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SUMMARY 

For pharmacokinet ic  and metabolism s t u d i e s  i n  expe r imen ta l  
animals  C 2 6 9 6 4 0  was l a b e l l e d  i n i t i a l l y  wi th  14C on t h e  
th ioca rbony l  carbon of t h e  th iosemica rbaz ide  moiety of  t h e  
molecule,  having a s p e c i f i c  a c t i v i t y  of  3.14 pCi/mg, i n  a 
rad iochemica l  y i e l d  of 43%, based on t h e  s t a r t i n g  potassium 
[ 14C] t h iocyana te .  

C 2 6 9 6 4 0  a l t e r n a t i v e l y  l a b e l l e d  with 14C on one of  t h e  
t r i f  luoromethyl  groups,  having a s p e c i f i c  a c t i v i t y  of 3.6 pCi/mg 
was a l s o  syn thes i zed  i n  an o v e r a l l  rad iochemica l  y i e l d  of 5.W, 
s t a r t i n g  from Ba[ clog. 14 
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INTRODUCTION 

The compound C 2 6 9 6 4 0 ,  1-(3,5-bistrifluoromethyl)phenyl 

- 4 m e t h y l t h i o s e m i c a r b a z i d e  i s  an a n t i f e r t i l i t y  agen t  e x h i b i t i n g  

po ten t  a n t i i m p l a n t a t i o n  a c t i v i t y  i n  t h e  rat. 1 

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

animals  C 2696-Go was l a b e l l e d  i n i t i a l l y  wi th  carbon-14 on t h e  

th ioca rbony l  carbon of t h e  th iosemica rbaz ide  moiety of t h e  

molecule (5 ,  Scheme A )  having a s p e c i f i c  a c t i v i t y  of  3.14 pCi/rng. 

A second 14C l a b e l l e d  p r e p a r a t i o n  of C 2696-Go (a, Scheme B )  

having a s p e c i f i c  a c t i v i t y  of 3.6 pCi/mg was a l s o  syn thes i zed ,  

t h e  l a b e l  now being l o c a t e d  on one of t h e  t r i f l u o r o m e t h y l  

s u b s t i t u e n t  groups  on t h e  phenyl r ing .  This  p o s i t i o n  f o r  t h e  

1 4 C  l a b e l  i s  cons ide red  t o  be more s e c u r e  t h a n  t h a t  i n  t h e  

e a r l i e r  l a b e l l e d  p repa ra t ion .  

DESIGN OF THE SYNTHESES AND DISCUSSIOiI 

The syn theses  of t h e  two l a b e l l e d  p r e p a r a t i o n s  of  c 2 6 9 6 4 0  

a r e  o u t l i n e d  i n  t h e  fo l lowing  schemes A and B and t h e  p o s i t i o n s  

o f  t h e  l a b e l  a r e  i n d i c a t e d  by t h e a s t e r i s k  (*) i n  the  r e s p e c t i v e  

s t r u c t u r e s .  

Scheme A 

KS*CN + CH31 

1 - 
CF ., 

S 
NH-NH-C-NHCH3 *I1 

CF3 
[14C] C 2 6 9 6 4 0  5 - 

* = n o s i t i o n  of 14C l a b e l  



[14C]C26%-Go 

Scheme 0 

219 

b 

jrj 

9 

ck3 

6 - 
CH20H 

CH3 

2 
* 
CF 3 

CF 3 

12 - 

socla 
/ 

cH3 

* 6 
CC13 

SbF3 

+ 

13 - 
I 

1 4  - 
ICF * 

NaN02/SnC12 &-,* CH3 NCS 3 P i W - N H - C - N H C H 3  2 
CF3 

* = p o s i t i o n  of 14C l a b e l  

[14C] C 269640 
15 - 

16 - 

The s y n t h e s i s  was c a r r i e d  o u t  on a 2 mmol s c a l e  s t a r t i n g  

w i t h  p~tassium[~~C]thiocyanate (2 mCi). d e a c t i o n  wi th  

methyl i o d i d e  a t  RT l e d  t o  methyl[14C]thiocyanate (2) which 

was pyrolyzed t o  methyl[ C] i so th iocyana te (g )  by r e f l u x i n g  

i n  DMF s o l u t i o n  a t  165  OC for two hours .  

1 4  2 

The DMF d i s t i l l a t e  
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con ta in ing  (2) on r e a c t i o n  with 3,5-bistrifluoromethylphenyl- 

hydraz ine  (4) a f f o r d e d  14C-C 2696-Go (5) having a s p e c i f i c  

a c t i v i t y  of 3.14 pCi/ag i n  a r ad iochemica l  y i e l d  of 43% 

based on p o t a ~ s i u m [ ~ ~ C ]  th iocyana te .  

Carbonat ion  of t h e  Gr igna rd  r e a g e n t  from 3-bromotoluene (a), 
w i t h  14C02 o b t a i n e d  f rorn Ba14C03 y i e l d e d  l-[14C]carboxy-3-methyl 

benzene (I) which was e s t e r i f i e d  w i t h  e t h e r e a l  diazomethane 

t o  t h e  methyl  es te r  ( g ) ,  fo l lowed  by r e d u c t i o n  w i t h  l i t h i u m  

aluminium hydr ide  t o  t h e  cor responding  benzyl  a l c o h o l  (2) 
which was t h e n  conve r t ed  t o  t h e  ch loromethyl  compound (10) 
by r e a c t i o n  wi th  t h i o n y l  c h l o r i d e .  Subsequent  c h l o r i n a t i o n  

of (10) with  c h l o r i n e  photochemica l ly  a f f o r d e d  t h e  b i s t r i c h l o r o -  

methyl  benzene (11) which on h e a t i n g  w i t h  antimony t r i f l u o r i d e  

gave t h e  b i s t r i f  luoromethyl  benzene (2) bea r ing  t h e  14C-label 

on one of t h e  t r i f l u o r o m e t h y l  groups.  i d i t r a t i o n  of t h e  l a t t e r  

by h e a t i n g  wi th  fuming n i t r i c  a c i d  i n  25g oleum gave l - [14C] t r i -  

fluoromethyl-3-trifluoromethyl-5-nitrobenzene (2) which on 

c a t a l y t i c  hydrogenat ion  i n  t h e  p re sence  of Haney Nickel  y i e l d e d  

t h e  cor responding  amino compound (14). 
fo l lowed by r e d u c t i o n  of t h e  d i azon iun  compound i n  s i t u  wi th  

s tannous  c h l o r i d e  l e d  t o  1-[ C ]  trif luoromethyl-3- t r i f  luoromethyl-  

5-hydrazinobenzene (15). F i n a l l y  r e a c t i o n  of (15) : . l i th  a e t h y l  

i s o t h i o c y a n a t e  gave [14C] C 2696-Go (16) bea r ing  the  14C l a b e l  

on one of t h e  t r i f l u o r o m e t h y l  Qroups. T h i s  l a b e l l e d  p r e ? a r a t i o n  

having a s p e c i f i c  a c t i v i t y  of 3.6 pCi/:ng was o b t a i n e d  i n  a 

o v e r a l l  rad iochemica l  y i e l d  of 5.1% based on the  s t a r t i n g  

D i a z o t i s a t i o n  of (14) 

14 

14 Ba C03. 

EXPERIMENTAL 

1. M a t e r i a l s  and methods 

Relevant  data f o r  t h e  f i n a l  s y n t h e t i c  sequence 

using un labe l l ed  in t e rmed ia t e s  is g iven  below 

of Scheme B 



221 

Compound 
No. 

136 

122 

141 

313 

214 

259 

229 

2 44 

31 7 

111-3 

120-3/26 

95-100/8 mm 

log-110 

11 5-1 17/760 

70-2/7 

80-5/15 

75-7 

203-4 

14 Melting and b o i l i n g  points  a r e  uncorrected. Potassium [ C] 
thiocyanate (101.4 mg; s p e c i f i c  a c t i v i t y  1.9 mCi/mmol; 2 m C i )  

was procured from the  Isotope Division, Bhabha Atomic Research 

Centre,  Trombay, Bombay 400 085, I N D I A .  

Non-radioactive potaeeium thiocyanate was of AnalaR grade. 

Non-radioac t ive 3,5-biatr i f  luoromethylphenylhydraz ine 

m.p. 75-77OC was prepared i n t e r n a l l y '  from 3,5-bistrif luoro- 

methylaniline which was purchased from Fluka Chemicals AG, 

Buchs, Switzerland. All other  reagents  and chea ica l s  were 

of reagent grade. 

be fo re  w e .  

commerclallg a v a i l a b l e  solvent e t h e r  t o  stand over  anhydrous 

calcium ch lo r ide ,  a t  first, for three t o  four  d a y s ,  then 

f i l t e r e d  and s tored over sodium wire i n  an amber coloured 

b o t t l e .  Methyl iodide was ref luxed,  d i s t i l l e d  and s tored 

over s i l v e r  powder. 

Measurements of  r a d i o a c t i v i t y  and radiometric TLC were c a r r i e d  

out as described e a r l i e r  . 

Dimethylformamide (bp 153OC) was d i s t i l l e d  

Anhydrous e t h e r  was prepared by allowing the 

2 
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The i d e n t i t y  rind chemical  and rad iochemica l  p u r i t y  of t h e  

l a b e l l e d  p r e p a r a t i o n s  were e s t a b l i s h e d  by comparison of 

m.p., mmp, W and TLC (Rf)  wi th  t h e  a n a l y t i c a l l y  pu re  

u n l a b e l l e d  C 2 6 9 6 4 0  s y n t h e s i z e d  i n t e r n a l l y  and r ad io -  

scanning on a B e r t h o l d  scanner .  

t h e  s o l v e n t  s y s t e a s  used were a s  g iven  below : 

The R f s  of C 2 6 9 6 4 0  i n  

S o l v e n t  sy  s tems 

a )  Chloroform - e t h y l  a c e t a t e  (3 : l  v/v) 0.68 

b )  Chloroform - methanol  (93:7 v /v)  9.63 

c )  Chloroform 0.12 

d )  Benzene-methanol (1O:l v/v) 0.28 

C 2 6 9 6 4 0  is a c o l o u r l e s s  c r y s t a l l i n e  compound having a 

rnolecular  formula  CloH9F6N3S; a molecu la r  we igh t  o f  317 

and a mp of 203-204OC. 

a W a b s o r p t i o n  maximum a t  248 nm. 

I t  e x h i b i t e d  i n  e t h a n o l  s o l u t i o n  

14 2. 1-( 3 , 5 - B i s t r i f  luorornethyl)phenyl-4-methyl-3-[ C] t h io -  

semi c a rb a z i d e  

Methyl[ 1 4 C ] i  so th iocyana  t e  (3) 

T h i s  compound was p repa red  a s  desc r ibed2  us ing  potassium[14C] 

t h i o c y a n a t e  (1) (101.4 rng; s p e c i f i c  a c t i v i t y  1.9 mCi/mmol, 

2 mCi), 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  ( 9 3  mg), 

DXF (1.2 ml) and me thy l iod ide  (0.18 m l ;  426 mg; 3 m o l e s ) .  
14 A f t e r  t h e  p y r o l y s i s  of methyl[ C] t h i o c y a n a t e ( 2 )  t o  methyl  

[14C]isothiocyanate (3) and c a u t i o u s  d i s t i l l a t i o n  ( k u g e l r o h r ) ,  

t he  condensing tube  was washed w i t h  anhydrous e t h e r  (5 ml);  

t h e  washings and t h e  d i s t i l l a t e  were combined and  used i n  t h e  

n e x t  s t ep .  
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14.5-Bistrif luorome thvl)Dhenvl-4-me t h ~ 1 - 3 - [ ~ ~ C I  th ig -  

semicarbaz ide  (a 
To t h e  DMF-ether s o l u t i o n  Containing (3) was added a 

s o l u t i o n  of 3,%( b i s t r i f  1uoromethyl)phenylhydrazine (5 )  
(490 mg; 2 mmoles) i n  anhydrous e t h e r  ( 5  ml) and t h e  mixture  

swirled f o r  a few minutes.  Then a l l  t h e  e t h e r  was evapore t ed  

o f f  on a water-bath and t h e  r e s i d u e  was al lowed t o  s t a n d  

a t  25OC ove rn igh t .  

suspens ion  s t i r r ed  w i t h  a mixture  05 benzene ( 1  al) and 

hexane ( 5  ml) for 30 rnin and al lowed t o  s t a n d  i n  t h e  

r e f r i g e r a t o r  f o r  1 h r .  The s o l i d  was c o l l e c t e d  on a 

B k h n e r  f u n n e l ,  washed w i t h  hexene and d r i e d  t o  g e t  t h e  

c rude  C 2 6 9 6 4 0  (5 )  (310 r q ) .  R e c r y s t a l l i s a t i o n ,  twice ,  

from hexane, y i e l d e d  pure (5) 274 mg; s p e c i f i c  a c t i v i t y  

3.14 pCi/mg; rad iochemica l  y i e l d  43%; rad iochemica l  p u r i t y  

Water ( 4  ml) x s  added and t h e  r e s u l t i n g  

>98$. 

3. 1-[ 3-[ 14  C]-Trifluoromethyl-5-trif luorome t h y l )  ~henyl-4-methyl- 

t h iosemica rbaz ide  

1-[ 1 4  C]Carboxy-3-methylbenzene (I) 

To t h e  r e a c t i o n  f l a s k  con ta in ing  Mg-turnings (0.27 9 ,  11 m o l e s )  

i n  anhydrous d i e t h y l  e the r  (10 m l ) ,  under  magnet ic  s t i r r i n g ,  

3-bromotoluene (1.7 9, 10 mmoles) i n  e ther  ( 5  ml) was 

added w i t h i n  15 min, keeping t h e  r e a c t i o n  mixture  under 

s l i g h t  r e f l u x .  The mixture  was hea ted  for an a d d i t i o n a l  h r  

under  r e f lux .  

t r a n s f e r r e d  t o  ano the r  round bottom f l a s k  and c h i l l e d  wi th  

l i q u i d  n i t rogen .  

Ba 

was f r o z e n  on t o p  of  t h e  Gr igna rd  reagent .  The mixture  was 

The GRIGNARD s o l u t i o n  was c l e a r e d  by f i l t r a t i o n ,  

Under vacuum, t h e  C02 gene ra t ed  from 
14 C03 (0.59 g, 5 mmoles,39.8 mCi) and conc. H2S04 (20 m l ) ,  
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s t i r r e d  f o r  20 min a t  -20' and a g a i n  f o r  20 m i n  a t  O o ,  

subsequent ly  a c i d i f i e d  wi th  2N HC1 and e x t r a c t e d  wi th  e t h e r .  

I n  o r d e r  t o  remove n e u t r a l  by-products,  t h e  o r g a n i c  l a y e r  

was e x t r a c t e d  wi th  two p o r t i o n s  of s a t u r a t e d  aqueous Na2C03, 

10 ml each. The aqueous phase was a g a i n  a c i d i f i e d  w i t h  

conc. HC1 and e x t r a c t e d  wi th  e t h e r .  A f t e r  d ry ing  of t h e  

e t h e r e a l  s o l u t i o n  w i t h  L'la2SO4 and removal of t h e  s o l v e n t ,  

c rude  a c i d  (lI(0.54 g, 3.96 mmoles) was obta ined .  

1- [ 14C ]Hydro xvme t h yl-3-me t h v l  be n z ene (9) 

The above a c i d  (1)(0.54 g, 3.96 mmoles, 32 mCi) was d i s s o l v e d  

i n  e t h e r  (20 ml) and methyla ted  by a d d i t i o n  of a s l i g h t  e x c e s s  

of an  e t h e r e a l  diazoinethane s o l u t i o n .  A f t e r  s t a c d i n g  of t h e  

r e a c t i o n  mixture  a t  room t empera tu re  f o r  30 min, t h e  volune 

was reduced t o  10 m l  by evapora t ion .  This  s o l u t i o n ,  con ta in ing  

t h e  m e t h y l e s t e r  (2) was added dropwise  w i t h i n  15 inin t o  t h e  

suspens ion  of L i A 1 H 4  (0.38 g ,  10 mmoles) i n  arihydrous e t h e r  

(10 ml) ,  fo l lowed  by h e a t i n g  under  r e f l u x  f o r  4 hrs .  

water  (10 m l )  and 2 N  HC1 (10 m l )  'were added c a u t i o u s l y .  

The mixture  was s t i r r ed  aga in  f o r  one h r  a t  room tempera ture ,  

and f i n a l l y ,  non- rad ioac t ive  3-methyl-benzyl a l c o h o l  

(2.56 g ,  2 1  mmoles) was added. E x t r s c t i o n  w i t h  e t h e r ,  removal 

of t h e  s o l v e n t  and d i s t i l l a t i o n  a t  120-140°/12 im Hg i n  a 

bulb-tube ( k u g e l r o h r )  y i e l d e d  (9)  (2 .8  g ,  2 3  m o l e s ,  

approximate ly  29 mCi) . 

Ice-  

1-[ 14C]Chloromethyl-3-ne thy lbenzene  (10) 

T h e  product  (2) (2.8 g ,  2 3  r,,rnoles) was p laced  i n  a round bottom 

f l a s k  wi th  an  ice-ba th  and t h i o n y l  c h l o r i d e  (5.95 g ,  50 m o l e s )  

and one drop of p y r i d i n e  were added. Then t h e  ni ixturc  was 

s t i r r ed  a t  100' for 4 h r s .  I c e  was added and t h e  product  
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e x t r a c t e d  w i t h  ether.  A f t e r  evapora t ion  of t he  s o l v e n t ,  

t h e  r e s idue  was d i s t i l l e d  i n  a bulb- tube a t  130-150°/12 mm Hg. 

t o  g i v e  t h e  ch loromethyl  compound (lo) (1.93 g,  13.7 m o l e s ) .  

1- [ 14C] Tri c h lor ome t h  y l-3- t r i  c h l o  r ome thy1  ben z ene 

The above product  ( lO)(1.93 g ,  13.7 m o l e s )  was d i s s o l v e d  

i n  CC14 ( 3  ml) i n  a r e a c t i o n  f l a s k ,  which was hea ted  i n  

an o i l  b a t h  a t  130' and i r r a d i a t e d  w i t h  a lamp of 250 Watt  

under a cont inuous  s t ream of dry  c h l o r i n e .  A f t e r  16 h r s ,  

t h e  mix ture  tu rned  yel low,  i n d i c a t i n g  complet ion of  t h e  

c h l o r i n a t i o n  r e a c t i o n .  The s o l v e n t  was evapora t ed  and the  

p roduc t  d i s t i l l e d  i n  a bulb-tube a t  120-135°/0.1 mm Hg, 

a f f o r d i n g  c r y s t a l l i n e  ( l l ) ( 4 . 0 7  g ,  13 m o l e s ) .  

1-[ 14C]Trif  luorome thyl -3- t r i f luorome thylbenzene  (2) 

The mixture  of ( u ) ( 3 . 8 2  g,  12.2 m o l e s )  and SbF3 (4.48 g, 

25 m o l e s )  was hea ted  q u i c k l y  under  an atmosphere of N2 

w i t h  a bu rne r  u n t i l  t h e  r e a c t i o n  s t a r t e d .  A f t e r  15 sec. 

( ) 

t h e  r e a c t i o n  mixture  was cooled  down. Using a vacuum mani fo ld  

mm Hg), t h e  product  was l y o p h i l i z e d  through a tube  

con ta in ing  KOH i n t o  a t r a p  c h i l l e d  wi th  l i q u i d  N2, y i e l d i n g  

(l2) (1.92 g ,  8.95 m o l e s ) .  

14 1-[ C]Trif  luorome thyl -3- t r i f  luorome thyl-5-ni t robenzene (13) 

To t h e  r e a c t i o n  f l a s k  con ta in ing  ( g ) ( 1 . 9 2  g ,  8.95 m o l e s )  

oleum (2.9 ml) con ta in ing  252 free SOg was added fo l lowed  

by lCO$ fuming HN03 (2.25 ml). N i t r a t i o n  was achieved  by 

r e f l u x i n g  i n  an o i l  b a t h  a t  120' for 5 hr s .  

mix ture  i c e  was added and t h e  product  was e x t r a c t e d  w i t h  

CH2C12. A f t e r  removal of t h e  s o l v e n t ,  d i s t i l l a t i o n  i n  a 

bulb-tube a t  120-135°/40 m Hg provided  (s ) (1 .32  g ,  5.1 m o l e s ) .  

I n t o  t h e  cooled 
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1-[ 14C]Trif luorome thyl -3- t r i f  luorome thyl-5-aninobenzene (14)  - 
The above n i t r o  d e r i v a t i v e  ( u ) ( 1 . 3 2  g,  5.1 mmoles) was 

hydrogenated c a t a l y t i c a l l y  wi th  Haney-iJi (100 m c ~ )  i n  e t h a n o l  

(15 m l )  a t  a tempera ture  of 30-40'. A f t e r  20 h r s  t h e  uptake 

of H2 ceased;  t h e  c a t a l y s t  was rernoved by f i l t r a t i o n ,  t h e  

e t h a n o l  evapora ted  and t h e  remaining o i l  d i s t i l l e d  i n  a bulb-  

tube a t  110-125°/30 mm Hg. t o  y i e l d  t h e  a n i l i n e  (14) (1.09 g,  

4.75 m o l e s ) .  

1-[ 1 4 C ] T r i f  luoromethyl-3- t r i f  luoromethyl-5-hydratinobenzene (15) 
To t h e  s o l u t i o n  of ( l4 ) (1 .09  g ,  4.75 m o l e s )  i n  -water ( 3  xl), 

c h i l l e d  i n  an ice-ba th ,  was added dropwise under vigorous 

s t i r r i n g  conc. HC1 ( 4  31) y i e l d i n g  a f i n e  suspens ion .  Within 

20  m i n  sodium n i t r i t e  (0.38 g ,  5.5 mmoles) i n  wa te r  (0.5 ml) 

was added and t h e  r e s u l t i n g  yel low s o l u t i o n  was s t i r r e d  for 

10 more min. A t  t he  tempera ture  of 0' SnC12.2H20 (3.21 g, 

14.2 mmoles) i n  conc. HC1 (4.8 ml) was added wi th in  40 min 

and s t i r r i n g  was cont inued  f o r  30 min. The p r e c i p i t a t e d  

s l i g h t l y  ye l low c r y s t a l s  were s e p a r a t e d  by f i l t r a t i o n  and 

washed wi th  conc. H C l  (1 ml). The s o l i d  p roduc t  was d i s s o l v e d  

i n  w a t e r  ( 5  ml) and f i l t e r e d  wi th  charcoa l .  To t h e  c l e a r  

aqueous phase NaOH was added t o  make t h e  s o l u t i o n  s l i g h t l y  

a l k a l i n e .  The p r e c i p i t a t e d  c r y s t a l l i n e  product  was removed 

and d r i e d  under  vacuum a f f o r d i n g  (15) (0.74 g,  3.03 mmoles). 

1-{3-[ l 4 C ] T r i f  luoromethyl-5-trifluorome thyl)phenyl-4-me thy l -  

t h i o  semi ca rbaz idq  (16) 

The s o l u t i o n  of (l5) (0.54 g,  2.2 mmoles) i n  benzene ( 5  ml) 

was f i l t e r e d  w i t h  cha rcoa l .  To t h e  c l e a r  f i l t r a t e ,  methyl- 

i s o t h i o c y a n a t e  (0.17 g ,  2.3 m o l e s )  was added and the  rnixture 

s t i r r e d  a t  80' f o r  4 hrs .  From t h e  r e s u l t i n g  s o l u t i o n ,  
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upon a d d i t i o n  of n-hexarie ( 4  ml) and c h i l l i n g  i n  an i c e - b a t h ,  

t h e  c r y s t a l l i n e  p r o d u c t  p r e c i p i t a t e d .  Removal hy f i l t r a t i o n  

and d r y i n g  y i e l d e d  p u r e  ( l6) (C.564 g ,  1.78 r w o l e s )  ; s p e c i f i c  

a c t i v i t y  3.6 pCi/mg; r a d i o c h e m i c a l  y i e l d  5.lg; r a d i o c h e m i c a l  

p u r i t y  >98%. 
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