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SUMMARY 

We d e s c r i b e  t h e  p r e p a r a t i o n  o f  lZ5I  l a b e l l i n g  w i t h  a h i g h e r  s p e c i f i c  

r a d i o w t i v i t y  of  N ( 1 - e t h y l  - 2 - p y r r o l i d y l - m e t h y l ) 2 - m e t h o x y - 5 - e t h y l  s u l f o n y l  

benzamide ,  7. p o t e n t  h i o l o g i c a l  a n a l o g u e  f o r  s u l p i r i d e .  The i n c o r p o r a t i o n  of  

i o d i n e  i n  t h e  m o l e c u l e  was a c h i e v e d  by t h e  s u b s t i t u t i o n  o f  a r o m a t i c  amino 

g r o u p s  v i a  t h e  d i a z o  compound.  B i n d i n g  and  i m q u n o l o g i c a l  p a r a m e t e r s  of  

i o d i n a t e d  and t r i t i a t e d  t r a c e r s  were compared. 

K E Y  WORT5 : s u l p i r i d e ,  rad io immunoassay ,  lZ5I  i o d i n a t i o n  

INTRODUCTIW 

Radioimmunoassay (RIA) is a p r e c i o u s  a n a l y t i c a l  too l  for t h e  s t u d y  of 

t h e  m e t s b o l i s m  a n 3  p h a r m s c o k i n e t i c s  a n 3  f o r  c l i n i c a l  m o n i t o r i n g  o f  

p s y c h o a c t i v e  d r u g s  (1). 

The u s e  of  a t r i t i a t e d  tracer w i t h  a h i g h  s p e c i f i c  r a d i o a c t i v i t y  ( u p  

t o  30 Ci/minole) p r o v i d e s  i n  most c a s e s  a v e r y  s e n s i t i v e  t es t .  However, a n  

i o d i n e  l z5 I  l s b e l l e d  r a d i o l i g a n d  o f f e r s  t h e  a d v a n t a g e s  o f  g r e a t e r  s e n s i t i v i t y  

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

c o n v e n i e n t  and economica l  c o u n t i n g  p r o c e d u r e s  (2). 

* I n s t i t u t e  o f  Biomedica l  S c i e n c e s .  U n i v e r s i t y  of P o r t o .  P o r t u g a l  
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We d e s c r i b e  here t h e  s y n t h e s i s  o f  N(l -e thy l -2 -pyr ro l idy l -me thy l ) -2 - rne t~oxy-  

4 - i o d 0 - ~ ~ ~ 1 - 5 - e t h y l  s u f f o n y l  benzamide, which is used a s  t r a c e r  i n  t h e  RIA o f  

N(1- e t h y l -  2 -pyrrolidyl-methyl)2-methoxy- 4 -amino -5 - e t h y l  s u l f o n y l  benzsmide 

(DAN 21631, a p o t e n t  pharmacologics l  ana logue  o f  s u l p i r i d e  ( 3 ) .  

C H 3  

N H  2 

0 

N H 2 0 2 S  

DAN 2163 

MATERIALS AND METHODS 

Chemicals 

S u l p i r i d e  

DAN 2163, s u l p i r i d e  and t h e i r  r e l a t e d  compunds  a r e  k ind ly  s u p p l i e d  

by Delagrange (F rance ) .  

T r i t i a t e d  3 A N  2163 (30  t o  50 Ci/mmolo), l a b e l l e d  st t h e  l sve l  o f  t h e  

e t h y l  group o f  t h e  o y r r o l i d y l  r i n g ,  was provided  by Commissariat  B 1 ' E n e r g i e  

Atomique, DBpartement de B io log ic ,  Se rv ice  des  Mollicules MarquBes, CEN Sac lay  

(F rance ) .  

Na1251, c s r r i e r - f r e e  sodium i o d i d e  was purchased f r o m  CEA ( F r a n c e ) ,  

and a l l  t h e  o t h e r  m a t e r i a l s  are o f  t h e  a n a l y t i c a l  grade. 
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Preparat ion o f  lZ5I l a b e l l e d  compound 

One i o d i n e  atom was incorporated i n  the benzene r i n g  o f  DAN 2163 by 

Sandmeyer's reac t i on .  One nmole ( l O / u l )  o f  DAN 2163 i n  H C 1  N was d iazoted v i t h  

1 nmole ( l / u l )  o f  Na N O 2 .  The r e a c t i o n  tube was l e f t  i n  an i c e  bath. 7 u l  -/ 
(approx. 400 /u C i )  o f  Na lZ5I were added immediately and the r e a c t i o n  was 

c a r r i e d  ou t  12h a t  2 2 O  C i n  darkness. P u r i f i c a t i o n  o f  the l a b e l l e d  substance 

was performed by th in - l aye r  chromatography (TbC) on s i l i c a  g e l  p l a t s  i n  D i -  

i s o p r o p y l  ether-ethanol-ammonia (65 : 25 : 10) upper phase, as so lvent  system. 

Radioactive spot was l o c a l i z e d  by autoradiography (Rf  = 0.60) and the subs- 

tance was e lu ted  from the s i l i c a  with methanol and s tored a t  - 2 O O  C u n t i l  use. 

Preparat ion o f  lZ7I DAN 2163 

The schedule for lz7I i o d i n a t i o n  of DAN 2163 was the same as t h a t  

described above, us ing  l o 4  t imes inore materia1s:lO umoles o f  DAN 2163 i n  Y C 1  N 
1271 (500/u l )  were diazoted wi th 10 umoles of NaN02 

(100,ul) were added immediately and the r e a c t i o n  was c a r r i e d  ou t  overn ight  a t  
1251 room temperature.The c o l d  i o d i n a t e d  substance c o m i g r s t i n g  N i t h  

r a d i o a c t i v e  substance was e lu ted  from the s i l i c a  by methanol. 

/ 
(100/ul).Ten umoles o f  N3  / 

Radioimmunological procedure 

I n  po lystyrene t e s t  tubes were placed one a f t e r  another 100 / u l  3 f  

standard o r  R I A  b u f f e r  (phosphate b u f f e r  0.1 M pH 7.4, 9.5% bovine serum 

albumin), 100 ,ul of 'H-DAN or i od ina ted  t r a c e r  (approx. 5,000 cpm) and 100 

,ul o f  d i l u t e d  antiserum. Each tube was dupl icated.  

The reac t i on  was l e f t  one n i g h t  a t  + 4 O  C. The bound and f ree  

f r a c t i o n s  o f  t r a c e r  were separated by adding 1 m l  o f  co ld  n-propanol. The 

tubes were immediately vortexed and cen t r i f uged  f o r  15 min. a t  +4" C. The 

r a d i o a c t i v i t y  o f  the supernatant( H)or  ~ e l l e t ( ~ ' ~ 1 )  respec t i ve l y ,  was measured. 3 



1106 

HESUbTS AND DISCUSSIOY 

M-T. Cardoso and P.  Pradetles 

The method f o r  c o n v e r s i o n  o f  t h e  d i a z o  g r o u p  i n t o  h a l o g e n  was o r i g i n -  

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

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

In  t h i s  way t h e  i o d i n e  d e r i v a t i v e  may be p r e p a r e d  by a d d i n g  sodium 

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

g e n t l y  warming ( 4 ) .  T h i s  r e a c t i o n  h a s ,  t o  our  knowledge,  n e v e r  been d e s c r i b e d  

i n  t h e  l i t e r a t u r e  a s  a p p l i e d  f o r  lZ5I  l a b e l l i n g  o f  an a r o m a t i c  r i n g  w i t h  

h i g h e r  s p e c i f i c  r a d i o a c t i v i t y  u s i n g  c a r r i e r - f r e e  Na lZ5I .  lZ5I  i o d i n a t i o n  o f  

DAN 2143 u s i n g  o x y d a t i o n  o f  Na lZ5I  by c h l o r a m i n e  T ( 5 )  f a i l e d  e i t h e r  due t o  

d e a c t i v a t i o n  o f  t h e  C 3  c a r b o n  o f  t h e  a r o m a t i c  r i n g  or due  t o  s te r ic  h i n d r a n c e .  

In o u r  s t a n d a r d  p r o c e d u r e  we e x p e c t  t h a t  t h e  i o d i n e  atom w i l l  become l i n k e d  t o  
t he  C,, c a r b o n . I n  agreemsnt  w i t h  t h i s  h y p o t h e s i s , t h e  co ld  lz5I  i o d i n a t e d  

s u b s t a n c e  c a n n o t  b e  d i a z o t i z e d  s u g g e s t i n g  t h e  l a c k  o f  a r o m a t i c  amino g r o u p .  

Comolete s e p a r a t i o n  on s i l i c a  g e l  p l a t e  o f  i o d i n a t e d  s u b s t a n c e  f r o m  d i a z o  

compound and u n r e a c t e d  DAN 2163 a l l o w e d  u s  t o  o b t a i n  f o r  t h e  r a d i o a c t i v e  

t r a c e r  t h e  s p e c i f i c  r a d i o a c t i v i t y  o f  t h e  i o d i d e  p r e c u r s o r .  

A compar ison  o f  t h e  b i n d i n g  o f  3!i-DAN 2163 and 1251-DAN 2163 w i t h  

a n t i b o d i o s  is shown i n  F i g u r e  1. The i n c r e a s e  o f  t i t e r  o b s e r v e d  w i t h  t h e  

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

a n t i g e n i c  d e t e r i i n a n t .  Coupl ing  o f  DAN 2163 w i t h  t h e  a n t i g e n i c  c a r r i e r  was 

c a r r i e d  o u t  by d i s z o t e d  D A N  2 1 6 3  and  t h a t  is p r o b a b l y  why s t r u c t u r a l  

m o d i f i c a t i o n  a t  t h e  l e v e l  of  t h e  p o s i t i o n  o f  a r o m a t i c  c a r b o n  C4 i n  t h e  DAN 

2163 t r a c e r  m o l e c u l e  does n o t  modify t h e  r e c o g n i t i o n  by t h e  a n t i b o d y  s i t e .  

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

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

F i g u r e  2 s h o w s  t h e  s t a n d a r d  c u r v e s  o b t a i n e d  , w i t h  t r i t i a t e d  o r  

i o d i n a t e d  t r a c e r s .  I n c r e a s e d  s e n s i t i v i t y  was o b t a i n e d  when 1251-DAN 2163 was 

used i n s t e a d  of 3d DAN 2163. T h i s  r e s u l t  was p r e d i c t a b l e  i n  view o f  t h e  much 

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

t r a c e r  fo r  t h e  b i n d i n g  s i t e .  On t h e  b a s i s  o f  t h e s e  r e s u l t s  we a r e  c a r r y i n g  o u t  

p h a r m a c o k i n e t i c  s t u d i e s  o f  DAN 2163 i n  human s u b j e c t s ,  and t h e  h i g h  s e n s i t i -  
v i t y  of t h e  tes t  al lovred u s  t o  a s s a y  s u l p i r i d e  and o t h e r  r e l a t e d  compounds 

which c r o s s - r e a c t  w i t h  a n t i b o d i e s .  
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Figure 1 

Comparison o f  the binding o f  labelled DAV 2163 with anti DAN 2163 antiserum 

using 3H-DA\ 2163 (X--X)  and "'I-DAN 2163 (O--O). 
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F i g u r e  2 

I n h i b i t i o n  o f  t h e  b i n d i n g  o f  l a b e l l e d  DAY 2153 w i t h  a n t i  DAN 2153 a n t i s e r u m  

i n  the p r e s e n c e  O F  i n c r e a s i n g  amounts  o f  u n l a b e l l e d  DAN 2163 u s i n g  3H-DAN 

2163 ( X - - X )  and 1251-DAN 2163 ( 0 - 4 ) .  

B = Bound r a d i o a c t i v i t y  i n  p r 6 s e n c e  o f  c o m p e t i t o r  

80 = Bound r a d i o a c t i v i t y  i n  a b s e n c e  o f  c o m p e t i t o r .  

F i n a l  d i l u t i o n  o f  t h e  a n t i s e r u m  y i e l d e d  50 % i n i t i a l  b i n d i n g .  
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