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The recent discovery? that 11-ketosteroids can be
reduced to the corresponding 1la-hydroxysteroids
in excellent yield by means of sodium in boiling 1-
propanol has led to a simple and convenient method
for the preparation of 11a-hydroxypregnanes, most
of which have been prepared for the first time.

The appropriate pregnan-11,20-dione or -3,11,20-
trione was converted to the 20-ethylene ketal (I) or
3,20-bis-ethylene ketal (IV) by means of ethylene
glycol.® Sodium in refluxing propanol converted
the free 11-ketone to an 1la-hydroxyl in excellent
yield, and hydrolysis of the ketals with dilute min-
eral acid® or aqueous acetic acid® generated the
1le-hydroxy ketones (III and VI):
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An alternate method for preparing the 3,20-di-
keto-1la-hydroxypregnanes made use of the rela-
tive inertness?®% of the 11a-hydroxyl group toward
mild oxidizing agents. Thus, N-bromoacetamide
oxidation of pregnan-3a,1la-diol-20-one (III, R =
H) and pregnan-3a,1le,17a-triol-20-one (111, R =
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OH) produced the corresponding 3-ketones (VI) in
good yield.

Pregnan-3«,208-diol-11-one 3,20-diacetate (VII,
R = H) and pregnan-3«,17«,208-triol-11-one 3,20-
diacetate! (VII, R = OH) were both reduced by
sodium and 1-propanol to the free 3a,11,208-triol
(VIII, R = H) and 3a,11,17,208-tetrol (VIII,
R = OH), respectively.

Experimental*

The preparation of pregnan-3a-0l-11,20-dione 20-ethylene
ketal, pregnan-3e,l17a-diol-11,20-dione 20-ethylene ketal,
pregnan-3,11,20-trione 3,20-bis-ethylene ketal, pregnan-
17a-01-3,11,20-trione 3,20-bis-ethylene ketal, pregnan-3a,
208-diol-11-one diacetate and pregnan-3e,17«,208-triol-11-
one, 3,20-diacetate has been reported previously.l3

The sodium reduction was carried out by dissolving the
steroid in approximately 50 volumes of n-propyl alcohol,
heating the solution to reflux, and adding 5 times the weight
of sodium as rapidly as possible. Refluxing was continued
for 0.5 hour whereupon an equal volume of methanol was
added. When all the sodium had reacted, about 0.5 the
volume of water was added, and then steam introduced to
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distil off the alcohols. The reduced dioxolanes precipitated
and after removal by filtration, were crystallized from the
appropriate solvents,

The ketal groups were split off by hot aqueous acetic acid?
or by acetone and dilute hydrochloric acid .2

N-Bromoacetamide oxidations of pregnan-3e,lle-diol-
20-one and pregnan-3a,lle,17a-triol-20-one were carried
out in the usual manner? in aqueous acetone for two hours
in the ice-box. Yields were 85-909,.

In one case, the intermediate V (R = H) was difficult to
crystallize, so that pregnan-3,11,20-trione 3,20-bis-ethylene

(4) All m.ps. are corrected. All rotations were taken in a one deci-
meter tube at a concentration of about 1%. We are indebted to
Mr. Edwin Conner, Mrs. Alice Barella, Mrs. Beatrice Grebe, Mrs.
Elizabeth McEntire and Miss Joan Mustachio for the analytical and
rotational data.
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Empirical Carbon, %, Hydrogen, %
formula Caled. Found Caled. Fonund
CH30, 72.97 72 .85 10.12 10.41
CaH Oy 7H.40 75.19 10.25 10.29
C Hjze04 74,94 74.75 10.78 11.02
Cos 11406 70. 10 PERRLE 9.15 9.36
CuHpO, 75.86 76415 9.70 10.05
CnH3,04 73.76 73,50 9.15 8.96
CoHysOs 70.01 69 T 9.71 9.74
Co113,04-H,O 6844 63. 14 9.85 10.07
CaIH ;5305 69.09 68. 3 S.81 9.09
Coa Hy60, 71.53 7154 10.29 10.24
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. v Ny ketal (IV, R = H) was converted to pregnan-1la-ol-3,20-
£ 5 b 5 E . dione (VI, R = H) without isolation of pregnan-11a-ol-3,20-
3. % " b S dione 3,20-bis-ethylene ketal (V, R = H).
=T = < s 2 Ol Acetates were prepared by the usual procedure with acetic
a o ° i | | ] p b
% g 5 g g e anhydride and pyridine. L
S"’ = ) g ) B Physical constants and yield data are recorded in Table I.
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g & R+ concentration varies between 98.4 and 10.87,
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