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In connection with a current interest in preparing
derivatives of adrenocortical hormones which
might, possibly, have a modified physiological
activity, we became interested, as a first con-
sideration, in securing a quantity of the previously
described 21-methoxyprogesterone (IT) (21-methyl
ether of 11-deoxycorticosterone), prepared by two
different routes.® The first of these, by Meystre and
Wettstein,® was accomplished in eleven steps
starting with 38-hydroxy-a’-cholenic acid and
involved methoxylation at C(21) of 3B-acetoxy-
5-chloro-21-bromo-24,24-diphenyl-A%?:2-choladiene
as the key step in the synthesis. The other, & con-
siderably simpler procedure, described by Heusser,
et al.,® was effected in eight steps starting with 38-
hydroxy-AS-etiocholenic acid and involved treat-
ment of 21-diazo-AS-pregnen-33-0l-20-one in boiling
methanol with cupric oxide to give the correspond-
ing 21l-methoxy derivative which, on subsequent
oxidation, gave 21-methoxyprogesterone (II) in
349, yield.

The method which we wish to describe proceeds
via 21-diazoprogesterone (I), which may be conven-
iently prepared from 38-hydroxy-A-etiocholenic
acid in five steps.* The conversion of I to 21-meth-
oxyprogesterone (II) provides for an extension to
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steroid compounds of a reaction described by New-
man and Beal,® whereby a-diazoketones may be
converted directly to a-alkoxyketones in good yield,
using boron trifluoride as a catalyst. This reaction,
in our case, proved to be virtually quantitative and
should apply equally satisfactorily in the case of
other steroid 21,20-diazoketones.

EXPERIMENTAL

All melts were performed on the Kofler hot-stage.
21-Methozyprogesterone (II). To a solution of 34 mg. of
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21-diazoprogesterone (I) (m.p. 178-182°) in 2 ml. of anhy-
drous methanol at 55°, was added 0.1 ml. of boron trifluoride
etherate. The reaction was complete in 5 min. as evidenced
by cessation of nitrogen evolution. The solution was taken
up in ether and extracted first with water, then with dilute
sodium bicarbonate. The dried extract was evaporated in
vacuo, leaving 34 mg. of a white, erystalline residue (m.p.
145-159°). One crystallization from methanol gave pure
II, m.p. 159-164° (recrystallization did not improve the
melting point), which did not depress the melting point of an
authentic specimen.32 [a]} + 180° % 4° (¢, 1.25 CHCL),
Nowe 240 (4.22).

Anal. Caled. for CypHw0s5: C, 76.70; H, 9.36. Found: C,
76.34, 76.19; H, 9.69, 9.49.

Bis(2,4-dinttrophenylhydrazone) of 11. The method for the
preparation of this compound was essentially the same as
one previously described.® To a solution of 11 mg. of 21-
methoxyprogesterone (I1) in 1 ml. of absolute ethanol was
added a solution of 25 mg. of 2,4~dinitrophenylhydrazine in
3 ml. of the same solvent containing 6 drops of hydrochlorie
acid. After standing at room temperature overnight, 4 ml, of
Benedict's reagent was added, followed by 4 ml. of water.
The resulting suspension was heated on a water bath for 10
min. and extracted twice with chloroform. The extract in
turn was washed with water, dried, and evaporated, leaving
a colored residue which was chromatographed on 3 g. of
alumina. Benzene-chloroform (4-1) vielded the desired
product. One fraction (8 mg.), selected for its relative purity,
was recrystallized twice from chloroform-ethanol, giving 4
mg. of pure 21-methoxyprogesterone bis(2,4-dinitrophenyl-
hydrazone), m.p. 251-253.5°.

Anal. Caled. for CyH, OsNs: N, 15.90. Found: N, 14.89.
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During an investigation of the effect of substitu-
tion on physiological activity it became of interest
to prepare some substituted estrone and estradiol
ethers of glycol and glycolie acid. This communica~
tion describes some of the derivatives made.

Condensation of estrone sodium salt with halo-
genated alcohols? in ethanol at elevated temperature

(1) Paper LXXXVI, F. Sondheimer, E. Batres, and G.
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