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SUMMARY. 

3p- hydroxy-ateroidm, i a  deacribed: 3p, 1 1 p-di  hydroxy- 5-androaten- 
17-one, 5-pregnene-3ps 1lP,17ab2Oa-tetrol and 5-preqnene-3p,1lps 
17a , top-tetrol. 

Key Wordm: 1 l-oxygenated-3~-hydroxyateroidaS C- 1 l - t r i t i a ted-  
a temid . .  

INTRODUCTION AND DISCUSSION 

The direct 110-hydroxylation of 3p-hydroxy-S-ane-ateroids i n  
the C19 and C21-aeriem wam dewmtra t ed  in men (1-6). Compounds 
&,i and p t r i t i a t e d  at C-1 were ayntheaized i n  order t o  f a c i l i t a t e  
atudiea on t h e  bioayntheaia and metabolian of t h e  ll-oxygenated- 
3p-hydroxy-5-ene-~emi& in biological  ayetern. 

(7, 8) , uaing t h e  conaaercially avai lable  C-lS2-tr i t ia ted 21-deoxy- 
cortiaone (A) or cortimone (2) am e ta r t ing  materiala. After 
dieaolacetylation t o  f t h e  material  wan reduced under a lka l ine  
condition8 t o  a d x t u r e  of 
t r i t i um a t  C-2 (i .e. ,  a t  t h e  a-pomition t o  t h e  enol-acetylated 
keto group) wam 10.t~ reducing t h e  mpecific a c t i v i t y  by about 50%; 
t N a  yielded C-1-tri t iated product. o f  ma. of 15-20 C i / m a o l .  

chromatographic a y s t e u  containing boric acid (8- 10) ; they could 
a l w  be cleaved d i r e c t l y  t o  3p,llp-dihydroxp-5-andromten- 17-one 
(8). Compound 4 prepared f r o m  cortiaone i n  gram amuntm waa crys- 
t a l l i z e d  d h e c t l y  ( 35-405 yield)  without chromatographic purifica- 
t ion .  The phymical conmtanta were conaiatent with tho80 i n  t h e  
l i t e r a t u r e  (11,2). Similar yield8 were obtained when microgram 
aaounta of t r i t i a t e d  A or 2 were uaed am mtarting materiala. 

01978 by John Wiley i? Sons Ltd. 
0362-4803/78/OQU-o587~~1.~Q 

587 



566 G .  Hatperin and J. Weidenfeld 

CHgR CHgR CHeR 
I 
c=o 

I 
-0 

I 
HC-OH 

0 

8 - 4 R=H, 20MOH - 3 - - I R=H 
- 2 R=OH R=Hor OAc - 5 R = H , 2 0 B O H  

- 6 R=OH,20*OH 
- 7 R=OH, 2 0 P O H  

EXPERIMENTAL 

9, ll~-Dihydroxyandrosten-17-one-1-3H (4). 250 pC of 
cortisone- 1, 2-3H2 (2) (sa. 40 Ci/mnol) purchased f rom New England 
Nuclear Corporation warn dissolved i n  40 n l  of ace t ic  anhydride- 
acetyl  chloride ( 1: 1 v/v) . The mixture wae refluxed under a stream 
of nitrogen for 90 minutes (2). The aolventa were evaporated under 
reduced pres8ure i n  a water bath. The residue (200 p C i )  was dis- 

solved i n  benzene ( 5 0  n l )  and washed with a saturated solut ion of 
bicarbonate and then with H20. The resu l t ing  enolacetate (190 pCi) 
w a s  diasolved i n  ice cold ethanol (40 m l )  t o  which 2 mama of 
aodiun bomhydride was added. The solut ion was kept a t  4OC over- 
night and then 4 ail of 1 N NaOH was added. The mixture was kept 
a t  room temperature f o r  48 h and then was extracted with e thyl  
acetate  (50 m l ) .  The organic phase waa re-extracted with e thyl  
acetate  ( 2 s  n l ) .  The combined organic phasea contained 80 pCi 
while 100 c \ C i  w e r e  found i n  t h e  water phase. The e thyl  ace ta te  was 
evaporated under reduced pressure and t h e  following were added t o  
t h e  reddue:  ethanol (10 m l ) ,  pyridine (1 n l )  and SO$ HI04 2H20 
w/w ( 1  ml). The mixture was kept a t  room temperature for 60 
minute. and then 80 n l  of benzene was added. After washing with 
bicarbonate and HZO, t h e  organic layer  contained 64 pCi. The 
resulting 3~,11~-dihydroxy-5-androsten-17-one-1-~H (3) was puri- 
f i e d  on paper i n  t he  Bush type aystem petroleum ether:benzene:me- 
thanol 80$ (5:3:8); approximately 90% of t h e  rad ioac t iv i ty  was 
recovered from t h e  region corresponding t o  4 (19-21 cm from the  
o r i d n ) .  The radiochemical pur i ty  was confirmed a s  follows: an 
a l l i quo t  of the  e lua te  (32,000 dpm) was mixed with 20 mg of crys- 
t a l l i n e  3p,llp-dihydroxy-5-androaten-17-one m.p. 190-192OC; 
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i r ( K B r )  3395,3350,1740,1100 cm-'; -(CDCl3): 6 1.16(6,3H,18-CH3), 
1.30( s , 3 H ,  19-CH3), 4.50(m, l H ,  1 la-HI, 5.29(m, 1H, 6C-H) P P ~ S  maam 
spectrum of the  3p-TMSi 376(M+), M-18, M-90, 129(base peak). The 
mixture was successively c rys t a l l i zed  from e thyl  acetate,  e thy l  
acetate-petroleum e ther  and methanol yielding c r p t a l s  with 
spec i f ic  a c t i v i t i e s  of 1580, 1620 and 1580 dpm/w respectively. 
The iden t i ty  of t h e  t r i t i a t e d  compound wan fur ther  ve r i f i ed  by 
dewnst ra t ing  its enzymic conversion t o  11 p-hydroxy-4-androstene- 
3,17-dione i n  90$ yield ( 6 )  . 
S-Premene-fQ, 11Q. 17a,20a-tetrol-1-3H (A) and 5 - P r e m e n e - v  
17a,20p-tetrol-1-3H (i), 11.3 mCi of 2l-deoxycorti6one-l,2- H 2  
(A) (sa.  34 C i / n m o l ,  purchased from Nuclear Research Center, Beer- 
Sheba, I s r ae l )  was subject t o  enol-acetylation and nduct ion-  
hydrolysis a s  described above, The ethyl  ace ta te  ex t rac t  ( 5  d i )  
was chromatographed on paper-boric acid (9) i n  t h e  myatem 
toluene/75$ methanol (1 : l )  fo r  24 hr. Two radioactive zones were 
found: one (0.56 d i )  was located 12.5-15.0 c m  from t h e  o r ig in  
and t h e  second (3.7 d i )  was located 21-24 c m  from t h e  or igin,  
which corresponded t o  compounds 4 and 3 reapectively. The i d e n t i t y  
of t h e  compound having the  same mobility a s  4 was confirred by 
mixing 22,000 dpm of t h e  e lua te  with 21 mg of c ry8ta l l ine  9 and 
successively c rys t a l l i z ing  it from ethyl  acetate,  methanol and 
acetone; t h e  spec€fic a c t i v i t i e s  of t h e  c r y s t a l s  were: 1100, 1100 
and 1050 dpm/mg respectively. Similarly, t h e  material  having t h e  
same chromatographic mobility a s  5 (45,000 dpm) was added t o  
22 mg of c rys t a l l i ne  20P-tetrol and wan crya ta l l ized  as above. It 
yielded crys ta l8  with specific a c t i v i t i e s  of 2100, 2000 and 2100 
dpm/mg. The iden t i ty  of the  tetrola wam fur ther  confirmed by 
degradation t o  8 (2). Aliguotm of t h e  tetrols were converted t o  
t h e  corresponding C-1-tri t iated 11-keto-derivatives of 4 and 5 
(8) i n  nearly quant i ta t ive yields.  
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