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the melting point was 170-173°, nndepressed ou admixture of
N1V, The infrared spectra of the two muterinls were =uper-
imposable.

1-Benzamido-tcuns-2-(3,5-diiodo-4-hydroxyphenyl jcyclopro-
panecarboxylic Acid (XVIII).—To a solution of 2.7 g (1.01 mole)
of XVI iu 50 mi of 3390 agueous ethylumine was added slowly,
with stirring, over 1 hr, 5.34 g (0.021 nole) of Todine i 125 ml of
1047 aqueons K1 Stiering was continued for 1 hrar 253°. The
solition was poured into ice—water, neutralized to pll 1, and
cooled.  The nearly colorless crystals were removed by filtration,
air dried, and recrystallized frour acetic ucid; yield 3.0 g 1554,
mp 210--214°. Thix materiad proved 1o be ideutical wirth X'V111
prepaved from NVIT (see below) as showu by a eomparison ol their
infrared spectia aud mixture melting point which <howed 1o
depression.

1-(4-Acetoxy-3,5-diiodophenyl)-5-phenyl-6-0xa-4-azaspiro-
|2.4/hept-4-en-7-one (XVII} was prepared fram T by general
pracedure G infriuved, 1820 (vemn oxazoloue), 1765 (viwo
weetoxy), 1633 em ™1 Gy oxazolone): nltraviolet (CH3CON), 263
i (e 19,700),

A mixture of 17.8 g (0.031 mole) of XVIT, 200 il of 2% aqueons
NaDll, and 200 mil of acetone wax stirred under reflux for 4.5 he
and the ncetane was removed nunder reduced pressure.  The resi-
due wax poured into ice-water, acidified to pll 1, and cooled at
4° for 2 hr. The buff-colored crystals which separated were
fltered, washed with H,0, and dried over Put), (o yvield 14.0 g
(8247 of XVIIL mp 214-215°,  Au analytical sample prepared
by recrystallization from acetic acid had mp 215.5-216.5°:
infrared, 3430 (vou pheunol), 3230 (uvxpn NHCO)Y 1700 (vew
COOHY, 1645 e~ (vemog NHCON

Anal. Caled for CllpLNO; O, 37190 11, 2230,
¢, 87000 11, 2,50,

Thisx material was ideutical with that obtained by iodination
of XVT (miixture melting point and infrared spectra).

Methy! 1-Benzamido-irans-2-(3,5-diiodo-4-hydroxyphenyl)-
cyclopropanecarboxylate (XIX). A. From XVIIL-—A mixture of
NVTIIT (10 g, 0.018 mole), 50 ml of absolute methanol, 100 mi}
af 1,2-dichloroethane, and 0.5 g of p-toluenesulfonic acid was
refluxed for 13 hr. The eaoled reaction mixture was washed
with 11,0, whereupou the producc erystallized from the organic
laver.  The colorless crystals were filtered and reerystallized
from methanol to yvield 6.4 g (42775 of XIX, mp 195-197°,
Au analytieal sample, rvecrystallized from methanol, had mp
190-200°:  infrared, 3450 t(von phenol), 3280 (vxuNHCO),
1725 (veec COQCH:{), 1645 e~V vemo NHCO).

Anal. Caled for CuHpluNOy € 3839 H, 2.68.
¢, 38.53; 11, 2.84.

B. From XVII.—A mixawe of XVII (16.4 g, 0.029 mole) and
3524 ¢ (006 male) of sodinm methoxide in 200 ml of absolute
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methanol was stirred nunder refinx for 3 hree The =olntion was
poured into ice—water and filtered, the filtrate wus ueidified 1o
pll 3, and the mixture was cooled at 4° Tor 2 he. The colorless
crvstals were filtered, washed with 110, and dried (vacnum,
P to vield 15 g <0340) of NINX, mp 187-180°. The infrarved
spectrunt of this material was identical with that of the prodoet
from methad A ahove.  Recrystallization Teonn methanol gave
colorless crvstals, mp 197-100°,

Methy! 1-Benzamido-tcans-2-|3,5-diiodo-4-(4-methoxyphen-
oxy )phenyl|cyclopropanecarboxylate (XX). A. From XIX. -A
mixture al 15 g (0,026 nolet of NIX, 23.2 ¢ (0,057 mole) of diani-
svliodonimu hreamide,® 10 ml of tiethylamine, 5 g of copper
powder, stud 200wl of ubsolute methanol was stivved at 25° {or
24 b 1t wus filtered, the brownish crystals were dissolved in
boiling met hauol and filtered, and the filtrate was cooled to give
6.45 g (37703 of colorless XX, mp I185-187°  An aualytical
sumple preparved hy recrystallization from wmethanal had wp
186, 0-187.5°% 0 infraved, 3320 (vxag NHCO), 1735 (vew COLCLL).
1645 (wewy NHCO ) une (CDCL), 8 7.78 12 11, singlet, 2,68 pro-
tous of iodine-substituted ring), 748 (i H, multinlet, phenyl
protous »f benznnido group), 6.72 {4 1, multiplet, protons of
L4-disubstitnted ving), 6.43 (1 H, broad singlet, NHCOC11:). 3,75
(6 11, ~xinglet, OCHy, methyl ether and methyl extery, 3.08 (1 11,
wltiplet, evelopropaue CH), 2.03 (2 11, multiplet, evelopropane
CHayonmietpyridine, 3.72 and 3.63 03 1, singlet, OCH;, methyl
ether or methyl esters, 331 (1 11, mndtiplet. evelopropane CH
228 (211, mnltiple(, evelopropane CH, ).

Anal. Caled for CLHGLNOL €0 4487 11 506,
¢, 4469 H, 3.05.

B. From V1. -Treatnenc of V1 with excess dinzomethane in
cthier containing 164 methauol for 20 heat 25° followed Ly evapo-
riation of the =olvent under reduced pressure furnished a residue
whiclt was erystallized from methanol-water.  The resulting
colorless  crvstals had mp 175-183°, undepressed (181-186°)
by admixture of u sample obtained by method A rom NIX.
The infraved spectra of the two materials, and their respective
unir =pectriin CDCL and o pyridine, were identical.
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The addition of primary and cyclic =ecandary amines to 16,17a-epaxy-20-hyvdroxypreguenes gave a seriex of

168-aniino-17 ¢, 20-dihyvdroxypregnenes.

The amines were braadly screened and showed =onie activity as anti-

Livperteusive, antibacterial, autiprotoxoal, and analgesic agents. The method of nioleailar rotation differences
was showu ta be applicable to the determination of confignration at C-20 in the 16,17 a-epoxy-20-hydroxypreg-

e series.

The search for steroids with increused biological
utility has led to the synthesis of such a profusion of
compoinds that hardly a pasition on the nucleus has
resisted the introduetion of a variety of new substiti-
ents.  Molecular manipulation at the 16-carbon atom!
has shown this to be one of the more profitable sites
on which to operate. The introduction of a 16a-
hydroxyl or a 16e-methyl gronp has been the most suc-

(11 AL S Noffman, 1. M. Jissman, and M. J. Weiss, J. Med. Cher., §,
Y62 i 10162),

cessful alteration to date.  In the evolution of altered
steroids the addition of nitrogen substituents has been
a relatively receut developnmient spurred by the siceess
of the ring A pyrazoles.? Of the naturally oceurring
steroids the solanum alkaloids® and the apocynaceaet
possess a C-16 nitrogen function and have been ex-

(2) R. O. Clinton, A. ). Manson, I'. W. Stonner, A. 1. Beyler, (. O.
Putts, and A, Arnold, /. Am. Chem. Sqc., 81, 1313 (1959).

(3) G. Adam and K. Schireiber, Ber., 99, 2275 (1066).

(4) H.-P. Huszon, . Potier, and J, Le Men, Bull. Soc. Chiam, Frooee, D8
1196D0).
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tensively studied. The study of unnatural steroids
has led to the attachment of wvarious heterocyeclic
systems, with nitrogen at C-16, to the D ring and among
these are the 16-spiro-3'-[Al-pyrazolines]? the [16,-
17-clisoxazolines,® the 16,17-aziridines,” the pyrazoles}
and the pyrroles and pyrrolidines.® The easy addition
of nucleophiles to the conjugated system of the Ale-
20-keto steroids has led to the preparation of a variety
of 16a-amino steroids.'® Recently a series of 168-
amino steroids of the androstane! and pregnane'?
series have been reported, as have C-16 azides,'®

(5) K. Briickner, K. Irmscher, . V. Werder, K.-H. Bork, and H. Metz,
Ber., 94, 2897 {1961).

t6) S. Noguchi, M. Imanijshi, and K. Morita, Chem. Pharm. Bull, (Tokyo),
12, 1189 11964).

(%) G. Drefalil, K. Ponsold, and B. Schénecker, Ber., 98, 186 (1965).

(8) R. Sciaky and F. Facciano, Gazz, Chim, Ital., 98, 1014 (1963).

(9) G. P. Mueller and J. Jiu, J. Org. Chem., 26, 1611 (1961),

110) ta) D. Gould, E. L. Shapiro, L. E. Finckenor. F. Gruen, and E. B.
Hershberg, J. Am. Chem. Soc., 78, 3158 {1956); (b) G. Drefahl], K. Ponsold,
B. Schénecker, and U. Rott, Ber., 99, 386 (1966).

(11) (a) C. L, Hewett and D. 8. Savage, J. Chem. Soc., 484 (1966); (b)
French Patent 1,305,338 {1962).

112) (a) C. L. Hewett, D. 8. Savage, J. J. Lewis, and M. F. Sugrue, J.
Pharm. Pharmacol., 16, 765 11964); (b) L. Vargha, M. Rados, E. Kasz-
treiner, and L. Szporny, U. S. Patent 3,125,570 11964); {(c) L. Vargha, M.
Rados, and L, Szporny, U. S. Patent 3,164,583 11965); (d) British Patent
980,265 (1965): te) C. G. Bergstrom, U. S, Patent 3,232,930 (1966); {f)
French Patent 1,326,110 11963).

113) ta) G. Nathansohn, G. Winters, and A. Vigevani, Gazz. Chim. Ital.,
95, 1338 11965); (b) F. Winternitz and C. R. Engel, Steroids, 6, 805 11965).

oximes,* alkoxyamines,® and some miscellaneous
amines.’® This report will concern itself with the
synthesis, structural confirmation, and biological evalua-
tion of a series of 168-amino-17«,20-dihydroxypreg-
nanes,

1668-Amino-17 «,20-dihydroxypregnenes were pre-
pared by the reaction of a suitably substituted 16,17 a-
epoxy-20-hydroxypregnene with a primary or cyclic
secondary amine at 130-200° for periods of time vary-
ing from several days to several weeks in the presence
of a catalytic amount of p-toluenesulfonic acid.!®
Dimethylamine was not successfully added but acyclic
tertiary amines were prepared by the direct alkylation
of the secondary amine or by the reduction of an amide
with lithium aluminum hydride. All of the amines
are of the 38-hydroxy-A?® series with the exception of
two da-pregnanes, 8a and 8h. These two were pre-
pared by the hydrogenation of the A% compound. The
configuration at C-5 was assigned by analogy to the
known addition of hydrogen from the « side to other

(14) A. L. Nussbaum, R. Wayne, E. Yuan, O. Z. Sarre, and E. P. Oliveto,
J. Am. Chem. Soc., 8T, 2451 11965).

t15) (a) H.-P. Husson, J. Potier, and J. Le Men, Bull. Soc. Chim. France,
2256 (1966); (b) Z. Pelah, D. H. Williams, H. Budzikiewicz, and C. Djer-
assi, J. Am., Chem. Soc., 87, 574 11965).

t16) T. Colelough, J. I. Cunneen, and C. G. Moore, Tetrahedron, 18, 187
(1961),
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Ar-steroids,” The various amines and the chemieal
transformations leading to them are summarized in
Cliart 1.

The 16,17 a-cpoxy-20-hydroxy  compounnds  {rom
which the amines were synthesized were prepared by
sodinm  borohydride reditetion of the corresponding
20-keto steroid.  The reduction of 16,17-epoxypreg-
nenolone™ gives nomixture of 20« and 203 epimers
which, contrary to the nsnal case, can be clexnly and
efficiently =eparated into the pure isomers hecause aof
the law =olubility of the 20«-cpimer. However, the
broad melting points of the aleohols as well as the low
solubility of the 20a-epimer made it couvenient to
effect the final purification of the isomers through their
acetates,  The assignment of configuration at (=20
canr nsually be made from the observation that the
208-ncetate has o greater positive rotation than the
2a-ncetate.  However, in the case of certain 17,20-
dihydroxy-21-carbethoxypregnanes it has been shown
that rotational data can lead ta a wrong conclusion.®
In our case the diacetate of the major epiner 3a has o
rotation of 0,0° and the diacetate of the minor epimer
2a has a rotation of —17.5%, which would place the
major epimer in the 208 seriex.  To settle this point
a direct chemieal comparison was made with o com-
pound of known configuration at C-20.

The availability in this laboratory of the acetonides?
of the known C-20 epimers of 17¢,20-dihydroxy-4-
pregrnen-3-one?? made these componnds  convenient
reference samples with which to make the comparison.
The diacetate of the major reduetion product 3a was
rednced with IiAIH,, the resulting triol, 9, was con-
verted into its acetonide 10 which was snbjected to an
Oppenaner oxidation.  The produet was  identieal
(mixture melting point, mfrared) with the acetonide
of 17 @,208-dihydroxy-4-pregnen-3-one and not identieal
with the e-isomer, showing that the major isomer has
the 208 configuration and the assumption of configura-
tion based on the votation of the acetates was correct.
The reactions are summarized i Chart I,

The reduction of 16,17 e-cpoxy-33,21-dihydroxy-i-
pregnen-20-one  21-acetate gave a mixture of C-20
epimers which, after acetylation, were separated into
the pure isomers by a combination of fractional erystal-
lization and manual erystal picking. The major
isomer 3b, [a]p 4+25.5°%, was assigned the 8 configura-
tion while the minor isomer 2b, [a]n —01°, was assigned
the a configuration.

I the case of 6-methyl-16,17 a-epoxy-38-hydroxy-3-
preguen-20-one only one isomer of the reduction prod-
net was isolated and this was assigned to the 208 series
because of the close correspondence of the nmr peals
for the C-18 and C-21 methyls and the C-16 and (-20
hiydrogens with those of 16,17 a~epoxy-i-pregnene-33,-
20p-diol.

Having established the configuration at (=20 in the
starting 16,17 a-cpoxides we turned to the question
of the structure of the amine adduets.  In gpite of the
siibtleties involved i the conformations of ring DD

(s

(17) L. 1. Tieser and M. Fieser, “'Stercils,”” Reiunhold Publishing Corp.,
New York, N. Y., 1959, pp 272-273.

«18) 13, Camerino and R. Modelli, Guzz. Chim. Ttal., 86, 1219 11956),

114) Reference 17, p 615.

(20) M. L. Lewbart and V. R. Martox, J. Org. Chem., 28, 1773 (121631,

i21y 1M, Sancliez awd J. Romo, Bol. Inst. Quirt. Unte. Nael. JAutan. Mer.,
12, 3 (1960).

(22 T.N. Rao aud L. R, Axelpn], J. Ovg. Chene, 26, 2552 (1OBI),
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the most rational assumption is that the amine addi-
tion proceeds to give the most nearly trans diaxial
product,* .e., 168-amino-17e-hydroxy. This view ix
supported by the work of Nagata® in which the ele-
ments of HON are added as an organoaluminum cyu-
nide to a 16,17 a-cpoxy-20-hydroxypreguane to give
the  163-cyano-17e-hydroxy  product. Sapporting
chemical evidewce was obtained from the transforma-
tions of the methylamine adduct of 16,17 a-cpoxy-o-
pregnene-33,203-diol (6b). as illustrated in Cluut 111

Crarr 111

ADQ=C—H  HO—C(—H
_.0H
NHCH
3a 6b \AWU
1. NaOCH lvm AcO—C—H
2 Arfl __OH
{ NCH
|
CH. CH, ' A
| | 13
HO—C—H _ HO—C—H
~OH PR .OH
NiCH,. N(CH.),
!
14 6h

Acetylation of 6b gave a diacetate amide 13 in which
one hydroxy gronp did not react, nn observation con-
sistent with the presence of the hindered, tertiary 17-
hydroxy group. Stepwise methylation of 6b with
methyl iodide gave a dimethylamino compound 6h and
a quaternary ammonium iodide 14.  The quantitative
conversion of 14 to the starting epoxide 3a by sodinm

(23) ta) L. J. Chinn, J. Org. Chew., 80, 4165 (1963); (b) F. V. Brutcher,
Ar., and E. J. Leopold, /. A w. Cheq. Soc., 88, 3156 {1966).

(24) D. 11. R. Barton, J. Chem. Soc.. 1027 (1953).

(25) W. Nagata, M. Yoeshioka, aml T, Okumura, Petrahedron Letters, 817
11966),
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methoxide in methanol followed by acetylation estab-
lishes the structural integrity of the preguane system.
It also eliminates the possibility of epoxide migration.?
Such a migration would result in the conversion of the
16,17 a-epoxy-208-hydroxy system into a 16a-hy-
droxy-173,208-epoxy-17-isopregnane. Amine addition
to the rearranged epoxide would be expected to give a
16a,208-dihydroxy-17 a-aminopregnane, which would
not be converted to the 16,17a-epoxv-208-hydroxy
system on methylation and deamination as described
above nor would it have a hindered hydroxy group.
Biological Evaluation.—The amines were broadly
screened but only those categories showing the most
interesting activities will be considered here. Anti-
bacterial activity against Diplococcus pnewnoniae®
was observed with the ethylamino compound €¢, the
N-niethylpiperazino compound 61, the 21-hydroxy-
methylamino compound 7, and the 20«-hydroxy-
methylamino compound 4. The ethylamino compound
6¢ and the N-methylpiperazino compound 61 also
showed complete immobilization (death) of the pro-
tozoan Tetrahymena gelei?,” while the dimethylamino
compound 6h, the 21-hydroxy-methylamino compound
7, and the 20a-hydroxy-methylamino compound 4
killed about half of the organisms. Hypotensive ac-
tivity, in pentobarbital-anesthetized dogs with can-
nulated femoral arteries,?® was shown by the ethyl-
amino compound 6e, the n-propylamino compound
6d, and the methylethylamino compound 6i. Anal-
gesic activity, as measured by the writhing mouse
assay,® was noted with the following compounds:
ethylamino 6e¢, n-propylamino 6d, ethanolamino 6f,
B-aminoethylamino 6g, diethylamino 6h, methylethyl-
amino 6i, piperidino 6j, N-methylpiperazino 61, 21-
hydroxymethylamino 7, 4,5-dihydromorpholino 8b.

Experimental Section3!

16,17«-Epoxy-5-pregnene-33,20-dio] 3,20-Diacetate (2a and
3a).—To a stirred suspension of 200 g of 16,17«-epoxy-38-hy-
droxy-5-pregnei-20-one (la) in 2 1. of methanol containing 20 ml
of 109 aqueons NaOH was carefully added 11 g of NaBH..
After 1 hr the suspension was cooled and 20 ml of acetic acid
was added. Precipitation with water gave 184 g of a mixture of
20a- and 208-diols and this was stirred with 450 ml of cold pyri-
dine. Filtration gave 45 g of crude 20a-diol which was acetylated
with acetic anhydride and pyridine giving 54 g of diacetate.
One crystallization from acetone gave 27 g (119) of pure 2a:
mp 166-167.5° (lit.!8 mp 168°); [a]D2 —17.5° (¢ 1, EtOH);
principle nmr peaks at 58 (18-H), 63 (19-H), 76, 83 (21-H), 122

(26) G. B. Payne, J. Org. Chem., 27, 3819 (1962).

(27) The compounds were placed directly on the surface of blood agar
plates which had been inoculated with the test organism. After an incu-
bation period of 24 hr at 36° active compounds showed a clear zone, free of
bacterial growth, around the compound.

(28) Approximately 5 mg of compound was added to 1.0 ml of a 24-hr
cultiire and the effect was measured after 24 Iir at room temperature.

129) The amines were administered intravenously at 5 mg'kg. Active
compounds showed at least a 209, decrease in blood pressure lasting 5 min
or longer in 509 or more of the dogs. The method is described by A. L. A.
Boura and A. F. Green in "FEvaluation of Drug Activities: Pharmaco-
metrics,”” D. R. Laurence and A, L, Bacharach, Ed.. Academic Press Inc.,
New York, N. Y., 1964, Chapter 19,

(30) This test is & modification of the procedure of E. T. Eckhardt, F.
Cheplovitz, M. Lipo, and W. M. Govier, Proc, Soc. Exptl. Biol. Med., 98, 186
11958). One hour following the oral administration of 60 mg or less of com-
pound each 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. .

(31) Melting points were taken on a Thomas-Hoover melting point ap-
paratus and are corrected. Nmr spectra were taken with a Varian A-60
instrument using CDCls as solvent unless otherwise indicated. The data
are given in cycles per second downfield from internal MesSi.
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(acetate CHy's), 200 (16-H), 260-290 (3-H), 318, 325, 329, 336
(20-H), 315-330 (6-H).

Anal. Caled for C-J;,TT;;(;O;: C, 7208. II, K71
¢, 72.08; I, 8.44.

The pyridine filtrate was treated with aeetie anhydride and,
after standing overuight at room temperature, was added to
water, precipitating 165 g of crude 208-acetate. Crystallization
from ether gave 88 g (359) of pure 3a. The analyzed sample
was crystallized from acetone-hexane and had the following prop-
erties: mp 136-137.5°, partial recryvstallization and complete
fusion 147-148° (lit.’® mp 150°); [a]?D 0.00 (¢ 1, EtOH); nmr
peaks at 53 (18 H), 62 (19-H), 62, 69 (21-H), 121 (3-acetate),
124 (20-acetate), 194 (16-H), 260-290 (3-H), 315-330 (6-H), 328,
335, 342, 348 (20-H).

Anal. Caled for CpHi0s: C, 72.08;
C,72.07; H,8.82,

16,17-Epoxy-5-pregnene-33,20,21-triol 3,20,21-Triacetate (2b
and 3b).—The reduction of 30 g of 16,17a-epaxy-33,21-di-
hydroxy-5-pregnen-20-one 21-acetate (1b) with 6 g of NaBIH,
was carried out as described above. The product, being 1ou-
crystalline, was extracted into ethyl acetate, isolated, and acetyl-
ated with acetic anhydride in pyridine to give 36 g of crude
triacetate. Four crystallizations from acetone-hexane gave 13
g (359%) of pure 3b: mp 179-181.5°; [«]¥Dp +25.5° (¢ 1, EtOI);
umr peaks at 54 (18-H), 62 (19-H), 122, 127 (acetate methyls),
202 (16-H), 223, 228, 237, 243, 245, 247, 253, 238 (21-H),
260-2090 (3-H), 315-327 (6-H), 341, 346, 348, 353 (20-H).

Anal. Caled for CyHxO;: C, 68.33; H, 8.07.
C, 68.61; H, 8.14.

The mother liquor was allowed to slowly evaporate at room
temperature and from the residual erystalline mass nodules of
prisms were removed by hand. Four crystallizations from ace-
tone-hexane gave 1.1 g (39¢) of pure 2b: mp 129.5-131°;
[a]®D —61° (¢ 1, EtOH): nmr peaks at 58 (18H), 62 (19-H),
121, 123, 124 (acetate methyvls), 197 (16-H), 230, 243, 252, 263,
266, 276, 278 (21-H), 255-290 (3-H), 315-327 (6-H), 332, 335,
341, 343 (20-H).

Anal. Caled for CxHy07: C, 68.33; H, 8.07.
68.31; H, 7.84,

16,17x-Epoxy-6-methyl-5-pregnene-33,2038-diol (3c).—The re-
duction of 20 g of 38-hvdroxy-16,17a-epoxy-6-methyl-5-pregnen-
20-one with 1.1 g of NaBH; in 0,20 1. of methano! containing 2 ml
of 109 aqueous NaOH was carried out as described above.
The crude product was crystallized five times from acetone—
hexane, giving 8.0 g (409,) of pure 3¢: mp 183.5-190.5°; [«]¥D
—52° (¢ 1, EtOH); nmr peaks at 50 (18-H), 57 (19-H), 60, 67
(21-H), 93 (6-CHa), 197 (16-H), 190-220 (3-H), 258, 264 (20-H).

Anal. Caled for C»HuOs: C, 76.26; H, 9.890. Found:
C, 76.15; H, 9.70.

The Addition of Amines to 16,17-Epoxy-20-hydroxy-5-preg-
nenes.—A 10-g quantity of the appropriate epoxide and 100 ml
of amine with 1 g of p-toluenesulfonic acid monohydrate were
heated either at reflux or in a bomb. The excess salvent was
largely removed by evaporation and the residue was washed with
water. The crude amine was either crystallized directly (isola-
tion D) or was converted to its hyvdrochloride (isolation H).
The hydrochlorides were prepared by adding HC! in 2-propanol
or in water to an ether solution of the amine. The amine hydro-
chlorides were separated as a solid or an aqueous solution or as
both and the free amines were regenerated by adding NaOH to a
solution in water or methanol. No attempt was made to find
optimum conditions for the amine preparations. The vields are
calenlated from the weight of the analyzed sample. The per~
tinent data are summarized in Table 1.

163-Dimethylamino-5-pregnene-38,17,208-trio] (6h).—A
solution of 5.00 g of 168-methyvlamino-5-pregnene-38,174,208-
triol (6b) in 0.50 1. of methanol containing 0.101. of CHyl and 10 g
of NaHCO; was refluxed for 6 hr. The solvents were largely dis-
tilled under vacuum and the product was precipitated with water.
Four crystallizatious from aqueonis methanol gave 2.85 g (55%7)
of 6h, mp 161.5-176.5°.

Anal. Caled for C»H3NOs: C, 73.16; H, 10.41; N, 3.71.
Found: C, 72.88; H, 10.35; N, 3.64.

163-Methylethylamino-5-pregnene-33,17,208-triol (61).—To a
stirred suspension of 1.50 g of LiAlH, 11 0.20 1. of THF was added
5.00 g of N-acetyl-168-methylamino-5-pregnene-38,17 a,208-triol
3,20-diacetate (13) and the mixture was refluxed for 72 hr. The
cooled reaction mixture was treated with 0.30 1. of ethy] acetate
and 0.10 1. of saturated aqueous Rochelle salt solution. The
layers were separated and the aqueous phase was washed with

Found:

H, 8.71. Found:

Found:

Found: C,
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May 1967 168-AMIN0-17 @,20-DIHYDROXYPREGNANES 445
Tasre II
NMR PEAKS? OF 168-AMINO-17 o, 20-DIHYDROXY-5-PREGNENES IN PERDECTERIOACETIC ACID
Compd 188-Substit C-18 Shifte C-19 Shift —C-21— C-20 NCH;
9 H 52 63 68 74 236 242 248 255
6a NH, 63 11 63 0 79 86 260 267
6b NHCH; 64 12 64 1 80 87 25 261 267 273 166
6e NHC,H; 64 12 64 1 78 87 257 263 268 278
6d NH(n-C;Hx) 64 12 64 1 81 87 263 270
Ge NH(n-CsHps) 64 12 64 1 80 87 262 269
6f NH(CH,),OH 65 13 64 1 82 88 263 269
6g NH(CH,),NH. 67 13 64 1 83 88 261 267
6h N(CHs), 67 15 63 0 84 92 263 271 184
6i N(CHs)C.H; 68 16 64 1 86 92 259 265 272 278 179
6] NC> 67 15 64 1 85 92 28 275
6k N o 67 15 63 0 85 92 %61 260 276 282
(-
/T
6l N NCH, 63 11 63 0 83 89 257 264 174
-
Miscellaneous Compounds
5 NHCH 64 64 80 86 258 264 166
8a NHCH,¢ 63 52 79 86 259 266 166
8b N o 64 51 &4 01 265 272
\_/
7 NHCH,® 63 63 164
4 NHCH,/ 53 63 75 81 168
« A positive value denotes a downfield shift from the corresponding 16-H compound 9. » Cps at 60 Me using MeSi as internal stand-
ard. ¢ 6-CH,. ¢ 5,6-Dihydro. ¢ 21-Hydroxy. / 20e-Hydroxy.
Anal. Caled for CuHyO,: C, 77.37; H, 9.74. Found: The Conversion of 163-Dimethylamino-5-pregnene-38,17q,-

C, 77.43; H, 9.85.

172,208-Dihydroxy-4-pregnen-3-one Acetonide (12b).—A 500-
mg sample of 17,208-dihydroxy-4-pregnen-3-one?2 was con-
verted to its acetonide as described for the preparation of the
20a-acetonide 12a. The yield of pure acetonide 12b was 343 mg
(61), mp 193-194°,38 []26p +54° (¢ 1, CHCL).

Anal. Caled for CyuHaO;: C, 77.37; H, 9.74. Found:
C, 77.32; H, 9.70.

N-Acetyl-163-methylamino-5-pregnene-33,17«,203-triol 3,20-
Diacetate (13).—Treatment of 1.00 g of 168-methylaminoe-5-
pregueie-38,17,208-triol (6b) with a mixture of 10 m! of pyridine
and 3 ml of acetic anhydride for 18 hr at room temperature gave,
after precipitation with water, 1.32 g, mp 205-213°, of crude
product. Two crystallizations from acetone-hexane gave 1.01 g
(759%) of pure 13: mp 214-217°; A52%2 76 4 (17-OH); [a]D —55°
(¢ 1, CHCl); nmr peaks at 52, 54 (18-H), 63 (19-H), 69, 75
(21-H), 123 (acetate methyls), 127, 134 (N-acetyl), 174, 180
(NCH;).

Anal. Caled for CyuHuNOg: C, 68.68; H, 8.85;
Found: C, 68.84; H, 9.07; N, 3.05.

163-Dimethylamino-5-pregnene-338,17«,208-triol Methiodide
(14).—A solution of 1.04 g of 168-dimethylamino-5-pregnene-
38,17,208-triol (6h) in 20 ml of nitrobenzene and 5 m! of CH,I
was refluxed for 3hr.  The product precipitated and was collected
on a filter after cooling in ice and was recrystallized from meth-
anol-ethyl acetate giving 0.54 g (38%) of 14: mp 229-234°
dec; nmr peaks (in pyridine) at 64 (19-H), 74 (18-H), 103, 109
(21-H), 215 (16-H), 225 (NCH,).

Anal. Caled for CuHoINOs: C, 55.48; H, 8.15; I, 24.43;
N, 2.70. Found: C, 55.34; H, 8.00; I, 24.62; N, 2.62.

N, 2.86.

208-triol Methiodide (14) to 16,17«-Epoxy-5-pregnene-33,203-
diol 3,20-Diacetate (3a).—A solution of 100 mg of methiodide 14
and 100 mg of sodium methoxide in 10 m! of methano! was kept
at room temperature under N, for 4 hr. The reaction mixture
was partitioned between ethyl acetate and water, the ethyl ace-
tate layer was washed with water and after drying (Na;SO4) was
concentrated under vacuum. The crystalline residue (62 mg)
was acetylated with acetic anhydride in pyridine. The yield of
acetate was 68 mg, mp 132-134°, and thin layer chromatography
showed a single spot migrating at the same rate as 3a. Recrystal-
lization from acetone-hexane gave 52 mg (659 from 14) of
epoxide 3a, mp 135-136°, identical with authentic 3a by mixture
melting point and a comparison of infrared spectra.
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