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THE USE OF ANTIGESTAGENS FOR INHIBITING ACCELERATED
ENDOMETRIAL MATURATION DURING INFERTILITY TREATMENT

BACKGROUND OF THE INVENTION

This invention relates to the use of antigestagens for shifting post-ovalatory

Ovarian stimmulation with gonadotropins is commonly used in lnmans in
assisted reproductive technologies, inchuding in vitro fertilization and embryo
transfer therapy (IVF/ET). However, the post-ovulatory endometrial
transformation is advanced after controlled ovarian hyperstimmistion (Garcia et al.,
1984, Fertil. Steril. 41:31-37; Pxulson et al., 1997, Fertil. Steril. 76:321-325;
Kolb, 1997, FertiL. Sterll, 67:625-630; Franchin et al., 1999, Fertil. Steril. 71:174-
181. As aconsequence, the usial precisely aynchronized temporal development of
the endometrium and the embryo is disrupted, resulting in low transplantation rates
for healthy zygotes.

SUMMARY OF THE INVENTION

This invention provides a method of enhancing fertility in mammals by the
administration of 17a-fluoralkylated progesterone receptor antagonists to delay the
occurrence of endometrium maturation during infertility (i.e., fertility
enhancement) treatment inchuding all assisted reproduction therspies.

It is algo contemplated as part of this invention that such a method will be
particularly useful in a female mammal undergoing fertility treatment. Fertility
treatment, as used herein, refers to any treatment which is rendered to § female
mammal for the purposes of achieving a pregnancy, whether or not the mammatl has
been determined to be fertile, infertile, or to have impaired fertility. Fertility
treatoeniz contemplated as part of this invention include, but are not limited to
ovarian hyperstimulation (OH), in vitro fertilization and embryo transfer IVF/ET),
and OH in combination with IVF/ET. Particularly, a method of delaying advanced
endometrial maturation which typically occurs in conjunction with ovarian
hyperstinmlation is contemplated. For example, ovarian hypersttmulation may be
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used as & tool in ferdlity treatment in conjunction with, for example, timed
intercourse, artificial insemination, intrapterine insemination, IVF/ET, and gamete

IVF/ET, as used herein, refers to any techniques wherein occytes are
fertilized in vitro and then transplanted into the female reproductive tract. For
example, transplantation of the embryo may occur via transplantation of the embryo
into the uterus throngh the cervix or via transplantation of the embryo into the
fallopian tubes (zygote intra fallopian transfer (ZIFT)). Fertilization of oocytes in
vitro may be accomplished, for example, by incubating oocytes in the presence of
sperm or by intra cytoplasmic sperm injection. IVF/ET may also be accomplished
using donor eggs. Infertility treatments also include treatments such as induction of
ovarian stimmliation followed by fertilization by normal coitus.

Ovarian hyperstinmiation, as used herein, refers to the use of a follicle
stinmiating agent to stimmiate follicle development. Ovarian hyperstimniation may
be used in female subjects having a variety of ovulatory conditions, including
subjects who are anovulatory, subjects who have impaired, reduced, or irregular
ovulation, and subjects with normal ovulatory patterns. Preferred follicle
stimmlating agents, include gonadotropins, such as for example, follicle stimmulating
hormone (FSH), hieipizing hormone (LH), uman menopausal gonadotropins
(MG), and luman chorionic gonadotropin (hCG). Brand names of gonadotropins
that are available for use as follicle stimulating agents, incinde for example,
Perganol, Metrodin, Humegon, Fertinormn Gonal F, and Primogony!-1000 etz.
Follicle stinmlating agents, as used herein, also include estrogen blocking agents
such as, for example, clomiphene citrate (commercially available ag Clomid and
Serophene). Gonadotropins that may be used in accordance with this invention
hormones that are produced synthetically, including hormones produced through
recombinant DNA techniques. Mutant gonadotropins which retain activity as
follicle stimulating agents are also contemplated as part of this invention.

Ovarian hyperstimmiation may be accomplished using more than type of
Tollicular stimmlating agent. For example, an estrogen blocking agent such as
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clomiphene may be used in combination with a gonadotropin. Ovarian
hyperstimulation may used to treat a variety of types of infertility, including but not
limited to, idiopathic infertility, anovulatory infertility, endometriosis associated

Ovarian hyperstimulation may also be accomplished in conjunction with a
gonadotropin releasing hormone antagonist (GaRH) to turn off the subjects
endogenous hormone production. GoRH's that may be used in conjunction with the
invention include, for example, Synarel or Lupron. -

In a preferred embodiment, the methods of this invention are exployed in
conjunction with human female subjects. The methods of this invention may also
be employed with other mammalian female subjects, including but not limited to,
houschold pets, farm animals and 200 animals, particularly including cows, pigs,
horses, and sheep. When used in fertility treatment of non-homan mammals, the
administration of antigestagens can help to achieve a higher success rate in, for
example, in vitro fertilization and embryo transfer undertaken for economic or

Non-humsn mammals which are produced by the methods disclosed herein
are also contemplated as part of the invention. These non-luman mammals include,
for example, mammals which have been genetically modified, inchuding for
example, mammals that have been genetically modified using recombinant DNA
techniques.

In one aspect, the invention relates to a method of delaying the occurrence of
endometrium maturation in a luman female subject undergoing fertility treatment
comprising administering at leest one 17a-fluoralkylated progesterone receptor
antagonist to the female subject during the post-ovulatary phase of the endometrial
cycle.

In another aspect, the invention relates 1o & method of achieving pregnancy
in a human fermnale subject comprising stimulating the ovaries of the subject by
administering a follicle stimulating agent to the subject, wherein the agent
comprises follicle stimulating hoymone;
removing cggs from the ovary of the stimmiated subject; administering at least one



TOBOTOD" sss SZ60

10

15

(X

-4-

17a-fluoralkylated progesterone receptor antagonist to the subject in the post-
ovulatory phase of the endometrial cycle; festilizing at least one egg in vitro to
obtain an embryo; implanting the embryo in the uterus or fallopian tubes of the
mammal,

In another agpect, the invention relates to a method of delaying the
occurrence of endometrhym maturation in a non-imman female mammal undergoing
fertility treatment to achirve pregnancy comprising administering at least one 17e-
finoralkylsted progesterone receptor antagoniat to the mammal during the post-
ovulatory phase of the endometrial cycle.

In another aspect, the invention relates to a method of achieving pregnancy
in a non-human mamntal comprising stinmiating the ovaries of the memmal by

- administering a follicle stimulating agent to the mammal, wherein the agent

comprises follicle stimulating hormone; removing eggs from the ovary of the
stimmiated manungl; administering st least one 17a-fluoralkylated progesterone
receptor antagonist to the mammal in the post-ovulatory phase of the endometrial
cycle; fertilizing at least one egg in vitro to obtain an embryo; implanting the
embryo in the uterus or fallopian tobes of the mammal.

In a further aspect, the invention relates to a method of achieving pregnancy
in a femalc mammal comprising
(a) administering gonadotropins for ovarian hyperstinmlation to the mammal;
(b) removing eggs from the ovary of the stimulated animal;
() administering at least one 17a-fluoralkylated progesterone receptor
antagonist; _
() fenilizing at least one of the removed eggs in vitro to obtain 2n embryo
(¢) introducing the embryo into the reproductive tract of the mammal,
Preferably, the gonsdotropin administered to the mammal to achieve ovarian
hyperstimmlation comprises foilicle stimmlating hormone (FSH). Even more
preferably ovarian stimulation is achieved by the use of a first gonadotropin
comprising FSH and the subsequent use of second gonadotropin comprising
Preferably the embryo is introduced into the reproductive tract of the mammal by
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introduction into the uterus via the cervix. Also preferably, a gonadotropin
releasing hormone (GnRH) antagonist is administered to the female mammal prior
to the administration of the gonadotropins.

Cmmumlulﬁmmmmﬂnmm
include all 17a-fluoralkylated progesterone receptor antagonists which possess a
strong affinity for the gestagen receptor (progesterone receptor) and show minimal
gestagen activity of their own. For example, 17a-finoralkylated steroidal
compounds which may be employed in conjunction with the invention are described
U.S. Patent Application Serial No. 09/020,947, WO/98/345947, Wang and Ruan,
1994, Journal of Fluorine Chemistry 69:1-3, all of which are hereby incarporaned
by reference in their entirety. Antigestagens useful for the presemt invention include
but are not limited to, for example, [7a-fluoroalkyl steroids of general formmia 1,
primarily from the cited disclosures:

wherein

R! is methyl or ethyl,

R* s CF.H,, wherein n is 1-6, prefersbly 2, 3, 4, 5 or 6, m > 1 and

m+0 = 2n+1,

R  isa free, etherified or esterified hydroxy group,

R and R’ each is a hydrogen, or together form an additional bond or a
methylene group,

St s a steroidal ABC-ring system of partial
formula A, Bor C
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R®  is hydrogen, a straight-chain C,-C, alkyl group or branched C,-C,

alky! group or halogen,

R’  is hydrogen, a straight-chain C,-C, alky] group or a branched C,-C,
alkyl groap, or

if St is a steroidal ABC-ring system A or B, in addition

RS and R’ together can form an additional bond,

X is oxygen, hydroxyimino (=N-OH) or two hydrogen atoma,

R*  is Y or aryl that is optionally substituted in several places with a

group Y, other than H,

Y is hydrogen, halogen, -OH, -NO,, -N;, -CN, -NR*R®, -NHSQ,R’, -
CO.R’, C,-C,; alkyl, C,-Cy alkoxy, C;-C,, alianoyloxy, benzoyloxy, C,-Cyq
allanoyl, C,-C,, hydroxyalkyl or benzoyl,

R™ and R™ are the same or diffcrent and each is hydrogen or C,-C,, alkyl,

R’ is hydrogen or C,-Cy, alkyl,

and for -NR*R™ radicals, as well as their physiologicalty compatible salts
with acids and for ~CO,R® radicals with R® being hydrogen, as well as their
physiologically compatible salts with bases.

The wavy lines mean that the substituent in question can be in - or B-
position.

Suitable alky! groups within the scope of this formula include methyl, ethyl,
Of n- of iso-propyl, and n-, iso- or tert-butyl groups.
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The other C,-C,, alkyl groups, Y, R®, R®, R®, include the higher homologs
in sddition, such as, for example, the pentyl, neo-pentyl, and hexyl to decyl groups.

C,-Cy, alkyl groups are to be understood to encompass, however,
carbocyelic or alkylcycloalky] groups as well with up to 10 carbon atoms, for
example cyclopropyl, cyclopentyl, cycloheptyl, methyleyclopropyl,
methylcyclopentyl or methyleyelohexyl. A methyl or ethyl group is preferred for
all cases above.

C;-C,, alkoxy groups are the radjcals that are lengthened by one oxygen .
atom and derived from the alkyl groups that are mentioned ahove, thus, e.g., the
methoxy, ethoxy, n- or iso-propoxy, n-, iso- or tert-butoxy radical, etc.

C,-C,; alkanoyl is defined as the acyl radicals of straight-chain and branched
C,-Cy alkanecarboxylic acids, thus, for example, the formyl, acetyl, propionyl,
butyry] or iso-butyryl radical, etc.

C,-C,, slkanoyloxy radicals are the radicals of the above alkanoyl radicals
that are lengthened by one oxygen atom, thus, e.g., the acetyloxy, propionyloxy,
and butyryloxy, etc.

If a halogen atom is mentioned as a substituent, this can be u fluorine,
chlorine or bromine atom. Fluorine is preferred.

For radicsls R?, perfivorinated side chains of length n = 2-4 are preferred
and among the Iatter, in turn the pentafluoroethyl unit is especially preferred.

R’ stands primarily for a free hydroxy group.

In the casc of an etherified or esterified hydroxy group as a 17p-substituent,
the latter is preferably etherified with a C,-C,, alkyl group or esterified with a C,-
C, alkanoyl group. For this alkyl or alkanoyl group, the same mesmings as above
apply. The etherification or esterification of the hydroxy group is carried out
according to the methods that are familiar to one skilled in the art.

R* and R? preferably each are a hydrogen or together form an additional
bond.

If R® is a group Y, this is preferubly a C,-C,, alkanoyl or (1-hydroxy)-C,-C,o
alkyl group; among these, acetyl and propionyl are especially preferred.
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Preferred carbocyclic or beterocyclic aryl radicals are phenyl, 1- or 2-
naphthalinyl, 2~ or 3-furanyl, 2- or 3-benzofuranyl, 2- or 3-thienyl, 2-, 3- or 4-
pyridinyl. Substituted aryl radicals R®, are primarily 4-cyanophenyl and 4-
halophenyl, especially 4-fluorophenyl, can be cited.

Among all the radicals that are mentioned as preferred for R®, R! in the
meaning of Y and Y, In tum, equal to acetyl is especially to be preferred.
to the invention: .

11p-(4-Acetylphenyl)-17f-bydroxy-17a<(1,1,2,2,2-pentafluoroethyDestr-4-
en-3-one; .

4'-[17p-hydroxy-3-oxo-17a~(1,1,2,2,2-pentafmoroethyl)estr-4-ca-11p-
y11[1,1'-biphenyl]-4-carbonitrile;

11-(4'-fluoro[1, 1'-biphenyl]-4-y1)-17p-hydroxy-17a-(1,1,2,2,2-
pentaffucroetiryDestr-4-en-3-onc;

17p-hydroxy-17e-(1,1,2,2,2-pentaflucroetiryl)-11p-[4-(3-
pyridinyDphemyljestr-4-en-3-one;

11p-(4-acetylphenry!)-17p-hydroxy-17a-(1,1,2,2,2-pentafluaroethyl)estra-
4,15-dien-3-one; '
4'-[17f-hydroxy-3-oxo-17a-(1,1,2,2,2-pentaflnoroethyDestra-4, 15-dien-11p-
yil{1,1'-biphenyl]-4-carbonitrile;
" 11p+{4"-flucro[1,1'-biphenyl}4-y1)-17p-hydroxy-17a<1,1,2,2,2-
pentafinorocthyestra-4,15-dien-3-one;
17p-hydroxy-17a-(1,1,2,2,2-pemafluoroethyl)-115-[4-(3-
pyridinyDphenyT]estr-4,15-dien-3-one;

119-(4-muy1phmn-1vp4nydmy-17¢-(1 1 zz.z-pmm:wnun
4,9-dien-3-ope;

4'-[17p-hydroxy-3-oxo0-17a-(1,1,2,2,2-pentaflucrocthylestra-4,9-dien-11p-
y1i{1,1'-bipheny!]-4-carbonitrile;

11p(4'-fluoro[1,1'-biphenyl]-4-yl)-17p-hydroxy-17a-(1,1,2,2,2-
pentafiucroethyestra-4,9-dien-3-onc;
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17p-hydroxy-17a~(1,1,2,2,2-pentaftuoroethyl)-11p-[4-(3-
pyridinyphenyilestra-4,9-dlen-3-one;
11p-(4-acetylphenyl)-17p-hydroxy-17a-(1,1,2,2,2-pentafiucroetiryestra-
4,9,15-trien-3-one; :
4'-[17f-hydroxy-3-axo-17a~(1,1,2,2,2-pentaflucroethylestra-4,9,15-trien-
118-y1)[1,1'-biphenyl]-4-carbonitrile;
11B-(4'-fluorof1,1'-biphenyl]-4-yD)-17p-hydroxy-17a-(1,1,2,2,2-
pentafiuoroethyl))estra-4,9,15-trien-3-one;
17p-hydroxy-17a-(1,1,2,2,2-pentafiuoroethyl)-11p-[4-(3-
pyridinyl)phenylJestra-4,9,15-trien-3-one;
6'-acetyl-9,11a-ditrydro-17p-hydroxy-17a-(1,1,2,2,2-pentaflncroethy )4 ‘H-
naphth[3',2°,1':10,9,11]estr-4-en-3-0ne;
4-[9,11a-dihydro-178-hydroxy-3-oxo-17e-(1,1,2,2,2-pentaflucroethyl)-4'H-
naphth[3',2',1':10,9, 11]estr-4-en-6'"-yl]benzonitrile;
9,11a-dilydro-6'<(4-fluarophenyl)-17p-hydroxy-17a~(1,1,2,2,2-
pentafiuoroethy?)-4"H-naphth{3’ 2',1':10,9,11]estr-4-en-3-one;
9,11a-dihydro-17p-hydroxy-17a<(1,1,2,2,2-pentafinorocthyl)-6'~(3-
pyridinyl)-4'H-naphth{3',2',1':10,9,11]Jestr-4-en-3-one;
6'-acetyl-9,11a-dibydro-17-hydroxy-17a-~(1,1,2,2,2-pentafiucroethyl)4'H-
naphth[3',2',1':10,9,11]estra-4,15-dien-3-one;
4-[9,11a-dilydro-17p-hydroxy-3-oxo-17a-(1,1,2,2,2-pentaflnoroethyl)-4'H-
naphth]3*,2",1':10,9,11)estra~4, 15-dien-6'-yT benzonitrile;
9,11a-dihydro-6'-(4-flucrophenyl)-17p-hydroxy-17e<(1,1,2,2,2-
pentafivoroctiyl)-4'H-naphth[3',2",1':10,9,11]estra-4,15-dien-3-onc; .
9,11a-dihydro-17p-hydroxy-17a<1,1,2,2,2-pentaffuoroettyl)-6'-(3-
pyridinyl)-4'H-naphth[3',2',1':10,9,11]estra-4,15-dien-3-one;
17p-hydroxy-11p-(4-hydroxyphenyl)-17a-(1,1,2,2,2-pentaflucroethylestra-
4,9-dlen-3-one;

17p-hydroxy-11p-(4-hydroxyphenyl)-17a-(1,1,2,2,2-pentafiucroethyl)estr-4-
en-3-one;
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9,11¢-dihydro-6',17p-dihydroxy-17a~(1,1,2,2,2-pentafluoroethyl)-4'H-
naphth[3',2',1':10,9,11]estr-4-en-3-one;
11B-{4-(acetyloxy)pheny[}-17p-hydroxy-17a-(1,1,2,2,2-

| pentaflucroethyDestra-4,9-dien-3-one;

11p-{4-(acetyloxy)phenyl]-178-hydraxy-17a~(1,1,2,2,2-
pentafiuoroetiryDestr-4-en-3-one
6'-acetyloxy-9,11a-dikydro-17p-ydroxy-17a-(1,1,2,2,2-pentafluoroethyl)-
4'H-naphth[3',2',1':10,9, 11]estr-4-en-3-one;
17B-hydroxy-11f-[4-(hydroxymethyDphenyl]-17a-(1,1,2,2,2-
pentafluorocthylestra-4,5-dien-3-one;
17P-hydroxy-11p-[4-(hydroxymethyDphenyll-17a<1,1,2,2,2-
pentafinoroethylestr-4-en-3-one;
9,11a-dihydro-17p-hydroxy-6'-hydroxymethyl-17a-(1,1,2,2,2-
pentafiuoroethyl)}4'H-naphth[3',2',1":10,9,11jestr-4-cn-3-00e;
4-[17p-hydroxy-3-ox0-17a<(1,1,2,2,2-pentmflucroethyl)estra-4,9-dien-11p-
yljbexzaldchyde,
4-{17p-hydroxy-3-oxo-17a-1,1,2,2,2-pentafluoroethylestr-4-en-11p-
l]bmuldnhrdc.
9,11a-dilydro-17p-hydroxy-3-oxo-17a-(1,1,2,2,2-pentafluoroetiryl)-4'H-
naphth[3',2',1':10,9,11)estr-4-en-6'-al;
4{17p-hydroxy-3-oxo-17a-(1,1,2,2,2-pentaflucroethylestra-4,9-dien-11f-
ylJbenzoic acid methyl ester;
4-[17p-hydroxy-3-oxo-17a~(1,1,2,2,2-pentafiuoroethylestr-4-en-118-
ylJbenzoic acid methyl ester; .
9,11-dibydro-17p-hydroxy-3-axo-17a-(1,1,2,2,2-pentafluoroctiryl)4'H-
naphth[3*,2',1':10,9,11]estr-4-en-6'-carboxylic acid methyl ester;
17-hrydroxy-11p-f4-(1-hydroxyethylphenyl}-17a-(1,1,2,2,2-
pentafiuoroethylestra-4,9-dien-3-one;
17B-hydroxy-11§-[4-(1-hydroxyetiyl)pheayll-17a<1,1,2,2,2-
pentafiuorocthyl)estr-4-en-3-one;
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9,11a-dihydro-17p-hydroxy-6'-(1-hydroxyethyl)-17a-(1,1,2,2,2-
pentafiucroethyl)-4'H-nephth{3',2',1':10,9,11]estr-4-en-3-0ne.

Preferred is 11B-(4-acetylphenyD)-17f-hydroxy-17a-(1,1,2,2,2-
pentafluoroethyl)estra-4,9-dien-3-one (» Compound A).

The antigestagens can, for example, be epplicd locally, topically, enterally or
parenterally.

For the preferred oral administration, particulasly suitable are tablets, dragees,
capsules, pills, suspensions or solutions which can be prepared in a conventional
menner with additives and carriers used in pharmacy. For local or topical application,
vaginal pessaries or percutaneous systems such as skin plasters can be used for
example. For parenteral epplication, particularly suitable are solutions, preferably oily
or aqueous solutions, as well as suspensions or emulsions. Ampules are convenient
unit dosages.

According to a preferred mode of operation, the 17a- fluoralkylated
progesterone recepior antagonist is typically administered over & period of 1 to 6
days, preferably 1 to 4 days, and more preferably on day(s) 1-3 after ovulation

and/or the removel of oocytes. Typically, the antigestagen is administered over a

period of 1 to 6 days, preferably 1-4 days, and more preferably 1-3 days after
ovulation indection with e.g. & chorionic gonsdotropin,

Surprisingly, according the invention, it has been found that low doses of a
17a-fluoralkylated progesterone receptor antagonists are effective in the methods
disclosed herein.  The 17e-fluorulkylated progesterone receptor antagonists aro
preferably administered to a human ferale subject in a daily dosage amount of 0.1 -2
mg/per subject, more preferably 0.1-1 mg/per subject, and most preferably 0.1-0.7
mg/per subject. For mammals in genersl, a daily dosage amount is typically 0.01-1
mg/kg, preferably 0.01-0.3 mg/kg, and more preferably 0.01-0.1 mg/kg. The daily
dose of antigestagen can be administered as a singie dose or as divided dosages
throughout the day.

In a preferred embodiment according to the invention, the antigestagen is
administered on a single duy to & human subject in an amount of 0.1 - 2 mg/per
subject, more preferably 0.1-1 mg/per subject, and most preferably 0.1-0.7 mg/per
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sobject or to a mammal in an amount of 0.01-1 mg/kg, preferably 0.01-0.3 mg/kg,
and more preferably 0.01-0.1 mg/kg. For example, on day 1, 2, 3, 4, 5 or 6 following
ovulation, removal of cocytes, or administration of a chorionic gonadotropin,
preferably day 1-3, and more preferably day 2.

For any particalar 17a-fluoralkylated progesterone receptor antagonist, the
most appropriate dose can be determined, for example, by evaluation of the potency
to induce premsture menstruation in edvanced huteal phase of the human cycle as
described in e.g. Hertmann, W,, et al, 1982, Comptes Rendus 294:933. The use of
antigestagens for delaying endometrial maturation has been previously described,
for example, in U.S. Patent No. 4,764,513, EP 0219447B1, Hegele-Harting et al.,
1992, Endocrinology 131:2446-2460, all of which are incorporated herein by
reference in their enfirety.

The compounds of this invention can be employed in admixture with
conventional excipients, i.c., pharmaceutically acceptable organic or inorganic carrier
substances suitable for, for example, perenteral, enthral (o.g., oml) or topical
application which do not deleterioualy react with the ective compounds. Suitable
pharmaceutically acceptable carriers include but are not limited to water, salt
solutions, alcohols, gum arebic, vegeteble oils, benzyl alcohols, polyethylens glycols,
gelatine, carbohydrates such as lactose, amylase or starch, magnesium stesrate, talc,
silicic acid, viscous paraffin, perfume oil, fatty scid monoglycerides and diglycerides,
pentzerythritol faity acid esters, hydroxy methylcellulose, polyvinyl pyrrolidone, etc.
The pharmaceutical preparstions can be sterilized and if desired mixed with auxiliary
agents, ¢.g., lubricants, preservatives, stabilizers, wetting agents, emmulaifiers, salts for
influencing osmotic pressure, buffers, coloring, flavoring and/or aramatic substances
and the like which do not deleteriously react with the active compounds. They can
alao be combined, where desired, with other active agents, e.g., vitamins.

Susteined ar directed rolease compositions can be formulated, e.g., liposomes
ar those whesein the active compound is protected with differentially degradable
contings, e.g., by microencapsulation, multiple coatings, etc. It is also possible to
freezo-dry the pew compounds and use the lyophilizates obtained, for example, for the
preparation of products for injection.
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For topical application, there are employed as nonsprayable forms, viscous to
semi-s0lid or solid forms comprising a carrier compatible with topical application and
having a dynamic viscosity preferably greater than water. Suitable formulations
include but are not limited to solutions, suspensions, emulsions, creams, cintments,
powders, liniments, salves, acrosols, etc., which are, if desired, sterilized or mixed
with suxiliary agents, e.g., preservatives, stabilizers, wetting agents, buffers or saits
for influencing osmotic pressure, etc. For topical application, also suitable are
sprayable acrosol preparations wherein the active ingredient, preferebly in
cambination with a solid or liquid inert carrier material, is packaged in a squeeze
bottle or in admixture with & pressurized volatile, normally gaseous propellant, c.g., &
freon.

It will be appreciated that the actual preferred amounts of active compound in
a specific case will vary acconding to the specific compound being utilized, the
particular compositions formulated, the mode of application, and the particular sitns
and organism being treated. Dosages for & given host can be determined using
conventional considerations, e.g., by customary comparison of the differential
activities of the subject compounds of & known agent, e.g., by means of en
appropriate, conventional pharmacological protocol.

RISLILY D)
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Figure 1 is a schematic illustration of the experiment described in Example 1.
The day of admimistration of human chorionic gonadotropin (hCG) wes designated as
dsy 0 of pacudopregnancy (d0). As shown in the diagram, ovarian stimulation of the
animals occurred on -d3, -d2 and -d1 of pseudpregneancy induction and the
progesterone receptor antagonist was administered on d2 of psuedopregnancy.

Without further elaboration, it is believed that one skilled in the art can, using
the preceding description, utilize the present invention to its fullest extent. The
following preferred specific embodiments are, therefore, to be construed as merely
illustrative, and not limitative of the remainder of the disclommre in any way
whatsoever.
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In the foregoing end in the following examples, all temperstures are set forth
uncorrected in degrees Celsiug; snd, unless otherwise indicated, all parts and
percentages are by weight.

The entire disclosure of all applications, patents and publications, cited above
or below, are hereby incorporated by reference,

EXAMPLES
Example 1: Improvement of endometrial receptivity with low doses of a 17a-
fuoralkylated progesterone receptor antagonist in the superovulated rabbit model.

The effects of a 17a-fluoralkylated progesterone receptor antagonist on
endometrial activity was evaluated in the superovulated psendopregnantrabbit
model. The pseudopregnancy of the rabbit has proven to be a model system for the
human futeal phase (Beier and Kuhnel, 1973, Hormone Res. 4:1-27; Fischer et al.,
1985, Fertilisar 1:101-109. In this specics, ovarian stimulation induces an
advancement of secretory transformation (Delbos-Winter et al., 1987, Fertilitat 3:
87-93) as well as an enhancement of gland formation.

A total of 25 sexnslly mature mulliparons New Zealand White rabbits with a
body weight of 3.1 to 4.0 kg were used for the analysis. The animals were divided
into two control groups (groups 1 and 2) and three treatment groups (groups 3-5),
with five animals in each group.

Control group 1 recejved 75 international umits (IU) of luman chorionic
gonadotropin (hCQA) administered intravenously in arder to induce
pscudopregnancy. The day of hCG-injection was designated as day O of
pseudopregnancy (d0 p.hCG).

Control group 2 and treatment groups 3, 4, and 5 were gonadotropin-
stinmlated with S IU of the aonan menopausal gonadotropin (HMG) Pergonal®
(Serono Pharma, Unterschieifheim, Genmany) for 3 days, by subcutaneous
injection, in order to induce mmitiple follicnlar growth. Pseudopregnancy was
indoced by the administration of humsan chorionic gonadotropin (hCG) as described
for control group 1 above.
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Treatment groups 3, 4 and § also received a single per orat epplication of a
17« -fluaralkylated progesterone receptor antagonist (Compound A) two days after
pseudopregnancy induction with the administration of nman chorionic
gonadotropin (02 p.hkCG). The detailed treatment schednls is shown in Figure 1.
Animals in all treatment groups were sacrificed on day 5 following
pseudopregnancy induction (d5 p.hCG), and uteri were removed. Relative uterine
wet weights were determined (in mg/100 g body weight) and a part of the uterus
was snap frazen in liquid nitrogen for determination of uteroglobin expressjon by in
situ hybridization. Uteroglobin expresaion is imown a3 a highly sensitive parameter
for determimation of endometrial receptivity (Beier, H.N., 1968, Biockem Biophys.
Acta.160:289-291; Beier, H.N., 1982, in: Beier, H.N. and Karlson, P. (eds.),
Proteins and Steroids in Early Pregnancy), and is a marker for secretory activity
(Beier, 1976, J. Reprod. Feril. Suppl. 25:53-69) and differcntiation of the
endometrial epitheliom (Krusche & Beler, 1994, Ann. Anat. 176:23-31). In situ
hybridization for detection of uteroglobin expression was conducted as previously
described in Krusche & Beier, above. Another piece of the uterus was removed and
processed for paraffin histology in order to determine the endometrial
transformation status using the McPhail-Index (McPhail Mk, 1934, J. Phys.
£3:145-156) The McPhail Index reflects different degrees of progestogenic
(transforming) activity in the rabbit endometriom:
1. no transformation
2, low transformation
3. pronounced transformation
4.  high transformation
The resuits are presented in Table 1 below.

Table 1
Effect of a single treatment of s 17a-fluoralkylated progesterone receptor
antagonist on uterns weight, endometrial transformation, and uteroglobin mRNA
expression at five days after pseudopregnancy induction (d5 p.hCG) in the
superovulated pseudopregnant rabbit.

\
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Group Treatment Schedule Measurement endpoints at dS p. hCG
03, -42, 41 a0 -]
nkCO phCo pbCG
51U 751U Progesterone Uterine | Mc-Phail | Uteroglobin
HMG HCG receptor wet ISH
uniagonist weight [expreasion
[mg/kg) in luminal
[mg/kg) (x+8D] | [x+SD] | epithelial
cells]
1 - + . - 324499 | 321+0.2 | wveryhigh-
expression
2 + + 0 448 £80 | 39+0.1 | wverylow
expression
3 + + 0.1 305148 | 3.010.1 | veryhigh
expression
4 + + 1° 27+56 | 1.5£03 | verylow
p
5 + + 10 144430 | 1.1+£0.3 abeent

Az shown in the table, anima]s which were subject to ovarian hyperstimulation, but
which were not trested with an antigestagen (Group 2), showed advanced endometrial
maturation as demonstrated by nearly indetectable uteroglobin expression, the
weight of the uterus, and the relatively high Mc-Phail index score, However,
animals which were subject to ovarian hyperstimulstion and which were treated
with an antigestagen, Groups 3-5, showed a delay in endometrial maturstion, as
demonstrated by the uterine wet weights and the Mc-Phail index scores. For
animals which were treated with a low dose of progesterone receptor antsgonist, 0.1
mg/kg (Group 3), endometrial maturation roughly corresponded with that of control
animals which were not subject to ovarian hyperstimulation (Group 1). In contrast,
higher doses of progesterone receptor antagonist, 1 mg/kg (group 4) and 10 mg/kg
{group 5), apparently counteracted the advancement of endometrium maturation
associated with ovarian hyperstimulation and also delayed the timing of maturation
beyond that observed in animals which were not sabject to hyperovarian stimulation
(Group 1).
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The preceding examples can be repeated with similar success by substituting
the generically or specifically described reactants and/or operating conditions of this
invention for those used in the preceding examples.

From the foregoing description, one skilled in the art can easily ascertain the
easential characteristics of this invention, and without departing from the spirit and
scope thereof, can make various changes and modifications of the invention to adapt it
to various usages and conditions.
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What is claimed is:

1. A method of delaying the occutrence of endometrivom maturation in &
uman female subject undergoing fertility enbancing treatment comprising

administering at least one 17x-fluoralkylated progesterone receptor
antagonist to the fernale subject during the post-ovulatory phase of the endometrial
cycle.

2. A method according to claim 1, wherein the 17a-fluoralkylated
progesterone recepior antagonist is administered to the subject in a daily dosage
amount of 0.1-2 mg per subject.

3. A method according to claim 2, wherein the fertility treatment comprises
the administration to the subject of a follicle stimmlating agent comprising follicle
stimulating hormone.

4. A method according to claim 2, wherein the 17a-fluoralkylated
progesterone receptor antagonist is administered in an amount of 0.1-2 mg per

subject on a gingle day during the post-ovulatory phase of the endametrial cycle,

5. A method according to claim 2, wherein the 17a-fluoralkylated

wherein
R'  is methyl or ethyl,
R*  is C,F_H,, wherein n is 1-6, preferably 2, 3,4, 50r 6, m > 1 mnd
m+o = 2n+1,
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R®  isa free, etherified or esterified hydroxy group,

R* and R? each is a hydrogen, or together form an additional bond or 2
methrylens group, '

St is a steroidal ABC-ring system of partial
formula A, BorC

R  is hydrogen, a straight-chain C,-C, alkyl group or branched C,-C,

alkyl group or halogen,

R’  is hydrogen, a straight-chain C,-C, alkyl group or = branched C,-C,
alkyl group, or

if St is a steroidal ABC-ring system A or B, in addition

R* and R? together can form an additional bond,

X is oxygen, hydroxyimino (=N-OH) or two hydrogen atoms,

R'  is Y or aryl tint is optionally substituted in several places with a

group Y, other than H,

Y is hydrogen, halogen, -OH, -NO,, -N;, -CN, -NR*R®, -NHSO,R’, -
CO,R’, C;-Cy, alkyl, C,-Cy, alkoxy, C,-C,, allkmnoyloxy, benzoyloxy, C,-C;,
alkanoyl, C,-C,, hydroxyslkyl or benzoyl,

R* and R® are the same or different and each is hydrogen or C,-C,, alkyl,

R’ is hydrogen or Cr-Cygalkyl,

and for -NR™R™ radicals, 23 well as their physiologically compatible salts
with acids and for -CO,R’ radicals with R’ being hydrogen, as well as their
physiologically compatible salts with bases.
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6. A method according to claim 4, wherein the 17g-flucralkylated
progesterone receptor antagonist is administered orally to the subject.

7. A method of achieving pregnancy in a human female subject comprising

stimulating the ovaries of the subject by administering a follicle stirmlgting
agent to the subject, whercin the agent comprises follicle stimulating hormone;

removing eges from the ovary of the stimulated subject;

administering at least one 17=-fluoralkylated progesterone receptar
antagonist to the subject in the post-ovulatory phase of the endometrial cycle;

fertilizing 2t least one egg in vitro to obtain an embryo;

implanting the embryo in the uterus or fallopian tobes of the mammal.

8. A method acconding to claim 7, wheren the 17a-finomikyisted
progesterone receptor antagonist is administered to the subject in a daily dosage
emount of 0.1-2 mg per subject

9. A method according to claim 8, wherein the 17a-fluoralkylated
progesterone receptor antagonist is administered in an amount of 0.1-2 mg per
subject on a single day during the post-ovnlatory phase of the endometrial cycle.




TO&0TOD" BB"A.:.{EID

N G

~ 10. A method according to claim 8, wherein the 17a-fucralkylated
progesterons receptor antagonist is a compoond of formmala I

R'  is methyl or ethyl,
R*  is CFH,, wherein nis 1-6, preferably 2, 3,4, S5or 6, m > 1 and
m+o0 = 2n+1,

R'  i5a free, etherified or esterified hydroxy group,

R* and R each is a hydrogen, or together form an additional bond or a
methylene group,

St is a sreroids] ABC-ring system of partial
formula A, Bor C

A B C
whereln
R*  is hydrogen, s straight-chain C,-C, alkyl group or branched C,-C,
alkyl group or halogen,

R’  is hydrogen, & straight-chain C,-C, alkyl group or a branched C,-C,
alkyl groap, or

if St is & steroidal ABC-ring system A or B, in addition

R and R together can form an additional bond,
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X  is oxygen, hydroxyimino (=N-OH) or two hydrogen atoms,
R* i Y or aryl that is optionally substitnted in several places with a
group Y, other then H,

Y  is hydrogen, halogen, -OH, -NO,, -N;, -CN, -NR*R®, -NHSO,R’, -
CO,R’, C,;-Cy, alkyl, C,-Cy alkoxy, C,-C,, alkanoyloxy, benzoyloxy, C;-Cy,
alkanoyl, C,-Cy, hydroxyalky! or benzoyl,

R™ and R™ are the ssme or different and esch is hydrogen or C,-C,q alkyl,

R’ is hydrogen or C,-Cy, alkyl,

and for -NR™R™ radicals, s well as their physiologically compatible salts
with acids and for -COR® radicals with R* being hydrogen, as well as their
plrysiologically compatible silts with bascs.

11. A method according to claim 9, wherein the 17a-flucralkylated
progesterone receptor antagonist is administered orally to the subject.

12. A metthod of delaying the occurrence of endometrium mataration in a
non-human female mammal undergoing fertility enhancement treatment to achieve
. s
administering at least one 17a-fluoralkylated progesterons receptor
antagonist to the mammal during the post-ovulatory phase of the endometrial cycle.

13. A method according to claim 12, wherein the 17a-fluoralkylated
progesterone receptor antagonist is administered to the mammat in a daily dosage
amount of 0.01-1 mg/kg.

14. A method according to claim 13, wherein the fertility treatment
comprises the administration to the mammal of a follicle stimnlating agent

15. A method according to claim 13, wherein the 17a-fluoralkylsted
progesterone receptor antagonist is administered to the mammal in an amount of
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0.1-1 mg/kg on & single day during the post-ovulatory phase of the endometria]
cycle.

16. A method according to claim 13, wherein the 17a-flooralkylated
progesterone receptor antagonist is a compound of fornmla I:

R'  is methyl or ethyl,
R is CF H,, wherein n is 1-6, preferably 2, 3,4, 5or6, m > 1 and
m+0 = 2n+1,

R® s a free, etherified or esterified hydroxy group,

R* and R* each is a hydrogen, or together form an additional bond or a
methylene group,

St is a steroidal ABC-ring system of partial
formula A, Bor C

RS is hydrogen, a straight-chain C,-C, alkyl group or branched C,-C,
alkyl group or halogen,
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R’ s hydrogen, a straight-chain C,-C, alkyl group or a branched C,-C,
alkyl group, or

if St is a stercidal ABC-ring system A ar B, in addition

R and R? together can form an additional band,

X  isoxygen, hydroxyimino (=N-OH) or two hydrogen atoms,

R' s Y or aryl that is optionally substituted in several places with &

group Y, other than H,

Y  ishydrogen, halogen, -OH, -NO,, -N,, -CN, -NR*R®, -NHSO,R’, +
CO,R’, C,-Cy alkyl, C,-C,, alkoxy, C,-C,, alkanoyloxy, benzoyloxy, C;-C,,
alkanoyl, C,-Cy, hydroxyalkyl or benzoyl,

R™ and R™ are the same or different and each is hydrogen ar C,-C,, alkyl,

R’ is hydrogen or C,-Cy alkyl,

and for -NR™R™ mdicals, as well as their physiologically compatible salts
with acids and for -CO,R” radicals with R® being hydrogen, as well as their
physiologically compatible saits with bases.

17. A method of achieving pregnancy in a non-human mammal comprising

stimulating the ovarics of the mammal by administering a follicle stimmiating
agent to the mammal, wherein the agent comprises follicle stimulating hormone;

removing eggs from the ovary of the stimulated meammal;

administering at least one 17¢-flucralkylated progesterone receptor
antagonist to the mammal in the post-ovulatory phase of the endometrial cycle;

fertilizing at least one egg in vitro to obmin an embryo;

* implanting the embryo in the uterus or fallopian tmbes of the mammal.

18. A method according to claim 17, wherein the 17a-fluoralkylated
progesterons receptor antagonist is administered to the manmmal in a daily dosage
amount of 0.01-1 mg/kg.
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19. A method according to claim 18, wherein the 17¢-fluoralkylated
progesterone receptor antagonist is administered to the mammal in an amount 0.1-1
mg/kg on a single day during the post-ovulatory phase of the endometrial cycle.

20. A method according to claim 18, wherein the 17a-fluoralkyleted
progesterone receptor antagonist is a compound of formula I:

R!  is methyl or ethyl,
R’  is C,F_H,, whereinn is 1-6, preferably 2, 3,4, Sor 6, m > 1 and
m+o0 = 2n+1,
R*  is a free, etherified or esterified hydroxy group,
R* and R? each is a hydrogen, or together form an additional bond or a
methylenc group,

St is » steroidal ABC-ring system of partial
foromla A, Bor C

wherein
R®  is hydrogen, a straight-chain C,-C, alkyl group or branched C,-C,
alky] group or halogen,
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R’  is hydrogen, a straight-chain C,-C, alky! group or a branched C,-C,
alkyl group, or
if St is a steroidal ABC-ring system A or B, in addition
R® and R” together can form an additional bond,
X  is oxygen, hydroxyiming (=N-OH) or two hydrogen atams,
R'  isY or aryl that is optionally substituted in several places with a
group Y, other than H,

Y is hydrogen, halogen, -OH, -NOQ,, -N,, -CN, -NR™R™, -NHSO,R’, -

CO,R’, C,-Cyj, alkyl, C;-C,, alkoxy, C,-C,, alkanoyloxy, benzoyloxy, C,-C,
alkanoyl, C,-C,, hiydroxyalkyl or benzoyl,

R* and R™ are the same or different and each is hydrogen or C,-C,, alkyl,

R’ is hydrogen or C,-C,; alkyl,

and for -NR™R™ radicals, as well as their physiologically compatible salts
with acids and for -CO,R” radicals with R? being hydrogen, as well as their
physiologically compatible salts with bases.

21. A non-human mammal which results from a pregnancy achieved by a
process according to claim 13,

22. A non-human mammal which resulis from a pregnancy achieved by a
process according to claim 18.

23. A method of delaying the occurrence of endometrium maturation ina

administering at least one compound of formula I to the subject, wherein
formula I is

wherein
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R is methyl or cthyl,
R*  is C,F_H,, whercin n is 1-6, preferably 2, 3,4, Sor 6, m > 1 and
m+0 = 2n+1,

R  is a free, etherified or esterified hydraxy group,

R* and R® each is a hydrogen, or together form an additional bond or a
methrylene group,

St is n steroidal ABC-ring system of partial
formmla A, BorC

A B C
wherein
R®  is hydrogen, a straight-chain C,-C, alkyl group ot branched Cy-C,
alicyl group or halogen,
R’  is hydrogen, a straight-chain C,-C, alkyl group or a branched C,-C,
alkyl gronp, or

if St is a steroidal ABC-ring system A or B, in addition

R® and R’ together can form an additional bond,

X  is oxygen, hydroxyimino (=N-OH) or two hydrogen atoms,

R' s Y or aryl that is optionally substituted in several places with 2

group Y, other than H,

Y is ydrogen, halogen, -OH, -NO,, -N,, -CN, -NR*R®, -NHSO,R’, -
CO,R’, C,-Cy, alky], C,-Cy alkoxy, C,-Cy, alkanoyloxy, benzoyloxy, C,-C;,
alkanoyl, C,-C, hydroxyalkyl or benzoyl,

R* and R™ are the same or different and each is hydrogen or C,-C,, alkyl,

R’ is hydrogen or C,-C,, alkyl,
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and for -NR*R™ radicals, a5 well as their physiologically compatible salts
with acids and for -CO,R® radicals with R being hydrogen, as well as their
physioclogically compatibie salts with bases.

24. A method of echieving pregnancy in a buman female subject
comprising

stinmlating the ovaries of the subject by administering a follicle stimmlating
agent to the subject, wherein the agent comprises follicle stinmlating hormaone;

removing eggs from the ovary of the stimuiated subject;

administering at least ene compound of formula I to the subject in the post-
ovulatory phase of the endometrial cycle; '

fertilizing at least one egg in vitro to obtain an embryo;

implanting the embryo in the uterus or fallopian tubes of the mammal,
wherein formula I is

whetein
R'  is methyl or ethyl,
R*  is CF.H,, whereinn is 1-6, preferably 2,3, 4, 50r6,m > 1 and
m+o0 = 2n+1,
R  isa fiee, etherified or esterified hydroxy group,
R* end R’ each is a hydrogen, or together form an additional bond or a
methylene group,
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R* s hydrogen, & straight-chain C,-C, alkyl group or branched C,-C,

alkyl group or halogen,

R’ is hydrogen, a straight-chain C,-C, alky! group or a branched C,-C,
alkyl groap, or

if St is a steroidal ABC-ring system A or B, in addition

R® and R together can form an additional bond,

X is oxygen, bydroxyimino (=N-OH) or two hydrogen stoms,

R*  is Y or aryl that is optionally substituted in several places with a

group Y, other than H,

Y  is hydrogen, halogen, -OH, -NO,, -N,, -CN, -NR*R™, -NHSO,B?, -
CO,R’, C,-C; alkyl, C,-Cy, alkaxy, C,-C,, alkanoyloxy, benzoyloxy, C;-Cyy
llhnqyl. C,-C,, hydroxyalkyl or benzoyl,

B* and R™ arc the same or different und each is hydrogen or C,-C,q alkyl,

" R? is hydrogen or C,-C,, alkyl,

and for -NR™R™ radicals, as well as their physiclogically compatible salts
with acids and for -CO,R’® radicals with R® being hydrogen, as well as their
physiologically compatibie salts with bases.




FO0&OTO" 98 QEA‘Z&D

3N

-30-

23. A method of delaying the occurrence of endometrium mamration in a
pon-haman female manmal undergoing fertility enhancement treatment to achieve
preguancy comprising

admyinistering st least one componnd according to foromia I to the mammal,
wherein formula I is

wherein
R' s methyl or ethyl,
R, it CFH,, whereia nis 16, prefersbly 2,3, 4, Sor 6, m > 1and
m+o = 2n+1,
R’  is a free, etherified or esterified hydroxy group,
R* and RY each is & hydrogen, or together form an sdditional bond or a
methylene group,

St is a steroidal ABC-ring system of partial
formoula A, Bor C
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wherein

R®  is hydrogen, & straight-chain C,-C, alkyl group or branched C,-C,

alkyl group or halogen,

R’  is hydrogen, a straight-chain C,-C, aikyl group or a branched C,-C,
alkyl group, or

. if St is a steroidal ABC-ring system A or B, in addition

R® and R’ together can form an additional band,

X  is oxygen, hydroxyimino (=N-OH) or two hydsogen atoms,

R'  is Y or aryl that is optionally substituted in several places with a

group Y, other than H, _

Y s hydrogen, halogen, -OH, -NQ,, -N,, -CN, -NR™R®, -NHSO,R®, -
CO,R’, C,-Cyy alkyl, C,-Cyp alkoxy, C,-C,, alkanoyloxy, berzoyloxy, C;-C,o
alkanoyl, C,-Cy, hydroxyalkyl or benzoyl,

R™ and R™ are the same or different and each is hydrogen or C,-C,, alkyl,

R’ is hydrogen or C,-C,, alkyl,

and for -NR™R™ radicals, as well as their physiologically competible salts
with acids and for -CO,R® radicals with R* being hydrogen, as well as their

26. A method of achieving pregoancy in a-non-humsn maxmnal comprising

stinmulating the ovaries of the mammal by administering a follicle stinmulating
agent to the mammal, wherein the agent comprises follicle stirmlating hormone;

removing eggs from the ovary of the stimnlated mammal;

administering at least one compound of formula I to the msmmal in the post-
ovulatory phase of the endometrial cycle;

fertilizing at least one egp in vitro to obtain an embryo;

implanting the embryo in the uterus or fallopian tubes of the mammal,
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wherein

R! is methyl or ethyl,

R s CFH,, whereinn is 1-6, preferably 2, 3,4, S5or 6, > 1 and

m+o = 2n+1,

R’  is a free, etherified or esterified kydroxy group,

R* and R’ each is a hydrogen, or together form an additional bond or &
methylene group,

St is g steroidal ABC-ring system of partial
formula A, BorC

A B C
wherein
R'  is hydrogen, a straight-chain C,-C, alky! group or branched C,-C,
alkyl group or halogen,

R’ ishydrogen, a straight-chain C,-C, alkyl group or a branched C,-C,
alkyl group, or

if St is a steroidal ABC-ring system A or B, in addition

R* and R together can form an additional bond,

X  is oxygen, hydroxyimino (=N-OFH) ar two bydrogen atoms,

R' 18 Y or aryl that is optionally substifuted in several places with a

group Y, other than H,

Y  is hydrogen, halogen, -OH, -NO,, -N,, -CN, -NR*R™, -NHSO,R’, -
CO;R’, C,-C,, alkyl, C,-C,, alkoxy, C,-C,, alkanoyloxy, bemzoyloxy, C,-Cyy
alianoyl, C,-C,, liydroxyslkyl or benzoyl,

R™ and R™ are the same or different and each is hydrogen or C,-C,, alkyl,
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R’ is hydrogea or C,-C,, alkyl,

and for -NR™R™ radicals, 25 well as their physiologically compatible salts
with acids and for -CO,R® radicals with R being hydrogen, as well as their

27. A method of modulating the occurrence of endometrium maturation
in a uman female subject undergoing fertility enhancing trestment comprist

administering at least oo¢ 17a-fmoraikylated progesteron recoptor
antagouist to the female subject during tho post-ovulatory phase of the endometrial

cycle.

28. A method of delaying the occurrence of endometrium mataration in &
human female subject undergoing fertility enhancing treatment comprising

administering at least one 17a-fivoralkylated progesterone receptor
antagonist to the female subject during the post-ovulatory phase of the endometrial

29. A method of delying the occurrence of endornetrium maturation in a
nop-lmman female mammal undergoing fertility enhancement treatment to achieve
pregoancy comprising

administering at least ane 17a-fluoralkylated progesterone receptor

antagonist to the mammal during the post-ovulatory phase of the endomerrial cycle
after seid fertility eobancing trestment
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ABSTRACT OF THE DISCLOSURE
A method of modulating the occurrence of endometriom maturation in a
female mammal undergoing fertility treatment is disclosed. The method comprises

the administration at least one 17a-fluonalkylated progesterone receptor antagonist
to the female mammal.



Figure 1: Genersl study design in superovulated rabbits
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REIVINDICACIONES -

1. Un método para retardar la ocurrencia de la maduracién
endometrial en un sujeto heambra humano que esta bajo trata-
miento para mejorar la fertilidad, que comprende administrar
por lo menos un antagonista del receptor de la progesterona
17ux-fluorcalquilado al Esujeto hembra durante 1la fase
pos-ovulatoria del ciclo ;ndometrial.

2.Un método de acueédo con la reivindicacién 1, donde
el receptor de progesterona l7a-fluoroalquilado se adminis-
tra al sujeto en una dosisqdiaria de 0,1-2 mg por sujeto. '

3. Un métcdo de acuerdo con la reivindicacién 2, donde
el tratamiento de fertilizacién comprende la administracién
al sujeto de un agente estimulante folicular que comprende
hormona estimulante folicular.

4. Un método de acuerdo con la reivindicacién 2{ donde
el antagonista del receptor de la progesterona l1l7a-
fluorcalquilado se administra en una cantidad de 0,1-2 mg
por sujetoc en un iinico dfa durante la fase pos-ovulatoria
del ciclo endometrial.

5. Un método de acuerdo con la reivindicacién 2, donde

el antagonista del receptor de la progesterona 1l7a-

fluorocalquilado es un compuesto de la f6rmula I:
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donde:
R! es metilo o etilo,
R? es .G Fal,, '‘donde n es 1-6, 'pref‘erentemente 2, 3, 4, 5

o '6, m>1y mo » 2n+l.
Ry es un grupo hidroxilo libre,eterificado o esterifica-
do,
cada uno de R' y R® es un hidrSgeno, o juntos forman u.na li-
gadura adicional o un grupo metileno

st es un anillo esteroidal ABC de fézrmula parcial A,B o C
RY

RS es .hidrégeno, un grupo C;-C, alquilo de cadena 1i-
neal o C;-C4 alquilo de cadena ramificada o hal'égeno

R’ eas hidrégeno,. un grui:o C-C¢ alquilo de -cad.en.a 1i-
neal o C;-Cq aléuilo de cadena ramificada, o

sl St €8 un B:I.sl:emq de anillo ABC esteroidal, ademés



R® y R” juntos pueden formar una ligadura adicionmal,..

X es oxigeno, hidroxiimino (=N-OH) o dos &tomos de
. hidrégeno, ’ o
) es Y o arilo optativamente sustituido en wdltiples

sitios con un grupo Y distinto de H,

Y es hidrégeno..-'halégeno, -0H, -NO2, -N3, -CN, -
mé"n"', -NHSO,R’, CO;R?, C1-Cjp alquilo, C;-C;p alcoxi,
C1-Cio alcano:lloxi.. benzoiloxi, C;-C;9 alcanoilo, C;-
Cio hidroxialq\'ailo o benzoilo,

R* y R son iguales o diferentes, y cada uno de ellos es

hidrégeno o C;-Cyp alquilo,

R? ea hidrégeno o C,-Cyo alquilo,

Y para los radicales-NR*R*, asf{ como para sus sales 'compa-,

tibles desde el punto de vista fisiolb6gico con Acidos y para
los radicales-CO;R?’, donde R? es hidr6geno, asf como sus sa-

les compatibles desde el punto de vista fisiolégico con ba-

ses.
i
6.Un método de acuerdo con la relvindicaci6m 4, donde

el antagonista del receptor de 1la progesterona 1l7a-

fluorcalquilado se administra al sujeto por via oral.

e

7.Un método para lograr la prefiez en un sujetc; hembra

" humano que comprende la estimulacién de los ovarios del suje-

to mediante la administracién al sujeto de un agente estimu-

lante folicular, donde el agente comprende hormona estimulan-

te folicular; retirar loa huevos del ovario del sujeto esti-
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mulado; administrar al sujeto por lo menos un antagonista del

receptor de la progesterona 17a-fluorcalquilado en la fase

' pos-ovulatoria del ciclo endometrial; fertilizar por lo menos

un huevo in vitro para obtener un embrién: y transferir el

embrién al Gtero o a las trompas de Falopio del mamifero.

8.Un método de acuerdo con la reivindicaciém 7, donde
el anta'ganista del receptor de la progesterona 17a-
fluorocalquilado se administra al sujeto en una dosis diaria
de 0,1-10 mg por sujeto.

9.Un método de acuerdo con la reivindicacién 8, donde

el antagonista .del receptor de la progesterona 17w-

fluorocalquilado se administra en una cantidad de 0,1-2 mg

por sujeto en un dfa Gnico durante la fase pos-ovulatoria

.del ciclo endometrial.’ . ‘

10.Un método de acuerdo con la relvindicacién 8, donde

el antagonista del .receptor de la progesterona 17a-

donde
R? es metileo o etilo,
R? es C,FHy,, donde n es 1-6, preferentemente 2, 3, 4, 5

o6, m> 1y m+O = 2n+l. '

Ry es un grupc hidfoxilo libre, eterificado o esterifi-
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cado, .
R' y R®° cada uno es un hidrégeno, o juntos forman una liga-
dura adicional o un grupc metileno

st es un anillo esteroidal ABC de f&rmula parcial A, B o

R
c

R® es hidrégeno, un grupo C,-C, alquilo de cadena lineal
- o C;-C; alquilo de cadena ramificada o halégeno
R? es hidr6geno, un grupo C;-C, alquilo de cadena lineal
o Cy-Cy alquilo de cadena ramificada, o
B8l 8t es un sistema de anillo ABC esteroldal, ademis

R® y R’ juntos pueden formar una ligadura adicional,

X es qxigeno, hidroxiimino (=N-OH) o dos &tomos de hi-
drSgeno,
R* es Y o arilo optativamente sustituido en mdltiples

sitios con un grupo Y distinto de H,
- XY es hidrSgeno, haldgeno,-0OH,-NO;, -N,,-CN, -KR™R™, -
NHSO,R’, CO;R?, C,-Cis alquilo, C;-C;o alcoxi, C;-Cj al-

. canoiloxi, benzbiloxi, C,-Cro a'lcanoilo. C1~-Cyp hidro-



xialquilo o benzoilo,
R*® y R™ soh iguales o diferentes, y cada uno de ellos es
hidrégeno o C,-C;g alquilo,

R’ es hidrdgeno o C;-Cjp alquilo,

Yy para los radicales-NR™R®®, asl comgp para sus sales compa-

tibles desde el punto de vista fisiolégico con &cidos y para

los radicales-CO;R?, donde R? es hidrégenc,asf{ como sus sales

compatibles deade el punto de vistalfislolégico con bases.
11. Un método de acuerdo con la reivindicacién 9, donde

el antagonista del receptor de la progesterona 17c-

fluorcalquilado se administra al sujeto por via oral.

12. Un método para retardar la ocurrencia de la madura-
cién endometrial en un mamifero hembra no-humano gue estad
siendo sometido a tratamiento para mejorar la fertilidad para
alcanzar la prefiez, que comprende administrar al mamifero
por lo menos un antagonista del receptor de la progesterona
17a-fluoroalquilado durante la fase pos-ovulatoria del ciclo
endometrial.

13. Un método de acuerdo con la reivindicacién 12, don-
de el antagonista del receptor de 1la progesterona .17u-
fluoroalquilado ge administra al mami{ifero en una dosis dia-
ria de 0,01-1 mg/kg.

14, Un método de acuerdo con la reivindicacién 13, don-
de el Lratamiento de fertiljzacién comprende la administra-

cién al mamifero de un agente eastimulante folicular gue com-



prende hormona estimulante folicular. ' .
15.Un mé&todo de acuerdo con la reivindicacitn 13, donde
el antagonista del receptor de 1la progesterona 1l7a-

fluorcalquilado se administra al mamifero en una cantidad de

" p,1-1 mg/kg en un dfa Gnico durante la fase pos-ovulatoria

del ciclo endometrial.
16.Un método de aguerdo con la reivindicacién 13, donde

el antagonista del receptor de la progesterona 17a-

donde:

R! es metilo o etilo,

R? es CpFeHo, dnndé n es 1-6, preferentemente 2, 3, 4, 5
06, m> 1y m+o'- 2n+l. ’

R; es un grupc hidroxilo libre,eterificado o esterifi-

cado,

R' y R® cada uno es un hidrégeno, o juntos forman una liga-
dura adicional o un grupo metileno

st es un anillo egteroidal ABC de f&Srmula parcial A, B

ocC



-

R’

8i St

es hidrégeno, tm grupo C;-C4 alquilo de cadena lineal

o C3-C4 alquilo de cadena ramificada o halégeno

es hidrégeno, un grupo C,-C, alquilo de cadena lineal

o0 C3-C4 alquiloc de cadena ramificada, o

es un sistema de anillo ABC esteroidal, ademis

R® y R’ juntos pueden formar una ligadura adicional,

X

. RI

es oxigeno, hidroxiimino (=N-OH) o dos &tomos de hi-

drégeno,

‘e8 Y o arilo optativamente sustituido en wmiltiples

sitios con un grupe Y distinto de H,

es hidr6geno, halégeno,-OH,-NO;, -Nj;,-CN,-NR™R™, -
NHSO;R?, CO;R?, -C;-Cyp alquilo, C;-Cj;p alcoxi, C;-Cip al-
canoiloxi, benzc;iloxi. C1-Cy¢ alcanoilo, C;-C;p hidro-

xialquilo o benzoilo,

R*™ y R®® son iguales o diferentes, y cada uno de ellos es

R!

hidrégeno o C;-Cy¢ algquilo,

es hidrégenoc o C;-Cies alquilo,

y para los radicales-NR™R?, asf como para sus sales compa-
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tibles desde el punto de vista fisioldgico con &cidos y para
los radicales-CO.R?, d?nde R® es hidrégeno,asf como sus sales
compatibles desde el punto de vista fisiolégico con bases.
17.Un método para lograr la preiiez en un mamifero no
humano que comprende estimular los ovarios. del mamifero me-
diante lazadministraciﬁn al sujeto de un agente estimulante
folicular, donde el agente comprende hormona egtimulante fo-
licular; retirar los ﬁuevos del ovario del mamifero estimu-
laldo,- administrar al mamifero por lo menos un antagonista
del receptor de la progesterona l1l7a-fluorcalquilado en 1la
fase pos-ovulatoria del ciclo endometrial; fertilizar por lo
menos un huevo in vitro para obtener un embridn: y transfe-
rir el embrién al fitero o a las trompas de Falopio del mami-
fero. '

18. Un método de acuerdo con la reivindicacién 17, don-
de el antagonista del receptor de la progesterona l7a-
fluoroalquilado se administra al mamifero en una dosis dia-
ria de 0,01-1 mg/kg.

19. Un método de aPuerdo con la reivindicacién 18, don-
de el antagonisata dél receptor de la progesterona 1l7a-
fluoroalquilado se administra al mamifero en una cantidad de
0,1-1 mg/kg en un dia fnico durante la fase pos-ovulatoria
del ciclo endometrial.

20. Un método de acuerdo con la reivindicacién 18, don-

de el antagonista del receptor de 1la progesterona 17a-



11

fluorcalquilado es un compuesto de la férmula I:

donde:

R! es metilo o etilo,

R? es C,FuH,, donde n es 1-6, preferentemente 21 3,4, 5
66, m>» 1 y m+0 = 20+l. .

R3 .ea un grupo hidroxilo libré, eterificado o esterifl-
cado,

R' y R® cada uno es un hidrégeno, o juntos forman una liga-

dura adicional o un grupo metileno

St es un anillo esteroidal ABC de f6rmula parcial A, B

R® es hidrégeno, un. grupo C;-C4 alquilo de cadena lineal
0 C;-C; alquilo de cadena ramificada o halégeno

R’ es hidrégeno, up grupo C;-¢, alquilo de cadena lineal
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o Cy-C4 alquilo de cadena ramificada, o -
Bi St es un sistema de anillo ABC esteroidal, ademés

R® vy R’ juntos pueden formar una ligadura adicionmal,

X es oxigeno, hidroxiimino (=N-OH) o dos &tomos de hi-
drégeno,
R® es Y o arilo optativamente sustituido en mGltiples

sitios con un grupo Y distinto de H,

Y es hidrégeno, hal6geno,-OH,-NO;, -Ni,-CN,-NR™R™, -
NHSOsR?, CO4R?, C)-Cip alquilo, C;-Cje alcoxi,-C;-Cyo al-
canoiloxi, benzoiloxi, C;-Cyp alcanoilo, C;-C;y hidro-
xialquilo o benzo.i.lo,

R™ y R™ pon iguales o diferentes, y cada uno de ellos es
hidrégeno o C,-Cyp alquilo,

R® es hidrégeno o C,-C;p alquilo,

y para los radicales-NR™R®®, asf{ como para sus sales compa-

tibles desde el punto de vista fisiolégico con dcidos y para

los radicales-CO,R?, donde R? es hidrégeno,asi como sus sales

_compatiblea desde el punto de vista fisioldgico con bases.

21. Un mamifero no humano que resulta de la prefiez ob-

tenida mediante el proceso de acuerdo con la reivindicaciéon

13.

22. Un mamf{fero no humano que resulta de la prefiez ob-

tenida mediante el proceso de acuerdo con la reivindicacién

18. '

23. Un método para retardar la ocurrencia de la madura-

cién endometrial en un sujeto hembra humano que estd sometido

W
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a un tratamiento para mejorar la fertilidad, que conprende ad-

ministrar al sujeto por lo menos un compuesto de la férmula I,

donde la férmula I es

R,

R.YRS

R R?

es metilo o etilo,
es C,F,H,, donde n es 1-6, preferentemente 2, 3, 4, 5

06, m> 1 y mio = 2n+l.

es uﬁ grupo hidroxilo libre, eterificado o esterifi-

cado,

cada uno es un hidrégeno, ¢ juntos forman una liga-

"dura adicional o un grupo metileno

st

es un anillo esteroidal ABC de f6rmula parcial A,B o C

es hidrégeno, un grupo C;-C4 alquilo de cadena lineal
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o0 C3-C4 alquilo de cadena ramificada o hal&geno

R’ es hidr6geno, un grupo Ci-C, alquilo de cadena lineal
0 C;-C¢ alquilo de cadena ramificada, o

8i St es un sistema de anillo ABC esteroidal, ademés

R® y R’ juntos pueden formar una ligadura adicional,

X es oxigeno, hidroxiimino (=N-OH) o dos &tomos de hi-
drégeno,
R® es Y o arilo optativamente sustituido en miltiples

gitios con un grupo Y diatinto de H,

Y es hidrégeno, " halégeno, -OH‘, -NO;, =-Nj,-CN,-NR*R%, -

(O\

NHSO;R®, CO;R?, C1-Cyo alquilo, C;-Cjo alcoxi, C;-Cip al- - ~

canoiloxi, benzoiloxi, C;-C;p alcanoilo, C;-Cip hidro-
xialquilo o benzoilo, ,
_R* y R® son iguales o diferentes, y cada uno de ellos es
hidrdgeno o C;-Cyp alquilo,
R? es hidrégeno o C;-Cip alquilo,
y para los radicales-NR*™R’, asf{ como para sus sales compa-
tibles desde el punto de vista fisioldgico con acidos y para
los radicales-CO;R?, donde R? es hidrégeno,as{ como sus sales
compatibles desde el punto de vista fisiolSgico con bases.
24. Un wmétodo pa::":a_lograr la preifiez en un sujeto hembra
humano que comprende estimular los ovarios del sujeto me-
diante la administracién al sujeto de un agente estimulante

folicular, donde el agente comprende hormona estimulante fo-

licular; retirar los huevos del ovario del sujeto estimula-
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do; administrar al sujeto por lo menos un compuesto de la

E6rmula I en la fase .pos-ovulatoria del ciclo endometrial;

fertilizar por lo menos un huevo in vitro para obtener un

embridén: y transferir el embrién al dtero o a las trompas de

Falopio del mamifero, tal que la f6rmula I es:

st

eB metilo o etilo,

s
\'7\0

es CpFyH,, donde n es 1-6, preferentemente 2, 3,4, 5

0.6, m> 1 y m+o = 2n+l.

es un grupo hidroxilo libre, eterificado o esterifi-
cado,

cada uno es un-hidrégeno, o juntos forman una liga-

dura adicional o un grupo metileno

es un anillo esteroidal ABC de f&rmula parcial A,B o C
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R® es hidroSgeno, un g.r:upo C1-C; alquilo de cadena 1_:'Enea1
o Cy-C4 alguilo de cadena ramificada o halégeno

R’ es hit.:lrégeno, un grupo C;-C, alquilo de cadena lineal
o C3-Cy alquilo de cadena ramificada, o

8i St eB un sistema de'anillo ABC esteroidal, ademés

R®* y R’ juntos pueden formar una ligadura adicional,

X es oxigeno, hidroxiimino (=N-OH} o dos &tomos de
hidr&geno,
R® es Y o arilo optativamente sustituido en mGltiples

sltios con un grupo Y distinto de H,

Y es hidrégeno, halégeno, -OH, -NO;, -Nj, -CN, -NR*R®™, -

NHSO:R’, CO;R.’, C;-"-Cm alquilo, C1—C1o alcoxi, cl-CJ,n .

alcanoiloxi, h.énzoiloxi, C;-Cie¢ alcanoilo, C;-Cig
hidroxialquilo o benzoilo,

R*® y R® son iguales o diferentes, y cada uno de ellos es
hidr6geno o C;-Cy¢ alquilo,

R® es hidr6geno o C;-Cj¢ alquilo,

Yy para los radicalea-NR"R""’, asi como para sus sales compa-

tibles deade el punto de vista fisiolégico con &cidos y para

los radicales-COz;R?, donde IR’ es hidrdgeno,as{ como sus sales

‘compatibles desde el punto de vista fisiold6gico con bases.

25. Un método para retardar la ocurrencia de la madura-
cién endometrial en mamifero hembra no~humano que esta some-
tido a un tratamiento para mejorar la fertilidad y lograr la

prefiez, que comprende administrar al mamifero por lo menos un -
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compuesto de la férmula I, donde la férmula I es

St

es metilo o etilo,

esd CpFyH,, donde n es 1-6, preferentemente 2, 3, 4, 5
o6, m>» 1 ym+o = 2n+1.

es un grupo hidroxilo libre, eterificado o esterifi-
cado,

cada uno es un hidrSgeno, © juntos forman una liga-

dura adicional o un grupo metileno

es un anillo esteroidal ABC de férmula parcial A,B o C

A
donde:
RE
R?

es hidrégeno, un grupo C;-C alquilo de cadena lineal
o C3-C4 alquilo de cadena ramificada o halégeno

es hidrbdgeno, un grupo C;-C, alquilo de cadena lineal
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o C3-Cy alquilo de cadena ramificada, o ..
Bi St es un sistema de anillo ABC esteroidal, ademéas

R® y R? juntos pueden ft;rmar una ligadura adicional,

X es oxigeno, hidroxiimino (=N-OH) o dos &tomos de hi-
drégenao,
R® es Y o arilo optativamente sustituido en miltiples

sitios con un grupo Y distinto de H,

Y es hidrégeno, halégeno, -OH,-NOz, -N;, -CN, -NR™R", -
NHSOzR?, COaR®?, 'C;-Cpp alquilo, C;-Cjo alcoxi, C;-Cyp al-
canoiloxi, benzoiloxi, C;-Cjp alcanoilo, C;-Cip hidro-
xialquilo o beénzoilo,

R*® y R® gon iguales o diferentes, y cada uno de ellos es
hidrégeno o C;-C;9 alquilo,

R? es hidrégeno o C,-Cjp alquilo,

y para los radicales-NR™R®, asf como para sus sales compa-

tibles desde el punto -de vista fisiolégico con &cidos y pa:r."a

los radicales-CO;R’.dor‘;de R’ es hidr6geno, asi como sus sales
compatibles desde el punto de vista fisit_::ldgico con bases.
26. Un método para obtener la prefiez ;an un mamifero no
humano que comprende estimular los ovarios del mamifero me-
diante la administracién al sujeto de un agente estimulante
folicular, donde el age.nte comprende ;Jna hormona estimulante
folicular; re;:irar huevos del ovario del mamifero estimula-
do; administrar al mamifero por lo menos un compuesto de la

E6rmula I durante la fase pos-ovulatoria del ciclo endome-

>
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trial; fertilizar por lo menos un huevo in vitro para obte-

ner un embrién; traneferir el embrién dentro del Gtero o las

trompas de Falopio del mamifero, donde la férmula I es:
R?
R1

donde:

R.:

R,

R' y RS

St

es metilo o et{lo,
es C,Fpi,, donde n es 1-6, preferentemente 2, 3,4, 5

06, Mm> 1 y m+:0 = 2n+l.

es un grupo hidroxilo libre, eterificado o eaterifi-:

cado, B

cada uno es un hidrégeno, o juntos forman una liga-

dura adicional o un grupo metileno

es un anillo esteroidal ABC de f6rmula parcial A,B o C

es hidrdégeno, un grupo C,-C, algquilo de cadena lineal

o Ci-Cy alquilo de cadena ramificada o halégeno
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R’ es hidrégeno, un grupo C;-C, alquilo de cadena lineal
o Ca-C4 alquilo de cadena ramificada, o
gi St es un sistema de anillo ABC esteroidal, ademis

R® y R’ juntos pueden formar una ligadura adicional,

X es oxigeno, hidroxiimino (=N-OH) o dos &tomos de hi-
drégeno,
R® es Y o arilo optativamente sustituido en midltiples ,

sltios con un ér\:{po Y distinto de H,

Y es hidr6geno, hal6geno,-OH,-NO;, -Ni,-CN,-NR*R%, -
NHSO,;R®, CO,R®, C;-Cyp alquilo, C;-Cyo alcoxi, C;-Cie al-
canoiloxi, benzoilexi, C,-Ci¢ alcanoilo, C;~C;p hidro-
xialgquilo o he.nzoilo,

R*™ y R* mon iguales o diferentes, y cada uno de ellos es
hidrégeno o C;-C;p alquilo,

R? es h:itdrdgeno o C;-Cjp alquilo,

y para los radicalea-NRR’®, asi como para sus sales compa-

tibles desde el punto de vista fisiolégico con acidoa y para

los raéichles-coan’. donde R* es hidrégeno,asi como sus sales

compatibles desde el punto de vista fisiolSgico con bases.

27. Un método para modular la ocurrencia de la maduracién

endometrial en un sujeto hembra humano que esti sometido a

tratamiento para mejorar la fertilidad, que comprende admi-

nistrar al menos un antagonista del receptor de progesterona

17a-fluoroalquilado al sujeto hembra durante la fase pos-

ovulatoria del ciclo endometrial.

JAX
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28. Un método para retardar la ocurrencia de maduracién
endometrial en un sujeto hembra humano que estd bajo trata-
miento para mejorar la fertilidad, que copprende administrar
al aujeto hembra al menos un antagonista del receptor de pro-
gesterona l7a-fiuorocalquilado durante la fase pos-ovulatoria
del ciclo endometrial después del mencionado tratamiento para

-

mejorar la fertilidad.

29, Un método para retardar la ocurrencia de maduracioén
endometrial en un sujeto hembra humano que esta bajo trata-
miento para wmejorar la fertilidad y lograr la prefiez, que
comprende administrar al sujeto hembra al Jnenos un antagonis-
ta del receptor de progesterona l7a-fluorpalquilado durante
la fase pos-ovulatoria del ciclo endometrial después del men-

cionado tratamiento para mejorar la fertilidad.
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THE USE OF ANTIGESTAGENS FOR INHIBITING ACCELERATED

This application is a continzation in part of U.S. Serial No. 09/756,286 filed
Jamuary 9, 2001, which is incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

This invention relates to the use of antigestagens for shifting post-ovulatory

Ovarian stinmlation with gonadotropins is commonly used in Inmmans in
assisted reproductive technologies, including in vitro fertilization and embryo
transfer therapy (IVF/ET). However, the post-ovulatory endometrial
transformation is advanced after controlled ovarism hyperstimulation (Garcia et al.,
1984, Fertil. Steril. 41:31-37; Penlson ct al., 1997, Fertil. Steril. 76:321-325;
Kolb, 1997, Fertil. Steril. 67:625-630; Franchin et al., 1999, Fertil. Steril. 71:174-
181.) As e consequence, the usual precisely synchronized temporal development of
the endometrium and the embryo is disrupted, resulting in Jow implantation rates
for healthy blastocysts.

SUMMARY OF THE INVENTION

This invention provides a method of enhancing fertility in mammals by the
administration of 17a-flnoralkylated progesterone receptor antagonists to ivhibit the
advancement of endometrium maturation during infertility (i.e., fertility
enhancement) treatment including all assisted reproduction therapies.

It is aiso contemplated as part of this invention that such a method will be
particularly useful in a female mammal undergoing fertility treatment. Fertility
treatment, as used herein, refers to any treatment which is rendered to a female
mammal for the purposes of achieving a pregnancy, whether or not the mammal has
been determined to be fertile, infertile, or to have impaired fertility. Fertility
treatments contemplated as part of this invention include, but are not limited to
ovarian hyperstimuiation (OH), in vitro fertilization and embryo transfer (IVF/ET),
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and OH in combination with IVF/ET. Particularly, a method of inhibiting
advanced endometrial maturation, which typically occurs in conjunction with
ovarian hyperstimulation, is contemplated. PFor example, ovarian hyperstimulation
may be used as a tool in fertility treatment in conjonction with, for example, timed
intercourse, artificial insemination, intrauterine insemination, IVF/ET, and gamete
imtra fallopian transfer (GIFT). '

IVE/ET, as used herein, refers to any techniques wherein oocytes are
fertilizeq in vitro and then transferred into the flamale reproductive trpct. For
example, transfer of the embryo may occur via transfer of the embryo into the
uterus through the cervix or via transfer of the embryo into the fallopian tubes
(zygote intra fallopian transfer (ZIFT)). Fertllization of cocytes in vitro may be
accomplished, for example, by incubating oocytes in the presence of sperm or by
intra cytoplasmic sperm injection (ICST). IVF/ET may also be accomplished using
donor eggs. Infertility treatments also include treatments such as induction of
ovarian stmmlation followed by fertilization by normal coitus,

Ovarian hyperstimulation, as used herein, refers 10 the use of a follicle
stimmlating agent to stinmilate follicle development. Ovarian hyperstimulation may
be used in female subjects having a variety of ovulatory conditions, including
subjects who are anovulatory, subjects who have impaired, reduced, or irregular
ovulation, and subjects with normal ovulatory patterns. Preferred follicle
stimulating agents, include gonadotropins, such g3 for example, follicle stimulating
hormone (FSH), luteinizing hormone (LH), human menopasal gonadotropins
(bMG), and homan chorionic gonadotropin (bCG). Brand names of gonadotropins
that are available for use as follicle stimulating agents, inchude for example,
Perganol, Metrodin, Humegon, Fertinorm, Gonal F, and Primogonyl-1000 etc.
Follicle stimulating agents, as used herein, also include egtrogen blocking agents
such e, for example, clomiphene citrate (commercially available s Clomid and
Serophene). Gonadotropins that may be used in accordance with this invention
hormones that are produced synthetically, including hormones produced through
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recombinant DNA techmiques. Minant gonadotroping which retain activity as
follicle stimmiating agents are also contemplated as part of this invention.

Ovarian hyperstimnlation may be accomplished using more than type of
follicular stimulating agent. For example, an estrogen blocking agent such as
clomiphene may be used in combination with a gonadotropin. Ovarian
hyperstimmiation may used to treat a variety of types of infertility, incinding bat not
limited to, idiopathic infertility, 1 infertility, end sonls sated

Ovarian hyperstimulation may also be accomplished in conjunction with a
gonadotropin releasing hormone antagonist (GnRH) to turn off the subjects
endogenous hormone production. GnRH's that may be used in conjunction with the
invention include, for example, Synarel or Lupron.

In a preferred embodiment, the methods of this invention are employed in
conjunction with human female subjects. The metbods of this invention may also
be employed with other mammalian female subjects, including but not limited to,
housechold pets, farm animals and zoo animals, particularly including cows, pigs,
horses, and sheep. When used in fertility treatment of non-human mammals, the
administration of antigestagens can help to achieve a higher success rate in, for
example, in vitro fertilization and embryo transfer undertaken for economic or
breeding purposes.

Non-human mammals which are produced by the methods disclosed herein
are also contemplated as part of the invention. These non-human mammals include,
for example, mammals which have been genetically modified, including for
example, mammals that have been genstically modified using recombinant DNA
techniques.

In one aspect, the invention relates to a method of inhibiting the occurrence
of advanced endometrium maturation in & human fexnale subject undergoing fertility
treatment comprising administering at least one 17a-flucralkylated progesterone

receptor antagonist to the female subject during the post-ovulatory phase of the
endometrial cycle.

@\
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In another aspect, the invention relates to a method of achieving pregnancy
in 2 human female subject comprising stimmlating the ovaries of the subject by
administering a follicle stimulating agent to the subject, wherein the agent
comprises follicle stimulating hormone;
removing eggs from the ovary of the stimmlated subject; administering at least one
17a-fluoralkylated progesterone receptor antagonist to the subject in the post-
ovulatory phase of the endometrial cycle; fertilizing at least one egg in vitro
obtain an embryo; implanting the embryq in the uterus or fallopian tubes of the
mammal,

In another aspect, the invention relates to a method of inhibiting the
occurrence of advanced endometrim maturation in a non-human female mammal
undergoing fertility treatment to achieve pregnancy comprising administering at
least one 17a-fluoralkylated progesterone receptor antagonist to the mammal during
the post-ovulatory phase of the endometrial cycle.

In another aspect, the invention relates to 2 method of achieving pregnancy
in a non-human mammal comprising stinmlating the ovaries of the mammal by
administering a follicls stimutating agent to the mammal, wherein the agent
comprises follicle stinulating hormone; removing eggs from the gvary of the
stimntlated maminal; administering at least one 17a-fluoralkylated progesterone
receptor antagonist to the mammal in the post-ovulatory phase of the endometrial
cycle; fertilizing at least one egg in vitro to obtain an embryo; implanting the
embryo in the oterus or fallopian tubes of the mammal.
~ Ina farther aspect, the invention relates to a method of achieving pregnancy
in a female mammal comprising
(@) administering gonadotropins for ovarian hyperstinmilation to the mammal;
() removing eggs from the ovary of the stimmisted animal;

(¢) administering at least one 17a-foralkylated progesterons receptor

antagonist;

(@ fertilizing at least one of the removed eggs in vitro to obtain an embryo
) introducing the embryo into the reproductive tract of the mammal.

Preferably, the gonadotropin administered to the mammal to achieve ovarian
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hyperstinmlation comprises follicle stimmlating hormone (FSH). Even more
preferably ovarian stimmlation is achieved by the use of a first genadotropin
comprising FSH and the subsequent use of second gonadotropin comprising
chorionic gonadotropin, particularly human chorionic gonadotropin (hCG).
Preferably the embryo is introduced into the reproductive tract of the mammal by
introduction into the uterus via the cervix. Also preferably, a gonadotxopin
releasing hormone (GnRH) agonist or antagonist is administered to the female
mammal prior and during the administration of the gonadotropins,

Compounds useful as antigestagens according to the present invention
include afl 17a-fluoralkylated progesterone receptor antagonists which possess 8
strong affinity for the gestagen receptor (progesterone receptor) and show minimal
gestagen activity of their own. For exaraple, 17a-fluoralkylated steroidal
compounds which may be employed in conjunction with the invention are described
U.S. Patent Application Serial No. 09/020,947, WO/58/34947, Wang and Ruan,
1994, Journal of Fluorine Chemistry 69:1-3, all of which are hereby incorporated
by reference in their entirety. Antigestagens useful for the present invention include
but are not limited to, for example, 17a-flucroalkyl steroids of general formula J,
primarily from the cited disclosures:

wherein_

R'  is methyl or ethyl,

R? is C,F,H,, wherein n is 1-6, preferably 2, 3, 4, 5or 6, m > 1 and

m+o = 2n+1,

R* g a free, etherificd or esterified hydroxy group,

R* and R} each is a hydrogen, or together form an additional boad or a
methylene group,

St is » steroidal ABC-ring system of partial
formula A, BorC



[}
D
1]
3

[T
in
[
23
WO
(=

|+

10

15

R® s hydrogen, a straight-chain C,-C, alkyl group or branched C,-C,
alkyl group or halogen,
R’ s hydrogen, a straight-chain C,-C, alkyi group or a branched C,-C,
&lkyl group, or

if St is n steroidal ABC-ring system A or B, in addition

RS and R’ together can form an additional bond, :

X is oxygen, hydroxyimino (=N-OH) or two Irydrogen atoms,

R'  is Y or aryl that is optionally substituted in several places with a

group Y, other than H,

Y  is hydrogen, halogen, -OH, -NO,, -N,, -CN, -NR*R™, -NHSO,R’, -
CO.R’, C;-Cy alkyl, C,-Cy; alkoxy, C,-Cy, alkanoyloxy, bexzoyloxy, C,-Cyg
alkanoyl, C,-C,, rydroxyalkyl or benzoyl,

R™ and R™ are the same or different and each is hydrogen or C,-Cy, alkyl,

R’ is hydrogen or C,-C,, alkyl,

and for -NR™R® radicals, as well as their physiologically commpatible salts
with acids and for -CO,R’ radicals with R being hydrogen, as well as their
physiologically compatible salts with bases.

The wavy lines mean that the substituent in question can be in a- or p-
position. .
Suiteble alky] groups within the acope of this fornpila inclnde methyl, ethyl,
or n- or iso-propyl, and n-, iso- or tert-butyl groups.
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The other C,-C,, alkyl groups, Y, R, R®, R®, inclnde the higher homologs
in addition, such as, for example, the pentyl, neo-pentyl, and hexyl to decyl groups.

C,-C,p alkyl groups are to be understood to encompass, however,
carbocyclic or alkylcycloalkyl groups as well with up to 10 carbon atoms, for
example cyclopropyl, cyclopentyl, cycloheptyl, methylcyclopropyl,
methylcyciopentyl or methylcyclohexyl. A methyl or ethyl group is preferred for
all cases above.

C,-C, alkoxy groups pre the radicals that are lengthened by one oxygen
atom and derived from the alkyl groups that are mentioned sbove, thus, e.g., the
methoxy, ¢thoxy, n- or iso-propoxy, n-, iso- or tert-butoxy radical, etc.

C,-C,, allmnoyl iz defined as the acyl radicals of straight-chain and branched
C,-C,, allamnecarboxylic acids, thms, for example, the formyl, acetyl, propiomyl,
butyryl or iso-butyryl radical, etc.

C,-C,, alkanoyloxy radicals are the radicals of the above alianoyl radicals
that are lengthened by one oxygen atom, tims, e.g., the acetyloxy, propionyloxy,
and butyryloxy, etc.

If a halogen atom is mentioned as a substituent, this can be a fluorine,
chlorine or bromine atom. Fiuorine is preferred.

For radicals R?, perfluorinated side chains of length n = 2-4 are preferred
and among the latter, in turn the pemtafluoroethy] unit is especially preferred.

R’ stands primarily for a free hydroxy group.

In the case of an etherified or esterified hydroxy group as a 17p-substituent,
the latter is preferably etherified with a C,-C,, alkyl group or esterified with a C,-
C,o alkanoyl group. For this alkyl or alkanoyl group, the same meanings as above
apply. The etherification or esterification of the hydroxy group is carried out
according to the methods that are familiar to one skilled in the art.

R* and R® preferably cach are a hydrogen or together form an additional
bond.

H R® is 2 group Y, this is preferably a C,-C,, alkanoyl or (1-hydroxy)-C,-C;,
alkyl group; among these, acetyl and propionyl are cspecially preferred.
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Preferred carbocyclic or heterocyclic aryl radicals are phenyl, 1- or 2-
naphthalinyt, 2- or 3-furanyl, 2- or 3-benzofuranyl, 2- or 3-thiemyl, 2-, 3- or 4-
pyridinyl. Substinated aryl radicals R®, are primarily 4-cyanopheny] and 4-
hatophenyl, especially 4-fluorophenyl, can be cited.

Among all the radicals that are mentioned as preferred for R®, R in the
mesning of Y and Y, in turn, equal to acety! is especially to be preferred.

The compounds that are mentioned below are especially preferred according
to the invention: .

11B-(4-Acetylphenyl)-17f-hydroxy-17a-(1,1,2,2,2-pentafiuoroethylestr-4-
en-3-one;
4'{17p-hydroxy-3-oxo0-17a<(1,1,2,2,2-pentaflucroethylyestr-4-en-11p-
¥Ili1,1'-biphenyl]-4-carbonitrile;
11p-(4'-fluoro[1,1’-biphenyl]-4-yi)-17f-hydroxy-17a-(1,1,2,2,2-
pentaflucroethyl)estr-4-en-3-one;
17p-hydroxy-17a-(1,1,2,2,2-pentaflucroethyl)-11p-f4-(3-
pyridinyl)phenyljestr-4-en-3-one;
11p-(4-acetylphenyl)-17p-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl)estea-
4,15-dien-3-one;
4'-[17p-hydroxy-3-oxo-17a<1,1,2,2,2-pentafluoroctiryl)estra-4, 15-dien-11p-
yIl[1,1'-biphenyl]-4-carbonitrile;
11p-(4'-fuorof1,1'-biphenyl]-4-yI)-17p-hydroxy-17e~1,1,2,2,2-
pentefluoroethyl)estra-4,15-dien-3-one;
17p-hrydroxy-17a~(1,1,2,2.2-pentafivoroetiryl)-11B-[4-(3-
pyridinyDphenyl]estr-4,15-dien-3-one;
11p-(4-acetylphenyl)-17f-hydroxy-17a-(1,1,2,2,2-pentafhioroethylestra-
4,9-dien-3-one;
4'-{17p-hydroxy-3-oxo-17a-(1,1,2,2,2-pentafluoroetihylestra-4,9-dien-11p-
yIl{1,1"-bipheayl]-4-carbonitrile;
11P-(4'-fluoro[1,1'-biphenyl]-4-y))-17p-hydroxy-17a-(1,1,2,2,2-
pentafluoroethyl)estra-4,9-dien-3-one;
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17p-hydroxy-17a<(1,1,2,2,2-pentafluoroethyl)-11p-[4-(3-
pyridinyl)phenyljestra-4,9-dien-3-one;
11p~(4-acetylphenyl)-17p-hydroxy-17a~(1,1,2,2,2-pentaflucroethylestra-
4,9,15-trien-3-one;
4'{17p-hydroxy-3-ox0-17a-(1,1,2,2,2-pentafluoroethyDestra-4,9,15-trien-
11f-y1){1,1"-bipheayl}-4-carbonitrile;
11P-(4'-fluoro[1,1'-biphenyll-4-yi)-17p-hydroxy-17a<(1,1,2,2,2-
pentafiucroethyl))estra-4,9, 15-trien-3-one;
17p-hydroxy-17a<(1,1,2,2 2-pemﬂuomeﬂm)-nﬂ-[4-(3-
pyridinyDphenyljestra-4,9,15-trien-3-one;
6'-acetyl-9,11a-dilydro-17p-hydroxy-17a-(1,1,2,2,2-pentafluaroethyl)-4"H-
naphthf3',2',1':10,9,11]estr-4-en-3-one;
4-[9,11a-dihydro-17p-hydroxy-3-oxo-17a~(1,1,2,2,2-pentafluoroethyl)-4'BH-

‘maphth[3',2',1':10,9,11]estr-4-en-6"-yl]benzonitrile;

9,11a-dihydro-6'<(4-fluorophenyl)-17p-hydroxy-17a-(1,1.2,2,2-
pentaflucroethyl)-4"H-naphth[3' 2',1':10,9,11]estr-4-cn-3-one;
9,11a-dihydro-17B-hydroxy-17e<(1,1,2,2,2-pentafluoroethyl)-6'-(3-
pyridinyl)-4'H-naphth[3* 2',1':10,9,11]estr-4-en-3-one;
6'-acetyl-9, 11a-dihydro-17B-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl)-4'H-
napheh[3',2',1':10,9,11]estra-4,15-dien-3-one;
4-[9,11¢-dihydro-17p-hydroxy-3-axo-17a~(1,1,2,2,2-pentafluoroethyl)4'H-
naphth{3',2",1':10,9,11]estra-4,15-dien-6'-yITbenzonitrile;
9,11a-dihydro-6'-(4-finorophenyl)-17p-hydroxy-17a~(1,1,2,2,2-
pentafluoroethyl)-4'H-nephth{3',2',1':10,9,11]estra-4,15-dien-3-one;
9,11a-dihydro-17p-hydroxy-17a~(1,1,2,2,2-pemafluoroetisyl)-6'~3-
pyridinyl)-4"H-naphth[3',2',1':10,9,11]estra-4,15-dien-3-one;
17p-hydroxy-11p-(4-hydroxyphenyl)-17a~(1, 1,2,2,2-pentaflucroethyl)estra-
4,9-dien-3-one;

17@-hydroxy-11p-(4-hydroxyphenyl)-17a-(1,1,2,2,2-penmfluoroethyl)estr-4-
en-3-one;
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9,11a-dilrydro-6',17p-dihydroxy-172-(1,1,2,2,2-pentaflooroethyl)-4 "H-
naphth(3°,2',1":10,9,11]estr-4-en-3-one;
11B-{4~(acetyloxy)pheayl}-17p-hydroxy-17a-(1,1,2,2,2-
pentafluoroethyl)estra-4,9-dien-3-one;
11p-{4-(acetyloxy)phenyl]-17p-bydroxy-17a<1,1,2,2,2-
pentafluoroethyl)estr-4-en-3-one
6'-acctyloxy-9,11a-dihydro-17p-hydroxy-17a<(1,1,2,2,2-pentaflucroethyl)-
4'H-paphth[3',2'.1':10,9,11)estr-4-cn-3-one;
17p-hydroxy-11p-{4-(hydroxymethyl)phenyi}-17a-(1,1,2,2,2-
pentafiuoroethyl)estra-4,9-dien-3-one;
17P-bydroxy-11B-{4-(bydroxymethyl)pheuyll-17a<(1,1,2,2,2-
pentaflucroethyl)estr-4-en-3-one;
9,11 a-dilrydro-17p-hydroxy-6'-bydroxymethyl-17a-(1,1,2,2,2-
pentafluoroethyl)-4 'H-naphth(3’,2',1°:10,9,11]estr-4-en-3-0ne;
4-{17p-hydroxy-3-oxo-17Ta<(1,1,2,2,2-pentafluoroethylestra-4,9-dien-11p-
yijbenzaldehyde;
4-[17p-hydroxy-3-oxo-17a-(1,1,2,2,2-pentafluoroethyDestr-4-en-11p-
ylJbenzaldehyde;
9,11e-dihydro-178-hydroxy-3-axo-17a~(1,1,2,2,2-pentafluoroetiyl)-4'H-
naphth(3°,2',1°:10,9,11]estr-4-en-6'-al;
4-[17B-hydroxy-3-oxo-17a-(1,1,2,2,2-pentaflnoroethyl)estra-4,9-dien-11B-
ylJbenzoic acid methyl ester;
4-{17p-hydroxy-3-oxo-17a~(1,1,2,2,2-pentsfinoroetirylestr-4-en-11p-
ylJbenzoic acid methyl ester; '
9,11a-dihydro-17p-hydroxy-3-oxo-17a-(1,1,2,2,2-pentafluoroethyl)-4'H-
naphth{3,2',1':10,9,11]estr-4-en-6'-carboxylic acid methyl ester;
17p-hydroxy-11p-{4-(1-hydroxyethyl)phenyll-172-(1,1.2,2,2-
pentaffuoroethylestra-4,9-dien-3-one;
17p-hydroxy-11p-f4<1-ydroxyethyl)pbenyl]-17a<1.1,2,2,2-
pentafluoroethyl)estr-4-en-3-one;
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9,11a-dihydro-17p-hydroxy-6'-(1-hydroxyethyl)-17a-(1,1,2,2,2-
penteflucroethyl)-4'H-naphth[3',2',1':10,9,11]estr-4-en-3-0ne.

Preferred is 11P-(4-scetylphenyl)-17p-hydroxy-17a<1,1,2,2,2-
pentafluoroethyl)estra-4,9-dien-3-one (= Compound A).

The antigestagens can, for example, be applied locally, topically, enterally or
parenterally.

For the preferred aral administration, particularly suitable are tablets, dragees,
capsules, pills, suspensions or solutions which can be prepared in & conventional
manner with additives and carriers used in phermacy. For local or topical application,
vaginal pessaries or percutaneous systems such as skin plasters can be used for
example. For perenteral application, particularly suitable are solutions, preferably oily
or aqueous solutions, as well as suspensions or emulsions. Ampules are convenient
unit dosages.

According to a preferred mode of operation, the 17a- finoralkylated
progesterone receptor antagonist is typically administered over a period of 1 10 6
days, preferably 1 to 4 days, and more preferably on day(s) 1-3 after ovulation
and/or the removal of cocytes. Typically, the antigestagen is administered over a
period of 1 1o 6 days, preferably 1-4 days, and more preferably 1-3 days after
ovulation induction with e.g. a chorionic gonadotropin.

Surprisingly, according the invention, it has been found that low doses of a
17a-fluoralkylated progesterone receptor antagonists are effective in the methods
disclosed herein.  The 17a-fluoralkylated progesterone receptor antagonists are
preferably administered to a human female subject in a daily dosage amount of up to
10mgp=rmbjm,prefmhly0.l-Zmpumbjenl:t.morepmfmblyo.l-lmgpu-
subject, and most preferably 0.1-0.7 mg per subject. For memmals in general, a daily
dosage amout is typically 0.01-1 mg/kg, preferably 0.01-0.3 mg/kg, and more
preferably 0.01-0.1 mg/kg. The daily dose of antigestagen cen be administered as &
single dose or as divided dosages throughout the dey.

In a preferred embodiment according to the invention, the antigestagen is
administered on a single day to a human subject in an amount of 0.1 - 2 mg/per
subject, more preferably 0.1-1 mg/per subject, and most preferably 0.1-0.7 mg/per
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subject or to @ mammal in an amount of 0.01-1 mg/kg, preferably 0.01-0.3 mg/kg,
and more preferably 0.01-0.1 mg/kg. For example, on day 1, 2, 3, 4, 5 or 6 following
ovulation, removal of cocytes, or administration of a chorionic gonadotropin,
preferably day 1-3, and more preferably day 2.

For any particular 17a-fluoraikylated progesterone receptor antagonist, the
most appropriate dose can be determined, for example, by evaluation of the potency
to induce premature menstruation in advanced luteal phase of the human cycle as
described in e.g. Herrmann, W., et al, 1982, Comptes Rendus 294:933. The use of
antigestagens for delaying endometrial maturation has been previously described,
for example, in U.S. Patent No. 4,764,513, EP 0219447B1, Hegele-Hartung et al.,
1992, Endocrinology 131:2446-2460, all of which are incorporated herein by
reference in their entirety.

The compounds of this invention can be employed in admixture with
conventional excipients, Le., pharmaceutically scceptable organic or inorganic carrier
substances suitable for, for example, parenteral, enthral (e.g., oral) or topical
application which do not deleteriously react with the active compounds. Suitable
pharmaceutically acceptable carriers include but are not limited to water, salt
solutions, alcohols, gum arabic, vegetable oils, benzyl alcohols, polyethylene glycols,
gelatine, carbohydrates such as lactose, amylase or starch, magnesium stearate, talc,
gilicic acid, viscous peraffin, perfume-oil, futty acid monoglycerides and diglycerides,
pentaerythritol fatty acid esters, ydroxy methylcellulose, polyvinyl pyrrolidone, etc.

qm,e.g,luhimﬂ,mvnﬁmﬁaﬁlim&weﬁnggmmlﬁﬁm,aﬂufm

influencing osmotic pressure, buffers, coloring, flavoring and/or aromatic substances
and the like which do not deleterioualy react with the active compounds. They can
also be combined, where desired, with other active agents, e.g., vitamins.

Sustuined or directed release compositions can be formulated, e.g., liposomes
or those wherein the active compound is protected with differentially degradable
coatings, e.g., by microencapsulation, multiple coatings, etc. It is also possible to
freeze~dry the new compounds and use the lyophilizates obtained, for example, for the
preparation of products for injection.
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For topical application, there are employed as nonsprayable forms, viscous to

" semi-solid or solid forms comprising a carrier compatible with topical application and

having a dynamic viscosity preferably greater than water. Suitable formulations
include but are not limited to solutions, suspensions, emmulsions, creama, ointments,
powders, liniments, salves, aerosols, etc., which are, if desired, sterilized or mixed
wiﬂxmnﬁﬁnqngnnﬂ_.e.g..prmvnﬁmshbﬂim.wﬂingmbmorm
for influencing osmotic pressure, etc. For topical application, also suitable are
lprqylblemnlprepulﬁonswhueinthouﬁveingndimwe&_tlblyin
combination with a solid or liquid inert carrier material, is packaged in a squeeze
bottle or in admixture with e pressurized volatile, normally gaseous propellent, e.g., 2
freon.

It will be appreciated that the actual preferred amounts of active compound in
a specific case will vary according to the specific compound being utilized, the
particular compositions formulated, the mode of application, and the particular situs
and organism being treated. Dosages for a given host can be determined using
conventional considerations, ¢.g., by customary comparison of the differential
activities of the subject compounds of a known agent, e.g., by means of an
appropriate, conventional pharmacological protocol.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 i3 a schematic illusiration of the experiment described in Example 1.
The day of administration of human chorionic gonadotropin (hCG) was designated as
day 0 of psendopregnancy (d0). As shown in the diagram, overian stimulation of the
animals occurred on -d3, -d2 and -d} ofpaeudpmgnlncyindueﬁdnmdtha
progesterone receptor antagonist was administered on d2 of psuedopregnancy.

Without further elaboration, it is belicved that one skilled in the art can, using
the preceding description, utilize the present invention to its fullest cxtent. The
following prefemred specific embodiments are, therefore, to be construed as merely
illustrative, and not limitative of the remainder of the disclosure in eny way
whatsoever.
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In the foregoing and in the following examples, all temperstures are set forth
uncorrected in degrees Celsius; and, unless otherwiss indicated, all parts and
perceniages ore by weight.

The entire disclosure of all applications, pstents and publications, cited above
or below, are hereby incorpomted by reference.

EXAMPLES
Example 1: Improvement of endometrial receptivity with low doses of a 17a- i
fluoralkylsted progesterone recepior aniagonist in the superovulated rabbit model,

The effects of a 17a-fluoralkyleted progesterone receptor antagonist on
exlometrial activity was evaluated in the superovulated pscudopregnant rabbit
model. The pseudopregnancy of the rabbit has proven to be a model system for the
human huteal phase (Beier and Kuhnel, 1973, Hormone Res. 4:1-27; Fischer et al.,
1985, Fertilizat 1:101-109. In this species, ovarian stimmlation induces an
advancement of secretory transformation (Delbos-Winter et al., 1987, Fertilitat 3:
87-93) as well as an enhancement of gland formation.

A totiil of 25 sexually mature mlliparous New Zealand White rabbits with a
body weight of 3.1 to 4.0 kg were used for the analysis. The animals were divided
into two control groups (groups 1 and 2) and three treatment groups (groups 3-5),
with five animals in each group.

Control group 1 received 75 international units (IU) of human chorionic
gonadotropin (hCG) administered intravenously in order to induce
pscudopregnancy. The day of hCG-injection was designated as day 0 of
pacudopregnancy (d0 p.hCG).

Control group 2 and treatment groups 3, 4, and S were gonadotropin-
stimmlated with 5 JU of the Imman menopausal gonadotropin (HMG) Pergonal®
(Serono Pharma, Unterschleipheim, Germany) for 3 days, by subcutaneous
injection, in order to induce muitiple follicular growth. Psendopregnancy was
induced by the administration of human chorionic gonadotropin (kCG) as described
for control group 1 above.
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Treatment groups 3, 4 and 5 aiso received a single per oral application of a
17a -fluoralkylated progesterone receptor antagonist (Compound A) two days after
pseudopregnancy induction with the administration of lmman chorionic
gonadotropin (d2 p.hCG). The detailed treatment schedule is shown in Figure 1.

Animals in all treatment groups were sacrificed on day 5 following
pseudopregnancy induction (d5 p.hCQ), and uteri were removed. Relative uterine
wet weights were determined (in mg/100 g body weight) and a part of the uterus
was gnap frozen in liquid nitrogen for determination of uteroglobin expression by in
situ hybridization. Uteroglobin expression is known as a highly sensitive parameter
for determination of endometrial receptivity (Beier, H.M., 1968, Biochem Biophys.
Acta. 160:289-291; Beier, H.M., 1982, in: Beler, H.M. and Karlson, P. (eds.),
Proteins and Steroids in Early Pregnancy), and is a marker for secretory activity
(Beier, 1976, J. Reprod. Fertil. Suppl. 25:53-69) and differentiation of the
endometrial epithelium (Krusche & Beier, 1994, Aan. Anat. 176:23-31). Insitn
hybridization for detection of uteroglobin expression was conducted as previously
described in Krusche & Beicr, above. Another piece of the uterus was removed and
processad for paraffin histology in order to determine the endometrial
transformation status using the McPhail-Index (McPhail Mk, 1934, J. Phys.
83:145-156) The McPhail Index reflects different degrees of progestogenic
(transforming) activity in the rabbit endometrium:

1. no transformation

2. low transformation

3. pronounced transformation

4, high transformation

The results are presented in Table 1 below.

Table 1
Effect of a single treatment of a 17a-fluoralkylated progesterone receptor
antagonist on uterug weight, endometrial transformation, and uteroglobin mRNA
expression at five days after psendopregnancy induction (d5 p.hCG) in the
superovulated pseudopregnant rabbit.
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Group Treatment Schedule Measurement endpoints at dS p. hCG
-d3, -2, -d1 40 ]
p.hCG phCQ pECG
51U 7510 Progesterane Uterine | Mc-Phaijl | Uteroglobin
HMG HCG receptor wet ISH
antagonist weight [expression
[mg/kg] in lominal
[mg/kg] [x£SD] | [x+8SD] { epithelial
cells]
1 - + - 324+99 132402 | veryhigh
expression
2 + + 0 448 +80 | 3.9+0.1 very low
expression
3 + + 0.1 305+48 | 3.0+0.1 | veryhigh
expression
4 + + 1 27+56 | 1.5+03 very low
expression
5 + + 10 144+30 | 1.1+03 absent

Asshowninthenhlc,animﬂlwhichwuesuhiectmmwpglﬁmlﬂlﬁon.hn
which were not treated with an antigestagen (Group 2), showed advanced endometrial
maturetion as demonstrated by nearly indetectable uteroglobin expression in
endometrial luminal epithelial cells, the weight of the uterus, and the relatively high
Mc-Phail index score. However, animals which were subject to ovarian
hyperstimulation and which were treated with an antigestagen, Groups 3-5, showed
a delay in endometrial matyration, as demonstrated by the uterine wet weights and
the Mc-Phail index scores. For animals which were treated with a low dose of
progesterone receptor antagonist, 0.1 mg/kg (Group 3), endometrial manmration
roughly corresponded with that of control animals which were not subject to
ovarian hyperstimulation (Group 1). In contrast, higher doses of progesterone
receptor antagonist, 1 mg/kg (group 4) and 10 mg/kg (group 5), apparently
counteracted the advancement of endometrirn maturation associated with ovarian
hyperstimulation and also delayed the timing of maturation beyond that observed in
animals which were not subject to hyperovarian stimulation (Group 1).

X
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The preceding examples can be repeated with similar succeas by mbstituting
the generically or specifically described reactants and/or opemating conditions of this
invention for those used in the preceding examples.

From the foregoing description, ona skilled in the art can easily escertain the
essential characteristics of this invention, and without departing from the spirit and
scope thereof, can make various changes and modifications of the invention to adapt it
to various usages and conditions.

X
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What is claimed is:

1. A method of inhibiting the occurrence of advanced endometrinm
maturation in a human female subject undergoing fertility enhancing treatment

-

administering at least one 17a-flnoralkylated progesterone receptor
antagonist to the female subject during the post-ovulatory phase of the endometrial
cycle.

2. A method according to claim 1, wherein the 17a-fluoralkylated
progesterone receptor antagonist is administered to the subject in a daily dosage
amount of 0.1-2 mg per subject.

3. A method according to claim 2, wherein the fertility treatment comprises
the administration to the subject of a follicle stimulating agent comprising follicle

4. A method according to claim 2, wherein the 17a-fluoralkylated
progesterone receptor antagonist is administered in an amount of 0.1-2 mg per
subject on a single day during the post-ovulatory phase of the endometrial cycle.

5. A method according to claim 2, wherein the 17a-fluoralkylated
progesterone receptor antagonist is a compound of foromia I:

wherein
R! is methyl or ethyl,
R? is C.F_H,, wherein n is 1-6, preferably 2, 3,4, 50r6, m > 1 and
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m+o = 2n+1,
R? is a free, etherified or esterified hydroxy group,
R* and R® each is a hydrogen, or together form an additional bond or a
methylene group,
St is a steroidal ABC-ring system of partial

formula A, Bor C
R
X R’
A B C
wherein
R®  is hydrogen, a straight-chain C,-C, alkyl group or branched C,-C,
alkyl group or halogen,

R’  is hydrogen, a straight-chain C,-C, alkyl group or a branched C,-C,
alkyl group, or
if St is a steroidal ABC-ring system A or B, in addition
R® and R’ together can form an additional bond,
X s oxygen, hydroxyimino (=N-OH) or two hydrogen stoms,
R*  is Y or aryl that is optionally substituted in scveral places with a
group Y, other than H,

Y is hydrogen, balogen, -OH, -NQy, -N,, -CN, -NR*R™, -NHSO,R’, -

CO,R’, C,-Cy alkyl, C,-C,q slkoxy, C,-C;, alkanoyloxy, beazoyloxy, C,-Cy
alkanoyl, C,-Cy, hrydroxyalkyl or benzoyl,
R™ and R™ are the same or different and each is hydrogen or C,-C,, alkyl,
R® is hydrogen or C,-C,, alkyl,




)3
o

and for -NR™R®™ radicals, as well-as their physiologically compatible salts
with acids and for -CO,R® radicals with R® being bydrogen, as well as their
physiologically compatible salts with bases.

6. A method according to claim 4, wherein the 17a-fluoralkylated
progesterone receptor antagonist is administered orally to the subject.

7. A method of achieving pregnancy in a luman female subject comprising

stimmlating the ovaries of the subject by administering a follicle stimmlating
agent to the subject, wherein the agent comprises follicle stinmilating hormone;

removing egge from the ovary of the stimulated subject;

adminigtering at least one 17a-fluoralkylated progesterone receptor
antagonist to the subject in the post-ovulatory phase of the endometrial cycle;

fertilizing at least one egg in vitro to obtain an embryo;

transferring the embryo into the uterus or fallopian tbes of the mammal.

8. A method according to claim 7, wherein the 17a-fluoralkylated
progesterone receptor antagonist is admimistered to the subject in a daily dosage
amount of 0.1-10 mg per subject '

9. A method according to claim 8, wherein the 17a-fluoralkylated
Pprogesterone receptor antagonist is administered in an amount of 0.1-2 mg per
subject on a single day doring the post-ovulatory phase of the endometrial cycle.
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10. A method according to claim 8, wherein the 17a-fluoralkylated
progesterone receptor antagonist iz a compound of formmla I:

wheren

R'  Is methyl or ethyl,
R* iz C,FH,, whereinn is 1-6, preferably 2, 3, 4, Sor 6, m > 1 and
m+o = 2n+1,

R is a free, etherified or esterified hydroxy gronp,

R* and R’ each is a hydrogen, or together form an additional bond or a
methylene group,

St is a steroidal ABC-ring system of partial
forrmia A, Bor C

A B C
wherein
R® is hydrogen, a straight-chain C,-C, alkyl group or branched C,-C,
alkyl group or halogen,

R’ g bydrogen, a straight-chain C,-C, alkyl group or a branched C,-C,
alkyl group, or

if St is a steroidal ABC-ring system A or B, in addition

R® and R? together can form an additiona] bond,
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X is oxygen, hydroxyimino (=N-OH) or two hydrogen atoms,
R'  is Y or aryl that is optionally substituted in several places witha
group Y, other than H,

Y  is kydrogen, halogen, -OH, -NOy, -N,, -CN, -NR*R™, -NHSO,R’, -
CO®’, C,-Cy alkyl, C,-C,, alkoxy, C,-C,, alkanoyloxy, benzoyloxy, C,-Cyo
allanoyl, C,-C,, hydroxynlkyl or benzoyl,

R™ and R™ are the same or different and each is hydrogen or C,-C,, alkyl,

R’ is hydrogen or C,-C, alkyl, ]

- and for -NR™R™ radicals, as well as their physiologicaily compatible-salts
with acids and for -CO,R? radicals with R’ being hydrogen, as well as their
physiologically compatible salts with bases.

11. A method according to claim 9, wherein the 17a-fluoralkylated
progesterone receptor aningonist is administered orally to the subject.

12. A method of inhibiting the occurrence of advanced endometriim
maturation in a non-human femaic mammal undergoing fertility enhancement
treatment to achieve pregnancy comprising

administering at least one 17a-flucralkylated progesterone receptor
antagonist to the mammal during the post-ovulatory phase of the endometrial cycle.

13. A method according to claim 12, wherein the 17a-fluoralkylated
progesterone receptor antagonist is administered to the mammal in a daily dosage
amount of 0.01-1 mg/kg.

14. A method aceording to claim 13, wherein the fertlity treatment
comprises the administration to the mammal of a follicle stimulating agent
comprising follicle stinulating hormone.

15. A method according to claim 13, wherein the 17a-flucralkylated
progesterone receptor antagonist is administered to the mammal in an amount of
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0.1-1 mg/kg on a single day during the post-ovulatory phase of the endometrial
cycle.

16. A method eccording to claim 13, wherein the 17a-fluoralkylated
progesterone receptor antagonist is a compound of formmla I:

R R®

wherein

R'  is methyl or ethyl,

R*  is C,F_H,, whereinn is 1-6, preferably 2, 3, 4, 50r 6, m > 1 and

m+o0 = 2n+1,

R' s a free, etherified or esterified hydroxy group,

R* and R* each is a hydrogen, or together form an additional bond or a
methylene group,

St is a steroidal ABC-ring system of partial
formula A, Bor C

wherein
R® s hydrogen, a straight-chain C,-C, alkyl group or branched C,-C,
alkyl group or halogen,
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R’ is hydrogen, a straight-chain C,-C, alkyl group or a branched C,-C,
alkyl group, or

if St is & steroidal ABC-ring system A or B, in addition

R® and R” together can form an additional bond,

X  is oxygen, hydroxyimino (=N-OH) or two hydrogen atoms,

R®  isY or aryl that is optionally substituted in scveral places with a

group Y, other than H,

Y  is hydrogen, halogen, -OH, -NO,, -N,, -CN, -NR*R®, -NHSO,R’, -
CO,R’, C,-C;, alkyl, C,-C,, alkoxy, C,-C,, alkmnoylaxy, benzoyloxy, C,-Cyg
alkanoyl, C,-C,, hydroxyalkyl or benzoyl,

R"™ and R are the same or different and each is hydrogen or C,-C,, alkyl,

R’ is hydrogen or C,-C,, alkyl,

and for -NR™R™ radicals, as well as their physiologically compatible salts
with acids and for -CO,R® radicals with R’ being hydrogen, as well as their
physiologically compatible salts with bases.

17. A method of achieving pregnancy in a non-bumen mammal comprising

stimmiating the ovaries of the mammal by administering a follicle stimulating

agent to the mammal, wherein the agent comprises follicle stimmlating hormone;
remaoving eggs from the ovary of the stimmlated mammal;
admiristering at least one 17x-fluoralkylated progesterone receptor
antagonist to the mammal in the post-ovulatory phase of the endometrial cycle;
fertilizing at least one egg in vitro to obtain an embryo;
transferring the embryo into the uterus or fallopisn tubes of the mammal,

18. A method according to claim 17, wherein the 17a-flucralkylated
progesterone receptor antagonist is administered to the mammal in a daily dosage
amount of 0.01-1 mg/kg.

&

7,55
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19. A method according to cluim 18, wherein the 17a-fluoralkylated
progesterone receptor antagonist is administered to the mammal in an amount 0.1-1
mg/kg on a single day during the post-ovulatory phase of the endometrial cycle.

20. A method according to clsim 18, wherein the 17«-flucralkylated
progesterone receptor antagonist is a compound of formula I:

wherein

R' s methyl or ethyl,

R* isCF_H, wherein n is 1-6, preferably 2, 3,4, 50r6, m > 1and

m+0 = 2n+1,

R' s a free, etherified or esterified hydroxy group,

R* and R® each is a hydrogen, or together form an additional bond or a
methylene group,

St s a steroidal ABC-ring system of partial
formula A, Bor C

wherein
R*  is hydrogen, & straight-chain C,-C, alky! group or branched C,-C,
alkyl group or halogen,
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X’ is hydrogen, a straight-chain C,-C, alkyl group or a branched C,-C,
alkyl group, or
if St is a steraidal ABC-ring system A or B, in addition
R® and R” together can form an additional bond,
X is oxygen, hydroxyimino (=N-OH) or two hydrogen atoms,
R'  is Y or aryl that is optionally substituted in several places with &
group Y, other than H,

. Y  is hydrogen, halogen, -OH, -NQ,, -N,, -CN, -NR*R®, -NHSO,R?, -

COR’, C,-Cy alkyl, C,-C,, alknxy, C,-C,, alkanoyloxy, bemzoyloxy, C,-Cq
alkanoyl, C,-C,, hydroxyalky! or benzoyl,

R* and R are the same or different and each is kydrogen or C,-C,, alkyl,

R’ is hydrogen or C,-C,, aliyl,

and for -NR™R® radicals, as well as their physiologically compatible salts
with acids and for -CO,R” radicals with R” being hydrogen, as well as their
physiologically compatible saits with bases.

21. Amn-huma.nmmﬂwhlchmulnﬁunnmmachlﬂadbyl
process according to claim 13.

22. A non-lmman mammal which results from a pregnancy achieved by a
process according to claim 18,

23. A method of inhibiting the occurrence of advanced endometrium
maturation in & human fernale subject undergoing fertility enhancing treatment
comprising

administering at least one compound of formula I to the subject, wherein
formmis I is

o
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is methyl or ethyl,

is CF.H,, wherein n is 1-6, preferably 2, 3,4, 50r6, m > 1 and
m+o = 1n+1,

is a free, etherified or esterified hydroxy group,

R* and R’ exch is n hydrogen, or together form an additional bond or a

wethylene group,

St

i3 a steroidal ABC-ring system of partial

formula A, Bor C

A B C
wherem
R® s hydrogen, a straight-chain C,-C, alkyl group or branched C,-C,
alkyl group or halogen, _
R’  is hydrogen, a straight-chain C,-C, alkyl group or a branched C,-C,
alkyl group, or

if St is a steroidal ABC-ring system A or B, in addition
RS and R’ together can form an additional bond,

X
R.

Y

is oxygen, hydroxyimino (=N-OH) or two hydrogen atoms,

is Y or aryl that is optionally substimated in several places with a
group Y, other than H,

is hydrogen, halogen, -OH, -NO;, -N,, -CN, -NR*R™, -NHSO,R?, -

CO,R?, C,-C,, ulkyl, C,-C,; alkoxy, C,-C,, alkanoyloxy, benzoyloxy, C,-Cy,
alkanoyl, C,-C,, hydroxyalkyl or benzoyl,
R™ and R™ are the same or different and each is hydrogen or C,-C,, alkyl,



R is hydrogen or C,-C,, alkyl,
and for -NR*R™ radicals, as well as their physiologically compatible salts
with acids and for -CO,R” radicals with R” being hydrogen, as well as their

24. A method of achieving pregnancy in 8 uman femals mbject

stimulating the ovaries of the subject by administering a follicle stimulating
agent to the subject, wherein the agent comprises follicle stimmlsting hormone;

removing eggs from the ovary of the stimmilated subject;

administering at least one compound of formmls I to the subject in the post-
ovulatory phase of the endometrial cycle;

fertilizing at least one egg in vitro to obtain an embryo; .

transferring the embryo into the uterus or fallopian tubes of the mammal,
wherein formmla I is

wherein
R'  is methyl or ethyl,
R' i3 CF.H,, wherein nis 1-6, preferably 2, 3,4, Sor 6, m > 1 and
m+o0 = 2n+1,
R*  is a free, etherified or esterified hydroxy group,
R* and R’ each is a hydrogen, or together form an additional bond or a
methylene group,

X
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St is a steroidal ABC-ring system of partial
forrmla A, Bor C

A B C
wherein
R* s hydrogen, a straight-chain C,-C, alkyl group or branched C,-C,
alky] group or halogen,

R’  is hydrogen, a straight-chain C,-C, alkyl group or a branched C,-C,
alkyl group, or

if St is a steroidal ABC-ring system A or B, in addition

RS and R” together con form an additional bond,

X  is oxygen, hydroxyimino (=N-OH) or two hydrogen atoms,

R'  is Y or aryl that is optionally substitated in several places with a

group Y, other than H,

Y is hydrogen, halogen, -OH, -NO,, -N,, -CN, -NR*R™, -NHSO,R’, -
CO,R’, Cr-C;; alkyl, C;-C,, tlkoxy, C,-Cy, alkanoyloxy, benzayloxy, C,-Cyy
alkanoyl, C,-C,, hydroxyalkyl or beazoyl,

R™ and R™ are the same or different and each is hydrogen or C,-Cy, alkyl,

R’ is hydrogen or C,-C,, alkyl,

and for -NR™R™ radicals, as well as their physiologicaily compatible salts
with acids and for -CO,R” radicals with R® being hydrogen, as well as their
physiclogically compatible salts with bases.

2N
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25. A method of inhibiting the occurrente of advanced endometrium
maturation in a nop-human female mammal undergoing fertility enhancement
treatment to achieve pregnancy comprising

administering at least one compound according to formula I to the mammal,
wherein fornmla ] s

wherein
R is methyl or ethyl,
R  isCF_H, whereinn is 1-6, preferably 2,3, 4, Sor 6, m > 1 and
m+o = 2n+1,

R’  is a free, etherified or esterified hydroxy group,

R* and R? each is a hydrogen, or together form an additional bond or a
methylene group,

St is a steroidal ABC-ring system of partial
formula A, B or C
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wherein

R*  is hydrogen, a straight-chain C,-C, alkyl group or branched C,-C,

alkyl group cor halogen,

R’  is hydrogen, a straight-chain C,-C, alkyl group or a branched C,-C,
alkyl group, or

if St is a steroidal ABC-ring system A or B, in addition

R® and R” together can form an additional bond,

X  is oxygen, hydroxyimino (=N-OH) or two hydrogen atoms,

R' s Y or aryl that is optionally substitutsd in several places with a

group Y, other than H,

Y  is hydrogen, halogen, -OH, -NQ,, -N;, -CN, -NR™R®, -NHSQ,R’, -
CO,R?, C,-Cy, alkyl, C,-C,, alkoxy, C,-Cyp allanoyloxy, benzoyloxy, C,-C,
alianoyl, C,-C,, hydroxyaikyl or benzoyl,

R™ and R™ are the same or different and each is hydrogen or C,-C, alkyl,

R’ is hydrogen or C,-Cy alkyl, _ '

and for -NR™R™ radicals, as well as their physiologically compatible salts
with acids and for -CO,R® radicals with R” being hydrogen, as well as their
physiologically compatible salts with bases.

26. A method of achicving pregnancy in a non-lntman mammal comprising

stimulating the ovaries of the mammal by administering a follicle stimulating
agent to the mammal, wherein the agent comprises follicle stimulating hormone;

removing eggs from the ovary of the stiomlated mammal;

administering at least one compound of formmla I to the mammal in the post-
ovulatory phase of the endometrial cycle; )

fertilizing at least one egg in vitro to obtain an embryo;

transferring the embryo imto the uterus or fallopian mbes of the mammal,

wherein forrmmla I is
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wherein

R!'  is methyl or ethyl,

R*  isCF_H, wherein n is 1-6, preferably 2,3, 4,50r6, m > 1 and

m+0 = 2n+1,

R} i3 a free, ctherified or esterified hydroxy group,
. R* and R’ each is a hydrogen, or together form an additional bond or a
methylene group,

St isasteroidal ABC-ripg system of partial
formula A, BorC

A B C
wherein
R®  is hydrogen, a straight-chain C,-C, alkyl group or branched C,-C,
alkyl groop or halogen,
R’  is hydrogen, a straight-chain C,-C, alky] group or a branched C,-C,
alkyl group, or

if St is a steroida]l ABC-ring system A or B, in addition
R® and R’ together can form an additional bond,

X
R.

Y

is oxygen, hydroxyimino (=N-OH) or two hydrogen atoms,

i3 Y or aryl that is optionally substituted in several places with a
group Y, other than H,

is hydrogen, halogen, -OH, -NO,, -Nj, -CN, -NR*R®, -NHSQ,R’, -

CO,R?, C,-C,q alkyl, C,-C,, alkoxy, C,-C,q alkanoyloxy, benzoyloxy, C,-Cio
alkanoyl, C,-C,, hydroxyalkyl or benzoyl,
R™ and R® are the same or different and each is hydrogen or C,-C,, alkyl,
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R’ is hydrogen or C,-C,, alkyl,

and for -NR*R® radicals, s well as their physiologically compatible salts
with acids and for -CO,R® radicals with R” being hydrogen, a5 well as their
pbysiclogically compatible salts with bases.

'27. A method of inhibiting the occurrence of advanced endometrium
maturation in & Inman fernale subject undergoing fertility enhancing treatment

. .

administering at least one 17a-flucralkylated progesterone receptor
antagonist to the female subject during the post-ovlatory phase of the endometrial
cycle.

28, A method of inhibiting the oceurrence of advanced endometrium
maturation in a lmman female subject undergoing fertility enhancing treatment
comprising

administering at least one 17a-fimoralkylated progesterone receptor
antagonist to the female subject during the post-ovulatory phase of the endometrial

29. A method of inhibiting the occurrence of advanced endometrium
mathyration in & pon-human female mammal undergoing fertility enhancement
treatment to achieve pregnancy comprising

administering at least one 17a-fluoralkylated progesterone receptor

antgonist to the mammal during the post-ovulatory phase of the endometrial cycle

after said fertility enhancing treatment.



[jm)
i
{0
=

|
In
I3
2
Jr
)

|

-34-
ABSTRACT OF THE DISCLOSURE
A method of inhibiting the occurrence of advanced endometrimm maturation
in 2 female mammal undergoing fertility treatment is disclosed. The method
comprises the administration at least one 17a-fluoralkylated progesterone receptor
antagonist to the female mammal.



Figure 1: General study design in superovulated rabbits
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REIVINDICACIONES

1.Un método para inhibir la ocurrencia de la maduracién
endometrial adelantada en un sujeto hembra humano que epté
bajo tratamiento para mejorar la fertilidad, que comprende
administrar por lo menos un antagonista del receptor de la
progesterona l7a-flucroalquilado al sujeto hembra durante la
fase pos-ovulatoria del ciclo endometrial.

2.Un método de acuerdo con la reivindicacién 1, donde
el receptor de progesterona l7a-fluorcalquilado se adminis-
tra al sujeto en una dosis diaria de 0,1-2 mg por sujeto.

3. Un método de acuerdo con la reivindicacién 2, donde
el tratamiento de fertilizacién comprende la administracién
al sujeto de un agente estimulante folicular que comprende
hormona estimulante folicular. .

4. Un método de acuerdo con la reivindicacién 2, donde
el antagonista del receptor de 1la progesterona 1l7a-
fluorocalquilado se administra en una cantidad de 0,1-2 mg
por sujeto en un Gnico dia durante la fase pos-ovulatoria
del ciclo endometrial.

5. Un método de acuerdo con la reivindicacién 2, donde
el antagonista del 1receptor de 1la progesterona 17a-

fluoroalquilado es un compuesto de la f&rmula I:



donde:
R:L

RI

R;

es metilo o etilo,

es CpFgl,, ‘donde n es 1-6, preferentemente 2, 3, 4, 5
o6, m>1y mo = 2n+l.

es un grupo hidroxilo libre,eterificado o esterifica-

do,

cada uno de R' y R® es un hidrégeno, o juntos forman una 1li-

gadura adicional o un grupo metileno

St

es un anillo esteroidal ABC de f&érmula parcial A,B o C

R'l'

8i St

es hidrégeno, un grupo C;-C¢ alquilo de cadena 1i-
neal o Ci-C4 alquilo de cadena ramificada o halégeno
es hidr6geno, un grupo C;-C, alquilo de -cadena 1i-
neal o C3-C4 alquilo de cadena ramificada, o

es un sistema de anillo ABC esteroidal, ademé&s



R® y R’ juntos pueden formar una ligadura adicional,

X es oxigeno, hidroxiimino (=N-OH) o dos &atomos de
hidrégeno,
R® es Y o arilo optativamente sustituido en miltiples

sitios con un grupo Y distinto de H,
Y es hidrégeno, halégeno, -OH, -NO2, -N3, -CN, -
NR™R?®, -NHSO,R®, COsR®, C1-Cip alquilo, C1-Cis alcoxi,
C,-Cyy alcanoiloxi, benzoiloxi, C;-Cp alcanoilo, C;-
Cio hidroxialquilo o benzoilo,
R*® y R® gon iguales o diferentes, y cada uno de ellos es
hidrégeno o C,-Cyo alguilo,
R® es hidrégeno o C;-Cip alquilo,
y para los radicales-NR*R’®, as{ como para sus sales compa-
tibles desde el punto de vista fislolégico con &cidos y para
los radicales-CO;R?, donde R®? es hidr6geno, asf como sus sa-
les compatibles deade el punto de vista fisiol6gico con ba-
Bses.
6.Un método de acuerdo con la reivindicacién 4, donde
el antagonista del receptor de 1la progesterona 17a-
fluorcalquilado se administra al sujeto por via oral.
7.Un método para lograr la preflez en un sujeto hembra
humano que comprende la estimulacién de los ovarios del suje-
to mediante la administracién al sujeto de un agente estimu-
lante folicular, donde el agente comprende hormona estimulan-

te folicular; retirar los huevos del ovario del sujeto esti-

P
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mulado; administrar al sujeto por lo menos un antagonista del
receptor de la progesterona 1l1l7a-fluorcalquilado en la fase
pos-ovulatoria del ciclo endometrial; fertilizar por lo menos
un huevo in vitro para obtener un embrién: y transferir el
embrién al Gitero o a las trompas de Falopio del mamifero.

8.Un método de acuerdo con la reivindicacién 7, donde
el antagoniasta del receptor de 1la progesterona 1l7a-
fluorcalquilado se adminisetra al sujeto en una dosis diaria
de 0,1-10 mg por sujeto.

9.Un método de acuerdo con la relvindicacién 8, donde
el antagonista del receptor de 1la progesterona 17a-
fluoroalquilado se administra en una cantidad de 0,1-2 mg
por sujeto en un difa Gnico durante la fase pos-ovulatoria
del ciclo endometrial.

10.Un método de acuerdo con la reivindicacién 8, donde
el antagonista del receptor de 1la progesterona 1l7a-

fluoroalquilado es un compuesto de la fS6rmula I:

donde:
R? es metilo o etilo,
R? es C,FpH,, donde n es 1-6, preferentemente 2, 3, 4, 5

06, m>1 y mto = 2n+l.

Ry es un grupo hidroxilo libre, eterificado o esterifi-



o

cado,
R' y R’ cada uno es un hidrégeno, o juntos forman una liga-
dura adicional o un grupo metileno

st e8 un anillo esterocidal ABC de férmula parcial A, B o

R® es hidrSgeno, un grupo C1-C, alquilo de cadena lineal
o C3-C; alquilo de cadena ramificada o halégeno

R’ ea hidr6geno, un grupo C;-Cs alquilo de cadena lineal
o C3-C, alquilo de cadena ramificada, o

81 St es un sistema de anillo ABC esteroldal, ademis

R* y R’ juntos pueden formar una ligadura adicional,

X es oxigeno, hidroxiiminoe (=N-OH) o dos &tomos de hi-
drégeno,
R® es Y o arilo optativamente sustituido en mltiples

sitios con un grupo Y distinto de H,
Y es hidr6geno, halégeno,-OH,-NO;, -Nj,-CN,-NR*™R®, -
NHSO;R’, CO:R.’, C1-C1p alquilo, C;-Cjp alcoxi, C;-Cyo al-

canoiloxl, benzoiloxi, ;-C;p alcanoilo, C;-Cip hidro-
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xialquilo o benzoilo,
R™ y R® gon iguales o diferentes, y cada uno de ellos es
hidr6geno o C1-C;p alquilo,
R? es hidrégeno o C;-Cio alquilo,
y para los radicales-NR*R*®, asi como para sus sales compa-
tibles desde el punto de vista fisiolégico con &cidos y para
los radicales-CO;R?’, donde R? es hidr6geno,as{ como sus sales
compatibles desde el punto de vista fisilolégico con bases.

11. Un método de acuerdo con la reivindicacién 9, donde
el antagonista del receptor de la progesterona 17a-
fluorocalquilado se administra al sujeto por via oral.

12. Un método para inhibir la ocurrencia de la madura-
cién endometrial adelantada en un mamifero hembra no humano
que se encuentra bajo tratamlento para mejorar la fertilidad
para lograr la prefiez, que comprende administrar al mamifero
por lo menos un antagonista del receptor de la progesterona
17a-fluorcalquilado durante la fase pos-ovulatoria del ciclo
endometrial.

13. Un método de acuerdo con la reivindicacién 12, don-
de el antagonista del receptor de la progesterona 1l1l7a-
fluorcalquilado se administra al mamifero en una dosis dia-
ria de 0,01-1 mg/kg.

1l4. Un método de acuerdo con la reivindicacién 13, don-
de el tratamiento de fertilizaciém comprende la administra-

cién al mamifero de un agente estimulante folicular que com-
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prende hormona estimulante folicular.

15.Un método de acuerdo con la reivindicacién 13, donde
el antagonista del receptor de 1l1la progesterona 1l1l7a-
fluorcalquiladec se administra al mamifero en una cantidad de
0,1-1 mg/kg en un dia finico durante la fase pos-ovulatoria
del ciclo endometrial.

16.Un método de acuerdo con la reivindicacién 13, donde
el antagonista del receptor de 1la progesterona l7a-

fluorocalquilado es un compuesto de la férmula I:

donde:

R! es metilo o etilo,

R? es C,FHy, donde n es 1-6, preferentemente 2, 3, 4, 5
06, m 1 ymio = 2n+l.

R; es un grupo hidroxilo libre,eterificado o esterifi-

cado,

R*' y R® cada uno es un hidrégeno, o juntos forman una liga-
dura adicional o un grupo metileno

st es un anillo esteroidal ABC de f6rmula parcial A, B

oC
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si Bt

R® R

B c

es hidr6geno, un grupo C;-C, alquilo de cadena lineal
0 C3-C4 alquilo de cadena ramificada o halégeno

es hidr6geno, un grupo C;-C, alquilo de cadena lineal

o C3-Cy alquilo de cadena ramificada, o

es un sistema de anillo ABC esteroidal, ademés

R® y R’ juntos pueden formar una ligadura adicional,

X

RI

e8 oxigeno, hidroxiimino (=N-OH) o doas Atomos de hi-
drégeno,

es8 Y o arilo optativamente sustituido en miltiples
sitios con un grupo Y distinto de H,

es hidr6geno, halégeno,-OH,-NO,, -Ni,-CN,-NR™R%, -
NHSO.R?, CO;R®, C1-Ci¢ alquilo, C1-Cip alcoxi, C,;7Cio al-
canoiloxi, benzoiloxl, C;-C;p alcanoilo, C;-Cjp hidro-

xialquilo o benzoilo,

R*™ y R® son iguales o diferentes, y cada uno de ellos es

R’

hidrégeno o C,-C;p alquilo,
es hidrégeno o C;-C;¢ alquilo,

y para los radicales-NR*™R*, as{ como para sus sales compa-



tibles deasde el punto de vista fisiolbégico con &cidos y para
los radicales-CO;R’, donde R’ es hidrégeno,as{ como gus sales
compatibles desde el punto de vista fisiolégico con bases.

17.Un método para lograr la prefiez en un mamifero no
humano que comprende estimular los ovarios del mamifero me-
diante la administracitn al sujeto de un agente estimulante
folicular, donde el agente comprende hormona estimulante fo-
licular; retirar los huevos del ovario del mamifero estimu-
lado; administrar al mamifero por lo menos un antagonista
del receptor de la progesterona 1l1l7a-fluorocalquilado en 1la
fase pos-ovulatoria del ciclo endometrial; fertilizar por lo
menos un huevo in vitro para obtener un embrién: y transfe-
rir el embriSn al dtero o a las trompas de Falopio del mami-
fero.

18. Un método de acuerdo con la reivindicacién 17, don-
de el antagonista del receptor de la progesterona 1l1l7a-
fluoroalquilado se administra al mam{fero en una dosis dia-
ria de 0,01-1 mg/kg.

19. Un método de acuerdo con la reivindicacién 18, don-
de el antagonista del receptor de la progesterona 17a-
fluorocalquilado se administra al mamifero en una cantidad de
0,1-1 mg/kg en un dia finico durante la fase pos-ovulatoria
del ciclo endometrial.

20. Un método de acuerdo con la reivindicacién 18, don-

de el antagonista del receptor de la progesterona 1l17a-



fluoroalquilado es un compuesto de la f6rmula I:

donde:

R! es metilo o etilo,

R? es C,FH,, donde n es 1-6, preferentemente 2, 3,4, 5
66, m» 1y mo = 2n+l.

R, es un grupo hidroxilo libre, eterificado ¢ esterifi-

cado,
R* y R° cada uno es un hidrégeno, o juntos forman una liga-
dura adicional o un grupo metileno

st es un anillo esteroidal ABC de f&rmula parcial A, B

R

R® es hidrégeno, un grupo C;-C; alquilo de cadena lineal
o C3-C4 alquilo de cadena ramificada o halégeno

R’ es hidrégeno, un grupo C;-C, alquilo de cadena lineal

X
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o C3-C¢ alquilo de cadena ramificada, o
8l St es un sistema de anillo ABC esteroidal, ademés

R’ y R’ juntos pueden formar una ligadura adicional,

X es oxigeno, hidroxiimino (=N-OH) o dos &tomos de hi-
drégeno,
R? es Y o arilo optativamente sustituido en miltiples

sitios con un grupo Y distinto de H,

Y es hidrégeno, halégeno,-OH,-NOz, -Na,-CN, -NR**R*®, -
NHSO;R?, CO;R?, C1-Cyp alquilo, C;-Cie alcoxi, C;-Cyp al-
canoiloxi, benzoiloxi, C;-Cip alcanoilo, C;-C;¢ hidro-
xialquilo o benzoilo,

R™ y R®™ gon igquales o diferentes, y cada uno de ellos es
hidr6geno o C,-C;p alquilo,

R* es hidrégeno o C;-Cyo alquilo,

y para los radicales-NR*™R®®, asfi como para sus sales compa-

tibles desde el punto de vista fisiolégico con dcidos y para

los radicales-CO,R?’, donde R’ es hidrégeno,asi como sus sales

compatibles desde el punto de vista fisiolfSgico con bases.
21. Un mamifero no humano que resulta de la prefiez ob-

tenida mediante el proceso de acuerdo con la reivindicacién

13.

22. Un mamifero no humanc que resulta de la prefiez ob-
tenida mediante el proceso de acuerdo con la reilvindicacién

18.

23. Un método para inhibir la ocurrencia de la madura-



cién endometrial adelantada en un sujeto hembra humano que
estd sometido a un tratamiento de mejora de fertilidad, que

comprende administrar al sujeto por lo menos un compuesto de

la f6rmula I, donde la f&6rmula I es
RiFﬂ

donde:

R! es metilo o etilo,

R? es C,F,, donde n es 1-6, preferentemente 2, 3, 4, 5
06, m» 1 ymiqo = 2n+l.

R;3 ea un grupo hidroxilo libre, eterificado o esterifi-

cado,
R* ¥y R° cada uno es un hidrégeno, o juntos forman una liga-
dura adicional o un grupo metileno

St es un anillo esteroidal ABC de f6rmula parcial A,B o C

RS es hidrégeno, un grupo C;-C, alquilo de cadena lineal



e

o C3-C4 alquilo de cadena ramificada o halSgeno

R’ es hidrégeno, un grupo C,-C, alquilo de cadena lineal
o C3-C; alquilo de cadena ramificada, o

8l 8t es un sistema de anillo ABC esteroidal, ademis

R® y R’ juntos pueden formar una ligadura adicional,

X es oxigeno, hidroxiimino (=N-OH) o dos &tomos de hi-
drégeno,
R® ee Y o arilo optativamente sustituido en mdltiples

sitios con un grupo Y distinto de H,

Y es hidrSgeno, halégeno,-OH,-NO;, -Ny, -CN,-NR™R%, -
NHSO;R?, CO;R?, C1-Cio alquilo, C3-Cyp alcoxi, C;-Cyp al-
canolloxi, benzoiloxi, C€,-C;¢ alcanoilo, C;-C;¢ hidro-
xlalquilo o benzoilo,

.R"™ y R%™ gon iguales o diferentes, y cada uno de ellos es
hidr6égeno o C;-C;p alquilo,

R? es hidrégeno o C,;-Cio alquilo,

y para los radicales-NR*™R’®, asi como para sus salee compa-

tibles desde el punto de vista fisioldégico con &cidos y para

los radicales-CO.R?, donde R® es hidr6geno,asi como sus sales
compatibles desde el punto de vista fisiolégico con bases.
24. Un método para lograr la preflez en un sujeto hembra
humano que comprende estimular los ovarios del sujeto me-
diante la administracién al sujeto de un agente estimulante
folicular, donde el agente comprende hormona estimulante fo-

licular; retirar los huevos del ovario del sujeto estimula-
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do; administrar al sujeto por lo menos un compuesto de la
f6rmula I en la fase pos-ovulatoria del ciclo endometrial;
fertilizar por lo menos un huevo in vitro para obtener un
embrién: y transferir el embrién al {itero o a las trompas de

Falopio del mamifero, tal que la f6rmula I es:

donde:

R? es metilo o etilo,

R? es CpFyH,, donde n es 1-6, preferentemente 2, 3,4, 5
o6, m1 y mio = 2n+l.

Ry es un grupo hidroxilo libre, eterificado o esterifi-

cado,
R' y R’ cada uno es un hidrSgeno, o juntos forman una liga-
dura adicional o un grupo metileno

St es un anillo esteroidal ABC de f&rmula parcial A,B o C
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RS es hidr6geno, un grupo C-C, alquilo de cadena lineal
o C3-C4 alquilo de cadena ramificada o halégeno

R’ es hidr6geno, un grupo C;-C, alquilo de cadena lineal
o C3-C4 alquilo de cadena ramificada, o

81 St es un gistema de anillo ABC esteroidal, ademés

R® y R’ juntos pueden formar una ligadura adicional,

X es oxigeno, hidroxiimino (=N-OH) o dos &Atomos de
hidrégeno,
R? ea Y o arilo optativamente sustituido en miltiples

sitios con un grupo Y distinto de H,

Y es hidrSgeno, halSgeno,-OH,-NOs, -Ni,-CN,-NR™R®,-
NHSO;R®, COJR?, C1-Cip alquilo, C)-Cyp alcoxi, C;-Cip
alcanoiloxi, benzoiloxi, C;-C;q alcanoilo, C;-Cio
hidroxialquilo o benzoilo,

R™ y R®™ gon iguales o diferentes, y cada uno de ellos es
hidrégeno o C1-Cio alquilo,

R? es hidrégeno o C;-Cio alquilo,

y para los radicales-NR*™R™, asi{ como para sus sales compa-

tibles desde el punto de vista fisiolégico con &cidos y para

los radicales-CO;R?, donde R? es hidrégeno,asf{ como sus sales
compatibles desde el punto de vista fisiol6gico con bases.
25. Un método para inhibir la ocurrencia de la madura-
cién endometrial adelantada en un mamifero hembra no humano
que estd sometido a un tratamiento para mejorar la fertili-

dad y lograr la preflez, que comprende administrar al mamife-
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ro por lo menos un compuesto de la f6rmula I, donde la f£6r-

mila I es:

donde

R! es metilo o etilo,

R? es CoFpH,, donde n es 1-6, preferentemente 2, 3, 4, 5
o6, m» 1 y mto = 2n+l.

Ri es un grupo hidroxilo libre, eterificado o esterifi-

cado,
R* y R® cada uno es un hidr6geno, o juntos forman una liga-
dura adicional o un grupo metileno

St es un anillo esteroidal ABC de f6rmula parcial A,B o C

R® es hidr6geno, un grupo C;-C; alquilo de cadena lineal
o C3-Cy alquilo de cadena ramificada o halSgeno

R’ es hidr6geno, un grupo C,-C4 alquilo de cadena lineal



o C3-C4 alquilo de cadena ramificada, o
8l St es un sistema de anillo ABC esteroidal, ademéis

R® y R’ juntos pueden formar una ligadura adicional,

X es oxigeno, hidroxiimino (=N-OH) o dos &tomos de hi-
drégeno,
R® es Y o arilo optativamente sustituido en mGltiples

sitios con un grupo Y distinto de H,

Y es hidrégeno, halégeno,-OH,-NO,;, -N;,-CN,-NR™R®, -
NHSO.R?, CO,R?, C1-Cio alquilo, €;-Cyp alcoxi, C€;-Cyp al-
canolloxi, benzoiloxi, C;-Cp alcanoilo, C;-Cy¢ hidro-
xialquilo o benzoilo,

R*® y R® son iguales o diferentes, y cada uno de ellos es
hidrégeno o C;-C;y alquilo,

R? es hidrégeno o C;-Ci¢ alquilo,

Yy para los radicales-NR™R*, asf como para sus sales compa-

tibles desde el punto de vista fisiolégico con &cldos y para

loe radicales-CO;R?,donde R® es hidrSgeno, as{ como sus sales
compatibles desde el punto de vista fisiolégico con bases.
26. Un método para obtener la preiiez en un mamifero no
humano que comprende estimular los ovarios del mamifero me-
diante la administracién al sujeto de un agente estimulante
folicular, donde el agente comprende una hormona estimulante
folicular; retirar huevos del ovario del mamifero estimula-
do; administrar al mamifero por lo menos un compuesto de la

f6rmula I durante la fase pos-ovulatoria del ciclo endome-
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trial; fertilizar por lo menos un huevo in vitro para obte-
ner un embridén; transferir el embrifn dentro del fiteroc o las

trompas de Falopio del mamifero, donde la f6rmula I es:

donde

R! es metilo o etilo,

R? es CyFgH,, donde n es 1-6, preferentemente 2, 3,4, 5
O 6, m> 1y mio = 2n+l,

Rj es un grupo hidroxilo libre, eterificado o esterifi-

cado,
R* vy R® cada uno es un hidrégeno, o juntos forman una liga-
dura adicional o un grupo metileno

5t es un anillo esteroidal ABC de f6rmula parcial A,B o C

RS es hidrégeno, un grupo C:-C4 alquilo de cadena lineal

0 C3-C; alquilo de cadena ramificada o halégeno
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R’ es hidrégeno, un grupo C;-Cy alquilo de cadena lineal
© C3-C4 alquilo de cadena ramificada, o
Bi St es un sistema de anillo ABC esterocidal, ademis

R® vy R’ juntos pueden formar una ligadura adicional,

X es8 oxigeno, hidroxiimino (=N-OH) o dos 4tomos de hi-
drégeno,
R® es Y o arilo optativamente sustituido en miltiples

sitios con un grupo Y distinto de H,

Y es hidrégeno, halégeno,-OH,-NO;, =N, -CN,-NR*R%, -
NHSOz;R?, COzR?, C1-Cip alquilo, C1-Cyo alcoxi, C;-Cjo al-
canolloxi, benzoiloxi, C;-Ciq alcanoileo, C;-Cip hidro-
xialquilo o benzoilo,

R* y R™ son iguales o diferentes, y cada uno de ellos es
hidrégeno o C;-C; alquilo,

R® ea hidrégeno o C;-Cip alquilo,

y para los radicales-NR*R%®, asf{ como para sus sales compa-

tibles desde el punto de vista fisiolégico con &cidos y para

los radicales-CO;R?, donde R’ es hidrégeno,asi como sus sales
compatibles desde el punto de vista fisiol6gico con bases.
27. Un método para inhibir la ocurrencia de maduracién
endometrial adelantada en un sujeto hembra humano en trata-
miento para mejorar la fertilidad, gue comprende administrar
al menos un antagonista del receptor de progesterona 1l7a-
fluorocalquilado al sujeto hembra durante la fase pos-

ovulatoria del ciclo endometrial.

7
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28. Un método para retardar la ocurrencia de maduraclién
endometrial en un sujeto hembra humano que estd bajo trata-
miento para mejorar la fertilidad, que co!nprende administrar
al sujeto hembra al menos un antagonista del receptor de pro-
gesterona l7a-fluoroalquilado durante la fase pos-ovulatoria
del ciclo endometrial después del mencionado tratamiento para

mejorar la fertilidad.

29. Un método para retardar la ocurrencia de maduracidn
endometrial en un su)eto hembra humanc que esta bajo trata-
mient-o para mejorar la fertilidad y lograr la prefiez, que
comprende administrar al sujeto hembra al menos un antagonis-
ta del receptor de progesterona l1l7u-fluorcalquilado durante
la fase pos-ovulatoria del ci.clo endometrial después del men-

clionado tratamiento para mejorar la fertilidad.



