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(54)  Platinum  complexes,  processes  for  their  preparation,  pharmaceutical  compositions  containing  them  and  their  use  as medicaments. 

Platinum  complexes  of  the  general  formula: 

(wherein  a)  R,  and  Rz  are  the  same  and  each  represents  a 
halogen  atom  or  N03; 
or  b)  R,  is  SO4  and  Rz  is  H2O; 

,  or  c)  R1  and  R2  together  represent 

or  a  glucuronate  moity),  the 

configuration  of  the  1-aminomethyl-2-aminocyclohexane 
being  selected  from  trans-1,  trans-d,  cis-1  and  cis-d  have 
been  found  to  exhibit  antitumour  activity  together  with  low 
toxicity  and  are  thus  of  potential  interest  as  medicament. 

Processes  for  the  preparation  of  the  platinum  complexes 
are  described  and  exemplified  and  pharmaceutical  composi- 

tions  comprising  the  platinum  complexes  as  active  ingre- dient  are  described. 



T h i s   i n v e n t i o n   r e l a t e s   to   p l a t i n u m   c o m p l e x e s ,   p r o -  

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

c o n t a i n i n g   them  and  t h e i r   u se   as  m e d i c a m e n t s .  

I t   is   known  t h a t   c e r t a i n   p l a t i n u m   c o m p l e x e s   a r e  

a c t i v e   a g a i n s t   t u m o u r   c e l l s   [ f o r   e x a m p l e ,   N a t u r e ,   222 ,   3 8 5  

( 1 9 6 9 ) ;   P l a t i n u m   M e t a l   R e v . ,   15,  N o .  2 ,   42 -51   ( 1 9 7 1 ) ;   i b i d .  

17,  N o .  1 ,   2-13  (1973)   and  US  P a t e n t   4 , 1 1 5 , 4 1 8   ( 1 9 7 8 ) ] .  

The  p r e s e n t   i n v e n t i o n   i s   b a s e d   on  t he   d i s c o v e r y   t h a t  

c e r t a i n   1 - a m i n o m e t h y l - 2 - a m i n o c y c l o h e x a n e   p l a t i n u m   c o m p l e x e s  
e x h i b i t   good  a n t i - t u m o u r   a c t i v i t y   and  low  t o x i c i t y .  

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

( w h e r e i n   a)  R1  and  R2  a r e   t h e   same  and  each   r e p r e s e n t   a  

h a l o g e n   atom  or  NO3;  
or  b)  R1  i s   S04  and  R2  i s   H2O;  

o r   c)  R1  and  R2  t o g e t h e r   r e p r e s e n t : -  

or   a  g l u c u r o n a t e   m o i e t y ) ,  

t h e   c o n f i g u r a t i o n   of  t h e   1 - a m i n o m e t h y l - 2 - a m i n o c y c l o h e x a n e  

b e i n g   s e l e c t e d   f rom  t r a n s - 1 ,   t r a n s - d ,   c i s - 1   and  c i s - d .  

The  p l a t i n u m   c o m p l e x e s   of  f o r m u l a   [I]   e x h i b i t   a n t i -  

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

m e d i c a m e n t s .  

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

may,   f o r   e x a m p l e ,  b e p r o d u c e d   by  any  of  t he   f o l l o w i n g  



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

t h e   i n v e n t i o n : -  

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

b e f o r e   d e f i n e d   ( w h e r e i n   R1  and  R21  w h i c h   a r e   t h e   s a m e ,  
e a c h   r e p r e s e n t s   a  h a l o g e n   a t o m ) ,   t h e   r e a c t i o n   of  a  c o m p o u n d  
of  t h e   f o r m u l a : -   `  .  

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

( w h e r e i n   X  r e p r e s e n t s   a  h a l o g e n   a t o m ,   M  r e p r e s e n t s   a  

s t a b i l i s i n g   m e t a l   c a t i o n   and  n  i s   t h e   c h a r g e   on  t h e   c a t i o n ) .  

A  compound   of  f o r m u l a   I I I   i s   p r e f e r a b l y   u s e d   in  w h i c h  

X  r e p r e s e n t s   c h l o r i n e .   The  s t a b i l i s i n g   m e t a l   c a t i o n   i s   p r e -  

f e r a b l y   an  a l k a l i   m e t a l   or  an  a l k a l i n e   e a r t h   m e t a l   c a t i o n  

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

b)  f o r   t h e   p r e p a r a t i o n   of  a  p l a t i n u m   c o m p l e x   as  h e r e i n -  

b e f o r e   d e f i n e d   ( w h e r e i n   R1  and  R2,  w h i c h   a r e   t h e  s a m e ,   e a c h  

r e p r e s e n t   a  g r o u p   NO3) ,   t h e   r e a c t i o n   of  a  p l a t i n u m   c o m p l e x  

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

( w h e r e i n   X  r e p r e s e n t s   a  h a l o g e n   atom)  w i t h   a  compound   o f  

t h e   f o r m u l a   B ( N O 3 )  ( i n   w h i c h   n  r e p r e s e n t s  t h e   c h a r g e   on  B 

and  B  i s   a  c a t i o n   w h o s e   h a l i d e   i s   i n s o l u b l e   in   w a t e r )  

w h e r e b y   a  p l a t i n u m   c o m p l e x   of  t h e   f o r m u l a : -  



is   o b t a i n e d .  

The  c a t i o n   B  is   p r e f e r a b l y   a  s i l v e r  c a t i o n  

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

b e f o r e   d e f i n e d   ( w h e r e i n   R1  and  R2'  w h i c h   a r e   t h e   s a m e ,   e a c h  

r e p r e s e n t   a  b r o m i n e   or  i o d i n e   atom  or  R1  and  R2  t o g e t h e r  

form  an  o x a l a t e ,   m a l o n a t e   or  g l u c u r o n a t e   m o i e t y ) ,   t h e   r e a c -  

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

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

( w h e r e i n   X  r e p r e s e n t s   a  b r o m i d e   or  i o d i d e   a n i o n ,   M  r e p r e -  

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

on  t h e   c a t i o n   and  R1  and  R2  a r e   as  h e r e i n b e f o r e   d e f i n e d )  

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

A  c o m p o u n d   of  f o r m u l a   VII   or  f o r m u l a   V I I I   i s   p r e f e r -  

a b l y   u s e d   in   w h i c h   M  r e p r e s e n t s   an  a l k a l i   m e t a l   or  a l k a l i n e  

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

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

b e f o r e   d e f i n e d   ( w h e r e i n   R1  is   S04  and  R2  i s   H 2 0 ) ,   t h e   r e a c -  

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

f o r m u l a : -   B 2 ( S O 4 ) n   ( w h e r e i n   B  a n d   n  a r e   as  h e r e i n b e f o r e  

d e f i n e d )   w h e r e b y   a  compound   of  t h e   f o r m u l a :  

is   o b t a i n e d .  



The  c a t i o n   B  is  p r e f e r a b l y   a  h e a v y   m e t a l   c a t i o n   e . g .  
a  s i l v e r   c a t i o n .  

The  1 - a m i n o m e t h y l - 2 - a m i n o c y c l o h e x a n e   i s   c o n v e n i e n t l y  
p r e p a r e d   as  f o l l o w s :  

R a c e m i c   (Rac)  m o d i f i c a t i o n   of  t r a n s   ( o r   c i s ) - c y c l o h e x a n e -  
1 , 2 - d i c a r b o x y l i c   a c i d  



The  a b o v e - m e n t i o n e d   s t e p s   may,  f o r   e x a m p l e ,   b e  

e f f e c t e d   as  f o l l o w s : -  

[ S t e p   I ]  

A  r a c e m i c   m o d i f i c a t i o n   of  t r a n s   (o r   c i s ) - c y c l o h e x a n e -  

1 , 2 - d i c a r b o x y l i c   a c i d   is  d i s s o l v e d   in  a  s u i t a b l e   s o l v e n t  

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

t he   r e a c t i o n   is   c a r r i e d   ou t   to  i n t r o d u c e   an  amino   g r o u p  

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

a z i d e .   A f t e r   c o m p l e t i o n   of  t he   r e a c t i o n ,   t h e   s o l v e n t   i s  

r e m o v e d   f rom  t h e   r e a c t i o n   m i x t u r e   w h i c h   i s   t h e n   a d d e d   w i t h  

a  n e u t r a l i z i n g   a g e n t .   A f t e r   t he   n e u t r a l i z i n g ,   t h e   s o l u t i o n  

is   f i l t e r e d   and  t he   f i l t r a t e   is   c o n c e n t r a t e d   u n d e r   r e d u c e d  

p r e s s u r e   to  d r y n e s s ,   and  i f   d e s i r e d ,   r e c r y s t a l l i z e d   f r o m  

e t h a n o l .   As  t h e   s t a r t i n g   m a t e r i a l ,   one  of  t h e   m a r k e t   g r a d e  

may  be  u s e d .  

[ S t e p   I I ]  

The  r a c e m i c   m o d i f i c a t i o n   of  t r a n s   ( o r   c i s ) - 2 - a m i n o -  

c y c l o h e x a n e c a r b o x i l i c   a c i d   p r e p a r e d   by  S t e p : I   is  d i s s o l v e d  

in   a  s u i t a b l e   s o l v e n t   s u c h   a s ,   f o r   e x a m p l e ,   e t h a n o l .   T h e  

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

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

is   a d d e d   to  t h e   s o l u t i o n   w h i c h   i s   n e u t r a l i z e d  w i t h   a  n e u -  

t r a l i z i n g   a g e n t   and  is   e x t r a c t e d   w i t h   e t h e r .   E t h e r   i s  

d i s t i l l e d   o f f   f rom  the   e x t r a c t   to  o b t a i n   t h e   d e s i r e d   p r o -  

d u c t .  



[ S t e p   I I I ]  

H y d r a z i n e   h y d r a t e   i s   a d d e d   to   t h e   t r a n s   ( o r   c i s ) - 2 - a m i n o -  

c y c l o h e x a n e c a r b o x y l i c   a c i d  p r e p a r e d   by  S t e p   I I .   The  s o l u t i o n  

i s   r e f l u x e d   to   c o m p l e t e   t he   r e a c t i o n ,   and  t h e   r e a c t i o n   . 

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

to  o b t a i n   t h e   d e s i r e d   p r o d u c t   w h i c h   may,  i f   d e s i r e d ,   b e  

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

[ S t e p   I V ]  

The  t r a n s   ( o r   c i s ) - 2 - a m i n o c y c l o h e x a n e c a r b o h y d r a z i d e  

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

b e n z e n e ,   e t h e r ,   t e t r a h y d r o f u r a n   and  t h e   l i k e .   The  s o l u t i o n  

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

a l m i n i u m   h y d r i d e   and  r e f l u x e d   f o r   4  to  7  d a y s .   A f t e r   c o m -  

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

h y d r i d e   i s   d e c o m p o s e d   and  t he   s o l v e n t   i s   d i s t i l l e d   o f f ,  

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

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

[ S t e p   V ]  

E q u i m o l a r   a m o u n t s   of  r a c - t r a n s  ( o r   c i s ) - a a m c h   p r e p a r e d  

by  S t e p   IV  a n d   (+)   [ o r   ( - ) ] - d i b e n z o y l t a r t a r i c   a c i d   a r e  

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

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

s o l v e n t   of   w a t e r / m e t h a n o l   ( 1 : 1   v o l u m e   by  v o l u m e ) a n d   a l l o w e d  

to  s t a n d   f o r   a  n i g h t   to   o b t a i n   t h e   n e e d l e s   of   t h e   d e s i r e d  

p r o d u c t .  



[ S t e p   V I ]  

Each  i s o m e r i c   d i a t e r e o m e r  p r e p a r e d   by  S t e p   V  i s  

s u s p e n d e d   or  d i s s o l v e d   in   w a t e r   and   i s  t h e n   a d d e d   w i t h  

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

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

t h e   d e s i r e d   p r o d u c t .   T h i s   p r o d u c t   i s ,   i f   d e s i r e d ,   e x t r a c t e d  

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

to   o b t a i n   t he   d e s i r e d   p r o d u c t   i . e .   t r a n s - d ,   t r a r . s - 1 ,   c i s - d  

or   c i s - l - a a m c h .  

[ S t e p   V I I ]  

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

p r e p a r e d   by  S t e p   VI  may  be  c a r r i e d   o u t   in   a  s i m i l a r   m a n n e r  

to  t h a t   d e s c r i b e d ,   f o r   e x a m p l e ,   in   J o u r n a l   of  P h a r m a c e u t i c a l  

S c i e n c e s ,   v o l .   65,  3 1 5 - 3 2 8   ( 1 9 7 6 )   by  t he   f o l l o w i n g   p r o -  

c e d u r e s   w h i c h   a r e   as  d e s c r i b e d   a b o v e : -  

1)  P t H a l 2 ( a a m c h )   e s p e c i a l l y   P t C l 2 ( a a m c h )   may  f o r   e x a m p l e  

be  p r o d u c e d   by  t h e   r e a c t i o n   of   K2PtX4  ( w h e r e i n   X  i s  

h a l o g e n   e . g .   c h l o r i n e )   w i t h   a a m c h .  

2)  The  P t H a l 2 ( a a m c h )   e . g .   P t C l 2 ( a a m c h )   p r e p a r e d   by  ( 1 )  

may  f o r   e x a m p l e   be  r e a c t e d   w i t h   AgN03  and  t h e n   f i l t e r e d  

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

d r y n e s s   to  o b t a i n   P t ( N O 3 ) 2 ( a a m c h ) .  

3)  P t ( N 0 3 ) 2 ( a a m c h )   may,   f o r   e x a m p l e ,   be  d i s s o l v e d   i n  

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

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

r e a c t i o n ,   r e s u l t i n g   in   P t I 2 ( a a m c h ) ,   P t B r 2 ( a a m c h ) ,   P t ( o x a l a t e )  

( a a m c h ) ,   P t ( m a l o n a t e ) ( a a m c h )   or   P t ( g l u c u r o n a t e ) ( a a m c h )  

r e s p e c t i v e l y .  



4)  P t C l 2 ( a a m c h )   may  f o r   e x a m p l e   be  t r e a t e d   w i t h   A g S 0 4  

to  c a r r y   ou t   t h e   r e a c t i o n .   The  r e s u l t a n t   AgCl  i s   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   i s   e v a p o r a t e d   o f f   t o  

o b t a i n   P t ( O H 2 ) ( S O 4 ) - ( a a m c h ) .  

T h e s e   r e a c t i o n s   may  f o r   e x a m p l e   be  e f f e c t e d   in   t h e  

p r e s e n c e   of  w a t e r ,   i f   d e s i r e d ,   a t   an  e l e v a t e d   t e m p e r a t u r e  

a n d / o r   in   d a r k n e s s   and  may  be  c o m p l e t e d   in   3  to  48  h o u r s  

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

The  r e s u l t a n t   p r e c i p i t a t e s   may  be  r e c r y s t a l l i z e d   f rom  O . 1 N  

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

fo rm  of  c r y s t a l s .  

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

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

as  a c t i v e   i n g r e d i e n t   a t   l e a s t   one  p l a t i n u m   c o m p l e x   a s  

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

c a r r i e r   or  e x c i p i e n t .  

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

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

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

may  be  s o l i d   o r   l i q u i d   and   may  t a k e   t h e   form  of   g r a n u l e s ,  

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

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

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

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

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

and  m a g n e s i u m   s t e a r a t e .  

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

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

s t e r i l e   w a t e r ,   o r   a  p a r e n t e r a l l y   a c c e p t a b l e   o i l  e . g .  

a r a c h i s   o i l ,   c o n t a i n e d   in   a m p o u l e s .   C o m p o s i 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  t a k e   t h e   f o rm  o f  

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

b a s e .  

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

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

f i x e d   d o s e   of  a c t i v e   i n g r e d i e n t .   T a b l e t s ,   c o a t e d  

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

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

The  p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s   p l a t i n u m  

c o m p l e x e s   of  f o r m u l a   I  as  h e r e i n b e f o r e   d e f i n e d   when  u s e d  

as  a  m e d i c a m e n t .  

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  m a y   b e  

p r e p a r e d   by  t h e   p r o c e s s e s   of  t he   e x a m p l e s   as  h e r e i n a f t e r  

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

The  p h y s i c a l   c h a r a c t e r i s t i c s   of  c o m p l e x e s   of  t he   i n v e n t i o n  

a r e   i n d i c a t e d   in   t h e   f o l l o w i n g   t a b l e .   M a l o n a t e ,  

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

m a l ,   g l u c   and   OX  r e s p e c t i v e l y .  











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

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

t h e   p r e s e n t   i n v e n t i o n .  

E x p e r i m e n t s  

CDFl  m o u s e   ( e a c h   g r o u p   c o n s i s t i n g   of  6  m i c e )   w e r e  

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

s o l u t i o n   c o n t a i n i n g   106  c e l l s   of  L e u k e m i a   P -388   was  a d -  

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

f i r s t   and  f i f t h   d a y s   a f t e r   t h i s ,   e a c h   mouse  was  i n t r a -  

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

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

s o l u t i o n   to   o b t a i n   t h e   r e s u l t s   shown  in  T a b l e   2  w h e r e i n  

t h e   e f f e c t   i s   i n d i c a t e d   by  T/C  %  ( t h e   r a t i o   of  t h e   m e d i a n  

s u r v i v a l   d a y s   of   t h e   t e s t   a n i m a l   to  t h e   c o n t r o l   m i c e ) .  

For   c o m p a r i s o n   p u r p o s e ,   PDD  i . e .   c i s -   d i c h l o r o d i a m m i n e  

p l a t i n u m   ( I I )   w h i c h   i s   r e p r e s e n t e d   by  t h e   f o l l o w i n g   f o r m u l a :  

and   w h i c h   i s   known  as  b e i n g   a c t i v e   a g a i n s t   t u m o u r   c e l l s   i s  

t r e a t e d   in   a  s i m i l a r   m a n n e r   to   t h a t   d e s c r i b e d   a b o v e   to   o b t a i n  

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

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

by  t h e   p r e s e n t   i n v e n t i o n   a r e   s u p e r i o r   to  t h e   known  p l a t i n u m  

c o m p l e x   w i t h   r e s p e c t   to   T . I . ,   t o x i c i t y   and  o t h e r   p r o p e r t i e s .  





The  t o x i c   d o s e   (T .D  ),   o p t i m a l   d o s e   ( O . D ) ,   m i n i m a l  

e f f e c t i v e   d o s e   (MED),  e a c h   T/C%  c o r r e s p o n d i n g   to  O.D  o r  

MED  r e s p e c t i v e l y ,   and   t h e r a p e u t i c   i n d e x   ( T . I )   of  e a c h  

c o m p o u n d   a r e   c a l c u l a t e d   on  t h e   b a s i s   of  T a b l e   2  and   shown  i n  

T a b l e   3 .  



W i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g s ,   F i g s .  

1-6   show  r e s p e c t i v e l y   i n f r a r e d   a b s o r p t i o n   s p e c t r a   o f  

P t c l 2 ( t r a n s - d - a a m c h ) ,   P t C l 2 ( c i s - 1 - a a m c h ) ,   p t B r 2 ( t r a n s - d -  

a a m c h ) ,   P t B r 2 ( c i s - 1 - a a m c h ) -   p t I 2 ( t r a n s - d - a a m c h )   a n d  

P t I 2 ( c i s - 1 - a a m c h ) .   F i g .  7   shows  CD  s p e c t r u m   of  P t ( N 0 3 ) 2 -  

( t r a n s - 1 - a a m c h ) .   F i g .   8  shows  CD  s p e c t r u m   of  P t ( N 0 3 ) 2 -  

( c i s - 1 - a a m c h ) .   F i g .   9  shows  e l e c t r o n   s p e c t r u m   of  P t ( O H 2 ) -  

( S 0 4 ) ( t r a n s - ' . - a a m c h ) .   F i g .   10  (1)  and  F i g .   10  (2)  s h o w  

r e s p e c t i v e l y   C D  s p e c t r a   of  P t ( O H 2 ) ( S O 4 ) ( t r a n s - 1 - a a m c h )  

and  P t ( O H 2 ) ( S 0 4 ) ( t r a n s - d - a a m c h ) .   F i g s .   11  and  12  s h o w  

r e s p e c t i v e l y   e l e c t r o n   s p e c t r u m   and  CD  s p e c t r u m   of  P t ( O H 2 ) -  

( S O 4 ) ( c i s - l - a a m c h ) .  

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

i n v e n t i o n .  

E x a m p l e   1 

(A)  T r a n s - c y c l o h e x a n e - l , 2 - d i c a r b o x y l i c   a c i d   ( 8 . 1 0 5   g ;  

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

(25  ml )   and  c h l o r o f o r m   (50  ml)   and   k e p t   a t   a  t e m p e r a t u r e  

of  4 5 ° C ,   to   w h i c h   is   a d d e d   s o d i u m   a z i d e   ( 3 . 6   g)  in  o n e  

h o u r .   A f t e r   t h i s ,   t h e   s o l u t i o n   i s  s t i r r e d   f o r   90  m i n u t e s ,  

a d d e d   w i t h   i c e  w a t e r   (25  ml)   and  i s . a d d e d   w i t h   e t h e r   t o  

r e m o v e   c h l o r o f o r m .   B a r i u m   c a r b o n a t e   (90  g)  i s   a d d e d   t o  

t h e   w a t e r   l a y e r   of  t h e   s o l u t i o n   to  e f f e c t   t he   n e u t r a l i z a -  

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



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

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

c a r b o x y l i c   a c i d   ( r e f e r r e d   to   as  A)  h a v i n g   t he   f o l l o w i n g  

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

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

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

r e f e r r e d   to   as  B ) .  

E l e m e n t a l   a n a l y s i s ( c a l c u l a t e d   as  C 7 H 1 3 N O 2 ) :  

(B)  The  t h u s - o b t a i n e d   r a c - t r a n s - 2 - a m i n o c y c l o h e x a n e c a r b o x y l i c  

a c i d   ( 1 . 8   g)  i s   d i s s o l v e d   in   e t h a n o l . .   T h i s   s o l u t i o n  

i s   s a t u r a t e d   w i t h   h y d r o g e n   c h l o r i d e   and  r e f l u x e d   f o r   7  h o u r s  

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

E t h a n o l   i s   r e m o v e d   f r o m   t h e   s o l u t i o n   by  d i s t i l l a t i o n ,   a n d  

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

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

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

e s t e r   of  r a c - t r a n s - 2 - a m i n o c y c l o h e x a n e c a r b o x y l i c   a c i d   h a v i n g  

a  m e l t i n g   p o i n t   of   1 2 0 - 1 2 2 ° C / 2   mmHg.  When  a  c o r r e s p o n d i n g  

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

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

7 5 ° C / 2   mmHg. 



(C)  The  t h u s - o b t a i n e d   e s t e r   ( t r a n s   f o r m ;   1 . 5 4   g)  i s   m i x e d  

w i t h   h i d r a z i n e   h y d r a t e   (20  ml)   and  t h e   m i x t u r e   i s   r e f l u x e d  

f o r   one  h o u r .   A f t e r   c o m p l e t i o n   o f  t h e   r e a c t i o n ,   t h e   r e a c t i o n  

s o l u t i o n   i s   c o n c e n t r a t e d   u n d e r   r e d u c e d   p r e s s u r e   to  d r y n e s s ,  

r e s u l t i n g   in   n e e d l e   c r y s t a l s   of  r a c - t r a n s - 2 - a m i n o c y c l o -  

h e x a n e c a r b o h y d r a z i d e   h a v i n g   a  m e l t i n g   p o i n t   of  1 6 6 - 1 6 7 ° C .  

When  an  e s t e r   of  t h e   c o r r e s p o n d i n g   c i s - c o m p o u n d   is   u s e d  

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

2 - a m i n o c y c l o h e x a n e c a r b o h y d r a z i d e .  

(D)  The  t h u s - o b t a i n e d   t r a n s - c o m p o u n d   ( 1 . 5 7   g)  i s   d i s s o l v e d  

in   a  m i x t u r e   of  b e n z e n e   (100  ml)   and  t e t r a h y d r o f u r a n   ( 1 5 0  

m l ) ,   a d d e d   w i t h   l i t h i u m   a l m i n i u m   h y d r i d e ,   and  r e f l u x e d  

f o r   7  d a y s .   A f t e r   c o m p l e t i o n   of  t h e   r e a c t i o n ,   t h e   r e a c t i o n  

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

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

h y d r i d e .   A f t e r   r e f l u x i n g   f o r   30  m i n u t e s ,   t h e   s o l u t i o n  

i s   f i l t e r e d   and  t he   f i l t r a t e   i s   d i s t i l l e d   u n d e r   r e d u c e d  

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

r e s u l t i n g   in   r a c - t r a n s - l - a m i n o m e t h y l - 2 - a m i n o c y c l o h e x a n e .  

( E )   The  c i s - c o m p o u n d   o b t a i n e d   by  (C)  ( 3 . 5   g)  i s   d i s s o l v e d  

in   a  m i x t u r e   of  b e n z e n e   (150  ml)   and  e t h e r   (150   m l ) .   T h e  

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

(2g )   and  e t h e r   (50  ml)   and  r e f l u x e d   f o r   7  d a y s .   A f t e r  

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

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

and  t h e   f i l t r a t e   i s   d i s t i l l e d   to  o b t a i n   r a c - c i s - 1 - a m i n o m e t h y l  

2 - a m i n o c y c l o h e x a n e   ( m e l t i n g   p o i n t :   8 6 ° C / 5   m m H g ) .  



(F)  R a c - t r a n s - a a m c h   t h u s - o b t a i n e d   ( 1 7 . 6 5 2 1   g)  and   ( + ) -  

d i b e n z o y l t a r t a r i c   a c i d   ( 5 1 . 7 5 2 0   g)  i n  a n   e q u i m o l a r  a m o u n t  

a r e   s u s p e n d e d   in   w a t e r   (100  ml)   and  s t i r r e d   to   p r e p a r e  

a  d i a s t e r e o m e r   w h i c h   i s   w a s h e d   w i t h   w a t e r   s e v e r a l   t i m e s  

and  i s   t h e n   d i s s o l v e d   in   a  s o l v e n t   of  w a t e r / e t h a n o l   ( 1 : 1  

v / v )   a t   an  e l e v a t e d   t e m p e r a t u r e .   The  r e a c t i o n   s o l u t i o n  

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

t r a n s - 1 - a a m c h   h a v i n g   a  s p e c i f i c   r o t a t i o n   of  [@. ]D23=-95 .2°  

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

to   t h e   a b o v e - m e n t i o n e d   to   a  f u r t h e r l y   p u r i f i e d   t r a n s - 1 -   . 

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

[@]D23=  - 9 7 . 7 8 ° .   When  t h e   r a c - t r a n s - a a m c h   and  ( - ) - d i -  

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

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

d i a s t e r e o m e r   h a v i n g   a  s p e c i f i c   r o t a i n   of  [@]D2=  +  9 9 . 0 6 ° .  

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

2 3  
h a v i n g   a  s p e c i f i c   r o t a t i o n   of  [@]D23 =  + 9 1 . 2 °   or   c i s - d - a a m c h -  

d i a s t e r e o m e r   h a v i n g   a  s p e c i f i c   r o t a t i o n   of  [@]D23 = -   8 8 . 7 °  

r e s p e c t i v e l y   by  u s i n g   r a c - c i s - a a m c h   in   c o m b i n a t i o n   w i t h  

e i t h e r   ( - ) - d i b e n z o y l t a r t a r i c   a c i d   or   ( + ) - d i b e n z o y l t a r t a r i c  

a c i d .  

(G)  Each  i s o m e r   of   t h e   d i a s t e r e o m e r s   t h u s - o b t a i n e d   i s  

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

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

t h e n   r e m o v e d  b y   f i l t r a t i o n .   W i t h   a d d i t i o n   of  s o d i u m . h y d r o -  

x i d e ,   t h e  f i l t r a t e   i s   n e u t r a l l i z e d   to   l i b e r a t e   d i a m i n e .  

The  f i l t r a t e   i s   t h e n   e x t r a c t e d   w i t h   e t h e r ,   and  e t h e r   i s  

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



i s o m e r s :  

By  t h e   u s e   of  t h e   i s o m e r s   t h u s - o b t a i n e d ,   i t  i s   p o s s i b l e   t o  

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

t h e   f o l l o w i n g   m a n n e r .  

(H)  S y n t h e s i s   of  P t C I 2 ( a a m c h ) :  

Aamch  ( 1 . 2 8 2 5 9   g)  and  K 2 P t C l 4   ( 4 . 1 5 1 1   g)  a r e   d i s -  

s o l v e d   in   w a t e r   (50  ml)   and  is  a l l o w e d   to  s t a n d   f o r   s o m e  

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

y e l l o w   to  w h i t e   w h i c h   r e p r e s e n t   P t C l 2 ( a a m c h )   c o r r e s p o n d i n g  

to  t he   aamch  u s e d   as  t he   s t a r t i n g   m a t e r i a l .   The  i n f r a r e d  

a b s o r p t i o n   s p e c t r u m   of  P t C l 2 ( t r a n s - d - a a m c h )   shown  in  F i g .   1 

is   i d e n t i c a l   w i t h   t h a t   of  P t C l 2 ( t r a n s - 1 - a a m c h ) ,   and  t h e  

i n f r a r e d   a b s o r p t i o n   s p e c t r u m   of  P t C l 2 ( c i s - l - a a m c h )   shown  i n  

F i g .   2  is   i d e n t i c a l   w i t h   t h a t   of  P t C 1 2 ( c i s - d - a a m c h ) .  

( I )   S y n t h e s i s   of  P t - ( N 0 3 ) 2 ( a a m c h ) ,   P t B r 2 ( a a m c h )   and  P t I 2 -  

( a a m c h ) :  

P t C l 2 ( a a m c h )   ( 3 . 9 4 2 4   g)  and  AgN03  ( 3 . 3 9 7 4   g)  a r e   s u s -  

p e n d e d   in   w a t e r   (100  ml)   and  s t i r r e d   f o r   a  n i g h t .   T h e  

AgCl  f o r m e d   i s   r e m o v e d   f rom  t he   s o l u t i o n   by  f i l t r a t i o n  

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

d r y n e s s ,   r e s u l t i n g   in  P t ( N 0 3 ) 2 ( a a m c h )   w h i c h   i s   d i s s o l v e d  

in  w a t e r   a t   an  e l e v a t e d   t e m p e r a t u r e   and  i s   t h e n   a d d e d   w i t h  

an  e x c e s s i v e   a m o u n t   of  KI  or  KBr  to  o b t a i n   a  d e s i r e d  

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

s t a r t i n g   P t B r 2 ( a a m c h )   or  a  y e l l o w   p r o d u c t   c o r r e s p o n d i n g   t o  

t h e   s t a r t i n g   P t I 2 ( a a m c h ) .  



The  i n f r a r e d   a b s o r p t i o n   s p e c t r a   of  t h e   t h u s - o b t a i n e d   p t B r 2 -  

( t r a n s - d - a a m c h ) ,   P t B r 2 ( c i s - 1 - a a m c h ) ,   p t I 2 ( t r a n s - d - a a m c h )  

and   P t I 2 ( c i s - 1 - a a m c h )   shown  in  F i g s .   3-6   r e s p e c t i v e l y   a r e  

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

r e s p o n d i n g   o p t i c a l   a n t i p o d e s .   F i g .   7  shows  CD  s p e c t r u m  

of  P t ( N 0 3 ) 2 ( t r a n s - 1 - a a m c h ) - m e a s u r e d   a t   a  c o n c e n t r a t i o n   o f  

1 . 7 8 8   x  1 0 - 2   mol  ( Δ ε 3 2 3  =   0 . 0 2 5 ,   Δ ε 2 7 5 =  -  0 . 0 3 2 ) .  

F i g .   8  shows  CD  s p e t r u m   of   P t ( N 0 3 ) 2 ( c i s - l - a a m c h )   m e a s u r e d  

a t   a  c o n c e n t r a t i o n   of  3 . 7 2 1   x  10-2   mol  ( Δ ε   3 5 5  =   + 0 . 0 2 0 ) .  

( J )   S y n t h e s i s   of  P t ( O X ) ( a a m c h ) ,   P t ( m a l ) ( a a m c h )   a n d  

P t ( g l u c ) ( a a m c h ) :  

p t ( N O 3 ) 2 ( a a m c h )   ( 4 . 4 7 3 6   g)  and  p o t a s s i u m   o x a l a t e  

( 1 . 8 4 2 4   g)  a r e   d i s s o l v e d   in   w a t e r   (10  ml )   a t   an  e l e v a t e d  

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

o b t a i n   p l a t y   c r y s t a l s   of   P t ( O X ) ( a a m c h )   c o l o u r e d   in   w h i t e .  

P t ( N 0 3 ) 2 ( a a m c h )   ( 4 . 4 7 3 6   g)  and  s o d i u m   m a l o n a t e  

( 1 . 6 6 0 4   g)  a r e   d i s s o l v e d   in   w a t e r   (10  ml )   a t   an  e l e v a t e d  

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

to  make  up  t h e   a m o u n t  t o   5  ml .   By  a l l o w i n g   t h e   s o l u t i o n  

to  s t a n d   a t   room  t e m p e r a t u r e   f o r   a  n i g h t ,   w h i t e   n e e d l e s   o f  

P t ( m a l ) ( a a m c h )   a r e   o b t a i n e d .  

P t ( N 0 3 ) 2 ( a a m c h )   ( 1 . 1 1 8 4   g)  and  s o d i u m   D - g l u c u r o n a t e  

( 0 . 6 3 0 4 9   g)  a r e   d i s s o l v e d   in   w a t e r   (  5   ml )   a t   an  e l e v a t e d  

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

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

r e d u c e d   p r e s s u r e   to   o b t a i n   P t ( g l u c ) ( a a m c h ) .  



(K)  S y n t h e s i s   of  P t ( O H 2 ) ( S O 4 ) ( a a m c h ) :  

P t C l 2 ( a a m c h )   (  3 . 9 4 2 4   g)  and  AgS04  ( 3 . 1 1 8 3   g)  a r e  

s u s p e n d e d   in   w a t e r   (100  ml)   and  t h e   s o l u t i o n   i s   s t i r r e d  

f o r   a  n i g h t .   A f t e r   t h i s ,   t h e   s o l u t i o n   i s   f i l t e r e d   to  r e -  

nove  AgCl  and  t h e   f i l t r a t e   i s   c o n c e n t r a t e d   u n d e r   r e d u c e d  

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

w h i t e   c r y s t a l s   of  P t ( O H 2 ) ( S 0 4 ) ( a a m c h ) .  

F i g s .   9  and  1 0 ( 1 )   show  r e s p e c t i v e l y   t he   e l e c t r o n  

s p e t r u m   of   P t ( O H 2 ) ( S 0 4 ) ( t r a n s - 1 - a a m c h )   [ m e a s u r e d   a t   a  

c o n c e n t r a t i o n   of  1 . 1 6 3   x  10 -3   mol  by  u s i n g   a  q u a r t z   c e l l  

( l e n g t h   of  t h e   o p t i c a l   p a s s :   1  cm) ]   and  i t s   C D  s p e c t r u m  

[ m e a s u r e   a t   a  c o n c e n t r a t i o n   of  1 . 1 6 3   x  10-2   m o l ;  Δ ε 3 2 1 =  

0 . 0 3 9 ;   Δ ε 2 7 2  =   0 . 0 3 0 ] .   F i g .   1 0 ( 2 )   shows  t h e   CD 

s p e c t r u m   of   P t ( O H 2 ) ( S O 4 ) . ( t r a n s - d - a a m c h )   [ m e a s u r e d   a t   a  

c o n c e n t r a t i o n   of  2 . 0 2 7  x   10-2   m o l ; Δ ε 3 2 1  = -   0 . 0 6 1 ;  Δ ε 2 7 2 =  

0 . 0 4 5 ] .   F i g s . 1 1   and  12  show  r e s p e c t i v e l y   t h e   e l e c t r o n  

s p e c t r u m   of  P t ( O H 2 ) ( S O 4 ) ( c i s - 1 - a a m c h )   [ m e a s u r e d   a t   a  c o n -  

c e n t r a t i o n   of   7 . 8 6   x  1 0 - 4   m o l  b y  u s i n g   a  q u a r t z   c e l l  

( l e n g t h   of  t h e   o p t i c a l   p a s s :   1  cm) ]   and  i t s   CD  s p e c t r u m  

[ m e a s u r e d   a t   a  c o n c e n t r a t i o n   of  7 . 8 6   x ' 1 0 - 3 . m o l Δ ε 3 4 0 =  

0 . 0 2 1 ; Δ ε 2 6 5 = +   0 . 0 6 8 ) .  



1.  A  p l a t i n u m   c o m p l e x   of  t h e   g e n e r a l   f o r m u l a :  

( w h e r e i n   a)  R 1 a n d   R 2  a r e   t h e   same  and  e a c h   r e p r e s e n t s   a  

h a l o g e n   a tom  or   NO3;  

or   b ) R 1   i s   S04  and  R2  i s   H 2 0 ;  

or   c)  RI  and  R2  t o g e t h e r   r e p r e s e n t  

or   a  g l u c u r o n a t e   m o i e t y ) ,   t h e  

c o n f i g u r a t i o n   of  t he   1 - a m i n o m e t h y l - 2 = a m i n o c y c l o h e x a n e  

b e i n g   s e l e c t e d   f r o m  t r a n s - 1 ,   t r a n s - 2 ,   c i s - 1   and  c i s - d .  

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

as  d e f i n e d   i n   c l a i m   1  ( w h e r e i n   R1  and   R2,  w h i c h   a r e   t h e  

same,   e a c h   r e p r e s e n t s   a  h a l o g e n   a t o m )   w h i c h   c o m p r i s e s  

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

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

( w h e r e i n  X   r e p r e s e n t s   a  h a l o g e n   a t o m ,   M  r e p r e s e n t s   a  

s t a b i l i s i n g   m e t a l   c a t i o n   and  n  i s   t h e   c h a r g e   on  t h e  



c a t i o n ) .  

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

c o m p l e x   as  d e f i n e d   in   c l a i m   1  ( w h e r e i n   RI  and  R2,  w h i c h  

a r e   t he   same,   e a c h   r e p r e s e n t   a  g r o u p   N 0 3 ) ,   w h i c h  

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

( w h e r e i n   X  r e p r e s e n t s   a  h a l o g e n   a t o m )   w i t h   a  c o m p o u n d  

of  t he   f o r m u l a   B ( N 0 3 ) n   ( i n   w h i c h   n  r e p r e s e n t s   t h e  

c h a r g e   on  B  a n d   B  i s   a  c a t i o n   whose   h a l i d e   i s   i n s o l u b l e  

in   w a t e r )   w h e r e b y   a  p l a t i n u m   c o m p l e x   of  t he   f o r m u l a : -  

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

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

c o m p l e x   as  d e f i n e d   in   c l a i m   1  ( w h e r e i n   R 1  a n d   R2,  w h i c h  

a r e   t he   same,   e a c h   r e p r e s e n t   a  b r o m i n e   or   i o d i n e   a t o m  

or  R1  and  R2  t o g e t h e r   f o rm  an  o x a l a t e ,  m a l o n a t e   o r  

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

compound   of  f o r m u l a  V   (as   d e f i n e d   in   c l a i m   3)  w i t h   a  



c o m p o u n d - o f   t h e   f o r m u l a : -  

( w h e r e i n   X  r e p r e s e n t s   a  b r o m i d e   or   i o d i d e   a n i o n ,   M 

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

c h a r g e   on  t h e   c a t i o n   and  R1  and  R2  a r e a s   d e f i n e d   i n  

c l a i m   1)  w h e r e b y   a  p l a t i n u m   c o m p l e x   of  f o r m u l a   I  i s  

o b t a i n e d .  

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

c o m p l e x   as  d e f i n e d   i n   c l a i m   1  ( w h e r e i n   R1  i s   S04  and   R2 

i s   H20)  w h i c h   p r o c e s s   c o m p r i s e s   r e a c t i n g   a  c o m p o u n d  

of  f o r m u l a   IV  w i t h   a  c o m p o u n d   of  t h e   f o r m u l a : -   B 2 ( S 0 4 ) n  

( w h e r e i n   B  a n d   n  a r e   as  d e f i n e d   i n   c l a i m   3)  w h e r e b y   a  

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

i s   o b t a i n e d .  

6.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   2  or   c l a i m   4  

w h e r e i n   a  c o m p o u n d   I I I ,   VII   or  V I I I   i s   u s e d   i n   w h i c h  

M  r e p r e s e n t s   an  a l k a l i   m e t a l .  

7.  A  p r o c e s s   as  c l a i m e d   i n   c l a i m   6  w h e r e i n   M 

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

8.  A  p r o c e s s   a s  c l a i m e d   in   any  one  of  c l a i m s   2,  4 ,  

6  and  7  w h e r e i n   X  r e p r e s e n t s   c h l o r i n e .  



9.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   3  or  c l a i m   5 

w h e r e i n   B  r e p r e s e n t s   a  s i l v e r   c a t i o n .  

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

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

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

c a r r i e r   or   e x c i p i e n t .  

11.  A   p l a t i n u m   c o m p l e x   as  d e f i n e d   in   c l a i m   1  w h e n  

u s e d   as  a  m e d i c a m e n t .  
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