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aund the solvent was removed by evaporation. The ac-
tivity was measured in a Tracerlab internal flow Geiger
counter. As the concentration of nitrogenous base in each
aliquot was known from optical density measurements,
specific activity could be calculated.

Purity Criteria.—The fractions of each base were found
to be satisfactorily pure as judged from the ratio of the opti-
cal densities at two selected wave lengths and by the ratio
of radioactivity to optical density.
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Chemical Studies with 11-Oxygenated Steroids.
V. 3a,203-Dihydroxypregnan-11-one 11-Ethylene
Ketal®

By BARNEY J. MAGERLEIN AND ROBERT H. LEVIN
RECEIVED NoVEMBER 18, 1954

It is well established that the 11-keto function
frequently found in steroids fails to react with the
usual carbonyl reagents.? Catalytic or chemical
reduction to the 11-hydroxyl function*? and par-
ticipation in the Wolff-Kishner reduction® are
the only recorded reactions of the 11-keto moiety.

Various investigators have reported the selec-
tive preparation of cyclic ketals at other positions
in the molecule leaving the 11l-keto function in-
tact.? It was found in these laboratories that pro-
longed boiling of 3«,208-dihydroxypregnan-11-one
with ethylene glycol in benzene solution in the
presence of p-toluenesulfonic acid gave the 11-
ketal in 509, yield. This compound shows strong
hydroxyl absorption and complete lack of car-
bonyl absorption in its infrared absorption spec-
trum. Acidic hydrolysis gave 859, yield of the
starting 3«,208-dihydroxypregnan-11-one which
was identified by mixed melting point and infrared
data.

Acknowledgment.—The authors are indebted to
Dr. J. L. Johnson and Mrs. G. S. Fonken for infra-
red absorption studies and to W. A. Struck and
associates for microanalyses and optical rotations.

Experimental®

3«,208-Dihydroxypregnan-11-one 11-Ethylene Ketal.—
A mixture of 4.0 g. of 3«,208-dihydroxypregnan-11-one,? 12
ml. of ethylene glycol, 100 mg. of p-toluenesulfonic acid
monohydrate and 150 ml. of benzene was stirred and heated
under reflux for 72 hours. The water formed in the reaction
was codistilled with the benzene and removed in a water
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73, 3818 (1951); H. Heyman and L. F. Fieser, sbid., 73, 5252 (1951);
H. L. Herzog, M. A, Jevnik and E. B. Hershberg, sbid., 756, 269 (1953);
F. Sondheimer, Q. Mancera, G. Rosenkranz and C. Djerassi, ibid., 75,
1282 (1953).
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502 (1953).
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trap. The cooled solution was filtered to give, after wash-
ing with methylene dichloride, 2.27 g. (50.29, yield) of
crystals, m.p. 250-255°. The benzene-ethylene glycol
solution, after washing with water and concentrating, gave
an additional 1.51 g. of crystals, m.p. 208-216°. The 2.27
g. of ketal was recrystallized from methanol to give 1.58 g.,
m.p. 257-259°. The infrared absorption spectrum of this
material showed no carbonyl absorption in the 6 u region.

Anal. Caled. for Ci3H304: C, 72.97; H, 10.12. Found:
C, 72.92, 73.00; H, 10.24, 10.22.

Hydrolysis of 3«,208-Dihydroxypregnan-11-one 11-Ethyl-
ene Ketal.—A solution of 200 mg. of tlie 11-ketal in 20 ml.
of acetone and 2 ml. of water containing 2 drops of concen-
trated sulfuric acid was heated under reflux for 2 hours.
The acetone was distilled under vacuum, water added and
the product filtered. It weighed 150 mg. (84.69, yield),
m.p. 231-235°. After recrystallization from benzene—
methanol there was obtained 130 mg., m.p. 235-237°.
This material gave no melting point depression with 3«a,-
208-dihydroxypregnan-11-one. Itsiufrared absorption spec-
trum was identical with the starting ketone.
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Deuterium-Hydrogen Exchange in the para Posi-
tion of Phenyl Alkyl Ethers!

By W. M. LAUER aAxD J. T. Day?
RECEIVED APRIL 29, 1954

The influence of groups in the aromatic nucleus
on chemical reactivity at a particular position has
been the subject of many experimental and theo-
retical studies. The present study constitutes an
investigation of the rates of deuterium-hydrogen
exchange occurring in the ortho and the para posi-
tions of anisole and in the para positions of phene-
tole, phenyl n-propyl ether and phenyl isopropyl
ether. These exchange reactions were conducted in
acid solution at a temperature of 100°.

The deuterium labeled aromatic ethers were pre-
pared from the corresponding bromo ethers by first
converting these compounds to their lithium deriv-
atives and then replacing the metal by deuterium
with heavy water. These labeled aromatic ethers
after dilution with unlabeled material were dis-
solved in glacial acetic acid containing sulfuric acid
and the time required for one-half of the deuterium
to be replaced by hydrogen was determined. The
labeled aromatic ethers, held at constant tempera-
ture for definite time intervals, were isolated from
solution by treatment with aqueous sodium hy-
droxide. These samples were then burned in a
stream of oxygen and the water of combustion, after
purification, was analyzed for deuterium. This
analysis was accomplished by the falling drop pro-
cedure.?

The half-life of deuterium in the case of para-
labeled anisole at 100° in a solution containing the
aromatic ether (0.01 mole), glacial acetic acid (0.05
mole) and sulfuric acid (0.001 mole) was found to
be 39 minutes (¢ = 3.0 X 10~* sec.™"), and the
half-life of deuterium in the case of ortho-labeled
anisole under similar conditions was found to be
75 minutes (¢ = 1.5 X 10—*sec.™!). A comparison
of the exchange rates of o-deuteroanisole with the
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