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SYNTHESIS OF IODINE-125 

LABELLED ARYL &?ID VINYL IODIDES 

* 
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Department o f  Chemistry 

The Un ive r s i ty  of Tennessee 

Knoxvil le ,  Tennessee 37996-1600 USA 

SUMMARY 

Iodine-125 l a b e l l e d  v i n y l  and a r y l  i o d i d e s  a r e  formed v i a  t h e  r e a c t i o n  of 

sodium iodide-125 w i t h  v i n y l -  and a ry lbo ron ic  a c i d s .  Good y i e l d s  of i somer i ca l ly  

pure products  a r e  obtained.  
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INTRODUCTION 

Radioiodine has  been used e x t e n s i v e l y  f o r  l a b e l l i n g  o rgan ic  molecules due t o  

t h e  v a r i e t y  of r e a d i l y  a v a i l a b l e ,  med ica l ly  u s e f u l  i od ine  i s o t o p e s  .' 
has become i n c r e a s i n g l y  important  i n  r e c e n t  y e a r s  because of i ts i d e a l  phys i ca l  

p r o p e r t i e s  and because of t h e  development of convenient  c y c l o t r o n  product ion 

techniques.  

Iod ine  

2 

W e  r e c e n t l y  r epor t ed  t h a t  i o d i n e  can b e  r e a d i l y  inco rpora t ed  i n t o  o rgan ic  

molecules v i a  t h e  r e a c t i o n  of organoboranes w i t h  sodium i o d i d e  i n  t h e  presence of 

chloramine-T.3 The r e a c t i o n  is r a p i d ,  s t e r e o s p e c i f i c ,  and proceeds i n  t h e  presence 

of a v a r i e t y  of f u n c t i o n a l  groups.  

N a I  R-I R3B Chloramine-T ' 
The organoboranes a r e  s t a b l e  (except  t o  oxygen) and r e a d i l y  prepared v i a  

hydroborat ion4 o r  t r a n s m e t a l l a t i o n  r e a c t i o n s .  

could be used t o  s y n t h e s i z e  a v a r i e t y  of r a d i o i o d i n e  l a b e l l e d  a l k y l  

We demonstrated t h a t  t h e  r e a c t i o n  

We wish t o  r e p o r t  t h a t  t h e  r e a c t i o n  i s  a convenient  r o u t e  t o  a series of 

0362-4803/82/060795-05$01.00 
0 1 9 8 2  by John Wiley h Sons, Ltd. 

Received January 5,  1982 
Revised February 19, 1982 



796 C. W. KabdZka, K. A .  A .  Sastry  and K. Muralidhar 

radiolabelled aryl and vinyl iodides via reaction of the corresponding aryl and 

vinylboronic acids. 

Na1251 
RCH=CHB (OH) - RCH=CH1251 

The reactions provide good yields of pure products (as opposed to the isomeric 

mixtures generally obtained via standard aromatic substitution reactions) and 

should prove a valuable addition to the repertoire of scientists involved in 

radioiodine labelling. Our results are summarized in Tables I and 11. 

TABLE I 

Iodine-125 Labelled Aryl Iodides 

d Radiochemical 
Yield ( X )  RfC 

b Arylboronic Acida Product 

0.7ge 

9 1  

78 

86 

74 

aPrepared via transmetallation reactions via procedures published in references 
9 and 10. (The first two compounds are commercially available.) 

bAll products exhibited physical and spectral characteristics in accord with 
authentic samples. 
'R 
e6her ( 3 0 - 6 0 ° C ) .  

dIsolated yields. 

eTLC solvent was ethyl acetate:methanol (75:25). 

values determined via TLC on Silica Gel GF (250 nm); solvent: petroleum 
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TABLE 11 

79 7 

Iodine-125 Labelled Vinyl Iodides 

b Vinylboronic Acida Product d Radiochemical 
Yield (%) 

RfC 

0.97 77 

0. 84e 56 

4 1  

H 1251 
H B (OH) 

='<, 0.5' 55 

\ I  CH30 d =ccF1 CH30 

aPrepared via the hydroboration of the corresponding alkynes with catecholborane. 
The preparation of  these agents is detailed in references 7 and 8 .  

bAll products exhibited physical and spectral characteristics in accord with 
authentic samples and values are presented in references 7 and 8 .  

'R 
egher (30-60OC). 

dIsolated Yields. 

eTLC solvent was petroleum ether (30-60"C):ethyl acetate (9O:lO). 

fA 50:50 mixture of the 9- and 10-iodo isomers due to the fact that the boron was 
attached to both the 9 and 10 positions; determined by control experiments. 

gTLC solvent was petroleum ether (30-6O0C) :methanol:ethyl acetate (200:35:35). 

values determined via TLC on Silica Gel GF (250 nm); solvenr: petroleum 
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EXPERIMENTAL 

Reagents 

Sodium iodide-125 (New England Nuclear )  w a s  d i l u t e d  t o  4 mCi/mole w i t h  

aqueous sodium i o d i d e  (1g). 

publ i shed  p rocedures .  7-10 

used as  r e c e i v e d  ( A l d r i c h  Chemical Co.) 

Chemical Radiochemical P u r i t y  

The v i n y l -  and a r y l b o r o n i c  a c i d s  were prepared  v i a  

Phenylboronic  and p-Bromophenylboronic a c i d s  were 

The chemica l  and r ad iochemica l  p u r i t y  o f  t h e  p roduc t s  were de termined  by 

t h i n  l a y e r  chromatography u s i n g  s i l i c a  g e l  p l a t e s  (250 p w i t h  f l u o r e s c e n t  

i n d i c a t o r ) .  Au then t i c  samples o f  t h e  u n l a b e l l e d  were a p p l i e d  a d j a c e n t  

t o  the r e a c t i o n  mix tu res .  In a l l  sys t ems ,  t h e  r a d i o a c t i v i t y  w a s  a s s o c i a t e d  w i t h  

a s p o t  having  a n  Rf v a l u e  i d e n t i c a l  t o  t h a t  of t h e  u n l a b e l l e d  material. 

I o d i n a t i o n  - Genera l  Procedures  

The v i n y l b o r o n i c  a c i d  ( 2  mmol) w a s  d i s s o l v e d  i n  8 mL of 50% aqueous tetra- 

hydrofuran  i n  a round bottomed f l a s k  which w a s  s h i e l d e d  from l i g h t .  Aqueous 

sodium iodide-125 (2 .0  mmol, 2.0 mL of a 1.Og s o l u t i o n ,  4 mCi/mole) w a s  added ,  

fo l lowed by chloramine-T (4.0 mmol, 0.9 g )  d i s s o l v e d  i n  8 mL of 50% aqueous t e t r a -  

hydrofuran .  The r e a c t i o n  m i x t u r e  w a s  s t i r r e d  a t  room t empera tu re  u n t i l  t h e  c o l o r  

faded  ($15 min.) and t h e n  d i l u t e d  w i t h  20 mL of w a t e r .  The product  w a s  e x t r a c t e d  

i n t o  e t h e r ,  t h e  s o l u t i o n  d r i e d  ove r  anhydrous MgS04, and t h e  s o l v e n t  removed. 

p roduc t s  were p u r i f i e d  by chrornotography on s i l i c a  g e l  u s i n g  9O:lO pet ro leum e t h e r :  

e t h y l  a c e t a t e  as e l u e n t .  [The a r y l  i o d i d e s  are  prepared  i n  a n  ana logous  f a s h i o n  

using 50% aqueous methanol as t h e  s o l v e n t  sys tem.]  

The 
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