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The present invention relates to new progestational 
agents and treatments therewith, and more particularly 
to new 6-position halogenated 1,20-methylene-A-17o 
hydroxyprogesterones which have an unusually high pro 
gestational action, even upon peroral administration, to 
these new compounds, methods of producing the same, 
progestational compositions containing the same, and 
progestational treatments using these compounds. 

It is a primary object of the present invention to pro 
vide a new series of compounds with progestational ac 
tivity. 

It is another object of the present invention to provide 
6-position halogenated 1,20-methylene-A6-17a-hydroxy 
progesterone esters which have a remarkably high pro 
gestational activity. 

It is yet another object of the present invention to pro 
vide for the production of these new compounds. 
The present invention also has as its object the pro 

- vision of progestational compositions containing the com 
pounds of the present invention as the active ingredient 
thereof, and also the treatment of patients requiring pro 
gestational effect. 

Other objects and advantages of the present invention 
will be apparent from a further reading of the specifica 
tion and of the appended claims. 
With the above and other objects in view, the present 

invention mainly comprises a compound of the formula: 

wherein X is a halogen, and wherein R is selected from the 
group consisting of hydrogen and acyl wherein acyl is 
derived from a carboxylic acid. 
The esters of the present invention, i.e., compounds of 

the above formula wherein R is acyl derived from a car 
boxylic acid, have been found to have a surprisingly high 
degree of progestational action, which is in many cases 
equal to and superior to the progestational action of 
known compounds used for this purpose, and particularly 
upon peroral administration is in many cases several 
times greater than the progestational action of known 
compounds used for this purpose. Accordingly, the 
most preferred progestational compounds of the present 
invention are the 6-position halogenated-1,20-methylene 
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A6-17o-hydroxyprogesterone esters of carboxylic acids. 

Although the invention is in general applicable to all 
6-halogenated compounds of the above group, it is most 
preferred from the point of view of high progestational 
action that the halogen in the 6-position be chlorine. 
Thus, for example, although the 6-brominated com 
pounds are also active progestational compounds, the ac 
tion thereof is considerably less than the 6-chlorinated 
corresponding compounds. 
The present invention is in general applicable to all 

types of carboxylic acid esters of 6-halogen-1,2a-methyl 
ene-A-17a-hydroxyprogesterone, including aliphatic acid 
esters, alicyclic acid esters, aromatic acid esters and mixed 
open chain-cyclic carboxylic acid esters. All of these 
esters may be produced in analogous manner to the pro 
duction of the esters of the present invention- which will 
be shown in the examples given below. 
The preferred esters from the point of view of the pro 

gestational activity of the present invention are the ali 
phatic carboxylic acid esters of up to 10 carbon atoms, 
Such as the acetate, propionate, valerate, capronate, 
enari thate, etc. The acetate exhibits a particularly high 
degree of progestational activity, particularly upon per 
oral administration, and the higher homologous esters ex 
hibit a similar high degree of progestational activity, 
which, particularly in the case of peroral administration, 
is higher than that of known progestational compounds. 
In the case of the higher homologs, starting with the 
enanthate, there is in addition a valuable protraction of 
the progestational activity. Also preferred for the pur 
poses of the present invention are the alicyclic and mixed 
open chain-cyclic carboxylic acid esters, such as the cyclo 
entlypropionate. 
The compounds of the present invention may be in 

corporated into progestational compositions of all type, 
e.g., for injection purposes, such as by subcutaneous in 
jection, or for peroral administration. Although it is a 
particular advantage of the present invention that the 
compounds thereof have a highly superior progestational 
activity upon peroral administration, it is apparent that 
this invention should not be limited to the use of the com 
pounds for peroral administration because the compounds 
can also be used by injection, by per os administration, 
for example in the form of suppositories, etc. 

in preparing compositions with the progestational com 
pounds of the present invention, these compounds can 
'be used as active ingredient with any normal pharmaceu 
tical carrier or excipient for administration by injection, 
for peroral administration in the form of tablets, dragees, 
emulsions, for rectal administration suppositories, etc. 
Thus, for example, in the manufacture of tablets and 
dragees the pharmaceutical carriers and excipients would 
include diluents and absorbents such as amidone, sugar, 
carbonates, kaolin, etc.; agglutinants such as carboxy 
methyl cellulose, alginates, gums, sorbitol, polyvinyl 
pyrrollidone, pectins, etc.; lubricants such as talc, stearic 
acid, stearates, etc.; wetting agents such as sorbitan, 
mono-oleate, oleates or stearates of triethanolamine, etc.; 
buffering Substances such as calcium salts, glycocols, mag 
Besium trisilicate, etc.; coating substances such as gluten, 
cellulose acetophthalate, methyl phthalate, ethyl phthalate, 
etc.; carriers and excipients for emulsions, such as poly 
ethylene-glycol, carboxymethyl cellulose, methyl cellu 
lose, Sorbitan mono-oleate, interesterified oils, etc.; and 
carriers and excipients for suppositories such as cocoa but 
ter, synthetic semi-glycerides, etc. 
AS indicated above, a particular advantage of the 
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present invention is that the composition thereof can 
be administered in the form of capsules, tablets, dragees, 
or in the form of a liquid containing the active ingredient, 
and upon oral administration a high degree progesta 
tional effect is achieved. 
The daily dose of the progestational agents of the 

present invention is between about 1 mg. and 6 mg. per 
day, this amount being given either in a single dose or 
in divided doses. 
gestational agents of the present invention is generally 
about 3 mg. per day. 
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marked superior activity of the compound of the present 
invention: 

The preferred daily dose of the pro 
10 

The compounds of the present invention are produced 
by introducing a halogen atom into the 6-position of the 
chosen 1,20-methylene-A-17a-hydroxyprogesterone ester. 
In accordance with the method of the present invention the 
1,20-methylene-A-17a-hydroxyprogesterone ester is first 
converted in known manner, preferably by means of per 
carboxylic acids, particularly perbenzoic acid, into the 
corresponding 6,7c-epoxide, which is then treated with 
the hydrohalic acid, preferably in glacial acetic acid solu 
tion, whereby in a single operation the cyclopropane ring 
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is opened with the formation of a 1c-halogen methyl 
group, and the epoxy ring is opened with the splitting-off 
of Water and the formation of the 6-halogen-A6-grouping. 
The 10-halogen, methyl group of the reaction product 25 
is then Subsequently re-converted into the 1,2c-methylene. 
group, preferably by means of organic bases, particularly 
collidine. This method is illustrated by the following 
general equations: 

CH3 
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CH3 CH 
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wherein R and X have the same definitions as above. 
The starting compounds for the method of the present 

invention may be produced in accordance with the meth 
ods shown in German Patent No. 1,072,991, German 
Patent No. 1,096,353, and U.S. patent application. Serial 
No. 60,812, now U.S. 3,127,396 filed October 6, 1960, 
for “Production of 1,2-Methylene and 16,17-Methylene 
Ketosteroids.” 
The surprisingly strong progestational action, particular 

ly upon peroral administratoin, of the compounds of 
the present invention, is illustrated by the following com 
parative tests wherein. 6-chloro-1,2a-methylene-A-17 c. 
hydroxyprogesterone-acetate was compared with com 
pounds known to have a very strong progestational ac 
tion. 
amount of the tested compound sufficient to achieve an 
adequate positive Clauberg test on infantile rabbits. The 
results are summarized in the table below, and show the 
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In these tests there was determined the minimum 
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Necessary dose in mg. upon 
administration 

Compound 

Subcutaneous. Perora 

6-chloro-1,2a-methylene-AC-17a-hydroxy 
progest0rolle-a2etate.----------------- 0.003 0, 0. 

19-nor-17a-hydroxy-progesteroine-acetate.: 0.003 -, * : ... 0.1 
17o-Hydroxy-progesterone-acetate------ 0.03. 0.9 
19-nor-to-ethiny-testosterone.------- 0.06: . . 0.1 
19-nor-17a-ethinyl-testosterole-acetate--- .0.03 m 0. 03 

The following examples are given to further illustrate 
the present invention. The scope of the invention is not, 
however, meant to be limited to the specific: details of 
the examples. ... - 

Example I 

2.34 g. of 1,2a-methylene-A46-pregnadiene-17 oz-ol-3,20 
dione-17-acetate are dissolved in 18.25 cc. of ethylene 
chloride: which contains 844 mg. of perbenzoic acid. The 
solution is stored for 16 hours at:--5. C. and 7 hours at 
room, temperature... It is then diluted with methylene. 

, chloride and, with aqueous ferrous sulfate solution, so 
dium bicarbonate solution and with water washed into 
neutral. ... : 
The organic phase is dried over sodium sulfate and 

then concentrated to dryness. 1.62.g. of the thus ob 
tained crude 1,2a-methylene-6,7a-oxido-A-pregnene-17a 
ol-3,20-dione-17-acetate are dissolved in 109 : cc. of 
glacial acetic acid. This: solution is then saturated, at 
room temperature with hydrogen chloride gas and stored 
for 20 hours. It is then diluted with methylene chloride 
and washed with water until neutral. 
The organic phase is dried over sodium sulfate and then 

concentrated to dryness. The thus: obtained crude 
6 - chloro - 1c - chloromethyl- A 6 - pregnadiene - 17a 
ol-3,20-dione-17-acetate is heated to boiling in 20 cc. of 
collidine for. 20 minutes, under nitrogen. After dilution 
with ether it is washed with 4 normal hydrochloric acid 
and washed with water until neutral. - 

After drying over: sodium sulfate: and concentration to 
vacuum the remaining residue is subjected to chromatog 
raphy over silica, gel. Using a benzene-ethyl acetate mix 
ture (19:1) there is eluated 900 mg. of 6-chloro-1,2a 
methylene - A46 - pregnadiene-17a-ol-3,20-dione - 17 
acetate, which upon recrystallization from isopropyl ether; 
melts at 200-201 C. . . 
UV: e1=17820 (Methanol). 

Example 2. 
8.7 g. of 1,2c-methylene-A-6-pregnadiene-17a-ol-3,20 

dione-17-capronate (produced according to the methods: 
of German Patent No. 1,072,991 and German Patent No. 
1,096,353). and 2.77 g. of perbenzoic acid in 52.9 cc. of 
ethylene chloride are allowed to stand for 17 hours at 
5 C, and 7 hours at room temperature. The reaction 
mixture is then further worked up as described in Exam 
ple 1 and the obtained crude 1,20-methylene-6,7a-oxido 
A pregnene-17o-ol-3,20-dione-17-capronate are dissolved : 
in 585 cc. of glacial acetic acid. 
The solution is Saturated with hydrogen chloride gas. 

at room temperature and allowed to stand for; 20 hours. 
It is then diluted with methylene. chloride; and washed 
with water until neutral. 
The organic, phase is dried over sodium sulfate and 

-concentrated to dryness.: There is thus obtained 9.4.g., 
of crude 6-chloro-10-chloromethyl-A-6-pregnadiene-17a 
ol-3,20-dione-17-capronate which is dissolved in 87 cc. 
of freshly distilled collidine and heated under refluxing 
and under nitrogen for 30 minutes: The reaction mix 
ture is then further worked up and subjected to chroma. 
tography as described in Example 1. 
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There is thus obtained 3.1 g of 6-chloro-1,2c-methyl 
oil. 
ene-A-pregnadiene-17 oz-ol-3,20-dione-17-capronate as an 
UV: e282=17500. 
Analysis.-Chlorine: 7.5 calculated. 7.4 found. 

Example 3 
This example describes the production of tablets. 
1 g. of 1,2a-methylene-6-chloro-A6-17a-hydroxypro 

gesterone-17-acetate are granulated in normal manner with 
36 g. of lactose, 25.6 g. of corn starch and with 1.4 g. 
of gelatin with the addition of 0.035 g. of peroxy-benzoic 
acid methyl ester/propylester, and after the addition of 
6 g. of talcum pressed into tablets in the usual manner, 
each tablet weighing about 120 mg. and containing about 
1 mg. of the active ingredient. 

Example 4 
970 mg. of 1,2a-methylene-A,6-pregnadiene-17a-ol-3, 

20-dione-17-propionate (M.P. 192.5-195.5°) produced 
according to the methods of German Patent No. 1,072,991 
and German Patent No. 1,096,353 are treated with 
perbenzoic acid as described in Example 2 and worked 
up. After recrystallisation from ethylacetate 538 mg. 
1,20 - methylene - 6,7cc - oxido - A - pregnene - 17o - ol 
3,20-dione-17-propionate (M.P. 199-202) are obtained 
and reacted in the same manner as described in Exam 
ple 2. 

There is thus obtained 120 mg. 6-chlor-12a-methyl 
ene - A6 - pregnadiene - 17 oz - ol - 3,20 - dione - 17 - pro 
pionate melting at 190.5-191.5 C, 
UV: e284=17500. 

Example 5 

5 g. 120-methylene-A,6-pregnadiene-17a-ol-3,20-dione 
17-valerate produced according to the methods of Ger 
man Patent No. 1,072,991 and German Patent No. 
1,096,353 are reacted in the same manner as described 
in Example 1. After chromatography over silica gel 2 g. 
6 - chlor - 1,2c - methylene - A - pregnadiene - 17a-ol 
3,20-dione-17-valerate are obtained as an oil. 
UV: e282=17600. 

Example 6 

5 g. 1,20-methylene-A,6-pregnadiene-17a-ol-3,20-dione 
17-cyclopentylpropionate produced according to the 
methods of German Patent No. 1,072,991 and German 
Patent No. 1,096,353 are reacted in the same manner 
as described in Example 1. After chromatography over 
silica gel 1.8 g. 6-chlor-12cy-methylene-A,6-pregnadiene 
17a-ol-3,20-dione-17-cyclopentylpropionate are obtained 
as an oil. 
UV: e282=17100. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can 
by applying current knowledge readily adapt it for vari 
ous applications without omitting features that, from the 
standpoint of prior art, fairly constitute essential char 
acteristics of the generic or specific aspects of this in 
vention and, therefore, such adaptations should and are 
intended to be comprehended within the meaning and 
range of equivalence of the following claims. 
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I claim: 
1. A compound of the formula: 

CH3 
do 
k--OR 

CH, 
/ 

Os 

wherein X is chlorine; and wherein R is selected from 
the group consisting of hydrogen and acyl wherein acyl 
is derived from a hydrocarbon aliphatic carboxylic acid 
of up to 10 carbon atoms. 

2. The up to 10 carbon atom hydrocarbon aliphatic 
carboxylic acid ester of 6-chloro-1,2a-methylene-A6-17a 
hydroxyprogesterone. 

3. The 6 - chloro - 1,2c - methylene - A6 - 170 - hy 
droxyprogesterone ester of a hydrocarbon alicyclic car 
boxylic acid of up to 10 carbon atoms. 

4. The compound 6-chloro-1,2a-methylene-A6-17a-hy 
droxyprogesterone-acetate. 

5. The compound 6-chloro-1,2a-methylene-A6-17a-hy 
droxyprogesterone-capronate. 

6. The compound 6-chloro-1,2a-methylene-A6-17a-hy 
droxyprogesterone-propionate. 

7. The compound 6-chloro-1,2a-methylene-A6-17a-hy 
droxyprogesterone-valerate. 

8. The compound 6-chloro-1,2a-methylene-A6-17a-hy 
droxyprogesterone-cyclopentylpropionate. 

9. A progestational composition in daily dose form, 
comprising between about 1 mg. and 6 mg. of the 6-chloro 
1,2cy-methylene-A-17a-hydroxyprogesterone ester of a hy 
drocarbon aliphatic carboxylic acid of up to 10 carbon 
atoms as active ingredient; and a pharmaceutical carrier. 

10. A progestational composition in daily dose form, 
comprising between about 1 mg. and 6 mg. of 6-chloro 
1,2a-methylene-A-17a-hydroxyprogesterone-acetate in an 
amount sufficient to achieve a progestational effect as ac 
tive ingredient; and a pharmaceutical carrier. 

11. A progestational composition in daily dose form, 
comprising between about 1 mg. and 6 mg. of 6-chloro 
1,20-methylene-A-17 oz-hydroxyprogesterone-capronate in 
an amount sufficient to achieve a progestational effect as 
active ingredient; and a pharmaceutical carrier. 

12. A progestational composition in daily dose form 
for peroral administration, comprising between about 1. 
mg. and 6 mg. of the 6-chloro-1,2a-methylene-A6-17o-hy 
droxyprogesterone ester of a hydrocarbon aliphatic car 
boxylic acid of up to 10 carbon atoms as active ingredient 
in an amount sufficient to achieve a progestational effect; 
and a pharmaceutical carrier adapted for peroral admin 
istration. 
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