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3 SUMMARY: A new simple s y n t h e s i s  of t h e  boar pheromone [5a,6a- H I -  

androst-16-en-3-one wi th  a spec i f ic  a c t i v i t y  of about  50 Ci/mmol and  

a radiochemical p u r i t y  >99% is descr ibed .  
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5a-Androst-16-en-3-one, t h e  so-called boar pheromone, is found i n  low 

concentrat ions i n  plasma a n d  adipose t i s s u e  of t h e  sexual ly  mature boar 

[ 11. I t s  determinat ion r e q u i r e s  a s e n s i t i v e  ana ly t ica l  procedure and  a 

radioimmunoassay ( R I A )  i s  most s u i t a b l e  for t h i s  purpose.  

3 Previous ly ,  we had sucessfu l ly  synthes ized  [ 5a. 6a- HIandrost-16-en-3-one 

(3) from 3B-acetoxy-androst-5-en-17-0ne (1) i n  f i v e  s t e p s  121.  After 

ca ta ly t ic  hydrogenation of t h e  5-double bond of (1) with  T2 t h e  

corresponding 17-tosylhydrazone had to  be prepared  a n d  t rea ted  with 

methyl l i thium under  prec ise  exclusion of a i r  a n d  moisture [ 3 ] .  

[5a. 6a- Hl Androst-16-en-38-01 (z) was formed. Jones oxidat ion [ 4 ]  then 

gave t h e  des i red  RIA t racer  (2) with  specif ic  ac t iv i t ies  >20 Ci/mmol. 
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This  route  had some disadvantages.  I t  was t i m e  consuming and  fa i led  

when small s u b s t r a t e  amounts were t o  be converted.  Therefore ,  we looked 

for a s impler  procedure  which would y ie ld  mult imil l icur ies  of (2).  

The development of t h e  new procedure  was based on t h e  use of a n  

androsta-5,16-diene as s u b s t r a t e  for  hydrogenation i n  o r d e r  to avoid 

problems with in t roducing  t h e  16-double bond a t  a la te r  stage i n  t h e  

synthes is .  36-Acetoxy-androsta-5.16-dien-17-iodide (2) with  a n  iodine 

atom i n  t h e  17-position t o  protect  t h e  16-double bond from hydrogenation 

was a su i tab le  s ta r t ing  mater ia l .  I t  was obtained by  a 3 s t e p s  procedure 

a s  descr ibed  by Barton 151. 

RESULTS AND DISCUSSION 

Non-radioactive ca ta ly t ic  hydrogenation experiments  demonstrated t h a t  

t h e  16-double bond of (4) was protected b u t  unexpectedly t h e  double  

bond i n  t h e  5-position a l so  r e s i s t e d  ca ta ly t ic  hydrogenation. Even i n  

t h e  presence of PtOZ with e t h y l  acetate  containing perchlor ic  ac id  t h e  

5-double bond was not hydrogenated,  a l though these  condi t ions had been 

successfu l ly  used for  ca ta ly t ic  hydrogenation of cholesterol  [61. When 

using t r i t ium however, a par t ia l  conversion of (A) in to  36-acetoxy- 

[5a,6a- Hlandrost-16-en-17-iodide (21 occurred  under  t h e  aforementioned 

dras t ic  condi t ions.  The 17-iodine atom and t h e  16-double bond were not 

a t tacked under  these  condi t ions.  Using about  50 umol (5) i n  2.5 ml e t h y l  

acetate  and  a ra t io  of (+):(PtO ) of 3:5 by weight were found t o  be  

favourable  react ion condi t ions.  
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After ca ta ly t ic  hydrogenation because i t  was not possible  to  separa te  

(2) from t h e  unconverted (4) b y  chromatography, t h e  react ion mixture  

was hydrolyzed and  deiodinated according to  Bar ton ' s  procedure [5  1. 

The resu l t ing  mixture  of (2) and androsta-5,16-dien-3B-o1 (a) a lso  could 

not be  separa ted  by  chromatography a n d  were converted to  (2) and 

androsta-4.16-diene-3,6-dione (1) by Jones oxidat ion [ 4 1 .  Compound (1) 
is a new member among t h e  androst-16-enes having a charac te r i s t ic  odour 

[7]. Because of t h e i r  d i f fe ren t  po lar i ty  (3)  a n d  ( I )  were r e a d i l y  separated 

by chromatography over  silica gel ( p l a t e s ) .  
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The new route  allowgd t h e  prepara t ion  of mult imil l icur ies  of (2) with 

a radiochemical p u r i t y  >99% a n d  with a spec i f ic  ac t iv i ty  of about  50 

Ci/mmol. The s y n t h e s i s  is quick  and  without  s ignif icant  d i f f icu l t ies .  

Because i n  t h e  first s t e p  t h e  react ion mixture  had been s t i r r e d  some 

hours  i n  a t r i t ium atmosphere and t r i t i a t e d  water  of high spec i f ic  a c t i v i t y  

had been formed by Pt02  r e d u c t i o n ,  t h e  36-acetoxy s t e r o i d s  (4) and (1) 
were addi t iona l ly  label led by  ca ta ly t ic  exchange.  The exchange labe l l ing  

of (5)  r e s u l t e d  i n  a spec i f ic  ac t iv i ty  cont r ibu t ion  of about  4 Ci/mmol 

t o  t h e  f inal  product  (1). 

The r e s u l t s  which we obtained i n  t h i n  layer  chromatography (TLC) of 

t h e  inact ive s te ro ids  a r e  noted i n  Table 1. They show t h e  favourable  

condi t ions ( R f  va lue ,  U . V .  a c t i v i t y )  for separa t ing  the  f ina l  mixture  

of (3) and (1). 

Table 1: Results of TLC of t h e  inac t ive  s t e r o i d s  on 
s i l ica  gel p la tes  

b )  Compound R valuea ) u.  v .  ac t iv i ty  Colour 
hot cold f 

4 0.70  - blueblac k blueblack 

5 0 .70  - blueblack b lueblack  

2 0 . 2 3  - p u r p l e  bluegrey 

6 0.23 - dar  kpurp le  b lueblack  

- 7 0.46  t p ink  green 

- 

- 
- 

- 
- - 3 0 .60  p u r p l e  brown 

a )  benzenelacetone ( 9 :  1 )  a s  solvent  

b) a f t e r  spraying  with vani l l in  i n  s u l p h u r i c  a c i d  and  heating 

EXPERIMENTAL 

Materials and  methods: 

USSR) was c a r r i e d  out i n  t h e  I n s t i t u t e  of Nuclear Research Rossendorf 

The ca ta ly t ic  hydrogenation wi th  T2 (product  of 

[ E l .  Specific ac t iv i t ies  w e r e  determined using a LS-233 spectrometer  
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(Beckman. USA). The ac t iv i ty  on radio-TLCs was detected by  a scanner  

LB 2723 (Berthold-Friesecke,  FRG). Prepara t ive  radio-TLC was c a r r i e d  

out on s i l ica  gel p la tes  ( 2 m m ,  Merck, FRG). Analytical radio-TLC on 

s i lufol  p la tes  (Kaval ier .  CSSR) was used t o  determine t h e  ac t iv i ty  

d is t r ibu t ion  and  t h e  radiochemical p u r i t y  of pur i f ied  products .  The e lu t ing  

solvent  i n  a l l  cases  was benzene/acetone ( 9 : l ) .  

3 [5a,6a-  HlAndrost-16-en-3-one - (4) (25mg = 57 pmol) was dissolved i n  

e thyl  acetate ( 2 , 5  m l )  containing 1 drop  HC104 ( c o n c . ) .  After adding 

Pt02 (40 m g )  t h e  react ion mixture  was s t i r r e d  for 5 h under  t r i t ium 

gas atmosphere. The excess  of T2 was reabsorbed ,  t h e  react ion mixture  

f i l t e red  a n d  af te r  removing solvent  a n d  l a b i l e  t r i t ium t h e  r e s i d u e  (5 

and 2 )  was dissolved i n  e thanol  (99.9%, 1 0  m l ) .  Excess metallic sodium 

(E. ZOOmg i n  small p ieces)  was added .  After heat ing under  re f lux  f o r  

1 h t h e  solut ion was poured in to  H N 0 3  ( l : l O ,  10 m l )  and  t h e  resu l t ing  

s te ro ids  were ex t rac ted  with e t h e r  ( 2  x 20 m l ) .  After removal of e t h e r  

in  vacuo t h e  r e s i d u e  (5  and z) was dissolved i n  acetone (5ml)  and  cooled 

to  0 ° C .  Jones reagent  (26.72 g C r 0 3  + 23 ml HZS04 + H 2 0  to 100 ml) 

was added unt i l  a v i s i b l e  yellow colour p e r s i s t e d .  Excess reagent was 

r e d 6 t e d  with isopropanol a f te r  1 h. The mixture  was poured i n  water 

(80 m l ) ,  and extracted with benzene ( 2  x 15 m l ) .  Removal of solvent  

gave t h e  f ina l  mixture  (1 and 2)  which was separa ted  on a s i l i ca  gel 

plate. Benzenelethdr (1 : l )  was used to  e x t r a c t  t h e  zone of (2) ( R r  = 

0.60) and  ( R f  = 0.46). Removal of t h e  so lvent  gave (2) ( 1 . 2  mg, 

205  mCi; 47 Cilmmol) and  (6 .6  m g ,  106 mCi; 4.6 Ci/mmol) .  

-- 
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