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SYNTHESIS OF ~~C-SURICLONE~ 
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Service Hospitalier F. Joliot, CEA Dept. de Biologie, 

91406 Orsay, France. 

SUMMARY 

llC-Suriclone was synthet ised i n  a s h o r t  t ime (30 minutes) with 

a h igh  s p e c i f i c  a c t i v i t y  (750 mCi/uMol) f o r  s tud ies  i n  man w i t h  the  

Pos i t ron  Emi.ssion Tomography technic .  The s t a r t i n g  m a t e r i a l  was the  

N-demethylated product  35489 RP. The r a d i o a c t i v e  reagent was e i t h e r  

llC-formaldehyde o r  l1C-methyl i od ide .  

Key words : l l C ,  Sur ic lone 31264 RP, (chloro-2, naph thy r id in  11,81 y l -  

7)-6- (11C-methyl-4 p i  peraz i  ny l -1 )  carbonyl oxy-5, 0x0-7 

tetrahydro-2,3,6,7 d i t h i i n o  l1,41 12,3-cl py r ro le ,  

cyc l  opyrrolone , Posi t ron,  Receptor. 

* Sur ic lone i s  the commercial name o f  RhBne-Poulenc product. 
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INTRODUCTION 

C. Boullais et al. 

Suriclone (31264 R P )  o r  (chloro-2, naphthyridin I1,81 yl-7)-6 

(methyl-4 piperazinyl-1) carbonyloxy-5, 0x0-7 tetrahydro-2, 3, 6 ,  7 

d i th i ino  11, 41 12, 3-cl pyrrole i s  a drug of the cyclopyrrolones family 

w i t h  anxiolytic and hypnotic properties.  

I t  has been labelled w i t h  carbone-11 t o  be studied in man by the 

Positron Emission Tomography technic. The both methods of labe l l ing  

which have been considered cons is t  of a methylation of nitrogen i n  4 

position of piperazine r i n g  of precursor 35489 RP by llC-formaldehyde 

o r  11C-methyl iodide ( f ig .  1). 

Fig. 1 - Scheme of the synthesis 

EXPERIMENTAL AND RESULTS 

Method I 

The methylation i s  car r ied  out by 11C-formaldehyde, the synthesis 

of H l l C H O  has been already described (2) .  200uL of a chloroform solution 

containing 2 ~ M o l  of 35489 RP a re  disposed in t h e  reaction f l a sk  with 

50-1OOpL water, 4 UL NaBH3CN solution (15.7 mg/mL C2H50H) and 5uL ace t i c  

acid.  
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The 11C-formaldehyde i s  t r a n s f e r r e d  i n t o  t h i s  s o l u t i o n  w i t h  the 

a i d  o f  a he l ium stream a t  a 20 ml/min f l o w  rate.  The recovery o f  l l C -  

formaldehyde i s  p rov ing  d i f f i c u l t  i n t o  t h i s  heterogeneous r e a c t i o n  

mixture.  A l l  t h e  at tempts c a r r i e d  o u t  w i t h  homogeneous mixtures such 

CH$N-C2H50H - CHC13 ; 200 : 50 : 200 v/v w i t h  50 u L  water remained 

u n f r u i t f u l  . 
Thus the  r e a c t i o n  m ix tu re  re ta ined  has been CH3Cl - H20 (200 U L  : 

50 u L ) ,  t he  water be ing ind ispensable t o  t r a p  the  llC-formaldehyde. 

When the formaldehyde i s  recovered, the r e a c t i o n  m ix tu re  i s  heated 

du r ing  6 minutes a t  60°C. Then the so l ven t  i s  evaporated t o  dryness 

and the res idue d i sso l ved  by a few hundredpL o f  CHzC12 - 3 % B mix tu re  

used as e l u e n t  (El : ethanol - water - ethy lamin ; 96 : 2 : 2). Th is  

m ix tu re  i s  i n j e c t e d  on the chromatography system us ing  a s i l i c a  column 

( P a r t i s i l  M9 10/50 Whatman - f l o w  r a t e  : 8 mL/min). 

The r a d i o a c t i v i t y  o f  the products  going o u t  o f  t he  column i s  detected 

w i t h  a small i o n i s a t i o n  chamber and t h e l r  mass measured w i t h  a UV de tec to r  

a t  280 nm. The r e t e n t i o n  t ime o f  su r i c lone  i s  6.5 min and those of nor- 

su r i c lone  d e r i v a t i v e  (35489 RP) 11 min. 

The chemical y i e l d  obtained w i t h  regard t o  l1CO2 vary f rom 5 t o  

30 %. Th i s  v a r i a t i o n  proceed from the  d i f f i c u l t y  t o  t r a p  11C-formaldehyde 

i n t o  the r e a c t i o n  mixture.  

Th is  d i f f i c u l t y  led us t o  t r y  the  l a b e l l i n g  w i t h  l k - m e t h y l  iod ide.  

Method I1 

The method o f  synthes is  o f  l k - m e t h y l  i o d i d e  has been described 

elsewhere (2). 
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I n t o  2 mL f l a s k ,  closed w i t h  s i l i c o n  septa equiped w i t h  needles, 

are in t roduced 400uL t r i b u t y l  phosphate, 0.8 mg (1.7 ~ M o l )  35489 RP 

compound and 15 pMol NaOH. Label led methyl i od ide ,  c a r r i e d  away by a 

n i t r o g e n  stream, i s  trapped i n t o  the  r e a c t i o n  m ix tu re  a t  ambient tempera- 

tu re .  When the r a d i o a c t i v i t y  o f  I l l C H j  i s  maximum, the  s o l u t i o n  i s  heated 

a t  110°-115"C d u r i n g  5 minutes. A f t e r  c o o l i n g  i n  an i ce -a l coho l  bath, 

the m ix tu re  i s  i n j e c t e d  w i t h  the  a i d  o f  a ca the te r  onto the  column (same 

chromatographic system as t h e  one descr ibed i n  method I ) .  The chromatogram 

obtained i s  represented on f i g .  2. 

I 
I 

35489 RP 

I 

I 
I 

*----- RADIOACTIVITY DETECTOR (countsk 1 

Fig. 2 - HPLC chromatogram o f  llC-suriclone 
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The labelled product, separated from the others consti tuents of the 

solution, i s  recovered in to  a flask.  After eluent evaporation a t  80°C 

under a nitrogen stream, the radioactive fraction corresponding t o  suri-  

clone i s  dissolved in a hot physiological serum (3-5 mL) containing 

300 & of propanediol and 0.3vMol of methanesulfonic acid. The f ina l  

solution i s  s t e r i l i s ed  by passage through a Millipore f i l t e r  (0.22uM 

PTFE) .  

The synthesis of llC-suriclone has been optimized by previous expe- 

riments using non radioactive products. The melting point and the mass 

spectra of the obtained product a re  similar t o  those of authentic samples. 

The synthesis of labelled suriclone ready f o r  injection l a s t s  30 minutes 

a f t e r  the end of bombardment of ta rge t  f o r  the production of l l C  a s  

11C02 form. The radioactive fraction recovered has been tested fo r  pyrogen 

and s t e r i l i t y .  The synthesis using 30 min of proton bombardment (30 

LA, 20 M e V )  of a nitrogen ta rge t  (pressure : 7 bars, lenght 30 em, diameter 

4.5 cm) gave 150 t o  220 mCi  of llC-suriclone with a spec i f ic  ac t iv i ty  

of 750 mCi/vMol (chemical yield 40 t o  55 % w i t h  regard to  l1C02). All 

synthetic operations were carried out semiautomatically i n  a well shielded 

cell  (3 ) .  
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