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SYNTHESIS OF l4C-LABELLED 1-( 4-CHLOROBENZYL) -3-METHYL- 

- 3 - ( 2 - H Y D R OX Y E TH Y L ) - TH I0 U R E A ” 

I<. Esses-Reiter and J. Reiter 
Institute for Drug Research, Budapest, P.O.B. 82, 
H-1325, Hungary 

SUMMARY 

1-( 4-Chlorobenzyl) -3-me thyl-3-( 2-hydroxye thyl) - 
-thiourea labelled with l4C at its urea group was 

synthesised starting from potassium cyanide-14C, via 

potassium thiocyanate-14C, 4-chlorobenzyl-thio- 

cya na t e-14C and 4-c h lo ro benzy 1- is0 t h ioc yana t e-l4C. 

The conditions of the isomerisation o f  4-chloro- 

benzyl-thiocyanate-14C to 4-chlorobenzyl-isothio- 

cyanate-14C were studied in detail. 
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-thiocyanate-14C, 4-Chlorobenzyl-isothio- 

cyanate-14C, 1- (4 -Ch lo robenzy1) -3 -me thy l -3 -  

-(2-hydroxyethyl)-thio~rea-~~~, Thiocyanate 
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INTRODUCTION 

1-(4-Chlorobenzyl) -3-methyl-3-( 2-hydroxyethyl) -thiourea 

(4, GYKI 21 683) is a new, antihypertensive agentlr2. Its 
pharmacokinetical studies required an isotopic isomer of high 

specific activity, labelled with l4C at its thiourea group. 

x’ Presented at the Ninth International Symposium on Organic 
Sulphur Chemistry, Riga, 1980. 
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SYNTHESIS 

The s y n t h e s i s  o f  was p e r f o r m e d  s t a r t i n g  f r o m  K14CN b y  i t s  - 
r e a c t i o n  f i r s t  w i t h  e l e m e n t a l  s u l p h u r  ( s e e  scheme) t o  y i e l d  

p o t a s s i u m  t h i o c y a n a t e - 1 4 C  ( J ) .  C a r e f u l  s t u d y  o f  t h e  r e a c t i o n  con- 

d i t i o n s  o f  t h e  above r e a c t i o n  showed b o i l i n g  a c e t o n i t r i l e  t o  be 

t h e  most s u i t a b l e  s o l v e n t  i n s t e a d  of a c e t o n e  a s  d e s c r i b e d  p r e -  

v i o u s l y 4 .  B o i l i n g  a c e t o n i t r i l e  p r o v e d  t o  be  a s u i t a b l e  s o l v e n t  o f  

t h e  n e x t  r e a c t i o n  s t e p  t o o ,  i . e .  t h e  r e a c t i o n  o f  1 w i t h  4 - c h l o r o -  

b e n z y l - c h l o r i d e  ( s e e  scheme) t o  y i e l d  4-chlorobenzyl-thiocyanate- 

-I4C (z), i m p r o v i n g  t h e  y i e l d s  o f  b o t h  r e a c t i o n  s t e p s .  Compound 2 

was p u r i f i e d  b y  passage t h r o u g h  a s h o r t  co lumn o f  s i l i c a - g e l ,  and 

t h e n  r e a r r a n g e d  t h e r m a l l y  t o  4-~hlorobenzyl-isothiocyanate-~~C 

- 

- 

( $ 1  - 
The r e a c t i o n  c o n d i t i o n s  o f  t h i s  r e a r r a n g e m e n t  have n o t  been 

s t u d i e d  p r e v i o u s l y .  We showed t h a t  t h e  i s o r n e r i s a t i o n  does  n o t  

o c c u r  a/ u n d e r  h e a t i n g  a t  2OO0C and b/ i n  t h e  p r e s e n c e  o f  b o i l i n g  

n - o c t a n o l  or e t h y l e n e  g l y c o l .  T a r s  a r e  p r o d u c e d  a/ above 21OoC, 

b/ i n  t h e  absence o f  n i t r o g e n  a tmosphere  and c /  i n  t h e  absence o f  

SCHEME 

C 1 a C H 2 C l  

1<14CN + S - I<S14CN - - 

2 

HN - CH2CHz0H 

2- C 1 a C H 2 - N H - 1 4 C  II - 
S 

4, GYKI 21 683 - 
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vacuum d u r i n g  t h e  i s o m e r i s a t i o n .  B e s t  r e s u l t s  were o b t a i n e d  b y  

t h e  s i m p l e  h e a t i n g  o f  n e a t  2 u n d e r  n i t r o g e n  a tmosphere  i n  t h e  

p r e s e n c e  o f  vacuum ( a b o u t  200 T o r r )  a t  2O5-21O0C. 

- 

The 4-~hlorobenzyl-isothiocyanate-~~C ( 3 )  - o b t a i n e d  was t h e n  

r e a c t e d  w i t h o u t  a n y  p u r i f i c a t i o n  w i t h  m e t h y l a m i n o - e t h a n o l  i n  

b o i l i n g  a c e t o n i t r i l e x /  t o  y i e l d  t h e  r e q u i r e d  1 - ( 4 - c h l o r o b e n z y l ) -  

- 3 - m e t h y 1 - 3 - ( 2 - h y d r o x y e t h y l ) - t h i o ~ r e a - ~ ~ C  ( 4 ,  - G Y K I  21 683) ( s e e  

scheme),  w h i c h  was passed  t h r o u g h  a s h o r t  co lumn o f  s i l i c a - g e l  

and r e c r y s t a l l i s e d  f r o m  i s o p r o p a n o l  t o  y i e l d  t h e  r e q u i r e d  p u r e  

5 - (one  r a d i o a c t i v e  s p o t  b y  TLC) o f  h i g h  s p e c i f i c  a c t i v i t y  

( 162.75 mCi/g : 42.34 mCi/mmole) . 
EXPERIMENTAL 

M e l t i n g  p o i n t s  a r e  n o t  c o r r e c t e d .  The o n e - d i m e n s i o n a l  t h i n  

l a y e r  c h r o m a t o g r a p h y  was p e r f o r m e d  on 5x20 cm p l a t e s  c o a t e d  w i t h  

an  0.2 mm l a y e r  o f  K i e s e l g e l  PF254+366 ( M e r c k ) .  The a c t i v i t y  was 

measured b y  a P a c k a r d  TRI -Carb  l i q u i d  s c i n t i l l a t i o n  equ ipmen t .  

P o t a s s i u m  t h i ~ c y a n a t e - ~ ~ C  ( 5 )  - 

349.7 mg (5.37 mmole 226.47 m C i ;  spec .  a c t i v i t y  647.61  mCi/g) 

o f  p o t a s s i u m  c y a n i d e - l 4 C  was r e f l u x e d  u n d e r  c o n t i n u o u s  s t i r r i n g  

w i t h  175  mg (5.45 mmole) o f  e l e m e n t a l  s u l p h u r  i n  50 m l  o f  abso- 

l u t e  a c e t o n i t r i l e  f o r  2 h r s .  The s o l u t i o n  o b t a i n e d  was d e c a n t e d  

and used  d i r e c t l y  t o  t h e  s y n t h e s i s  o f  2. - 

4 - C h l o r o b e n ~ y l - t h i o c y a n a t e - ~ ~ C  (2) - 

To t h e  s o l u t i o n  of 1 o b t a i n e d  above 840 mg (5.4 mmole) o f  4- 

- c h l o r o b e n z y l  c h l o r i d e  was added and r e f l u x e d  w i t h  s t i r r i n g  f o r  

- 

n vacuo ,  t e r  c o o l i n g  t h e  s o l v e n t  was removed a d d i t i o n a l  3 h r s .  A 

The r e a c t i o n  was 

s o l v e n t  g i v i n g  a 

d i s t i l l e d  b e f o r e  

d e s c r i b e d  p r e v i o u s l y  w i t h  c h l o r o f o r m  

q u a n t i t a t i v e  y i e l d 2 ,  b u t  r e q u i r e d  _3 - 
use.  

a s  
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t h e  r e s i d u e  d i s s o l v e d  i n  10 m l  o f  b e n z e n e  a n d  p u r i f i e d  b y  co lumn 

c h r o m a t o g r a p h y  ( 1 5 x 3 5 0  mm, f i l l e d  w i t h  K i e s e l g e l  M e r c k ,  75-135 

mesh)  u s i n g  c y c l o h e x a n e  a s  e l u e n t  o f  i m p u r i t i e s  a n d  a n  1:2 m i x t u r e  

o f  b e n z e n e  a n d  e t h y l  a c e t a t e  f o r  t h e  e l u t i o n  o f  t h e  p r o d u c t .  On 

r e m o v i n g  t h e  s o l v e n t s ,  871 mg (4.74 mmole. 88.3 228.57 m C i )  

o f  4-~hlorobenzyl-thiocyanate-~~C (2) w a s  o b t a i n e d  ( R f  = 0.9 i n  

b e n z e n e : e t h y l  a c e t a t e  1 : 2 ) ,  w h i c h  was u s e d  d i r e c t l y  t o  t h e  s y n -  

t h e s i s  o f  3 .  - 

4 - C  h l o  r o ben  z y l -  i s0  t h i o c y a  n a t e -14C ( 2) 

871 mg (4.74 mmole o f  2 o b t a i n e d  a b o v e  was i s o m e r i s e d  u n d e r  N 2  

s t r e a m  i n  v a c u o  (200 T o r r )  a t  2 O 5 - 2 1 O 0 C  f o r  3 h r s .  A f t e r  c o o l i n g ,  

ttie p r o d u c t  was  t a k e n  i n  10 m l  o f  a b s o l u t e  a c e t o n i t r i l e  a n d  u s e d  

d i r e c t l y  t o  t h e  s y n t h e s i s  o f  4. - 

l - ( 4 - C h l o r o b e n z y l )  -3-methyl -3- (  2 - h y d r o x y e  t h y l )  - t h i o u r e a - l 4 C  (4) - 

- 

To t h e  s o l u t i o n  o f  o b t a i n e d  a b o v e  0.55 m l  (6.84 mmole) o f  2- - 
- m e t h y l a m i n o - e t h a n o l  w a s  a d d e d  a n d  t h e  m i x t u r e  w a s  r e f l u x e d  w i t h  

s t i r r i n g  on a steam b a t h  f o r  3 h r s .  A f t e r  c o o l i n g ,  t h e  s o l v e n t  

w a s  removed i n  v a c u o  a n d  t h e  c r y s t a l l i n e  r e s i d u e  o b t a i n e d  w a s  

c h r o m a t o g r a p h e d  on a I < i e s e l g e l  Merck ( m e s h  75-135) column 

( 1 5 x 3 5 0  mm) u s i n g  a 1 : 2  m i x t u r e  o f  b e n z e n e  a n d  e t h y l  a c e t a t e  a s  

e l u e n t .  A f t e r  e v a p o r a t i o n  o f  s o l v e n t s  477 mg (1.84 mmole;  34.3 %) 

o f  1-( 4-c  h l o r o b e n z y l )  -3-me t h y l - 3 - (  2 - h y d r o x y e t h y l )  - t h i ~ u r e a - ~ ~ C  

(2) was o b t a i n e d ,  w h i c h  w a s  r e c r y s t a l l i s e d  f r o m  7 m l  o f  i s o -  

p r o p a n o l  t o  y i e l d  359 mg ( 1 . 3 8  mmole ;  25.8 % ,  58.43 m C i ;  s p e c .  

a c t i v i t y  162.75 mCi/g,  42.34 mCi/mmole) o f  p u r e  4, m.p. 1 4 5 - 1 4 6 O C  

( L i t . l j 2  m.p. 1 4 6 - 1 4 7 O C ) ,  g i v i n g  o n l y  o n e  r a d i o a c t i v e  s p o t  by  TLC 

( b e n z e n e : e t h y l  a c e t a t e ) .  S e c o n d  c r o p  ( a f t e r  d i l u t i o n  w i t h  i n a c -  

t i v e  4 ) :  166 mg (0.63 mmole ;  11.9 % ;  2.87 mCi,  s p e c .  a c t i v i t y  

17 -27 mCi/g : 4.54 m C i / m m o l e )  . T o t a l  r a d i o c h e m i c a l  y i e l d :  27.1 %. 

- 

A l l  y i e l d s  c a l c u l a t e d  r e l a t i v e l y  t o  K14CN. 
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