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ABSTRACT OF THE DISCLOSURE 

Pharmaceutical compositions comprising as the essen 
tial active ingredient 1a,2a-II1Cihyl€I16-6-Ch1OI‘0—l7a-1OWEI‘ 
alkanoyloxy-G-dehydroprogesterone are useful in the 
treatment of benign prostatic hypertrophy. Preferred are 
compositions comprising 1u,2a-methylene'6-chloro-17a 
acetoxy-o-dehydroprogesterone. 
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This invention relates to new therapeutic formulations 
‘useful in the control and treatment of benign prostatic 
hypertrophy and to the process of treating benign pro 
:lsatic hypertrophy which comprises the administration of 
dosage units of such therapeutic formulations. 

Benign prostatic hypertrophy occurs spontaneously in 
man as well as dogs. In both species, the frequency of the 
hypertrophic condition seems to increase with increasing 
;:age. In the United States, it has been estimated that more 
Ithan one-half of the male population over ?fty years of 
age is afflicted with benign prostatic tumors and that the 
incidence approaches 70 to 90 percent as age increases. 
1 us benign prostatic hypertrophy presents a major prob 
lem for which there has heretofore existed no satisfactory 
treatment other than surgery. 
At the present time, the etiological and pathogenic fac 

tors which lead to the hypertrophic condition in dogs and 
in man are considered by many investigators to be iden 
tical. Although numerous theories have been advanced on 
the etiology of benign prostatic hypertrophy, none have 
been fully accepted and none have aided in the identi?ca~ 
tion of the true etiology of the problem since the preven 
tive or therapeutic measures heretofore suggested in these 
theories have failed. For example, most investigators in 
the ?eld presently believe that benign iprostatic hyper— 
trophy results from an imbalance of androgenic and estro 
genic hormones, although prostatic growth appears to be 
androgen-dependent. Hormone therapy (i.e. administra 
tion of estrogens such as stilbesterol), however, has not 
proved to be fully et?cacious in providing meaningful 
remissions and cures, the condition frequently recurring 
following cessation of estrogen therapy. 

Surgical ablation, although an effective therapy for 
benign pros-tatic hypertrophy, is not entirely satisfactory 
since severe complications may arise. In addition to a 
mortality rate of 2 to 3 percent which may be anticipated 
in patients subjected to transurethral prostatectomy, many 
patients experience some nonfatal complications such as 
epididymitis, pneumonia, pyelonephritis, secondary resec 
tion, etc. The need for another and effective form of 
therapy. therefore, is clear. 
The instant invention is based upon applicant’s dis 

covery that administration of dosage units of therapeutic 
formulations containing a 17a-lower alkanoyl ester of 
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1a,20t ~ methylene - 6 ~ chloro - 6 - dehydro - 17a — hy 

droxy-progesterone produces a marked reduction in the 
hypertrophic prostate. Further, and surprisingly, adminis 
tration of these esters in dosages su?icient to achieve the 
anti-hypertrophic response is unaccompanied by objec 
tional side effects, 'epsecially the suppression of adrenal 
function often displayed by lprogrestational hormones. 

‘ The anti-hypertrophic effect of these compounds has been 
con?rmed by actual in vivo evaluation in dogs employing 
standard pharmacological techniques. Thus, the instant 
invention constitutes an important advance in the treat 
ment of benign prostatic hypertrophy. 

In its composition aspect, therefore, the instant inven 
tion is described as residing in the concept of therapeutic 
formations for the treatment and control of benign pro 
static hypertrophy containing as the essential active in~ 
gredient 101,20: - methylene - 6 - chloro - 6- dehydro - 17a - 

hydroxy-progesterone esterii?ed at the l7~position with a 
lower alkanoic acid group. 

In its process aspect, the instant invention may be de 
scribed as residing in the concept of the method for the 
treatment and control of benign prostatic hypertrophy 
which comprises administering V-dosage units of a thera 
peutic formulation containing as the essential active in 
gredient 10:,204 - methylene - 6 - chloro - 6 - dehydro -17cc - 

hydroxy-progesterone having at the 17-position a lower 
alkanoyloxy group. 
As used herein, the term, “lower alkanoic acid” is in“ 

tended to include hydrocarbon carboxylic acids, including 
straight and branched chain acids, having from 1 to 8 car 
bon atoms. Included in this group are, for example, but 
without limiting the generality of the foregoing, acetic 
acid, propionic acid, butyric acid, Mnethylpropionic acid, 
valeric acid, hexanoic acid and the like. Acetic acid esters 
are particularly preferred. 
The active esters of this invention are either well-known 

compounds (see, for example, South Africa Patent 
62/ 1,250, ?led Mar. 26, 1962) or may be readily prepared 
by methods conventional in the art of which the following 
procedure is typical: ‘ 

A’ 1a,2a-methylene-6-dehydro-l7a-hydroxy - progester 
one l7-ester, such as the acetate, is converted into the 
corresponding 6a,7a-epoxide 'by the action of a percar 
'boxylic acid, such as perbenzoic acid, in a suitable sol 
vent, such as ethylene chloride. The reaction mixture 
is kept for 12 to 20 hours at about 5° C. and for an 
additional 5 to 10 hours at about room temperature. It 
is then diluted, with methylene chloride for example, and 
Washed with aqueous ferrous sulfate solution, sodium bi 
carbonate solution and with water until neutral. The or 
ganic phase is separated and evaporated to dryness. The 
resulting crude 6a,7u-epoxide, preferably in glacial acetic 
acid, is then saturated with gaseous hydrogen chloride 
at room temperature for 18 to 24 hours whereby, in one 
operation, the cyclopropane ring is opened with the for 
mation of a lwchloro-methyl group and the epoxy ring 
is opened with the splitting off of water and the forma 
tion of the 6-chloro-6-dehydro grouping. The crude 
product, after the reaction mixture has ‘been diluted with 
methylene chloride, washed neutral with water and dried 
over sodium sulfate, is recovered by separating the or 
ganic phase and evaporating to dryness. The lulu-meth 
ylene group is then regenerated by re?uxing the crude 
product under a nitrogen atmosphere for about 30 min 
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utes with an organic base such as collidine. The reaction 
mixture is diluted with ether, washed with about 4 N 
hydrochloric acid, and then washed with water until neu 
tral. The crude residue remaining after drying the reac 
tion mixture over sodium sulphate and evaporating the 
organic phase to dryness is chromatographed over silica 
gel preferably with a benzene-ethyl acetate mixture 
(19:1). Recovery of the eluted product and recrystalliza 
tion from an organic solvent, such as isoprbpyl ether, 
yields the pure 1a,2a-methylene-6~chloro-6-dehydro-17a 
hydroxy-progesterone 17~ester (i.e. the acetate in the se 
quence above). 
The active esters of this invention can 'be administered 

orally in the form of tablets, capsules, elixirs and the like 
or may be administered ‘by parenteral injection. In tablet 
form they are compounded with an inert pharmaceutical 
carrier which may contain a suitable binder such as, for 
example, gums, starches, and sugars. They may also be 
incorporated into gelatin capsules or formulated into 
elixirs which have the advantage of being susceptible to 
manipulations in ?avor :by the addition of standard natu 
ral or synthetic ?avoring agents. Highly satisfactory ad 
ministration may also be achieved in the form of aqueous 
parenteral suspensions. Preferably, these formulations are 
so proportioned as to afford a unit dosage of from about 
1 to about 100 mg. of active ester. Particularly preferred 
are unit dosages ranging from about 5 to about 25 mg. 

Typical formulations incorporating the active esters of 
this invention are described ‘below. These formulations 
are intended to be illustrative merely and no limitation 
is implied or intended except as set forth in the appended, 
claims. 

Tablet formulations 

Formula A (5 mg): Milligrams per tabii 
1a,2a-methylene-6-chl0ro - 6 - dehydro - 17a 

hydroxy-progesterone acetate _________ .._ 5n} 

Starch, food grade ____________________ __ 5.0 
Lactose, USP (spray dried) ____________ __ 89.5 
Magnesium stearate, USP ______________ -_ 0.5 

100.0 

Formula B (25 mg): 
l“,2u-methylene-?-chloro - 6 - dehydro - 17a 

hydroxy-progesterone propionate ______ __ 25.0 

Starch, food grade ____________________ __ 10.0 
Lactose, USP (spray dried) ____________ __ 164.0 
Magnesium stearate, USP ______________ __ 1.0 

200.0 ' 

Pass the steroid through a high speed mill equipped 
with a 100 to 150 mesh screen. Blend the milled steroid 
with the starch in a suitable mixing vessel. Add an equal , 
weight of the spray dried lactose to the blend and mix 
until uniform. Combine the resultant blend with the re 
mainder of the spray dried lactose and mix until uni 
form. Charge the magnesium stearate with a portion of 
the active tablet mix and blend. Blend the magnesium 
stearate mix with the remaining active tablet base. Con 
tinue mixing until uniform. Compress to target weight 
(100.0 mg. for 5 mg. tablet and 200.0 mg. for 25 mg. 
tablet). 

Capsule formulation 
Formula: Milligrams per capsule 

lu,2ot-met'hylene-6-chloro - 6 - dehydro * 17a 

hydroxy-progesterone valerate ________ __ 5.0 

Lactose, USP (spray dried) _____________ __ 292.0 
Magnesium stearate, USP ______________ __ 3.0 

300.0 

Blend ingredients until uniformly mixed. Fill into hard 
gelatin capsule. 
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4 
Parenteral suspension 

Formula A (5 mg): Milligrams per milliliter 
1a,2a-metihylene-6-chloro - 6 - dehydro - 17a 

hydroxy-progesterone caproate ________ __ 5.00 

Methyl cellulose 15 cps, USP ___________ __ 0.05 
Sodium citrate, dihydrate ______________ __ 6.00 
Benzyl alcohol, NF ___________________ __ 9.00 
Met-hylparaben, USP __________________ .__ 1.80 

Propylparaben, USP __________________ __ 0.20 

Water for injection, USP, q.s. ad ________ __ 1.00 
Formula B (25 mg.): 

1a,2a-methylene~6-chloro - 6 - dehydro - 17w , 

hydroxy~progesterone butyrate ________ __ 25.00‘ 

Methyl cellulose 15 cps., USP __________ _... 0.25: 
Sodium citrate, dihydrate ______________ __ 30.00 
Benzyl alcohol, N.-F. __________________ __ 9.00‘ 
Methylparaben, USP __________________ -_ 1.80 
Propylparaben, USP _________________ ___. 0.20I 
Water for injection, USP, q.s. ad ________ __ 1.00‘ 

Charge 45 l. of water for injection into a suitable stain 
less steel vessel and heat to 85—90° C. With vigorous agitaj 
tion, slowly sprinkle the methyl cellulose into the hot 
Water (5 gm. for Formula A or 25 gm. for Formula B).i 
Agitate until the methyl cellulose is "thoroughly dispersed 
and wetted. Add approximately 30 l. of cold (0—5° C.),i 
water for injection. Cool the entire mixture to 8° C. Dis 
solve the sodium citrate (600 gm. for Formula A or 3000 
gm. for Formula B) in enough water for injection to 
make 5 l. of solution. Slowly and with ‘agitation add this‘ 
solution to the cooled methyl cellulose solutionf Dissolve 
the parabens (180 ‘gm. of methyl and 20 gm. of propyl) in‘ g . 
900 gm. of benzyl alcohol which has been heated to 30°; 
C. Charge this solution to the chilled methyl cellulose 
solution. Bring the resulting solution to 90 l. with water 

"for injection and agitate until uniform. In a sterile area, 
pass the batch through a sterile ?lter. Aseptically transferl 
about 3.5 l. of the sterile methyl cellulose solution ‘to a’, 
separate container reserving the remainder of the batch‘, 
in a sterile stainless steel mixing tank. Slurry the steroid‘ 
in a sterile colloid mill with about 2 l. of the separated 
methyl cellulose solution and add the slurry to the solu-; 
tion in the mixing tank. Rinse the slurry container and thel 
mill with the remaining 1.5 l. of reserved methyl cellulose, 
solution and add the rinse to the mixing tank. Rinse the‘ 
slurry container and mill with 2 l. of water for injection 
and add the rinse to the mixing tank. Adjust the volume in 
the mixing tank to 100 l. with water for injection and agi 
tate until uniform. The batch affords 100 l. of sterile sus 
pension having the proportions of Formula A or Formula 
B. 

In order to achieve a satisfactory response in the treat 
ment and control of benign prostatic hypertrophy, it is 
usually necessary to administer daily 1 to 4 tablets or cap 
sules :as described above. The usual injjection dosage is 1 
to 4 ml. per day. In severe or aggravated conditions, addi 
tional medication may be administered. 
Although the invention has been described above in 

terms of 17ix-lower alkanoyl esters of 1a,2a-methylene-6_ 
chloro~6-dehydro-17ot—hydroxy-progesterone as the essen 
tial active ingredient, many modi?cations in these com 
positions of matter will suggest themselves to one skilled 
in the :art from the foregoing disclosure. It will be ob 
vious, for example, that the chlorine atom at the 6-posi 
tion may be replaced by other su‘bstituents such as a 
?uoro or a methyl group. It will also be obvious that a 
lower alkylene group such as methylene may be present 
at position 16. 
The nature of the vehicle employed is not an essential 

part of this invention. Various modi?cations in therapeutic 
formulation Will suggest themselves to one skilled in the 
art. 
The subject matter which applicant regards as his in— 
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vention is particularly pointed out and distinctly claimed 5. The method of claim 1 wherein the lower alkanoic 
as follows: acid group is caproate. 

1. The method of treating benign prostatic hypertrophy ' 
‘in an animal having a hypertrophic prostate which com- References Clted 
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esteri?ed at the 17-position with a lower alkianoic acid OTHER REFERENCES 
‘group, whereby said ‘hypertrophic prostate is reduced. 

2. The method of claim 1 wherein the lower alkanoic 
acid group is acetate. 

3. The ITICtl'lOCl Of claim 1 wherein the lOWCI‘ alkanoic FRANK CACCIAPAGLIA’ JR" Primary Exmnineh 
acid group is propionate. 

4. The method of claim 1 wherein the lower alkanoic 15 US‘ C1. X_R_ 
‘acid group is valerate. 26(]__239_55, 3974 
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