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SUMMARY 

The t i t l e  compound has been prepared from 
a bromo d e r i v a t i v e  a t  a s p e c i f i c  a c t i v i t y  
of 27 C i  mmol-1 with radiochemical p u r i t y  
of 98 .4% by a s e l e c t i v e  c a t a l y t i c  reduction 
with t r i t i u m  gas. 
without reduct ion  of t he  s t i l b e n e  double 
bond using a poisoned, deac t iva ted  c a t a l y s t .  

Bromine was replaced 
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INTRODUCTION 

Carbamazepine, 5-H-dibenz[bI f] azepine-5-carboxamide ( t h e  
a c t i v e  substance of Tegre to l@ , t r a d e  name of CIBA-GEIGY AG) 

has been used successfu l ly  i n  the  treatment of ep i l epsy  and 
t r igeminal  neura lg ia  s ince  i t s  in t roduct ion  i n  the  e a r l y  1 9 6 0 ' ~ ~  
and has been recommended i n  t h e  t rea tment  of temporal lobe 
ep i l epsy  and of secondary ton ic-c lonic  se i zu res  i n  ch i ld ren  and 
adolescents  (1) . 

Although seve ra l  hundred papers have appeared r e l a t e d  t o  
the  metabolic and pharmacokinetic behaviour of t h e  drug ( f o r  a 
review, see reference  2 ) ,  i n  some of which s t u d i e s  the  14C-  

l a b e l l e d  molecule was used, it has no t  been poss ib le  t o  d a t e  t o  
study t h e  i n t e r a c t i o n  of t he  drug a t  t he  l e v e l  of t he  receptor .  
To t h i s  end, carbamazepine l a b e l l e d  t o  a high s p e c i f i c  a c t i v i t y  
with tritium was requi red .  
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A readily available potential substrate, which would avoid 
the necessity to consider either a 'hot' synthesis or the 
generation of a suitably protected substrate for labelling, 
was identified as the 10-bromo analogue ( 3 ) .  It was stated 
recently ( 4 )  in a publication on the exchange labelling of 
tricyclic antidepressants with tritium, that during exchange it 
was not possible to avoid catalytic reduction of the double bond 
in a stilbene-like structure, thus necessitating 'hot' synthesis 
as their only available approach to these compounds. A literature 
report (5) of a successful and rapid selective debromination of 
a bromo-olefin to an olefin for an angelic acid derivative 
suggested that carbamazepine might nevertheless be preparable 
from its 10-bromo analogue. 

RESULTS AND DISCUSSION 

Alkali-washed palladium on charcoal catalyst was prepared 
as described by Kupchan and Afonso (5). Using this deactivated 
catalyst in the presence of a large excess of triethylamine as 
poison under the exact conditions of stoichiometry used for the 
angelic acid esters (5), 10-bromo carbamazepine was rapidly 
reduced to carbamazepine by hydrogen. After 15 minutes hydro- 
genation, no bromo compound remained and the extent of reduction 
of the 10-11 double bond was estimated by high pressure liquid 
chromatographic (h.p.1.c.) analysis as less than 6%. If triethyl- 
amine was omitted from the reduction mixture, the proportion of 
l0,ll-dihydrocarbamazepine generated in this time rose to 30%, 
whereas use of unwashed catalyst in the presence of excess of 
triethylamine resulted in multiple reduction products of which 
the desired carbamazepine was a minor component. 

Repetition of the successful reduction using tritium gas 
proceeded without additional complication. The reduction product 
was chromatographed on a column of ODs-silica which allowed 
isolation of the product in good radiochemical purity at high 
specific radioactivity. The W spectrum of the product 
corresponded to that of the reference material and was not 
distinguishable from it in four thin layer chromatography (t.1.c.) 
systems or by h. p.  1. c. 
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Thus, using spec ia l i s ed  c a t a l y s t s  it can be possible  t o  perform 
highly selective reduct ions i n  the  presence of o the r  reducible 
funct ional  groups. Addition of base as c a t a l y s t  poison i n  t h i s  
instance f u r t h e r  i nc reases  the  s e l e c t i v i t y ,  although f u r t h e r  
i nves t iga t ion  would be needed before it could be clear whether 
t h i s  present  observation i s  of a general  nature.  

SCHEMF, 

Synthesis of C3H)-Carbamazepine 

Br 

I 
CONH, 

NaOH-washed Pd/C 

EtOH, E t 3 N  ( 6  equiv.)  I 20OC, 2 0  min. 3Y 

I 
CONH, 

Yield: 5 2 %  
( 2 6 . 7  C i  mmol-l) 

EXPERIMENTAL 

lO-Bromo-SH-dibenz[b, d azepine-5-carboxamide (5.4 mg, 1 7  

3 
umoles) was dissolved i n  e thanol  (0.5 m l )  containing t r i e t h y l -  
amine (15 1.11, 108 pmoles) and the mixture was s t i r r e d  under H2 

gas  (3.2 m l ,  8 C i )  i n  t he  presence of NaOH-washed 10% Pd/C 

c a t a l y s t  (0.5 mg) (5 )  f o r  20 minutes a t  room temperature. The 
c a t a l y s t  w a s  removed by f i l t r a t i o n  through a pad of c e l l u l o s e  
powder and the f i l t r a t e  w a s  evaporated t o  dryness. The residue 
w a s  d issolved i n  methanol (0.28 m l )  , water (0.22 m l )  w a s  added 
and the solut ion w a s  applied using a Rheodyne i n j e c t i o n  valve 
t o  a column (50 x 0.7 cm) of Nucleosil 10Cl8 O D s - s i l i c a  and 
e lu t ed  a t  a flow rate of 4.0 m l  min-l with methano1:water:acetic 
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Without  
Carrier 

a c i d  (500:500:1, by volume). The e l u a t e  w a s  examined a t  254 nm 
( C e c i l  C E 2 1 2 )  and f r a c t i o n s  (1 minute)  w e r e  c o l l e c t e d  a u t o m a t i c a l l y .  
P o r t i o n s  ( 2 0  p l )  of r e l e v a n t  f r a c t i o n s  were examined by a n a l y t i c a l  
h.p.1.c. u s i n g  t h e  c o n d i t i o n s  d e s c r i b e d  for  p r e p a r a t i v e  h.p.1.c .  
t o  d e t e r m i n e  t h e  e l u t i o n  p o s i t i o n  of t h e  1 0 , l l - d i h y d r o  contaminant ,  
which w a s  p r e s e n t  i n  f r a c t i o n  2 1 .  F r a c t i o n s  18-20 w e r e  combined 
and e v a p o r a t e d  t o  d r y n e s s  and t h e  r e s i d u e  w a s  d i s s o l v e d  i n  50% 

aqueous e t h a n o l  ( 4 0  m l ) .  For  q u a n t i t a t i o n  a t  284 nm, a p o r t i o n  
(0 .5  m l )  o f  t h i s  s o l u t i o n  w a s  d i l u t e d  20-fold.  For  d e t e r m i n a t i o n  
of tritium a p o r t i o n  (100 p 1 )  o f  t h e  d i l u t e  s o l u t i o n  w a s  d i l u t e d  
t o  25 m l  and p o r t i o n s  (10 p l )  were counted  i n  BBOT s c i n t i l l a n t  
u s i n g  [ 3H]- hexadecane as i n t e r n a l  s t a n d a r d .  

26.7 2 0.6 C i  mmol-l. 
p r e p a r a t i o n  w a s  e s t i m a t e d  as 98.4 2 1.0% a f t e r  t.1.c. on t h i n  
l a y e r s  of  s i l i c a  g e l  which w e r e  examined a f t e r  development w i t h  
a Panax E.Olll/XPD-05 radiochromatogram scanner  system. The 
r e s u l t s  are g i v e n  i n  t h e  Table. 

The compound w a s  stored i n  s o l u t i o n  i n  50% aqueous e t h a n o l  
a t  a c o n c e n t r a t i o n  of 6.6 m C i  m 1 - l  a t  t h e  t e m p e r a t u r e  of  l i q u i d  
n i t r o g e n  (-196OC). 

The p r o d u c t  (9.92 pmoles, 58%) had a s p e c i f i c  a c t i v i t y  of 
The r a d i o c h e m i c a l  p u r i t y  of t h e  

With Carrier 
(1 mg m l - 1 )  

TABLE 

~ 

CHC13:Me2C0 (85:15) 

EtOAc:Me2C0 (50: 50) 

EtOAc:C6H6:CH30H (5:4:1) 

CHC13:&-PrOH ( 9 : l )  

Radiochemical  p u r i t y  of 
Detai ls  are g i v e n  i n  t h e  t e x t .  

'HI -carbamazepine as judged by t. 1. c. 

96.4 0.1 

98.0 0 . 2  

98.1 0 . 2  

98.2 0.1 

99.3 2 0.1 

99.3 2 0.1 

97.9 0.3 

97.2 2 0 . 2  
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