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SUMMARY 

For  pharmacokinet ic  and metabolism s t u d i e s  i n  l a b o r a t o r y  

an imals ,  CGP 20376 l a b e l l e d  wi th  carbon-14 on the  d i t h i o -  

carbamoyl carbon atom i n  the s i d e  cha in  a t  6 -pos i t i on  of t h e  

b e n z t h i a z o l y l  r i n g  system and having a s p e c i f i c  a c t i v i t y  of 

6.13 pCi/mg (2.35 mCi/mmol) was s y n t h e s i s e d ,  i n  f o u r  s t e p s ,  

s t a r t i n g  with potassium[ 14C]thiocyanate. 

( i n  v i t r o )  [14C] CGP 20376 d i s s o c i a t e d  r a p i d l y  i n t o  i t s  

b i o l o g i c a l l y  a c t i v e  i s o t h i o c y a n a t e  p recu r so r  [14C] CGP 20308, 

i n d i c a t i n g  t h a t  i t  might behave a s  a oro-drug. 

A t  p h y s i o l o g i c a l  pH 
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B.  Anjaneyulu 

CGP 20376 (CGI: 16483), 5-(2-carboxyethyl)-N-(2-t- 

b u t y 1 - 5- me t h  o x y - be n z t h i a z o 1 -6 - y 1 ) d i  t h i o c a r b  am a te i s  an 

e x p e r i m e n t a l  a n t i  f i l a r i a l  compound e x h i b i t i n g  p o t e n t  

micro and macrof i l a r i c i d a l  a c t i v i t y '  i n  r o d e n t s  and c a t t l e  

and c u r r e n r l y  b e i n q  e v a l u a t e d  i n  man . 2 

CGP 20376 i s  a p a l e  y e l l o w  c r y s t a l l i n e  s u b s t a n c e  

h a v i n g  a m o l e c u l a r  fo rmula  C16H20N203S3, a m o l e c u l a r  

w e i g h t  384 and a m e l t i n g  p o i n t  150-l5Z0C f rom aqueous  

a c e t i c  a c i d .  I n  me thano l  s o l u t i o n  i t  e x h i b i t s  UV a b s o r p t i o n  

a t  293 nm ( €  17,7521, 315 nm ( C  1 2 , 5 9 0 )  and 326 nm ( C  11 ,646) .  

I t  i s  s p a r i n g l y  s o l u b l e  in w a t e r  (.v 2 4  pg/ml a t  room 

t e m p e r a t u r e )  and i n s o l u b l e  i n  hexane ( l i g r o i n e ) .  However, 

i t  d i s s o l v e s  i n  s e v e r a l  o r g a n i c  s o l v e n t s  on warming. 

F o r  pha rmacok ine t2c  and me tabo l i sm s t u d i e s  i n  l a b o r a t o r y  

a n i m a l s  CGP 20376 was l a b e l l e d  w i t h  carbon-14 on t h e  d i t h i o -  

carbamoyl  ca rbon  atom i n  t h e  s i d e  c h a i n  a t  6 - p o s i t i o n  of t h e  

b e n z t h i a z o l y l  r i n g  system. 

The l a b e l l i n g  was c a r r i e d  o u t  on  a 2.06 mmol s c a l e  

s t a r t i n g  w i t h  5 mCi of potas~ium[~~C]thiocyanate a c c o r d i n g  

t o  t h e  scheme o u t l i n e d .  

D I scussrorJ 

Potassium[14C] t h i o c y a n a t e  (A) was r e a c t e d  w i t h  benzoy l .  

c h l o r i d e  i n  a c e t o n e  a t  65-70°C and t h e  benzoyl[14C]- 

i s o t h i o c y a n a t e  formed i n  s i t u  on f u r t h e r  r e a c t i o n  w i t h  

6-amino-2-t-butyl-5-me thoxybenz t h i a z o l e  (2) g a v e  N-benzoyl- 

Nt-benz t h i a z o l y l [ 1 4 C ]  t h i o u r e a  ( 3 )  which on mi ld  a l k a l i n e  

h y d r o l y s i s  w i t h  .JaOH aq a f f o r d e d  t h e  b e n z t h i a z o l y l [  C]- 

t h i o u r e a  ( A ) .  p y r o l y s i s  o f  (4) a t  t h e  r e f l u x  t e m p e r a t u r e  

14 
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NaOH 

II 
s 4  

I 
CGP 20308 t J 

by-products idonhied by T L C b l D A  

7 - 
p‘k] COP 20376/COI 16483 

i+= position of 1k label 

of xylene  i n  t h e  presence  of ammonium s u l p h a t e  led  t o  t h e  

benz th i azo ly l [  C] i so th iocyana te ,  CGP 20308 (2), which on 

condensa t ion  wi th  3-mercaptopropionic a c i d  y i e l d e d  t h e  

adduct ,  [ 

6.13 pCi/mg i n  an o v e r a l l  rad iochemica l  y i e l d  of 45% based 

on potassium[14C] is0 t h i o c y a n a t e  s t a r t e d  w i t h .  

1 4  

14 C] CGP 20376 (1) having a s p e c i f i c  a c t i v i t y  of  

The r e s u l t s  from s t a b i l i t y  s t u d i e s  c a r r i e d  o u t  w i t h  

I lC- l abe l l ed  CGP 20376 (I) a r e  p re sen ted  i n  Tables  1-3. 

From t h e  d a t a  shown i n  Table 1 (1) i s  observed t o  be 

s t a b l e  i n  s o l u t i o n s  i n  water ,  a c e t i c  a c i d  , chloroform,  

e t h y l  a c e t a t e  and PEG 20t. However, the  s t a b i l i t y  is 

a f f e c t e d  when (I) is d i s s o l v e d  i n  o t h e r  common o rgan ic  

s o l v e n t s  v i z .  ace tone ,  a c e t o n i t r i l e ,  dimethylformamide and 

t a v e h i c l e  used for drug  admin i s t r a t ion .  
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methanol a s  r e v e a l e d  by t h e  c o n s i d e r a b l y  d iminished  amounts 

of (I). This  o b s e r v a t i o n  p rec ludes  t h u s  use  of such 

s o l v e n t s  f o r  e x t r a c t i o n / a n a l y s i s  of (a )  f rom b i o l o g i c a l  

f l u i d s  e t c .  

Table  1. 

S t a b i l i t y  of 14C-label led CGP 20376 i n  f r e s h l y  prepared  s o l u t i o n s  
of  some cornmon o r g a n i c  s o l v e n t s  and i n  water .  

s. do. Solven t  S t a b i l i t y  
($ CGP 20376") 

-~ 

1 Ace t i c  a c i d  (as )  97.7 

2 Acetone 24.4 

3 Ace t o n i t  r i  l e  46.5 

4 Chloroform 97.6 

5 Dimethylformamide ( D J F )  59.8 

6 E thy l  a c e t a t e  99.7t 

7 Met h a no 1 38.5 

8 PEG-200 100 

9 rYa t e r t t  98.9 

* 
i lalues de t2r:nined by & I D A  fo l lowing  d i s s o l u t i o n  a t  room 
t e n o e r a t u r e  (concn. 100 Fg/lO ml) 

r e f a g e r a t o r  (,< CSP 20376 : 2 f t e r  one month - 907.; 
a f t e r  2 rlontns - 14~). 

t ~ r ~ i p e r a t u r e  ( 2 5 O C )  : 24 pg /n l .  

t j t a b i l i t y  d iminished  on  s t o r a g e  f o r  l o n g  p e r i o d s ,  even i n  a 

rt S a t u r T t i o n  s o l u b i l i t y  of  [14CjCSP 20376 in wate r  a t  room 

t iadiometr ic  TLC of 14C-label led (7) on s i l i c a  u s i n g  t h e  

s o l v e n t  mixture  c o n t a i n i n g  e t h y l  a c e t a t e ,  hexane and a c e t i c  

ac id  (92  : 8 : 0.2, v/v/v) f o r  development showed t h e  

fo rma t ion  of t h e  i s o t h i o c y a n a t e  (5) b e s i d e s  o t h e r  un- 

i d e n t i f i e d  p o l a r  products  (F ig .  1 ) .  This  sugges ted  t h a t  

s i l i c a  (DH 4.5) c o n t r i b u t e d  t o  t h e  d i s s o c i a t i o n  of the 
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K $ 1  r 
2 1  3 I 4 I 5 1  6 I 7 1 e l  9 ~ 1 0 ~ 1 1 ~ 1 2 ~ 1 3  11.4115'16.. 

or!gin SILICA S E G M E N T S  Front 

Fig.1 Radiochromatogram of  p4dCGP 20376 
TLC :Si l ica  HF2541Ethyl a c e t a t e - h o x r n e -  acet ic  a c i d  (92 :B:O.Z  V l v )  

Reference compounds:(z) - CGP 20376; (5) - CGP 20308 

d i th ioca rbamate  (2) s i n c e  the  s o l v e n t  mixture  s e l e c t e d  f o r  

development was n o t  expected t o  have caused any decomposition. 

Data from pH dependent  s t a b i l i t y  s t u d i e s  c a r r i e d  o u t  a t  

room t empera ture  (25OC) with  14C-label led (a) a r e  shown i n  

Table  2. 

observed and i t s  corresponding i s o t h i o c y a n a t e  (2) which 

p o s s e s s e s  an the lmin th ic  and microbic ida13  and a n t i f i l a r i a l  

a c t i v i t i e s  , was produced t o  t h e  e x t e n t  of 5%, 36g and 25% 

a t  a r t i f i c i a l  g a s t r i c ,  i n t e s t i n a l  and plasma pH (1.5, 7.6 and 

7.4 r e s p e c t i v e l y ) .  

The i n s t a b i l i t y  of (I) o v e r  t h e  body pH range was 

F u r t h e r ,  fo l lowing  incuba t ion  a t  37OC a t  p h y s i o l o g i c a l  

pH 7.4, t he  d i s s o c i a t i o n  of (7) t o  i t s  i s o t h i o c y a n a t e  (3) 
was f a s t e r  (Table  3) .  Thus, fo l lowing  incuba t ion  f o r  one hour 

t h e  fo rma t ion  of (2) was observed t o  be a s  much a s  82% i n  t h e  

absence of plasma ( i . e .  i n  b u f f e r  on ly )  and 52% i n  the  

presence  of Dlasma. These resu l t s  confirming t h e  f a c i l e  

fo rma t ion  of (5) nonenzymat ica l ly  from ( 2 )  i n d i c a t e d  t h a t  

t he  l a t t e r  compound might  behave a s  a pro-drug . 4 
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Table 3 .  E f f e c t  o f  incubat ion  a t  37.C on '%-label led CGP 20376 i n  t he  
preeence/absence o f  plasma (PBS b u f f e r  pH 7.4). 

Amounts expressed a s  $ r a d i o a c t i v i t y  incubated 

Incubat ion  Plasma (*) P8S Buffer  p~ 7.4 (t) 
oeriad 

I n t a c t  I n t a c t  CGP 20308 CGP 20576 CGP 20308 CGP 20376 

1/2 h 66 *67 23 4 2  30 59 61 *03 

I h  28-15 52 -19 10.81 82 -30 

Concent ra t ions  o f  p 4 d C G P  20376 i n  : * = 2 pg/ml; = 12 pg/ml 

EXPERIMENTAL 

Melting and b o i l i n g  p o i n t s  a r e  uncorrec ted .  

Potassium[ C] th iocyana te  (19.7 mg; s p e c i f i c  a c t i v i t y  1 4  

24.5 mCi/mmol; 5 mCi) was ob ta ined  from Bhabha Atomic Hesearch 

Cent re ,  Trombay, Bombay 400 085, Ind ia .  

Au then t i c  nonrad ioac t ive  coinpounds (2) (CGA 93069; 

m.p. 118-120°C)3, (4) (CGP 20312; m.p. 214-216°C)3, (5) 
(CGP 20308; m.p. 74-76°C)3 and (7) (CGP 20376; m.p. 150-152°C)1 

were syn thes i zed  a t  CIBA-GEIGY AS, Basel ,  Swi tzer land .  

(a) was s y n t h e s i z e d  by r e a c t i n g  (2 )  and (5) i n  xy lene  

under  r e f l u x  wi th  s t i r r i n g  f o r  5 h r s .  (m.p. 188-189OC; 

chloroform-methanol).  Analys is  : Found : N ,  11.08; 

C25H30N402S3 r e q u i r e s  N,  10.89A). 

3-Mercaptopropionic a c i d  ( p u r i s s )  was purchased from 

Fluka f f i ,  Buchs, Swi tzer land .  

Benzoylchlor ide  (b.p. 198'C) was d i s t i l l e d  and s t o r e d  i n  

s e a l e d  ampoules. 

All o t h e r  s o l v e n t s  o b t a i n e d  l o c a l l y  were d i s t i l l e d  be fo re  

use. 
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R a d i o a c t i v i t y  measurements were made on a Packard TRICAHB 

(Model 460 CD) L iqu id  S c i n t i l l a t i o n  Counter  o p e r a t i n g  a t  a 

carbon-14 e f f i c i e n c y  of 94$, by t h e  channe l s  r a t i o  method and 

by i n t e r n a l  s t a n d a r d i s a t i o n .  

The s c i n t i l l a t o r  ( c o c k t a i l )  con ta ined  4 g PPO and 0.05 g 

POPOP p e r  l i t r e  of t o luene .  

A r t i f i c i a l  g a s t r i c  and i n t e s t i n a l  f l u i d s  ( b u f f e r s )  

prepa,red a s  d e s c r i b e d 5  were of t h e  fo l lowing  composi t ion : 

( G a s t r i c .  pH 1 . 5 )  : Sodium c h l o r i d e ,  2 g;  concen t r a t ed  

hydroch lo r i c  a c i d ,  7 m l ;  d i s t i l l e d  wa te r ,  1000 m l .  

( I n t e s t i n a l ,  pH 7.6) : Anhydrous sodium monohydrogen 

phosphate ,  8.05 g;  sodium dihydrogen phosphate ,  2H20, 1.65 g ;  

d i s t i l l e d  wa te r ,  1000 m l .  

PBS (Phosphate  b u f f e r e d  s a l i n e .  pH 7.4) : Sodium monohydrogen 

phosphate  12 H20, 6.81 g;  sodium dihydrogen  phosphate  2H20, 

12.64 g; sodium c h l o r i d e  9.0 g; d i s t i l l e d  wa te r  1000 m l .  

Radiometr ic  TLC of [14C]CGP 20376 (2pg; 27000 dpm) was 

done o n  g l a s s - p l a t e s  (20 x 20 cm) p recoa ted  wi th  s i l i c a - g e l  

HF254 ( t l c  g rade ;  E. Merck) of 250-300 p i n  t h i c k n e s s ,  u s ing  

a s o l v e n t  mixture  of e t h y l  ace ta te -hexane-ace t ic  a c i d  ( 9 2 : 8 :  

0.2 v/v) and development d i s t a n c e  of 15 cm. 

and (55) served  a s  r e f e r e n c e  compounds. S i l i c a  segments 

(2.5 x 1 cm) of t h e  radiochromatogram were s u b j e c t e d  t o  

r a d i o m e t r i c  a s say  a f t e r  mixing each wi th  methanol (5 ml) and 

PPO-POPOP c o c k t a i l  (10 ml).  (1) and (2 )  were v i s u a l i s e d  under  

UV l i g h t  (254  nm). 

Un labe l l ed  (z) 

Reversed i s o t o p e  d i l u t i o n  a n a l y s i s  (RIDA) ; compounds (4) , 
1 4  (51, (a), (z) : S o l u t i o n s  of t h e  t e s t  C-samples were mixed 

wi th  s o l u t i o n s  of t h e  r e s p e c t i v e  a n a l y t i c a l l y  p u r e  u n l a b e l l e d  

compounds (50-100 mg) and the  c a r r i e r  samples were i s o l a t e d  

e i t h e r  by  p r e c i p i t a t i o n  wi th  hexane o r  w a t e r  o r  by e v a p o r a t i o n  
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t o  d r y n e s s  

a c t i v i t y  a s  fo l lows .  

(4) : c r y s t a l l i s a t i o n  from acetone-water  (1:l) t h r e e  times 

vacuo and p u r i f i e d  f u r t h e r  t o  c o n s t a n t  s p e c i f i c  

e x t r a c t i o n  w i t h  hexane, chromatography on s i l i c a  column 

and c r y s t a l l i s a t i o n  of r e s i d u e  from hexane e l u a t e s  

from isopropanol -water  (l:l, v/v) ,  th ree  times 

c r y s t a l l i s a t i o n  f r o a  ace tone ,  t h r e e  times 

c r y s t a l l i s a t i o n  from a c e t i c  acid-water  (l:l, v/v) ,  

t h r e e  times. 

f t h e  R I D A  samples  were d i s s o l v e d  i n  methanol (5 ml) 

w i t h  c o c k t a i l  (15 ml) and counted f o r  r a d i o a c t i v i t y .  

2-( t-Butvl-5-methoxy-benz th iazol -6-v l  )-[14C] t h i o u r e a  (4) 

To a mixture  of pota~sium[~~C]thiocyanate (I.) (19.7 mg; 

24.5 mCi/!nmol; 5 mCi) and n o n r a d i o a c t i v e  potass ium t h i o c y a n a t e  

(180 mT), i n  d r y  ace tone  (10 ml) w a s  added benzoyl  c h l o r i d e  

(0.25 ml) and the  suspens ion  s t i r r e d  u n d e r  g e n t l e  r e f l u x  f o r  

30 min. 

t h i a z o l e  (2) (0.47 g )  i n  d ry  ace tone  (10  ml) was added dropwise 

whi le  ma in ta in ing  the  g e n t l e  r e f l u x .  The mixture  was s t i r r e d  

under r e f l u x  f o r  a f u r t h e r  1 h and the  s o l v e n t  evapora t ed  o f f  

under  a s t r eam of n i t rogen .  The d r y  r e s i d u e  was s t i r r e d  w i t h  

i ce-water  (50 ml) f o r  2 h. ’The s o l i d  was f i l t e r e d ,  washed 

w i t h  wa te r  and d r i e d  t o  g i v e  (z), 0.75 g ,  y i e l d  918. 

A s o l u t i o n  of 6-amino-2-( t-butyl)-5-methoxybenz- 

( 3 )  was s t i r r e d  w i t h  aqueous sodium hydroxide  (8%;  4 ml) 

a t  11O-12O0C ( o i l - b a t h )  f o r  15 min and cooled. 

was d i l u t e d  wi th  wa te r  (50 ml) and s t i r r e d  f o r  30 min. 

The s o l i d  was f i l t e r e d ,  washed w i t h  w a t e r  and dr ied t o  

g i v e  t h e  [14C]thiourea (S), 0.5 g ,  y i e l d  90$. 

The mix tu re  

965 
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2 - t - S u t y l - 6 - ~ 1 4 C ~ i s o t h i o c y a n a t o - 5 - m e t h o x ~ ~ e n ~ t h i ~ ~ o l e  (CGP 20308) : 

(2) 
A suspens ion  of (4) (0.5 g ) ,  powdered ammonium s u l p h a t e  

(100 mg) and xylene (30 m l )  was s t i r r e d  under r e f l u x  f o r  6 h 

wi th  a g e n t l e  s t r eam of n i t rogen  being passed through t h e  

s t i r r e d  r e a c t i o n  m i x t u r e .  As t h e  r e a c t i o n  proceeded, a c l e a r  

s o l u t i o n  r e s u l t e d  g radua l ly .  A f t e r  cool ing  t h e  xylene s o l u t i o n  

was adsorbed on a column of s i l i c a  g e l  (100-200 mesh; 30 9 )  

e q u i l i b r a t e d  wi th  pe t ro leum e t h e r  (b.p. 60-8OoC). 

was e l u t e d ,  as  fo l lows ,  f r a c t i o n s  being c o l l e c t e d  : 

The column 

F r a c t i o n  No. E luan t  E l u a t e  volume 

1 P e t .  e t h e r  bp (60-80°C) 100 m l  
2 - do - 100 m l  
3 Pet .  e ther -ace tone  (90:10, 100 m l  

4 - do - 100 m l  
5 Pe t .  e ther -ace tone  (60:40, 100 m l  

6 - do - 100 ml, 

v/v 1 

v/v> 

* 
A l l  t h e s e  f r a c t i o n s  were examined by TLC . 

* 
TLC : S i l i c a  F254/Solvent sys tems 

A. P e t .  e t h e r  (bp  60-80°C) : ace tone  (90:10, v/v) 

B. Pe t .  e t h e r  (bp  60-8O0C) : ace tone  (70:30, v/v) 

C. Chloroform : methanol (98:2, v/v) 

Compound Rf/Solvent  system 
A B C 

(2) 0.23 0.70 - 
(4) 0.05 0.35 0.25 

(6 )  - - - - : not  determined 
(2) 0.80 - - 

F r a c t i o n  1, con ta ined  o n l y  t h e  s o l v e n t ,  xy lene ,  used i n  

t h e  r e a c t i o n .  Besides ( 5 )  t h e  by-products ( z ) ,  ( 2 )  and ( 8 )  
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formed due t o  a d i s p r o p o r t i o n a t i o n  r e a c t i o n ,  could  be  d e t e c t e d  

i n  Frs. 5 and 6. 

By r eve r sed  i s o t o p e  d i l u t i o n  a n a l y s i s  wi th  a u t h e n t i c  

s y n t h e t i c  compounds from an a l i q u o t  of xylene  s o l u t i o n  of t h e  

t o t a l  r e a c t i o n  product  from t h e  p y r o l y s i s  r e a c t i o n ,  t h e  

amounts of (21, (a) and (4) formed were observed t o  b e  80.2%, 

1.1% and <l.OA r e s p e c t i v e l y .  (2) could not  be q u a n t i t a t e d  a s  

i t  was devoid of 14C l a b e l .  

p resence  t o  be i n  t r a c e s  only.  

However, TLC i n d i c a t e d  i t s  

The f r a c t i o n s  (Nos. 3 and 4 )  con ta in ing  t h e  pure i so-  

t h iocyana te  were combined and evapora ted  t o  d ryness  t o  g i v e  

(2) i n i t i a l l y ,  a s  a v i scous  o i l  which however changed i n t o  a 

whi te  c r y s t a l l i n e  s o l i d  (0.4 g )  on d r y i n g  i n  vacuo, y i e l d  80g. 

S-( 2-Carboxye thvl-N-( 2- t-butvl-5-me thoxvbenz th i azo l -6 -y l )  - 
L14Cl-dithiocarbamate.  CGP 20376/CGI 16483 (2) 

A s o l u t i o n  of t h e  p u r i f i e d  i s o t h i o c y a n a t e  (5) (0 .4  g )  i n  

dimethylformamide (5  ml) was t r e a t e d  a t  room tempera ture  (WT) 

(25OC) i n  an oxygen-f ree n i t r o g e n  atciosphere w i t h  3-mercapto- 

p r o p i o n i c  a c i d  (0.4 g )  under vigorous s t i r r i n g .  A f t e r  s t i r r i n g  

f o r  6 h ,  t h e  r e a c t i o n  mixture  was al lowed t o  s t and  a t  HT over-  

n i g h t  and d i l u t e d  w i t h  wa te r  (50 sl). 

s e p a r a t e d  was t r i t u r a t e d  l . i i t h  a g l a s s  rod occas iona l ly .  A f t e r  

4-5 h ,  t he  r e s u l t i n g  pa le  ye l lcw s o l i d ?  was f i l t e r e d  on a 

Buchner f u n n e l  washed w i t h  water  and d r i e d  i n  vacuo. 

The m a t e r i a l  s t i c k i n g  t o  t h e  s i d e s  of t he  r e a c t i o n  f l a s k  was 

e x t r a c t e a  w i t h  e t h y l  a c e t a t e  (30 m l ) ,  t h e  e x t r a c t  d r i e d  ove r  

anhydrous sodium s u l p h a t e ,  f i l t e r e d  and evapora ted  t o  dryness .  

To t h i s  r e s i d u e  the e a r l i e r  s o l i d  (t) was added and re- 

d i s s o l v e d  i n  e t h y l  a c e t a t e .  The s o l u t i o n  was f i l t e r e d  and 

concent ra ted  t o  5 m l  and d i l u t e d  w i t h  petroleum ether 

(b.p. 60-80°C; 20 ml). 

The gu:uny rna t r r iq l  which 

C r y s t a l l i s a t i o n  was induced by 
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s c r a t c h i n g  with a n i c k e l  s p a t u l a ,  and cooled  i n  ice.  

The  c r y s t a l s  were f i l t e r e d  a f t e r  1 h, washed wi th  e t h y l -  

ace ta te -pe t ro leum e t h e r  (1:4, v/v; 10 ml) and d r i e d  i n  vacuo 

t o  g i v e  (z), 340 :ng, y i e l d  61%. s p e c i f i c  a c t i v i t y  6.13 pCi/mg. 

From the f i l t r a t e s t d i l u t i o n  w i t h  nonrad ioac t ive  

CGP 20376 and c r y s t a l l i s a t i o n  a f fo rded  a second sample of 

(I), 68 mg, having a lower s p e c i f i c  a c t i v i t y  (2.37 yCi/mg). 

The rad iochemica l  p u r i t y  a s  a s s e s s e d  by RIDA procedure  only  

was observed t o  be >9&/. The  o v e r a l l  r ad iochemica l  y i e l d  

s t a r t i n g  from ~ o t a s s i u m [ ~ ~ C ]  th iocyana te  was 4%. 

* 
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