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Syn thes i s  of 17R-Hydroyv- r14d ,I5 0<-3H] estra-4.9-dien-3-0ne 
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SWBRY : S t a r t  i ng w i t h  c a t a l y t i c  tri t i a  t i o  n of  3-me t hoxy- es tra- 
1,3,5(10),8,14-pentaen-170-o1 (I) t h e  p r e p a r a t i o n  of 176-hydroxy- 
[ 140( ,15ot -3H] estra-4,9-dien-3-one (4)  is desc r ibed .  The 
dienone (5) was ob ta ined  w i t h  a s p e c i f i c  a c t i v i t y  of 400 GBq/mmol 
and a rad iochemica l  p u r i t y  be t t e r  t h a n  96 %. The i n t e r m e d i a t e  
unconjugated ketone ( 3 )  and a l s o  t h e  dienone (5) were found t o  
be very s e n s i t i v e  t o  s e l f - r a d i o l y s i s .  

KEY WORDS: tritium l a b e l l e d  s t e r o i d s ,  e s t r o g e n s ,  s y n t n e s i s ,  
p u r i f i c a t i o n ,  s e l f - r a d i o l y s i s  

In a p rev ious  p u b l i c a t i o n  we desc r ibed  t h e  ring D l a b e l l i n g  of 
s t e r o i d s  and sy n t  hes ized  17ot -cyanome t hy 1-1 7R-hydroxy- 
[ 1 4 H  ,15H -3H] estra-YY9-dien-3-one (4) from 3-methoxy-estra- 
1,3,5(10),8,74-pentaen-1713-o1 (1) [1,23. Now t h e  s y n t h e s i s  o f  
t he  tritium l a b e l l e d  form (5) of  t n e  pharmacologica l ly  a l s o  
impor tan t  1713-hydroxy-estra-4,9-dien-3-one [ 3,4,5] is desc r ibed .  
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RESULTS and DISCUSSION 

The r e a c t i o n s  ( ' l )+(2)+3)  were c a r r i e d  o u t  as p r e v i o u s l y  
r e p o r t e d  [2J. We s y n t h e s i z e d  ( 2 )  w i t h  a s p e c i f i c  a c t i v i t y  
of 1300 GBQ/IMIo~ and d i l u t e d  w i t h  i t s  i n a c t i v e  form t o  
430 GBq/mmol. 17B-Hydroxy- [140( ,?To( -3H] estra-S(IO)-en-3-one 
( 3 )  was ob ta ined  w i t h  a rad iochemica l  p u r i t y  o f  9 3  %. 

The s t e r o i d  (3) r e p r e s e n t s  a s e n s i t i v e  one because the  unconju- 
ga t ed  ketone is conver ted  quick ly  i n t o  t h e  more s t a b l e  conju- 
ga t ed  3-keto- A4-co~pound (6) [ 21. Therefore  on  p r e p a r a t i o n  
of  (3) we cont inued  t h e  s y n t h e s i s  i m e d i a t e l y .  The bromination- 
dehydrobrominat ion s t ep  ( 3 1 4 5 )  was succeosf  u l l y  fo l lowed by 
r ad io - th in - l aye r  chromatography (radio- t .1 .c . ) .  Wi th in  a f e w  
minutes  of  t h e  a d d i t i o n  o f  bromine 38 % of t h e  d ienone  ( 5 )  was 
p r e s e n t ,  which inc reased  t o  80 % o n  warming t h e  s o l u t i o n  I 0  minu- 
tes t o  60 O C .  By e x t r a c t i o n  w i t h  e thano l - f r ee  ch loroform w e  ob- 
t a i n e d  t h e  d ienone  (5) i n  h igh  y i e l d .  The p roduc t  was p u r i f i e d  
~y washing w i t h  c o l d  ace tone .  I n  t h i s  way c r y s t a l l i n e  material 
was i s o l a t e d  w i t h  96 $4 rad iochemica l  p u r i t y .  However, h igh  l o s s  
of subs t ance  occurred  by such  t r ea tmen t ,  

I n  o r d e r  t o  i n v e s t i g a t e  t he  degree  o f  any se l f -decomposi t ion  
a n  a l i q u o t e  of (3) and t h e  f i n a l  p roduc t  (5) were s t o r e d  a t  
6 OC as s o l u t i o n s  w i t h  a r a d i o a c t i v e  c o n c e n t r a t i o n  of  abou t  
8 GBq/ml. The label led ketone (3)  was found t o  b e  t h e  most sen- 
s i t i v e  s t e r o i d .  Even af ter  s t o r i n g  the  ke tone  (3) a f e w  days  a 
p o l a r  p roduc t  was formed whereas (3) was decreased i n  about  t h e  
same amount. The d i s t r i b u t i o n  of  a c t i v i t y  measured by r ad io - t  .1 .c. 
is shown i n  t ab le  1. 
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Table I: Radio-t.1.c. of  a benzene s o l u t i o n  o f  t h e  unconjugated 
ke tone  (3) s t o r e d  clt 6 O C ;  c & 8  GBq (3)/rnl 

s t o r i n g  time d i s t r i b u t i o n  of a c t i v i t y  (%) 

[days]  p o l a r  p roduc t  unconjugated ketone (3)  

I I 94 
2 3 92 
5 17 78 
7 28 68 
9 32 62 

1 3  ?3 44 

The radio-chromatograms of  t h e  s t o r e d  ketone ( 3 )  developed i n  
benzene/ethyl  ace t a t e / ch lo ro fo rm (60 : 30 : 10) showed that 
Rf(3) = 0.2 w i t h  the p o l a r  product  remaining a t  t h e  s tar t .  It 
was t h u s  p o s s i b l e  t o  s e p a r a t e  t h e  p o l a r  product  by a s imple 
column chromatography procedure.  Washing the  ketone (3)  w i t h  
co ld  ace tone  a l s o  removed t h e  p o l a r  product .  

The s t r u c t u r e  of  t h e  p o l a r  p roduc t  was n o t  e s t a b l i s h e d ,  b u t  
i n d i c a t i o n s  sugges ted  that it was a mixture  o f  polymers. For 
i n s t a n c e ,  a n  u n c h a r a c t e r i s t i c  i.r. spectrum was ob ta ined  except  
t h e  well de f ined  C=O a b s o r p t i o n  a t  1720 cam'. Th i s  v a l u e  belongs 
t o  a saturated 3-ketone [ 6 ] .  The U.V. l i g h t  a b s o r p t i o n  spectrum 
i n  e t h a n o l i c  s o l u t i o n  o f  t h e  polar  product  absorbed a t  241 nm 

corresponding  t o  that o f  a 3-keto- A4-s te ro id  [ 71. Ve were a b l e  
t o  show that t h e  conjugdted ketone (6) w a s  p r e s e n t  on  a l l  r a d i o -  
t . l .c.  p l a t e s  developed i n  s o l v e n t s  c o n t a i n i n g  e thano l .  However, 
(6) was a b s e n t  a f t e r  deve loping  t h e  radio- t .1 .c .  p l a t e s  i n  
e thano l  f ree  s o l v e n t s .  The polymers a p p a r e n t l y  decomposed i n t o  
monomers by e t h a n o l  i n  which the  favoured conjugated  ketone (6) 
is formed. 



858 

OH 

J .  Romer et a l .  

The pure  dienone (5) we s t o r e d  a t  a c o n c e n t r a t i o n  o f  0.02 mmol/ml 
i n  benzene/methanol (9  : 1) a t  6 OC. The rad iochemica l  p u r i t y  
of  (5) which was determined f rom time t o  time s t e a d i l y  dec reased  
w i t h  t ime.  The measured v a l u e s  are shown i n  t a b l e  2 .  The r ad io -  
grams showed that s i m i l a r l y  as i n  case o f  t h e  unconjugated ke tone  
( 3 )  a p o l a r  p roduc t  ( R f d O )  had been  formed. Moreover three f u r t h e r  
p o l a r  decomposi t ion p roduc t s  occur red  Xf v a l u e s  o f  which were 
lower t h a n  Rf (5). The chromatographic  p u r i f i c a t i o n  o f  t h e  s o l u t i o n  
c o n t a i n i n g  decomposi t ion p roduc t s  y i e l d e d  pure (5) a g a i n ,  b u t  w i t h  
lower s p e c i f i c  a c t i v i t y .  

Table  2: Radio-t.1.c. of a s o l u t i o n  of t h e  d ienone  (5) s t o r e d  a t  
6 OC i n  benzene/methanol (9 : 1); c d 8  GBq (5)/ml 

s t o r i n g  time rad iochemica l  p u r i t y  o f  (5) 

tweeks J (%I 
0 96 
I 95 
4 90 
8 82 

14 64 
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EXPERIMENTAL 

17%-hydrox.y- r14H ,15o( - 3 H 3  estra-4,9-dien-3-one (5) 

The uncunjugated ketone (3) (273 mg = 1 m o l )  was d i s s o l v e d  i n  
p y r i d i n e  (5 ml). Under s t i r r i n g  a t  -10 OC bromine w a s  added drop- 
wise u n t i l  a ye l low co lour  p e r s i s t e d  when t h e  a d d i t i o n  o f  bromine 
w d s  s topped .  The s o l u t i o n  was warmed 10 minutes  t o  60 O C  and a l lowed 
t o  c o o l  a t  room t e n p e r a t u r e .  The s o l u t i o n  mas a d j u s t e d  t o  pH 1 .O 
and e x t r a c t e d  w i t h  chloroform ( 3  x 3 m l )  thoroughly .  The combined 
e x t r a c t s  lgere Hashed and t h e  ch loroform was removed i n  vacuo. The 
r e s i d u e  was t r e a t e d  w i t h  benzene/methanol (9 : 1) (10 m l )  and lyo-  
p h i l i z e d .  The r e s i d u e  was p u r i f i e d  by washing w i t h  ace tone  (0.5 ml, 
20 min a t  55 OC). After c o o l i n g  t h e  s o l v e n t  w a s  decanted  c a u t i o u s l y  
from t h e  grey  c r y s t a l s  which were a g a i n  washed w i t h  co ld  ace tone  
(C.5 nl) and f i n a l l y  d r i e d  t o  g i v e  t h e  dienone (5) (116.5 m g  = 
0.43 mnm1 = 43 %). Radiochemical p u r i t y :  96 %; s p e c i f i c  a c t i v i t y :  
4110 GBq/inmol. 

Chromatographic p u r i f i c a t i o n  of  (5) 

Dienone (5) (110 mg) which was s t o r e d  three months i n  benzene/MeOH 
(9 : 1) a t  6 O C  was p u r i f i e d  on a p r e p a r a t i v e  p l a t e  three times i n  
success ion  i n  benzene/e thyl  a c e t a t e / a c e t o n e  (6 : 3 : 1). The U.V. 

v i s i b l e  a r e a  c o n t a i n i n g  t h e  dienone (5) w a s  e x t r a c t e d  thoroughly 
w i t h  benzene/MeOH (1 : 1) (5 x 10 m l ) .  Pure dienone (5) (49 mg) 
was obta ined .  Chemical y i e l d :  45 k; r ad iochemica l  p u r i t y :  95 %; 
s p e c i f i c  a c t i v i t y :  266 GBq/mmol. 
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