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This application is concerneéd with new and useful ster-
oid compounds and with therapeutically useful composi-
tions containing them. More particularly, it is concerned
with certain 21-aminomethyl derivatives of progesterone
characterized by having progestational activity. It is con-
cerned also with pharmaceutically acceptable acid addi-
tion and quaternary ammonium derivatives of these com-
pounds which also have progestational activity.

Apart from their therapeutic utility, the compounds of
this invention are also useful for the preparation of cer-
tain 21-methylene derivatives of progesterone and 21-
halomethyl derivatives of progesterone both of which
have useful progestational activity. These classes of com-
pounds are described and claimed in copending and con-
currently filed patent applications, Serial Nos. 28,182
and 28,183.

Compounds within the purview of this invention are
selected from the group consisting of those represented
by the formulas:
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wherein X is selected from the group consisting of hydro-
gen, fluorine, chlorine and bromine; R, is selected from
the group consisting of hydrogen, hydroxyl and acylated
hydroxyl, an acyl group being derived from monocar-
boxylic acids containing only carbon, hydrogen and oxy--
gen up to a total of ten carbon atoms and Ry and R,
which may be the same or different in a particular com-
pound, are selected from the group comsisting of hydro-
gen and alkyl groups containing up to four carbon atoms
and further groups wherein R, and R are joined and
together with the nitrogen atom to which they are at-
tached form a heterocyclic ring selected from the group
consisting of pyrrolidine, piperidine and morpholine; and
pharmaceutically acceptable acid addition and quaternary
alkyl ammonium derivatives thereof, an alkyl group
containing up to four carbon atoms, R; and R; always
being other than hydrogen in the said quaternary alkyl
ammonium derivatives.

The Al#- and AL46-compounds within the scope of this
valuable new series of progestational agents in which Ry
and R; are both alkyl groups or joined to form heterocy-
clic rings are prepared directly by reaction of the corre-
sponding progesterone derivative with an amine addition
salt and formaldehyde. \Amine salts which can be used
include mineral acid addition salts of symmetrical and
non-symmetrical dialkylamines in which each alkyl group
contains up to four carbon atoms, pyrrolidine, piperidine
and morpholine. They include, for example, diethyl-
amine sulfate, methyl ethyl amine sulfate, di-n-butyl amine
hydrobromide, ethyl isopropylamine hydriodide, pyrrol-
idine hydrochloride, piperidine nitrate or morpholine
phosphate. It is preferred to utilize a hydrochloride
salt, since these are usually most readily available and
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give good yields. Further, it is sometiries desirable to
add small amounts of acid before or during the reaction

to maintain the reaction mixture at a pH of from about -

2.5 to 5.0. . This is most conveniently accomplished with
hydrochloric acid. - :

With compounds having no double ‘bond at the 1,2-
position or even with those having a double bond at the
1;2-position in which one or both of Ry and R; are hydro-
" geus, it is necessary to react.a 3-hydroxy compound with
‘an amine salt and formaldehyde, preferably, -dimethyl
amine hydrochioride and formaldehyde to form a 3-hy-
droxy-21-dimethylaminomethyl compdund. A molecule
of dimethyl amine is then eliminated for example, by
forming a quaternary ammoninm compound which is
then. treated with water ‘or ‘an -agueous alkali for from
about 1 to about 6 hours at a temperature of from about
20° C. to about 30° C. to form a 21-methylene compound,
the. 3-hydroxy! group is oxidized to a keto.group and the
resulting compound is treated with ammonia or an amine
as the free base to form the desired 3-keto-A%-21-sub-
* stituted compound.  The 21-methylene compounds formed
in this type of reaction and certain other 21-methylene
progestational agents are described and claimed in co-
pending and concurrently filed patent application; Serial
No. 28,182.

This sequence of reactions is shown below. It is
" necessary t6 employ this sequence because the reaction of
& 3-keto-1,2-dihydro steroid with an amine salt and form-
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aldehyde results in substitution at the -2-position as well -

as the 21-position, and because. the reaction with formal-
dehyde and an amine is not operable with ammonia or
primary amines.

4
if the 3-keto-A4-compound is to be substituted at the
6-position, this sequence will be slightly modified as ex- -

plained hereinafter. -

For the preparation of the other amines of this inven-
tion, the reactants are mixed together in the selected sol-
vent and. maintained at a temperatire of from about 90°
C. to about 140° C. for from about two to about twenty-
four hours. The preferred solvents for the reaction are
alkanols containing up to five carbon atoms, although
other lower aliphatic oxygenated solvents can be used.
The preferred alkanols are n-propanol and n-butanol
since they reflux at atmospheric pressure within the pre-
ferred temperature range. Obviously, however, higher
boiling solvents can be used, although usually not at the
reflux temperature. Similarly, lower boiling selvents such
as ‘methyl and ethyl alcohols are useful if the reaction is
carried out under pressure. It iS gemerally most con-
venient to employ an excess of the paraldehyde i.e. form-
aldehyde and amine salt, to insure as compléte a-reac-
tion: as possible of the more expensive pregnene deriva-
tives. A molar excess of from about 50% to about
600%  or .even more can be used. The amount is not -
critical. . :

The reaction will often be carried out in an inert at-
mosphere; for example; a nitrogen atmosphere so- as to
minirhize loss of reaction product by side reactions.
This, however, is not necessary.

‘At the énd of the reaction period, the desired product
may be isolated by evaporating the solvent, preferably
in vacuo, purified by triturating with hot dilute hydro-
chloric acid followed in the case of compounds forming
soluble acid addition salts with hot water. The Wwater
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and dilute acid solutions are combined and made basic
with dilute aqueous alkali, for example, 10% sodium
carbonate, bicarbonate or similar reagent. Occasionally,
the pure product will precipitate from the basic solution
and may be recovered by filtration, If it does not precip-
itate, it may be extracted with a water immiscible lower
hydrocarbon, or halogenated hydrocarbon solvent such
as ethylene chloride, chloroform, carbon tetrachloride,
chlorobenzene, hexane or octane. The desired product
is then recovered from the organic solvent by evapora-
tion in vacuo. The extraction step may also be employed
with those products which precipitate from the alkaline
solution and thus increase the overall yield.

In the case of compounds forming insoluble acid addi-
tion salts, the residue from the trituration step is recov-
ered by filtration and extracted with an organic solvent
such as chloroform which dissolves the impurities. The
salt is recovered by filtration and may be converted to
the free base by treatment with dilute aqueous alkali as
described above,

The amine prepared as described above may be con-
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verted to a quaternary ammonium halide using proce- .

dures generally employed for this purpose. Thus, for
example, the amine is mixed in a lower alkanol solvent,
e.g. methanol or ethanol with an alkyl halide containing
up to four carbon atoms and simply allowed to stand
for from about six to about sixteen hours at from about
20° C. to about 30° C. Usually an excess of as much as
fifty percent or more alkyl halide will be used, but this is

not essential. The solvent is removed, for example, by .

evaporation in vacuo and the product recovered as a
residue. It may be purified by trituration with ether, ace-
tone or other similar solvent. Methanol and ethanol are
the preferred solvents for the reaction because of their
good solubility characteristics and also because they can
be readily evaporated due to their low boiling point.

The preferred alkyl halides are methyl or ethyl bromide.
These are preferred because they are the easiest to ‘ob-
tain and because at the temperatures used, they are liquids.
Other alklyl halides such as methyl or ethyl chloride can
be used but they are usually less convenient since they
are gases at ordinary temperature and pressure. Butyl
bromide, methyl iodide, or isopropyl chloride may be
employed.

As stated above, it is intended to include within the
purview of the instant invention various pharmaceutically
acceptable acid addition salts, that is, acid addition salts
which the free bases of the compounds of this invention
form with acids having a pharmaceutically acceptable
anion. The term “pharmaceutically acceptable anion”
has a definite meaning to one skilled in the art. It is
defined as a non-toxic anion of any of the simple acids
commercially used therapeutically to neutralize basic
medicinal agents when the salts thereof is to be adminis-
tered to a human host. These acids include, for exam-
ple, hydrochloric, hydrobromic, hydriodic, sulfuric, suc-
cinic, maleic, tartaric, citric, glycolic and others. The
pharmaceutical activity of the molecule is primarily a
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function of the cation, the anion serving chiefly to supply
electrical neutrality. These various pharmaceutically ac-
ceptable acid addition salts are prepared by procedures
well known in the art. For example, one may simply
treat the steroid with an aqueous solution of the selécted
pharmaceutically acceptable acid. Alternatively, one
may employ various anion exchange resins in accord-
ance with well-known methods, : T

The basic starting materials used in the preparation of
the valuable compounds of this invention include preg-
nenolone (I) and 17-hydroxypregnenolone (II). .

CH; CH;3
CH; CH;
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These compounds may be used directly as described
above for the preparation of 1,2,6,7-tetrahydro-A4-
compounds within the purview of this invention. They
also serve as starting materials for the 6-substituted-
1,2,6,7-tetrahydro-A%-compounds within the purview of
the inveation. TFor the preparation of 6-methyl, 6-chloro
or 6-bromo compounds, the starting compound is first
converted to a S«,6«-epoxide by reaction with peracetic
or perbenzoic acid. The epoxide ring is next opened
with methyl magnesium bromide, hydrogen chloride or
hydrogen bromide. These reactions produce respectively
Sa-hydroxy-68-methyl, Sa-hydroxy-68-chlore and 5a-hy-
droxy-68-bromo steroids. The compounds thus produced
are converted to 21-methylene compounds by the route
described above, oxidized with chromic acid and dehy-
drated with 0.005N sodium hydroxide in aqueous meth-
anol to produce 3-keto-A%-methylene compounds and
finally reacted with ammonia or an amine to produce
the desired 3-keto-A%S-substituted 21-amino compounds.
In the case of the chloro and bromo compounds, the
balogen atom epimerizes during the dehydration step.
With 6-methyl steroids, a mixture of 6« and 65-methyl
compounds is obtained with the latter predominating. The
mixture is separated by crystallization, for example, from
isopropanol or acetone-water. The 68-epimer may be
epimerized by treatment with anhydrous acid in a halo-
genated solvent, for example, anhydrous hydrogen chlo-
ride in chloroform.

Some aspects of the foregoing series of reactions are
illustrated in the following sequence. The 5a,6e-epoxide
compound is known in both the pregnenolone and the
16-hydroxypregnenolone series.
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A similar series of reactions would be employed with
17-hydroxypregnenolone.

A somewhat different sequence is used to produce 6e-
fluoro’ substituted componnds. In this sequence, preg-
nenolone or the 17-hydroxylated compound is reacted
with from about 1.05 to about 1.15 molar equivalents
of N-bromoacetamide and from about 25 to about 100
molar equivalents of anhydrous hydrogen fluoride at from
about —80° C. to about —50° C. for a period of from
about 1 to about 16 hours in a solvent system containing
20% tetrahydrofuran and 80% methylene dichloride by
volume. The reaction produces a Se-bromo-68-fluoro
compound which is converted to a 21-methylene com-
pound by the series of reactions shown above. The com-
pound is then oxidized to a 3-keto steroid with chromic
acid and the bromine atom is removed by reaction with
from about a molar equivalent to about a 200% molar
excess of an alkaline reagent such as sodium or potassium
acetate in an alkanol, ester or ketone solveat containing
up to nine carbon atoms at a temperature of from about
50° C. to about 130° C. for a period of from about one
balf to about six hours. The resulting 3-keto-A%-GB-
fluoro-21-methylene compound is then reacted with an
amine to produce a 21-aminomethyl compound.  The
fluorine atom is epimerized to the 6a-configuration by
reaction with an acidic reagent such as anhydrous hydro-
gen chioride or anhydrous hydrogen bromide in a halo-
genated hydrocarbon solvent containing up to two carbon
atoms or an ester or alkanol solvent containing up to
three carbon atoms at a temperature of from about —5°
C. to about 106° C. for a period of from about 2 to about
4 hours. The reaction sequence starting with 6a-bromo-
6a-fluoro-21-methylene-pregnane-3,20-dione is shown be-
low.
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The sequence shown is also applicable to 17-hydroxy-
pregnenolone.

It should be mentioned that one may select to introduce
the double bonds in the 1,2- or 4,6-positions of the 6e-
chloro-; 6a-bromo-, 6a-methyl-, 68-methyl- or 6-fluorc-
Z1-methylene compounds described above and to use
the thus produced A4, A%6. or Al4S.steroids as sub-
sirates for the production of the 21-amino compounds
of this invention. Alternatively, one can utilize the
procedures described below. .

Progesterone, 17-acetoxyprogesterone and the corre-
sponding 6a-fluoro, 6x-bromo-, 6e-chioro, 6c-methyl and
6p-methyl compounds are all known. They serve as ex-
cellent starting materials for the preparation of AL4- and
Al48-compounds within the scope of this invention since
double bonds at these positions can be readily introduced
using known reactions.

A double bond can be introduced at the 1(2)-position
by contacting the steroid compound with selenium dioxide
in an inert organic solvent at an elevated temperature.
Solvents which are useful for this reaction include, for
example, tertiary butanol, tertiary pentanol, benzene,
ethylene glycol diethers such as dibutyl Cellosolve, the di-
propyl ether of ethylene glycol and various other glycol
ethers, phenetole, xylene, dioxane and naphthalene. Pre-
ferred conditions include the addition of a lower aliphatic
acid, particularly acetic acid to a tert-butanol mixture.
In carrying out this reaction, it is generally preferred to
utilize temperatures of from about 75° C. to about 200°
C. for from about one hour to about one hundred hours.
Generally, several molecular proportions of selenium di-
oxide are added during the reaction period. The applica-
tion of this reaction is fully illustrated in copending patent
application Serial No. 672,550, filed August 18, 1957.
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It is also described by Meystre et al. in Helvetica Chimica

Acta, vol. XXXIX, page 734.

" A-double bond at the 6(7)-position can be introduced
- using chloranil in refluxing n-amyl alcohol or preferably
tertiary butyl alcohol by the method .of Agnello and
Laubach as set forth in the Journal of the American
Chemical Society, vol. 79, page 1277. This procedure
‘by-which a double bond is introduced :at the 6(7)-posi-
tion using a quinone having an oxidation-reduction po-
tential less than —0.5 at a temperature between 70° C.
and 190° C. in an inert organic solvent with a boiling
point of at least about 70° C. is also described and illus-
trated in. United States Patent No. 2,836,607, issued July
27, 1958. v :

The application of these reactions to the preparation
of 6a-chloro-Ald-pregnadiene-17«¢-01-3,20-dione  17-ace-
tate (1-dehydro-6«-chloro-17 -acetoxyprogesterone) and the
correspoding 6-dehydro compound is shown in Vol. 81

_ of the Journal of the American Chemical Society at page
3485. 'This article also shows the application of the re-
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-actions 1o various other progesterone derivatives which

erve as starting materials for the preparation of the
- valuable compounds of this invention. :

This is not the reaction of choice with AS-6-bromo
compounds. -~ These compounds, ie., 6-bromo-A%S-ster-
oids, are best prepared by another procedure set forth
hereinafter. o :

Many progesterone derivatives having a double bond in

- the ‘1-position are known and these can be used directly
with an amine salt and formaldehyde to prepare com-
pounds of this invention.. Chloranil and other ketones
can be advantageously employed to prepare Af-com-
pounds; except in the case of 6-bromo compounds.

With 6-bromo compounds, the Af-steroid is best pre-
pared by dibrominating a A%8-substrate with a slight molar
excess of bromine in a halogenated hydrocarbon or low-

er aliphatic acid-solvent such as-chloroform, methylene

chioride or ethylene chloride, acetic acid -or propionic
acid or mixtures of these at'a temperature of from about
"20° C. to about 40° C. for a period of from about 3 to
about-5 hours: The 68,7«-dibromo compound thus. pre-
pared in dehydrobrominated in a nifrogenous base, €.8.

pyridine or collidine in accordance with the usual proce--

dure, i.e., heating at about 40° C. to about 175° C. for
from about 1 to about 5 hours. Dioxane and other low-
er aliphatic ethers are also useful solvents. :

Compounds within the purview of this invention hav-
ing a 17«-acylated hydroxyl group -are prepared by con-
ventional methods, i.e., treatment with the correspending
anhydride and a catalytic amount of p-toluenesulfonic
acid. In the event the anhydride is a solid, a reaction
inert solvent such as.a halogenated hydrocarbon solvént

~ containing up to two carbon atoms is employed. Witk
liquid anhydrides such ac acetic anhydride or caproic an-
hydride, the anhydride itself serves as a solvent. ~Reac-
tion is effected by simply maintaining the reactants in
admixture with each other at a temperature of from about
20° C. to about 30° C. for a period of from about 10
to about 24 hours. )

It will be recognized that. this treatment results in an
acid salt of the acylated compound. It may be isolated
by evaporation of the solvent. Purification may be ef-
-fected by washing the residue with dilute aqueous -alkali,
for example, 2% sodium carbonate solution. ‘This.treat-
ment also results in neutralization of the acid and forma-
tion of the free base. Alternatively, the free base may‘be
obtained by evaporating the solvent, dissolving the resi-
due in a minimum amount of water and adding sufficient
aykaline reagent to neutralize the solution. Most of the
free base will precipitate and may be recovered by filtra-
tion. Any free base remaining in the solution may be
isolated by extraction with an organic solvent followed
by the usual freatment. :

With compounds in which one or both of Ry and Ry
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are hydrogen, acylation should be effected before reaction
with the amine.

The biologically active compounds of this ‘invention
may be-administered alone or-in combination with: other
active ingredients. They-will usually be administered in
compositions together with pharmaceutically acceptable
carriers, the choice of which is determined by the pre-
ferred route of administration, the solubility of the com~
pound and the standard pharmaceutical practice. In gen-
eral, the dosage of thess compounds is of the same order
of magnitude as the dosage of 17-acétoxyprogesterone,
17-ethynyl. - 19 - nortestosterone and 17 «-ethynyl-A5(10)-
estren-17a-0l-3-6ne; and they are used to treat the same
types of physiological conditions. Because of their high
order of progestational activity, it is sometimes possible
to utilize these compounds at a lower dosage level than
is usually employed with the above-mentioned progesta-
tional agents, .

As stated abovs, the compounds of this invention are
also useful for the preparation of certain 21-methylene
derivatives of progesterone and 21-halomethyi deriva-
tives of progesterone both of which have useful progesta-
tional activity. The reactions by which these.compounds
are prepared are described more fully in the above-iden-
tified copending patent applications. In general, the 21-
méthylene compounds are prepared by mixing quaternary
ammonium halides of this invention in an aqueous solu-
tion at a-pH of from about 7 to about 12 at a tempera-
ture of from about 20° C. to about 30° C. for a period
of from about 1 to about 6 hours. The 21-halomethyl
compounds are prepared by reaction between the steroid
substrate and anhydrous hydrogen halide in a reaction
inert organic solvent at a temperature of from about 10°
C. to about 30° C. for a period of from about 10 min-
utes to about 80 minutes. The reaction with hydrogen
fluoride is catalyzed with antimony trifluoride, and the
reaction with hydrogen chioride is catalyzed with stannic
chiloride.  They may also be prepared in situ by forma-
tion of the -quaternary in an alkanol such as methanol
or ethanol and decomposition of the quaternary by re-
fluxing for about from 5. to about 24 hours. The reac-
tion is best carried out on an acid addition salt in the
presence of an alkaline reagent such as sodium acetate.
An excess of alkyl halide and base is used. 'The amount
is not critical, for example, 50% to 1000% molar excess
may be used:

The following examples are given solely for the pur-
posé of illustration and are not to be construed as limi-
tations of this. invention, many. variations of which are
possible without departing from the spirit.or scope thereof.

1In the following examples, compounds marked with
an asterisk ‘are used for the preparation of compounds

* within the scope of this invention, but are not themselves
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embodied within the class.
EXAMPLE I*
21-Dim ethylaminomethyl—A5-Pregnene—3 8-01-20-One

A total of 50 grams. of AS-pregnene-3p-0l-20-one was
taken up in 750 ml. of propanol containing 24 grams
of paraldehyde, 80 grams of dimethylamine hydrochlo-
ride and 3 ml. of dilute hydrochloric acid. The mixture
was refluxed under nitrogen for 16 hours and the hot
mixture filtered. The filtrats was evaporated in vacuo
and the residue digested in approximately 200 ml. of hot
0.25N hydrochloric acid. The solid was removed by fil-
tration and the filtrate adjusted to a pH value of approxi-
mately 10 with aqueous 10% sodium carbonate. The
solution was extracted with chloroform, the organic layer
dried over anhydrous sodium sulfate, filtered and the sol-
vent removed in vacuo.to leave the desired product as a
residue. :

EXAMPLE II*

21-Dimethylaminomethyl-AS-Pregnene-38-01-20-One
o Methyl Bromide

A solution of 7.5 grams of the product prepared in Ek-
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ample I in 180 ml of methanol and 80 ml. of methyl
bromide was allowed to stand overnight and then evap-
orated to dryness in vacuo. The residue was triturated
with acetone and the desired product recovered by fitra-
tion. An additional crop of the quaternary compound
was obtained by evaporation of the acetone filtrate and
purified by trituration with methanol.

EXAMPLE IIT#
21-Methylene-A5-Pregnene-38-01-20-One

A solution of 200 mg. of the product prepared in the
previous example in 10 ml. of water was prepared and
clarified by filtration. To the solution, there was added
68 mg. of sodium bicarbonate in 2 ml. of water at 25°
C. A white precipitate of the desired product separated
immediately. The suspension was stirred for 1 hour,
filtered, washed with water and dried in vacuo.

EXAMPLE IV*
21-Methylene-A%-Pregnene-3,20-Dione

To a solution of 5 grams of the product prepared in
the previous example, there was added 15 ml. of a solu-
tion of chromium trioxide in 9:1-acetic acid-water solu-

tion containing 76 mg. of chromium trioxide per ml. of -

solution. The mixture was kept at room temperature
during the addition and for an additional 4 hours. At
“the end of this period, 2 ml. of concentrated hydrochloric
acid was added and the solution was maintained at room
temperature for an additional 5 hours. The desired com-
pound was precipitated by the addition of water and re-
covered by filtration.

EXAMPLE V*
21-Methylene-Al4-Pregnadiene-3,20-Dione

A mixture of 0.8 gram of the product prepared in
the previous example, 0.8 gram of freshly sublimed
selenium dioxide and 10 ml. of tert-butanol was heated
in a nitrogen atmosphere for 10%% hours at 175° C. The
solution was filtered and the desired product precipitated
by the addition of water. 1t was isolated by fltration.

EXAMPLE VI*
21-Methylene-A%8-Pregnadiene-3,20-Dione

A mixture containing 1.3 grams of the product pre-
pared in Example IV and 3.5 grams of chloranil in 30
ml. of tert-butanol was refluxed in a nitrogen atmosphere
for 18 hours. The reaction mixture was then diluted
with 250 ml. of chloroform. The solvent solution was
washed with several small portions of 5% sodium’ hy-
droxide solution and then with water. It was dried over
anhydrous sodium sulfate, filtered and concentrated in
vacuo to leave the desired product as a residue.

EXAMPLE VII*
21-Methylene-Al46-Pregnatiiene-3,20-Dione

A mixture containing 2.6 grams of the product pre-
pared in Example V and 6.0 grams of chloranil in 60
ml. of tert-butanol was refluxed in 2 nitrogen atmosphere
for 18 hours. The reaction mixture was then diluted with
250 ml. of chloroform. The solvent solution was washed
with several small portions of 5% sodium hydroxide solu-
tion and then with water. It was dried over anhydrous
sodium sulfate, filtered and concentrated in vacuo to
leave the desired preduct as a residue. i

EXAMPLE VIII
21-Methylaminomethyl-At-Pregnene-3,20-Dione

A total of 10 grams of 21 methylene-At-pregnene-
3,20-dione was taken up in 200 mi. of a 1:1 water-di-
oxane mixture and a 30% molar excess of methylamine
was bubbled into the solution. The solution was main-
tained at 20° C. for 6 hours and the desired product ob-
tained by removal of the solvent in vacuo.
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The following compounds were similarly prepared:

21-methylaminomethyLAl'4-pregnadiene-3,20-dione
21-methylaminomethyl-A%6-pregnadiene-3,20-dione

“21-methylaminomethyl-Al46-pregnatriene-3,20-dione

EXAMPLE IX
21-Aminomethyl-A%-Pregnene-3,20-Dione

A total of 10 grams of 21-methylene-A%-pregnene-
3,20-dione was taken up in 300 ml. of tetrahydrofuran
and an equimolar portion of aqueous ammonjum hy-
droxide was added. The solution was maintained at 20°
C. for 1 hour and the desired product obtained by evapo-
ration of the solvent.

The following compounds were similarly prepared:

21-aminomethyl-Al4-pregnadiene-3,20-dione
21-aminomethyl-A4S-pregnadienc-3,20-dione
21-aminomethyl-AL46-pregnatriene-3,20-dione
EXAMPLE X
21-Butylaminomethyl-A%-Pregnene-3,20-Dione

A total of 10 grams of 21-methylene-At-pregnene-3,20-
dione was taken up in 300 ml. of a 1:1 water-dioxane
mixture. A 30% molar excess of butylamine was added
and the mixture was maintained at 40° C. for 6 hours.
The solvent was removed in vacuo to leave the desired
product as a residue. .

- The following compounds were similarly prepared:

21-butylaminomethyl-AlL4-pregnadiene-3,20-dione
21-butylaminomethyl-A%$-pregnadiene-3,20-dione
21-butylaminomethyl-AL48-pregnatriene-3,20-dione
21-dipropylaminomethyl-A4-pregnene-3,20-dione
21-dipropylaminomethyl-Al4-pregnadiene-3,20-dione
21-dipropylaminomethyl-A%6-pregnadiene-3,20-dione
21-dipropylaminomethyl-At4:8-pregnatriene-3,20-dione
21-pyrrolidinoaminomethyl-A%-pregnene-3,20-dione
21-pyrrolidinoaminomethyl-Al-4-pregnadiene-3,20-dione
21-pyrrolidinoaminomethyl-A46-pregnadiene-3,20-dione
21-pyrrolidinoaminomethyl-A1s4:6-pregnatriene-3,20-dione
21-piperidincaminomethyl-A%-pregnene-3,20-dione
21-piperidinoaminomethyl-Al4-pregnadiene-3,20-dione
21-piperidinoaminomethyl-A%6-pregnadiene-3,20-dione
21-piperidinoaminomethyl-Al45-pregnatriene-3,20-dione
21-morpholinoaminomethyl-At-pregnene-3,20-dione
21-morpholinoaminomethyl-Al4-pregnadiene-3,20-dione
21-morpholincaminomethyl-A%5-pregnadiene-3,20-dione
21-morpholinoaminomethyl-Al46-pregnatriene-3,20-

dione

EXAMPLE XI*
68-Bromo-Pregnane-38,54-Diol-20-One

A solution of 7 grams of Se«,6a-0xido-pregnane-38-ol-
20-one in 700 ml. of dry 1:1 benzene-ether was prepared.
A 50% molar excess of anhydrous hydrogen bromide
was bubbled through the solution at 25° C. over a period
of 4 hours.. The solution was washed with 5% aqueous
sodium carbonate until neutral and then with an equal
volume of water. It was dried over anhydrous mag-
nesium sulfate, filtered and concentrated to dryness.

This same procedure was employed to prepare 68-
chloro-pregnane-38,5«-diol-20-one.

EXAMPLE XII*

21-Dimethylaminomethyl-68-Bromo-Pregnane-
38,5«~-Diol-20-One

A total of 25 grams of the product prepared in the
previous example was taken up in 350 m!. of methanol
containing 12 grams of paraldehyde and 40 grams of
dimethylamine sulfate. The mixture was maintained at
100° C. under pressure for 20 hours. The hot mixture
was then filtered and the solution evaporated in vacuo.
The residue was digested with hot 0.25 N hydrochloric
acid, filtered and the filtrate made basic with 10% so-
dium carbonate. The solution was extracted with ethyl-
ene chloride. = The organic layer was dried over- anhy-
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" drous sodium sulfate, filtered and the solvent removed in
vacuo to leave the desired product as a.residue,
This same procedure was used to prepare 21-dimethyl-
aminomethyl-68-chloro-pregnane-3p,Sa-diol-20-one.
The procedure of Example T was used
compounds to the following quaternary ammonium com-

pounds: - - ) :
21-dimethylanﬁnomethyl—6ﬁ-brbmo—pregnane-35,5a-diol-
20-one methyl bromide © © - ’
21-dimethylaminomethy1-6ﬁ-chloro-pregnane-3B,Soc-diol-
20-one methyl bromide . '
. EXAMPLE XJII*
21-Methylene-68-Bromo-Pregnane-3 8,5a-Diol-20-One

A solution containing 2 grams of the quaternary .am-

monium compound prepared in the previous example was’

dissolved in 500 ml. of water and stirred at 20° C. for
6 hours. The desired product separated and was recov-
ered by filtration.

" This same procedure was employed for the preparation
of 21-methylene-68-chloro-pregnane-38,5 e~diol-20-one.

- EXAMPLE XIV* -
21-Methylene-68-Bromo-Pregnane-3 «-01-3,20-Dione

Chromic anhydride-(0.125 gram) was added to 15 . ml.
of pyridine at approximately 5° C.- The mixture was
allowed to warm spontaneously to room temperature. To
this solution, there was added 2.5 grams of the product
prepared in the previous example in 20'mi. of pyridine
and the mixture was allowed to stand at room tempera-
ture for 24 hours. It was extracted with_ether and the
ether solution washed twice with 5% aqueous hydro-
chloric -acid and then with water. ¢
dried over anhydrous sodium sulfate, filtered and the
desired product obtained by removal of the ether in
vacuo, ‘

EXAMPLE XV*

21-Methylene-6 a-Bromo-A%-Pregnene-3,20-D ione
" Atotal of 5 grams of the product prepared in_the pre-
vious example was taken up in 200 ml. of 0.005 N sodiam
hydroxide in aqueous tert-batano! and the mixture main-
tained at 25 to 30° C. for 17 hours. The mixture was
nentralized by the cautious addition of 29 hydrochloric
acid and extracted with chloroform. The chloroform
solution was dried over anhydrous magnesium sulfate,
filtered and the desired product obtained by removal of
the solvent in vacuo. o
This same procedure was employed to prepare 21-meth-
ylene-6u-chloro-A4-pregnene-3,20—dione. :
EXAMPLE XVI*
21-Methylene-6 a-Bromo-Al4-Pregnadiene-3,20-Dione.

This compound and 21-methylene-6a-chloro-Al4-preg-
nadiene-3;20-dione were each prepared from the products
. of the previous example using the procedure of Ex-

ample V. : ‘ .

. EXAMPLE XVII*
21-Methylene-6-Chloro-A%S-Pregnadiene-3,20-D ione

“This compound was prepared from the 6-chloro prod-
uct of Example X VI using the procedure of Example VL

' EXAMPLE XVHI*

21-M ethylene-6-Chloro-A1»4,G-Pregnatrien ¢-3,20-Dione
This compound was prepared from the product of Bx-
ample XVIH using the procedure of Example VI. - ’

‘ EXAMPLE XIX

21-M eihylczminomethyl—6a-Bromo—A4-Pregnen e-
3,20-Dione

A total of 10 grams of 21-methylene-6a-bromo-a*-

pregnene-3,20-dione was taken up in-600 ml. of 1:1 water-
7 dioxane containing an equimolar portion of methylamine.

to convert these

The ether layer was
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The mixture was maintained at 20° C. for 6 hours and
the desired product recovered by evaporation of the sol-
vent in-vacuo. . )
This identical procedure was used to prepare the fol-

Z-I;methyléminomethy1-6oc-chloro-A4-pregnene-3,20~dione'
21-methylaminomethyl-6o-bromo-Al4-pregnadiene-3 ,20-
dione

' 21-methylaminomethyl—Gq—chloro-Al,‘i—pregnadiene-?),20-

dione : .
21-methylaminomethyl-6-chloro,-A4»5-pregnadiene-3 ,20-
dione i
2 l-methylaminoethyl-6-chloro~A1’4:5—pregnatriene-3,20-
dione
EXAMPLE XX

- 21 -Aminomezhyl-6oc-Bromo-A‘*-Pregnene—3,20-Di0né

This - compound and 21-aminomethyl-6a-chloro-At-
pregnene-3,20-dione were prepared from the products. of
Example XV using the procedure of Example IX.

“The following compounds were similarly prepared:

21-aminomethyl-6a-bromeo-Al-4-pregnadiene-3,20-dione

: 21-aminomethyl—ﬁé;—chloro-Ali‘l-pregnadiene-S,20-dione

2 1-aminomethyl-6-chloro-A%S-pregnadiene-3,20-dione
21-aminomethyl-6-chloro-Al46-pregnatriene-3,20-dione

" EXAMPLE XXI

21-Butylaminomethyl-6a-Bromo-A%-Pregnene-
C - . 3,20-Dione

This compound and 2-butylaminomethyl-6a-chloro-Af-
pregnene-3,20-dione were prepared from the products of
Example VX using the procedure of Example X.

The following compounds were similarly prepared:

; 21-butylaminomeihyl-6uechloro-A4-pregnene-3,20-dione

21-butylaminomethyl-Ga-bromo-AL4-pregnadiene-3,20—
dione
21-butylaminomethyl—6u-chloro—AL4-pregnadiene—3,2{)-
dione
21-butylaminomethyl—6-chloro-A4:6—pregnadiene-3,20-
dione
?.1-butylaminomethyl’-6-chloro-A1’4'“-pregnatriene-3,20-
dione ]
21-dipropylaminomethyl-Soq#bromo-M-pregnene-S,20-
dione L .
21-dipfcpylaminométhyl-tia-chloro-A4-pregnene-3,20-
dione ) B
21-dipropyiaminomet_hyl-&c-bromo-zﬂ!‘?-pregnadiene-
3,20-dione . o e
21-dipropyiaminomethyl-6a-chloro-A1-4-pregnadiene-
3,20-dioze =
21-dipropylami.nomethyl-ﬁ-chloro-A‘lv?-pregnadiene-
3,20-dione o
21—dipropylamin0methy1—6-chloro-Ali‘i’s-pregnatriene-
3,20-dione o '
21-pyrrolidi»noaminomethyl—6a-bromo-A4-pregnene-3,20—
dione
2l-pyrrolidinoaminomethyl-ﬁa—chloro-A4-pregnene-3,20-
dione :
21-pyrrolidinoaminomethy1-6oz,-bromo-A1:4-pregnadiene-
3,20-dione '
21-pyrrolidinoaminomethyl—6a—chloro-NA-pregnadiene-
3,20-dione .
21-pyrrolidinoaminomethyl-G-chloro-A‘l:ﬁ-pregnadiene-
3,20-dione :
21-pyrrolidinoaminomethyl-ﬁ-chloro-AL4'5-pregnatriene-
3,20-dione
21-piperidinoamincmethyl—6a—bromo-A‘*-pregnene-S,ZO-
dione
21-piperic]inoaminomethy1-6a-chloro-A4-pregnene-3,20-
dione
21-piperidinoaminomethyl-Ga—bromo-Al»4-pregnadiene-
3,20-dione
21-piperidinoaminomethyl—6u-chloro-A1:4-pregnadiene-
3,20-dione -



3,038,855

17

2 1-piperidinoamjnomethyl-6-chloro-A4:s-pregnadiene-
3,20-dione

21 -piperidinoaminomethylﬁ-chloro-Al»4'6-pregnatriene-
3,20-dione

2l-morpholinoaminomethyl-ﬁa—bromo-A4-pregnene-
3,20-dione

21-morpholinoaminomethyl-6 a-chloro-A%-pregnene-3,20-
dione

: 21-morphoIinoaminomethyl-6oc-bromo—A1'4-pregnadiene-
3,20-dione )

21-morpholinoaminomethyl-;6a-chloro-A1»4-pregnadiene-
3,20-dione .

21-morpholinoaminomethyl-6-chloro-A4»G-pregnadiene-
3,20-dione

21 -morpholinoaminomethyl-6-chloro-A1»4»6-pregnatriene-
3,20-dione

EXAMPLE XXI1*
21-Dimethylaminomethyl-68-M ethyl-Pregnane-38,5qa-
Diol-20-One

This compound was prepared from the knmown com-
pound, 6p-methyl-pregnane-38,5a-diol-20-one using the
procedure of Example 1.

EXAMPLE XXUI#*
21-Dimethylaminomethyl-68-M. ethyl-Pregnane-3p,5«-
Diol-20-One Methyl Bromide

This compound was prepared from the product of

the previous example using the procedure of Example II.
EXAMPLE XXIV*
21-Methylene-68-Methyl-Pregnan e-383,50-Diol-20-One

This compound was prepared from the product of the
previous example using the procedure of Example 111,

EXAMPLE XXV*
21-Methylene-68-Methyl-Pregnane-5x-01-3,20-Dione

This compound was prepared from the product of the
previous example using the procedure of Example 1V,

EXAMPLE XXVI*
21-Methylene-6a-Methyl-A%-Pregnene-3,20-Dione and
21-Methylene-6p-Methyl-A%-Pregnene-3,20-Dione

“These compounds were prepared from the product of
the previous example by dehydration in 0.005N sodium
hydroxide according to the procedure of Example XV.
A mixture of isomers was obtained and separated by
crystallization from acetone and water. The 68-methyl
compound. predominated and precipitated from solution
first.

EXAMPLE XXVII*
© 21-Methylene-6a-Methyl-AV4-Pregnadiene-3,20-Dione and
21-Methylene-68-Methyl-Al4-Pregnadiene-3,20-Dione

These compounds were prepared from the product of
Example XXVI using the procedure of Example V.

EXAMPLE XXVIIi*
21-M etlzylene-ti -Methyl-A%8-Pregnadiene-3,20-Dione
This compbund was prepared from the products of Ex-
ample XXVI using the procedure of Example VI.
EXAMPLE XXIX*
21-Methylene-6-M. ethyl-Al:%G-Pregnatriéne-S,ZO-D ione

This compound was prepared from the product of the
previous example using the procedure of Example VII.

EXAMPLE XXX

21-Methylaminomethyl-6a-Methyl-A%-Pregnene-
- 3,20-Dione
This cempound and 21-methylaminomethyl-65-methyl-
A*-pregnene-3,20-dione were prepared from the product
of Example XXVI using the procedure of Example V.
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The following compounds were similarly prepared:

21-rpethylaminom_ethyl—6nc-methy-l-Al»4-pregnadi1,1e-3,,2,0-

2 1’511;.;§1ylaminomethy}-Gﬁ-methyl-A1:4-pregnadiene-3,20-

2 lfirg’ent;ylanﬁnomethyl-6-methy1-A4f6—pregnadigne-3 ,20-

21zr;g;gylaminomethy-l-ﬁ-methyl-A1»4'6—prégnatriene-3,20—
ione

EXAMPLE XXX1
21 -Aminomethyl-6u-Methyl-A*-Pregnene-3,20-Dione

This compound and 21-aminomethyl-68-methyl-A%-preg-
nene-3,20-dione were prepared from the products of Ex-
ample XXVI using the procedure of Example IX.

The following compounds were similarly prepared:

2‘1—aminomethylﬂ6a-methyI-A1-4-pregn_adiene-3,20—dione
21-aminomethyl-68-methyl-AL4-pregnadiene-3,20-dione
21-aminomethyl,-6-methy1—A4’s-pregnadiene-3,20~dione

21-aminomethyl-G-methyl-AMx6—pregnatriene-3,20-dione

EXAMPLE XXXII
21-Butylaminomethyl-6x-methyl-A%-Pregn ene-3,20-Dione

This compound and 21-butylaminomethyl-68-methyl-
Af-pregnene-3,20-dione were prepared from the products
of Example XXVI using the procedure of Example X.

The following compounds were similarly prepared:

2 1-butylaminomethyl-6u-methyl-A1»4-pregnadiene-3 ,20-
dione

21-butylaminomethy!-68-methyl-Al4-pregnadiene-3,20-
dione )

2 1-butylaminomethyl—6-methyl-A‘*""-pregnadiene-3 ,20-
dione

2 1-butylaminomethyl-G-methyl-Al'4v6-pregnatriene-3y,20-
dione :

21-dipropylaminomethyl-6a-methyl-A4-pregnene-3,20-
dione

2 1-dipropylaminomethyl-6/3-methyl-A4-pregnene~3 ,20-
dione .

21-dipropylaminomethyl-6 a-methyl-Al4-pregnadiene-
3,20-dione

2 1-dipropylaminomcthyl-6,8-methyl-A1»4-pregnadiene-
3,20-dione

21-dipropylaminomethyl-6-methyl-A%6-pre gnadiene-
3,20-dione

2 1-dipropylaminomethyl—G-methyI—A1'4’6-pregnatriene-
3,20-dione )

2 1-pyrrolidinoaminomethyl-6a-methyl-A4-pre gnene-3,20-

_dione

21-pyrrolidinoaminomethyl-6 A-methyl-A-pregnene-3,20-
dione '

2 1-pyrrolidinoaminomethy1-6oc-methy1—A1A-pregnadiene-
3,20-dione .

21-pyrrolidinoaminomethyl-6 B-methyl-Al4-pregnadiene-
3,20-dione

2 1-pyrrolidinoaminomethyl-6-me,thyl-A’*nﬁ—pregnadicne-
3,20-dione

21 -pyrrolidinoaminomethyl—6»methyl-A1r4»5-pregnatriene-
3,20-dione

2 1-piperidinoaminomethyl-6a-methyl-44-pregnenc-3 ,20-
dione

2 1-pipen‘dinoaminomethyl-6ﬁ-methy1—A4-pregnene-3_,20-
dione :

2 _1-piperidinoaminomethyl-6oc-methyI-AlA-pregnadie_ne-
3,20-dione

21 -p_iperidinoaminomethyl-6ﬁ—methyI-A1A-pregnadiene-
3,20-dione :

2l-piperidinoaminomethyl-6-methy1-A4»G-pregnadiene- :
3,20-dione :

21 -piperidincaminomethyl-6-methyl~A1-‘¥»G-pregnatriene-
3,20-dione

21-morpholinoaminomethyl-6 a-methyl-A%-pregnene-3,20-
dione
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21-morpholinoaminomethyl-65-methyl-Af-pregnene-3,20-
dione

'2l-morpholinoaminomethyl-Sa-methyl—Alv4-pregnadiene— -

3,20-dione .
21-morpholincaminomethyl-63-methyl-aAl-+-pregnadiene-

3,20-dione . :
21-morpholinoaminomethyl-6-methyl-A*S-pregnadiene-

3,20-dione ) .
21-morpholinoaminomethyl-6-methyl-Al4.6-pregnatriene-

3,20-dione

EXAMPLE XXXIII*
Sa-Bromo-68-Fluoro-Pregnane-38-01-20-One

. Anhydrous - hydrogen- fluoride (168 grams) was col-
lected directly from the cylinder in a polyethylene vessel
and cooled to —70° C. It was cautiously added to dry
tetrahydrofuran also cooled to —70° C. and contained

in a polyethylene vessel. - Considerable heat was evolved,

the temperatire rising to.approximately 6° C. The mix-
ture was recooled to —70° C. and then added with
vigorous stirring to a suspension of finely powdered N-
bromoacetamide (26.8 grams) and A’-pregnene-3g-0l-20-
. one (55 grams) in 430 ml. of methylene chloride at —70°
C. After maintaining for 1 hour at between —50° C. and
—70° C., the entir¢ reaction mixture was poured cau-
tiously into 3 liters of water containing 800 grams of
potassium carbonate, the mixture being stirred during the
addition. = The organic layer was separated and the
aqueous layer extracted with two 100 ml. portions of
methylene chloride. - The combined organic layers were
washed with 5% potassium bicarbonate solution until
neutral, then with water and finally dried-over anhydrous
sodium sulfate. The solvent was removed in vacuo to
leave the desired product as a residue.

EXAMPLE XXXIV*

- 21-Dimethylaminomethyl-5a-Bromo-68-Fluoro-
Pregnane-38-01-20-One

This compound was prepared from the product of the
previous example using the procedure of Example I.

EXAMPLE XXXV*

Dimethylaminomethyl-5a-Bromo-68-Fluoro-Pregnane- .-
© 38-01-20-One Methyl Bromide

This compound was prepared from the product of the
previous example using the procedure of Example IL

EXAMPLE XXXVI*

2I-M eth);lene-S a-Bromo-68-Fluorc-Pregnane-
: 38-01-20-One -

This compound was ?repared from the product of the
previous example using the procedure of Example III..

" EXAMPLE XXXVII*
21-Methylene-5a-Bromo-6p-Fluoro-Pregnane-3,20-One

This compound was prepared from the product of the
- previous example using the procedure of Example XIV.

EXAMPLE XXXVIII¥ )
21-Methylene-68-Fluoro-A%-Pregnene-3,20-Dione

A mixture containing 5 grams of the product of the
previous example and an equimolar portion of anhydrous
sodium " acetate was refluxed in 300 ml. of methanol for
40 minutes. The mixture was poured into.2 liters of water
and the desired product which precipitated was collected
by filtration.

. EXAMPLE XXXIX* )
' 21-Methylené—6ﬁ-Flaoro-A1:4-Pregnadiene-3,20-Diohe

This compound was prepared from the product of the
previous example using the procedure of Example V.
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. - EXAMPLE XL* - S
21-Methylene-6-Fluoro-A4:6-Rregnadiene-S,20-Dione
This compound was prepared from the product of Ex-
ample XXXVIII using the procedure of Example VI
EXAMPLE XLI*
21-Methylene-6-Fluoro-Al48-Pregnatriene-3,20-Dione
This compound was prepared from the product of -
the previous example using the procedure of Example V.
EXAMPLE XLIHI
21-Methylaminomethyl-6«-Fluoro-At-Pregnene-3,20-
Dione :

This compound was prepared from the product of Fx-
ample XXXVIIL The 6g-fluoro compound was first pre-
pared according to the procedure of Example XIX. Isom-
erization was effected by bubbling anhydrous HCI into

-a chloroform solution while maintaining the temperature

at —50° C. The hydrochloride which formed was neu-
tralized with aqueous bicarbonate solution and the de-
sired ‘product isolated by evaporating the solvent after
drying over sodium sulfate.

The following compounds were similarly prepared:

: 21-methylaminomgthyl—6oc-ﬂuoro-A1,4-pregnadiene-3,20-

30

_dione :
21-methylaminomethyl-6-fluoro-A%S-pregnadiene-3,20-
dione - ) : : :
21-methylaminomethyl—G-ﬂuoro-A1,4:G-pregnatriene-3 ,20-
dione .
EXAMPLE XLHI

21-Aminomethyl-6a-Fluoro-A%-Pregnene-3,20-Dione
This ‘compound was prepared from. the product of

" Example XXXVIII. The 6g-compound was first pre-
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pared using the procedure of Example XX: Isomeriza-
tion was effected using the procedure of Example XLII.
The following compounds were similarly prepared:

21-aminomethyl-6x-fluoro-Al:4-pregnadiene-3,20-dione
21-aminomethyl-6-fluoro-A%$-pregnadiene-3,20-dione
21-aminomethyl-6-fluoro-Al46-pregnatriene-3,20-dione

» EXAMPLE XLIV
21-Butylaminomethyl-6a-Fluoro-At-Pregnene-3,20-Dione

This compound was prepared from the product of
Example XXXVIII. ‘The 68-compound was first pre-
pared using the procedure of Example XXI.  Isomeriza-
tion was effected as in Example XLIL

The following compounds were similarly prepared:
21-butylaminomethyl-6e-fluoro-Al-4-pregnadiene-3,20-

dione o
21-butylaminomethyl-6-fluoro-A%6-pragnadiene-3,20-

dione . )
21-butylaminomethyl-6-fluioro-Al48-pregnatriene-3,20-

dione . : .
21-dipropylaminomethyl-6«-fluoro-A%-pregnene-3,20-

dione
21-dipropylaminomethyl-6«-fluorg-Al4-pregnadiene-3,20-

dione : o '
21-dipropylaminomethyl-6-fluoro-A%$-pregnadiene-3,20-

dione . '
21-dipropylaminomethyl-6-fluoro-Al:4:8-pregnatriene-3,20-

dione . - .
21-pyrrolidinoaminomethyl-6a-fluoro-At-pregnene-3,20-

dione - 3
21-pyrrolidinoaminomethyl-6a-fluoro-Al-4-pregnadiene-

3,20-dione s ) :
21-pyrrolidinoaminomethyl-6-fluoro-A%5-pregnadiene-

3,20-dione B
21-pyrrolidinoaminomethyl-6-fluoro-Al48-pregnatriene-

3,20-dione =
21-piperidinoaminomethyl-6«-fluoro-A¢-pregnene-3,20-

dione
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21-piperidinoaminomethyl-6a-fluoro-Al4-pregnadiene-
3,20-dione
21-piperidinoaminomethyl-6-fiucro-A%S-pregnadiene-
3,20-dione
21-piperidinoaminomethyl-5-fluoro-Al46-pregnatriene-
3,20-dicne
21-morpholinoaminomethyl-6a-fluoro-A-pregnene-3,20-
dione
21-morpholinoaminomethyl-6 a-fluoro-Al4-pregnadiene-
3,20-dione
21-morphoiinoaminomethyl-6-fluoro-A%$-pregnadiene-
3,20-dione
21-morpholincaminomethyl-6-fluoro-Al-46-pregnatriene-
3,20-dione

The procedures illustrated in the above examples were
repeated using AS-pregnene-3g,17a-01-20-one (17-hydroxy
pregnenolone) as the starting material to prepare the
following compounds:

21-methylaminomethyl-Af-pregnene-17a-0l-3,20-dione

21-methylaminomethyl-AL4-pregnadiene-17e-01-3,20-
dione

2 1-methylaminomethyl-A4-G-pregnadiene-17oc-‘ol-3,,2(}-
dione

21-methylaminomethyl-Al4.6_pregnatriene-174-01-3,20-
dione

21-butylaminomethyl-At-pregnene-174-01-3,20-dione

21-butylaminomethyl-Al4-pregnadiene-17 «-01-3,20-dione

21-butylaminomethyl-A%S-pregnadiene-17«-01-3 ,20-dione

21-butylaminomethyl-Al:46-pregnatriene-17«-01-3 ,20-
dione

21-dipropylaminomethyl-a%-pregnene-1 7«-0l-3,20-dione

21-dipropylamincmethyl-Al4-pregnadiene-17 «-0]-3 ,20-
dione '

21-dipropylaminomethyl-a%6-prégnadiene-17-0l-3 20-
dione

21-dipropylaminomethyl-AL46-pregnatriene- 17«-01-3,20-
dione

21-pyrrolidinoaminomethyl-A%-pregnene- 17a-01-3,20-
dione

21-pyrrolidinoaminomethyl-Al4-pregnadiene-17e-01-3 ,20-
dione

21-pyrrolidinoaminomethyl-A%6-pregnadiens-17e-0l-3 ,20-
dione

2 I-pyrrolidinoaminomethyl-Al46-pregnatriene-17 -0l
3,20-dione

21-piperidinoaminom ethyI-A4—pregnene-17 2-01-3,20-dione

21 -piperidinoaminomethyl-Al4-pregnadiene-17 «-01-3,20-
dione

21-piperidincaminomethyl-A% b-pregnadiene-17a:01-3,20-
dione .

21-piperidinoaminomethyl-Al:46-pregnatriene-1 7x-01-3,20-
dione

21-morpholine-aminomethyl—A4-pregnene~l7a-ol-3 ,20-
dione

21-morpholinoaminomethyl-Al4-pregnadiene-1 7a-01-3,20-
dione

21 -morpholincaminomethyl-A46-pregnadiene- 172-01,3,20-
dione

21-morpholino aminomethyl-A_lAﬁ—pregnatriene- 1701~
3,20-dione

21 -methylaminomethyl—éoc-bromo-A4-pregnene-17 «-0]-
3,20-dione

2 1-methylaminomethyl-6a-bromo-A1-4-pregnadiene- 17~
01-3,20-dione

2 1—methylaminomethyl—Ga-chloro-A4-pre gnene-17¢-0l-
3,20-dione

21-methylaminomethyl-6 oc-chlorO-A1»4—pregnadi_er;e- 170~
0l-3,20-dione

2 1-methyla-minome‘thyl-6-chloro-A4,5-pregnadiene-17 o-0l-
3,20-dione

2 1-methylaminomethyl-6-chloro-A1ﬁﬁ-pregnatriene-l T~
0l-3,20-dione

21-aminomethyl-6 a-bromo-Af-pregnene-17a-0l-3,20-dione
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21-aminomethyl-6«-bromo-Al4-pregnadiene-17x-01-3,20-
dione

21-aminomethyl-6a-chloro-A%-pregnene-17«-0l-3 ,20-dione

21-aminomethyl-6«-chloro-Al4-pregnadiene-1 7«-01-3,20-
dione .

21-aminomethyl-6-chloro-A%S-pregnadiene-17«-0l-3 , 20
dione

21-aminomethyl-6-chloro-AL6-pregnatriene- 17«-01-3,20-

“dione

21-butylaminomethyl-6a-bromo-A%-pregnene-17x-ol-
3,20-dione :

21-butylaminomethyl-6 a-bromo-Al-4-pregnadiene-17«-ol-
3,20-dione

21-butylaminomethyl-6«-chloro-A¢-pregnene-17 «-0}-3,20-
dione

21-butylaminomethyl-6 a-chloro-Al4-pregnadiene-17«-ol-
3,20-dione

21-butylaminomethyl-6a-chloro-A%6-pregnadiene-17¢-0l-
3,20-dione

21-butylaminomethyl-6 a~chloro-Al4.6-pregnatriene-17«-
01-3,20-dione

21-dipropylaminomethyl-6 a-bromo-At-pregnene-17«-ol-
3,20-dione

. _21-dipr,opylaminomethylf6a-br0mo~A1A-pregnadiene-17a—

0l-3,20-diocne

21-dipropylaminomethyl-6 a-chloro-A%-pregnene-17u«-o0l-
3,20-dione

21-dipropylaminomethyl-6 a-chloro-Al4-pregnadiene-17a-
ol-3,20-dione .

21-dipropyl aminomethyl-6-chloro-A%S-pregnadiene-17x-
01-3,20-dione : .

21-dipropylaminomethyl-6 -chloro-Al4S-pregnatriene-17«-
ol-3,20-dione

2 1—,pyrrolidinoamiﬁomethyl-6ac-'bromo-A*—pre gnene-17«-
ol-3,20-dione

21-p yrrolidinoarrﬁnomethyl—6a-bromo‘-A1»4-pregnadiene-
17e-01-3,20-dione

21-pyrrolidino aminomethyl-6a-chloro-At-pregnene-17e-
0l-3,20-dione

21-pyrrolidinoaminomethyl-6 a-chloro-Al4-pregnadiene-
17«-01-3,20-dione

21-pyrrolidinoaminome thyl-6-chloro-A%8-pregnadiene-
17«-01-3,20-dione :

21-pyrrolidinoaminomethyl-6-chloro -Al4S-pregnatriene-
17x-01-3,20-dione ' . :

21-piperidinoaminomethyl- 6a-bromo-At-pregnene-17¢a-
01-3,20-dione .

21-piperidincaminomethyl-6 o-bromo-Al4-pregnadiene-
17-01-3,20-dione :

2 1—piperidinoaminomethyl—_6a-chlo:o-A4-pregnene- 17a-0l-
3,20-dione :

) 21;piperidinoamiuome‘thyl-_6cc-chloro—A1:4-prégnadiene-

17«-01-3,20-dione , ,
21-piperidinq_aminqmethyl-6-chlor0-A4n5-pregr_1adiene-17u-
ol-3,20-dione ] '
21-piperidinoaminomethyl-6 -chloro-Al48-pregnatriene-
17«-01-3,20-dione
21—morpholinoazm'nomethyLSa-bromo-A4-pregnene-17oc-
0l-3,20-dione . :
21-morphoIinoaminomethyl—@-‘bromo-A1'4-pregnadiene-
17x-01-3,20-dione R
21-morpholinoaminomethyl-6 a-chloro-At-pregnene-17c-
0l-3,20-dione
21 -morpholinoaminom‘ethyl-6oc-chloro-A1’4-pregnadiene-
17w-01-3,20-dione
21-morpholinoa.minomethyl-6-chloro-A4,6~pregnadiene-
17«-01-3,20-dione
21-morpholinoaminomethyl-ﬁ-chloro-Al»4:6-pregnatriene-
17x-01-3,20-dione ‘
21 -methylaminomethyl-sa—methyl-A4-pre gnene-17w-0l-
3,20-dione '
21-methylaminomethy]-Gﬁ-methyl-A4-pregnene~17oc~01-
3,20-dione ,
21-methylaminomethyl-‘6oc-methyl-AM-pregnadiene-17a-
0l-3,20-dione
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21-methylaminomethyl-68-methyl-Al: 4-pregnad1ene -17 0
ol-3,20-dione
21-methyla1mnomethy1 6-methyl—A4 S-pregnadiene-17a-
0l-3,20-dione -
Zl—methylammomethyl -6-methyl-Al4 B-'pregw.tmex:te -17 -
ol-3,20-dione
21- ammomethyldﬁm-methyl—M-pregnene—17u-ol-3 20-dione
21-aminomethyl-68-methyl-At-pregnene- -17a-01-3,20-dione
21-aminomethyl-6e-methyl-Al: 4.pregnadiene-17x-01-3,20-
dione i
21-aminomethyl- Gﬁ-methyl-Al 4-pregnad1ene—17oc-ol -3,20-
. .dione :
21 ammomethyl-s-<m°'thy1-A4~6-pregnad}ene- 172-01-3,20-.
dione
21-aminomethyl- 6-methy1—A1 46 pregnatriene-17«-0l-3,20-
dione . - -
21-butylaminomethyl-6a-methyl-A%-pregnene-17«-0l-3,20-
dione
21-butylaminomethyl-6, ﬁ-methyl—A*—pregnene-17a-01-3 20-
dione
21-butylammamethy1~Gﬁ-methyl-ﬁ-pregnene-17a—01—3 20-
dione = .
21-buty1c.mmomethy1 6u—methy1-A1 4-pregnad1ene -17a-01-
- 3,20-dione
21-buty1ammomethyl—6ﬁ methyl—A1 “4-pregnadiene-17 u—ol—
© 7 3,20-dione :
21-buty1anunomethy1 6-methyI-A4 5—pregnad1ene -17a-ol-
"~ 3,20-dione
21-butylammomethy1 6-methyl-A1 4 G-pregnatnene-lh—ol—
3,20-dione
21-dlpropylammomethyl-6a-methy1-A4-pregnene 17a-01-
3,20-dione
21- dlpropylammomethyl 6/3-methyl—A4-pregnene-17::-01-
3,20-dione
21-d1prcpy1ammomethy1 6a-methy1—A1 4.pregnadiene-17a-
0l-3,20-dione
21-dlpmpyiammomethyI~6ﬁ-methyl-A1 4-pregnad1ene -17 -
ol-3,20-dione
21- d1propy1armnomethy1—6-methyl—A4 S-pregnadiene-17a-
ol-3,20-dione
2l—dlpropylammomethyl-é-methyl—A1 A 6—pregnamema-
17a-01-3,20-dione
21-pyrrohdmoam.nomethyl 6a-methy1—A4-pregnene-17a-
0l-3,20-dione - -
21-pyrrohdmoannnomethyl—6ﬁ-methy1-A4—pregnene 17u—
ol-3,20-dione
21-pyrrohdmoammomethy1 6a~methy1—A1 4-pregnadiene-
- 17a-01-3,20-dione
21-pyrrohd1noa1mnomethyl 6[3—methyl-A1 4=—pregnachene-
~170-01-3,20-dione . -
21-pyrrohdmoammomethyl— -methyl-A4 5—pregnad1ene-
174-01-3,20-dione
2 1-pyrrolvdmoanunomethyl—G-methyl-Al 4 5—pregnatr1ene-
-17a-01-3.20-dione .
Zl-pxpendmoammomethyl 6a~methy1-A4-pregnene-17u-
ol-3,20-dione -
21-piperidinoaminomethyl-ﬁﬁ-methyl-A*-pregnene-17u-
01-3,20-dione =~ -
21-p1per1dmoannnomefhyl 6a—methy1—A1 4-pregnadiene-
17«-01-3,20-dione . : :
21-p1per1dmoammomethy1— p~methy1 -AlL 4~pregnad1ene.» .
17«-01-3,20-dione " .’
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21-morphohnoammomethyl—6-methy1-_A4'5-pregnadiene-
17a-01-3,20-dione

21-morpholmoammomethyl -6-methyl-Al.4S-pregnatriene-
17x-01-3,20-dione

21—methvlammomethyl—ﬁu-ﬁuoro A4-pregnene -17«-0l-
3,20-dione

21-methy1am1nomethyl -6a-fluoro-Al4-pregnadiene-17¢«-ol-
3,20-dione

21-methylammomethy1 -6-fluoro-AtS-pregnadiene-17q«-0l-
3,20-dione

21-methylaminomethyl-6-fluoro-Al:* s-pregnatnene—lh;—
0l-3,20-dione -

21—ammomethy1 6o-fluoro-At-pregaene-17a-o0l-3,20-dione

21-aminomethyl- 6u-ﬁuoro-A1 4-pregnad1ene—17u-ol -3,20-
dione

21-aminomethyl-6-fluoro-At6-pregnadiene-17«-01-3,20-
dicne

21-aminomethyl-6-fluoro-Al4S-pregnatriene-17-0l-3,20-
dione

21 butylanunomethyl-ﬁu-ﬂuom-A4-prevnene-17a-ol-3 20.
dione

21vbutylammomethyl-6a-ﬁuoro-A1:4—pregnadzene-17a-01-
3,20-dione

_21-butylammomethy1 -6-fiuoro-Ad! 6—pregnadlene-17oc—ol.

3,20-dione
21-buty1ammomethyl—6 -fluoro-Al45-pregnatriene-17x-0l.
3,20-dione .

21- dxpropylammomethyl—6u-ﬂuoro-A4-pregnene-17 a-ol-

30

40

45

50

55

. 60

Zl—plpendmoammomethyl 6-methy1-A4 S.pregnadiene-

17x-01-3,20-dione

21-p1per1dmoammomethyl- -methyl-A1 4 6-pragﬂatnene-
17a~01-3,20-dione

21-morphohnoamm0methyl 6oc—methyl A4-pregnene 17oz-
ol-3,20-dione . .

Zi—morphohnoammomethyl -68- methyl—A‘*—pregnene 1Ta-
ol-3,20-dione

) 21amorpholmoammomethyl -Ga-methyl-Al 4—pregnad1ene- -

17-01-3,20-dione
21-nn:yrpholmoammomethyl-éﬁ—met.hyl—A1 “4-pregnadiene-
17«-01-3,20-dione

65
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3,20-dione

21- dlpropylammomethyl -6a-fluoro-Al 4-pregnad1ene—17m-
0l-3,20-dione

21- d1propylammomethyl-6-ﬂuoro—A4:6~pregnvadxene-17a—
o1-3,20-dicne

21- d1propy1amnometh yl-6 6-fluoro-At4S-pregnatriene-17a-
ol-3,20-dione .

21-pyrrohdmoam1nomethyl -6a-fluoro-At-pregnene-17«- -ol.
3,20-dione .

2l-pyrrohdmoammomethyl- 6a-fluoro-Al: 4-pregnad1ene-
17«-01-3,20-dione

21-pyrrohdmoammomethy1—6 -fluoro-A% 6-pregnadnane-
17a-01-3,20-dione

7 21-pyrrohdmoanunomethy1—6 -fluoro-At4 G-]pregnatnene:— :

17a~01-3,20-dione

21-plperldxnoaminomethyl-6a-ﬂuoro-A4-pregnene-17a-ol-
3,20-dione

21-p1per1dmoannnomethyl -6a-fluoro-Al 4—pre"nad1ene-
17«-01-3,20-dione

21—pipeﬁdinoaminomethyl-s-ﬂuoro~A4~G~pregnadiene-17a-
0l-3,20-dione

21-p1per1dmoammomethyl -6 ﬂuoro Al46-pregnatriene-
17«-01-3,20-dione

21 _mqrphol_moammomethyl-6a-ﬂuoro-A4-pregnene-17o¢-
ol-3,20-dione -

21-morpholinoarrﬁnomethyl—&-ﬂuoro-A‘:‘i-pregnadiene- .
17«-01-3,20-dione :

21-morph011noanunomethy1 -6-fluoro-A%S-pregnadiene-
172-01-3,20-dione

21-morphohnoammomethyl 6-ﬂuoro-A1 4 6-pregnatrnane—
17«-01-3,20-dione

: EXAM?LE XLV
21-Diethylaminomethyl-Al4-Pregnadiene-3,20-Dione

A total of 35 grams of Al4-pregnadiene-3,20-dione was
taken up in 500 ml of n-amyl alcohol containing 20
grams of paraformaldehyde, 60 grams of diethylamine
hydrochloride and 2 ml. of dilute hydrochloric acid. The
mixture was refluxed for 2 hours and filtered. The resi-
due was digested with 150 ml of hot 0.25 N hydro-
chloric acid and filtered. The filtrate was adjusted to
a pH-value -of approximately 11 with 10% sodium car-
bonate. The agueous solution was extracted with n-hex-
ane; - The hexane ‘solution was dried over anhydrous
magnesium sulfate, filtered and the desired product ob-
tained by removing the solvent in vacuo.
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The procedure was repeated using the appropriate
starting material to prepare the following compounds:

2 1-diethylaminomethyl-6a-chloro-Alx4—pregnadiene-3,20-
dione

21-diethylaminomethyl-6x-bromo-Al-4-pregnadiene-3 ,20-
dione :

21-diethylaminomethyl-6x-fluoro-Al “pregnadiene-3,20-
dione

21-diethylaminomethyl-6 a-methyl-Al4-pregnadiene-3,20-
dione

21-diethylaminomethyl-68-methyl-Al #4-pregnadiene-3,20-
dione

21-diethylaminomethyl-Al46-pregnatriene-3,20-dione

21-diethylaminomethyl-6-chloro -Al48.pregnatriene-3,20-
dione

21-diethylaminomethyl-6-bromo-Al4.6-pregn atriene-3,20-
dione

21-diethylaminomethyl-6-fluoro-Al4.5-pregnatriene-3,20-
dione

2 1-diethylarninomethyl—6-methyl-A1-4»6-pregnatriene-3 ,20-
dione

21-diethylaminomethyl-Al4-pregnadiene-1 7«-01-3,20-
dione

21-diethylaminomethyl-6«-chloro -Al4-pregnadiene-17«-
0l-3,20-dione

21-diethylaminomethyl-6 a-bromo-Al4-pregnadiene-17¢«-
01-3,20-dione

21-diethylaminomethykﬁu-ﬂuoro-AM-pregnadiene-17 o~
ol-3,20-dione

21-dicthylaminomathyl-6 e-methyl-Al4-pregnadiene-17«-
ol-3,20-dione

21-diethylaminomethyl-65-methyl-At “-pregnadiene-17x«-
0l-3,20-dione

2 1-diethylaminomethyl-Al46-pregnatriene-1 7«~0]-3,20-
dione

21-diethylaminomethyl-6 -chloro-Al4.6-pregnatriene-17a-
01-3,20-dione

2 1-diethylaminomethyl—6-bromo-A1Aﬁ-pregnatriene- 17a-
0l-3,20-dione .

2 1-diethylaminomethyl—é-ﬁuoro-A1:4:6-pregnatriene- 17a-
3,20-dione

2 1-diethylaminomethyl-6-methyl-A1:4:5-pregnatriene- 17~
0l-3,20-dione

EXAMPLE X1L.VI1

21-Dimethylaminomethyl-Ab4-Pregnad iene-17a-0l-3 ,20-
Dione

A total of 50 grams of Al4-pregnadiene-17x-01-3,20-
dione was taken up in 750 ml. of N-propanol containing
24 grams of paraldehyde, 80 grams of dimethylamine
hydrochloride and 3 ml. of dilute hydrochleric acid.
The mixture was reflaxed under nitrogen for 16 hours
and the hot mixture filtered. The filtrate was evapo-
rated in vacuo and the residue digested in approximately
200 ml. of hot 0.25 N hydrochloric acid. The sclid
was removed by filtration and the filirate adjusted to a pH
value of approximately 10 with 10% sodium carbonate.
The solution was extracted with chloroform, the chloro-
form solution dried over anhydrous sodium suifate, fil-
tered and evaporated in vacuo to leave the desired prod-
uct as a residue.

EXAMPLE XLVI

21-Dipropylaminomethyl-6-F. luoro-AV48-Pregnatriene-
17a-01-3,20-Dione

A total of 10 grams of 6-fluoro-Al46-pregnatriene-17«-
0l-3,20-dione was taken up in 500 ml. of N-butanol con-
taining 4.8 grams of paraldehyde, 16 grams of dipropyl-
amine hydrochloride and 15 drops of 3 N hydrochloric
acid. The solution was refluxed under nitrogen for 4
hours during which time an additional portion of 3 N -

10

15

20

25

30

35

40

45

50

55

60

65

70

75

: 26

hydrochloric acid was added to maintain the acidity at a
pH of approximately 3. The solvent was removed in
vacuo and the residue digested with two 200 ml. portions
of hot 0.25 N hydrochloric acid. The residue was washed
with water, filtered and the pH of the filtrate adjusted to
approximately 10 with 10% aqueous sodium carbonate.
The mixture was extracted with benzene, the organic
layer dried over anhydrous sodium sulfate, filtered and
the desired product recovered by removing the solvent
in vacuo.

EXAMPLE XLVIO

A variety of 17-esters of the free alcohols prepared as
described in the previous examples were each prepared
by acylation using conventional methods. With com-
pounds in which either R; or R, or both are hydrogen,
the esters are prepared from the corresponding 21-methyl-
ene compounds before reaction with the base. The com-
pounds prepared include formates, propanoates, pro-
penoates, isobutyrates, hexanoates, benzoates, octanoates,
decanoates, trimethyl acetates, cyclopentylpropionates, etc.

EXAMPLE XLIX

A variety of pharmaceutically acceptable acid addition
salts of the amines prepared as described in the previous
examples were each prepared using the standard methods, .
Those prepared include acid addition salts of the following
acids: hydrochloric, hydrobromic, hydriodic, sulfuric,
succinic, maleie, tartaric, citric and glycolic. ’

EXAMPLE L
Preparation of Quaternary Ammonium Compqunds

The following procedures are illustrative of the methods
used {0 prepare the quaternary ammonium halides of this
invention. A solution of 7.5 grams of 21-dibutylamino-
methyl-A%-pregnene-17«-0l-3,20-dione 17-acetate in 180
ml. of methanol containing 80 ml. of methylbromide was
allowed to stand overnight and the mixture was then
evaporated to dryness in vacuo. The residue was tri-
turated with acetone and the desired product recovered
by filtration. An additional crop of the quaternary com-
pound was obtained by evaporation of the acetone filtrate
and this was purified by trituration with methanol and
recovered by filtration.

A solution of 7.5 grams of 21-aminomethyl-6-fluoro-
Al4S.pregnatriene-17«-01-3,20-dione in 150 ml. of ethanol
containing a 50% molar excéess of butyl chloride was
allowed to stand at 25° C. for 16 hours and the mixture
was evaporated to dryness in vacuo. The residue was

triturated with acetone and the desired product recovered -

by filtration.

A solution of 8 grams of 21-dipropylaminomethy]-Al4-
pregnadiene-3,20-dione in 200 ml. of methanol containing
2 20% molar excess of methyl iodide was allowed to stand
for 20 hours at approximately 28° C. The mixture was
then evaporated to dryness. The residue was triturated
with ether and the desired product recovered by filtration.

Other quaternary alkyl ammonjum fluorides, chlorides,
bromides and iodides within the scope. of this invention
were prepared in accordance with the procedure- of  this-
example. . )

The preparation’ of: A8-6-bromo compounds within the
purview of this invention presents special problems be-
cause of the tendency of the bromine atom to split out
during the quinone dehydration. These compounds, how-
ever, can be readily prepared by preparing a 21-amino-
methyl-A%8-compound which is then dibrominated with
a slight molar excess of bromine and dehydrobrominated
at the 6,7-position with nifrogenous base. . The following
sequence illustrates this series of reactions with 21-amino-
methyl-A%6-pregnadiene-3,20-dions. It is equally applica-
ble with other 6-desbromo compounds of this invention.
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A double bond may be introduced at the 1,2-position of
the final product using selenium dioxide if desired.

CH; CH;
CH:NH;3 CH,;NH;-
Hy - | Hz
' (B:O . ' =0
CH;, | CH;
. 1) Br:
: —
0= 2) Base o= -Br
|
Br
nitrogenous
CHy base
(I)HaNHz CH;
?Hz : CH:CH:NH,
~ e =0
CH; 012{3(\
Se O3
e
o=
Br

EXAMPLE LI*
21-Aminomethyl-68,7a-D ibromo-A*-Pregnene-3,20-Dione
A total of 5 grams of 21-aminomethyl-A%6-pregnadiene-
3,20-dione was taken up in 100 ml. of dioxane. A 10%

molar excess of bromine in propionic acid was added at -

20° C.'to 30° C. and the mixture maintained at this tem-
perature for five hours. The solution was neutratized by
the careful addition of 5% aqueous sodium bicarbonate
solution, and the dioxane removed in vacuo. T he mixture
was extracted with ethylene chloride, the organic layer
dried over anhydrous sodium sulfate, filtered and the
desired product recovered by removal of the solvent in
vacuo. ‘
EXAMPLE LII :

21 -4 minomethy 1-6-Bromo-ASS-Pregnddiene-3,20-Dione
The product from the previous example was taken up

in 100 mi. of collidine and refluxed for 3 hours. . An equal -

volume of water was added and the mixture neutralized
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by the cautious addition of 5% aqueous hydrochloric .

acid. Tt was then extracted with chloroform and the de-
.sired product recovered by removing the chloroform in
vacuo after drying over anhydrous sodium sulfate.
EXAMPLE LIII o
21-Aminomethyl-6-Bromo-AL45-Pregnatriene-3,20-Dione
"This compound was prepared from the product of the
previous example using the procedure of Example V. -
The following compounds were prepared using the pro-
cedures of Examples L1, LI and LIL Acid addition
salts, 17-esters and quaternary compounds were prepared

in accordance with the prdcedixres of Examples XLVIIL,

XLIX:and L. ) . e
—21-methYlamino-6-bromo-A4r6-pregnadiene-3,20-dione
21-meﬂaylaminomethyl-6-'bromo-Al'4:3-pregnatriene-
3,20-dione - - - ’
21-aminomethyl-6-bromo-A%S-pregnadiene-3,20-dione
21—aminomethyl—é-bromo-AlAv“—pregnatriene-B,20-dione
A21_-buty}aminomethyl—ﬁ-bromo-A4'5-pregnadiene-3,20-,
dione - . . :
21-butylaminomethyl—6-bromo—Al"i-G-pregnatriene-S,20‘<
dione . . = S
21—dipropylaminomethyl_-6-bromo-A%S-pregnadienef
- 3,20-diope ) S E
21-dipropylaminomethyl—6—bromo-AL‘*»Grpregnatriene-
:"3,20-dione’ ’
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-21-pyrrolidinoaminomethyl-6-bromo-A%S-pregnadiene-
3,20-dione :
21-pyrrolidinoaminomethy!-6-bromo-Al:48-pregnatriene-
3,20-dione - :
21-piperidinoaminomethyl-6-bromo-A%S-pregnadiene-
3,20-dione
21-piperidinoaminomethyl-6-bromo-Al-4+E-pregnatriene-
3,20-dione .
21-morpholincaminomethyl-6-bromo-A*S-pregnadiene-
3,20-dione : :
21-morpholinoaminomethyl-6-bromo-AL46-pregnatriene-
3,20-dione T
21-methylaminomethyl-6-bromo-A%6é-pregnadiene-
17«-01-3,20-dione -
21-methylaminomethyl-6-bromo-At-46-pregnatriene-
17«-01-3,20-dione :
21-aminomethyl-6-bromo-A%$-pregnadiene-17«-0l-
3,20-dione
21-aminomethyl-6-bromo-AL48-pregnatriene-17«-ol-
3,20-dicne
21-butylaminomethyl-6-bromo-A%8-pregnadiene-17a-o0l-
3,20-dione
21-butylaminomethyl-6-bromo-Al-45-pregnatriene-17a«-
~ 0l1-3,20-dione
21-dipropylaminomethyl-6-bromo-A*6-pregnadiene-17a-
01-3,20-dione
21-dipropylaminomethyl-6-bromo-AL4S-pregnatriene-
17a-01-3,20-dione
21-pyrrolidinoaminomethyl-6-bromo-A%S-pregnadiene-
17&-01-3,20-dione
21-pyrrolidinoaminomethyl-6-bromo-Al48-pregnatriene-
17a-01-3,20-dione
21-piperidinoaminomethyl-6-bromo-A*S-pregnadiene-
17«-01-3,20-dione ' :
21-piperidinoaminomethyl-6-bromo-Al4S-pregnatriene-
17a-01-3,20-dione )
21-morphotinoaminomethyl-6-bromo-A*S-pregnadiene-
17a-01-3,20-dione . -
21-morpholinoaminomethyl-6-bromo-Al48-pregnatriene-
17e-01-3,20-dione

What is claimed is:
1. A compound selected from the group.consisting of
those having the formulas:
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wherein X is selected from the group consisting of hydro-
gen, fluorine, chlorine and bromine; R, is selected from
the group consisting of hydrogen, hydroxyl, and acylated
hydroxyl wherein the acyl group is derived from a mono-
carboxylic acid containing only. carbon, hydrogen and
OXygen up to a total of ten carbon atoms; R, and Ry are
selected from the group consisting of hydrogen and alkyl
containing up to four carbon atoms and further groups
wherein R, and R, are joined and together with the
nitrogen atom to which they are joined form a hetero-
cyclic ring selected from the group comsisting of pyrroli-
dine, piperidine and morpholine; pharmaceutically ac-
ceptable acid addition derivatives thereof; and quaternary
alkyl ammonium halide derivatives thereof wherein the
alkyl group contains up.to four carbon atoms, Ry and Rg
always being other than hydrogen in the said quaternary
alkyl ammonium halide derivatives.

2. A pharmaceutical composition comprising a com-
pound as claimed in claim 1 and a pharmaceutically ac-

R, 20 ceptable carrier.
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