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SYNTHESIS OF NCA [carbonyl - l  ' C I A C E T A Z O L A M I D E  FOR PET STUDIES I N  V I V O  
D .  L e  Ba r s* ,  S.K. Lu th ra ,  V.W. P i k e ,  and E.R. Swenson+ -~ 
l4RC Cyclo t ron  Un i t ,  Hammersmith H o s p i t a l ,  Ducane Road, London, W12 OHS, U . K .  

Acetazolamide, Diaioox o r  5-acetamido-l , 3,4-thiadiazole-2-sulphonamide, i s  
a w e l l  known and wide ly  used i n h i b i t o r  o f  ca rbon ic  anhydrases  
(EC 4.2.1.1.)  ( 1 ) .  These enzyrnes c a t a l y s e  t h e  i n t e r c o n v e r s i o n  o f  carbon 
d iox ide  and water w i th  c a r b o n i c  ac id  and are found i n  a v a r i e t y  o f  
t i s s u e s .  In  o r d e r  t o  p rov ide  some p o s s i b i l i t y  f o r  s tudy ing  t h e  
d i s t r i b u t i o n  o f  ca rbon ic  anhydrases  i n  v ivo  by PET, we have developed a 
method f o r  l a b e l l i n g  ace t azo lamide  wi th  t h e  pos i t ron -emi t t i ng  
r a d i o n u c l i d e ,  carbon-11 ( t i 1 2  = 20.3 min).  

The method is  based on t h e  a c e t y l a t i o n  o f  5-amino-1,3,4-thiadiazole-2- 
sulphonamide wi th  [ l - l  l C l a c e t y 1  c h l o r i d e .  For t h i s  purpose t h e  m i n e  is 
ob ta ined  by a c i d  h y d r o l y s i s  o f  a c e t a z o l a n i d e  i t s e l f  ( 2 1 ,  wh i l e  
[ 1-1 l C l a c e t y 1  c h l o r i d e  is produced by t h e  ca rbona t ion  o f  methylmagnesium 
bromide wi th  cyc lo t ron-produced  [ lClcarbon d i o x i d e ,  fo l lowed by a d d i t i o n  
o f  ph tha loy l  d i c h l o r i d e  p l u s  2,6-di-tert-butylpyridine ( 3  ): 

11 CH3Br  .-> CH3MgBr .-,[CH3l lCOOMgBr1 - CH311C0C1 

Ace ty la t ion  is  achieved  by b r i e f  ( <  10 min) hea t ing  o f  t h e  m i n e  
[ l - l l C ] a c e t y l  c h l o r i d e  i n  a c e t o n i t r i l e :  

with 

COCH3 

Sepa ra t ion  and p u r i f i c a t i o n  are achieved  on a semi -p repa ra t ive  reverse-phase  
HPLC column, (30  ca x 0.7 cm i . d ;  p-Bondapak C-18) e l u t e d  a t  3 mL/min wi th  
potassium dihydrogen phosphate s o l u t i o n  (0 .07  M ) .  A n a l y t i c a l  HPLC and TLC show 
t h e  c o l l e c t e d  r a d i o a c t i v e  f r a c t i o n ,  ( r e t e n t i o n  time 12 min) t o  be 
r ad iochemica l ly  (99%)  and chemica l ly  pu re  ( >  95%)  [ '  lC lace tazo lamide .  
product  i s  r eady  f o r  i n t r avenous  i n j e c t i o n  a f t e r  s te r i le  f i l t r a t i o n .  The 
p r e p a r a t i o n  r e q u i r e s  30 minutes  and p rov ides  [ ' lC]ace tazolamide  i n  a 
rad iochemica l  y i e l d  of 15% (decay-cor rec ted  t o  E.O.B.)  . S p e c i f i c  a c t i v i t y  i s  i n  
the  range  300-350 mCi/)xnol c o r r e c t e d  t o  EOB ( g i v i n g  10  t o  30 
vhen s t a r t i n g  from an i r r a d i a t i o n  producing 250 m C i  o f  [ l lC]ca rbon  d iox ide .  

[ l  lC]Acetazolamide is now under  f u r t h e r  i n v e s t i g a t i o n  as a probe  f o r  ca rbon ic  
anhydrases  i n  t h e  lung ,  h e a r t  and b r a i n .  
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