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The aqueous layer was acidified and the crude product was
filtered, washed, and dried. It was then vacuum sublimed to give
0.1 g (40%) of 23, mp 186-190°.  4nal. (CiH;;0,) C, H.

Bioassays. Androgenic and myogenic activity was determined
by the relative potency of the test compound compared to that of
a standard androgen as measured by the change in weight of the
ventral prostate, seminal vesicle, and levator ani of the immature
castrate rat.

Uterotropic activity was determined hy the relative poteney of
the test compound compared to that of a standard estrogen as
measured by the change in weight of the uterus of the immature
mouise.

Antiuterotropic activity was determined by the inhibitory effect
of the test compound on the action of a standard estrogen as
meuasured by the change in weight of the uterus of the immature
motise.
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Antigonadotropic activity was determined by the inhibitory
effect of the test compound compared with that of a standard
androgen inhibitor on gonadotropic secretion of a castrate aniinal
as measured by the change in weight of the ovary (and, secondar-
ily, the uterus) of an immature intact rat parabiosed with an
immature, castrate, male rat. (Androgenic activity was deter-
mined by the biological effect as measured by the change in
weight of the ventral prostate, seminal vesiele, and levator ani as
secondary information.)

Antiandrogenic and antimyogenic activity were determined by
the inhibitory effect of the test compound on the action of a
standard androgen as measured by the change in weight of the
ventral prostate, seminal vesicle, and levator ani of the castrate
rat. (Androgenic and myogenic activity were determined by the
biological effect of the test compound alone on the secondary sex
organs as secondary information.)
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Primary and cyclic secondary amines were added to the ethylene ketals of 16,17 a-epoxy-20-ketopregnenes

giving the ethylene ketals of 168-amino-17 a~hydroxy-20-ketopregnenes.

of the 168-amino-17 a~hydroxy-20-ketopregnenes.

Acid hydrolysis gave the hydrochlorides

The compounds were broadly screened and the results of the

antiinflammatory, analgetic, and antibiotic tests are reported. Antiinflammatory activity was not favorably in-
fluenced by structural alterations which usually increase the activity of antiinflammatory steroids.

A previous publication! described the synthesis,
structural confirmation, and biological evaluation of a
series of 168-amino-17«,20-dihydroxypregnanes. In
this report the series is extended to include some of
the corresponding 20-ethylene ketals and 20-ketones.
The addition of primary and cyclic secondary amines to
16,17 a-epoxypregnenolone 20-ethylene ketal 3-acetate
gave the ethylene ketal of the 168-amino-17 a~hydroxy-
pregnenolone. Hydrolysis with aqueous HCI in ace-
tone gave the hydrochloride of the 168-amino-17a-
hydroxy 20-ketone. The structural assignment was
confirmed by relating the 20-keto series to the 20-
hydroxy series. 168-Methylamino-38,17e~dihydroxy-
S-pregnen-20-one hydrochloride (3b) was reduced with
NaBH; to 168-methylamino-5-pregnene-33,17«,208-
triol, the structure of which was established in the pre-
vious paper.!

The direct addition of amines to 16,17 a-epoxy-20-
keto steroids, as exemplified by the reaction of 16,17 a-
epoxypregnenolone with morpholine, gives rise not to
16-amino-17-hydroxy-20-keto steroids as claimed in a
series of patents,? but rather to rearranged compounds
which probably have a D-homo steroid structure.
The morpholine adduct, 3f, prepared by the indirect
route through the 20-ketal has a methyl peak at 134
eps in the nmr spectrum while the morpholine adduct
prepared by the direct route has a methyl peak at 84
eps and none further downfield, The structural re-
quirement of a methyl adjacent to a carbonyl group is
consistent with the 134-cps absorption but not with 84

(1) C. G. Bergstrom, J. Med. Chem., 10, 440 (1967),

(2) (a) C. L. Hewett and D. 8. Savage, British Patent 980,265 (1965); (b)
L. Vargha, M. Rados, E. Kasztreiner, and L. Szporny, U. 8. Patent
3,125,570 (1964); (c) L. Vargha, M. Rados, and L. Szporny, U, 8. Patent
3,164,583 (1965).

cps, which is, however, consistent with a structure con-
taining a methyl group attached to a carbon bearing a
hydroxy and two alkyl residues. The well-known
tendency of 17-hydroxy-20-keto steroids to undergo
D-homoannulation under basic conditions would pro-
duce such a methyl group.?

An attempt to prepare 168-dimethylamino-38,17a-
dihydroxy-5-pregnen-20-one 20-ethylene ketal (2d) by
the direct alkylation of the 168-methylamine precursor
2b with methyl iodide in methanol containing sodium bi-
carbonate gave only 16,17 a-epoxy-38-hydroxy-5-preg-
nen-20-one 20-ethylene ketal (la). This technique
worked well in the 208-hydroxy series! and the increased
ease of displacement of the amine function can be
ascribed to an increase of steric strain in the ketal series,
The dimethyl derivative was successfully prepared by
TiAlH, reduction of the N-carboethoxy derivative 6b.
Further indication of the severe crowding about the
D ring was observed in the TiAlIH, reduction of the
N-methyl N-acetyl derivative 6a which went mainly by
cleavage of the N-CO bond to give the N-methyl deriv-
ative 2b. Only a very small yield of the desired N-
methylethyl derivative 2e was obtained. Similar
results have been previously noted in the LiAlH; re-
duction of hindered amides.*

Hydrolysis of the ketals to the ketones proceeded
satisfactorily with aqueous HCI in acetone and the
resulting hydrochlorides were easily purified by
crystallization. However, the free amines, at least in
the N-methyl series, appear to be unstable. Attempts
to purify 168-methylamino-33,17 a~-dihydroxy-5-preg-

(3) L. F. Fieser and M. Fieser, ''Steroids,"” Reinhold Publislhing Corp.,
New York, N. Y., 1939, p 578.

(4) D. F. Morrow, T. P. Culbertson, and R. M. Hofer, J. Ocg. Chem., 32
361 (1967).
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nen-20-one, prepared by the treatment of 3b with
NaOH, resulted i rapid rearrangement with loss of
the CH;CO peak in the mur spectrum.  The structure
of the product was not determined but in view of the
result obtained on reaction of 16,17-epoxypregnenolone
with morpholine it 18 likely that the produect is a
D-homo =teroid. The treatment of 168-morpholino-
18,17 a-dihydroxy-3-pregnen-20-one hydrochloride (3e)
with NaOH gave the unrearranged compound 3f. The
much greater stability of the 168-morpholino compound
3f with respeet to the 163-methylamino compound is

demonstrated by the ohservation that the morpholino
compound survives unchanged after refluxing for 7 I
in acetone while the methylamino compound is Largely
rearranged in a few nminutes.

Two representatives of the 3-keto-4-ene-11-deoxy
series  were prepared. The Oppenauer oxidation
of  168-methylamine-33,17 e-dihydroxy-S-pregnen-20-
one 20-cthylene kotal (2b) gave the 3-keto-4-cue
analog 4 and this wuas hydrolyzed to the free 20-keto
compound 5. The various transformations are sum-
marized in Chart 1.
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TaBLE
B1roLogIcAL DaTa oN STEROIDAL 168-AMINO-17a-HYDROXY 20-KETONES AND KETALS®

—Antifungal— Anti-  Anti- Clover

———Antiinflammatory—-—— ~—Antibacterial— 7', men- protozoal algal seed

16 Otber Cotton wad Koot edemn k. RB. D.pneu- tagro- C. 7. C. germi-

Compd substituent variaut Iy Se 1g Analgetic coli  subtilis moniae phytes albicans gelleit rulgaris nation

36-Hydroxy-5-ene 20-Ethylene Ketals
23 NH.-HCH 125 I I I I I A I I
2b  NHCH; L5, I2 A20 Az, 128 A250 I A I I I A A A
4 NHCH; 3-Keto-4-ene  A20, 110 A25 A5, 12 AB0 A A I A A A A A
2d N (CHz3)» L20, A2, 11 A25 A5, I2 1 I I I A A A I
2f N O A20, I5 A25 I5 150 I I I I I I I 1
P4 \_/ AZU, LD P g} B o
6a  N<CH A50 I I I I I I
Ac
11-Oxygenated 3,20-Bisethylene Ketals
9 NHCH; 11a-OH A20, 1o A25 15 A25 A A I 1 A I I
11 NUHCH; 113-OH 125 A A I I A A A
10 NUHCH; 11-Keto 120 A25 15 A50 I I A I I L A A
3-Hydroxy-5-ene 20-Ketones
3b NHCH;-HCl 120, A2, 11 A25 A5, 12 150 1 I A I A A A I
sa N<(HE 3. Ac 125 150 I I I I I A
3¢ N(CHg)2-HCI L5 A2 AB, 12 A50 I I A I A A A A
3e N 0-HCl 120 125 150 I I I I A A A I
3,20-Diketo-4-enes

5 NHCH;-HCI A3, 12 A25 15 A25 I A I A A A A A
13 NHCH; - HCl 113-OH 120 125 150 I I 1 I I I I I
12 NHCH;-HCL 11-Keto 120 A25 I5 A30 A A A A A A I A

¢ I = inactive, A = active, L = lethal
ml, 10¢7 solution) used as irritant.

The observation that several of the 11-deoxy-168-
amino-17 a-hydroxy compounds showed antiinflamma-
tory activity made it important to prepare some 11-
oxygenated analogs and this was done as described in
Chart II. The 3,20-bisethylene ketal of 11e-hydroxy-
16,17 a~epoxy-4-pregnene-3,20-dione (8) was converted
to the 168-methylamino-17a-hydroxy derivative 9.
Oxidation with CrO;-H.S0O; in acetone gave the 11-ke-
tone 10 which was reduced to the 118-hydroxy com-
pound 11. Hydrolysis of the 20-ketals of the 11-keto
and 118-hydroxy compounds gave the 20-keto com-
pounds 12 and 13.

Biological Evaluation.—The compounds were screened
broadly and the results of the antiinflammatory,
analgetic, and antibiotic tests are summarized in
Table I. Antiinflammatory activity was measured
by the cotton wad granuloma® and foot edema® tests.
It is important to note that the antiinflammatory ac-
tivity is not increased by the addition of an 11-oxygen
function, nor is it increased by oxidation of a 38-hy-
droxy-d-ene to the 3-keto-4-ene, nor is it incereased by

(5) The cotton wad granuloma test was a modification of that described
by W. E. Dulin, Proc. Soc. Exzptl. Biol. Med., 90, 115 (1955). Male rats of
the Sprague-Daxwley strain weighing 180-200 g were implanted subcuta-
neously with 4-6-mg pellets of dental cotton 4 days after adrenalectomy.
The test compound was administered in saline solution by stomach tube on
thhe day of implantation and on the following day. Tle petlets and surround-
ing granuloma were removed, dried, and weiglied 48 Iir after implantation,
The compound was rated active if it caused a significant decrease in the
weight of granuloma tissue when compared to a group of concurrently
treated control animals. Intragastric liydrocortisone is active at 1 mg.

(6) The foot edema test was a modification of tlie procedure of C. A.
Winter, E. A. Risley, and G. W. Nuss, tbid., 111, 544 (1962). An inflamma-
tory reaction was induced in intact male rats weighing about 120 g by in-
jecting 0.1 ml of a 19 solution of carrageenin (T'ype 402, Marine Colloids)
under tlie plantar surfaces of the hind feet. The test compound was ad-
ministered subcutaneously in saline 1 hr before injection of thie irritant and
if active received additional testing intragastrically. The circumferences
of the feet measured 5 hr after injection of the irritant served as a measure
of the inflammatory response. Hydrocortisone was active at 0.4-0.8 mg
intragastrically and at 0.5 mg subcutaneonsly.

Accompanying numbers represent dose in milligrams per rat.
¢ Doses are iu milligrams per kilogram.

b Brewers yeast (0.1

removal of the ketal groups. Any of these changes
would be expected to have a marked activity-enhancing
effect in the antiinflammatory steroid group. Anti-
inflammatory activity appeared to be increased by
adding methyl groups to the 168-nitrogen as illustrated
by the series NH, (2a), NHCH; (2b), and N(CH;). (2d).
Changes about C-20 were also significant since the
208-hydroxy series did not show antiinflammatory
activity.

Analgetic activity as measured by the writhing
mouse assay’ was observed in this series of compounds
as well asin the previously described 20-hydroxy series.!
Antibiotic activity was also shown by this series as it
had been with the 20-hydroxy compounds. Antibac-
terial activity was measured against Escherichia coli,
Bacillus subtilis, and Diplococcus pneumoniae® Anti-
fungal activity was measured against Trichophyton
mentagrophytes and Candide albicans® while antialgal
actlvity was measured against Chlorella vulgaris?
Tetrahymena gelleit was used to measure antiprotozoal
activity,® and the inhibition of clover seed germination!¢
measured the inhibition of dicotyledenous seed germina-
tion.

(7) This test was a modification of the procedure of E. T. Eckhardt, F.
Clieplovitz, M. Lipo, and W. M. Govier, ibid., 98, 186 (1958). One liour
following the oral administration of the indicated dose of compound eacl
mouse was challenged with the intraperitoneal administration of 0.2 ml of
0.5% aqueous HCl. The compound is rated active if at least 209 of the
animals do not show the writhing response.

(8) The compounds were placed directly on the surfaces of appropriate
agar plates which had been inoculated with the test organism. After an
incubation period active compounds showed a clear zone, free of growtl,
around the compound.

(9) Approximately 5 mg of compound was added to 1.0 ml of a 24-hr
culture and the effect was noted after 24 hr at room temperature.

(10) Ten seeds of white clover were placed near the edge of a moist 4,25-
cm filter paper in a 6.0-cm Petri dish. Approximately 5 mg of compound
was placed at the center. The effect of the commpound was observed after
5 days.
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Experimental Section'’

163-Amino-33,17 «-dihydroxy-5-pregnen-20-one  20-Ethylene
Ketal (2a).—A mixre of 20 g of 16, 17a-epoxy-38-hydroxy-3-
pregnen-20-one 3-ucetate 20-ethvlene ketal (1b),*? 200 ml of
lignid N1, and 200 ml of DMSO was heated at 150° and 84.5
kg/em? for 5 days. The NHi wax evaporated and a produet
waxs precipitated with 1LO and was ervstallized foom MeOll
1LO; vield 15.67 g, mp 158.5-101.5°0 Thix pmroally paritied
prodiuet was added to a cold, stirred mixtire of 3 1L «d 0.1 N
agqueons HCL and 13 L oof FtOAe. The mixtive was filtered,
the filtrate wax separated, and the agueons phase wax nentralized
with 0.12 1. of aqueoix NanOH. While washing the nentralized
agneons plitse with 0.5 Loaf FrtOAe and two 0.1-1 portions of
CHLCl, tliere separated 3.26 g (15375, mp 249-251° dee, of
2a- HCH 051,00, Reerystallizatiaon from MeOH-Ft.0  gave
121 g, mp 240-250° dee. The ir spectrnm was ax expected and
the nmr spectrum was not determined dne (o insoluhility,
Anal. (CaHpNOs HCE0.0H,0) C, H, CL, N

After removal of the hydrochloride the agueous phase was
made strongly basic with NaOFH and 2.88 g af 2a, mp 202.7-215°,
was precipitated. Fawr erystallizations from MeOH-H,0 gave
the analyzed sample, 1.35 g (7¢0), mp 210.5-219.5°.  Ab=orption
bands of spectra (ir, mmr) were ax expected.  Unal. (CullaNO3
¢, 11, N,

165-Amino-33,17«-dihydroxy-5-pregnen-20-one (3a).- - A =ohi-
tian of 525 mg of ketal 2a in a mixture of 26 ml of acetone and 16
mi of T N agueous HCI was refluxed for 2 hr. The reaction mix-
ture wax evaporated at raom temperatire and the residue was
cryxtallized twice from MeOH-Me.CO giving 173 mg (34, ) of 3a,
np 258-219.3° dec.  Absarptian bands of spectra (ir, nnu) were
ax expected.  Anal. (CoHuaNOs - HCL C, H, CHL N

163-Methylamino-33,17«-dihydroxy-5-pregnen-20-one 20-
Ethylene Ketal (2b).—A salution of 50 g of 16,17 a-epoxy-38-
hvdraxy-5-pregnen-20-one 3-acetate 20-ethylene ketal (1b) i
0.20 L. of MeNH. was heated at 140° and 58 kg/em? for 10 days.
The excess MeNHs was evaporated nnd the residiie wax eryvstal-
lized from acetone-hexane. The vield of 2b wa~ 24,05 g (5170),
mp 18L5-101°  Ahsorption bands of spectra (ir, nmr) were ax
expected.  Anal. (CuMaNOy) C, 1, N,

163-Methylamino-33,17«-dihydroxy-5-pregnen-20-one Hydro-
chloride (3b).—A mixture of 23.77 g of 2b, 1.18 1. of acetone, and
0.24 L of 1 .V agneons 1CL wax refluxed for 5 i, The solvent
wax evaporated with Nv at room temperatie and the residite was
crystallized twice from MeOH-anhydrous 1,0, The yield of
3b wax 17.62 g (744,), mp 240.53-245.5° dec.  Ahsorption bands
of =pectra (iv, nmr) were as expected.  Anal.  (CauHpNO;- HCD
o, 1, Cl, N,
163-Methylamino-17«-hydroxy-4-pregnene-3,20-dione  20-
Ethylene Ketal (4).-—A mixture of 10,00 g af 2b, 0.50 1. of Phlle,
and 80 ml of eyvelohexanone was refhixed for 30 min.  After wash-
ing with saturated amqieans potassinm =adinm tartrate sohition
and with H,O the organie layver was dried (NasS0,) and cancen-
trated at reduced pressnre.  The residual =yvrp was rinsed with
pentine and was crystalized twice from acetone-hexane. The
vield of 4 wa= 3.68 g (37€.), mp 140.5-146.5°.  Absorptian bands
of spectra (nv, ir, nmr) were as expected. . Anal. (CullxzNOL
¢, H, N

163-Methylamino-17«-hydroxy-4-pregnene-3,20-dione Hydro-
chloride (5).—The mother lignors left after the purification af 4
were concentrated and the residue was refluxed for 4 hr with 0.2
. of acetaue and A0 ml of 1 .\ aqueous HCl.  The mixtire was
concentrated at room temperanire and the residue was crystal-
lized twice from MeOH-anhydrous Ft:0. The vield of 5 wax
3.00 g (3190 from 2b), mp 222-227° dec.  Absorption bands of
spectra (v, ir, nir) were ax expected.  Anal.  (CulHguNO;-HCH
O, 1, CLN.

Conversion of 163-Methylamino-33,17 «-dihydroxy-5-pregnen-
20-one Hydrochloride (3b) to 163-Methylamino-5-pregnene-
38,174,208-triol (7).—An ice-cooled suspension of 0.50 g of
NaBll; in 23 mil of MeOH was wreated drapwise with a eold solu-
tion af 0.50 g af 3b in 25 ml of MeOH. After 2.73 hr the mixtmre
waxs dihited (1T,0) and the praduet was filtered off, vield 0.45 g,

(11) Melting points were taken in a Thomas-Hoover metting point ap-
paratus and are cocrected. Where analyses are indicated only Ly syibots
of the elements, analvtical results obstained for those etemments were wichin
+ 0.4 of thie theoretical valnes.

(12) P, 1. Julian, E. W, Mever, and 1. Ryden, J. Am. Ckem. Soc. T1,
756 (10405,

Val. 11

mp 229-237.0° Crestallization from MeOll gave 0.32 g omp
244.5-245° Mixtnre meliing point with 7 showed no depression
and the 1 spectin were equivalent.

N-Acetyl-163-methylamino-33,17 «-dihydroxy-5-pregnen-20-
one 20-Ethylene Ketal 3-Acetate (6a).-—A =olution of 4.00 g »f
2b in a mixtnre of 10 ml of pyridine and 5 ml of Ae,0) was kept at
room tempersanre for 20 hre. o Precipitation with Hal) gnve 5058
g oof product, mype 1975 20770 Crvsaallizanion from acetone
hexane gave 542 071 1 of 6a, mp 1985 205.5° Ab=orption
bands of speetec G, ranr) were ax expected. Dl cCod N O
', 11, N.

163-Methylethylamino-33,17 a-dihydroxy-5-pregnen-20-one
20-Ethylene Ketal 3-Acetate 12e).-—-A mixtire of 5.350 g of 6a and
10O g of BIALL 10 010 1 of THE {decanted Trom Drierite!s)
wits reflixed for 5 davs Pxcess hydride was destioved with
F1OAe and the mixtnre wis wnshed with <atmated agneons
potassiun <odinm tairtrate =olntion.  The THIY <olutiine was
dried (Na_O0 and the solvent wax evaported at redueed
pressure.  The residne was partitioned hetween ether nnd aqueons
PV HCL The agneons phase which contained a white ~olid
wax made strongly basie with aqueons NaOl1 and then filtered.
Two ervstalbzations from MeOH-Me,CO gave 0.28 g 10.09,)
of  16g-methvliamino-i38,17 e-dihvdroxy-m-pregnen-20-one 20
ethylene ketal hyvdrochlovide (2g), mp 220-231.5° The absorp-
tion bands of the spectrn Ty, nod were as expected and the
simple was identienl (r, mixtnre melting poin( with a sample of
2g prepaved fraan 2b. ned. 1 CulleNOSHICD CO L NG CL:
caled, X.02: Hmnd, 7.04.

The mother lignor remaining alter removal of 2g was made
hasie with squeons NaOH and dilntion with water precipitated
60 g of material which wax acetviated with A0 10.7 ml) and
pyridine 114 mli. The acetvhited mixture was partitioned hes
tween ether and agqueons 1.V ITCL The agqueons phase contained
2 white =olid which was filtered off and dissolved in MeOl],
The MeOll =olntion wax made basic with aqieons NaOIl and
dilntion with 11,0 gave cinde 2e, T8 mg, mp 133-146°. Fonr
ery=tallizations Trom MeOF 110 gave the analyzed sample,
654 mg (20,4, mp 144.5-14%.5°  Ahzorption bands of speetra
iy, un) were ax expeeted, . 1CuHuNO:) C 1, N

N-Acetyl-163-methylamino-33,17 «-dihydroxy-5-pregnen-20-
one 3-Acetate 13d). - A =olntion of 1.0 g of 3b in a mixture of 10
ml of pyridine and 5 ml of Ae:0) was kept at room temperatire
for IX hr. Precipitation with 11,0 gave 1.09 g of ernde 3d, mp
16:3.5-180.5° T'wo ervstallizaticas fraan acetone- hexane gave
0.64 g 138, of 3d, mip IN1-190°.  Absorption bands of spectric
Hir, unt were as expected. Anal. (CullyyNOL) €, T N

163-( 3=-Hydroxyethylamino)-33,17«-dihydroxy-5-pregnen-20-
one 20-Ethylene Ketal {2¢).--A =olntion of 1.00 g of 1G,17a-
epoxy-38-hy droxy-S-pregnen-20-one 20-ethylene ketal j-ncetate
(1b} in 25 mil of ethanolamine was refluxed for 10 o, Most of
the ethanolamine was removed by distillation at reduced pressure
and the residne wax washed (1H:0) giving 102 g of ernde 2e, mp
155-157° Three crvstallizations from  acetone-hexane  gave
0.44 g (429,154 2¢, mp 178-188°.  Absorption bands of spectra
dAnal. (CullygNOL) C, H, N

The Conversion of 165-Methylamino-33,17«-dihydroxy-5-
pregnen-20-one 20-Ethylene Ketal (2b) to 16,17«-Epoxy-33,17«-
dihydroxy-5-pregnen-20-one 20-Ethylene Ketal (la).— A mix-
tare nl .00 g of 2b, 50 ml of MeOH, 5.0 ml of Mel, and 2.0 g of
NallCO; swax sthrved ot veflnx for 24 b The solvents were
ninstly evaporated and vhe prodonet was precipitated with H,0.
The vield of 1a wax 0.4:5 g (9200), mp 1R4.5-188° t1n, mp 184,
INS.5%) [dentity was extahlished hy b and mmp.

N-Carboethoxy-163-methylamino-33,17«-dihydroxy-5-preg-
nen-20-one 20-Ethylene Ketal 3-Ethylcarbonate (6b)—A sohi-
tion of 3.83 ¢ of 2b in 3% ml of pyridine was treated cantiotusly
with 3.8 ml of ethyl chloroformate.  After 18 hr the produet
wax precipitated with H.0, vield 2.38 g, mp 162-167°. Three
erystallizations from Me,CO-THO gave 1.40 g (27¢¢) of 6b, mp
170-174.5°.  Absorptiom hands of spectra {ir, nmr) were as
expected.  nal. (CyeNOY) C) 1L N

163-Dimethylamino-38,17«-dihydroxy-5-pregnen-20-one 20-
Ethylene Ketal (2d). - A mixture of 7.14 g of 6b and 7.14 g of
LIATH, m 0.72 1 of THI was refinxed for 3 days.  Iixcess vedue-
g agent wax dextroved with 50 ml of E£tOAc and then 0.10 1
af satirated aghenns potassinm sodinm tartrate was added.  The
organic laver was deeanted and dried (Nus2Oy).  The =olvent
wis evaporated at reduced pressure and the residue was pnrs

Y WO v Ttagmeand, Dirderite Cooo Neniy., Ohio,
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titioned between 145 ml of ether and 70 ml of aqueous 1 N HCL
The aqueous layer contained a white solid. The ether was de-
canted and the aqueous layer was further washed (Et.0). The
suspension af amine hydrochloride was diluted with 155 mi of
H,0 and 31 ml of aqueous 109, NaOH. The yield of ernde 2d
was 5.30 g, mp 150.71-158°. Crystallization from MeOH-H,0
gave 4.2 g (629) of 2d, mp 149.5-163°. Absorption bands of
spectra (ir, nmr) were as expected. A4nal. (C::HaNOy) C, H, N.

163-Dimethylamino-33,17«-dihydroxy-5-pregnen-20-one Hy-
drochloride (3c).—A =olution of 2.55 g of 2d in a mixture of 128
ml of acetone and 23.0 ml aof aqueous 1 N HCI was refluxed for
6.0 hr.  The solvent was evaporated at <37° and the residue
was erystallized from MeOH-Et,O and twice from \[eOH-
11,). The yield of 3¢ was 1.21 g (489,), mp 273-274.71° dec.
Absorption bands of speetra (ir, nmr) were as expected. Anal.
(CallgN Oy HCL C, H, C], N.

Reaction of 16,17a-Epoxypregnenolone with Morpholine.—
A solntion of 10.0 g of 16,17a-epoxypregnenolone and 2.7 g of
phenol in 30 ml of morphaline was refluxed for 23 hr.  Precipita-
tian with water gave 11.03 g of crude adduct, mp 173-221°.
Crystallization from Me,CO gave 7.27 g (579 C), mp 219-226°.
Successive crystallizations from Me,CO gave crystals with mp
~219-226°, then mp 223-229°, also mp 187- 1‘)0°, and finally,
after =ix u\stalhzatlons, the analyzed sample: 231 g; mp
187.0-189° (lit.2» 182-186°); [alD —65° (¢ 1.01, ETOH) (lit, 2=
—66.6°); nmr peaks (CDCl), 61 (19-H), 67 (18-H), 84 (CH;-
CR.OH), 139, 164, 168, 172 (NCH,), 219, 223, 228 (OCH.),
100-240 (3-H), 317-330 cps (6-H). A4nal. (CysH3:oNOs) C, H, N.

163-Morpholino-33,17«-dihydroxy-5-pregnen-20-one 20-
Ethylene Ketal (2f)—A mixture of 20 g of 38-hydraxy-16,17a-
epoxy-is-pregnen-20-one 20-ethylene ketal 3-acetate (1b) and
200 ml of morphaline was heated in a bomb at 180° far 5 days.
The mixture was concentrated at reduced pressure and the
product was precipitated with H.O, yield 13.07 g, mp 112-1143°.
Two crystallizations from MeOH-H:0 gave 1248 g (769:) of
2f: mp 114-117.3°; nmr (CDCL), 33 (19-H), 61 (18-H), 97
(21-11), 130, 137, 160, 165, 170, 175 (NCHy), 214, 219, 223
(OCH,), 236 (ketal), 315-330 (6-H). Anal. (CxHxzNOs) C, H, N

163-Morpholino-33,17«-dihydroxy-5-pregnen-20-one Hydro-
chloride (3e).—A mixture of 6.10 g of 2f, 305 ml of acetane, and
61 ml af aqueous 1 N’ HCl was refluxed for 18.1 hr.  The reaction
mixture was concentrated at rediiced pressure and <25°. The
vield of salid produect wax 3.87 g, mp 221-230° dec. Twa crys-
tallizations from MeOH-anhydrous Et,O gave 2.29 g (38%;) af
3e, mp 242.71-247° dec. Low solnbility prevented determination
of the nmr spectrum. Anal. (C;H3uNO,-HCI) C, H, Cl, N.
163-Morpholino-33,17 «-dihydroxy-5-pregnen-20-one (3f).—A
solution of 0.44 g of hydrachloride 3e in 0.07 1. of H,O was made
strongly alkaline with aqueous 106¢ NaOH. The rvesulting pre-
cipitate weighed 0.31 g, mp 147.5-167.3°. Three crystalliza-
tions from acetane-hexane gave 0.18 g (4497) of 3f, mp 166.5—
173°.  The ir spectrum was not identical w 1th that of the product
of the reaction of 16,17a-epoxypregnenolone and morpholine
and the mmp was 154.7-184.5°; umr (CDCly), a1l (18-H),
60 (19-H), 134 (21-H), 130-160 (NCH,), 217, 223, 227 (OCH,),
315-328 (6-H). Anal. (C;;H3NO;y) C, H, N.
11a-Hydroxy-16,17 «-epoxy-5-pregnene-3,20-dione 3,20-Bis-
ethylene Ketal (8).—A mixture of 25 g of 11a- h} draxy-16,17 a~
epaxy-i-pregnene-3,20-dione, 1.00 1. of C¢Hsg, 25 ml of ethylene
glycal, and 0.15 g of p-toluenesnlfanic acid was refluxed while
vigorously stirring with water removal for 8 hr. The reaction
mixture was neutralized with aqueous NaHCO; and washed with
H:0, and 1 ml of pyridine was added. After drying (Na,SOy),
the mixture was concentrated at rediuced pressure and the residile
wuax crystallized twice fram acetone-hexane containing a few
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drops of pyridine, yield 9.92 g (329), mp 185-187.5°. The
analyzed sample had mp 189.5-192°. Absorption bands of
spectra (1v, ir, nmr) were as expected. .Anal. (CHszOs) C, H.
163-Methylamino-11«,17«-dihydroxy-5-pregnene-3,20-dione
3,20-Bisethylene Ketal (9).—A mixture of 30.95 g of 8 and 400
ml of MeNH, was heated in a bomb at 130° and 43 kg/cm? for
8 days. The excess MeNH, was evaporated and the residue was
(1\\‘ralh/ed twice from Me,CO, yvield 13.76 g (32), mp 228-
235°,  Absorption hands of spectra (ir, nnu) were as expected.
AAnal. (CyllaNOs) C, 1, N.
163-Methylamino-17«-hydroxy-5-pregnene-3,11,20-trione 3,-
20-Bisethylene Ketal (10),—A solution of 3.87 g of 9 in 707
nil of Me.CO at i° was treated with 3.87 ml of CrQ; reagent (26.72
g of Cr0s, 23 ml of H.SO4, and water to 100 ml).  After 2 min the
reaction mixture was added to a mixture of 190 ml of saturated
aquieolis NaHCO; solution and 1.5 1. of H,O. The produet was
extracted into EtOAc. After drying (Na.SQ,) the solvent was
evaporated at reduced pressure and the residue was twice
crystallized from acetane-hexane and twice fram Me,CO-H,O.
The yield of 10 was 0.63 g (179;), mp 176.5-179.5°.  Absorptian
bands of spectra (ir, nmr) were as expected. Anal. (CssHzNOs)
C, H, N.
163-Methylamino-17 o-hydroxy-4-pregnene-3,11,20-trione
Hydrochloride (12)—A mixture of 387 mg of 10, 30 ml of ace-
tone, and 4 ml of aqueous 1 \" HCI was refluxed for 3.3 hr. The
solvent was evaparated at raom temperature and the residiie was
crystallized Iwice from MeOH-anhydrous Et:O. The yield of
12 was 183 mg ( %), mp 231-242° dec. Abgorption bands of
spectra (uv, ir, nml) were as expected. Adnal. (CyuHuNOy-
HCI-0.5H.0) C, H, C], N.
163-Methylamino-33,113-dihydroxy-5-pregnene-3,20-dione
3,20-Bisethylene Ketal (11).—A solution of 9.04 g of 10 in 362 ml
of MeOH containing 3.6 ml of aqueous 1067 NaOH was treated
with 9.04 g of NaBH,. After 6 hr an additional 9.04 g of NaBH,
was added and the mixture was kept avernight at room tempera-
ture. Water was added and the praduct was extracted into
EtOAc. After drying (Na,SO,) the solvent was evaporated at
reduced pressure. The residual syrup was crystallized twice
fram acetone-hexane. The vield of 11, which crystallized as a
hemiacetane solvate, was 4.23 g (43% ), mp 107.57-118° with gas
evolution.  Absorption bands af spectra (ir, nmr) were as ex-
pected. Anal. [CosHaNOg-0.3(CH;),COl C, H, N.
163-Methylamino-113,17«-dihydroxy-4-pregnene-3,20-dione
Hydrochloride (13).—A solution of 3.84 g of 11 in 192 ml of ace-
tane containing 38 m! of aqueous 1 .\ HCI was refluxed for 1 hr.
The mixture was coucentrated at reduced pressure and <30°
and after caoling the prodiet was collected on a filter, yield 2.52
g (809%). The sample had no definite melting point: when
inserted into the bath at 230° it durkened above 26i°, sintered
a little at 278°, and gradually changed to a dark brown cinder
which was nuchanged up to 360°. Abrorption bands of spectra
(uv, ir) were as expected, No suitable solvent was found for the
determination of the nmr spectrim. .Anal. (CpHuNO,-HCL)
C, H, C], N.
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