e n y l a l a n y l   or   D - m e t h i o n y l ;  



X 5  i s   L - l e u c y l   or   L - m e t h i o n y l ;  

t h e n   R  i s   o t h e r   t h a n   a l k y l   of   one  to  t h r e e  

c a r b o n   a t o m s ;  

f u r t h e r m o r e   t h a t   w h e n  

X2  i s   D - m e t h i o n y l ;  

X 4  i s   L - p h e n y l a l a n y l ;  

X5  i s   L - p r o l y l  

t h e n   R  i s   o t h e r   t h a n   e t h y l .  

I n   f o r m u l a   ( I ) ,   t h e   a l k y l   g r o u p   R  may  i n  

p a r t i c u l a r   h a v e   1  to   5  c a r b o n   a t o m s ,   f o r   e x a m p l e   1  o r  

2,  b u t   a l k y l   g r o u p s   h a v i n g   f o r   e x a m p l e   1  to  10  o r   1  t o  

20  c a r b o n   a t o m s   a r e   to  be  u n d e r s t o o d   as  a l s o   i n c l u d e d .  

As  a  p r e f e r r e d   p o s s i b i l i t y ,   X5  i s   s e l e c t e d  

f r o m   D - l e u c y l ,   D - m e t h i o n y l   and   D - p r o l y l .  

As  a  s u b c l a s s   w i t h i n   f o r m u l a   ( I )   may  be  m e n t i o n e d  

t h o s e   p e p t i d e s   w h e r e i n  

X2  i s   D - a l a n y l ;  

X4  i s   s e l e c t e d   f r o m   L - p h e n y l a l a n y l   and   L - 4 -  

n i t r o p h e n y l a l a n y l ;  

X5  i s   s e l e c t e d   f r o m   D - l e u c y l   and   D - m e t h i o n y l ;  

and   . 

R  i s   m e t h y l   or   e t h y l ,  

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

As  a  f u r t h e r   s u b c l a s s   w i t h i n   f o r m u l a   ( I )   may  b e  

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



X2  i s   D - a l a n y l ,   D - m e t h i o n y l   or   D - m e t h i o n y l  

s u l p h o x i d e ;  

X4  i s   L - p h e n y l a l a n y l   or   L - n i t r o p h e n y l a l a n y l ;  

X5  i s   D - l e u c y l ,   D - p r o l y l ,   L - p r o l y l ,   c y c l o l e u c y l ,  

D - m e t h i o n y l   or   D - m e t h i o n y l   s u l p h o x i d e ;   a n d  

R  i s   m e t h y l ,   e t h y l ,   b e n z y l ,   c y c l o h e x y l   o r  

1 - h y d r o x y e t h y l ,   and   t h e i r   a c i d   a d d i t i o n   s a l t s .  

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

and   t h e i r   r a d i c a l s   a r e   t h o s e   c o n v e n t i o n a l   i n   t h e   a r t  

and   may  be  f o u n d   i n ,   f o r   e x a m p l e ,   B i o c h e m i s t r y ,   1 1 ,  

1 7 2 6   ( 1 9 7 2 ) .   In   t h e   a b o v e   and   t h r o u g h o u t   t h e   f o l l o w i n g  

a l l   r e f e r e n c e s   a r e   to  t h e   L - a m i n o   a c i d s   and   t h e i r  

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

o t h e r w i s e   s t a t e d .  

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

a d d i t i o n   s a l t s ,   when   a s s e s s e d   by  a  n u m b e r   o f   s t a n d a r d  

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

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

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

e f f e c t i v e   i n   t h i s   r e s p e c t   w h e n   a d m i n i s t e r e d   by   a  v a r i e t y  

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

v e n o u s   or   i n t r a c e r e b r o v e n t r i c u l a r   i n j e c t i o n .   I l l u s t r a t i v e  

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

f o l l o w i n g ,   w h i c h   s h o u l d   be  u n d e r s t o o d   to  be  n o n - l i m i t i n g .  



( i )   A b o l i t i o n   of   t h e  r i g h t i n g   r e f l e x .   T h i s   i s  

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

c h l o r a l   h y d r a t e   ( 2 , 2 , 2 - t r i c h l o r o - 1 , 1 - e t h a n o l ) ,   u r e t h a n  

( e t h y l   c a r b a m a t e )   and   t h e   b a r b i t u r a t e s   ( d e r i v a t i v e s   o f  

b a r b i t u r i c   a c i d ) .   An  a n i m a l   l a c k i n g   t h i s  r e f l e x   d o e s  

n o t   r o l l   o v e r   or   a t t e m p t   to   r e g a i n   i t s   n o r m a l   p o s t u r e  

when  p l a c e d   on  i t s   b a c k .  

( i i )   A b o l i t i o n   of   t h e   p i n n a l  r e f l e x .   In   t h i s   p r o c e d u r e  

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

i n   t h e   n o r m a l   ( c o n t r o l )   a n i m a l   t h e r e   i s   a  r e s u l t a n t  

r e f l e x   t w i t c h   or   s h a k e   of   t h e   a f f e c t e d   p i n n a .  

( i i i )   A b o l i t i o n   of   t h e   c o r n e a l   r e f l e x .   In   t h i s   p r o c e -  

d u r e   t h e   c o r n e a   i s   l i g h t l y   t o u c h e d   w i t h   a  w i r e   or   ' 

s i m i l a r ;   i n   t h e   n o r m a l   ( c o n t r o l )   a n i m a l   t h e r e   i s   a  

r e s u l t a n t   r e f l e x   b l i n k   of  t h e   e y e l i d s .   T h i s   r e f l e x  

i s   of   c l i n i c a l   i m p o r t a n c e   in   man  i n   t h a t   i t   i s   one  o f  

t h e   l a s t   r e f l e x e s   to  be  a b o l i s h e d   d u r i n g   t h e   i n d u c t i o n  

of   g e n e r a l   a n a e s t h e s i a .  

E a c h   of   t h e   f o r e g o i n g   e f f e c t s   ( i ) ,   ( i i )   a n d  

( i i i )   may  be  r e v e r s e d   by  a d m i n i s t r a t i o n   of   t h e   k n o w n  

n a r c o t i c   a n t a g o n i s t   n a l o x o n e   ( 1 - N - a l l y l - 7 , 8 - d i h y d r o - 1 4 -  

h y d r o x y n o r m o r p h i n o n e ) .   H o w e v e r   i t   h a s   b e e n   f o u n d   t h a t  

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

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

a c u t e   b o l u s   i n j e c t i o n   i n   up  to  l e t h a l   d o s e s .  



In   t h e   a c i d   a d d i t i o n   s a l t s   o f   t h e   p e p t i d e s   o f  

f o r m u l a   ( I )   t h e   a c t i v i t y   r e s i d e s   i n   t h e   b a s e   and   t h e  

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

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

s u c h   s u i t a b l e   a c i d s   i n c l u d e  

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

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

(b)   o r g a n i c   a c i d s :   t a r t a r i c ,   a c e t i c ,   c i t r i c ,   m a l i c ,  

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

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

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

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

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

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

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

of   t h e   a c c e p t a b l e   s a l t s   by   t e c h n i q u e s   w e l l   known   i n   t h e  

a r t .  

The  p e p t i d e s   of   f o r m u l a   ( I )   and   t h e i r   p h a r m a -  

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

a d d i t i o n   s a l t s   may  be  u s e d  i n  t h e   f i e l d s   of   b o t h   h u m a n  

and   v e t e r i n a r y   m e d i c i n e   f o r   t h e   i n d u c t i o n   a n d / o r   m a i n -  

t e n a n c e   o f   a n a e s t h e s i a   i n   a  m a m m a l .  

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

e i t h e r   a l o n e   as  t h e   s o l e   a n a e s t h e t i c   a g e n t   o r   i n  



c o m b i n a t i o n   w i t h   one  or   more   o t h e r   s u b s t a n c e s   w h i c h   m a y  

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

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

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

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

a d m i n i s t r a t i o n   t h e   v a r i o u s   a g e n t s   may  be  a d m i n i s t e r e d  

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

As  one  p o s s i b i l i t y   t h e   p e p t i d e   or   s a l t   t h e r e o f  

may  be  a d m i n i s t e r e d   s u b s e q u e n t   to   a d m i n i s t r a t i o n   of  a  

b e n z o d i a z e p i n e   t r a n q u i l l i z e r   s u c h   as  c h l o r d i a z e p o x i d e  

( 7 - c h l o r o - 2 - m e t h y l a m i n o - 5 - p h e n y l - 3 H - 1 , 4 - b e n z o d i a z e p i n e  

4 - o x i d e ) ,   d i a z e p a m ( 7 - c h l o r o - 1 , 3 - d i h y d r o - I - m e t h y l - 5 -  

p h e n y l - 2 H - l , 4 - b e n z o d i a z e p i n - 2 - o n e )   and   o x a z e p a m ( 7 - c h l o r o -  

1 , 3 - d i h y d r o - 3 - h y d r o x y - 5 - p h e n y l - 2 H - 1 , 4 - b e n z o d i a z e p i n - 2 -  

o n e ) .  

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

may  be  a d m i n i s t e r e d   f o r   t h e   m a i n t e n a n c e   of   a n a e s t h e s i a  

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

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

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

5 - ( 1 - m e t h y l b u t y l ) - 2 - t h i o b a r b i t u r a t e ) .  

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

( I )   and   t h e i r   p h a r m a c o l o g i c a l l y   and   p h a r m a c e u t i c a l l y  

a c c e p t a b l e   a c i d   a d d i t i o n   s a l t s ,   w i t h i n   t h e   f i e l d   o f  

a n a e s t h e s i a ,   i s   t h e   i n d u c t i o n   a n d / o r   m a i n t e n a n c e   of  t h e  

s t a t e   r e f e r r e d   to  as  " n e u r o l e p t a n a l g e s i a " ,   a  c o n d i t i o n  



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

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

D o r l a n d ' s   I l l u s t r a t e d   M e d i c a l   D i c t i o n a r y ,   t w e n t y - f i f t h  

e d i t i o n ,   p u b l i s h e d   b y  W . B .   S a u n d e r s ,   1 9 7 4 ,   a t   p a g e   1 0 4 1 ,  

and   "The  P h a r m a c o l o g i c a l   B a s i s   of   T h e r a p e u t i c s " ,   G o o d m a n ,  

L . S .   and  G i l m a n ,   A,  e d s . ,   f i f t h   e d i t i o n ,   p u b l i s h e d   b y  

M a c M i l l a n   P u b l i s h i n g   Co.  I n c . ,   1 9 7 5 ,   e s p e c i a l l y   a t  

C h a p t e r   8,  p a g e s   97  to   101 ,   a l l   of   w h i c h   i s   i n c o r p o r a t e d  

h e r e i n   by  r e f e r e n c e   h e r e t o ) .   T h i s   c o n d i t i o n   i s   r e c o g -  

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

p e r f o r m a n c e   of   p r o c e d u r e s   s u c h   as  b r o n c h o s c o p y ,   X - r a y  

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

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

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

c i t r a t e   ( N - ( 1 - p h e n e t h y l - 4 - p i p e r i d y l ) p r o p i o n a n i l i d e  

c i t r a t e )   and   t h e  n e u r o l e p t i e   a g e n t   d r o p e r i d o l   ( 1 - { 1 - [ 3 -  

( P - f l u o r o b e n a o y l ) p r a p y l ]  - 1 , 2 , 3 , 6 - t e t r a h y d r o - 4 - p y r i d y l } -  

2 - b e n z i m i d a z o l i n o n e )   h a s   f o u n d   a c c e p t a n c e   f o r   u s e   i n  

s u c h   c i r c u m s t a n c e s .  

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

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

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

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

and   v a l u a b l e   a d d i t i o n   to  t h e   a r m a m e n t a r i u m   of   t h e  



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

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

r e q u i r e d .  

In   a d d i t i o n   to  t h e i r   a b i l i t y   b o t h   to   i n d u c e   a n d  

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

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

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

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

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

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

The  p h a r m a c o l o g i c a l   p r o p e r t i e s   and   t h e r a p e u t i c  

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

s e e   f o r   e x a m p l e   "The  P h a r m a c o l o g i c a l   B a s i s   of   T h e r a -  

p e u t i c s " ,   G o o d m a n ,   L . S .   and  G i l m a n ,   A . e d s . ,   p u b l i s h e d  

by  The  M a c M i l l a n   C o m p a n y ,   New  Y o r k ,   t h i r d   e d i t i o n  

( 1 9 6 5 )   e s p e c i a l l y   a t   C h a p t e r   15,   p a g e s   247  to   266 ,   a n d  

" M a r t i n d a l e :   The  E x t r a   P h a r m a c o p o e i a " ,   B l a c o w ,   N . W .  

e d . ,   p u b l i s h e d   by  The  P h a r m a c e u t i c a l   P r e s s ,   L o n d o n ,  

t w e n t y - s i x t h   e d i t i o n   ( 1 9 7 2 )   e s p e c i a l l y   a t   p a g e s   1100  t o  

1 1 0 6 ,   a l l   of   w h i c h   i s   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e  

h e r e t o .   As  i s   w e l l   known  h o w e v e r   ( G o o d m a n ,   L . S .   e t   a l . ,  

l o c .   d i t ,   C h a p t e r   16)  r e p e a t e d   a d m i n i s t r a t i o n   of  m o r p h i n e  

can   l e a d   to  t h e   r e c i p i e n t   d e v e l o p i n g   an  a d d i c t i o n   t o  

t h e   d r u g   and  t o l e r a n c e   to  i t s   e f f e c t s   and   to  h i s   m a n i -  

f e s t i n g   w i t h d r a w a l   s y m p t o n s   when   a d m i n i s t r a t i o n   i s   d i s -  

c o n t i n u e d .   F o r   many  y e a r s   t h e r e f o r e   r e s e a r c h   h a s   b e e n  



c o n d u c t e d   w i t h   t h e   a im  of   a   c o m p o u n d   h a v i n g  

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

d i s a d v a n t a g e s .  

The  m o r p h i n e   a g o n i s t   p r o p e r t i e s   of   t h e   p e p t i d e s  

of   f o r m u l a   ( I )   and   t h e i r   d e r i v a t i v e s   as  h e r e i n b e f o r e  

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

by  way  of   i l l u s t r a t i o n   and   s h o u l d   be  u n d e r s t o o d   to   b e  

n o n - l i m i t i n g .  

(A)  I n  v i t r o  :  

( i )   I n h i b i t i o n   of   n o u r a l l y   e v o k e d   c o n t r a c -  

o f   t h e   i s o l a t e d   mouse   vas   d e f e r e n s   when   t e s t e d   b y  .  

t h e   m e t h o d   of   H u g h e s   e t   a l   ( B r a i n   R e s e a r c h ,   88  ( 1 9 7 5 )  

296)   ( u s i n g  p u l s e s   a t   0 . 1   H z ) ,   t h e   i n h i b i t i o n   b e i n g  

b y   t h e   known   n a r c o t i c   a n t a g o n i s t   n a l o x o n e  

( 1 - N - a l l y l - 7 , 8 - d i h y d r o - 1 4 - h y d r o x y   n o r m o r p h i n o n e ) .  

( i i )   R e d u c t i o n   of  e l e c t r i c a l l y - i n d u c e d  

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

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

( h r i t .  J .   P b a r m a c o l . ,   ,  1 2   ( 1 9 5 7 )   1 1 9 - 1 2 7 ) .   ( E a c h  

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

w i t h   a  2 - 3 g   l o a d .   S t i m u l u s   p a r a m e t e r s :   f r e q u e n c y :  

0 . 1 H z ;   d u r a t i o n :   0 . 4 m s ;   v o l t a g e   ( s u p r a m a x i m a l )   3 0 - 4 0 V ;  

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



(B)  In   v i v o  :  

( i )   The  c o m p o u n d s   e x h i b i t   a n a l g e s i c   a c t i v i t y ,  

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

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

c a t i o n   of   t h e   m e t h o d   of  E d d y ,   N .B.   e t   al . .   ( J .   P h a r m .  

E x p .   T h e r a p .   1 0 7 ,   385  ( 1 9 5 3 ) ) ,   t h e   c o m p o u n d s   b e i n g  

a d m i n i s t e r e d   by  i n t r a c e r e b r o v e n t r i c u l a r   i n j e c t i o n ,   a n d  

t h i s   a c t i v i t y   i s   a b o l i s h e d   by  n a l o x o n e .  

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

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

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

by   a  m o d i f i c a t i o n   of   t h e   m e t h o d   of   H e n d e r s h o t   L . C .   a n d  

F o r s a i t h   J . ,   J .   of   P h a r m .   a n d  E x p .   T h e r . ,   1 9 5 9 ,   V o l .   1 2 5 ,  

p g .   237 ;   t h e   c o m p o u n d s   b e i n g   a d m i n i s t e r e d   o r a l l y ;   a n d  

t h e   a b o l i t i o n   b e i n g   r e v e r s e d   by  n a l o x o n e .  

( i i )   The  c o m p o u n d s   e x h i b i t   a n t i t u s s i v e   a c t i -  

v i t y ,   f o r   e x a m p l e   when   t e s t e d   i n   g u i n e a - p i g s   a c c o r d i n g  

to   t h e   m e t h o d   o f   B o u r a   e t   a l ,   B r i t .  J .   P h a r m a c o l ,   3 9 ,  

( 1 9 7 0 )   2 2 5 .  

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

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

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

B e c a u s e   of   t h e i r   m o r p h i n e   a g o n i s t   a c t i v i t y  

a l r e a d y   a l l u d e d   to  t h e   p e p t i d e s   of   f o r m u l a   ( I )   t o g e t h e r  

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



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

t r e a t m e n t   of   mammals   i n   t h e   f i e l d s   o f   b o t h   human   a n d  

v e t e r i n a r y   m e d i c i n e   i n   a n y   c o n d i t i o n   w h e r e   an  a g e n t   w i t h  

a  m o r p h i n e - l i k e   e f f e c t   i s   i n d i c a t e d .   S p e c i f i c   u t i l i t i e s  

t h a t   may  be  m e n t i o n e d ,   by  way  of   e x a m p l e ,   i n c l u d e   t h e  

f o l l o w i n g :  

(1)   The  r e l i e f   o f   p a i n   ( a n a l g e s i a ) ,   f o r   e x a m p l e   p a i n  

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

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

c a n c e r ,   p a i n   i n   t h e   p o s t - o p e r a t i v e   p e r i o d ,   and   o b s t e t r i -  

c a l   p a i n .  

(2)   S e d a t i o n ,   f o r   e x a m p l e   i n   p r e - a n a e s t h e t i c   m e d i -  

c a t i o n ;   t r a n q u i l l i z a t i o n ;   t h e   i n d u c t i o n   of   s l e e p ,  

e s p e c i a l l y   w h e r e   s l e e p l e s s n e s s   i s   due  to  p a i n   or   c o u g h ;  

a n d   t h e   r e l i e f   o f   a n x i e t y   i n   g e n e r a l .  

(3)   The  s u p p r e s s i o n   of  c o u g h .  

(4)   The  r e l i e f   of   d y s p n o e a ,   f o r   e x a m p l e   t h a t   o f  

a c u t e   l e f t   v e n t r i c u l a r   f a i l u r e   or   p u l m o n a r y   o e d e m a .  

(5 )   The  i n d u c t i o n   of   c o n s t i p a t i o n ,   f o r   e x a m p l e   a f t e r  

i l e o s t o m y   or   c o l o s t o m y ,   and   t h e   t r e a t m e n t   of   d i a r r h o e a  

a n d   d y s e n t e r y .  

(6 )   The  i n d u c t i o n   of   e u p h o r i a   and   t h e   t r e a t m e n t   o f  

d e p r e s s i o n ,   f o r   e x a m p l e   when  a l l i e d   to   t h e   r e l i e f   o f  

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



F o r   e a c h   of   t h e   u t i l i t i e s   r e c i t e d   h e r e i n b e f o r e  

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

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

a n d / o r   m a i n t e n a n c e   of   a n a e s t h e s i a   ( f o r   e x a m p l e   t h e  

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

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

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

s p e c i f i c a l l y   i d e n t i f i e d   h e r e i n b e f o r e   u n d e r   ( 1 ) ,   ( 2 ) ,  

( 3 ) ,   ( 4 ) ,   (5)   or   ( 6 ) )   t h e   a m o u n t   r e q u i r e d   of  t h e  

p e p t i d e   or   a c i d   a d d i t i o n   s a l t   t h e r e o f   ( h e r e a f t e r   r e f e r -  

r e d   to  as  t h e   a c t i v e   i n g r e d i e n t )   w i l l   v a r y   w i t h   t h e  

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

r e q u i r e d   e x t e n t   of   t h e   d e s i r e d   e f f e c t ,   and   w i l l  

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

v e t e r i n a r i a n .   In   g e n e r a l   h o w e v e r   f o r   e a c h   of   t h e s e  

u t i l i t i e s   t h e   d o s a g e   w i l l   be  i n   t h e   r a n g e   0 . 0 0 2 5 µ g   t o  

40mg  p e r   k i l o g r a m   b o d y w e i g h t   of   mammal ,   p r e f e r a b l y  

O . O l y g   to  4 . O m g / k g   and   o p t i m a l l y   0 . 2 5   to  4 0 0 p g / k g   ( a l l  

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

The  a c t i v e   i n g r e d i e n t s   may  be  a d m i n i s t e r e d   b y  

a n y   r o u t e   a p p r o p r i a t e   to  t h e   e f f e c t   to  be  a c h i e v e d ,  

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

( b u c c a l ) ,   v a g i n a l   and   p a r e n t e r a l   ( i n c l u d i n g   s u b c u t a n e o u s ,  

i n t r a m u s c u l a r   and   i n t r a v e n o u s ) .   I t   w i l l   be  a p p r e c i a t e d  

t h a t   t h e   p r e f e r r e d   r o u t e   w i l l   v a r y   w i t h   t h e   e f f e c t   t o  



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

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

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

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

to  be  a d m i n i s t e r e d   as   t h e   raw  c h e m i c a l   i t   i s   p r e f e r a b l e  

to  p r e s e n t   them  as  a  p h a r m a c e u t i c a l   f o r m u l a t i o n   p r e p a r a -  

t i o n .  

The  f o r m u l a t i o n s ,   b o t h   v e t e r i n a r y   and   f o r   h u m a n  

u s e ,   of   t h e   p r e s e n t   i n v e n t i o n   c o m p r i s e   an  a c t i v e  

i n g r e d i e n t ,   as  a b o v e   d e f i n e d ,   t o g e t h e r   w i t h   one  or   m o r e  

a c c e p t a b l e   c a r r i e r s   t h e r e f o r   and   o p t i o n a l l y   o t h e r  

t h e r a p e u t i c   i n g r e d i e n t s .   The  c a r r i e r ( s )   m u s t   b e  

" a c c e p t a b l e "   i n   t h e   s e n s e   o f   b e i n g   c o m p a t i b l e   w i t h   t h e  

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

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

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

w i t h   w h i c h   p e p t i d e s   a r e   known   to  be  i n c o m p a t i b l e .  

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

r e c t a l ,   n a s a l ,   t o p i c a l   ( b u c c a l ) ,   v a g i n a l   or   p a r e n t e r a l  

( i n c l u d i n g   s u b c u t a n e o u s ,   i n t r a m u s c u l a r   and   i n t r a v e n o u s )  

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

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

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

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

may  be  p r e p a r e d   by   a n y   of   t h e   m e t h o d s   w e l l   k n o w n   i n   t h e  

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



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

t h e   c a r r i e r   w h i c h   c o n s t i t u t e s   one  or   more   a c c e s s o r y  

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

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

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

or   f i n e l y   d i v i d e d   s o l i d   c a r r i e r s   or   b o t h ,   and  t h e n ,   i f  

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

l a t i o n .  

F o r m u l a t i o n s   of   t h e   p r e s e n t   i n v e n t i o n   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   may  be  p r e s e n t e d   as  d i s c r e t e  

u n i t s   s u c h   as  c a p s u l e s ,   c a c h e t s   or   t a b l e t s   e a c h  

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

d i e n t ;   as  a  p o w d e r   or   g r a n u l e s ;   or   as  a  s o l u t i o n   or   a  

s u s p e n s i o n   i n   an  a q u e o u s   l i q u i d   or   a  n o n - a q u e o u s   l i q u i d ;  

o r   as  an  o i l - i n - w a t e r   l i q u i d   e m u l s i o n   or   a  w a t e r - i n - o i l  

l i q u i d   e m u l s i o n .   The  a c t i v e   i n g r e d i e n t   may  a l s o   b e  

p r e s e n t e d   as  a  b o l u s ,   e l e c t u a r y   or   p a s t e .  

A  t a b l e t   may  be  made  by  c o m p r e s s i o n   or   m o u l d i n g ,  

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

C o m p r e s s e d   t a b l e t s   may  be  p r e p a r e d   by  c o m p r e s s i n g   i n   a  

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

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

m i x e d   w i t h   a  b i n d e r ,   l u b r i c a n t ,   i n e r t   d i l u e n t ,   l u b r i c a -  

t i n g ,   s u r f a c e   a c t i v e   or   d i s p e r s i n g   a g e n t .   M o u l d e d   t a b l e t s  



may  be  made  by  m o u l d i n g   in   a  s u i t a b l e   m a c h i n e ,   a  

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

i n e r t   l i q u i d   d i l u e n t .  

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

c o m p o u n d s   of   f o r m u l a   ( I )   may  be  r e n d e r e d   l e s s  l i a b l e  

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

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

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

n a l o x o n e   ( l - N - a l l y l - 7 , 8 - d i h y d r o - l 4 - h y d r o x y   n o r m o r p h i n o n e )  

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

c o m p o u n d s   o f   f o r m u l a   ( I )   w o u l d   t h u s   be  u n a f f e c t e d   w h e n  

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

w o u l d   be  a n t a g o n i z e d   and   c o u n t e r e d   by  t h e   n a l o x o n e   i f  

i n t r a v e n o u s   a d m i n i s t r a t i o n   w e r e   e f f e c t e d .  

F o r m u l a t i o n s   f o r   r e c t a l   a d m i n i s t r a t i o n   may  b e  

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

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

a d m i n i s t r a t i o n   i s   n a s a l   d r o p 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   i n   a q u e o u s   or   o i l y   s o l u t i o n .  

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

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

a c a c i a   or   t r a g a c a n t h ;   and   p a s t i l l e 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   i n   an  i n e r t   b a s i s   s u c h   as  g e l a t i n   a n d  



g l y c e r i n ,   or   s u c r o s e   and  a c a c i a .  

F o r m u l a t i o n s   s u i t a b l e   f o r   v a g i n a l   a d m i n i s t r a -  

t i o n   may  be  p r e s e n t e d   as  p e s s a r i e s ,   c r e a m s ,   p a s t e s   o r  

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

a c t i v e   i n g r e d i e n t   s u c h   c a r r i e r s   as  a r e   known  i n   t h e  

a r t   to  be  a p p r o p r i a t e .  

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

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

i s o t o n i c   w i t h   t h e  b l o o d   of   t h e   r e c i p i e n t .   Such   f o r m u -  

l a t i o n s   may  be  c o n v e n i e n t l y   p r e p a r e d   by  d i s s o l v i n g  

s o l i d   a c t i v e   i n g r e d i e n t   i n   w a t e r   to  p r o d u c e   an  a q u e o u s .  

s o l u t i o n ,   and   r e n d e r i n g   s a i d   s o l u t i o n   s t e r i l e   and   i s o -  

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

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

f o r   e x a m p l e   s e a l e d   a m p o u l e s   or   v i a l s .  

F o r m u l a t i o n s   s u i t a b l e   f o r   n a s a l   a d m i n i s t r a t i o n  

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

h a v i n g   a  p a r t i c l e   s i z e   f o r   e x a m p l e   i n   t h e   r a n g e   20  t o  

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

w h i c h   s n u f f   i s   t a k e n ,   i . e .   by  r a p i d   i n h a l a t i o n   t h r o u g h  

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

c l o s e   up  to  t h e   n o s e . '  

I t   s h o u l d   be  u n d e r s t o o d   t h a t   i n   a d d i t i o n   to   t h e  

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

i n v e n t i o n   may  i n c l u d e   one  o r   more   a d d i t i o n a l  



i n g r e d i e n t s   s u c h   as  d i l u e n t s ,   be  t e r s ,   f l a v o u r i n g  

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

l u b r i c a n t s ,   p r e s e r v a t i v e s   ( i n c l u d i n g   a n t i - o x i d a n t s )  

and   t h e   l i k e .  

Where   t h e   f o r m u l a t i o n ;   f o r   h u m a n  o r   f o r   v e t e r i -  

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

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

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

i n g r e d i e n t   ( a s   a b o v e   d e f i n e d )   i n   an  a m o u n t   i n   t h e  

r a n g e   0 . 1 2 5 µ g .   to   2 g . ,   p r e f e r a b l y   1 . 2 5 µ g .   to  200  m g .  

and   o p t i m a l l y   1 2 . 5 µ g .   to   20  mg.  ( a l l   w e i g h t s   c a l c u l a t e d  

w i t h   r e f e r e n c e   t o  t h e   p e p t i d e   b a s e ) .  

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

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

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

a n a l o g o u s   s t r u c t u r e .   Thus   t h e y   may  be  f o r m e d   by  t h e  

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

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

p h a s e   p r o c e d u r e s ,   o r   by  t h e   i n i t i a l   p r e p a r a t i o n   a n d  

s u b s e q u e n t   c o u p l i n g   of   p e p t i d e   s u b u n i t s .  

Such   r e a c t i o n s   may  be  e f f e c t e d   by ,   f o r   e x a m p l e ,  

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

a m i n o   a c i d   and   p r o t e c t i n g   t h e   n o n - r e a c t i n g   a m i n o   a n d  

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

in   t h e   p e p t i d e   a r t .   D e t a i l s   of   s u i t a b l e   a c t i v a t i n g  

and  p r o t e c t i n g   ( m a s k i n g )   g r o u p s   and   o f   s u i t a b l e   r e a c t i o n  



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

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

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

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

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

and   w h i c h   i s   i n t e n d e d   to  be  n e i t h e r   e x h a u s t u v e   n o r  

l i m i t i n g .  

S c h r o d e r   and   L u e b k e ,   "The  P e p t i d e s "   ( A c a d e m i c  

P r e s s )   ( 1 9 6 5 ) .  

B e l l e a n   and   M a l e k ,   J .   Am.  Chem.  S o c . ,   90 ,   1 6 5  

( 1 9 6 8 ) .  

T i l a k ,   T e t r a h e d r o n   L e t t e r s ,   8 4 9  ( 1 9 7 0 ) .  

B e y e r m a n ,   H e l v .   Ch im.   A c t a . ,   5 6 ,   1729  ( 1 9 7 3 ) .  

S t e w a r t   and   Y o u n g ,   " S o l i d   P h a s e   P e p t i d e  

S y n t h e s i s "   (W.H.  F r e e m a n   and   C o . )   ( 1 9 6 9 ) .  

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

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

f r e e   b a s e   or   as  an  a c i d   a d d i t i o n   s a l t   t h e r e o f .   T h e  

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

or   s a l t s   of   o t h e r   a c i d s ,   and   t h e   b a s e s   may  be  c o n v e r t e d  

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

known   i n   t h e   a r t .  

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

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

r e a g e n t   ( I I )  



w h e r e i n   Y1  i s   s e l e c t e d   f r o m   t h e   r a d i c a l   - T y r -   and  a  

p a r t i a l   r a d i c a l   s e q u e n c e   h a v i n g   t h e   r a d i c a l   - T y r -   a t  

i t s   N - t e r m i n a l   end  and   f r o m   t h e r e o n   c o r r e s p o n d i n g   t o  

f o r m u l a   ( I ) ,   w i t h   a  r e a g e n t   ( I I I )  

w h e r e i n   Y2  c o r r e s p o n d s   to  t h e   b a l a n c e   of   t h e   a b o v e  

d e f i n e d   p r o d u c t ,   t h e   r e a g e n t s   ( I I )   and   ( I I I )   b e i n g  

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

a p p r o p r i a t e ;   f o l l o w e d   i f   n e c e s s a r y   and   as   a p p r o p r i a t e  

by  one  or   b o t h   of   t h e   s t e p s   of   d e p r o t e c t i o n   of   t h e  

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

an  a c i d   a d d i t i o n   s a l t   t h e r e o f .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   p e p t i d e s   o f  

f o r m u l a   ( I )   may  a l s o   be  p r e p a r e d   by  r e a c t i o n   of   a  c o r r e s -  

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

e s t e r ,   w i t h   an  a p p r o p r i a t e   m o n o a l k y l a m i n e .  

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

w h a t   we  w i l l   c l a i m   may  c o m p r i s e   a n y   n o v e l   f e a t u r e  

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

e x a m p l e :  

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

d e f i n e d   and   a c i d   a d d i t i o n   s a l t s   t h e r e o f .  



(b)   M e t h o d s   as  d e s c r i b e d   h e r e i n a b o v e   f o r   t h e  

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

a d d i t i o n   s a l t s   t h e r e o f .  

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

p e p t i d e   of   f o r m u l a   ( I )   or   a  p h a r m a c o l o g i c a l l y   and   p h a r -  

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

t o g e t h e r   w i t h   an  a c c e p t a b l e   c a r r i e r   t h e r e f o r .  

(d)   M e t h o d s   f o r   t h e   p r e p a r a t i o n   of   t h e   p h a r m a -  

c e u t i c a l   f o r m u l a t i o n s   d e f i n e d   in   ( c )   a b o v e .  

( e )   A  m e t h o d   f o r   t h e   t r e a t m e n t   of   a  mammal  f o r  

a  c o n d i t i o n   w h e r e i n   an  a g e n t   w i t h   a  m o r p h i n e - l i k e  

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

t h e   mammal  of   a  t r e a t m e n t   e f f e c t i v e   n o n - t o x i c   a m o u n t   o f  

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

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

( f )   A  m e t h o d   a c c o r d i n g   to   ( e )   a b o v e   f o r   t h e  

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

i d e n t i f i e d   h e r e i n a b o v e   u n d e r   ( 1 ) ,   ( 2 ) ,   ( 3 ) ,   ( 4 ) ,   (5)  o r  

( 6 ) .  

(g)   A  m e t h o d   f o r   t h e   i n d u c t i o n   a n d / o r   m a i n t e n -  

a n c e   of   a n a e s t h e s i a   i n   a  mammal ,   c o m p r i s i n g   t h e   a d m i n i -  

s t r a t i o n   to  t h e   mammal  of   an  a n a e s t h e t i c - e f f e c t i v e ,  

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

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

a d d i t i o n   s a l t   t h e r e o f .  



(h )   A  m e t h o d   f o r   t h e   i n d u c t i o n   a n d / o r  

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

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

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

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

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

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

p r e s e n t   i n v e n t i o n   b u t   s h o u l d   n o t   be  c o n s t r u e d   as   i n  

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

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



E x p e r i m e n t a l   S e c t i o n  

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

P e p t i d e s   w e r e   e x a m i n e d   by  t l c   on  M e r c k   s i l i c a g e l  

p l a t e s   w i t h   t h e   f o l l o w i n g   s o l v e n t   s y s t e m s :  

1.  M e t h y l e t h y l k e t o n e  

2.  n - B u t a n o l :   a c e t i c   a c i d :   w a t e r   ( 3 : 1 : 1 )  

3.  C h l o r o f o r m :   m e t h a n o l :   32%  a c e t i c   a c i d  

( 1 2 0 : 9 0 : 4 0 )  

4.  C h l o r o f o r m :   m e t h a n o l :   32%  a q .   a m m o n i a  

( 1 2 0 : 9 0 : 4 0 )  



5.  n - B u t a n o l :   a c e t i c   a c i d :   e t h y l a c e t a t e :  

w a t e r   ( 1 : 1 : 1 : 1 )  

6.  C h l o r o f o r m :   m e t h a n o l   ( 8 : 1 )  

7.  C h l o r o f o r m :   m e t h a n o l : 3 2 %   a c e t i c   a c i d  

( 1 2 0 : 9 0 : 5 )  

8.  C h l o r o f o r m :   m e t h a n o l :   32%  a q .   a m m o n i a  

( 1 2 0 : 9 0 : 5 )  

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

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

O p t i c a l   r o t a t i o n s   w e r e   d e t e r m i n e d   on  a  B e n d i x  

NPL  a u t o m a t i c   p o l a r i m e t e r .  

The  a m i n o   a c i d   c o m p o s i t i o n s   of   p e p t i d e   h y d r o -  

l y s a t e s   ( 6 N . H C I   a t   1 1 0 °   f o r   24  h o u r s   i n   e v a c u a t e d   s e a l e d  

t u b e s )   w e r e   d e t e r m i n e d   w i t h   a  B e c k m a n - S p i n c o   M o d e l   1 2 0 C  

a m i n o   a c i d   a n a l y s e r   or   w i t h   a  Rank   C h r o m o s t a k   a m i n o  

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

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

t h r o u g h o u t   t h e   s y n t h e s e s   of   t h e   p e p t i d e s .  

( a )   C o u p l i n g s   w e r e   c a r r i e d   o u t   i n   DMF  and   w e r e  

m e d i a t e d   by  D C C I .  

(b)   Amino  a c i d   e s t e r   h y d r o c h l o r i d e s   w e r e   c o n v e r -  

t e d   to  t h e   f r e e   e s t e r s   by  a d d i t i o n   of   a  t e r t i a r y   b a s e ,  

e i t h e r   t r i e t h y l a m i n e   or   N - m e t h y l   m o r p h o l i n e .  

( c )   HOBT  was  a d d e d   a t   t h e   c o u p l i n g   s t a g e   w h e n  

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



o p t i c a l l y   a c t i v e   c a r b o x y   t e r m i n a l   a m i n o   a c i d   e . g .  

c o u p l i n g   w i t h   B O C . T y r . D - A l a . G l y . P h e . O H .  

(d)   C o u p l i n g s   w e r e   a l l o w e d   to   p r o c e e d   f o r   2 4  

h o u r s   i n   t h e   c o l d   room  a t   +  4 ° C .  

( e )   A f t e r   c o u p l i n g ,   p u r i f i c a t i o n   was  e f f e c t e d  

by  w a s h i n g   w i t h   a c i d   and   b a s e   to  r e m o v e   u n c h a n g e d  

r e a c t a n t s .  

( f )   A l k a l i n e  s a p o n i f i c a t i o n s  w e r e   c a r r i e d   o u t   i n  

a q u e o u s   m e t h a n o l   w i t h   an  a u t o t i t r a t o r   a t   pH  1 1 . 5   to  1 2 . 0  

w i t h   N . N a O H .  

(g)   B e n z y l o x y c a r b o n y l   p r o t e c t i n g   g r o u p s   w e r e  

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

10%  p a l l a d i u m   on  c h a r c o a l .  

.(h)  The  r e s u l t i n g   a c e t a t e   s a l t s   f r o m   t h e   a b o v e  

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

h y d r o c h l o r i d e s   by  an  a d d i t i o n   of   m e t h a n o l i c   h y d r o g e n  

c h l o r i d e .  
g r o u p s  

( i )  B e n z y l   p r o t e c t i n g  w e r e   r e m o v e d   by  h y d r o -  

g e n o l y s i s   in   m e t h a n o l   w i t h   10%  p a l l a d i u m   on  c h a r c o a l .  

( j )   T e r t i a r y   b u t y l   and  t e r t i a r y   b u t y l o x y c a r b o n y l  

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

i n   a c e t i c   a c i d ,   i n   t h e   p r e s e n c e   of   a n i s o l e   to  a c t   as  a  

s c a v e n g e r .   C l e a v a g e   was  a l l o w e d   to   p r o c e e d   f o r   60  t o  

90  m i n u t e s .  

(k)   The  f i n a l   p e p t i d e s   w e r e   i s o l a t e d   as  t h e i r  



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

s o l u t i o n .  

EXAMPLE  1 

H . T y r . D . M e t . G l y . P h e ( 4 N O 2 ) . P r o . N H   E t  

T h i s   was  p r e p a r e d   a c c o r d i n g   to  t h e   Scheme   s e t  

o u t   i n   T a b l e   1.  The  p r o d u c t   was  f i r s t   i s o l a t e d   as  t h e  

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

c a r b o x y m e t h y l c e l l u l o s e   (CMC  52)  by  g r a d i e n t   e l u t i o n  

w i t h   ammonium  a c e t a t e   b u f f e r s   ( 0 . 0 0 1 M   to  5M).  A f t e r  

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

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

Rf :   0 . 4 5 2 ;   0 . 6 0 7 ,   0 . 5 7 8  

[@]  
25D  =  +  3 . 1 °   (C  =  0 . 2 ,   i n   m e t h a n o l )  

EXAMPLE  2 

H . T y r . D . M e t ( o ) . G l y . P h e ( 4 N O 2 ) . P r o . N H   E t  

T h i s   was  o b t a i n e d   f r o m   t h e   h y d r o c h l o r i d e   a d d i -  

t i o n   s a l t   of   E x a m p l e   1  by  o x i d a t i o n   w i t h   h y d r o g e n  

p e r o x i d e   in   g l a c i a l   a c e t i c   a c i d .   The  p r o d u c t ,   as  t h e  

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

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



s o l u t i o n .  

Rf :   0 . 5 2 8  

[ @  ]25D =  
+  7 . 6 °   (c  =  0 . 1 ,   i n  m e t h a n o l )  

The  f o l l o w i n g   p e p t i d e s   w e r e   p r e p a r e d ,   w i t h  

t h e   c h a r a c t e r i s i n g   d a t a   r e s p e c t i v e l y   shown  t h e r e f o r ,  

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

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

C - T e r m i n a l   d e r i v a t i v e s   a r e   i n d i c a t e d   a c c o r d i n g   t o  

c o n v e n t i o n ,   t h a t   i s   to  s a y :  







EXAMPLE  1 7  :   P h a r m a c o l o g i c a l   A c t i v i t y  

P e p t i d e s   o f  t h e   f o r e g o i n g   E x a m p l e s   1  to  1 6  

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

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

(A)  A n a l g e s i a   i n   m i c e   i n   the   h o t   p l a t e   t e s t  

( m o d i f i c a t i o n   of   t h e   m e t h o d   of   E d d y ,   N .B .   e t   a l . ,  

J .   P h a r m .   E x p .   T h e r a p .   ( 1 9 5 3 )   107 ,   385 ,   t h e   p e p t i d e  

b e i n g   a d m i n i s t e r e d   by  i n t r a c e r e b r o v e n t r i c u l a r   i n j e c -  

t i o n ) .  

(B)  A n t i d i a r r h o e a l   a c t i v i t y   i n   t h e   r a t .   I n   t h i s  

p r o c e d u r e   r a t s   w e r e   s t a r v e d   f o r   24  h o u r s ,   t h e   p e p t i d e  

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

f o l l o w e d   a f t e r   15  m i n u t e s   by  1  ml  c a s t o r   o i l   p e r   r a t  

g i v e n   o r a l l y .  

(C)  F o r   a n t i t u s s i v e   t e s t i n g ,   g u i n e a - p i g s   a r e   s u b j e c -  

t e d   to  an  a e r o s o l   c o n t a i n i n g   20%  c i t r i c   a c i d ,   30  m i n u t e s  

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

t a n e o u s l y ) .   The  n u m b e r   of  c o u g h s   d u r i n g   a  f i v e   m i n u t e  

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

t r e a t m e n t .   The  m e t h o d   i s   t h a t   d e s c r i b e d   by  B o u r a ,  

A . L . A . ,   G r e e n ,   A . F .   and   S a u n d e r s ,   I . A .   B r .   J .   P h a r m a c . ,  

May  1 9 7 0 ,   V o l .   39,   N o .  1 ,   p a g e   2 2 5 .  

(D)  A n a l g e s i a   i n   m i c e   i n   t h e   w r i t h i n g   t e s t   ( m o d i f i -  

c a t i o n   of   t h e   m e t h o d   of   H e n d e r s h o t   L . C .   and   F o r s a i t h  

J . ,   J .   of   P h a r m .   and   E x p .   T h e r .   1 9 5 9 ,   V o l .   1 2 5 ,  



pg .   2 3 7 ) ;   t h e   p e p t i d e   b e i n g   a d m i n i s t e r e d   o r a l l y .  

(E)  C o m p o u n d s  a r e   t e s t e d   f o r   a n a e s t h e t i c   e f f e c t s  

f o l l o w i n g   i n t r a c e r e b r o v e n t r i c u l a r   i n j e c t i o n   i n   m i c e .  

The  a n i m a l s   a r e   o b s e r v e d   f o r   l o s s   of  r i g h t i n g   r e f l e x  

( f a i l u r e   to  r o l l  o v e r   w i t h i n   10  s e c o n d s   of  b e i n g  

t u r n e d   on  t h e i r   b a c k s ) ,   l o s s   of   p i n n a l   r e f l e x   ( f a i l u r e  

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

b a s e   of   t h e   p i n n a )   and  l o s s   of   c o r n e a l   r e f l e x   ( r a i l u r e  

to  b l i n k   when   t h e   c o r n e a   i s   t o u c h e d   l i g h t l y ) .   L o s s  

of   a l l   t h r e e   r e f l e x e s   c o n s t i t u t e s   a n a e s t h e s i a .   I n  

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

shows   a  d e g r e e   of   a n a e s t h e s i a   a t   t h e   s t a r t i n g   d o s e   o f  

1 0 µ g / m o u s e ,   f u r t h e r   d o s e s   a r e   done   a n d  a n   ED50  c a l c u -  

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

v e n o u s l y   i n   the  same  m a n n e r .  

From  t h e   d a t a   o b t a i n e d   t h e   r e s p e c t i v e   E D 5 0  

f i g u r e s   w e r e   c a l c u l a t e d   ( i . e .   t h e   d o s e   r e q u i r e d   t o  

e l i c i t   t h e   a p p r o p r i a t e   e f f e c t   i n   50%  of   t h e   a n i m a l s ) .  

N . T . :   n o t   t e s t e d .  





EXAMPLE  1 8  :   P h a r m a c e u t i c a l   F o r m u l a t i o n s  

(A)  T a b l e t   F o r m u l a t i o n   (20  m g / t a b l e t )  

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

L a c t o s e   and   M a i z e   S t a r c h .   G r a n u l a t e   w i t h   a  s o l u t i o n  

of   t h e   G e l a t i n   d i s s o l v e d   i n   w a t e r .   Dry   t h e   g r a n u l e s ,  

add   t h e   M a g n e s i u m   S t e a r a t e   and   c o m p r e s s   to  p r o d u c e  

t a b l e t s ,   110  mg  p e r   t a b l e t .  

(B)  S u p p o s i t o r y   (5  m g / p r o d u c t )  

M e l t   t h e   s u p p o s i t o r y   b a s e   a t   4 0 ° C .   G r a d u a l l y  

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

f o r m   and   mix   u n t i l   h o m o g e n e o u s .   P o u r   i n t o   s u i t a b l e  

m o u l d s ,   2  g  p e r   m o u l d ,   and  a l l o w   to  s e t .  

M a s s a   E s t e r i n u m   C  i s   a  c o m m e r c i a l l y   a v a i l a b l e  

s u p p o s i t o r y   b a s e   c o n s i s t i n g   of   a  m i x t u r e   of   mono,   d i ,  



and  t r i g l y c e r i d e s   of   s a t u r a t e d   v e g e t a b l e   f a t t y   a c i d s .  

I t   i s   m a r k e t e d   by  H e n k e l   I n t e r n a t i o n a l ,   D u s s e l d o r f .  

(C)  P e s s a r y   (5  m g / p r o d u c t )  

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

L a c t o s e .   G r a n u l a t e   w i t h   a  s o l u t i o n   of   P o v i d o n e   i n   50% 

a q u e o u s   e t h a n o l .   Dry   t h e   g r a n u l e s   add   t h e   M a g n e s i u m  

S t e a r a t e   and   c o m p r e s s   on  s u i t a b l y   s h a p e d   p u n c h e s ,   4 1 5  

mg  p e r   p e s s a r y .  

(D)  F r e e z e - d r i e d   I n j e c t i o n   100  m g / v i a l  

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

W a t e r   f o r   I n j e c t i o n s .   S t e r i l i s e   t h e   s o l u t i o n   b y  

p a s s a g e   t h r o u g h   a  m e m b r a n e   f i l t e r ,   0 . 2 µ m   p o r e   s i z e ,  

c o l l e c t i n g   t h e   f i l t r a t e   i n   a  s t e r i l e   r e c e i v e r .   F i l l  

i n t o   s t e r i l e   g l a s s   v i a l s ,   2  m l / v i a l   u n d e r   a s e p t i c  

c o n d i t i o n s   and   f r e e z e - d r y .   C l o s e   t h e   v i a l s   w i t h   s t e r i l e  

r u b b e r   c l o s u r e s   s e c u r e d   w i t h   an  a l u m i n i u m   s e a l .  



The  i n j e c t i o n   i s   r e c o n s t i t u t e d   p r i o r   t o  

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

of   W a t e r   f o r   I n j e c t i o n s   or   s t e r i l e   s a l i n e   s o l u t i o n .  

In   t h e   f o r e g o i n g ,   t h e   w e i g h t   of   t h e   c o m p o u n d  

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

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



1.  A  p e p t i d e   or   a  s a l t   or   an  a c i d   a d d i t i o n   s a l t  

t h e r e o f   of   f o r m u l a :  

w h e r e i n  

X2  i s   s e l e c t e d   f r o m   D - a l a n y l ,   D - v a l y l ,   D - n o r v a l y l ,  

D - l e u c y l ,   D - i s o l e u c y l ,   D - n o r l e u c y l ,   D - m e t h i o n y l ,  

D - m e t h i o n y l   s u l p h o x i d e ,   D - m e t h i o n y l   s u l p h o n e ,   C - m e t h y l -  

a l a n y l ,   D - s e r y l ,   D - t h r e o n y l ,   D - p h e n y l a l a n y l ,   D - O -  

m e t h y l h o m o s e r y l   and   D - O - m e t h y l t h r e o n y l ;  

X4  i s   s e l e c t e d   f r o m   L - p h e n y l a l a n y l ,   L - 4 - n i t r o -  

p h e n y l a l a n y l ,   L - 4 - c h l o r o p h e n y l a l a n y l   and   L - 4 - m e t h y l -  

p h e n y l a l a n y l ;  

X5  i s   s e l e c t e d   f r o m   D - l e u c y l ,   D - m e t h i o n y l ,  

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

s u l p h o x i d e ,   D - m e t h i o n y l   s u l p h o n e ,   L - m e t h i o n y l  

s u l p h o x i d e ,   L - m e t h i o n y l   s u l p h o n e   and   c y c l o l e u c y l ;   a n d  

R1  i s   s e l e c t e d   f r o m   L - s e r y l ,   D - s e r y l ,   L - t h r e o n y l ,  

D - t h r e o n y l ,   g l y c y l ,   p y r r o l i d y l ,   p i p e r i d y l ,   m o r p h o l i n y l  

and   NHR; 

w h e r e i n   R  i s   a l k y l ,   b e n z y l ,   c y c l o h e x y l   or   1 - h y d r o x y -  

e t h y l ;  



p r o v i d e d   t h a t   w h e n  

X 2  i s   D - a l a n y l ,   D - v a l y l ,   D - n o r v a l y l ,   D - l e u c y l ,  

D - i s o l e u c y l ,   D - n o r l e u c y l   or   C - m e t h y l a l a n y l ;  

X 4  i s   L - p h e n y l a l a n y l ,   L - 4 - n i t r o p h e n y l a l a n y l ,  

L - 5 - c h l o r o p h e n y l a l a n y l   or   L - 4 - m e t h y l p h e n y l a l a n y l ;  

X5  i s   D - l e u c y l ,   D - m e t h i o n y l ,   D - p r o l y l ,   L - l e u c y l ,  

L - m e t h i o n y l ,   L - p r o l y l ,   D - m e t h i o n y l   s u l p h o x i d e ,  

D - m e t h i o n y l   s u l p h o n e ,   L - m e t h i o n y l   s u l p h o x i d e   or   L -  

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

t h e n   R 1  i s   o t h e r   t h a n   L - s e r y l ,   D - s e r y l ,  

L - t h r e o n y l ,   D - t h r e o n y l ,   p y r r o l i d y l ,   p i p e r i d y l ,  

m o r p h o l i n y l   or   NHR; 

w h e r e i n   R  i s   a l k y l   of   one  to  t w e n t y   c a r b o n   a t o m s ;  

f u r t h e r m o r e   t h a t   w h e n  

X 2  i s   D - s e r y l ,   D - p h e n y l a l a n y i   or   D - m e t h i o n y l ;  

X5  i s   L - l e u c y l   or   L - m e t h i o n y l ;  

t h e n   R  i s   o t h e r   t h a n   a l k y l   of   one  to  t h r e e  

c a r b o n   a t o m s ;  

f u r t h e r m o r e   t h a t   w h e n  

X 2  i s   D - m e t h i o n y l ;  

X 4  i s   L - p h e n y l a l a n y l ;  

X5  i s   L - p r o l y l  

t h e n   R  i s   o t h e r  t h a n   e t h y l .  

2.  A  p e p t i d e   or   a  s a l t   o r   an  a c i d   a d d i t i o n   s a l t  

t h e r e o f   of   f o r m u l a :  



H . T y r . X 2 . G l y . X 4 . X 5 . N H R  

w h e r e i n  

X2  i s   s e l e c t e d   f r o m   D - a l a n y l ,   D - v a l y l ,  

D - n o r v a l y l ,   D - l e u c y l ,   D - i s o l e u c y l ,   D - n o r l e u c y l   a n d  

D - m e t h i o n y l ;  

X4  i s   s e l e c t e d   f r o m   L - p h e n y l a l a n y l   and   L - 4 -  

n i t r o p h e n y l a l a n y l ;  

X5  i s   s e l e c t e d   f r o m   D - l e u c y l ,   D - m e t h i o n y l ,  

D - p r o l y l ,   L - l e u c y l ,   L - m e t h i o n y l   and   L - p r o l y l ;   a n d  

R  i s   an  a l k y l   g r o u p ,  

p r o v i d e d   t h a t   w h e n  

X2  i s   D - m e t h i o n y l ;  

X4  i s   L - p h e n y l a l a n y l ;  

X5  i s   L - p r o l y l ;  

t h e n   R  i s   o t h e r   t h a n   e t h y l .  

3.  A  p h a r m a c o l o g i c a l l y   and   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   o r   a  p h a r m a c o l o g i c a l l y   and   p h a r m a c e u t i -  

c a l l y   a c c e p t a b l e   a c i d   a d d i t i o n   s a l t   o f   a  p e p t i d e  

a c c o r d i n g   to  c l a i m   1  o r   2 .  

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

p e p t i d e   or   a  p h a r m a c o l o g i c a l l y   and   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 ,   or   a  p h a r m a c o l o g i c a l l y   and   p h a r m a -  

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

a c c o r d i n g   to  a n y   of   c l a i m s   1  to  3  t o g e t h e r   w i t h   a n  

a c c e p t a b l e   c a r r i e r   t h e r e f o r .  



5.  A  p e p t i d e   or   a  s a l t   or   an  a c i d   a d d i t i o n   s a l t  

t h e r e o f   as  d e f i n e d   i n   a n y   of   c l a i m s   1  to  3  f o r   u s e  

as  a  m o r p h i n e - l i k e   a g e n t .  

6.  A  p e p t i d e   or   a  s a l t   or   an  a c i d   a d d i t i o n   s a l t  

t h e r e o f   as  d e f i n e d   in   any   of   c l a i m s   1  to  3  f o r   u s e  

i n   i n d u c i n g   a n a l g e s i a .  

7.  A  p e p t i d e   or   a  s a l t   or   an  a c i d   a d d i t i o n   s a l t  

t h e r e o f   as  d e f i n e d   i n   a n y   of   c l a i m s   1  t o  3   f o r   u s e  

i n   t h e   t r e a t m e n t   or   p r o p h y l a x i s   of   d i a r r h o e a .  

8.  A  p e p t i d e   or   a  s a l t   or   an  a c i d   a d d i t i o n   s a l t  

t h e r e o f   as  d e f i n e d   i n   a n y   of   c l a i m s   1  to  3  f o r   u s e  

as  an  a n t i - t u s s i v e   a g e n t .  

9.  A  p e p t i d e   or   a  s a l t   or   an  a c i d   a d d i t i o n   s a l t  

t h e r e o f   as  d e f i n e d   i n   any   of   c l a i m s   1  to  3  as  a n  

a n a e s t h e t i c .  

10 .   A  p e p t i d e   or   a  s a l t   or   an  a c i d   a d d i t i o n   s a l t  

t h e r e o f   as  d e f i n e d   i n   a n y   of  c l a i m s   1  to  3  f o r   u s e  

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