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An 8,9-Seco-steroid by Reaction of an 8p,9~-Epoxy-ll-oxo-stersid with 
Methanolic Potassium Hydroxide 

By J. G. LL. JONES and B. A. MARPLES* 
(The Chemistry Department, The University of TechnoEogy, Loughborough) 

S Z L M Z ~ ~ Z U Y ~  Treatment of the 61f3-acetoxy-8P, 9P-epoxy- 1 1- 
ketone (2 )  with methanolic potassium hydroxide solution 
gave the 8,9-seco-6~-methoxy-8,ll-diketone (3). 

WE have recently reported1 the preparation of the epoxy- 
ketone (Z), along with other products, by oxidation of the 
olefin (1) with chromic acid. Attempted hydrolysis of (2) 
with methanolic potassium hydroxide solution (1  yo) 
surprisingly gave the 8,9-seco-methoxy-diketone (3) (89yo), 
m.p. 117*5-119.5" (aqueous methanol), and not the 
61f3-hydroxy-compound (4). 

The structare of (3) is based largely on mass and other 
spectral and analytical data. The mass spectrum (Table) 
shows the moiecular formula is C,,H,,O, and the base peak 
arises from the loss of methanol. The IH n.m.r. (CDC1,) 
spectrum shows important peaks at  r 5.27-5.5 (m, 20CH), 
6.63 (q, JAB ca. 7.GHz., OCH,), 6-06 (s, OMe), and 9.31 
(s, 18-Me). The i.r. spectrum confirms the presence of the 
methoxy-group (2820 crn.-l) and the carbonyl group 
(1720 crn.-I), and the absence of a hydroxy-group. 

We suggest that (3) is formed by the route shown 
(Scheme). The initial steps are hydrolysis of the 6p- 
acetosy-group and lrydride reduction of the 1 1-keto-group. t 

Although hydride reduction of carbonyl groups with 
potassium alkoxide2 is not unusual, such an eBicient 
reduction as is apparect here would not be expected 
particularly under the conditions employed. Step (c)  to 
(d) is a retro-aldol reaction and the final step (e) to (3) 

Hydride reduction of the epoxy-group may take place directly 
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TABLE 

Base peak Molecular ion 
Formula Formula Rel. 

(calc. (calc. abund. 
m/e  mass) mle mass) (%) 

414.3137 C27H4203 446,3365 C28H4604 18 
(4 1 4.3 1 3 4) (446.3396) 

(path x )  involves Michael addition 
h6-7-k&one. It is possible that a 

of methoxide to the 
transannular Michael 

addition following attack of methoxide ion at  C-11 (path y )  
could give the acetal (6). Since however the product is 
stable in aqueous methanolic sulphuric acid, we prefer the 
structure (3).  In addition, loss of methanol from the 
molecular ion in the mass spectrum is more reasonable for 
(3) thzn for (6).3 Also, the 1H n.m.r. spectrum of the 
compound shows a pronounced increase in signals in the 
region T 6.8-7.8 which may be attributed in part to the 
protons at C-9 and C-12 in (3). The formation of the 
mediu n-ring compound (3) by retro-aldolisation is unusual. 
Previous work4 suggests a tetracyclic structure would be 
preferred. 

Apart from the initial hydrolysis, all the steps outlined 
would be reversible. Compound (3) was treated with 
EtOl>--h’aOD (72 hr. a t  60’) in the expectation that the 
methoxy-group would be replaced by an ethoxy-group and 
that up  to a maximum of 7 hydrogen atoms (positions 7, 9, 
11, and 14) would be replaced by deuterium atoms. Mass 
spectral analysis of the product showed ions at  wz/e 460, 
461,462,464, and 465 corresponding to the do (7%),d,  (25%), 
d, ( lo%) ,  d, (9”/0), and d,  (500/,) species of (5 ) .$  The 
absence of any appreciable quantity of d, and d, species 
indicates that two of the hydrogen atoms of (3) are ex- 
changed with difficulty. The configuration at  C-6 and (2-14 
in (3) cannot be assigned a t  present with any certainty. 

We thank the S. R. C. for a research studentship (to 
J.G.LI.J.), Dr. T. A. Bryce (Unilever Research Labora- 
tories) for obtaining mass spectra, and Professor G. W. 
Kirby for helpful discussions. 

Other ions Metastable peaks 

m/e  (%) m/e Transition 

Rel. 
abund. 

386 12 359.9 414 - 386 
356 5 328-3 386 - 356 
278 21 
263 16 

pi! OH 

SCHEME 

(Received, June loth, 1969; Cow. 829.) 

$ These figures are approximate due to  a high background. It is possible that small amounts of d,, d,, and d, species are present. 
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