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H I G H  Y I E L D  PREPARATION OF 12~I-N-ISOPROPYL-p-IODOAMPHETAMINE 
(IAMP) IN PRESENCE 3F Cu(1)  
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I N T R O D U C T I O N  

C u ( I 1 )  s a l t s  h a v e  o f t e n  b e e n  u s e d  f o r  t h e  n u c l e o p h i l i c  
i s o t o p i c  e x c h a n g e  o f  a r y l  bound i o d i n e ,  s u c h  as t h e  r a d i o i o -  
d i n a t i o n  o f  N - i s o p r o p y l - p - i o d o a m p h e t a m i n e  (IAMP). ( 1 , 2 , 3 ) .  
T h e  r o l e  o f  C u ( I 1 )  i n  t h i s  t y p e  o f  r e a c t i o n  h a s  n e v e r  b e e n  
c l e a r l y  e x p l a i n e d  a n d  i t s  u s e  i s  r a t h e r  u n e x p e c t e d  f r o m  a 
t h e o r e t i c a l  p o i n t  of v i e w .  

C u p r i c  s a l t s  a r e  g e n e r a l l y  a s s u m e d  t o  b e  e f f e c t i v e  
a g e n t s  f o r  e l e c t r o p h i l i c  ( 4 ) ,  b u t  n o t  f o r  n u c l e o p h i l i c  s u b -  
s t i t u t i o n  r e a c t i o n s .  Some a u t h o r s  c l a i m  t h a t  i n o r g a n i c  
C u ( I 1 ) - i o d i d e  c o m p l e x e s  r u l e  t h i s  t y p e  of r e a c t i o n  (5) .  T h i s  
i s  d o u b t f u l  a s  C u ( I 1 )  a n d  I' r e a c t  t o  y i e l d  C u I  a n d  1 2 ,  
w h i c h  a r e  r e a g e n t s  p r o p a g a t i n g  e l e c t r o p h i l i c  r e a c t i o n s .  

T h i s  p a p e r  d e a l s  w i t h  t h e  r o l e  of Cu(1)  i n  t h e  l a b e l i n g  
r e a c t i o n  o f  IAMP. C u ( 1 )  i s  g e n e r a t e d  i n  s i t u  b y  a d d i t i o n  o f  
S n ( I 1 )  t o  a C u ( I 1 )  c o n t a i n i n g  r e a c t i o n  m i x t u r e ,  a l l o w i n g  a 
h i g h  l a b e l i n g  y i e l d  (>  9 5 % )  t o  b e  o b t a i n e d  w i t h i n  a r e a c t i o n  
t i m e  of 30 m i n u t e s .  

EXPERIMENTAL 

L a b e l i n g  p r o c e d u r e  

5 0  u l  o f  a Cu(N0312 i n  a c e t i c  a c i d  ( 9 6 1 )  s o l u t i o n  
( 0 . 1 3 5  umol C u ( I 1 ) )  a r e  m i x e d  w i t h  1 mg o f  SnC12.2H20 ( 4 . 4 3  
umol S n ( I 1 ) )  u n t i l  d e c o l o r a t i o n  i n  a m i n i - v i a l  w i t h  c o n n i c a l  
c a v i t y .  R e s p e c t i v e l y  1 mg IAMP ( s u p p l i e d  by  Dr L . C a r l s e n ,  
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Preparation of '2'I-N-lsopropyl-p-lodoamphefamine 91 

R i s d  N a t i o n a l  L a b o r a t o r y ,  R o s k i l d e ,  D e n m a r k ) ,  a m i c r o p e l l e t  
o f  m e t a l l i c  t i n  a n d  1 0 - 2 5  p l  o f  1 2 3 1 -  s o l u t i o n  ( I R E ,  
F l e u r u s ,  B e l g i u m  - s p e c .  a c t i v .  0 .5  m C i / u l )  a r e  a d d e d .  T h e  
s e p t u m  c l o s e d  v i a l  i s  h e a t e d  u p  t o  175 'C i n  a S i l l i - T h e r m  
h e a t i n g  m o d u l e  ( P i e r c e  C h e m i c a l s )  f o r  3 3  m i n u t e s .  A l l  
r e a g e n t s  u s e d  a re  Merck p.a. g r a d e .  

HPLC s e p a r a t i o n  

T h e  HPLC s y s t e m  c o n s i s t s  of  a Waters s e t - u p  (U6K i n j e c -  
t o r ,  M 6 0 0 0  A p u m p ,  L a m b d a  Max 480 U V  d e t e c t o r )  c o u p l e d  t o  a 
y - s c i n t i l l a t i o n  d e t e c t o r  u n i t  ( 3 " N a I ( T l )  Ortec,  Ortec e lec-  
t r o n i c s )  a n d  HP 3 3 8 0  A i n t e g r a t o r s .  C h r o m a t o g r a p h y  i s  
c a r r i e d  o u t  o n  a 1 6  x 2 5 0  m m  Chrompack L i c h r o s o r b  1 0 b R P  1 8  
c o l u m n  f o r  p r e p a r a t i v e  w o r k  a n d  a 4 x 2 5 0  mrn  M e r c k  L i c h r o -  
s o r b  7 k R P  1 8  c o l u m n  f o r  r e a c t i o n  c o n t r o l ,  u s i n g  a m i x t u r e  
o f  Ace t o n i  t r i 1 e /H20/ me t h a n 0 1  / t r i met hy  l a m i n e / a c e  t i c  a c i d  : 
2 0 / 2 0 / 6 0 / / 0 . 0 7 / 0 . 1 .  

RESULTS A N D  DISCUSSION 

When a p p l y i n g  l a b e l i n g  m e t h o d s  a s  d e s c r i b e d  i n  t h e  
l i t e r a t u r e  ( 1 , 2 , 3 ) ,  u s i n g  C u ( I 1 )  s a l t s  ( C u ( N 3 3 ) ~  a n d  CuSO4) 
i n  a c e t i c  a c i d ,  t h e  l a b e l i n g  y i e l d  d o e s  n o t  e x c e e d  6 0 %  a n d  
HPLC a n a l y s i s  s h o w s  d i f f e r e n t  c o l d  ( F i g .  1 ,  l e f t  UV t r a c e )  
a n d  l a b e l e d  s i d e  p r o d u c t s  ( F i g .  1 ,  r i g h t  r a d i o c h r o m a t o g r a m )  
t o  b e  g e n e r a t e d .  On t h e  o t h e r  h s n d ,  w h e n  a d d i n g  o n l y  
r a d i o i o d i d e  t o  t h e  IAMP, a s  d e s c r i b e d  b y  K u h l  e t  a l .  (61, 
low a n d  u n p r e d i c t a b l e  l a b e l i n g  y i e l d s  a r e  o b t a i n e d .  I n  b o t h  
cases a l o s s  o f  12312 has  b e e n  o b s e r v e d .  

F i g u r e  2 ( l e f t  U V  t r a c e  a n d  r i g h t  r a d i o c h r o m a t o g r a m ,  
o b t a i n e d  i n  t h e  same HPLC c o n d i t i o n s  a s  i n  F i g .  1 )  s h o w s  
t h a t  t h e  a d d i t i o n  of S n ( I 1 )  t o  t h e  i n i t i a l  r e a c t i o n  m i x t u r e  
c o n t a i n i n g  C u ( I 1 )  a n d  g e n e r a t i n g  Cu(1)  i n  s i t u  ( s ee  e x p e r i -  
m e n t a l ) ,  a l l o w s  a h i g h  t e m p e r a t u r e  (175OC) t o  b e  u s e d  a n d  a 
h i g h  l a b e l i n g  y i e l d  ( >  9 5 % )  t o  b e  o b t a i n e d .  O n l y  a n e g l i g i -  
b l e  a m o u n t  o f  c o l d  a n d  r a d i o a c t i v e  s i d e  p r o d u c t s  i s  
p r o d u c e d .  

T h e  a d d i t i o n  o f  t h e  r a d i o i o d i d e  t o  t h e  C u ( I ) - S n ( I I )  
m i x t u r e  p r i o r  t o  t h e  I A M P  r e s u l t s  i n  a l a b e l i n g  y i e l d  l o w e r  
t h a n  2 %  d u e  t o  t h e  f o r m a t i o n  o f  s l i g h t l y  s o l u b l e  Cu 1 2 3 1 .  
T h e  u s e  o f  o n l y  S n ( I 1 )  i n  t h e  r e a c t i o n  m i x t u r e  d o e s  n o t  
y i e l d  a n y  l a b e l e d  p r o d u c t .  
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The initial use of Cu(1) salt (CuC1) in a N2 atmosphere 
also results in the formation of side products and a labe- 
ling yield that does not exceed 50-60s. This can be 
explained by the fact that Cu(1) as such is not stable in 
solution, resulting in the formation of Cu(I1). Cu(1) can 
only e x i s t i n a  complex state and/or in presence o f a  reduc- 
tor. The addition of Sn(I1) remains a must to reach optimal 
labeling reaction conditions. The presence of Sn(I1) also 
avoids the formation of 12312. Combining both the described 
labeling procedure and HPLC method results in reproducible 
and high labeling yields. The specific activity of the 
chromatographically pure 1231AMP amounts to 12 mCi/mg. The 
proposed reaction mechanism associated with the use o f  the 
Cu(1)-Sn(I1) couple is also found to be appropriate for the 
labeling of other compounds containing a halogenated aryl 
group. These results will be published in a subsequent 
paper. 
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