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Experimental Part

Bromosarsasapogenin.—A solution of 820 mg. of sarsa-
sapogenin in 50 cc. of glacial acetic acid was cooled to
20°. Two drops of 489, hydrobromic acid was added
and 2.1 cc. of 1.05 M bromine in acetic acid solution run
in dropwise. The bromine was taken up readily with the
liberation of hydrogen bromide. The mixture was poured
into water and the precipitated solid collected and washed
with water. The residue was crystallized from aqueous
acetone to give white needles which began to decompose
at about 125°,

Anal. Caled. for C;;Hy3O3Br: C,65.4; H,8.8. Found:
C, 65.1; H, 88.

In carrying out the bromination of sarsasapogenin de-
rivative on a somewhat larger scale (5-10 g.) the re-
action mixture often became deep blue in color.

Bromosarsasapogenone from Bromosarsasapogenin.—
To a solution of 100 mg. of bromosarsasapogenin in 50 cc.
of glacial acetic acid was added 300 mg. of chromic an-
hydride in 10 cc. of 809, acetic acid. After standing at
room temperature for forty minutes the mixture was
poured into water, the precipitated material was extracted
with ether and the ethereal extract washed with sodium
carbonate solution and water. The ether was evapo-
rated on the steam-bath and the residue crystallized from
acetone to give pale tan crystals, m. p. 191° dec. This
gave no depression with a sample of bromosarsasa-
pogenone prepared by the direct bromination of sarsa-
sapogenone.

Anal. Caled. for C;;H»yOsBr: C,65.7; H, 84. Found:
C, 65.3; H, 8.3.

Bromination of Sarsasapogenone.—Sarsasapogenone
was treated with bromine as described in the preceding
experiments. The material was crystallized from acetone
to give white crystals, m. p. 190° dec. The material
evidently was contaminated with some of the dibromo
compound as is shown by the analysis. The material
gave no depression with the product obtained in the pre-
ceding experiment.

Anal. Caled. for C;;HuO3Br: C, 65.7; H, 84, Found:
C, 65.1; H, 8.0.

Reduction of Bromosarsasapogenin Acetate. (a) With
Zinc and Acetic Acid.—To a solution of 500 mg. of bromo-
sarsasapogenin acetate in 50 cc. of glacial acetic acid
heated on the steam-bath was added with shaking 3 g.
of zinc dust in small portions over a period of twenty
minutes. White crystals had separated out at the end
of this time. The mixture was poured into water and
extracted with ether. The ethereal extract was washed
first with sodium carbonate solution and then with water.
Evaporation of the ethereal solution gave a crystalline
residue which was crystallized from acetone to give white
needles, m. p. 142°; yield 250 mg. This gave no de-
pression with an authentic sample of sarsasapogenin ace-
tate. The mother liquors yielded some unchanged
bromosarsasapogenin acetate.

(b) With Sodium and Amyl Alcohol.—To a boiling
solution of 700 mg. of bromosarsasapogenin acetate in
50 cc. of m-amyl alcohol was added 2.5 g. of sodium in
small pieces over a period of two hours. The mixture
was cooled and shaken first with an excess of dilute hydro-

NoTrs

Vol. 61

chloric acid and then with water. The amyl alcohol was
evaporated on the steam-bath and the residue, after
treatment with Norite, was crystallized from acetone
to give white needles of sarsasapogenin, m. p. 197°, which
gave no depression with an authentic sample,

Similar results were obtained with sodium and absolute
ethanol,

(¢) By Catalytic Hydrogenation.—A mixture of 1 g. of
bromosarsasapogenin acetate, 0.5 g. of Adams catalyst,
and 80 cc..of glacial acetic acid was shaken with hydrogen
at 3 atmospheres and 70° for eight hours. The mixture
was filtered and the filtrate evaporated #n vacuo. The oily
residue was diluted with water and the mixture extracted
with ether. The ethereal solution was washed with water
and the ether evaporated. The residue would not crystal-
lize; it was refluxed for fifteen minutes with an excess
of alcoholic potassium hydroxide, poured into water and
extracted with ether. The ethereal extract was washed
with water and the ether evaporated on the steam-bath.
The residue was crystallized from ether—pentane to give
white needles, m. p. 163°. This gave no depression with
a sample of dihydrosarsasapogenin. The yield was
rather poor and the mother liquors contained brominated
products.

Anal. Caled. for C;yHyOy: C, 77.4; H, 11.1.
C, 77.3; H, 11.2.

(d) By Clemmensen Reduction.—Reduction of 500
mg. of the bromoacetate by the Clemmensen method, as
described in a previous paper for sarsasapogenin acetate
gave a product which crystallized from acetone as com-
pact white crystals, m. p. 191°; yield 375 mg. This
gave no depression with an authentic sample of tetra-
hydrosarsasapogenin, m, p. 193°.

(e) Treatment with Pyridine.—Treatment of bromo-
sarsasapogenin acetate with boiling pyridine for twelve
hours did not remove the bromine, Treatment with
pyridine and silver nitrate at 25° for twenty-four hours
was likewise without effect on the substance,

Dibromosarsasapogenone.—To a solution of 7 g. of
sarsasapogenone in 350 cc. of glacial acetic acid was added
5 drops of 489 hydrobromic acid and 33.8 cc. of 1.05 M
bromine in glacial acetic acid was slowly run in over a
period of forty minutes at roont temperature. The solu-
tion became intensely. blue and much hydrogen bromide
was liberated. The solution was poured into 2 liters of
water and the precipitate collected and washed with
water. The dried material was crystallized from acetone—
ethyl acetate to give small compact white crystals, m. p.
190° dec.

Anal. Caled. for CgHyO3Bre:
Found: C, 57.2; H, 7.3.

ScHooL oF CHEMISTRY AND PHYVSICS

THE PENNSYLVANIA STATE COLLEGE
StaTE COLLEGE, PENNA, REeCEIVED APRIL 1, 1939

Found:

C, 56.7; H, 7.1

Sterols. LXVIII. Highly Branched Aliphatic
Esters of Estrone and «-Estrodiol

By RusseLL E. MARKER AND EWALD ROERMANN

The trimethylacetates and the ¢-butylacetates
of estrone and a-estrodiol were prepared by the



July, 1939

reaction of these compounds with the correspond-
ing acid chlorides in pyridine. Catalytic hydro-
genation of the estrone derivatives in neutral me-
dium yielded the mono esters of «-estrodiol.
Estrone ¢-butylacetate was also prepared by the
Schotten-Baumann procedure. The esters pre-
pared appear to be somewhat more soluble than
are many of the other well known esters of these
substances.

We wish to thank Parke, Davis and Company
for their generous help and assistance in the vari-
ous phases of this work.

Experimental Part

Estrone Trimethylacetate.—To a solution of 300 mg. of
estrone in 12 cc. of dry pyridine was added 1 cc. of tri-
methylacetyl chloride. The resulting mixture, after
standing at room temperature for thirty-six hours, was
diluted with water and the precipitated solid taken up
in ether. The ethereal exiract was washed with dilute
hydrochloric acid and dilute sodium carbonate solution.
Evaporation of the ether gave white needles which was
recrystallized from acetone—methanol as thick white
needles, m. p. 164-166°,

Anal. Caled. for CiHOs: C, 77.9; H, 8.5. Found:
C,77.6; H, 83.

a-Estrodiel-3-trimethylacetate.—A mixture of 200 mg.
of estrone trimethylacetate, 300 mg. of Adams catalyst,
50 cc. of ether and 50 cc. of ethanol was shaken with
hydrogen at 1 atmosphere pressure at room temperature
for eighteen hours. The mixture was filtered and the
filtrate evaporated in wvacuo. The residual sirup was
treated with Norite and crystallized from aqueous meth-
anol as white needles, m. p. 178-180°.
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Anal. Caled. for CuH30;: C, 77.5; H, 9.0. Found:
C, 77.7; H, 9.0.

a-Estrodiol-3,17-bis-trimethylacetate.—A mixture of
100 mg. of a-estrodiol, 10 cc. of pyridine and 0.5 cc. of
trimethylacetyl chloride was treated as described for the
preparation of estrone trimethylacetate, The product
was crystallized from acetone—methanol as white needles,
m, p. 174-176°.

Anal. Caled. for CysHyO04: C, 76.3; H, 9.15.
C, 76.0; H, 9.2.

Estrone (-Butylacetate.—Estrone {-butylacetate was
prepared by the pyridine method as described for estrone
trimethylacetate. The product was crystallized from
methanol as white plates, m. p. 148-150°.

Anal. Caled. for C24H32031 C, 782, H, 8.7.
C, 78.1; H, 8.6.

To a solution of 50 mg. of estrone in 150 cc. of 109,
aqueous potassium hydroxide was added 1 cc. of ¢-butyl-
acetyl chloride. The mixture was shaken vigorously for
five minutes, and the solid collected, washed and dried.
The product crystallized from methanol as white plates,
m. p. 147.5-149.5°. This gave no depression with that
prepared above.

a-Estrodiol-3-t-butylacetate.-—This was prepared as
described for a-estrodiol-3-trimethylacetate. The product
was crystallized from agqueous methanol as white needles,
m. p. 127-129°.

Anal. Caled. for CyHauOg:
C, 78.1; H, 94.

a-Estrodiol-3,17-di-f-butylacetate.—This was prepared
from a-estrodiol as described for e-estrodiol-3,17-bis-tri-

Found:

Found:

C, 77.8; H, 9.2. Found:

methylacetate. The product was crystallized from
methanol as white plates, m. p. 98-100°,
Anal. Caled. for CpoHuO4: C, 76.9; H, 9.5. Found:

C, 76.9; H, 9.5.
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THE ANTIHEMORRHAGIC ACTIVITY OF CERTAIN
NAPHTHOQUINONES
Sir:

We have briefly reported on the antihemor-
rhagic activity of phthiocol, 2-methyl-3-hydroxy-
1,4-naphthoquinone, the first completely identi-
fied form of vitamin K [THis JourNaL, 61 1611
(1939)]. Phthiocol has been isolated as the
pigment of Mwvcobacterium tuberculosis (human)
and synthesized by Anderson and co-workers
[J. Biol. Chem., 101, 773 (1933); 103, 197 (1933);
105, 279 (1934)]. This organism is known to

contain vitamin K [Proc. Soc. Exp. Biol. Med.,
38, 336 (1938)].

Treatment of vitamin K concentrates with
sodium methylate produces a reddish pigment the
quantity of which is proportional to the activity
of the concentrate [THIS JourwaL, 61, 1610
(1939)]. The pigment has a strong red color
in alkaline media, from which it can be extracted
by adding hexane or ethyl ether and acidifying.
It then assumes a yellow color. These color
changes of the derived pigment are very similar
to those exhibited by phthiocol and similarly



