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In Paper VI (1) of this series, the preparation of a number of A%7-steroidal
hormones, among others, AS7-androstadiene-33,176-diol (I) and its diacetate
(IT), was reported. In this publication, we wish to present some results of ex-
ploratory studies on A%7-androstadiene-38,178-diol diacetate (I1) which are di-
rected to the development of a transformation of a A®7-steroid to a compound
containing an oxygen substituent at the C-11 position.?

We have studied the hydrogenation of the A%’-diacetate (II) under a variety
of conditions, which either do or do not favor bond migration. Reduction of I
with sodium and aleohol (2) gave A’-androstene-38,178-diol (III) which was
found to be contaminated to a minor degree with A®7-androstadiene-383,178-
diol (I). Recrystallization from methanol removed the impurity, and pure IIT
was obtained. Acetylation gave the diacetate (IV) whose properties were un-
altered by treatment with potassium permanganate in acetone. The diol (IIT)
was also characterized by its conversion to the dibenzoate (V) (Flowsheet I).

Hydrogenation of IT in neutral ethyl acetate with Adams platinum oxide
catalyst (3) gave the diacetate (IV) which was most probably contaminated with
A _diacetate (VII). Recrystallization did not remove the impurity. However,
conversion of the product to the free steroid (III) or dibenzoate (V), followed
by recrystallization, gave pure products. The catalytic hydrogenation may also
be carried out with Adams platinum oxide catalyst in alcohol. These conditions,
apparently, do not favor bond migration.

The samples of the A’-androstene-33,178-diol (III) prepared by the several
methods (20259, yields) were identical.

Hydrogenation of II in glacial acetic acid with Adams platinum oxide catalyst
(4, 5) gave in excellent yield A*%)-androstene-38,178-diol diacetate (VII). Hy-
drolysis gave VI, which on acetylation gave back VII, and on benzoylation gave
VIII (Flowsheet I).

Attempts to rearrange A*(®.androstene-38,178-diol diacetate (VII) and A%G4-
androstene-38,178-diol dibenzoate (VIII) with hydrogen chloride to obtain the
corresponding A¥-diacetate (IX) and A*-dibenzoate (X) were unsuccessful. This
unforeseen fact is of some interest in view of the relative ease with which the
bond migrates in sterols (6). The conclusion to be drawn from this observation

! Paper IX. Antonucei, Bernstein, Giancola, and Sax, J. Org. Chem., 16, 1453 (1951).

2 Presented in part before the Organic Group at the third annual meeting of the North
Jersey Section, American Chemical Society, Newark, N. J,, January 8, 1951.

3 Chamberlin, Ruyle, Erickson, Chemerda, Aliminosa, Erickson, Sita, and Tishler,
J. Am. Chem. Soc. , 78, 2396 (1951), and Fieser, Herz, and Huang, J. 4m. Chem. Soc., 73,
2397 (1951), have recently announced a solution of this problem.
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is that the C-17 substituent may display a considerable influence on reactions
involving Rings C and D (?). ,
Moreover, the reaction between A% -diacetate (VII) in ether with mono-
perphthalic acid was “normal”, and gave the 8,14-oxido compound (XI), which
was converted with dilute sulfuric acid in alcohol to A%*-androstadiene-38,178-
diol diacetate (XIII) (7, 8) (Flowsheet II). The structure assigned to the diene

abs,

(XIII) was supported by its ultraviolet absorption spectrum, Ao 247 mpu.¢
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Dehydrogenation of AT-androstene-38,178-diol (IIT) with mercuric acetate
gave AP0 gndrostadiene-33,176-diol (XV). Acetylation gave the diacetate
(XVI), which, on hydrolysis, gave back XV. The dibenzoate (XVII) was also
prepared (Flowsheet II). The structures assigned to the A7#(D.gteroids (XV-
XVII) were supported by their ultraviolet absorption spectra. In this connection,

4 Windaus and Liittringhaus (7); A% M-ergostadiene-36-0l: Amax 248 mu. Heath-Brown,
Heilbron, and Jones, J. Chem. Soc., 1482 (1940); A% 1*_cholestadiene-33-0l: Amax 247.5 mu.
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we have determined the ultraviolet absorption spectra of A7#D_cholesta-
diene-3g8-ol, its acetate, and benzoate, and also the spectrum of A7°UD.-ergo-
stadiene-38-ol. In Table I, are listed the ultraviolet absorption maxima of these
AU gteroids, It is to be noted that the free steroids and acetates exhibit three
characteristic maxima, namely, at 235-236, 242-243, and 250-252 mu (range of
five compounds). The presence of three maxima for this conjugated double bond
system has been noted previously by others (9). In the case of the benzoate
derivatives, the two major maxima of the A™@_gystem have merged with the
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ULTRAVIOLET ABsorprioN MaxiMa orF AT2UD_STEROIDS

‘ ULTRAVIOLET ABSORPTION MAXIMA WITH MOLECULAR EXTINCTION

COMPOUND ‘ COEFFICIENTS (solvent: absolute alcohol),

t

A7v9<U)-Ch01estadiene—35-ol i €935 .5-236 14:,100, €943 16,100, €51-251.5 10,600
A7v9<1‘>-Cholestadiene-%‘-ol acetate l €235,5 15,400, €243 17,000, €250.5-251 11,400
A7v9CII)-Cholestadiene-.’n’B—oI benzoate r €234-234.5 26,600, €250 12,500, €273 1,100, €251 900
A’v"(”)—Ergostadiene—3ﬁ—ol J €235.5 14,200, €243 15,700, €251-951.% 10,600
A7r9<11>—Androst»adiene-?»ﬁ,17[3-01101 €236 12,100, €242-243 13,800, €250 9,000
ATPAD - Androstadiene-38,173-diacetate; ex; 13,100, ez 14,900, exs0 9,600
AT9UL_Androstadiene-33,173-diben- | ess 36,200, €45.5.50 10,300 (inflection), ess 4150,

zoate \ €230 3,300

principal maximum of a benzoate (A max 229 mu) to reveal only a single maximum
(monobenzoate: Amax 234-234.5 myu; dibenzoate: Anax 232 mp).

EXPERIMENTAL

Melting poinés, All melting points are uncorrected, and were determined with uncali-
brated Anschiitz thermometers (total immersion).

Ultraviolet absorpiion spectra. All spectra were determined with a Beckman quartz
spectrophotometer (Model DU, mfg’d by the National Technical Laboratories, South
Pasadena, California), and were determined in absolute alcohol spectroscopically free of
benzene,
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Optical rotations. The sample was dissolved in the stated solvent to make a 2-ml. solu-
tion, and the rotation was determined in a 1-dm. semi-micro tube. Generally, the rotation
was determined for two wavelengths, 58034 (») and 54614 (Hg)

AT -Chelestadiene-38-0l acetate. A solution of mercuric acetate (4.54 g.) in glacial
acetic acid (85 ml.) was added to a solution of A"-cholestene-38-0l acetate (2.1 g.) in carbon
tetrachloride (50 ml.). The mixture was shaken at room temperature for 18 hours, filtered,
and the product was worked up in carbon tetrachloride. Evaporation gave a crystalline
residue which was recrystallized once from dilute methanol-acetone, and three times from
acetone-methanol, wt. 0.53 g., m.p. 117-119°; [a]h +57.5°, [a]a, +69.6° (21.55 mg., chloro-
form, op +0.62°, CHg +075°> Olng/ap === 121; [1\’{]]) +24:5°.

Anal. Cale’d for ngH“Oz (42666) C, 8163, H, 10.87.

Found: C, 81.36; H, 10.87.

ATV Cholestadiene-33-0l.5 Alkaline hydrolysis of A7.?(L._cholestadiene-38-0l acetate
(0.40 g.) gave (recrystallization from acetone) 0.20 g. of the free sterol, m.p. 115-117°,
(2ly +57.3° [a}ffg --68.1° (18.5 mg., chloroform, ap +0.53°, ag, +0.63°) an,/op = 1.19;
[Mlp +220°.

Anal. Cale'd for CuH O (384.62): C, 84.31; H, 11.53.

Found:® C, 82.96; H, 11.60.

AT QD Cholestadiene-38-0l benzoate.” A721).Cholestadiene-88-0l (130 mg.) on benzoyla-
tion and recrystallization from acetone gave 0.12 g., m.p. 187.5-139°, 151°. Two further
recrystallizations from acetone gave 59 mg., m.p. 138-139.5°, 152.5°%; [a]% +352.4°, l]¥
465.8° (25.2 mg., chloroform, ap +0.66°, am, +0.83°) an/ap = 1.26; [M]p +256° (CHCly).
leln +61.5° [alg, +77.1° (17.¢ mg., dioxane, ap +0.55° am, +0.69°) ag,/ap = 1.25; M)
+300° (dioxane).

Anal. Cale’d for CyHs0:2 (488.72): C, 83.55; H, 9.90.

Found: C, 83.07; H, 9.81.

AT901). Ergostadiene-88-0l.8 AT-Frgostenol (2.62 g.) was dehydrogenated in the manner
described above. Crystallization of the crude product from acetone-methanol gave 1.04 g.,
m.p. 187-141°. Two recrystallizations from acetone-methanol gave 0.83 g., m.p. 138-141°
)3 +42°, [«]% +-52° (200 mg, chloroform, ap +0.42° agm, -0.52°) ag,/ap = 1.24; [Mlp
+167°.

Hydrogenation of AST-androstadiene-38,178-diol diacetate. A. Sodium and alcohol method.
A refluxing solution of 2 g. of A%-7-androstadiene-38,178-diol diacetate (II) in 50 ml. of ab-
solute alcohol was treated over a period of 9 hours with 70 g. of sodium; intermittently
75-ml. portions of absolute alcohol were added for a total of 1100 ml. Water was added, and
the mixture was allowed to stand overnight. The precipitate was collected on Celite, and
subsequently removed from it by solution in hot methanol. The solution was treated with
water, and the crude product was collected. Recrystallization from methanol gave 1.13 g.
of IIT, m.p. 192-193.5°. An ultraviolet absorption analysis of this material indicated a very
slight contamination with starting material, .e., A%7-diol (I). Two recrystallizations from
methanol removed the impurity, and gave 0.53 g. of pure diol (IIT), m.p. 193-195°. From the
mother hquors an additional quantity (0.32 g.) of III was isolated, m.p. 192-194°. [« In
—325.2°, {a JHE—-32 8° (23.8 mg., absolute alcohol, ap —0.80°, an, —0.39°) anmy/ap = 1.30; Mlp
~+73°.

Anel. Calc’d for CioHy00: (200.48): C, 78.57; H, 10.41.

CioH00,- $H-0 (209.44): C, 76.21; H, 10. 44
Found: C, 76.26; H, 10.58.
AT-Androstene-38,173-diol diacetate (IV). AT-Androstene-38,178-diol (III) (0.4 g.) on

5 Fieser, Herz, and Huang, loc. ¢if.: Amax 243 mpu, ¢ = 10,000.

8 The analysis indicated solvation or hydration of the product (dried at 78°, 0.05 mm.
pressure for several hours).

7 Fieser, Herz, and Huang, loc. cit.: m.p. 134°, [a]p +32° (dioxane).

¢ Barton and Cox, J. Chem. Soc., 219 (1949): m.p. 139.5-140.5°, [a]n +31° (CHClL).
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acetylation and recrystallization from methanol gave 0.35 g., m.p. 120-122°. The product
(50 mg.) was dissolved in acetone, treated with a small amount of potassium permanganate,
and was allowed to stand overnight at room temperature. The produet was worked up in
ether, and the extract was washed with dilute potassium hydroxide, and water. Evapora-
tion of the dried ether solution, and two recrystallizations from dilute methanol gave IV,
m.p. 121-122.5°, [a]y —55°, [ald, —61.2° (82.7 mg,, chloroform, ap —0.90°, ax,—1.00°) agy/an
=1.11 [M]p, —206°.

Anal. Cale’d for CoHayOy (374.50): C, 73.76; H, 9.15.

Found: C, 73.85; H, 9.40.

AT-Androstene-88,178-diol dibenzoate (V). A7-Androstene-38,178-diol (III) (0.32 g.) on
benzoylation and recrystallization from acetone gave 0.38 g. of V, m.p. 210.5-212.5%; Auax
229, 278, and 279-281 (inflection) mu, ¢== 28,000, e = 2000, e == 1600 resp., [«]p —9.6° (27 mg.,
chloroform, ap —0.13%); [M]p —48°.

Anal. Cale’d for CyHssO4 (49863). C, 79.4:8, H, 7.68.

Found: C, 79.46; H, 7.85.

B. Catalytic hydrogenation method 1. A mixture of 10 g. of A5.7-androstadiene-38,178-diol
diacetate (II) in 200 ml. of neutral ethyl acetate, and 1 g. of Adams platinum oxide catalyst
was shaken in an hydrogen atmosphere until the uptake of hydrogen was constant (35
minutes) when the reaction was interrupted. The catalyst was removed and the ethyl
acetate was evaporated in vacuo. The solid residue was recrystallized three times from
dilute methanol, wt. 8.17 g., m.p. 117-119°; [a] —33.1° (36.9 mg., chloroform, ap —0.61°);
Amax none. However, the material was not pure probably due to contamination with A8t4)-
d'acetate (VII).

The hydrogenation product (4.09 g.) was refluxed for # hour with 125 m!. of 5% alcoholic
potassium hydroxide, treated with 75 ml. of water, and the crystals were collected after a
long period of standing; wt. 1.54 g., m.p. 185-192°, Recrystallization from methanol to
constant melting point gave 1.1 g, of pure III, m.p. 193-195.5°, le]s —28.3°, [a]é'; —37.2°
(24.7 mg., absolute alcohol, ap —0.35°, ar, —0.46°) ag,/ap == 1.81; [M]p —82°.

The mother liquors from the above purification of the diol were concentrated, and gave
1.85 g. of solid which was dissolved in 5 ml. of pyridine, and was benzoylated with 2.5 ml.
of benzoyl chloride. The crude dibenzoate was recrystallized from acetone, and gave 0.57
g. of pure V, m.p. 210-212.5°, [a]5 —10.4° (27 mg., chloroform, ap —0.14%); [Mlp —52°.

2. In another hydrogenation with 1.0 g. of I, 0.10 g. of Adams platinum oxide catalyst,
and 100 ml. of aleohol there was obtained 0.74 g. of impure IV, m.p. 117.5-120°, which on
hydrolysis gave 0.24 g. of pure III, m.p. 184-196° (with softening at 192.5°).

A8OD_Androstene-88,178-diol diacetate (VII). A. Adams platinum oxide catalyst (11,955
mg.) in 5 ml. of glacial acetic acid was reduced in a hydrogen atmosphere. Then 73.765 mg.
of A¥?-androstadiene-33,178-diol diacetate (1I) was introduced, and the mixture was shaken
in a hydrogen atmosphere. After 4 hour a constant uptake of hydrogen was reached. However
the hydrogenation was interrupted after a total time of 1} hours; 4.62 ml. (8. T.P.) (1.02
mole-equivalents) of hydrogen was consumed as compared with the theoretical value of
4.53 ml. (S.T.P.) for 1 double bond.

The catalyst was removed by filtration, and the filtrate upon treatment with water gave
crystals, m.p. 134-136°. Two recrystallizations from dilute methanol gave pure VII. m.p.
136.5~138°; Amax NONE,

Anal. Cale’d for CosHs 04 (374.50): C, 73.76; H, 9.15,

Found: C, 73.62; H, 9.34.

In another run with 2 g. of II, 150 ml. of glacial acetic acid, and 0.2 g. of Adams plati-
num oxide catalyst there was obtained 1.96 g. of VII, m.p. 137-138°; {«]d —23.8°, lald
—28.5° (35.3 mg., chloroform, ap —0.42°, ag, —0.52°) ag,/ap =1.24; [M], —89°.

B. A2 00).Diol (VI) (10 mg.) in 0.8 ml. of pyridine was acetylated with 0.1 ml. of acetic
anhydride; wt. 7.6 mg., m.p. 137-138°. A mixture m.p. determination with the A?4).diace-
tate prepared above showed no depression.

ARG Androstene-88,178-diol (VI). A3(9.Diacetate (VII) (0.15 g.) in 55 ml. of 5% alco-
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holie potassium hydroxide was refluxed for 45 minutes; water was added, and the precipi-
tate was collected, m.p. 161-163°, Recrystallization from dilute methanol gave 42.7 mg. of
pure VI; m.p. 166.5-168° (dried in hi-vacuum at 100°); [e]p +8.1°, laldy +8.5° (42.2 mg.,
absolute aleohol, ap +0.17°, ag, +0.18°) ag,/ep = 1.06; [Mlp +23°,

Anal. Cale’d for CrHsO. (290.43): C, 78.57; H, 10.41.

Found: C, 78.50; H, 10.68.

A8UD_ Androstene-38,178-diol dibenzoate (VIII). An ice-cold solution of 30 mg. of the
A2A9_diol (VI)in 1.2 ml. of pyridine was benzoylated with 0.3 ml. of benzoyl chloride. The
product was worked up in benzene, and an oil was obtained which crystallized on the addi-
tion of methanol, wt. 30 mg., m.p. 164-166°, with previous softening. Two recrystallizations
from acetone-methanol gave 21.2 mg. of VIII, m.p. 170.5-171.5°%; [2]% -+19.3° (33.1 mg.,
chloroform, oy +0.32°); [Mlp +96°.

Anal. Cale'd for CsHOs (408.63): C, 79.48; H, 7.68.

Found: C, 79.52; H, 8.07.

Hydrogen chloride treatment of A8U9 -qndrostene-383,178-diol diesters, A. A vigorous stream
of hydrogen chloride was bubbled for 1 hour into & solution of 0.73 g. of A3(%-androstene-
38,178-diol diacetate (VII), m.p. 187-138°, in 75 ml. of chloroform maintained at 0°, The
golution was evaporated n vacuo, and the residue was crystallized from dilute methanol,
wt.0.72 g., m.p. 182-135°. Recrystallization from dilute methanol gave 0.63 g., m.p. 135-137°.
A mixture m.p. determination with a sample of the starting material showed no depression.

Hydrolysis of the above material with 5% alcoholic potassium hydroxide, and recrystal-
lization of the product from ethyl acetate-petroleum ether (b.p. 64-66°) gave A3 -andro-
stene-38,178-diol (VI), m.p. 165-167°. Its infrared spectrum showed it to be identical in all
respects with an authentic sample.

B. Similarly, 270 mg. of the dibenzoate (VIII) in 50 m!. of chloroform was treated with
hydrogen chloride for 3 hours at 0°. Evaporation gave an oil which was crystallized from
acetone-methanol, wt. 230 mg., m.p. 166-169°. Recrystallization from acetone-methanol
gave 150 mg., m.p. 171-173°. A mixture m.p. determination with a sample of the starting
material showed no depression.

AU _Oxidoandrostane-38,178-diol diacetate (XI). To a solution of 150 mg. (0.0004 mole)
of the A% .diacetate (VII) in 15 ml. of anhydrous ether was added 0.146 g. (0.0008 mole)
(2.3 ml. of stock ether solution; 1 ml. was equivalent to 0.0635 g.) of monoperphthalic acid.
The mixture was refluxed for 6.5 hours. The ether was removed in vacuo, and the residue
was digested with anhydrous chloroform. The solid was collected, wt. 0.129 g. (97% re-
covery of phthalic acid). The filtrate was evaporated in vacuo, and the residue was recrys-
tallized six times from dilute acetone, and dilute methanel, wt. 18.7 mg., 187-188°,

Anal. Cale’d for CasHs405 (390.50): C, 70.74; H, 8.78.

Found: C, 71.07; H, 9.02.

In another run with 1 g. of VII, 100 ml. of ether, and 4.9 g. of monoperphthalic acid
there was obtained 0.39 g. of XI, m.p. 187-190°.

AR _Androstadiene-38,178-diol diacetate (XII). A refluxing solution of 300 mg. of XI
in 20 ml. of alcohol was treated dropwise with dilute sulfuric acid (2-3 ml.); the resulting
mixture was refluxed for 15 minutes, treated with water, and was worked up in ether.
Evaporation gave an oil which was refluxed with 5 mi. of acetic anhydride for § hour. This
product was worked up in ether. Evaporation gave an oil which was crystallized from dilute
methanol, wt. 0.22 g., m.p. 106-108°. Recrystallization from dilute methanol did not change
the 101, 5 Anax 247 mp, e = 16,100; [y —107°, [alg, —133° (24.2 mg., chloroform, ap —1.29°,
ang —~1.61°) amy/ap = 1.25; Ml —308°.

Anal. Cale’d for CesHz0, (872.49): C, 74.16; H, 8.66.

Found: C, 74.26; H, 8.90.

ASGO_Androstadiene-33,178-diol (XII). A solution of 220 mg. of A#U%-diacetate (XIII)
in 50 ml. of 59, alcoholic potassium hydroxide was refluxed for 40 minutes, cooled, and was
neutralized with cold very dilute hydrochloric acid. The produet was worked up in ethyl
acetate, and the extract was washed with water, and dried. Evaporation gave a glass which
was dissolved in acetone. Addition of petroleum ether (h.p. 64-66°), and working of the



A®T-STEROIDS. X 1897

mixture gave a solid (?), wt. 100 mg., m.p. ca. 120° (bubbles at m.p.) (sample for analysis
was dried for several hours at 80° and 0.05 mm. pressure). Analysis indicated solvation.

Anal. Cale’d for CisHasO, (288.41): C, 79.12; H, 9.78,

Found: C, 77.37; H, 10.05.

A3 Androstadiene-38,178-diol dibenzoate (XIV), A8G4).Diol (XI) (90 mg.) was benzoyl-
ated and recrystallized from methanol, 80 mg., m.p. 181-183° (with previous discoloration),
Amax 282, 280 myp, ¢ = 34,400, e = 1,820 resp., [a]y —15.5°, [alf, —21.2° (28.3 mg,, chloroform,
ap —0.22°, ag, —0.30°) am,/ap = 1.36; M), —77°.

Anal. Cale’d for CssH;s0, (496.62): C, 79.81; H, 7.31,

Found: C, 79.26; H, 7.59.

AT Androstadiene-38,178-diol (XV). 4. A refluxing solution of 1.95 g. (0.0071 mole)
of A7-androstene-38,178-diol (II1) in alcohol and 5 ml. of chloroform was treated with a hot
solution of 6,77 g. (0.0213 mole) of mercuric acetate in aleohol acidified with 1 ml. of glacial
acetic acid. The total volume of alcohol used for both solutions was 100 ml. The mixture
was refluxed for 1 hour, cooled, and filtered. The filtrate was diluted with water, and the
product was worked up in ethyl acetate. The extract was washed with dilute acetic acid, and
water, and was dried with magnesium sulfate. The residue obtained on evaporation of the
ethyl acetate was fractionally recrystallized from dilute methanol, acetone-petroleum
ether (b.p. 64-66°), acetone, and dilute acetone. Two fractions were obtained, 0.24 g.,
m.p. 202.5-200°, Amax 236, 243, and 251 mu, ¢ = 13,100, 14,750, 9,750 resp., and 0.18 g.,
m.p. 198-204.5°.

In another run by essentially the method given above (chloroform omitted) there was
obtained from 0.9 g. of I1I, 0.2 g. of XV (methanol recrystallization), m.p. 202-2053°, ez
14,400, [a]p +16.7°, []f, +21.7° (12 mg., chloroform, ap -+0.10° an, +0.18°) au,/ap =1.30;
[Mlp+28°,

B. A solution of 0.17 g. of potassium hydroxide in 0.5 ml. of water, and 20 ml. of alcohol
was added to 0.30 g. of the A7?Gl)_diacetate (XVI), and the mixture was refluxed for % hour.
Cooling and addition of water gave erystals, wt. 0.23 g., m.p. 201.5-206°. Recrystallization
from acetone gave 0.15 g. of pure XV, m.p. 198-204°.° From the mother liquor, an additional
65 mg. of XV was obtained. [«]p —14.9° [alx —17.2° (17.4 mg., pyridine, ap —0.13°, ax,
_0.150) aHg/aD = 1.15; [I\I]D —43°,

Anal. Cale’d for CipHasO, (288.41): C, 79.12; H, 9.78.

Found: C,79.23; H, 10.24.

AT Apdrostadiene-38,178-diol diacetate (XVI). AT2(1.Diol (0.43 g.) (XV) was acetyl-
ated, and the crude product was recrystallized from dilute acetone, wt. 0.40 g., m.p. 126.5-
128°. [@]% +6.3°, [a]f, +10.1° (23.756 mg, chloroform, ap + 0.075°, am, +0.12°) am,/ap =
1.60; [M], +23°,

Anal. Cale’d for CssH3.0, (372.49): C, 74.16; H, 8.66.

Found: C, 73.99; H, 8.91.

AT2AD_Apdrostadiene-38,178-diol dibenzoate (XVII). Benzoylation of the diol (XV) and
several recrystallizations from acetone gave XVII, m.p. 210-213.5°. [a]p -+6.4°[alfS
+8.4° (19 mg., chloroform, ap +0.06°, oy, +0.08°) am,/ap = 1.33; [M]p 4-32°.

Anal. Cale’d for CyHs04 (496.22): C, 79.81; H, 7.31.

Found: C, 79.71; H, 7.53.

Acknowledgment. We are indebted to Messrs. Louis M. Brancone, Samuel 8.
Modes, Edward B. Ruffing, Jr., and Gerald P. McTernan for the microanalytical
data. Also we wish to acknowledge the aid of Mr. William Fulmor in carrying

- out the semi-micro hydrogenation of AS7-androstadiene-33,178-diol diacetate.

SUMMARY

1. The hydrogenation of AS7-androstadiene-38,178-diol diacetate under a
variety of conditions has been studied. A7- and AG%-Androstene-38, 178-diol,

¥ A wide variance in the m.p. of this compound was noted.
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the corresponding diacetates, and dibenzoates have been prepared and charac-
terized.

2. The double bond in A .androstene-33,176-diol diesters did not migrate
to the AM-position under conditions which usually favor migration.

3. 8,14-Oxidoandrostane-33,178-diol diacetate has been prepared from the
A8 _diacetate with monoperphthalic acid. The oxide on treatment with sulfuric
acid gave the A%*-diene.

4. AT Androstadiene-38,178-diol has been prepared by mercuric acetate
dehydrogenation of A’-androstene-38,178-diol. Its diacetate and dibenzoate
have been prepared and characterized.

PrarL River, NEw YORK
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