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SUMMARY 

A method f o r  t h e  s y n t h e s i s  and p u r i f i c a t i o n  o f  mebendazole 

s p e c i f i c a l l y  l a b e l l e d  w i t h  tritium i n  t h e  4 '  p o s i t i o n  is  d e s c r i b e d .  

KEY WORDS Mebendazole, s p e c i f i c  t r i t i u m  l a b e l l i n g .  

INTRODUCTION - 
Mebendazole is  a v e r y  i n s o l u b l e  compound which is  wide ly  

used as  a broad spectrum i n t e s t i n a l  a n t h e l m i n t i c  i n  human and 

v e t e r i n a r y  medicine.  Over t h e  p a s t  decade c o n s i d e r a b l e  i n t e r e s t  

h a s  developed i n  i ts  use  for  t h e  s y s t e m i c  t r e a t m e n t  of  h e l m i n t h  

i n f e c t i o n s  o f  m a n ( ' ) ' ( * ) .  

The l o w  s o l u b i l i t y  o f  mebendazole i n  p h a r m a c e u t i c a l  v e h i c l e s ,  

and hence t h e  l a c k  o f  a s u i t a b l e  i n t r a v e n o u s  f o r m u l a t i o n  of t h e  

drug  h a s  h i n d e r e d  t h e  e l u c i d a t i o n  of t h e  pharmacokine t ics  and bio- 

a v a i l a b i l i t y  o f  t h e  d r u g  i n  man, as b o t h  an  i n t r a v e n o u s  and oral  

a d m i n i s t r a t i o n  of t h e  drug  i s  n e c e s s a r y  t o  d e t e r m i n e  such  p a r a m e t e r s .  

A method o f  o b t a i n i n g  such d a t a  i s  by t h e  a d m i n i s t r a t i o n  o f  a 

t r a c e r  dose  of  t h e  d r u g ( ' ) .  

i n  a b i o l o g i c a l l y  s t a b l e  p o s i t i o n  f o r  t w o  r e a s o n s .  F i r s t l y ,  pharma- 

c o k i n e t i c  d a t a  for mebendazole and i t s  metabolites can be o b t a i n e d ,  

and secondly  t h e  biological h a l f - l i f e  of t h e  l a b e l  w i l l  be t h a t  of  

t h e  drug  and i t s  m e t a b o l i t e s ,  which i s  c o n s i d e r a b l y  less t h a n  t h a t  

o f  H20, upon which body burden d a t a  for t r i t i u m  is based .  

The label i n  such m o l e c u l e s  s h o u l d  b e  
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Synthes is  of  methyl-5(6)-(4'-bromobenzoyl)-2-benzimidazole 

carbamate,  ( I )  This  compound was syn thes i zed  from 4-bromobenzoic 

a c i d  and a n i s o l e  v i a  a s i x  s t e p  r e a c t i o n  sequence s i m i l a r  t o  t h a t  

descr ibed  p rev ious ly ( ' )  f o r  t h e  s y n t h e s i s  of  methyl-5 (6) - ( 4  ' - f l uo r -  

obenzoyl)-2-benzimidazole carbamate.  

Syn thes i s  of  methyl-5(6)-[4'-3H]-benzoyl-2-benzimidazo1e 

carbamate (11) To 2 mL of  a s o l u t i o n  of ( I )  i n  dioxane (0.45 mg/mL) 

was added Pd/CaCO, (10  mg). The r e s u l t i n g  suspension was s t i r r e d  

under tritium gas ( 4  C i )  f o r  30 minutes a t  a p r e s s u r e  of 0.06 

atmospherer The c a t a l y s t  was removed by f i l t r a t i o n ,  and t h e  dioxane 

removed by evapora t ion  under a g e n t l e  stream of n i t rogen  gas  t o  g ive  

a l i g h t  brown s o l i d .  The r e s idue  was d i s so lved  i n  methanol ( 2  mL) 

which was aga in  removed by evapora t ion .  This process  was r epea ted  

f i v e  times. 

P u r i f i c a t i o n  of  (11) The product  from t h e  r e a c t i o n  above was 

d i s so lved  i n  DMSO (500 pL) which was then  added t o  d i s t i l l e d  w a t e r  

(30  mL). The r e s u l t i n g  s o l u t i o n  was passed through a SEP-PAX C18 

e x t r a c t i o n  c a r t r i d g e  (Waters A s s o c i a t e s ) ,  and subsequent ly  washed 

wi th  water  ( 4 0  m L ) .  The radiochemical  was e l u t e d  by pass ing  5 mL 

of methanol through t h e  c a r t r i d g e .  The methanol was evapora ted  

under a g e n t l e  s t ream of  n i t rogen  t o  g ive  a whi te  s o l i d  which was 

p u r i f i e d  by high performance l i q u i d  chromatography ( H P L C ) .  The s o l i d  

was d i s so lved  i n  DMSO (100  pL) and a l i q u o t s  (25 pL) w e r e  i n j e c t e d  

onto  a 150 x 4.6 mm column packed i n  t h i s  l a b o r a t o r y  w i t h  LiChrosorb 

FP8. The flow rate was 1 mL/minute which gave a column p r e s s u r e  of 

1500 p s i .  The mobile phase w a s  55% methanol i n  0.05 M ammonium 

phosphate b u f f e r ,  pH 6.0.  The f r a c t i o n s  corresponding t o  t h e  

mebendazole peak were c o l l e c t e d ,  d i l u t e d  wi th  t e n  times t h a t  volume 

of d i s t i l l e d  w a t e r  and e x t r a c t e d  us ing  t h e  SEP PAK C18 technique 
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desc r ibed  above. The r e s u l t i n g  methanol ic  s o l u t i o n  was evapora ted  

t o  dryness  t o  g ive  t h e  pure radiochemical  a s  a whi te  s o l i d .  ( y i e l d  

17%, m.p. 13OO0C, m/z 295, 297; 218, 220; 105, 107) 

V e r i f i c a t i o n  of  t h e  p o s i t i o n  of  t h e  tritium l a b e l  and s p e c i f i c  

a c t i v i t y  de te rmina t ion  T r i t i u m  nuc lea r  magnetic resonance spec t ro -  

scopy provides  a q u a n t i t a t i v e  measurement of  t h e  d i s t r i b u t i o n  of 

t h e  i s o t o p e  a t  va r ious  si tes w i t h i n  a l a b e l l e d  molecule( ' )  ' ( ' 1 .  

Spec t r a  of  t 3 H - ]  mebendazole w e r e  ob ta ined  o n  a Bruker CXP-300 

spec t rometer ,  o p e r a t i n g  a t  320 MHz, with  broad band pro ton  de- 

coupl ing.  T r i t i u m  chemical s h i f t s  were determined by t h e  technique 

of  ghos t - re ferenc ing  from i n t e r n a l  n o n - t r i t i a t e d  TMS, a s  recommended 

by Bloxsidge e t  a l . ( ' ) .  

p o s i t i o n  of  t h e  mebendazole molecule w a s  confirmed by t h e  d e t e c t i o n  

of  a s i n g l e t  a t  7 . 1  ppm i n  t h e  tritium spectrum. 

Incorpora t ion  of tritium i n t o  t h e  4 '  

The appearance of  bo th  M" + 1 and M+' + 3 f o r  the benzoyl 

fragment i n  t h e  mass spectrum o f  t h e  rad iochemica l ,  a l s o  i n d i c a t e s  

t h e  presence of  tritium i n  t h e  benzoyl r i n g  of  t h e  molecule (F igu re  

1) - 
S p e c i f i c  a c t i v i t y  w a s  determined by two methods. F i r s t l y ,  by 

c a l c u l a t i o n  of t h e  M" + 1/M" + 3 r a t i o  from t h e  m a s s  spectrum of 

t h e  pure radiochemical .  Secondly,  by i n j e c t i o n  of a sample o f  t h e  

radiochemical  on to  an HPLC column and ob ta in ing  from t h e  c a l i b r a t e d  

i n t e g r a t o r / r e c o r d e r  t h e  amount of  compound i n  t h e  sample. The 

e f f l u e n t  corresponding t o  t h e  mebendazole peak was c o l l e c t e d  and t h e  

amount of  r a d i o a c t i v i t y  p r e s e n t  i n  t h e  e f f l u e n t  was determined by 

l i q u i d  s c i n t i l l a t i o n  count ing.  From t h e  mass and r a d i o a c t i v i t y  

d a t a  genera ted ,  t h e  s p e c i f i c  a c t i v i t y  of  t h e  l a b e l l e d  compound was 

determined. The c a l c u l a t e d  s p e c i f i c  a c t i v i t y  obta ined  f o r  t h e  

l a b e l l e d  m a t e r i a l  from both  methods was 8 C i / n M O l .  
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F i g u r e  1. T h e  c h e m i c a l  i o n i z a t i o n  m a s s  s p e c t r u m  of t r i t i a t e d  
mebendazole 
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