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NOTE 

SYNTHESIS OF 4-(3-t-BUTYLAMINO-2-HYDROXYPROPOXY~- 

BENZIMIDAZOL-2 ("C)-ONE (CGP 12177) 

B o u l l a i s  C . ,  Crouzel C., Syrota A .  

Serv ice H o s p i t a l i e r  Freder ic  J o l i o t ,  CEA, Departement de B i o l o g i e  

91406 0rsay.France. 

SUMMARY 
11 4-(3-t-butylamino-2-hydroxypropoxy)-benzimidazol-2 ( C)-one 

(CGP 12177) was syn the t i zed  i n  a s h o r t  t ime  (30 min) and w i t h  

a s p e c i f i c  a c t i v i t y  o f  130 mCi/pMol f o r  B recep to r  s tud ies by 

the p o s i t r o n  emission tomography. The r a d i o a c t i v e  reagent was 

"C-phosgene and the  s t a r t i n g  m a t e r i a l  1-(3-t-butylamino-2- 

hydroxypropoxy ) -2,3-di ami no benzene. 

Key words : "C, CGP 12177, 4-(3-t-butylamino-2- hydroxypropoxy) 

benzimidazol-2-one, Posi t ron,  B recep to r .  

INTRODUCTION 

565 

4-(3-t-butylamino-2-hydroxypropoxy)-benzimidazol-2-one (CGP 12177) 

i s  a new l i g a n d  which binds t o  adrenery ic  receptors  (1). 

This  compound has h igh  a f f i n i t y  f o r  those receptors  and shows low- 

capac i t y  f o r  non -spec i f i c  b ind ing.  I t  has been l a b e l l e d  w i t h  carbone- 

11 f o r  i n  v i v o  s tud ies by p o s i t r o n  emission tomography techn ic  and 

was synthet ized by r e a c t i o n  o f  C- phosgene on t h e  diamino precursor  

- 1, l-(3-t-but~lamino-2-hydroxypropox~)-2,3-diamino benzene (F ig .1 ) .  

11 

1 - CGP 12177 

F i g .  1 Schema o f  t he  synthes is  
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11 Fig. 2 Separat ion of C-CGP 12177 by H P L C  

Experimental and r e s u l t s  : 

All synthe t ic  operat ions were c a r r i e d  out  semi automatical ly  in  a 

well shielded c e l l  ( 2 ) .  The  synthes is  ofl'c-COC1, has been described 

previously ( 3 ) .  

The labe l led  phosgene1'C-C0C12 i s  t ransfered  a f t e r  i t s  synthes is  

under a helium stream a t  a flow r a t e  o f  10 mL/min i n t o  the reac-  

t iona l  mixture containing 0.2 mg (0.79 ~ M o l )  of  diamino precursor  

1 previously dissolved i n  30-40 p L  of CH C1 then d i l u t e d  by 400 V L  

of toluene.  After  trappingl1C-COCl2, t h e  reac t ion  mixture i s  evapo- 

ra ted  t o  dryness using a heat ing bath a t  130" C 

stream, then cooled i n  a water bath. The rad ioac t ive  residue i s  

dissolved in  1 mL of a mixture o f  a physiological s a l i n e  so lu t ion-  

ethanol 8:2 containing phosphate buf fer  (1  M )  a t  4.10-3 M. used as  

chromatography e luent  and in jec ted  i n  t h e  chromatographic system. 

The products a r e  separated w i t h  a divinylbenzenecolumn ( P R P 1  ; 

length : 30.5 cm, i n t e r n a l  diameter 7 mm ; Hamilton) a t  a flow r a t e  

of 4 m L / m i n  and t h e i r  mass detected by a UV d e t e c t o r  a t  254 nm and 

t h e i r  r a d i o a c t i v i t i e s  by an ion isa t ion  chamber. The re ten t ion  times 

a r e  4.50 m i n  f o r  CGP 12177 and 2.10 m i n  f o r  the precursor  1. The 

rad ioac t ive  f r a c t i o n ,  containing t h e  labe l led  product, i s  c o l l e c t e d ,  

2 2  - 

under a helium 

- 
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e thano l  i s  evaporatedunder  a n i t r o g e n  stream a t  8O-9O0C. then  t h e  

s o l u t i o n  i s  s t e r i l i s e d  by passage through a M i l l i p o r e  f i l t e r  and 

i n t r o d u c e d  i n t o  a se r inge .  

The syn thes i s  ofllC-CGP 12177 has been op t im ised  by p rev ious  

exper iments u s i n g  non r a d i o a c t i v e  products .  The m e l t i n g  p o i n t  

and t h e  mass spec t ra  o f  t h e  ob ta ined  p roduc t  a r e  s i m i l a r  t o  

those o f  a u t h e n t i c  samples. The t i m e  f o r  t h e  syn thes i s  o f  t h e  

11C-W12177solution ready f o r  i n j e c t i o n ,  a f t e r  t h e  end o f  t h e  

bombardment i s  30 min. A f t e r  30 min. o f  i r r a d i a t i o n  o f  t h e  

n i t r o g e n  t a r g e t  by 20 MeV pro tons  (30 u A), we o b t a i n  180-250mCi 

o f  C-CGP 12177 and a s p e c i f i c  a c t i v i t y  o f  130 mCi/u Mol. 11 
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