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An effective synthesis of 16a,l7a-epoxycorticosterone from androsta-4,9-diene-3,17-dione via 
17a-ethynylandrost-4-ene-11~,17~-diol-3-one has  been developed. 

Microbial degradation of naturally occurring sterols provides an 
inexpensive source of 17-ketosteroids such as androst-4-ene- 
3,17-dione, androsta-l,4-diene-3,17-dione and 9a-hydroxy- 
andro~t-4-ene-3,17-dione.'.~ The latterZ and its A9-analogue 14.5 
are considered a t  present to be the most attractive intermediates 
for conversion into the commercially important cortico- 
steroids6 ' We now describe the conversion of androsta-4,9- 
diene-3,17-dione 14.5 into 16a, 1 7a-epoxycorticosterone,10 l 2  

which is a valuable starting material for the synthesis of cortico- 
sterone and artificial corticoids, especially dexamethasone, tri- 
amcinoloneetc. Recently wedescribed analternative path for the 
synthesis of 16a,l7a-epoxycorticosterone starting from 
16a, l7a-epoxypregn-5-en-3P-01-20-one. l o  

The methods employed in this conversion are summarized in 
Scheme 1. The first stepin thepresent sequenceis theadditionofa 
two-carbon acetylene fragment to either (a) the 17-0x0 function 
of 15.13 or  (b) 1 1 P-hydroxyandrost-4-ene-3,17-dione 3, obtained 

by known m e t h o d ~ ' ~ . ' ~  from bromohydrin 2. According to path 
(a), I7a-ethynylalcohol 4,5 obtained by known methods is 
transformed into bromohydrin 5,I6t which is then 

t ' H  NMR Spectroscopic data (250 MHz, standard SiMe,, CDCI,) for 
5: 1.16 (s, HI8), 1.77 (d, HIy, J=0 .5Hz) ,  2.67 (s, HZ'), 4.68 (H", 
J =  5.75,3.5 Hz), 5.76(d, H4, J =  2.25 Hz). For7: 1.32(s, HiY),4.44(m, 
HI',  AM'^/, = 9 HZ), 5.68 (d, H4, J =  1.25 Hz), 6.08 (s, HZ'). For 8: 1.23 
(s, HI8), 1.51 (s, HI9), 4.46 (m, HI1, Awl/, = 10.5 Hz), 5.7 (d, H4, 
J =  1.6 Hz), 6.15 (m, HIh), 6.17 (s, HZ'). For 9: 1.18 (s, HI"), 1.48 (s, 
H19),3.09(s,H21),4.44(m,H11,Awl,,=9.5Hz),5.67(m,H4),6.09(m, 
HI6, A11,1/2 = 6.75 Hz). For 10: 1.22 (s, HI8), 1.45 (s, HI9), 2.42 (s, HZ)), 
3.64(s, HI6),4.46(m, H" ,AU~~/ ,  = 10 Hz), 5.67(m, H4). For 12: 1.41 (s, 
HIn), 1.46(s, HIy), 3.72(s, HI6), 4.03 and4.35(dd, HZ',  J =  19 Hz), 4.42 
(m, HI1, Awl/, = 10 Hz), 5.68 (m, H4). 

Melting points /"C for 5: 1841  87 (MeOH-CHCI,); for 9: 183-1 88 
(Me,CO-C6H14); for 10: 277-282 (MeOH); for 12: 176181 
(MeZCO-C6Hl,). 

vi 1 
C%(C0)6 

viii vii 

72% 

11; R=H(60%) 10 9 8 
L12; R = OH (50%) 

Scheme 1 Reagents and conditions: i, refs. 5, 13; ii, MeCONHBr; iii, HSnBu',; iv, C2H,, KOCMe,; v, Co2(CO),, 20 "C; vi, HBF4.Et,0, - 70 "C; vii, 
(NH,),Ce(NO,),; viii, m-CPBA; ix, Hg", H,O; x, PhI(OAc),-KOH-MeOH 
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debrominated by HSnBut3,I6 giving rise to ethynylalcohol6, in 
80% yield over the two steps.? The second route (b) for the 
transformation of 1 into 6 follows literature methods, involving 
bromohydroxylation of l,I4.l8 followed by debromination of 
the obtained bromohydrin 2I4.l5 and 17a-ethynylation of 3.l5.I9 
However, this sequence is limited by a low yield (30%) in the 
final step, which also requires protection of the A4-3-0x0 group. 
We found that acetylene condensation of 3 gives 80% yield of 6 
without protection of the A4-3-0x0 group (overall yield of 6 
from 1 68%). Selective dehydration of the 17P-hydroxy group 
in ethynylalcohol 6'5.19.20 was successfully achieved using the 
Nicholas rea~t ion.~ '  Ethynylalcohol 6 was transformed in 
quantitative yield into cobalt complex 7, followed by dehydra- 
tion with HBF4.Et20 into 8 and then decomplexation by the 
usual  method^.'^.'^.^'? Enyne 9, obtained by this route in 70% 
yield, was transformed into epoxide 10 by treatment with 
m-chloroperbenzoic acid, followed by Hg2+ catalysed hydra- 
tion. As a result, the epoxyketone 1122 was prepared in good 
yield and its conversion into 21-hydroxyepoxide 12" was 
accomplished according to Moriarty's m e t h ~ d , ~ ~ . ~ ~  using the 
oxidative system PhI(OAc),-KOH-Me0H.t 

The newly available 17a-ethynylalcohols with A9-, 9a- 
hydroxy- and 11 P-hydroxy-groups in the C-ring are envisaged 
as prospective intermediates in corticoid synthesis. The scheme 
proposed here for the synthesis of 1 1 P-hydroxy- 16a, l7a- 
epoxypregnahes 11 and 12 compares favourably with the 
known procedures, which are less ef fe~t ive ." . '~ ,~~ 
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