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SYNTHESIS OF 3-[ 14C]-( p-CHLOROPHENYLTHIO)-2-~INOPROPANE 

HYDROCHLORIDE (C  2 9 9 8 4 0  ) t 
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SUMMARY 

For pharmacokinet ic  and metabolism s t u d i e s  i n  an imals  

and humans, C 2 9 9 8 4 0 ,  an a n t i d e p r e s s a n t  was l a b e l l e d  wi th  

carbon-14 on t h e  thiomethylene carbon. The r a d i o l a b e l l e d  

compound having a s p e c i f i c  a c t i v i t y  of 1.82pCi/mg was 

ob ta ined  i n  an o v e r a l l  y i e l d  of 13.6% u s i n g  [ 

formaldehyde and wi th  a rad iochemica l  p u r i t y  >98/. 

1 4  Clpara- 
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INTRODUCTION 

C 299840, 3-(p-chlorophenylthio)-2-aminopropane hydrochlor ide  

(9) is an ant idepressant’** which has  compared favourably  w i t h  
3 imipramine i n  c l i n i c a l  t r i a l s  . For pharmacokinet ic  and 

metabolism s t u d i e s ,  it has  been l a b e l l e d  wi th  carbon-14 on 

t h e  thiomethylene carbon i n  t h e  s i d e  cha in ,  t h e  l a b e l  being 

i n d i c a t e d  by t h e  a s t e r i s k  (*) i n  t h e  s t r u c t u r e  g iven  below : 
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C1-S - CH2-fH-NH2 .HC1 

CH3 

C 299840  

The l a b e l l i n g  was c a r r i e d  o u t  i n  two s t e p s  on a 5mM s c a l e  

s t a r t i n g  wi th  [ Clparaf  ormaldehyde (1). Following acid-  

c a t a l y s e d  depolymer isa t ion  of p a r a f o n a l d e h y d e ,  a Mannich-type 

condensat ion wi th  4-chlorothiophenol  (2) and n i t r o e t h a n e  (2) 
i n  the presence  of p i p c r i d i n e  a f fo rded  3-[ 14C]-( 4-chlorophenyl- 

thio)-2-ni t ropropane (5) .  
c h l o r i d e ,  i s o l a t i o n  of t h e  b a s i c  product  and convers ion  t o  

t h e  HC1 s a l t  gave [14C] C 2998-Go (a) .  
a c t i v i t y  of 1.82 pCi/mg and was ob ta ined  w i t h  a rad iochemica l  

p u r i t y  of >984 and i n  an o v e r a l l  rad iochemica l  y i e l d  of 13.6%. 

The s y n t h e t i c  scheme i s  o u t l i n e d  below : 

14 

Reduction of  4 w i t h  s tannous 

T h i s  had a s p e c i f i c  

p i p e r i d i n e ,  dioxane 

Cl+ + H2C-N02 I + &,O looo, 1 2  h r s .  ’ 
% 

SnCl C l O S  -EH2-cH-w2 cL.(3stn2-grr-No2 conc .HC1 I 
a 3  .HCl  

5 
cH3 looo, 4-5 h r s .  - 4 - 

[14C] 2 9 9 8 4 0  - 
P o s i t i o n  of 14C l a b e l  



EXPERIMENTAL 

Mel t ing  and b o i l i n g  p o i n t s  a r e  uncorrec ted .  
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[14C] Paraformaldehyde (16.4 mg; s p e c i f i c  a c t i v i t y  183 pCi/mg; 

3mCi) was procured from AMERSHAM INTERNATIONAL p l c ,  Amersham, 

England. 

Non-radioactive paraformaldehyde was of AnalaR g rade ,  

t h iopheno l  ( purum; m.p. 49-51OC) and n i t r o e t h a n e  were purchased 

from Fluka A.G. , Buchs, Swi tzer land .  

and 1,4-dioxane (bp  101OC) were d i s t i l l e d  b e f o r e  use.  

c h l o r i d e  was from B.D.H. 

4-chloro- 

N i t roe thane  (bp  112-115OC) 

Stannous 

Measurement of r a d i o a c t i v i t y  was performed on a GM Counter ,  

Nuclear  Chicago Model lSlA,  w i th  a 14C count ing  e f f i c i e n c y  of 

3.9 - 4.5tC. Appropr ia te  s e l f - abso rp t ion  c o r r e c t i o n s  were done 

using e x t e r n a l  s t a n d a r d i s a t i o n .  Radiometr ic  TLC was done on 

g l a s s  p l a t e s  (20 x 10 cm) p recoa ted  w i t h  s i l i c a - g e l  (TLC g rade ,  

150 pm t h i c k n e s s ) .  me development d i s t a n c e  i n  t h e  s o l v e n t  

systems used was 10 cm. 

The i d e n t i t y  and chemical / radiochemical  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  were e s t a b l i s h e d  by comparison of mp, mmp, uv and 

TLC/PC w i t h  t h e  a n a l y t i c a l l y  pure  a u t h e n t i c a t e d  un labe l l ed  

C 2 9 9 8 4 0  s y n t h e s i s e d  i n  our l a b o r a t o r i e s .  

3-[ 14C]-3-( p-Chlorophenylthio)-2-nitropropane (9) 
A mix tu re  of  [ C]paraformaldehyde (1) (16.4 m g i  sp.  ac ty .  

183 pCi/rq; 3 r a C i ) ,  i n a c t i v e  paraformaldehyde (135 mg) and 

d i l u t e  hydroch lo r i c  a c i d  (0.04N; 0.5 ml) was hea ted  i n  a 

s toppered  f l a s k  a t  80-90' over  a water  b a t h  f o r  14 h r  t o  

e f f e c t  de-polymerisat ion of t h e  paraformaldehyde. The f l a s k  

was cooled ,  t h e  s t o p p e r  removed and p-chlorothiophenol  (2) 

1 4  



580 R .  K .  Maller, K .  Nagarajan and M .  D .  Nair 

(725 mg) ,n i t roe thane  ( 3 ) ( 3 7 5  mg), p i p e r i d i n e  ( 1  drop)  and 

dioxane (2.5 ml) were added. T h e  f l a s k  was re -s toppered  

and t h e  mix ture  hea ted  a t  100' f o r  12  h r s .  

t h e  c o n t e n t s  were evapora ted  t o  dryness  on a r o t a r y  evapora to r .  

The r e s i d u e  was e x t r a c t e d  wi th  e t h e r ;  t h e  e t h e r  e x t r a c t  was 

washed wi th  a l i t t l e  water ,  d r i e d  ove r  anhydrous sodium s u l p h a t e ,  

and t h e  s o l v e n t  removed t o  y i e l d  a c rude  product  a s  an o i l  

(1 g )  vhich was chromatographed on a column of s i l i c a  g e l  

(.05 - .2 mm mesh; 10 9 ) .  The column was e l u t e d  a s  fo l lows ,  

20 m l  f r a c t i o n s  being c o l l e c t e d  and examined by TLC ( S i l i c a /  

hexane : benzene; 1:l; Rf of 2 0.65). 

A f t e r  coo l ing ,  

F r .  Nos. I, 2, 3 - hexane : benzene (4 : l )  e l u a t e s  

Fr. Nos. 4 t o  9 - hexane : benzene ( 1 : l )  e l u a t e s  

F r .  Nos. 3 t o  7 were combined and evapora ted  t o  d ryness  t o  

o b t a i n  t h e  n i t r o  compound, 5 (0.6 g )  a s  a v i scous  o i l  

[C9H10C1N02S (231.5) ;  bp, 1 3 5 4 5 O C / 0 . 5  mm]. 

6 7.30 (4-aromatic H ,  s); 4.54 (CHN02, sex te t ,  J 7.5 Hz); 

%I nmr (CDC13) 

3.50 (E-C-S, dxd, J 7.5, 1 4  HZ); 3.10 (H-VS, dxd, J 7.5, 
H A - 

1 4  Hz); 1.59 (CH3, d ,  J 7.5 Hz). 

3-[ 14C].(p-Chlorophenylthio)-2-aminopropane hydroch lo r ide  (3) 

A mixture  of t h e  n i t r o  compound 4 (0.6 g ) ,  s tannous  c h l o r i d e  

d ihydra t e  (B.D.H. Grade; 4 g )  and concen t r a t ed  hydroch lo r i c  

a c i d  (3.0 m l )  was hea ted  i n  a s toppe red  f l a s k  a t  103' ove r  a 

water  ba th ,  wi th  o c c a s i o n a l  shaking ,  f o r  4 hrs .  The mixture  

was cooled ,  made s t r o n g l y  b a s i c  wi th  1OA NaOH aq. and 

e x t r a c t e d  wi th  e t h e r .  The product  was e x t r a c t e d  by shaking 

the  e t h e r  l a y e r  wi th  2 N HC1 (3 x 10 ml).  The combined 

a c i d i c  l a y e r s  were r e -ex t r ac t ed  once w i t h  e t h e r  (10 ml) t o  

remove a l l  t h e  non-basic m a t e r i a l ,  cooled i n  an ice-ba th ,  
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b a s i f i e d  with 10% NaOH aq. and then e x t r a c t e d  w i t h  e t h e r  

(3  x 35 ml). The combined e t h e r  e x t r a c t s  were d r i e d  

(anhydrous Na2S04), and t h e  s o l v e n t  removed t o  o b t a i n  t h e  

f r e e  base  (0.3 g ) ,  which was converted i n t o  i t s  hydrochlor ide  

by t r ea tmen t  wi th  a l c o h o l i c  H C l  and t h e  s o l u t i o n  evapora ted  

t o  dryness ,  R e c r y s t a l l i s a t i o n  of t he  hydrochlor ide  from 

chloroform-hexane y i e l d e d  pure 2, 226 ng with a sp. ac ty .  of 

of  1.82 pCi/mg. The l a b e l l e d  p r e p a r a t i o n  was observed t o  be 

i d e n t i c a l  w i t h  an a u t h e n t i c  i n a c t i v e  sample of C 2 9 9 8 4 0 ,  

C9H13C12NS (238.11, mop. 151-153°C, uv A EtOH 257 nm, 
max 

on comparison of mp and mmp, uv s p e c t r a ,  TLC, S i l i ca -n  BuOH 

( 7 5 )  : HOAc (10)r H 2 0  (15 )  - R f  0.65 and PC, Whatman No. 1, 

same s o l v e n t  system - R f  0.8 and had rad iochemica l  p u r i t y  

of >9w. 

The a u t h o r s  a r e  g r a t e f u l  t o  Dr. B. Anjaneyulu for h e l p  i n  

t h e  p r e p a r a t i o n  of t h e  manuscript. 
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