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SUMMARY 

I4C-Labeled inosine 5'-phosphate was synthesized 
by direct phosphorylation of in0sine-8-~~C with 
phosphoryl chloride followed by hydrolysis of the 
resulting phosphorodichloridate. Isolation and recrys- 
tallization o f  its disodium salt afforded pure 
material in 66.8% overall chemical yield. 

Key words: Inosine-8-14C 5'-phosphate, S'-inosinic acid-8-14C, 
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Various procedures on 5'-phosphorylation of nucleosides have 

been devised in view of the biological importance of resulting 

nucleotides. The application of these procedures to the synthesis 

of nucleotides labeled by a radioisotope is sometimes unsuitable 

because work-up of a reaction mixture is inadequate for handling a 

radioisotope. Consequently, it is required to modify these procedures, 

especially in isolating product. 

The phosphorylation of 2',3'-O-isopropylidene nucleosides is 

generally considered to be a common procedure for the synthesis of 

nucleoside 5'-phosphate, and is especially good for labeling by 

isotopic phosphorus , since inosine S'-ph~sphate-~*P is now commercially 
available. Thus contamination by isomeric nucleotides and the l o s s  

of isotope is avoided. However, if it is adapted to the synthesis of 

14C-labeled nucleotides, one may encounter the some loss of isotope 
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because t h e  c o n v e r s i o n  o f  n u c l e o s i d e s  

d e r i v a t i v e s  does  n o t  a lways r e s u l t  i n  

i n t o  t h e i r  0 - i s o p r o p y l i d e n e  

h i g h  y i e l d s .  T h e r e f o r e ,  
(617)  

w e  unde r took  t o  examine d i r e c t  p h o s p h o r y l a t i o n  o f  i n o s i n e  i n  o r d e r  

t o  t e s t  i t s  a p p l i c a b i l i t y  f o r  5 ' - p h o s p h o r y l a t i o n  i n  t h e  one  s t e p  

s y n t h e s i s  o f  i n o s i n e  5 ' -phospha te  l a b e l e d  w i t h  1 4 C .  

A s  i s  shown i n  Scheme 1, inosine-8-14C ( s p . a c t . :  5 0 0  vCi /mmole  ) 

was phosphory la t ed  w i t h  phosphory l  c h l o r i d e  i n  a m i x t u r e  of t r i e t h y l  

phospha te  and wa te r .  The r e s u l t i n g  p r o d u c t  was hydro lyzed  and adso rbed  

on a c h a r c o a l .  E l u t i o n  w i t h  e t h a n o l i c  ammonium hydrox ide  gave 

ammonium s a l t  of ino~ine-8-~~C-5'-phosphate, which w a s  made a c i d  by 

u s i n g  a c a t i o n  exchange r e s i n  and t h e n  t h e  d i sod ium s a l t  by n e u t r a l i -  

z a t i o n .  R e c r y s t a l l i z a t i o n  o f  t h e  s a l t  from 50% aqueous e t h a n o l  gave  

p u r e  m a t e r i a l ,  whose o v e r a l l  chemica l  y i e l d  w a s  66.8% and whose 

s p e c i f i c  a c t i v i t y  was 1 . 4 1  pCi/mg or 554 uCi/mmole. 

OH OH 

P O C l  
t 

-0 ( E t O )  3PO- 
H2° 

Scheme 1. 

I n  t h i s  p h o s p h o r y l a t i o n  p r o c e s s ,  t h e  f o r m a t i o n  of 2 '  and/or  3 ' -  

phosphate  c a n  be  c o n s i d e r e d  as  a by-product .  I n  f a c t ,  a trace amount 

of 2 ' ( 3 ' ) - p h o s p h a t e ,  i n  a c o l d  r u n ,  c o u l d  be  obse rved  on  a t h i n - l a y e r  

chromatogram ( a c e l l u l o s e  F254 p l a s t i c  s h e e t  s u p p l i e d  by Merck A . G . ,  

Darmstadt ) deve loped  by u s i n g  a n  a s c e n d i n g  s o l v e n t  sys t em o f  iso- 

propanol-0.1M-boric acid-conc.NH40H ( v/v;  40:20:10 ) .  On t h e  chromato 

gram, t h e  s p o t  of 2 '  ( 3 ' ) - i s o m e r  ( Rf=0.60 ) w a s  c o m p l e t e l y  s e p a r a b l e  

from t h o s e  of 5 ' -phosphate  ( Rf=0.51 ) and i n o s i n e  ( Rf=0.69 ) .  
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The h i g h  p u r i t y  of  t h e  f i n a l  mater ia l ,  i n o s i n e  5 ' -phosphate ,  a f t e r  

r e c r y s t a l l i z a t i o n ,  w a s  confirmed by t h i n - l a y e r ,  paper  p a r t i t i o n ,  

and h i g h  speed l i q u i d  chromatographic  t e c h n i q u e s .  

EXPERIMENTAL 

T o  a c o l d  s o l u t i o n  of 1 . 2 5  m l  of  t r i e t h y l  phosphate  c o n t a i n i n g  

230 mg (1.5 m o l e )  of  phosphoryl  c h l o r i d e  and 9 p 1  of  H 0 ( measured 

u s i n g  a m i c r o s y r i n g e  ) w a s  added 134 mg (0 .5  m o l e )  of  l a b e l e d  i n o s i n e  

( in0sine-8- '~C;  s p . a c t .  , 500 p C i / m o l e  ) w i t h  magnet ic  s t i r r i n g  

a t  0" .  I n o s i n e  undisso lved  a t  s t a r t i n g  t i m e  d i s s o l v e d  g r a d u a l l y  a s  

t h e  r e a c t i o n  proceeded and t h e  s o l u t i o n  became clear a f t e r  s t i r r i n g  

f o r  4 h r s  a t  0" .  I n  o r d e r  t o  c o n v e r t  t h e  c h l o r i d e  t o  t h e  a c i d ,  t h e  

r e a c t i o n  m i x t u r e  was poured i n t o  50 m l  of ice-water and 40% NaOH 

s o l u t i o n  (0.6 m l )  w a s  added,  and t h e n  t h e  s o l u t i o n  w a s  n e u t r a l i z e d  

by adding  0 .5  N NaOH s o l u t i o n  dropwise u n t i l  t h e  pH main ta ined  7 . 0  

s t e a d i l y .  A t  l e a s t  2 h r s  were n e c e s s a r y  f o r  t h i s  n e u t r a l i z a t i o n .  

A f t e r  s t a n d i n g  o v e r n i g h t ,  t h e  pH w a s  b rought  t o  1 . 0  w i t h  conc.  H C 1  

and 1 0  g of c h a r c o a l  ( N o r i t )  were added,  t h e n  t h e  m i x t u r e  w a s  stirred 

f o r  3 h r s  a t  room tempera ture .  The i n o s i n i c  a c i d  adsorbed  on c h a r c o a l  

was c o l l e c t e d  by f i l t r a t i o n  and washed w i t h  200 m l  o f  H 2 0 .  The e l u t i o n  

of  t h e  l a b e l e d  i n o s i n e  5 ' -phosphate  w a s  c a r r i e d  o u t  w i t h  250 m l  o f  

a m i x t u r e  of  E t O H - H 2 0 - N H 4 0 H  (30:60:10) by s t i r r i n g  f o r  4 h r s  a t  room 

tempera ture .  The c h a r c o a l  was removed by f i l t r a t i o n  under  s u c t i o n  

and t h e  f i l t r a t e  w a s  evapora ted  by t h e  a i d  of a r o t a r y  e v a p o r a t o r  t o  

l e a v e  a p a l e  ye l low,  v i s c o u s  o i l .  The o i l  was d i s s o l v e d  i n  4 m l  o f  

H 2 0  and passed  through a c a t i o n  exchange column (Amber l i te  I R - 1 2 0 ,  

H form, 1 x 1 0  cm). F u r t h e r  e l u t i o n  w i t h  2 0 0  m l  of  H 2 0  gave a n  aqueous 

s o l u t i o n  of l a b e l e d  i n o s i n e  5 ' -phosphate ,  which w a s  n e u t r a l i z e d  w i t h  

2 .3  m l  of 0 . 5  N NaOH s o l u t i o n  (pH 7 . 0 )  and evapora ted  t o  a f f o r d  t h e  

c r u d e  d isodium s a l t .  R e c r y s t a l l i z a t i o n  from 3 m l  of  5 0 %  aqueous 

E t O H  and d r y i n g  under reduced p r e s s u r e  over  P205 a t  50' f o r  5 h r s  

gave 131 mg ( y i e l d ,  6 6 . 8 %  ) of  5 ' - i n o s i n i c  acid-8- l4C disodium s a l t .  

2 

+ 
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The r a d i o c h e m i c a l  p u r i t y  w a s  examined by t h i n - l a y e r  ( d e s c r i b e d  

b e f o r e  ) and pape r  p a r t i t i o n  ch romatograph ic  methods i n  a s c e n d i n g  

t e c h n i q u e  on  Toyo Roshi N o .  51 p a p e r  ( 5  x 40 c m )  w i t h  t w o  k i n d s  of 

s o l v e n t  ( a ;  2:79:19 v/v-i-PrOH:satd.(NH4 2S04:H20, b;  7:1:2 v/v- i -  

PrOH:conc.NH40H:H 0 ) .  There  was obse rved  a s i n g l e  s p o t  w i t h  which 

t h e  Rf v a l u e  f o r  a n  a u t h e n t i c  sample w a s  - 0 n s i s t e n t .  
2 

The r a d i o a c t i v i t y  o f  t h e  l a b e l e d  compound w a s  measured by a 

l i q u i d  s c i n t i l l a t i o n  c o u n t e r  ( Nuclear  Chicago Mark I ) u s i n g  a 2 : l  

m i x t u r e  of  t o l u e n e  s c i n t i l l a t o r  and T r i t o n  X l O O  as  a s c i n t i l l a t o r .  

Quenching was de t e rmined  by a n  e x t e r n a l  s t a n d a r d  t e c h n i q u e .  The re  

was o b t a i n e d  a s p e c i f i c  a c t i v i t y  o f  1 . 4 1  uCi/mg or  554 u C i / m m o l e .  

I t s  r a d i o c h e m i c a l  y i e l d  was 74%. A 11% h i g h e r  s p e c i f i c  a c t i v i t y  o f  

t h e  p r o d u c t  t h a n  t h a t  of t h e  s t a r t i n g  material used would be r e s u l t e d  

from t h e  r e a s o n  e i t h e r  t h a t  t h e  s t a r t i n g  mater ia l  c o n t a i n e d  s o m e  

u n l a b e l e d  i m p u r i t y  or t h a t  i t s  s p e c i f i c  a c t i v i t y  w a s  a c t u a l l y  11% 

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