2226

BARNEY J. MAGERLEIN AND JOHN A. HOGG

Vol. 80

[CONTRIBUTION FROM THE REsSEARCH LaABORATORIES OF THE Upjoun Co.|

Preparation and Reactions of 11-Substituted 1,3,5(10)-Estratrienes.

II. Synthesis of

19-Norhydrocortisone!

Bv BARNEY J. MAGERLEIN AND JouN A. Hoce

RECEIVED DECEMBER 26, 1957

The synthesis of 19-norhydrocortisone, its ring A aromatized counterpart 3,118,17«,21-tetrahydroxy-19-nor-1,3,5(10)-

pregnatrien-20-one, and intermediates is described.

The enhanced and varied activity of such 19-
norsteroids as 19-norprogesterone,? 19-nordesoxy-
corticosterone® and 17a«-ethinyl-19-nortestoster-
one®s stimulated interest in a synthesis of 19-nor-
hydrocortisone (XII). The Syntex group has de-
scribed a synthesis of 19-norhydrocortisone (XII)
employing a tissue homogenate method to intro-
duce the 113-hydroxyl group into 19-nor-Reich-
stein’s Substance S which was prepared from 3-
hydroxy-19-nor-1,3,5(10),16(17) - pregnatetraen - 20-
one by a multi-step process.3
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In our synthesis of 19-norhydrocortisone the 118-
hydroxyl group was introduced prior to the modi-
fication of the A ring. This route also makes avail-
able aromatic hydrocortisone (XX) [3,118,17«,21-
tetrahydroxy - 19 - nor - 1,3,5(10)- pregnatrien-
20-one] a biologically interesting compound.

The successful aromatization of 3-keto-1,4-dienes
containing varied substituents at C-11,4 encouraged
us to attempt this reaction with 118,21-dihydroxy-
1,4,17(20)-/cis]-pregnatrien-3-one (I).> This com-
pound, which contains both the unstable 113-
hydroxyl and an allylic alcohol side chain, when
pyrolyzed in a mineral oil suspension, yields about
10-159%, of the desired phenol II. The latter com-
pound, in contrast to phenols containing the 21-
carbomethoxy group* was soluble in dilute alkali.

(1) A preliminary announcement of this work was reported in a
Communication to the Editor, THIs JournaL, 79, 1508 (19537).

(2) (a) C. Djerassi, L. Miramontes and G. Rosenkranz, ibid., 75,
440 (1933); (b) A. Sandoval, L. Miramontes, G. Rosenkranz, C.
Djerassi and F. Sondheimer, 7bid., 76, 4117 (1953); (c¢) C. Djerassi,
L. Miramontes, G. Rosenkranz and F. Sondheimer, ibid., 76, 4092
(1954).

(3) A. Zaffaroni, H. J. Ringold, G. Rosenkranz, F. Sondheimer,
G. H. Thomas and C. Djerassi, ibid., 76, 6210 (1954).

(4) B.J. Magerlein and J. A. Hogg, ibid., 80, 2220 (1958).

(5) J. A. Hogg, F. H. Lincoln, A. H. Nathan, A. R. Hanze, B. J.

Magerlein, W. P. Schneider, P, F, Beal and J. Korman, {bid., 77, 4436
(1955).

Successive methylation and acylation of IT formed
IV which whenozonized yielded 3-methoxy-118-acet-
oxy-1,3,5(10)-estratrien17-one (XV).  Since the
conversion of XV to 118-hydroxy-19-nortestosterone
has been described,* the structure of II was thus es-
tablished.® When treated with osmium tetroxide
and N-methylmorpholine oxide peroxide,”IV iscon-
verted to Vin 659, yield. Saponification with potas-
sitm bicarbonate removed the 21-acetate, but left
the 115-acetate intact. The 20-ketone was blocked
by ketal formation yielding VII in 509, yield. Re-
duction of VII with sodium-liquid ammonia and
alcohol failed to give the desired product IX, ap-
parently due to influence of the 113-acetoxy
group.* Therefore, VII was treated with lithium
aluminum hydride and then reduced by the Birch
method to yield IX.

Mild acidic hydrolysis of the enol ether IX gave
X,8 which readily isomerized to XI in the presence
of alkali. Hydrolysis with 509, acetic acid yielded
19-norhydrocortisone XII. The direct hydrolysis
of IX to 19-norhydrocortisone (XII), using boiling
509, acetic acid, proceeded in 309, yield, about
twice that obtained by the alternate method.
The physical constants of 19-norhydrocortisone
(XII) compared favorably with the published
values.® Sodium bismuthate oxidation of XII

‘yielded 118-hydroxy-4-estrene-3,17-dione (XIII).

Acylation of IT with excess acetic anhydride-
pyridine gave the triacetate XVIII. When the
quantity of anhydride was restricted to two moles,
the 3,21-diacetate XVII was isolated. 115-Hy-
droxyestradiol (XVI)* was prepared from the tri-
acetate XVIIT by ozonization and reduction. The
diacetate XVII was treated with osmium tetrox-
ide-hydrogen peroxide to form XIX, whicli when
saponified with potassium bicarbonate in dilute
methanol yielded 3,115,17«,21-tetrahydroxy-19-
nor-1,3,5(10)-pregnatrien-20-one (XX).

Using similar procedures the triacetate XVIII
was converted to 118-acetoxy-3,17«,21-trihydroxy-
19-nor-1,3,5(10)-pregnatrien-20-one (XXII).

The endocrine activity of 19-norhydrocortisone
(XII) and 3,118,17«,21-tetrahydroxy-19-nor-1,3,5-
(10)-pregnatrien-20-one (XX) is summarized in
Table I.

Acknowledgment.—The spectral data included

(6) The configuration at 17(20) was not definitely determined,
though introduction of the dihydroxyacetone side chain (IV — V)
in good yield is strong evidence in favor of the ¢is configuration, since
in the trans series this reaction gives inferior yields (private communi-
cation, P, F. Beal of these laboratories).

(7) W. P. Schneider and A. R. Hanze, U. S. Patent 2,769,823
(1956).

(8) Compound X, as well as 118-hydroxy-19-nor-5-androsten-3-one,
gave a strong test with Tollens reagent, presumably due to 8-oxidation
in the A ring.
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CH:0H in this paper were obtained and interpreted by
~=O o Dr. J. L. Johnson, J. E. Stafford and Mrs. G. S.
| Fonken; the analytical data by W. A. Struck and
HO\/\ /\ HO\/\ associates; the paper chromatographic data by
- ‘ L. M. Reineke and associates; V. R. Shellman
conducted the pyrolysis described. The bioas-
| ?
/\/\k Y says were performed in the Department of Endo-
l ‘ ‘ crinology of The Upjohn Company. We grate-
N\ XTI 7\ XIII fully acknowledge the contributions of these
people.
TaBLE I Experimental®
19-Nor-1,3,5(10),17(20)-pregnatetraene-3,118,21-triol
ENDOCRgii:WI::ﬁ_mﬁam_ Mimerio- (IT1).—The pyrolysis tube consisted. of a. vertically mounted
ticoid®  matoryb corticoid® Vycor glass tube (2.5 cm. diameter) packed with 5-mm,
Compound XF F Vycor glass rings cut from l-mml.) tubing.b This t}lbe was
~ : heated over 30 cm. of its length by a combustion furnace.
19-Norhydrocortisone XII  0.10 0.30 0.79 The influent solution was forced under nitrogen pressure
3,118,17,21-Tetrahy- from a reservoir through a flowmeter into the tube. The
droxy-19-nor-1,3,5-(10)-preg- effluent gases and liquid were collected in an ice-cooled re-
natrien-20-one (XX) 0.13 Slight* 0.02 ceiver vented to the exhaust system. The temperature

2 R. O. Stafford, L. E. Barnes, B. J. Bowman and M, M,
Meizinger, Proc. Soc. Expil. Biol. Med., 89,-371(1955). -
b A, Robert and J. E. Nezamis, Acta Endocrmol 25, 105
(1957). ¢ This compound was reported to have anti-
inflammatory activity equal to hydrocortisone.! Subse-
quent assays indicate only slight activity.

was measured by a thermocouple inserted directly into the
effluent and also by a thermocouple fastened between the
‘pyrolysistobe and the furnace: - -

A suspension of 20 g. of 118,21-dihydroxy-1,4,17(20)-[cis]-
pregnatrien-3-one (I) in 2 1. of mineral oil (U. 8. P. heavy)

(9) Melting points were taken in a capillary tube and are corrected,
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was prepared by mixing in a Waring blender for 15 minutes.
The suspension was passed through the pyrolysis tube at the
rate of 10 ml./min. The temperature of the effluent was
maintained at 400°, The upper thermocouple recorded
650°. The cooled effluent was extracted with 5% sodium
hydroxide. Acidification, followed by extraction with
methylene dichloride, gave, after distillation of the solvent,
8.0 g. of partially crystalline material. Chromatography
over Florisil®® furnished a fraction of 4.8 g. eluted with
Skellysolve Bl-acetone (4:1) (640 g. of Florisil was used,
taking five 1280-ml. cuts per fraction). Recrystallization
from ethyl acetate yielded 2.9 g. (15.29, yield), m.p. 197—
199°. The analytical sample was recrystallized from meth-
anol, m.p. 199.5-202°, [a]p +110° (acetone), AE® 282
mu, an 1916,
Anal. Caled. for CyHgOy: C, 76.40; H, 8.44. Found:
C, 76.62; H, 8.66.
3-Methoxy-19-nor-1,3,5(10),17(20)-pregnatetraene-118,-
21-diol (IIT).—To a solution of 7.7 g. of II and 33 g. of po-
tassium hydroxide in 170 ml. of water there was added eleven
4-ml. portions of dimethyl sulfate at 15-minute intervals.
The crude product, isolated by filtration, was chromato-
graphed over Florisil. The fraction eluted with Skellvsolve
B-129, and 159, acetone weighed 4.5 g. It was recrys-
tallized fromn ethyl acetate; yield 3.91 g. (48.6%), m.p.
141-144°. The analytical sample exhibited the following
constants, m.p. 143-144°, [«]p -+ 122° (chloroform).
Anal. Caled. for CyHggOs: C, 76.79; H, 8.539. Found:
C, 76.94; H, 8.74.
3-Methoxy-19-nor-1,3.5(10),17(20)-pregnatetraene-118,-
21-diol, Diacetate (IV).—Acetylation of 2.82 g. of the methyl
ether III with 20 ml. of acetic anhydride and 20 ml. of pyri-
dine furnished, after chromatography over Florisil, an oily
fraction of 3.17 g. (80% vield). It was eluted with Skelly-
solve B~39%, and 69, acetone.
118,21-Diacetoxy-3-methoxy-17«-hydroxy-19-nor-1,3,5-
(10)-pregnatrien-20-one (V).—A solution of 1.5 g. of 3-meth-
oxy-19-nor-1,3,5(10),17(20)-pregnatetraene-118,21-diol-11,-
21-diacetate (IV), 1.8 ml. of pyridine, 2.5 equivalents of N-
methylmorpholine oxide peroxide” and 22 mg. of osmiwn
tetroxide in 80 ml. of {-butyl alcohol was stirred at 26° for
1.5 hours. An excess of sodium hydrosulfite solution (19;)
was added and the precipitated osmium removed by filtra-
tion. The solvent was distilled under reduced pressure.
The residue was diluted with water and extracted with
methylene dichloride. The extract was chromatographed
over Florisil to yield a fraction of 1.1 g. eluted with Skelly-
solve B-9 to 129, acetone (110 g. Florisil. 220-ml. fractions
of 4 each). Trituration with ether furnished 800 mg.
(47.6%, yield) of partially solvated crystals. m.p. 115-130°.
After recrystallization from dilute acetone the crystals
melted at 95-101°. Strong infrared bands at 3550, 3385
(hydroxyl) and 1658 cm.~* (H;0) indicate a hydrate.
Anal. Caled. for C25H3207'H20: C, 6491, I‘I, 7.41.
Found: C, 65.14; H, 7.19.
118-Acetoxy-3-methoxy-17«,21-dihydroxy-19-nor-1,3,5-
(10)-pregnatrien-20-one (VI).—A solution of 1.12 g. of di-
acetate V and 1.0 g. of potassium bicarbonate in 10 ml. of
water and 50 ml. of methanol was covered with nitrogen and
stored at 26° for 17 hours. The solution was neutralized,
concentrated under vacuum, diluted with water and filtered.
The product, m.p. 184-187°, weighed 870 mg. (79.9%
yield). The analytical sample, m.p. 210-215°, was ob-
tained by successive recrystallizations from methanot and
ethyl acetate.
Anal. Caled. for Cy3H30s: C, 68.63; H, 7.51.
C, 68.99; H, 7.57.
118-Acetoxy-3-methoxy-17¢«,21-dihydroxy-19-nor-1,3,5-
(10)-pregnatrien-20-one Ethylene Ketal (VII).—One gram
of diol VI, 50 mg. of p-toluenesulfonic acid, 6 ml. of ethylene
glycol and 75 ml. of benzene was stirred and heated under
reflux for 17 hours. The water formed was removed by co-
distillation with the benzene. The cooled solution was
washed with dilute sodium bicarbonate solution and chro-
matographed over Florisil. The product fraction of 702
mg., eluted with Skellysolve B-acetone (4:1), gave a nega-
tive Tollens test. A yield of 590 mg. (50.99,) of VII, m.p.

Found:

(10) A synthetic magnesia-silica gel made by the Floridin Co.,
Warren, Pa.
(11) A saturated hydrocarbon fraction, b.p. 60-71 .
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214-218°, was obtained by crystallization from ethyl ace-
tate. The analytical sample, recrystallized from ethyl
acetate, melted at 290-223°. It was dried for 2 hours at
0.1 mimn. pressure at 110°.

Anal. Caled. for CysH3Oq: C, 67.28; H, 7.67. Found:
C, 67.15; H, 7.50.

Acid Hydrolysis of VII.—Fourteen milligrams of ketal
VII dissolved in 4 ml. of 259, acetic acid was heated under
reflux for 2 hours. The crystals, which formed on dilution
with water, were collected by filtration. The recovery was
10.1 mg. (79%), m.p. 198-202°. This material was identi-
fied as VI by infrared and paper chromatographic analysis.

3-Methoxy-118,17«,21-trihydroxy-19-nor-1,3,5(10 )-preg-
natrien-20-one 20-Ethylene Ketal (VIII).—A solution of
200 mg. of ketal VII in 20 ml. of benzene was added to 400
mg. of lithium aluminum hydride in 75 ml. of ether. After
stirring at room temperature for one hour, 10 ml. of water
was added. The organic layer was decanted and evapo-
rated yielding 184 mg. of crystals. Recrystallization from
ethyl acetate gave 140 mg. of VIII, m.p. 178-180°, [a]D
+94° (acetone).

Anal. Caled. for Cy3HyO04: C, 68.29; H, 7.98. Found:
C, 68.48; H, 7.92.

3-Methoxy-118,17«,21-trihydroxy-19-nor-2,5(10)-pregna-
dien-20-one 20-Ethylene Ketal (IX).—One hundred and
fifty milligrams of lithium was added to a solution of 185
mg. of ketal VIII in 5 ml. of dioxane, 1.5 ml. of ethanol
and 30 ml. of ammonia. When the reaction was completed
the ammonia was evaporated and water added. The prod-
uct, m.p. 170~175°, recovered by filtration, weighed 190
mg. The analytical sample, m.p. 189-197°, was prepared
from ethvl acetate. Repeated crystallization failed to
sharpen the melting range of this compound.

Amnal. Caled. for C3H;0s: C, 67.95; H, 8.43. Found:
C, 67.70; H, 8.60.
118,17,21-Trihydroxy-19-nor-5(10)-pregnene-3.20-dione
20-Ethylene Ketal (X).—After a solution of 30 mg. of ketal
IX in 10 ml. of methanol and 1 ml. of 2.5%, sulfuric acid
stood at 26° for 0.5 hour it was neutralized with potassium
bicarbonate, partially evaporated and diluted with water to
give 22 mg. of crystals. The analytical sample, m.p. 250~
252°, was obtained by two recrystallizations from acetone,
This compound showed a strong Tollens test.

Anal. Caled. for CxH3:04: C, 67.32; H, 8.22.
C, 67.22; H, 8.21.

19-Norhydrocortisone (XII). Method A.—A solution of
428 mg. of crude IX in 20 ml. of 509, acetic acid—water was
heated under reflux for one hour. The acid was partially
neutralized with potassium bicarbonate. The solution was
extracted with methylene dichloride yielding 301 mg. of
crude XII. Recrystallization from acetone gave 100 mg.
of 19-norhydrocortisone (XII), m.p. 240-246°. Two re-
crystallizations gave a sample, m.p. 256-259°, [a]p +119°
(methanol); Amex 242 mu, log € 4.21.3

Anal. Caled. for CxHyO;: C, 68.94; H, 8.10. Found:
C, 69.21; H, 8.24.

Method B.—Fifty-five milligrams of X was dissolved in
50 ml. of methanol and 40 drops of sodium methoxide solu-
tion added (1 ml. of 259, NaOMe/10 ml. of MeOH). The
reaction mixture was kept under nitrogen at 26° for 20
minutes. After neutralization with acetic acid and dis-
tillation of the solvent, the residue was extracted with
methylene dichloride. The extract was chromatographed
over Florisil vielding 35 mg. of crystalline 118,17«,21-tri-
hydroxy-19-nor-4-pregnene-3,20-dione  20-ethylene ketal
(XI). This material, m.p. 225-230°, showed an acceptable
infrared curve AEQY 243 mpu, am 11,770. The entire 35
mg. was dissolved in 6 ml. of 509, acetic acid and heated
under reflux for 1.5 hours. The solution was neutralized
with potassium bicarbonate and extracted with methylene
dichloride. There was obtained on evaporation of the sol-
vent 26 mg. of crystalline residue. 19-Norhydrocortisone

Found:

C(XII) (17 mg.) m.p. 250-257°, was isolated on recrystalli-

zation from acetone.

118-Hydroxy-4-estrene-3,17-dione (XIII).—A slurry of
10.0 mg. of 19-norhydrocortisone (XII), 0.4 ml. of acetic
acid, 0.1 ml. of water and 70 mg. of sodium bismuthate was
stirred at 25° for 45 minutes. A solution of 330 mg. of
potassium hydroxide in 1 ml. of water was added with
cooling. The solution was extracted with methylene di-.
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chloride which on evaporation deposited a residue of 8 mg.
This residue was almost pure 11B8-hydroxy-4-estrene-3,17-
dione (XIII) when checked by papergram analysis.

19-Nor-1,3,5(10),17(20)-pregnatetraene-3,1183,21-triol
Triacetate (XVIII).—Acylation of 610 mg. of triol II with
pyridine—acetic anhydride in the usual manner gave an oily
product (660 mg.) which resisted crystallization even after
chromatography over Florisil. Its infrared curve showed
the absence of the characteristic hydroxyl absorption.

3,118-Diacetoxy-1,3,5(10)-estratrien-17-one (XIV).—
The oily diacetate from above was dissolved in 40 ml. of
methylene chloride, cooled to —78° and treated with 109,
excess of ozone. The solution was concentrated under
vacuum. The ozonide was decomposed by stirring for one
hour with 3 ml. of acetic acid and 200 mg. of powdered zinc.
Following the usual work up, chromatography over Florisil
and recrystallization from methanol, there was obtained
230 mg. of XIV, m.p. 180-182°, The yield from II was
33.4%. The analytical sample was prepared from meth-
anol, m.p. 184.5-186°, [«]p +111° (chloroform).

Anal. Caled. for C;2Hz05: C, 71.33; H, 7.08; mol. wt.,
370.43. Found: C, 71.51; H, 6.96; mol. wt., 371.5 = 1%,.

11-Hydroxyestradiol (1,3,5(10)-Estratriene-3,113,178-
triol) (XVI).—A solution of 1.0 g. of diacetate XIV in 20
ml. of benzene was added to 1.5 g. of lithium aluminum
hydride in 75 ml. of ether. After heating under reflux for
one hour, the reaction mixture was hydrolyzed with 10 ml.
of water. The ether-benzene solution was decanted. The
residue was stirred with 50 ml. of dilute hydrochloric acid,
filtered, washed and dried to give crude XVI. Recrystalli-
zation from acetone yielded 470 mg. of XVI, m.p. 280-290°.
A second crop weighed 100 mg., m.p. 280-285°. The ana-
lytigal sample melted at 285-288° dec., [a]p +129° (diox-
ane).

Anal. Caled. for C;3H203: C, 74.95; H, 8.39. Found:
C, 75.18; H, 8.50.

3-Methoxy-118-acetoxy-1,3,5(10)-estratrien-17-one (XV).
Method A.—In the manner described above 500 mg. of IV
was ozonized in methylene chloride. The product isolated
by chromatography over Florisil (eluted with Skellysolve
B-acetone, 9:1) after recrystallization from methanol
weighed 120 mg., m.p. 220-230°. The analytical sample
from methanol melted 236-238°, [«]p ~+117° (chloroform).

Anal. Caled. for CaHyO4: C, 73.66; H, 7.65. Found:
C, 73.46; H, 7.60.

Method B.—A mixture of 100 mg. of VI, 700 mg. of so-
dium bismuthate, 4 ml. of acetic acid and 1 ml. of water was
stirred at 26° for one hour. A solution of 3.3 g. of potassium
hydroxide in 10 ml. of water was added. The mixture was
diluted with methylene dichloride and filtered. Separation
of the organic fraction followed by concentration yielded,
after recrystallization from methanol, 20 mg. of XVIII,
m.p. 226-232°, identical by infrared analysis with that pre-
pared by method A.

3,21-Diacetoxy-19-nor-1,3,5(10),17(20)-pregnatetraen-
118-0l (XVII).—A solution of 200 mg. of 19-nor-1,3,5(10),
17(20)-pregnatetraen 3,118,21 triol (II) in 2 ml. of pyridine
containing 0.13 ml. (about 5% excess) of acetic anhydride
was worked up in the usual fashion after standing at 26° for
17 hours. The oily product was chromatographed over
Florisil. FElution with Skellysolve B-99, acetone gave 176
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mg. of product which crystallized when triturated with
methanol. Infrared analysis showed the presence of the
phenol acetate as well as another acetate which undoubtedly
was at position 21. This material was not further purified
but used directly in the next step.

3,21-Diacetoxy-113,17«-dihydroxy-19-nor-1,3,5(10)-preg-
natrien-20-one (XIX).—A mixture of 650 mg. of crude XVII,
28 ml. of ¢-butyl aleohol, 0.35 ml. of pyridine, 12.2 mg. of
osmium tetroxide and 1.4 ml. of N-methylmorpholine oxide
peroxide (38.8 ml. of 0.1 N Na,8,0;/ml.) was stirred at room
temperature for 2 hours. Excess 59, sodium hydrosulfite
solution was added and then 0.5 g. of Magnesol. The
mixture was filtered. The solvent was evaporated, the
residue dissolved in methylene dichloride, washed with di-
lute acid, and dried. Chromatography over Florisil (elu-
tion with Skellysolve B-209, acetone) gave 385 mg. of crys-
talline product. Recrystallization from ethyl acetate-
Skellysolve B yielded 320 mg., m.p. 166-168°. The ana-
lytical sample obtained by one recrystallization melted 167-
168°, [a]p 0° (dioxane).

Anal. Caled. for C3Hy0q: C, 66.96; H, 7.02. Found:
C, 67.24; H, 6.99.

3,118,17«,21-Tetrahydroxy-19-nor-1,3,5(10)-pregnatrien-
20-one (XX),—To a solution of 100 mg. of 21-acetate XIX
in 10 ml. of methanol there was added a solution of 100 mg.
of potassium bicarbonate in 1 ml. of water. The mixture
was stirred at 26° under nitrogen for 18 hours. The solvent
was evaporated after acidifying with a few drops of acetic
acid. Trituration of the residue with water deposited 70
mg. of crystals, m.p. 240-245°. Several recrystallizations
from acetone gave a sample, m.p. 256-258°, which was
dried to constant weight under vacuum at 100°.

Anal. Caled. for CyH0s: C, 69.34; H, 7.57. Found:
C, 69.20; H, 7.77.

17o-Hydroxy-3,113,21-triacetoxy-19-nor-1,3,5(10)-preg-

natrien-20-one (XXI) —Acylation of 1 g. of triol II formed
the triacetate XVIII which was not purified but dissolved
in 60 ml. of ¢-butyl alcohol, 1.2 ml. of pyridine and 3.2 ml.
of N-methylmorpholine oxide peroxide. There was added
28 mg. of osmium tetroxide. The reaction was stirred at
room temperature for 1.5 hours. An excess of sodium hy-
drosulfite solution was added, and then 3 g. of Magnesol.
The mixture was filtered, concentrated under vacuum,
diluted with water and extracted. Chromatography over
Florisil yielded 1.02 g. of crude XXI. Recrystallization
from ethyl acetate-Skellysolve B gave 800 mg. of XXI,
m.p. 187-190° (yield 53.4%). The analytical sample
melted 191-193°.

Anal. Caled. for CyH304: C, 66.08; H, 6.83. Found:
C, 65.74; H, 7.19.
3,17«,21-Trihydroxy-11B-acetoxy-19-nor-1,3,5(10)-preg-
natrien-20-one (XXII).—A solution of 40 mg. of XXI in
8 ml. of methanol containing 14 mg. of sodium methoxide
was permitted to stand under nitrogen at 26° for 1 hour.
The solution was neutralized by the addition of a few drops
of acetic acid and the solvent evaporated under vacuum.
Chromatography over Florisil gave a fraction (oil) whose
infrared data indicated compound XXII. This material
was not further investigated.
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