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SUMMARY 

13 A p rocedure  i s  desc r ibed  t o  c o n v e r t  benzene-' 3C6 i n t o  5- (pheny l -  C6) -5-  
pheny lhydanto in  i n  80% o v e r a l l  y i e l d .  

Key words : An t i convu lsan t ,  Phenyto in ,  F r i e d e l - C r a f t s  r e a c t i o n ,  Bucherer-  

Berg syn thes i s .  

INTRODUCTION 

The use o f  s t a b l e  i so topes  i n  b iomed ica l  research  has p r o l i f e r a t e d  i n  

r e c e n t  yea rs  s p e c i a l l y  i n  connec t ion  w i t h  t h e  i n c r e a s i n g  a v a i l a b i l i t y  

o f  gas chromatography mass spec t romet ry  (GCMS) computer systems. T h i s  

techn ique  can be u t i l i z e d  f o r  b o t h  metabo l ism and pharmacok ine t ics  

s t u d i e s  . 
C l i n i c a l  problems assoc ia ted  w i t h  t h e  c h r o n i c  a d m i n i s t r a t i o n  o f  a n t i c o n v u l s a n t  

d rugs  a r e  p a r t i c u l a r l y  acu te  i n  t h e  case o f  5 ,5 -d ipheny lhydanto in  (DPH, 
Phenyto in )  due m a i n l y  t o  e r r a t i c  r e s o r p t i o n ,  n o n - l i n e a r  pharmacok ine t ics  

and u n p r e d i c t a b l e  metabo l ism r a t e  . I n  o r d e r  t o  ach ieve  p roper  d r u g  
m o n i t o r i n g  w i t h o u t  w i thd raw ing  a n t i e p i l e p t i c  agents (wh ich  i s  n o t  c l i n i c a l l y  

accep tab le ) ,  some au tho rs  have proposed d i f f e r e n t  deu te r io -ana logs  of 
Phenyto in  f o r  q u a n t i t a t i v e  a n a l y s i s  o f  DPH and i t s  ma jo r  m e t a b o l i t e  i n  man, 

5-(p-hydroxyphenyl)-5-phenylhydantoin ( P-HPPH)~-''. Recent work i n  o u r  

department has drawn t h e  a t t e n t i o n  on pharmacok ine t ic  d e v i a t i o n s  o f  

5-(p-deuteriophenyl)-5-phenyl-and 5-(pentadeuteriophenyl)-5-phenylhydantoin 
compared t o  t h e  p a r e n t  d rug  pheny to in .  Consequent ly,  t h e  s y n t h e s i s  of a 13C 
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analog of Dhenytoin was undertaken using b e n ~ e n e - U - ~ ~ C ~  as s t a r t i n g  
mater ia l .  The synthe t ic  approach was based on  a c l a s s i c a l  Fr iedel-Craf t  
synthesis  l 2  o f  the  intermediate  b e n z ~ p h e n o n e - U - ~ ~ C ~ ,  followed by i t s  
conversion according t o  the Bucherer-Berg synthes is  l 3  as  modified by 
Henze14. The t i t l e  compound was obtained i n  80% overal l  y i e l d .  

METHOD. 

To 6g (0.045 mole) of anhydrous aluminum chlor ide  was added 39 (0.035 mole) 
of benzene - 13C6 (90% i s o t o p i c  p u r i t y ,  C E A ,  France) and 15 ml of dry carbon 
d i s u l f i d e  in  a 100 ml, one-necked f l a s k ,  f i t t e d  with a re f lux  condenser 
and  calcium chlor ide  tube. The suspension was magnetically s t i r r e d  and 
through the re f lux  condenser was added in  three  port ions a t  15 min. 
in te rva l  7.279 (0.052 mole) of benzoyl ch lor ide .  The dark so lu t ion  was 
refluxed f o r  6 h and, under dryness condi t ions,  most of the carbon d i s u l f i d e  
was slowly d i s t i l l e d  (60 min). The residue was t r e a t e d  with 100 ml of 10% 
hydrochloric acid and ex t rac ted  three  times w i t h  60 ml of e t h e r .  The organic 
e x t r a c t  was concentrated i n  vacuo, treated with 100 ml of 10% aq. sodium 
hydroxyde and reextracted t o  y i e l d  79 of the  crude benzophenone, t h a t  was 
s u f f i c i e n t l y  pure ( G L C )  f o r  the Bijchercr -Berg hydantoin synthes is .  

In a 100 ml s t e e l  bomb were placed 79 ( N  0.036 mole) of the  crude benzophenone 
dissolved i n  15 ml of dimethylformamide, 49 (0.061 mole) of ootassium 
cyanide dissolved i n  8 ml of water and 16 g (0.167 mole) of s o l i d  ammonium 
carbonate. T h e  closed s t e e l  bomb was immersed i n  an o i l  bath and heated a t  
125°C f o r  2.5 days. After  cooling t o  room temperature, t h e  bomb was opened 
and the  content  was d i lu ted  i n  400 ml of hot  water ,  a c i d i f i e d  a n d  f i l t e r e d .  
The crude product was dissolved i n  200 m l  of aqueous sodium hydroxyde and  
the  resu l t ing  so lu t ion  was ex t rac ted  with 100 ml of toluene and twice with 
100 ml of e t h e r .  Acid i f ica t ion  of the  aqueous phase yielded 7.42 g (80% y i e l d )  
of dry and pure ( H P L C ,  1011-RP-18, 250 x 4.6 m m ,  solvent  : a c e t o n i t r i l e -  
water, 15:85 ( v / v ) ,  flow r a t e  1.0 ml/min, R t  9 .8  min) mater ia l .  
Recrys ta l l iza t ion  from 120 ml of ethanol afforded a f i r s t  crop of 

(56% y i e l d )  of c r y s t a l l i n e  mater ia l ,  mp 293-295°C. IR (KBr) 3270, 
1775, 1740, 1720 ( uC = 0 )  cm-l. MS (70eV, d i r e c t  i n l e t )  m/e 258 
215, 186, 171, 110, 104. Isotopic  p u r i t y  89.9 0.2%. 
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5-(phenyl -  13 C6)-5-Pkenylkydantoin 
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