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of p-methoxyphenylmagnesium bromide in 200 ml. of ether.
The addition was complete in 30 minutes and the solution
was treated with ice and hydrochloric acid. The ethereal
solution was handled as usual, evaporation of which left a
crude crystalline product, m.p. 78-87° after one recrystalli-
zation from alcohol. Fractional crystallization of 4.4 g.
of this mixture from 800 mi. of methanol by slow evaporation
at room temperature gave in order, A, 0.7 g., m.p. 93-125°,
B, 1.1 g., m.p. 87-91°, C, 0.8 g., m.p. 83-87° and D, 0.5
g., m.p. 9293.5°, Recrystallization of A gave a fraction,
m.p. 91-185°, rich in 4,4’-dimethoxybiphenyl the mother
liquor from which was used to recrystallize B, yielding 2,4-
bis-(p-methoxyphenyl)-cyclohexene, m.p. 93.5-95°,

Al 996 mu (e 15,500), N2% 21 256 mu (e 17,200).
Anal. Caled. for CyH,0,: C, 81 .63; H, 7.49. Found:

C, 81.92; H, 7.46. After further purxﬁcatxon C was still
a mixture but D proved to be 1,3-bis- (p-methoxyphenyl)-

cyclohexene, m.p. 92-93.5°, A fg% ale. 994 my (e 14,030)

and 258 my (e 16,760). Anal. Caled. for CyuHpO,: C,
81.63; H, 7.49. Found: C, 81.13; H, 7.35. These were
two different compounds as shown by mutual depression of
their melting points and the results of oxidation.

1,3-Bis-(p-methoxyphenyl) -cyclohexene, 0.2 g. in 30 ml.
of acetone, was oxidized overnight at room temperature with
0.3 g. of potassium permanganate. The manganese dioxide
was filtered out and the solution diluted with water, decolor-
ized with sodium bisulfite and extracted with ether. Evapo-
ration of the ether left a residue which was crystallized
from an alcoholic solution by slow evaporation, first to yield
anisic acid followed by a fraction, m.p. 98.8-100°, consist-
ing of 1,3-bis-(p-methoxybenzoyl)-propane as shown by its
melting point with an authentic sample.’

2,4 - Bis - (p - methoxyphenyl) - cyclohexene was oxidized
similarly but no product could be identified. Ozonization
of 100 mg. by the procedure previously outlined® yielded
from evaporation of the ethyl acetate a product melting at
115-116°, after recrystallization from methanol. This
gave positive aldehyde tests with Schiff and Tollens reagents.

Anal. Caled. for CyH20,: C, 73.62; H, 6.75; for
CaH204-H,0: C, 69.74; H, 7.06. Found: C, 69.72; H,
7.39.

Hydrogenation of a mixture of 1,3- and 2,4-bis-(p-meth-
oxyphenyl)-cyclohexenes, 1.3 g. in 50 ml. of absolute eth-
anol, with 0.1 g. of palladium-carbon catalyst at 50 p.s.i.
for 72 hours yielded 0.8 g. of punﬁed 1,3-bis-(p-methoxy-
phenyl)-cyclohexane, m.p. 103-105°, identical with that
obtained from the cyclohexadiene.

A solution of 0.75 g. of the dimethyl ether in 15 ml. of
alcohol with 1.85 g. of potassium hydroxide was heated at
200° for 24 hours and the product isolated as usual. This
was recrystallized twice from dilute methanol to give 0.52 g.
of the phenol, m.p. 233-236°, corresponding with that re-
ported previously.

Anal. Caled. for C] ngoOz:
C, 80.42; H, 7.76.

(7) 8. G. P. Plant and M, E. Tomlinson, J. Chem. Soc., 856 (1935).
(8) G. P. Mueller and D. Pickens, Tuis JoURNAL, T2, 3626 (1950).
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C, 80.60; H, 7.47. Found:
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An Improved Hydrogenation of Cholesterol to
Cholestanol

By HaroLp R. NACE

The hydrogenation of cholesterol in glacial acetic
acid at 65-75° to produce cholestanol has been de-
scribed by Bruce.! Attempts to repeat the pro-
cedure in This Laboratory invariably led to incom-
plete hydrogenation. The products, cholestanol
and its acetate, began to crystallize from the sol-
vent as the reduction approached 75% of completion,

(1) (a) W.F. Bruce, “Organic Syntheses,’” Coll. Vol. II, John Wiley

and Sons, Inc., New York, N. Y., 1943, p. 191; (b) J. O. Ralls, ibid.,
p. 181,
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coating the catalyst and rendering it ineffective.
An alternate procedure!® utilizing cholesteryl ace-
tate eliminates this difficulty but requires the acety-
lation of cholesterol.

The procedure reported here has been found to be
more satisfactory than either of the above methods.
By employing a solvent consisting of cyclohexane
and glacial acetic acid, a higher yield of cholestanol
has been obtained directly from cholesterol in a
shorter time, the inconvenience of having to heat
the reduction mixture has been eliminated, and
crystallization of the product does not occur during
the reduction.

Experimental

A solution of 12.0 g. (0.031 mole) of cholesterol (Eastman
Kodak Co. White Label grade was used without further
purification) in 120 ml. of cyclohexane and 60 ml. of glacial
acetic acid was added to a suspension of Adams platinum
catalyst prepared by prereducing 0.30 g. of platinum oxide
(Baker and Co., Inc.) in 30 ml. of glacial acetic acid. The
resulting mixture was shaken with hydrogen at room tem-
perature and pressures of 1-2 atmospheres. The hydrogen
uptake ceased in one to two hours at 110-1209, of the theo-
retical value.? The solution, after removal of the catalyst,
was concentrated to dryness under reduced pressure, 250
ml. of 959, ethanol, 5.0 g. of sodium hydroxide, and 30 ml.
of water were added, the resulting mixture was heated under
reflux for four hours, and then cooled at 5-10° for several
hours. The yield of crystals after air drying was 11.1-
12.0 g. and an additional 1.0-0.6 g. was obtained by dilution
of the filtrate with water. The combined crops were re-
crystallized from 165 mli. of 959, ethanol, and the crystals
dried four hours at 100° (2 mm.) to give 10.5-10.7 g. (86.5—
889%) of cholestanol, m.p. 141.5-142° (cor.). The prod-
uct gave a faint Liebermann-Burchard test! after several
minutes.

(2) The excess hydrogen consumption was probably due to the pres-
ence of more highly unsaturated compounds in the cholesterol.
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Derivatives of Sulfenic Acids
By G. W. PEroLD AND H. L. F. SNYMAN

A research program currently being carried out in
this Laboratory involves frequent characterization
of volatile unsaturated compounds as solid deriva-
tives. In this connection we are studying the ap-
plication of the elegant reagent described by Khar-
asch and co-workers,! #z., 2,4-dinitrobenzenesul-
fenyl chloride, and wish to record some of our ob-
servations to date.

The preparation of this reagent by the chlorinoly-
sis of the corresponding disulfide? led to uncertain
results in our hands, apparently due to variability
in the quality of the disulfide when prepared from
normally available reagents. The action of chlo-
rine gas on a solution of the corresponding thio-
phenol® was adopted for the preparation, as this
method, though giving only a moderate yield of
product, was quicker and more reproducible.

(1) N. Kharaseh, H. L. Wehrmeister and H. Tigerman,
JOURNAL, 69, 1612 (1947);
2724 (1949).

(2) N. Kharasch, G. 1. Gleason and C. M. Buess, sbid., 72, 1796
(1950).

(3) T. Zincke and K. Eismayer, Ber., 81, 756 (1918); K. Fries
and G. Schiirmann, sbid., 8%, 2174 (1919); H. Lecher and F, Holschnei-

der, bid., 8%, 767 (1924); W. H. Ebelke, U. S. Patent 2,304,557,
C. A., 37, 27465 (1943).
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N. Kharasch and C. M. Buess, ibid., T1,



