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[00002] The present invention relates to compositions and methods for treating an
estrogen-dependent condition. More specifically, the present invention relates to
compositions comprising one or more progesterone antagonists for suppressing

endometrial proliferation.
BACKGROUND OF THE INVENTION

[00003] Estrogens are a group of hormones essential for a variety of physiologic
processes including the development of the uterus and breasts, the maintenance of
bone density, and cardiovascular protection through its positive effect on lipid
profiles. The effects of estrogen are mediated through its binding to estrogen
receptors in the nucleus. According to the classic model, unoccupied estrogen
receptor in the nucleus, upon binding estrogen, acquires the ability to interact with
DNA sequences within the promoters of estrogen-responsive genes. The DNA-bound
estrogen receptor modulates the transcription of these genes, either positively or
negatively.

[00004] Estrogen is known to have a hyperproliferative effect on breast and uterine
tissue. Administration of unopposed estrogen to menopausal women, for example,
has been demonstrated to lead to both endometrial hyperplasia and endometrial
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[00005] Many compounds are known in the art which affect estrogen-dependent
activation of the estrogen receptor. Depending on a variety of factors these
compounds may be entirely estrogenic, in that they mimic estrogen, entirely
antiestrogenic, in that they block the effects of estrogen, or they may fall somewhere
in-between. Compounds which exhibit mixed estrogenic and antiestrogenic
properties are termed selective estrogen receptor modulators (SERMs). SERMs exert
their estrogenic or antiestrogenic effects in a tissue-specific manner. The mechanism
underlying this tissue-specificity is not clear, but may involve, inter alia, the
recruitment of corepressor and coactivator proteins whose relative expression levels
vary among tissue types and tissue-specific expression of estrogen receptor isoforms

a and B. Estrogen receptor a is an activator whereas estrogen receptor  can inhibit

estrogen receptor o activity by forming a heterodimer with it.
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limiting it’s usefulness as an antiestrogen.

[00008] A preliminary study in primates appeared to indicate that antiprogestins
possess antiproliferative effects on the endometrium. However, there is concern that
long-term treatment with antiprogestins could result in endometrial hyperplasia due to
the action of unopposed estrogen. Several studies have demonstrated increased
endometrial growth in females undergoing long-term administration of an
antiprogestin which worsens with time. Morcover, several recent investigations in
adult women have revealed tissue abnormalities in the endometrium of women treated
with antiprogestins which appears to increase the risk of, inter alia, break through
bleeding. These observations have discouraged the chronic use of antiprogestins.
[00009] There remains a need for a treatment regimen suitable for long-term

administration of antiprogestins which opposes the proliferative effects of estrogen
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[00011]  According to the invention, the compositions are administered to a female

beginning at a point in the female’s menstrual cycle which allows the female to
undergo menstruation at the end of that cycle. Accordingly, it is preferred that the
compositions be administered to a female beginning at day 14 of the menstrual cycle
or thereafter. For example, the compositions may be administered beginning at day
14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 of the female’s menstrual cycle or
thereafter.

[00012] In one embodiment, administration of the compositions is such that the
female undergoes no further menstruations during the course of treatment. Thus,
according to this embodiment, administration of the compositions begins at a point in
the female’s menstrual cycle that allows the female to undergo menstruation at the
end of that cycle; however, the female undergoes no further menstruation during the

course of the treatment.
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‘N [00015] The compositions may also be administered to a female for the prevention
and/or amelioration of pain associated with disorders of the reproductive tract and
disorders associated with reproductive hormone fluctuations. For example, the
compositions may be administered to a female in order to prevent and/or ameliorate
dyspareunia, dysmenorrhea, migraine headaches associated with the menstrual cycle,
premenstrual syndrome or pain associated with dysfunctional uterine bleeding,
fibroids and/or endometriosis. In a preferred embodiment, the compositions are
administered to a female with endometriosis in order to treat the pain associated with
endometriosis. In one aspect, the progesterone antagonists are chronically
administered for treating pain associated with endometriosis.
[00016] The compositions may also be administered to a female undergoing
estrogen and/or SERM therapy. In one aspect, the invention provides methods for

preventing the development of endometrial hyperplasia and/or endometrial cancer in

estrogen and SERM therapies.
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[00020] The term “effective dosage” means an amount of the composition’s active
component sufficient to achieve the desired effect which may be, e.g., suppression of
endometrial proliferation or treatment of pain associated with endometriosis.

[00021] The term “estrogen-dependent condition” includes any condition
associated with estrogen such as, without limitation, endometrial proliferation,
breakthrough bleeding, spotting and endometrial cancer.

[00022] The term “selective progesterone receptor modulators” means compounds
that affect functions of progesterone receptor in a tissue-specific manner. The
compounds act as progesterone receptor antagonists in some tissues (for example, in
the uterus) and as progesterone receptor agonists in other tissues.

[00023] The terms “treat” or “treatment” refer to both therapeutic treatment and
prophylactic or preventative measures, wherein the object is to prevent or slow down
(lessen) an undesired physiological change or disorder. For purposes of the present

invention, beneficial or desired clinical results include, but are not limited to,
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[00025] The term “progesterone antagonist” means a compound that binds to a
progesterone receptor and inhibits the effect of progesterone.

[00026] The term “suppress” or “suppresses” or “suppressing” used herein in
reference to proliferation of endometrial tissue means that mitotic proliferation of
endometrial tissue is suppressed upon administration of a progesterone antagonist
relative to untreated endometrial tissue under identical conditions and is to be
distinguished from cell death via, e.g., apoptosis. The activity of a progesterone
antagonist in suppressing endometrial mitotic proliferation may be tested, ¢.g., ina
uterine cell line by, e.g., comparing the incorporation of bromodeoxyuridine (BrdU)
in cells treated with a progesterone antagonist to control (untreated) cells.

[00027] The term “not substantially reduced” as used herein in reference to
hormone levels in a female means that hormone levels are maintained within the
normal range during administration of compositions of the invention. Thus, it is
considered that some reduction in a hormone level may occur so long as the hormone

level is maintained within the normal range.
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administration period. The female’s endometrium may thicken by less than 100%
relative to baseline measurements, more preferably thickens by less than 50% relative
to baseline measurements, and most preferably thickens by less than 25% relative to
baseline measurements.

[00030] The present invention relates to methods of administering compositions
comprising a progesterone antagonist, preferably at doses effective to suppress
endometrial proliferation. As discussed below, in the case of a six-month treatment
regimen with CDB-4124, proliferation was suppressed to a greater degree when
higher concentrations were administered.

[00031] It has been found that the progesterone antagonist CDB-4124, when
administered for a period beginning at day 5 of a female’s menstrual cycle, exhibits
an inverse dose-dependency on endometrial thickness. In other words, administration

of a relatively low concentration of CDB-4124 results in a substantial thickening of
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thickened endometrium will be fragile and prone to breakdown and bleed during the

course of treatment. As discussed in more detail at Example 11, relatively low
concentrations of the progesterone antagonist CDB-4124, if added early in the
female’s menstrual cycle, result in such a thickening of the endometrium during the
course of the treatment which can lead to bleeding.

[00033] According to the instant invention, administration of the progesterone
antagonist begins during the luteal phase of the female’s menstrual cycle allowing a
menstruation to occur at the end of that cycle. Consequently, a lower concentration of
progesterone antagonist may be used without the thickened endometrium that occurs
when administration begins during the follicular phase. This is possible because any
early-forming cystic glands are shed during menstruation at which point progesterone
antagonist concentrations have accumulated to a degree sufficient to inhibit any
residual progesterone. Similar advantages are expected for all antiprogestins, as

morphological abnormalities have been observed for several of these compounds
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As di scussed below, in the case of a_sjix-nponth
t r edemeffium that occurs when the administration period begins during the follicular

phase of the female’s menstrual cycle.

[00035] Methods of the invention may comprise administering a composition
comprising an effective amount of a progesterone antagonist for an administration
period of least 1, 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24,25, 26,27, 28,29, 30, 31 or more days. The composition may also be
administered for an administration period of least 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12 or
more months. The composition may also be administered for an administration
period of at least 1, 2, 3,4, 5,6, 7, 8, 9, 10 or more years. During the administration
period, the composition may be administered daily or periodically such as every other
day, every other month, and the like. The composition may also be administered
intermittently. For example, the composition may be administered for an
administration period of 1, 2, 3, 4, 5 or more months, followed by a period of

discontinuance, followed by an administration period of 1, 2, 3, 4, 5 or more months,
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reginmen with CDB-4124, proliferation was suppressed to

a greater degree when higher concentrations were
wa@eawpngeter ed. [00031] It has been found that PEEUS2009/041826

progest erone antagoni st CDB-4124, when adm ni stered

for a period beginning at day 5 of a fenmale's

menstrual cycle, exhibits an inverse dose-dependency

on LAAOBR! Il 4l caldd BKARSRistrdtonPLAES b Aring the luteal phase of the
adm nistration of a relatively | ow concentration of

CDBthdR4 thé&Stild sydidd a substantial thickening ofthe
endonetriumduring treatnment. This effect is

' ”[?06(':)3%!‘edBMﬁ{érIHiittgﬁ{%ﬁmﬁﬁs@ﬁﬁ&;ﬁ”riﬁi HRAS: A eri@&aﬁﬁ%stgﬁi@n ofa

d
adm ni stered. The nethods arise fromthe unexpecte

I Lgﬁéﬁ%&igﬁ?’ﬁaﬁa&gﬁ gﬁ%lsoqgagggt@ﬁergﬁe ﬂ%%hlgtr fjd.ﬂlo@lg(ﬁn; ?Hrtngéeriod of

e onetrial . e principal cause o
o BB s L P DB AR TR o
pol @60#72 B feelgglo cllis‘?’cog%pu%&lcreu%lr “cﬁ cco:I enutarbc%t erdlo ’Sl iQOteanta
al l'owtor menstrudtion to occdr at the*end o thapl

cycl.e ésuch d 5 og t he ns%ru . c Chﬁﬁ o
vastenTt i Gy SpshonPuF e TeiBeyy By adipipisration of
endonetritun\yll . 9C un.under aEX resi dual é n |°Cked%1n
pr JY BT EFO0R B AT n 51 RS RSO PEVFTORHME NGNS 'qeseT ghthorter
resulting in. a thickenjng and hardeni ng of .the :
endBHfbF PAMRifTe5qn neped B 3wt et s BRdonag Bty dyring the
up sufficiently to block the residual pr.ogesterone. .
TherdHnigiasing gerind SReerMble Wite thsaedminiyiatien psitpdspppeses gaily,
breakdown and bl eed during the course of treatnent. As
di sterkbesr menthiydesipe the discaptinmeugeprodis at legst 2 dpxpettyeapighlays
or at least 32 days, respectively. Thus, the discontinuance period may be at least
about 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26, 27,28, 29, 30, 31, 32 or more days.
[00038] In one embodiment, the composition is administered intermittently such
that the subject undergoes menses during at least one discontinuance period. This
approach is expected to avoid the adverse effects associated with a stagnant
endometrium. At least one, and preferably every discontinuance period is of
sufficient length for the subject to experience menstruation. More preferably, the
subject experiences menstruation during every discontinuance period. Ina
particularly preferred embodiment, the composition is administered daily for an
administration period of four months, followed by a discontinuance period during
which the subject experiences menstruation, followed by another administration

period of four months and so on. In all cases, the administration period begins during

the luteal phase of the female’s menstrual cycle.
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concentrations of the progesterone antagoni st

CDB-4124, if added early in the female's nenstrua
w@yeba347iesult in such a thickening of the endpe®US1009041826

during the course of the treatnment which can lead to

bl eedi ng. [00033] According to the instant invention,

adm ni stration of the progesterone antagoni st begins

durq’onmﬁ heohtdn8Y, a RBAREoSh-rEIBR idcaFBh&hcICARAF AFMAL or

cycle allow ng a nenstruation to occur at the end of

t haly LYkl EnayRBSE AN e Be Jh@é’é)’%ﬁn&ﬁ&ﬁ%mo& ?Jﬁa@t@n afe shedding
progesterone ant agoni st may be used wit hout the

t hi gleaeahice Qﬂmﬁ%ﬁdoﬁmdth&PHMﬁﬁ%%ﬂall@scﬂﬁdﬁkﬁ Jg%LIFe fhclude

begi ns during t I'icul ar phas S IS poss

be%?a%éh Wsel%ﬁﬁllgu r&%lqﬂ t&xﬁﬁ segéli%n énﬁﬁeﬁAla GnRH
I ch ﬁ r 9

duri ng Menstruatron at nt p er one

ant % lﬁ{ @%ﬂ‘i%ﬂﬁlﬁﬁa%;éa%ﬁﬁes r AN %@gﬁtgg&us% i u&eohlﬂre(ﬁ‘fai gc{bgl%llx

suf I'ci en

Sim d%osgg‘ﬁ%‘ﬁna@%spae%en%ﬁol Ogl %?@%783'75 4,565,804, 4,309,927 and

antl progestins, asS nor nor mal’ ave

f ndswh

ar A ReRg e posple %él?l.r%%y beéeé?ﬁ%ﬁﬂwaela%rﬁg the

ol has of the. fe e' S.mens

[ 00BMHD! THOBRIR. e eigiput beri by debit e ftsDiance
5, e b B B8 S RO SRR
conmposi tion conprising an effective anmount, of a
pr dyesssdt %fﬁ@”é’llﬂ Pt ol m progestergngpgpide thgt minigathe ggfural rise and
beglnnlng dur|nqethe | ut eal phase of the female's

menit PERPEirEMS evehigluring marstpwiege SBEh tieafrasparegingens are well

menstrual cycle begins around day 14 of the nenstrua
cycfnewnyhhg art. Administration of a progestin during the discontinuance period may

also provide opposition to the effects of estrogen in addition to that received by
administration of the progesterone antagonist and therefore may help treat estrogen-
dependent conditions such as thickening of the endometrium. Non-limiting examples
of progestins include medrogestone, medroxyprogesterone, megestrol, norethindrone,
progesterone, hydroxyprogesterone, acetoxypregnenolone, allylestrenol, cyproterone,
desogestrel, dimethisterone, ethisterone, ethynodiol diacetate, gestadene, lynestrenol
and the like.

[00041] In one embodiment, a female patient with endometriosis is administered a
composition comprising an effective amount of a progesterone antagonist in an
amount effective to suppress endometrial proliferation for a period beginning during
the luteal phase of the female’s menstrual cycle.

[00042] In arelated embodiment, a composition comprising a progesterone

antagonist is administered to a female in an amount effective to treat pain associated
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adm ni stration of the progesterone antagoni st begins

at least at day 14 of the nenstrual cycle. This
WEe@onshsss t he advant age of all ow ng the use of PCT/US2009/041826

relatively | ow concentrations of progesterone

ant agoni st wi t hout the acconpanying thickening of the

endonetriumthat occurs when the adm nistration period

begk#sa ah%uag)f&megr@adchwdrm a3 Rt det RPN RE feproductive
menstrual cycle. [00035] Methods of the invention may

CONPRringe RRAUTBORUEN d N0 bESARASitrin® thCIARPHhedNS R Female’s
ef fective anount of a progesterone antagonist for an

ad rﬂl&is%e{l %%19 an?%;(éIﬁ)[ge QfimiB@stionlof tRe égesﬁroré'ané onfst nﬁty
0, 11,12, 13, 14, 15, 16, 17, 18, 21

23’ reguAC.e P%ﬁ’ass%glatea zvlth%gdong%lal :ﬁglonég g%ﬁ?m&ﬁ upe%ec' bleg_(nﬁg, and

conposi ti on may al so m ni st er

ad r@'{tﬁ&ﬁ% rlg'at ﬁgq}h@l%&t ?gvﬁgnt aﬁ(’?aéb.]l#atué S %8‘[0%} ofSethQnen] (’)SIIS and is

nmont I on ma

be dnini stered f a %l trati erio
| e a@? primaré/ 11 aglan qu botgl meglica an gurgicaptreapnrlr%nrt 89 th% glrs%ase Pain

Du th t t d

pe. ARG B PO e e%eee e se%%af&”ﬁgigma@@w Feast
th ; A d.th i

comis 3¥%8W3%§§Xdaf3§ JER R élt?enfﬁeéﬁem hipganist may
F th o] d f

o e e B st o SRRt lofions orpicvige AR, BhEhg ediing for
nont hs, follomedaﬁ% a period of dlscontlnuance

f ol the eimeR oA pdaasirions fickide GRRBeAZOBits gthic indsice istatg of 5

or nore nonths,and so on. In all cases, the
ad PsAROMeAPnaBTs Byapibidny eiaE criperhigcrcHen tdrasatheishasaot

of the female's nenstrual cycle.
useful for long-term administration due to loss in bone density, loss of total body

calcium and other osteoporosis-like side effects. Compositions of the invention may
be administered long-term with no substantial decrease in estrogen levels.

[00043] Use of the progesterone antagonists in treating pain arises in part from the
unexpected finding that a preferred antiprogestin, CDB-4124, has affinity for and can
inhibit the opiate p receptor (MOP). The opiate receptors reside on the surface of
nerve cells or neurons and bind endogenous opioid ligands leading to the alleviation
of pain. The opiate u receptor also appears to be involved in several aspects of female
reproductive neuroendocrinology such as the control of gonadotropin release. The
capacity of CDB-4124 to bind to and inhibit the opiate u receptor is expected to
extend to other antiprogestins of its class (i.e., those with the general formula below).
[00044] In another embodiment, the present invention provides methods of treating
an estrogen-dependent condition associated with current hormone therapies which

employ estrogenic compounds such as estrogens or SERMS by co-administering an
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[00036] By "intermttent admnistration” it is neant a
period of adm nistration of a therapeutically

wetdoeas47ve dose of progesterone antagoni st, foPCDUBHODY1826
a time period of discontinuance, which is then
foll owed by anot her adm nistration period and so
forth [00037] By "period of discontinuance” or

" di SRRt SNYRRSSIRAE hlgs)gonis¥ efftiPERREpResd efdoRittial PioNerfon,
the daily, weekly, nonthly or ther %etmeen

adnj,Rirgh fiR é)rég%stglfon@ﬁrﬁ%%ﬁfsﬁlﬁ AMRinRRLA0PPA Slriod BRENAhEBuring the
peri od of discontinuance may be | onger or shorter than

thelu%QlthQéesdf‘i&thﬁﬁeﬂ‘?ﬁe’n&ﬂmbé&kle‘ gé&é’&ya%pénﬁ&g%n&nh@ﬁ

osing interval during t'he admnistration period

Fora[s%?a%' h é’%{?l%ﬁtees{r&%%ﬁé%ﬁ%ls@%ﬁé {h%ﬂpigsefncﬁﬁe GaiBLd ses

dai i scont’i nuance

per1 &ggatloﬁ G%EOILS gﬁth Ee@ﬁ*% ancﬁéntdl%lgg@gl c%ng Y R r%tarcf %%St

, respec ISCOﬂ I huanc
Tgypri%es%ﬁ%e ééon?g%%% l?e él(!f]élhlstbed pE]Br to, {urlnﬁzor sﬁlgseqlaegg' t]0
PR T L bﬂfﬁ%a cSpsET e gleaaa%%ﬂ%%ngfgﬁs]
T e e T

approach i s expected to oid the adverse eff
ssPRRTRIFS FWPR a‘éta%otl%s&?aﬁ%mélﬁdlaﬁse‘ﬂ‘ ¥ ant}ﬁuylr%cg‘ﬁ? cReen

and preferably every discontinuance period is of

suflfveds Bike ewalgt ﬁhlfS&Pe PN iRKEeion P’Eodld@& Hrpdvaiqage over current

nmenstruation. More preferably, the subject experiences
nmen8erRiat ﬁ%}he&@wﬁﬁgt wedamedigsiorhichrfisn caplergoprlotrpping

releasing hormone (GnRH) agonists such as Lupron® (leuprolide acetate).

[00046] In yet another preferred embodiment of each method of the invention, the
progesterone antagonist exhibits reduced affinity for the glucocorticoid receptor.
More preferably, the binding affinity of the progesterone antagonist for the
progesterone receptor is at least 1.5 times greater than the binding affinity of the
progesterone antagonist for the glucocorticoid receptor.

[00047] Any known progesterone antagonist with characteristics of the compounds
described above can be used by an artisan practicing the instant invention.
Particularly useful compounds include those disclosed in U.S. Patent No. 6,900,193,
hereby incorporated by reference in its entirety, as well as those disclosed in U.S.
Patent No. 6,861,415, hereby incorporated by reference in its entirety, that are 21-

substituted 19-norpregnanes with a general formula:
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particularly preferred enbodi nent, the conposition is
adm ni stered daily for an adm nistration period of
wo owp/1880m8 hs, fol | owed by a di sconti nuance perP@IUS2009/041826
during which the subject experiences nenstruation,
foll owed by anot her admi nistration period of four
nmonths and so on. In all cases, the adm nistration
period begins during the | uteal qﬁase of the female's
menstrual cycle.[Q0039] Optionallj
gonadt r opi n-r el eaSi
ant agoni st may admn
period to hasten the
endonmetrium Non-limtrhg ex
i nclude nafarelin, buserel
triptorelin, goserel '
the like. Non-limti
i nclude histrelin, abka - | S.
Pat ent Nos. 4, 409R208, >4, 5477370, 4,565,804, 4,569, 927
and 4,619,914, incorporated herein in by reference in
their entirety. [00040] Optionally, a progestin may be
adnj i, shered during the discontinuance period in order
to obtarn a normal nenses in the patient.
Admi ni stration of a progestin preferably results in a
pr I
L %p?fgﬁ%%t@ 80l S RST A ORE b0 Brorsh R o
tre t .known in the art.
Ad lal %ﬁha Na‘%lt“}%géfs lrrlto during the
dlscontlnuance period nmay al so provide opposition to
ef f ect estro [ ddi,;tjon to that received
ARRS ﬁrﬁtrﬁieéfﬁﬁﬁéﬂﬁtgaeﬁv rone antagoni st and

therefore may hel p treat estrogendependent

f. €Fi ng of the
GnRH agoni st s

~" [ DAl a6] GhRH and
of GhRH antagonists

R, may be, for example hydrogen or acetyl; and

R3 may be, for example methyloxy, formyloxy, acetoxy, acyloxy, S-alkoxy,
acetyltheonyl, glycimate, vinyl ether, acethyloxymethyl, methyl carbonate, halogens,

methyl, hydroxy, and ethyloxy.

The examples of 21-substituted 19-norpregnanes include, but are not limited to, the

following 24 compounds disclosed below.

1. CDB-4247 (21-propio[[1]]nyloxy-17a-acetoxy-11B-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following structural

formula:
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condi ti ons such as thickening of the endonetrium
Non-limting exanpl es of progestins include

wore@pogss one, medr oxypr ogest erone, negestr ol , PCT/US2009/041826
nor et hi ndr one, progesterone, hydroxyprogesterone,
acet oxypregnenol one, allylestrenol, cyproterone,
desogestrel, dinethisterone, ethisterone, ethynodio
di acet ate, gestadene, |lynestrenol and the I|ike.

[ 00041] In one enbodinent, a fenalejpatient with
endonmetriosis is adpinistered a conpasi ti-on conprising
n

anmount effective ty suppress enddnetrial proliferation
for a period ﬁqgkﬁnl ‘ i p©al phase of the
femal e's nenst¥lal c

Q ogest erone
antagoni st is adm nistered t e in an anount
effective to treat paip~asse
t he reproductive trad 0 dlsorder associ at ed
W th reproductive hot s uations for a period
begi nni ng during the S phase of the female's
progest erone ant agoni st may reduce pain associated
with endaonetrial |esions, dysfunctional uteri
debilitating synptom of endonetriosis and is the
petipregng-4i hdicoad i20rdidmyy) vatt the fddivang stausturgliognelal
dysnenorrhea!, pelvic pain, back pain, abdom nal pain,
breast pain, dyspa@ﬁynla and the L/k\< Adm ni stration

an effective anou df a progest ggone dntagoni st in an

a rel ated
enbodi nent, a conposi

h a disorder of
menstrual cycle. For exanple adm ni stration of the
Bi dfaBrig61 &hlavinybsthstak/ o-gssfaxyrld Pr(HaN, r%gtmﬁhé@@v@@be%ﬂhw-
treatnent of the disease. Pain may be nanifested as
of the progesteronb ant agoni st

3. CDB-4059 (21-acetoxy-17a-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-

norpregna-4,9-diene-3,20-dione) with the following structural formula:

i
N
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al so reduce the size of endonetrial |esions or uterine

fibroids. Current reginens for the treatnent of
wepwomet7is osi s i ncl ude GhRH agoni sts whi ch i ndBCBEUS2009/041826

state of pseudonenopause by inhibiting ovarian

estrogen secretion and are therefore not useful for

| ong-term adm ni stration due to |l oss in bone density,

| oss of total body cal cium and ot her osteoporosis-Ilike

4i dPRr¥ld (Bl-methoppdi/eiaspiexyfl | BHEN: Avdimctbharigpisayl)-19-

adm ni stered long-termw th no substantial decrease in

estnoogegna-¢9elienc-1,20048%) Wik theffotlneingrsogetstad fameila:

antagonists in treating pain arises in part fromthe

unexpected finding that a preferred anti progestin,

CDB- 4124, has affigHty for and can inhibit the opiate

m recept or ( MOP). Fh% opi ate rec€§ers reside on the

surface of nerve gqlls Aqr and_bi nd endogenous

opi oi d | i gandg ¢d€ading” iation of pain. The

opi ate mreceptor al s tﬁﬁglved in

several aspects of fens \

neur oendocri nol ogy such as t oI of gonadotropin

rel ease. The capacity e DB : bind to and

inhibit the opiate m 0 S expected to extend to

ot her anti progestinsdg ass (i.e., those with
00044]

the general fornul@“be omb I n anot her
enbodi nent, the present invention provides nethods of
treating an estrogen dependent condi tion associ at ed

Y RS I8  RAIRES Al £ LR R RRbARAFRLS.
CO- adntnlsterln a progestero ant agoni st
BOPEEN V- @lsn%éga GE%%'S %ﬁefﬁ Oéi‘fln%att&‘i“fréffgﬂ‘%i
wherei n the progesterone antagonist is adm nistered
for a period beginning during the

6. CDB-3876 (21-chlorine-17a~acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-

norpregna-4,9-diene-3,20-dione) with the following structural formula:
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| uteal phase of the fenmale's nenstrual cycle.

Est r ogen- dependent conditions associated with current
w@iopayend SERM hor none t herapi es include, w t hBCE/US2009/041826

limtation, endonetrial hyperplasia and endonetria

cancer. In this regard, the progesterone antagoni st

may be adm nistered prior to, during, or subsequent to

estrogens or SER %s part of a conbi ned hornone

t her apy reginen.NFP 945] In a preferred enbodi ment of

each net hod of tgaginvention, ad

pr ogest er one Qé g 0o afe
substantiallﬁqx duce

Thus the present invelili o
current therapies for the tr :
whi ch often enploy g 351 ng hor none
(G1RH) agoni sts such
acetate). [00046] In 3 er preferred enbodi nent
of each method of #ie t he progesterone

ant agoni st exhibits reduced affinity for the

gl ucocorticoid receptor. Mre preferably, the binding
affinity of the progesterone antagonist for the

pr dJ2B+4968 2! -flewmt bio-pestaaty- 1 18a@tN, INFliméthelemigaphteyl)-19-
than the binding affinity of the progesterone
anpaganidgi-diens-3 20aligha) edthaht fulivdng eeepiral for0R047]

Any known progesterone antagoni st with characteristics
of the conpounds descri bed above can be used by an
artisan practicingsjyhe instant invention. Particularly
useful conpounds iphcfude those disclosed in U.S.

Patent No. 6, 900, 193,

H,C”

nistrati on of the

<.
K in the femal e.
~aPAglvant age over

8. CDB-4030 (21-methyl-17a-acetoxy-11p-(4 N, N-dimethylaminophenyl)-19-

norpregna-4,9-diene-3,20-dione) with the following structural formula:

i
N
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hereby incorporated by reference in its entirety, as

wel |l as those disclosed in U S. Patent No. 6,861, 415,
wherehsgs7ihicor porated by reference in its entirB€lUS1002041826

are 21- substituted 19-norpregnanes with a genera

formul a: wherein: X may be, for exanple al kyl, al kenyl,

al kynyl', hydrogen, hal o, nonoal kyl am no or

ch N, N- di h i po; R may be,
Portisl: 433? Cpvdiery-STo-Res et R He B rularpapheny -10-
exanple drogen or acet and R3 may be, for exanple
w)y dicae-m20ukigne) a@éﬁb&@lloamw @mgﬁturst formpley
acetyltheonyl gl yci mate, vinyl ether,
acethyloxynethyl met hyl car bonat e, halogens nmet hyl ,

hydr oxy, and ethyl@N The exanpl es of 21- substi t ut ed
19- nor pregnanes i nf Iude but areQtdt limted to, the

foll owi ng 24 comf\l (sclosed pel o 1. CDB-4247
(21-propio[[IH | ox

acet oxy-N4Y "b-(4 N,
hUlnEthyIan1nophenyI)
19- nor pregna- 4, 9- di ene>3;
structural formula:2. CDB- 4'
et her-17a-acet oxy- 1l
N- di met hyl am nophenyl
nor pregna- 4, 9- di ene:
structural forml 873.
(21- acetoxy-17a-acetoxy-1 | b-(4 N,
N- di net hyl am nophenyl ) - 19-
nor pregna- 4, 9-di ene- 3, 20-di one) wth the foll ow ng
structural formula:4. CDB-4124
(21- met hoxy-17a-acetoxy-1 | b-(4 N,
N- di met hyl am nophenyl ) - 19-

N 81 the foll ow ng
i nyl
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nor pr egna- 4, 9-di ene- 3, 20-dione) with the foll ow ng
structural fornmula: 5. CDB-403 1 (2 1-brom ne-

WA Z@asg1oxy- 11b- (4 N, N-di net hyl am nophenyl ) PC1/052009/041826
nor pr egna- 4, 9-di ene- 3, 20-dione) with the foll ow ng
structural formula: 6. CDB-3876 (21-chlorine-
17a-acetoxy- 1l b-(4 N, N-dinethylam nophenyl)- 19-
nor pr egna- 4, 9-di ene- 3, 20-di one) with the foll ow ng
structural formula:7. CDB-4058
(21-flourine-17a-acetoxy-1 | b-(4 N,

N- di et hyl am nophenyl ) - 19-

h&r(pB el a7 42 Bettiylomp-13 o 20ctdk i éf-(diN, N-dietifyddrhimapimapyl)-19-
structural formula: 8 CDB-4030 (2 1-nmethyl-
Adpraaaeumiend B, 20-didnd)wilk-tdé fatloRyh@siurdphiefoyhntal 9-

nor pregna- 4, 9-di ene- 3, 20-di one) wth the foll ow ng
structural formula:9. CDB-4152 (2 1-hydroxy-

17a-acetoxy- 1l b-64 N, N-di net hyl am nophenyl)-19-

nor pr egna- 4, 9- di enp- 3, 20-di one) @WCH,CHe fol | owi ng
structural fornul ay10. CDB-4167

(21-ethy|oxy-A7 ace
N- di net hyl am ndphenyl
nor pr egna- 4, 9- di ene-
structural formula:

Cfollow ng
}- met hoxyt hi o-

17a- acet oxy- 11b-(4 S S ophenyl)- 19-
nor pr egna- 4, 9- di ene- )  with the follow ng
structural fornula: 14

(21-acetoni de-17a-@cet® b-(4 N

N- di net hyl am nophenyl ) - 19-
nor pr egna- 4, 9-di ene- 3, 20-dione) with the follow ng

L5840 L emgat OSSR RSt
norpregna-4,9-diene-3,20-dione£8yﬁth the foll ow ng
BopIRenandal-dicae-mi0zdione) withphe ol psvig@gtryctypkioppuleoxy) - 17
a-acetoxy-1 | b-(4 N, Ndi net hyl am nophenyl) -
19- nor pregna- 4, 9-di ene- 3, 20-di one) wth the foll ow ng
structural fornul aCH = 3- Cycl opent yl pr opi onyl oxy-

| £yp Cy ébCHz propi onyl oxy
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15. CDB-4205 (3-hydroxyam no-2 1-nethoxy- 17a-acetoxy-
11b- (4 N, Ndi et hyl am nophenyl ) -

waenas4regna- 4, 9- di ene- 3, 20-di one) with the fpCT/O82009041826

structural formnula: 16. CDB-4206
(3- hydr oxyam no- 21- acet oxy-17 a-acetoxy-I | b-(4
N, Ndi met hyl am nophenyl ) -
19- r -4, 9-di ene- 3, 20- dj i.th the foll ow
12 BB ST s i AN kS hd P10
(3-hydr oxyam no-21-eth IOﬁy-17a-acetoxy-I | b-(4
norNesiii-htdigicah? hrdishenyith the following structural formula:

19- nor pregna- 4, 9-di ene- 3, 20-dione) with the foll ow ng
structural formula: 18. CDB-4262

(3- met hoxyam no- 21- et hyl oxy- 17a- acet pxy-1 | b-(4

N, Ndi met hyl am nop yl)-
19-norpregna-4,9-gfeﬁe-3,20-diong) Wi\t h t he foll ow ng
structural fornuqulg. CDB- 4223
(21-nethy|thiﬁs%}a-.\a xy-1 | b-
N- di et hyl am henyl

nor pr egha- 4, 9- di ene- 33 ' i
structural formula: 20. CDB

a{RC f ol | owi ng
Renzoi n- 2

1l-acetylthio- 17a-acet gxy-

N, Ndi met hyl am nophen

a bne) with the foll ow ng
st ruct ur al fornula(:) B 9

19- nor pregna- 4, 9-di e

(4-benzoin-21-nethoxy;17 a-acetoxy-1 | b-(4

N, Ndi et hyl am nophenyl ) -

19- nor pr egna- 4, 9-di ene- 3, 20-di one) with the foll ow ng
$3.1GRB tﬂrlé% (2 bBMIPd7o2pctorpil AEH Y, N-dimethylaminophenyl)-19-
(21-glyci nate-17a-acetoxy-1 | b-(4 N,

horgrapat-Hyd-dienerd 2hetiyic) with-the following structural formula:

i
N

14. CDB-4125 (21-(Cyp*-hydroxy)-17a-acetoxy-11p-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following

structural formula:

21-



nor pr egna- 4, 9-di ene- 3, 20-dione) with the foll ow ng
structural fornula:23. CDB-4352

W@ 29a83amot hi o-i ya-acetoxy-1 | b-(4 N, PCT/US2009/041826
N- di net hyl am nophenyl ) - 19
nor pr egna- 4, 9-di ene- 3, 20-dione) with the foll ow ng
structural formula: 24. CDB-4362
(21- met hoxyacet,yl - 17a- acetoxy-1 | b-(4 N,
N-di et hyl amifiophenyl ) - Cyp*-OH _
19- nor pr egna- ,9-d|ene-3,20-& one) with the foll ow ng
structurgl yea h00048]  13hL-gbhodenet hyl at ed
derivat iN€s of t 4 conmpoyndf di scl osed above (i.e.

those in which Nrethyllapr®Aare al so
particul arly useful i Ng the instant
invention. In thi (DB

4453 (21- net hoxy- 17
a-acetoxy-1 | b- am nophenyl ) -
19- nor pr egna- 4, 20-di one), a
nonodenet hyl g4 éd ati've of CDB-4124, has been
denonstrated to possess even | ower arftiPgiideslresrtyipegiopyloxy-
activity than its parent. Attardi et al., 2002, Mol.
Cell. Endocrin. 188:1 11-123, the contents of which
15. ar € DBA0H 03-hy ddxemiabs? | byicthetyel Biraectofy00I%E] NANt hough
conmpounds of the general fornula above and their
dimBDHRERARIHNY 13119 chodRbEnkad, D \eshc Y, B0-BioBE B 1te the fBMYwing structural
pr ogest erone antagoni st nmay be used in the practice of
forhdlg: Present invention for its antagonist effect on the
progesterone receptor. Preferably, the progesterone
ant agoni st has one or nore of the follow ng
characteristi é: | ow anti gl ucocorticoid activity,
m ni mal estrogemni ¢ and antitﬂﬁérogenic activities, and
does not substantially el evgte progesterone |evels.
[ 00050] Amt}ﬂyeqa: Nos whi c u%,Obe useful in the

i nvent i dis% ncl ud tation, asoprisni

(benzal dehyde, . OAC
16. CDB-4206 (3-hydroxyamino-21-acetoxy-17a-acetoxy-113-(4 N, N-

Lhyl ) -

HON

dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following

structural formula;:

20



3-oxoestra-4,9-dien-I I-yl]-1-(E)-oxim J867), its

netabolite J912 (4-[17b-Hydr oxy-
wazevissthoxynet hyl ) - 3- oxoestra-4, 9-di en-1 | PCT/US2009/041826

b-yl ] benzal dehyd- (| E) - oxi m), andot her conpounds

described in DE 43 32 283 and DE 43 32 284; CDB-2914

(17a- acetoxy- 11b-(4-N, N-di net hyl am nophenyl) -

19- nor pregna- 4, 9- n 3 ,20-dione) and ot her conpounds

described in Straqf m et al, 200 Repr od.

15: 1092- 1099; JhU 1250132 and ot

described in A

5-Aryl -1, 2- di rochr

er conpounds
Iy Ods 7 1:949-954;
u[3 4-fJqu nol i nes descri bed

in zhi et al, 1998, . 42 CRa - 302;
I,4-dihydro-benzo[d][|, . eSs described in
U S. Patent Nos.: 6,509 b 58 and 6, 713, 478
to Zhang et al; |, 3-di f -ones described in

U S. Patent No. 6,39 ensone et al ;

2, 3-di hydro-1 Hi 6 [

6,417,214 to Urich et al; benzi m dazol ones and

anal ogues thereof described in U S. Patent No.

6, 380, 235 to Zhang et al; 2,1- benzi sothiazoline

27. X 19B o2l €3-hpdrowy drviad-21 rethy 1Sk y-Pat-eertodye ] 1 (B(4SONO98 t o
Collins et al; cyclocarbanmates and cycl o-am des
desatliylathopheny])S| 9-Rarpasgha-Mesdiend-3 206]i@®) wahcthé fotblyidd 9
to Santilli et al; cyclic urea and cyclic am de
gderdnwat fovigsladescri bed in U S. Patent No. 6,369,056 to
Zhang et al; and qui nazoli none and benzoxazi ne
derivatives described in U S. Patent No. 6,358,948 to
Zhang et al [0005 HCIher anti progestins that nmay be
useful in the |nvé%tﬁon i ncl ude, CﬁEHh@Ht limtation,
(6a,l | b,17b)-I

I-(4-d|nethyIﬁQ5nJg'\
3

HON

18. CDB-4262 (3-methoxyamino-21-cthyloxy-17a-acetoxy-11B-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following structural

formula:

3



di hydrospiro[ estra-4, 9-di ene-17,2' (3" H -furan]-3-one
(ORG 31710) and ot her conpounds described in U S.

we000n847N. 4, 871,724; ( 1l b, 17a)-| PCT/US2009/041826

20.

| - (4-acetyl phenyl) -
17, 23- epoxy- 19, 24-di norchol a- 4, 9, 20-tri en- 3- one
(ORG 33628); (7b,1 | b,17b)-1 1-(4-
di met hyl am nopheny H7 nmet hyl]-4',5" -di hydrospiro[estra
-4, 9-diene-17, 2' (3f+H}- furan]-3- QgﬁK}31806) and
ot her conpounds de§cribed in U S.J Patent No.
4,921, 845; ZK- S ok ot her cegpelnds descri bed in
M chna et al, é§92, ¢roi d BIOC em Ml ec. Biol.
X X ¢ ) 3 iC 167,
ORG 31343; RU 2992; RU 1479; : Q; RU 49295;
RU- 46556; RU-26819; Ld 12 ; 7 3; LGL20830;
LG1447; LGL21046; 0 021-012;
RTI - 3021- 022; RTI - 302 RW - 25333; ZK—136796 ZK-1

14043; ZK—230§§ ? 3 ¢
ZK-137316 52] St||| ot her antiprogestins that may
be useful in the invention include, wthout
l[imtation, mfepristone ( | |
09 [ R Bi2aB Dy hethyihjop RAYctoxy 71 11B- YN Nxiymdtiylaminophenyl)-19-
(I -propynyl)estra-4, 9-di en-3-one; RU 486) and ot her
ROTRQHAS dsy_giesChiedoid) withShe RatoGhh Nefniraortfa085.

424, 4,519,946 and 4, 634, 695; t
phosphoruscontalnlng 17b- si de chai n n1fepr|stone
anal ogues descri bed,  in Jiang et al., 2006, Steroids
71:949-954; onapri tone (11 —CH,
b-[ p- (di met hyl am ngQ) phenyl ]1-17 a- hydroxy 17-
(3- hydr oxypr opyl)y< 13\ O3-one) and ot her
conpounds descsYbed i b. . 4,780, 461,
lilopristone (((2)-1 ' @t by &AG0) phenyl | - 17-
b-

CDB-4119 (4-benzoin-21-acetylthio-17a-acetoxy-11B-(4 N, N-

dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following structural

formula:

4.



hydr oxy-17

a- (3- hydroxy-| - propenyl ) estra-4, 9-di en- 3-one) and
woehensgohpounds described in U S, Patent No. PCT/US2009/041826

4,609, 651; the 11b-substituted 19-norsteroids, such as

11 b- (4- Met hoxyphenyl)-17 b-hydroxy-17

a-et hynyl - 4, 9-estradi en- 3-one descri bed in Bel agner et

al ., 1981, Steroids 37:361-382; the

11b- aryl - 4-estrenes such as (2)-1I | G-

[ (4- Di met hyl ani no)@Henyl )] -17b- €H,

17a- (3-hydroxy- 1-propeny |l)estr-{4-en-3 - one

described in U S_IPate 8 the |
b-aryl-estreddéaé;iv b describef’in U S. Patent
Nos.: 5,843,933 and L. OAC

11- benzal doxi me- est r adi es such as

4-[ 17b- Met hoxy- 17 a- (net hox 3- oxoestra-4, 9-

me described in
| | -benzal doxi ne-17
tradi ene derivatives

dien-1 | b-yl]benzal de
U S. Patent No. 5,69
b- met hoxy-17 a- net ‘
such as4-[| 7b- Met
17a- (et hoxynet hyl ) - 3- okagstr a- 4, 9- di en-
11b-yl ] benzal dehyde- 1-
(E)-[ O (et hyl am no) capproryl ] oxi ne described in U S
Patent No. 5,576, 310; Ssubstituted 1l

b- benzadoxi ne- estr a- 4 g¥ ene-carbonic acid

thi ol esters such as A- T17b- Met hoxy-

17a- (et hoxynet hyl ) - 3- oxoestra- 4, 9-di en-
11b-yl ] benzal dehyde- 1-

2 E)CIDR4089 y-btihvion)-2 Bikeivkly} - avetoxglag g bgadN-i n WO
99/ 45023; the steroid esters such as (2)-6

c}i%r%;@ﬁﬁ%ﬁ@%@}réinox%ﬂe”ghg-uméa%ﬂe-s Dbobrisyg e following

a-[4-(1-o
t hyl xy)-1-butenyl]4" H naphtho[3",2",] ';10,9,I
gfggl?Py%§H¥3-one descri bed in DE 19652408, DE

4434488, DE 4216003, DE 4216004 and WD 98/ 24803; the
fl uori nat ed 17a-alk%l chain steroids such as |
7

b-(4-acetylpheny|)? b- hydr oxy- &y
3

//N

H,C

22. CDB-4306 (21-glycinate-17a-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-

norpregna-4,9-diene-3,20-dione) with the following structural formula:

5.



(1,1,2,2,2-pentafl uoroethyl)estra-4, 9-di en-3-one
descri bed in WO 98/ 34947; the 17-

wapiopas4tigan- 3' -yl i dene steroids such as | PCT/US2009/041826
| bet a- (4- Acetyl phenyl )-19, 24-di nor- 17, 23-
epoxy-17al pha-chol a-4, 9, 20-tri en-3-one described in
U.S. Patent No. 5,292,878; (Z2)- 1l beta,
19-[4-(3-Pyridiny|) o- phenyl ene] - 1Zpet a- hydr oxy- |
7a-[ 3- hydr oxy- ropenyl | - 4- andr ogt en- 3- one and
ot her conpounds déEHglbed in U ScyP%ianH- X
5,439,913; the 13-Aal kyl -1 |-beta-[phenyl gonanes such
as | |beta-[4- (I O 17a- hydr oxy-
17bet a- ( 3- hydrgXypr of 13a- estra 4, 9-di en- 3-one
described in U S. Pat \Q.

Ibeta-[4-(dinethy|anino pﬁg,
a-4,9-dien- 17beta, 2 >
U.S. Patent No. 4,92 11- bet a- aryl estradi enes
described in U S. - 4,829, 060, 4,814, 327
and 5, 089, 488; the-1l -beta-aryl-4,9 gonadi ens and
1l - bet a- aryl - 13- al kyl - 4, 9- gonadi ens described in U S
Patent Nos.: 5,739,125, 5,407,928 and 5, 273,971; the
b3 EB-43653 k(2 Bepnlsitio-( Dé-addtéeny| -0 NaNkdimyihy lsiigssticedsl)-19
described in EP 289073; the 10-beta,| 1-beta-bridged
St SHoPhESHes o rdlé?l%d3 bildldnS) W%E&%llwrng§tﬁ%rﬁ @c?rmutlah e

1l -bet a-ar yI - béta- steroids described in U
Pat ent No. 5, 244 886; the 19,1 1-beta-bridged ster0|ds
described in U S. Patent Nos: 5,095,129, 5,446, 178,
5,478,956 and 5, 23 45; the 1-aryg gnl phonyl,
aryl carbonyl and
| -aryl phosphonyl E?WY
s described i n'4¥'s. Pg
1- aryl sul phonyl, aryl

1 2@hydr opyri dazi ne
4,151; the
aclhl OfiGcar bonyl

»

24. CDB-4362 (21-methoxyacetyl-17a-acetoxy-11p-(4 N, N-dimethylaminophenyl)-

19-norpregna-4,9-diene-3,20-dione) with the following structural formula:

6-



pyri dazino derivatives described in U S Patent No.

5, 753, 655; the |, 2-di hydro-[I|,2- g]quinoline
wa@le0i3g7i8 es and |, 2- di hydr o- chr oneno- [ 3, 4-f ] gRECTIOB100%041826

derivatives described in U S. Patent Nos: 5,688, 808, .

5, 693, 646, 5,693,647, 5,696,127, 5,696,130 and

5,696, 133; the oxa-steroids 6 derived from (8S, 13S,

14R) - 7- oxa-estra- 4, 9-di ene- 3,17-dione 1 described in

Kang et al, 2007, Bioorg. Med. Chem Letty 15:907-910;

and the 7-oxa-sterbltgs 4 descri bed—OH; Hg .,

2007, Bioorg. Med.|Chem Lett. 17:2531-2534. 0053]

In the preferred €N e t he orooesterone

ant agoni st i sHfGe ant KT CDB- 4124

(21- et hoxy- 17 a- acet . OAC

Ndi met hyl am nophenyl ) - , 9-di ene-3

, 20-di one). Exanple 10 deno hat when

adm ni stered to adult e a/period begi nning

at day 5 of the fenal ual cycle, CDB-4124 at

| ower dosages (25 ng#¥ 5 ng/day) causes a

t hi ckeni ng of the endonetrlun1that is not observed at
hi gh dosages (50 ng/day). [00054] Progesterone
ant agoni st conpositions of the instant invention nmay

F®0a8 ) enl 1BomPRIdeRRELS/ 1 4P B ARG Fie PERRRINtNBKEBYed above
associated with an increased risk or incidence of

an gg r?%rlé %/hlclﬂy)? & IQ' %@aﬁ‘gl}ﬁ gfjeoeﬂy toé Irféulgr n ul i ?ﬁa%ﬁcmg the

s may inclu are n

L T L CRR creefbul i T

instant invention can be al so .
methylaminophenyl)-19-norpregna-4,9-diene-3,20-dione), a monodemethylated

derivative of CDB-4124, has been demonstrated to possess even lower anti-
glucocorticoid activity than its parent. Attardi et al., 2002, Mol. Cell. Endocrin.
188:111-123, the contents of which are incorporated herein by reference.

[00049] Although compounds of the general formula above and their
monodemethylated derivatives are preferred, any progesterone antagonist may be
used in the practice of the present invention for its antagonist effect on the
progesterone receptor. Preferably, the progesterone antagonist has one or more of the
following characteristics: low antiglucocorticoid activity, minimal estrogenic and
anti-estrogenic activities, and does not substantially elevate progesterone levels.
[00050] Antiprogestins which may be useful in the invention include, without
limitation, asoprisnil (benzaldehyde, 4-[(11f3,17f)-17-methoxy-17-(methoxymethyl)-
3-oxoestra-4,9-dien-11-yl]-1-(E)-oxim; J867), its metabolite J912 (4-[17p3-Hydroxy-
170-(methoxymethyl)-3-oxoestra-4,9-dien-113-yl]benzaldehyd-(1E)-oxim), and

D7



given to patients undergoing antiestrogenic treatnents
because the patients nmay benefit from

w@eionps4ohs f erati ve effects that progesterone aPCHYS200%041826
conmpounds exert in endonetrial tissue of the uterus.
[ 00055] SERMs are currently admnistered to treat
various di sorders including breast cancer,

ost eopor osi. s, canc ur odegener tive di
N A 3 a2 Ads and BE S ClB-23 T (170
di sease, vagi nal atrophy and obesity. However, SERM
adveoxyplyl J-61-Hs-danahgdmiiophergrd dPmadrprainalyPpdicpt 3520-dioanhnd

endoretrial cancer. For exanple, Tanoxifen treatnment

Qﬁlepé&ﬁ%unﬁﬁﬁlé‘s%ﬁb&?ﬁtﬁtﬁa&oh Br AD2YD0,3H Q%pkd%ﬁ i sle 062 1099; INJ-
hyperplasia wth atypia in womren with intact uteri.

E%d 1%5%@%@@%%&{‘&%@& Eiés?hb&f’%%‘i‘aﬁl”e? o %6""%&%?’9 g BAR954;

ave a progressing to carcino

SR S ep et Sip RN RS HoEP Y B 1 (LD B

acconpani es treatnent wiwth SERMs. The co ounds‘of t he
bhegehk:29 nd@htli bAthrase-brazeldiil Bletaerones ¢eseihaddniloh. Patent
with SERMs for the treatnent of any of the

Nber 6,57689884rtethoch Samd e, 51.3,47800 Zbhngltre:/ ¢ di3pdibydtis-indol-2-ones
di sclosed in the instant invention may act as

BEsREB&L RO BEP @Bt 6, 33X D07 Mo FBEsouictd: U; 2,3 ichyciesN BLiRESles
of the instant invention may be suitabl e for the

e B e L
bk ég%%g !th%PeSof deSeFibed 1nu6% BategteNlo S6 WSdte rZ% ang ezh ael 2,1-
benzisothiazoline 2,2-dioxides described in U.S. Patent No. 6,339,098 to Collins et
al.; cyclocarbamates and cyclo-amides described in U.S. Patent Nos.: 6,306,851 and
6,441,019 to Santilli et al.; cyclic urea and cyclic amide derivatives described in U.S.
Patent No. 6,369,056 to Zhang et al.; and quinazolinone and benzoxazine derivatives
described in U.S. Patent No. 6,358,948 to Zhang ef al.
[00051] Other antiprogestins that may be useful in the invention include, without
limitation, (6a,113,17f3)-11-(4-dimethylaminophenyl)-6-methyl-4°,5’-
dihydrospiro[estra-4,9-diene-17,2°(3’H)-furan]-3-one (ORG-31710) and other
compounds described in U.S. Patent No. 4,871,724; (11B,17a)-11-(4-acetylphenyl)-
17,23-epoxy-19,24-dinorchola-4,9,20-trien-3-one (ORG-33628); (78,11P,17p)-11-(4-
dimethylaminophenyl-7-methyl]-4’,5’-dihydrospiro[ estra-4,9-diene-17,2°(3’H)-
furan]-3-one (ORG-31806) and other compounds described in U.S. Patent No.

4,921,845; ZK-112993 and other compounds described in Michna et al., 1992, J.

8-



conmpounds preferably have only | ow gl ucocorticoid

receptor binding activity and therefore, the conpounds
wa@leonas47stibst antial ly interfere with functi onsP@F/US2009/041826

gl ucocorticoid receptor. Thus, the application of the

conmpounds may have reducedsi de effects, such as nood

swi ngs, fatigue and weight loss, typically found when

B RSEb Ot B DA el BhuERIBIokES! o

i nstant invention teaches nethods that can be used for
Ph&nB 1345 RY - Blhdd7% -2 poxs B3 5488 56 RU-¢@556; RU-26819;
progest erone receptor binding activity. These nethods

Lod 1 2td.G BOEH3.drG BIOSA0:ngG 8, L 121849, Bi(PasiMWis,; Rad30a$-012;
anti- MG nty, anti-C auberg, glucocorticoid,

RYIBOYEORZ;, R ANSI20GE0; RWRPSI339Y KCDIHaD6; Z10i1d44407K-230211;
anti-estrogen, and anti-androgen activities as well as

Eﬁsfd%%gtz?lk RN aﬂ{?@’;’ -ah@uX-fetiijyi ties where in the

ng COHDOUHdS o é |nstant i nvention are used as

h
Rt SHiCune SR Rba R TR e HEPRBI R e EBrig s
be al so anal yzed for their effect on transcriptional
Wethowi 1tf91t3rtwnh1@iffﬁﬂl%@lel @ 1P\préRingplsminodpheny Hol 7Prhvdrexy-17-

i nstant i nvention are used as a reference, this
a@nplopginy )esaa-4fodinn-SkhoriecnRor 4880 andothboedmialind SRiRRMibal in U.S.
interaction with receptor, (2) interaction of the

REbhVREL A, SRLEBE a144W4L, D8 NEI4d dnAnSed4 635t &2 pho§Hef-
(3) activation of a transcrlptlonal conpfex at a

IE’(’t(n;Ez%gﬁ]%gl?ﬁfk?de &%ﬁ%ﬁ? r%to‘%{éea%‘alo%{?@%eﬁcrﬁéﬂ fahgaf ﬁ',&006

ressi ex er
g‘le?osicrirsi (7jl Sé)l(é) r95e4? Solnggrlsttgli (q IfBR-[p (dlrnethylarmno)phenyl] 170-hydroxy-17-
(3-hydroxypropyl)-13a-estra-4,9-dien-3-one) and other compounds described in U.S.
Patent No. 4,780,461; lilopristone (((Z)-11B-[(4-dimethylamino)phenyl]-17-3-
hydroxy-170-(3-hydroxy-1-propenyl)estra-4,9-dien-3-one) and other compounds
described in U.S. Patent No. 4,609,651; the 11[-substituted 19-norsteroids, such as
11B-(4-Methoxyphenyl)-17p-hydroxy-17a-ethynyl-4,9-estradien-3-one described in
Belagner et al., 1981, Steroids 37:361-382; the 11-aryl-4-estrenes such as (Z)-118-
[(4-Dimethylamino)phenyl)]-17p-hydroxy-17a-(3-hydroxy-1-propenyl)estr-4-en-3-
one described in U.S. Patent No. 5,728,689; the 11p-aryl-estrene derivatives
described in U.S. Patent Nos.: 5,843,933 and 5,843,931; the 11-benzaldoxime-estra-
diene derivatives such as 4-[173-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-
dien-11pB-yl]benzaldehyde-1-(E)-oxime described in U.S. Patent No. 5,693,628; the

11-benzaldoxime-17p-methoxy-17a-methoxymethyl-estradiene derivatives such as

220



be cotransfected with any reporter known to a person

skilled in the relevant art under the PRE-dependent
wWEe@ans4ei8 i nto HeLa, Hep& or T47D cells. The PEPUR1089/641826

may include, but are not limted to, luciferase,

bet a- gal act osi dase, green fluorescent protein, red

fluorescent protein or yellow fluorescent protein.

After transfection, the cells are t ted with either
é-[i%@Meéfeﬂmol]ﬁd(rmthw%bﬁi-ﬁ@xa?%@r‘[ﬁ- ¢ Hﬁ-ﬂﬁ\&nzalgehyde-l-
application SPRMs that serves as a positive control.

ol [0 (@timdarnme xtanemty | Joxcield desarbed as $aYy. dtitdnd Nor 2506.8 &0, the S-
expression. [ 00059] In another enbodi nent, the instant

subéaRitddon pLeacisxihbattrd 9sHft dayfonRP iRV tHEA18stBe sh@sised
for their ability to oppose dexanet hasone-induced cell

th jin h I hocyti.c, cell i CE d
Ry TR R SRR R SR R et -
specification. In these experinents, dexanethasone can

(R rsley IEhio) garbeymd kot patdieesiiben 4t WQ SB#PE23; whecsderpid esters such
death. The cells are then treated with either RU486,
an@)af -(SeRAophEnitl 30, 1il astilaytdro41 gy titoomg- 1070:- [@ -t esdo-3-
conmpound at concentrations between 10 6 and | 0 8 M

EHRARERk-EH 981 PNE-RPAAEBNDS | ; CRIN P1EES - ¢ on8BYschBed in
used in accordarnce with the present invention can be

YIRS iAo A g AR Eldhschematan RSP SyShosTp
that certai

sttt hbo-gksl Amsroidhus & 8 o arooHNgR PudBradicey-170-
or reagents under the reaction conditions and

¢ hb22f bpentafuprowied )aseagd O-dicy-3pomstdesdribed in W@ 9884 94T, the 17-
spirofuran-3’-ylidene steroids such as 11beta-(4-Acetylphenyl)-19,24-dinor-17,23-
epoxy-17alpha-chola-4,9,20-trien-3-one described in U.S. Patent No. 5,292,878; (Z)-
11beta,19-[4-(3-Pyridinyl)-o-phenylene]-17beta-hydroxy-17a-[3-hydroxy-1-
propenyl]-4-androsten-3-one and other compounds described in U.S. Patent No.
5,439,913; the 13-alkyl-11-beta-phenyl gonanes such as 11beta-[4-(1-
methylethenyl)phenyl]-17a-hydroxy-17beta-(3-hydroxypropyl)-13a-estra-4,9-dien-
3-one described in U.S. Patent No. 5,446,036; the 11-arylsteroids such as 4°,5’-
Dihydro-11beta-[4-(dimethylamino)phenyl]-6beta-methylspiro[estra-4,9-dien-
17beta,2’(3’H)-furan]-3-one described in U.S. Patent No. 4,921,845 the 11-beta-aryl-
estradienes described in U.S. Patent Nos.: 4,829,060, 4,814,327 and 5,089,488; the
11-beta-aryl-4,9 gonadiens and 11-beta-aryl-13-alkyl-4,9-gonadiens described in U.S.

Patent Nos.: 5,739,125, 5,407,928 and 5,273,971, the 11-beta-aryl-6-alkyl (or alkenyl

or alkinyl) steroids described in EP 289073; the 10-beta,11-beta-bridged steroids
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protecting groups is described in 'Protective G oups

in Oganic Synthesis', 2nd edition, T.W Geene & P.
W@200M134M8 z, W I ey-Interscience (1991). [00061pCT/HS9NE041826

enbodi nent, conpositions of the invention conprise one

or nore progesterone antagoni sts or pharnmaceutically

acceptabl e salts thereof. Depending on the process

djtj. t t d be either in .
Faitpe] S BNt UMY Por et D LHEoRYaraP s daigbed i
ot her sol vates and al so crystalline pol ynorphs. Both
Pre PricatNpae4hid0: tthfél%bl%ogta&mdg%étérwemrd&dem & Jrfiptent

be used in accordance with the invention. [00062] Acid
Ndsli 13,0901 29a 6 446 44Y, 3,47 &0 Joeemd &, 2 32rtohin thedrarg sulpbonyl,
transfornmed into the free base using basic agents such
aslatioaly] arfdr 1-By1pHespieng hapaenyl Tihe s briegatlidssyadbandaldscribed

may al so formsalts with organic or inorganic

ﬁj@s PLQQ&@@P] 5 % ﬂe tHRERSH dsS fﬂhgﬂylogrgg%f%n§ﬂgidt dr?lﬁnocarbonyl

pr ef era such aci are whi th form

TR ML T T

phosphoric.acid, nitri¢ acid, allph ti [ .
Mutrg@édp? AerivAlNBY ARG b2+ &}hygm Flafﬁn@n%&? 6§]Cq“§1?élﬁe SeriYPivEs ¢
acid, acetic acid, propionic acid, succinic acid,

despeibed i @S BaterlltaN,Q& 8. 6§&|8@8 D3 .64G.aP3.0%r 6 4P6.82BE.606.130
citric acid, ascorbic acid, glucuronic acid, fumaric

ad 51,696m333it1®e @cai-sierohmﬁrdrxi_\;mmﬁehn(SSpizs, lpRD-U\dx@-eaﬁh-dﬁ-diene-
aspartic acid, glutamc acid, p-hydroxybenzoic acid,
enhofbife mésdnb&itlhmg% EPrEO@7al§i06r Med. Chem, Lett. 15:907-910;

hydr oxyet hanesul foni ¢ aci d, henylacetlc aci d,

m@ l7'—cﬁ(a§s%rgrds gfl cf%gc%ﬁ}%ﬁ nr?ﬁgﬁgc‘ 911 cfl 9 Qb67 , Bioorg. Med. Chem. Lett.
17:2531-2534.

[00053] In the preferred embodiment, the progesterone antagonist is the
antiprogestin/SPRM CDB-4124 (21-methoxy-17a-acetoxy-11p-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione). Example 10
demonstrates that when administered to adult females for a period beginning at day 5
of the females’ menstrual cycle, CDB-4124 at lower dosages (25 mg/day and 12.5
mg/day) causes a thickening of the endometrium that is not observed at high dosages
(50 mg/day).

[00054] Progesterone antagonist compositions of the instant invention may be
given to patients undergoing any hormone therapy associated with an increased risk

or incidence of endometrial hyperplasia or endometrial cancer. These treatments may

include, but are not limited to, the administration of estrogens or the administration of
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acid, toluenesulfonic acid, galactaric acid,
gal acturoni c acid or napht hal enesul fonic acid. Al
W@ raostizd7h8 ne f orm pol ynor phs nmay be used in ackOr/tisIwe%041826
with the invention. [00064] Base addition salts nay
al so be used in accordance with the invention and may
be prepared by contacting the free acid formwth a
| cient amount of the desired se to produce the
SERM PR R BiEorSRERIson o e Ty s TR e elo
may be regenerated by contacting the salt formwth an
8lve tapriicn s omgengag StaRbcstiogenia Hicgments iesause heariticnts apay
manner. Pharmaceutically acceptabl e base addition
badefis frameantiprahdckatand Effaves thhtsprogesamnvasitagoushc@spainkdsticrt in
and al kali earth netals or organic am nes. Exanples of
sRioa cBrial 38Sheast thadteARS are sodi um potassium cal ci um
magnesi um and the |i ke. Exanples of suitable am nes
ﬁ_ﬁﬁSﬁ]m NEragt 92 SHERI RSN REd tdQk Y RGuys disorders includin
di et hanol am ne, et hyl'enedi am ne, N—nethfiglucan1ne an
like 065 orene Doses t he

%Peg t canc I‘[OO?GO Jgsilgog lénhean%fr neyr %t ieg I’}g&i LS s sugh a
on%ouné@ of PR P Y Aht Hiv et PO Can  ve 5éﬁ$ﬁ%§%e§ed
to a patient via any. conventjonal route ere the,
prisiuer é?@ﬁjezegﬁ?ra%ﬁwg@scv@r deperaemg) o And@besity.
progest erone antagoni st of the instant invention can '
Bewsweri BEBMethethpynsdssgciatpd methteademetyial kypsiplasdguand gndometrial
transdermal ly, rectally,transnucosally, topically, via

tancal. didreRamplcaT duedbdn tedtmdnit o bahst@ancod Fesabsrin abatii D&%
thereof. Parenteral adm nistration includes, but is

Rtdchédd iR etpPasid Witk aNBRAH worhdht wRAIRIH:R% LRk, Patients with
i ntraperitoneal, subcutaneous, intranuscular,

s SR E 040 AR i
E:af%gilng}rfa. 0 Sp%'ugds of the present invention are administered at doses sufficient
to oppose the hyperplasia that accompanies treatment with SERMs. The compounds
of the present invention may be administered in combination with SERMs for the
treatment of any of the aforementioned disorders.

[00056] The compounds disclosed in the instant invention may act as progesterone
antagonists in the uterus. The compounds of the instant invention may be suitable for
the prolonged usage required in menopausal patients undergoing hormone
replacement therapy, as for other indications. Where such usage is considered, the
compounds preferably have only low glucocorticoid receptor binding activity and

therefore, the compounds do not substantially interfere with functions of

glucocorticoid receptor. Thus, the application of the compounds may have reduced
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pill, nasal mst, aerosol, pellet, inplant (or other

depot) and the like. [00066] A therapeutically
we@bdoeas47ve anount of the conposition required POF/USZIEI/041826

in therapy may vary depending on the particul ar

conmpound enpl oyed, the node of adm nistration, the

severity of the condition being treated, the |length of

tinme.that activity iss desired, ,anp ot her. factors,

A errects e g e 140 b SEHRT AREdsHEY Toond When
physician. |In nost cases, an effective dosage of a
pripregasting with apéaradfinidy fneluogserticeidgedeoptosiaemsed.o
suppress endonetrial proliferation. However, in

(0087lal ,Inclostbsr @nipidiyed thomstaunmamentiopatavbed methpictiat gan be
are in the range of about 0.001 ng/kg to about 500

I%/dker et e, coh@oudsatiit B389 sleciveprde@sttdnd R&dhtot binding
ng/ kg per day or about 1 ng/kg to about 100 ng/ kg per

S@KityFahed@tnbd iggluH@F@E@ét%r bi'ilﬁﬁllgtaﬁ 3 98] 4sH9S AREB ak Snti-
100 ng f b b to 80

fromabout 1 to , preferablly Trom about

~:The do regi men nmay. be ad'ustetfllto. rovide the .

By TRE PR b PLCR DBt Sl kGl iyt o

onveniently adnm nistered in_ a single dose, or as :
(ALl dRtse SR SRR ACY Ry bl Ftast-P i b -
for exanple as two, three, four or nore subdoses per
dayatofyoauistics mherssinithg leeding compewds of thei insiamfingdngon are used
i nvention may be admi nistered to a subject to provide
bthereferbpeect W th a progesterone antagonist in an
anount of about 1 ng/kg to about 1 ng/kg body weight,
fovnsgX anmlagoBBOshbolimBtKhe 1R invRBtiD{ckéhes that the potential
SPRMs can be also analyzed for their effect on transcriptional activity in human cells.
When SPRMs disclosed in the instant invention are used as a reference, this analysis
can furnish information about (1) SPRM’s interaction with receptor, (2) interaction of
the activated receptor with other transcription factors, (3) activation of a
transcriptional complex at a progesterone response element (PRE); and ultimately its
effect on gene expression. In these experiments, plasmid expressing the hPR-B can
be cotransfected with any reporter known to a person skilled in the relevant art under
the PRE-dependent promoter into HeLa, HepG2 or T47D cells. The reporters may
include, but are not limited to, luciferase, beta-galactosidase, green fluorescent
protein, red fluorescent protein or yellow fluorescent protein. After transfection, the
cells are treated with either a test compound or one of the disclosed in this application

SPRMs that serves as a positive control. Following treatment, cells are assayed for

reporter expression.
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about 50 ng/ kg, about 75 ny/ kg, about 100 ng/ kg, about

125 ny/ kg, about 150 ngy/ kg, about 175 ny/ kg, about 200
worgiorg347about 225 ng/ kg, about 250 ny/ kg, abourCRVS2009/041826

ng/ kg, about 300 ng/ kg, about 325 ng/ kg, about 350

ng/ kg, about 375 ng/ kg, about 400 ng/ kg, about 425

nmg/ kg, about 450 ng/ kg, about 475 ny/ kg, about 500

, bout 525 bout /| kg, ,about 575 .
Teokgr 386t h%fo%n@%%ﬂ Sitarg S cRp ez i pRsRective
/ k about 675 about 700 ng/ kg, about 725
ggmyg cap be tastepdor ﬁa@yrpglllthmowgewﬂgsomguceg@gll death in
ng/ kg, about 825 ng/ kg, about 850 ng/ kg, about 875

hghkglyngihooytico@l [mg/WHVI-BdaitongREecdny/ckfgets abSBR MBSlisclosed in
ng/ kg, about 975 ng/ kg or about 1 ng/ kg body wei ght.

[HRGRAGE]t spdrefi @@BRON thegkpefimbhts, ddxsindfhhsdnd\enbé addddry a
contain fromabout 25 to about 90% of the active

b&&%ﬁ@dtﬁ)ﬂtthét%s‘ﬁﬂm fat de%fh "Tﬂeh:ehg' SreGRd ﬂr ed \QRIE glthﬁr RU486,

usual 'y betmeen about 5% and 60% by wei ght

Sol i de sSta
SRS oy LRt Mﬂmovss’gn&su%drnsgm%ﬂas béfveen
%§Q|I Mhl|e l'i quid carrlers may include sterile
ethylene gl ycol's, non-ionic surfactants and
edlble 0|Is such as corn, peanut and sesane oils, as
H0Q68p p rRypgdsterenct atagenishearapaainds thahmagn b used in ragwdlzi@n with
and the particular formof admnistration desired.
Hegwaehnigvagentcan be symhdsivgd agiap tsgnthpicedemistngtcalgedqics known
and anti oxidants, for exanple, vitamn E and ascorbic
A0k art T8O RAKSRCIiLIEL MU, PRAKAKD OM86 RS %k ks 10 U dRRerstood

ordinary conditions of storage and use, the

that certain functional groups may interfere with other reactants or reagents under the
reaction conditions and therefore may need temporary protection. The use of
protecting groups is described in ‘Protective Groups in Organic Synthesis’, 2™
edition, T. W. Greene & P. G. M. Wutz, Wiley-Interscience (1991).

[00061] In one embodiment, compositions of the invention comprise one or more
progesterone antagonists or pharmaceutically acceptable salts thereof. Depending on
the process conditions the salt compound obtained may be either in neutral or salt
form. Salt forms include hydrates and other solvates and also crystalline polymorphs.
Both the free base and the salts of these end products may be used in accordance with
the invention.

[00062] Acid addition salts may in a manner known per se be transformed into the

free base using basic agents such as alkali or by ion exchange. The free base obtained

may also form salts with organic or inorganic acids.
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preparations nmay contain a preservative to prevent the
grow h of m croorgani sns. [00070] The conpositions of

W@ b@iiswtaant i nventi on can be fornul ated i nto PEDUS1089/041826
in a tablet press by using techniques well-known to an
artisan skilled in the relevant field. Optionally, the
active ingredients according to the invention can al so

essed separately.into two-|ayer tablets, .

R0BS 5 e BRb s dtantd i w Y kB b uRhgeits el
anti estrogens, estrogens or SERMs as one of the active
whishdarre puiabhyophasmasautistly aseentpde st demplas o sudnacidgrre
al so be formulated as an oily solution. [00071]
Padrberose andeultforingeit s masphemicsicid, hhric hed cdippatsd adidrasicyclic
of the instant invention should be nonitored routinely
tabotyiRior sGIESHENESS, KOGED fandicGlclic Asdik tabidOpfdpldR¥EAcd, succinic
[00072] The followi ng non-limting exanples are

REQVII9&H ctaRidal i Qciffnﬂaiééc@&‘ A0t ERAC AR bictdf,
t 00073] Al'l t

I nstant 1 nvention. patents, paten
g E'ri GRLLONSANd. publical L ons, | 81 &l shged igereié" &L, aspartic
Rerd y iHCorgor at e by FeferemceOherer's 4t's PREVF (%P

SETAES VT O Pk
LOOO74] To obtain tablets for practicing the instant '
yarenydtianesul foaicr asid, phimdadetig reidi mandslic apidbdogendsrssgesulfonic
together in a tablet press: 50.0 ng of CDB-4124 140.5
agd,ablueassutfstic acid, galactaric acid, galacturonic acid or naphthalenesulfonic
acid. All crystalline form polymorphs may be used in accordance with the invention.
[00064] Base addition salts may also be used in accordance with the invention and
may be prepared by contacting the free acid form with a sufficient amount of the
desired base to produce the salt in the conventional manner. The free acid form may
be regenerated by contacting the salt form with an acid and isolating the free acid in
the conventional manner. Pharmaceutically acceptable base addition salts are formed
with metals or amines, such as alkali and alkali earth metals or organic amines.
Examples of metals used as cations are sodium, potassium, calcium, magnesium and
the like. Examples of suitable amines are amino acids such as lysine, choline,
diethanolamine, ethylenediamine, N-methylglucamine and the like
[00065] For the aforementioned purposes, the compounds of the instant invention
can be administered to a patient via any conventional route where the progesterone

antagonist is active. For instance, a progesterone antagonist of the instant invention

can be administered orally, parenterally, sublingually, transdermally, rectally,

-35-



69.5 ng of corn starch 2.5 ng of

pol y- N-vi nyl pyrrolidone 2.0 ng ofaerosil 0.5 ng of
wWOorenaesi7isn st earate [00075] To obtain two-| ayePCT/HRI089/641826

for practicing the instant invention, the foll ow ng

i ngredi ents can be pressed together in a tablet press:

20.0 ng of Tanoxifen50.0 ng of CDB-4124 105.0 ng of

act ose 0.0 of .cor tarch 2.5 of . .

TRy B o1 it a585 2 Tobiis b eipb P fony obeprgbigptions

magnesi um st earate [00076] To obtain tablets

oA Ritiapicemedmssiagensnduses grub s ot linyted e Infrsicaps,

i nvention, for exanple, the follow ng ingredients can
hmrapmm,ddtrapmgiatﬂ@eh silbrugntail sitrapluessgar, {fratheny), wfraarticular,
Ral oxi fene 50.0 ng of CDB-4124 125.0 ng of | actose
intracisternal and intraventricular. The administration form can be a tablet, capsule,
pill, nasal mist, acrosol, pellet, implant (or other depot) and the like.

[00066] A therapeutically effective amount of the composition required for use in
therapy may vary depending on the particular compound employed, the mode of
administration, the severity of the condition being treated, the length of time that
activity is desired, among other factors, and is ultimately determined by the attendant
physician. In most cases, an effective dosage of a particular compound is one that is
sufficient to suppress endometrial proliferation. However, in general, doses
employed for human treatment typically are in the range of about 0.001 mg/kg to
about 500 mg/kg per day, for example about 1 ng/kg to about 1 mg/kg per day or
about 1 ng/kg to about 100 ug/kg per day. For most large mammals, the total daily
dosage is from about 1 to 100 mg, preferably from about 2 to 80 mg. The dosage
regimen may be adjusted to provide the optimal therapeutic response. The desired
dose may be conveniently administered in a single dose, or as multiple doses
administered at appropriate intervals, for example as two, three, four or more
subdoses per day.

[00067] Illustratively, a composition of the invention may be administered to a
subject to provide the subject with a progesterone antagonist in an amount of about

1 nug/kg to about 1 mg/kg body weight, for example about 1 pg/kg, about 25 pg/kg,

about 50 pg/kg, about 75 pg/kg, about 100 ug/kg, about 125 pug/kg, about 150 ug/keg,
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50.0 ng of corn starch 2.5 ng of

pol y- N-vi nyl pyrrolidone 25 2.0 ng ofaerosil 0.5 ng of
WOorenaesi7ien st earate [00077] To obtain oily prepar/Hs1009641826

for practicing the instant invention, for exanple the

followi ng ingredients can be m xed together and | oaded

into anpoul es: 100.0 ng of CDB-4124 343 .4 ng of castor

oi |l 608.6 ng of benzyl benzogte anple 2. npounds
Bitout R PE&eadhouf Qpehg/L&rﬁ %R/Za%ﬁatwgﬁ@%ut\?égw(é?kg, about
Anti gl ucocorticoid Receptor Binding Activity.[00078]

TeF hghkp, doti P0ogekt,iabsutviddsag/las tabeliti3n0 nedep blorut B7 Hdipfhg,
assays for their ability to bind rabbit progesterone

aﬁﬁl@@fngpg&gbﬁ&t wug/gg,%ﬁﬁ{ 44 L BG@RF7 LD FEut

l/
Briefly, cytosol con ning PR O were prepared in

SO ey o0p OB Shoulr e e e PLY e

or thynus, respectively, of estradiol-prinmed inmature
alzhib 625 pgfkgr abiBRt 63 (hdlg/kg, abbhiedt By gkg labwas/ 00 e hbaolit
wth 6 nMI1,2-[ 3H] progesterone (50.0 G /muole) and

¢ .
z%’ﬂi"ﬁg/ig? ot YRS /%Q%%Qutaﬁsﬁ%%g? Abéii \gg@ N3/ 9Bt 809 u%%@,

bi ndi ng , the cytosol S I'ncubated w
gborh'%/%?o Ztélkg,g ell_‘tgo_ug g%%a @Lg,aa%gﬂt% 4p9g/kg, about 925 ug/kg, about

950 ng/kg, about 975 ug/kg or about 1 mg/kg body weight.

[00068] The compositions of the instant invention may contain from about 25 to
about 90% of the active ingredient in combination with the carrier, more usually
between about 5% and 60% by weight.

[00069] Solid carriers may include starch, lactose, dicalcium phosphate,
microcrystalline cellulose, sucrose and kaolin, while liquid carriers may include
sterile water, polyethylene glycols, non-ionic surfactants and edible oils such as corn,
peanut and sesame oils, as are appropriate to the nature of the active ingredient and
the particular form of administration desired. Flavoring agents, coloring agents,
preserving agents, and antioxidants, for example, vitamin E and ascorbic acid, may be
included in preparations as well. Under ordinary conditions of storage and use, the
preparations may contain a preservative to prevent the growth of microorganisms.
[00070] The compositions of the instant invention can be formulated into tablets in
a tablet press by using techniques well-known to an artisan skilled in the relevant
field. Optionally, the active ingredients according to the invention can also be

pressed separately into two-layer tablets. According to the instant invention, tablets
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C /mmol) and test conpounds were added at
concentrations from20 to 100 nM After overni ght

WO pwahs7ion at 4 C, bound and unbound [ 3H] st eP@i/iS2009/041826
wer e separated by addition of dextran-coated charcoa
and centrifugation at 2100 x g for 15 mn at 4 C
Supernatants containing the [3H] -steroid receptor

conpl exes re decanted int jals containing 4 m..

R iy PRt TP e 9.2 Ot B (e e ingttdionts.
equilibrated in a liquid scintillation counter for 30
fPmireEoRref thaBstapbinrepnicgh alo e Aginagated prarpgibpsolution.
(Effective Concentration) for each standard curve and
HHOA1]of Rahients onpogoidg teatwestsweaish thetcompbsigansf thainstanhg
the counting data into a four paraneter signoidal

R BREEENhoRIdA@ rasAi {ork BB &1 For thEFUAIORSSaYgddadnd glucocorticoid
Reduction Program Packard Instrunent Co., Meriden,
fQpR.). Relative binding affinity (RBA) for each
conpound was cal cul ated using the foll ow ng equati on:

f st ard/ ECsq. of. test conmpound . 00. . .The .
Efongac: J27EH0 fia moR b B SR RR MRt i rdfdersanding
ﬁéoge teron?ﬁand dexanet hasone, respectively. The

deachmes P thedadend iyepient s are sunmmari zed in Tabl e
1, as aratio of the relative binding affinities of
HIOR3 ko o rpld patenth.aratanih epplisProrsrgd mvbicatiese psfeerced herein are
(rbPRIrbGR). This differential reflects the
hatby incegotdtad byyreffreiccd@pgho tinttie ifullcdt @@dt alowtd 8sdee the law.
t hat possesses the two receptors and the requisite
transcriptional cofactors. [00079] Al so given in Table

" ¥ . . i

ESATPR 1 e PRIEHbIC TR RRlER 1n Aol CrEBe Prolifa 8 Bublets
anti - Cl auberg assays.

[00074] To obtain tablets for practicing the instant invention, the following

ingredients can be pressed together in a tablet press:

50.0 mg of CDB-4124
140.5 mg of lactose
69.5 mg of corn starch
2.5mg of poly-N-vinylpyrrolidone
2.0 mg of acrosil
0.5 mg of magnesium stearate
[00075]  To obtain two-layer tablets for practicing the instant invention, the

following ingredients can be pressed together in a tablet press:

20.0 mg of Tamoxifen
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Compound CDB-2914 (listed at the end of the Table) was
used as the control or reference conpound (rabbit
w@Be@bogi7ennl Activity = 1.00) for these experi NREI/ES2009/041826
because results of experinments using CDB-2914 have
been published before (Hild-Petito et al, 1996;
Passaro et al, 1997; Reel et al., 1998; Laner et al.,
2000). Faqr the antj - inty test, immture fenale
rabbits 5I%eQ:’%‘rgved g%ﬁ%&%neous injection of 5 ny
estradiol in 10% et hanol /sesane oil daily for 6
consecutli®od mays.ofdpcte®y 7, ani mal s underwent sterile
abdom nal surgery to ligate a 3-4 cm segnent of both
uteri ne 40drmg. The doesstacbnpound i n appropriate
solvent was injected intralumnally into the |igated
segment 0§ nghe Ut @rgoneNbahplpanRelidekizsl e al one into the
other. A stinulating dose o#) progest erone (267 ny/ day)
was admyg stered aneously to each rabbit daily
for the 2;(?9%? t hree gdég to i nduce endonetri al
prolifergtion. All.animals were sacrificed at day 10
for remgigafngof t ¥ TSNS EC 2 segnent central to
the ligatures was renoved and fixed in 10% neutr al
K907 &l e dlr itara (tabicta aontainiy anfierropgs for pragtieiye &g instant
processing. Five mcron sections stained with
eamticoi jorienample, tedoiiowieg engedibntatadbapressed cagetheali ytablet
for the degree of endonetrial glandular proliferation.
Res:percent inhibition of endonmetrial proliferation
or each rabbit was cal cul ated and the nean of the

group ofiofd Mg ani @l goLiggerded. For the Anti-C auberg
test, immture femal e rabbits received a subcutaneous

i njecti %.(PﬁlgS 'Tgofeébﬁfﬁ%Q' in 10% et hanol / sesane oi |

125.0 mg of lactose
50.0 mg of corn starch
2.5 mg of poly-N-vinylpyrrolidone 25
2.0 mg of acrosil
0.5 mg of magnesium stearate
[00077] To obtain oily preparations for practicing the instant invention, for

example the following ingredients can be mixed together and loaded into ampoules:

100.0 mg of CDB-4124
343.4 mg of castor oil

608.6 mg of benzyl benzoate

Example 2. Compounds of the Instant Invention May Have Only Weak
Antiglucocorticoid Receptor Binding Activity.
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daily for 6 consecutive days. On day 7, animals

recei ved progesterone bysubcutaneous injection (160
worgnodagd7isand t he experi nental conpound in apprB@F/is1089/041826

vehicle orally or subcutaneously for five consecutive

days. One group of rabbits received progesterone only.

Twenty-four hours after the |ast dose, all aninmals

r ac iced. for renova f, .t he uterus,. whi S, .
g0 E el %ntwaqgem BB sl e Plo iR S 4Ot teir
the nearest 0.2 and placed in 10% neutral buffered

Pl kifyetoibind ghbig nwgéﬁ@r@ﬁ@ rerRiPb(TBBR tand grencesipiyiecmtve

m cron sections stained with hematoxylin and eosin

6R ) e Bakilptaytbsol cmbsviogiPRad GR fvare piepardé gr €EGHD buffer (10
endonetrial glandular proliferation. The percent

iTigis{ p 917,201 . SEAROPBTAL 812 mkodddfueh alolyblail 13y @asel mM
| evel of the test conpound was derived by conparison

WrTgE fohPGeRE OF gﬁ%ét fapdcatad, @frEs{Tleﬁl ?\111‘3@@ 1m1£§t%réjﬁ5ﬁ1ts. For

ented 1n Ta abbi Bi ol refl ects t

&ra the esults
PO e tels %&Cg‘aé?f R0 LR BRI
. [0008Q] The te d antiprogestin
Egﬁmel)(ﬂﬁldtoﬁ@%téé?%w%@ e SepRetn fienp fim a4 00 nM. For
compound for the rabbit PR over the rahbit GR as
bindtngdo iGR, bt yosp] Wik incabattp iy éstiVl s/ -l elesgrsghasanik 649
on the basis of the biological activity in the rabbit

Gi/emud) arldatest corpeendsedert addaldt eordccatratiors fatim 2he 100 nM.
affinity of |eading conpounds for progesterone

NeCLH @highBiicaatibfasd Clbdudd MBnSs@RE [BH] §tBdN @t Keparated
affinity for gl ucocorticoi d receptor.

by addition of dextran-coated charcoal and centrifugation at 2100 x g for 15 min at 4
C. Supernatants containing the [3H]-steroid receptor complexes were decanted into
vials containing 4 ml Optifluor (Packard Instrument Co.), vortexed, equilibrated in a
liquid scintillation counter for 30 minutes and then counted for 2 minutes. The ECsy
(Effective Concentration) for each standard curve and each of the compound curves
was determined by entering the counting data into a four parameter sigmoidal
computer program (RiaSmart® Immunoassay Data Reduction Program, Packard
Instrument Co., Meriden, Conn.). Relative binding affinity (RBA) for each
compound was calculated using the following equation: ECsg of standard/ECsy of test
compound x 100. The standards for the PR and GR assays were unlabeled
progesterone and dexamethasone, respectively. The results of these experiments are

summarized in Table 1, as a ratio of the relative binding affinities of each compound

for the rbPR and rbGR receptors (rbPR/rbGR). This differential reflects the relative
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[00081] The results of these studies al so show that
the two | eadi ng conpounds CDB-4124 and CDB- 4059 have
W00 7eht i progestin activity in the rabbit uPEF/US20091041826
conpari son to RU 486 and CDB-2914. Both conpounds | ack
estrogeni c, androgenic, anti- estrogenic, and
anti-androgenic activities. Both conpounds possess
m ni.mal. anti-gl ycocorticoid receptor activity, a
Al of o cRmpopRE i ey AR eSS A5 h9giafapiors and the
CDB- 2914 which are noderately active in glucocorticoid
FesBBpe Gansstindeng cofagtofhese assays, CDB-4124 perf or med
slightly better than CDB-4059 TABLE 1 - RECEPTOR
BI0REIY ING ABiDe BeDrOBMTAL aAThE Wt EDi e gSPRME vBIRRMS the same
rbPR/ rbGR rabbit Biol. SPRM rbPR/ rbGR rabbit Biol.

bshpouds in the 3bblidut&ls Oy @2 il cGindp afld ddi-¢PAberR.albhys.
0.34 4417 1.31 0.70 4361 7.20 3.03 4 111 1.30 0. 36

ﬁg{?féoén@@D%-?&l 4‘5Hi§t§d 4t the ohd BPthEAGBIP whs usedDR tiAmirbl di’
given 3875 5.1 1 1.40 4398 1.16°0.99 4302 4. 74
22058 by 0B I E0BRRRt By 51 ) e o0 BefRett Eenuse
results of experiments using CDB-2914 have been published before (Hild-Petito et
al., 1996; Passaro et al., 1997; Reel et al., 1998; Larner et al., 2000). For the anti-
McGinty test, immature female rabbits received a subcutanecous injection of 5 ug
estradiol in 10% ethanol/sesame oil daily for 6 consecutive days. On day 7, animals
underwent sterile abdominal surgery to ligate a 3-4 cm segment of both uterine horns.
The test compound in appropriate solvent was injected intraluminally into the ligated
segment of one uterine horn and vehicle alone into the other. A stimulating dose of
progesterone (267 ug/day) was administered subcutaneously to each rabbit daily for
the next three days to induce endometrial proliferation. All animals were sacrificed at
day 10 for removal of the uterus where a segment central to the ligatures was
removed and fixed in 10% neutral buffered formalin and submitted for histological
processing. Five micron sections stained with hematoxylin and cosin were evaluated
microscopically for the degree of endometrial glandular proliferation. The percent
inhibition of endometrial proliferation for each rabbit was calculated and the mean of
the group of five animals recorded. For the Anti-Clauberg test, immature female

rabbits received a subcutaneous injection of 5 ug estradiol in 10% ethanol/sesame oil

daily for 6 consecutive days. On day 7, animals received progesterone by
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4243 2.90 0.00 4030 0.96 0.30 4 119 2.60 0.10 4374
0.95 2.25 4324 2.16 1.10 4399 0.93 0.35 4247 2.06 1.70
Wa1®2/184782 1. 40 4205 1.99 1.00 4 110 0. 70 0. 10r@DBS2009/041826

1.89 2.90 4031 0.69 0.70 4400 1.76 2.29 4101 0.61 0.65
3247 1.74 0.10 4248 0.42 0.00 4167 1.69 1.50 4227 0.38
0.00 4124 1.58 3.60 4393 0.35 0.00 4226 1.51 0. 54 4396
0. 18 not given 2914 1.07 1.00 nmple .
b CW&WIIWQCt&]ré 8@ &g/da{/b@@g% e@@@é‘}earga?mp@r f appropriate
experinmental systens support a conclusion that RU 486
veldcle asdly cEonbdusmicotrdy Srdeye Ronst86tivradnyst Oongroup of rabbits
anti-glucocorticoid properties in hunmans and pri mates.

FR6083 prodesters@e onlgs TH@WAfJUR hing Ufter the ldsalisset dlbatigdls were
with RU 486 at 10 ng/ kg showed no significant

b et ERE Serhdval B?tﬂe%‘(&h?wﬁfeh%stcle%ﬁéd oft 411 f%%ﬁd' @b?ﬁlectlve
rats treated w theither CDB-41 or CDB-40 at the

it r{rlg, vgeolgﬁe(f t%\{ﬁe &eare%go.ﬁlnqg IaI];d 191% cd 1}{ 15%%%& ﬁ\l/f?eréd formalin for

subsequent histological processing. Five micron sections stained with hematoxylin
and eosin were evaluated microscopically for the degree of endometrial glandular
proliferation. The percent inhibition of endometrial proliferation at each dose level of
the test compound was derived by comparison with progesterone-stimulated animals
alone. The data presented in Table 1 (rabbit Biol. Act.) reflects the average of the
results obtained for each compound by the anti-McGinty and anti-Clauberg assays
relative to CDB-2914.

[00080] The tested antiprogestins were ranked on the basis of the selectivity of
cach compound for the rabbit PR over the rabbit GR, as listed in Table 1. The
antiprogestins were also ranked on the basis of the biological activity in the rabbit
uterus. Data presented in Table 1 show that the affinity of leading compounds for
progesterone receptor was at least 1.5 times greater than their affinity for
glucocorticoid receptor.

[00081] The results of these studies also show that the two leading compounds
CDB-4124 and CDB-4059 have strong antiprogestin activity in the rabbit uterus in
comparison to RU 486 and CDB-2914. Both compounds lack estrogenic, androgenic,
anti- estrogenic, and anti-androgenic activities. Both compounds possess minimal

anti-glucocorticoid receptor activity, a feature that distinguishes them from RU 486
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of serum Cortisol than rats froma control group.

[ 00084] These higher levels were in the range of 3-4
waiguodh34789- 40 ng/ m). The effects were dose- dePerntigaum9/041826

in that increasing doses of CDB-4124 |ed to increased

Cortisol (Figure 2). [00085] This difference in

effects of RU 486 versus CDB-4124 or CDB-4059 on

Cortijsol levels can be explai ned by assunin hat ..

S EPRO GG o e s a0l e PR PPl g oin

to nmetabolize RU 486 better than either of the two CDB

theppersiss CDBakas rerformpgb sleghtlyhgttaghen €68-40%he.

[ 00086] Corticosterone is the nost abundant

glucocorticoid in rats. The effects of the SPRMs on
TABDEt1. sRECHPRTOR BINDING AdI0L BEQUOL ICAY ACTBAT HSIQF SPRMS

SBRVPNY rBPREAIGR Oabki Bid1OSt ergynem 10 rbPRIMGR X WaBbR Biol.
thi s phenonenon, Thg. evels of corticosterone Wer Q.

measured in groups, whi ch showed the strongest changes

Cortisgknl evels, ch as grgups treat W th
é%_ ot 32k0l Evel S.9 &l AP 84 G

rrg/ké r 10ny/ Iﬁg—For conygri son,
Iovving'*poups V\g@also assayed: a ¢ p that ——
430 6j ved 77_l€—rrg/ kg 4124 pl #21h ng/ ke rogester%,
08r oup t B3 recei Vb2 10 ny/ kd1edB- 41241dPus 10 nglky
gesterdfd, a grauP that reddided 10 dglkg RUoUBECN g
AP7oup thab.ldecei veddD ny/ kg dB9%r ogest érléne al oned.9%
4362t rol gaGdp. The 1.2vel s of dO68i costeddB8e were 109G10
f3ispes hi ghen than tthgy | evel s @t1&orti soll,03However ,0.25

L LD

(=

DEE

qabgost no3dif f er enqepgoet ween gnowps 1.03 0.00
4243 2.90 0.00 4030 0.96 0.30
4119 2.60 0.10 4374 0.95 225
4324 2.16 110 4399 0.93 0.35
4247 2.06 1.70 4152 0.82 140
4205 199 1.00 4110 0.70 0.10
4059 1.89 2.90 4031 0.69 0.70
4400 176 2.29 4101 0.61 0.65
3247 174 0.10 4248 042 0.00
4167 1.69 1.50 4227 0.38 0.00
4124 1.58 3.60 4393 0.35 0.00
4226 151 0.54 4396 0.18 not given
4206 1.44 0.68 2914 1.07 1.00

Example 3. Measuring Cortisol.

[00082] Several different experimental systems support a conclusion that RU 486
increases cortisol because RU 486 has strong anti-glucocorticoid properties in
humans and primates.

[00083] However, as shown in Figure 1, rats treated with RU 486 at 10 mg/kg

showed no significant difference in the levels of cortisol. In contrast, rats treated with
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with respect to nmean corticosterone |evels was
observed. There were no differences anong the groups
whedoons71g eat ment (p = 0.43, Kruskal -Vl lis teRC)/PS2009/041826
after 2 1 days oftreatnment (p = 0.57, Kruskal-Vllis
test) or after 28 days of treatnent and at sacrifice
= 0.061, Kruskal-Wallis test. [00087] To neasure

%%46? ol by EHECEBRHR B, BRSSHE B P o BT Bhicnmbeicher lvels

npared in 3 paired groups that differed i n whether
%@yum@eersvléaae%fg@%@scoegelge@ver one (e.g.

conpari sons of control versus progesterone or CDB-4124
H0084] nyltese ighsusvaiDBertliR gheatan Do fiigA kog/db(30540 ng/ml). The
progesterone, or CDB-4124 at 10 ng/ kg versus CDB-4124

affectOwB® doge-BEpEnd it oY Bt BicRasihg dbSs 0 OS-4824 led to increased
statistically significant dlfferenoe detected: the

LEVBISFRUrLHr ti costerone were |owered in animals
treated Wt progesterone after 2 1 days of treatnent

n tes ai )
oBsie; 1 o VEERRTH SRRSO S R P cihoso on
sacrific di fferences in serumcqrticosterone were
ol et 8 ctopBlapics pyssamyng thah e depmonganic dosing, a rat
?roups, the progesterone and the RU- 486 groups, or
e VRIS-bBGo gl lian 8 U 4% @DRr thap 4ithered pl tWog0lDB8priplands.
rel ati onship between serum Cortisol and serum
corticosterone in each group was al so exam ned. There

was a stEmleasIMeasarinlgr(aﬁhcsaérﬁleatI on between the
two for CDB-4124 at 20 ng/ kg (r2 = 0.78), for CDB-4124

at 10 ng/kg (r2 = 0.82), and for RU 486 (r2 = 0.85).
ﬁﬁ%b@]g REQHERSELNE tﬁeomog%bﬁﬁc{aﬁ{ gl‘ilx\@co%icfl &12rétsg TRURFfects of

the SPRMs on cortisol shown in Figures 1 and 2 may be secondary to strong effects
on corticosterone. To better explore this phenomenon, the levels of corticosterone
were measured in groups, which showed the strongest changes in cortisol levels, such
as groups treated with CDB-4124 at 20 mg/kg or 10mg/kg. For comparison, the
following groups were also assayed: a group that received 20 mg/kg CDB-4124 plus
10 mg/kg progesterone, a group that received 10 mg/kg CDB-4124 plus 10 mg/kg
progesterone, a group that received 10 mg/kg RU 486, a group that received 10 mg/kg
of progesterone alone, a control group. The levels of corticosterone were 10-40 times
higher than the levels of cortisol. However, almost no difference between groups
with respect to mean corticosterone levels was observed. There were no differences

among the groups before treatment (p = 0.43, Kruskal-Wallis test), after 21 days of
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made the relationship far less strong (r2 = 0.34 for

Goup 10 and r2 = 0.37 for Goup 11, respectively).
wee@gast7es one itsel f showed no such positive PCT/US2009/041826

relationship (r2 = -1.0). The control group

denonstrated no rel ati onship between the two

gl ucocorticoids (r2 = 0.064). Thus, increased |evels

of Cortijsol _j r eceiwvin -4124 ar :

BotPenpaqds g aobETeh S GShy bt OF dhb otithetpen Aapat wifics

conversion fromcorticosterone that is somehow

enh APeddKrupkalsWpllisdeshsi stent with an effect of

CDB- 4124 seenabove: an effect on netabolic enzynes

[0098TIns i T medsore ¢féactl f cabgqmoogpoiestanee amser@ordortsmwisterone,

[ 00089] Al though no strong effect of CDB-4124 on the

FHei 18R] Yo foMERB R drie Gdr €l cOFhpdrB@ il Rpaiv@iSerb@sntlat differed in whether
neverthel ess, for safety reasons, patients given

gﬁgaﬁ%%g%%%%??gsr éﬁg%t&ﬂng .gﬁolmﬁ%this&ﬂsc‘(ﬁlcoﬁﬁé)laleﬁus :

or poss e anti-glucocorticoid

effects inc [ a ssiple ing SE AN ru

BiseTadnt SEHB IRk PORE Ry For B B 21 25 W ety g
Anti-proliferative Effects of SPRVs in Uerine Cells.
POGEBETPINRY Crlp Fibatel mefedesue G td 2isud 0 meke Blus
Proliferation is nmeasured in 96-well mcrotiter
plogesierongX ilthersetvissa siptestigaithesignibica clifferende. de@gtediuthe levels of
medi um and drug solutions are added to wells with a
BatikosterbhgeereCetvered RR@l iRk keatclheitic ploesteronealitarrd1i days of

| MEM suppl enented with 5% fetal bovine serum Eight

et ROPCLNDIRAINIMIS WHIB e Sl @on tedt, AWELkdikas. eThif BBt was not
0.078 uMto 10 uM Sanples include tanoxifen al one and

g%g%d% sgﬁﬁal&ﬁirgﬁ Qéé?igi%e.di\l%%ﬁectgﬁceis T gé?&rnicgﬂcggtterone were found

I catl on

between the progesterone and the CDB-4124 groups, the progesterone and the RU-
486 groups, or the RU-486 group and the CDB-4124 groups.

[00088] The relationship between serum cortisol and serum corticosterone in each
group was also examined. There was a strong positive linear correlation between the
two for CDB-4124 at 20 mg/kg (r* = 0.78), for CDB-4124 at 10 mg/kg (1r* = 0.82),
and for RU 486 (r* = 0.85). Adding progesterone to the first two CDB-4124 groups
made the relationship far less strong (r* = 0.34 for Group 10 and r* = 0.37 for Group
11, respectively). Progesterone itself showed no such positive relationship (r* = -1.0).
The control group demonstrated no relationship between the two glucocorticoids (r* =
0.064). Thus, increased levels of cortisol in groups receiving CDB-4124 are
correlated to levels of corticosterone, due perhaps to conversion from corticosterone

that is somehow enhanced. This is consistent with an effect of CDB-4124 seen
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conmbi nation with tanoxifen. [00091] After a four-day
i ncubation, the nediumis replaced with fresh nedi um
w@owwas4Tisg drug, and after a total of seven degEUS100%041826
cell monol ayers are fixed with trichloracetic acid and
stained with sul forhodam ne dye. Absorbances (492 nm
of the extracted dye sol utions are neasured wth a
| at e reader urves

e LAY oh 0l B S pE I et S B PR Ee b ERna

concentratlons) are constructed in order to estimate
f@geelval ues defined as the drug concentrations

(m cronol ar) which inhibited 50% proliferation. 1C50
{0082} axlthomgh nelsaong effasit bHCRBaél Hnoythe primatyegliectodraegd of
in inhibiting cell proliferation and therefore

ea¥t e fohed, el dreieldse qoit fasly tr@sd)@e?&ti&l&s E0EPODBAS| 24 or CDB-
suitable for preventing hyperproliferation of the

%ﬁ nPRaGes élﬁncaméh%uﬁi beThBifbked %ﬁ@s‘iﬁf Ly %ﬁico?&ﬁ&ﬁd

Progesterone 1 n Cynonol gus Monkeys [ 00092 gus

SR éc#u%%ag%%‘v%%é BRanGi R el ity “c‘éﬁ?cze%%%%te r ACTH.
ng/ kg/ day or with placebo (control). Another group
(n=14) received Lupron(r) |IMonce per month. Urinary

pr ogE3ampim® TesfimgAnkinpsolfgrasinedeffechy ofcSRIRMain Hipripg Cells.

one nmonth during the mddle of the study (weeks 14-17)
and for the last nonth of the study (weeks 33-36). The
(09900t s Atyeutptiesedilt lads bed bawvidedampdleeratiofCBndikdrbd D 86-well

Not Lower Follicular Phase Estrogen in Cynonol gus
Mpakgie plates. 5X10° cells are added to each well. Culture medium and drug
solutions are added to wells with a Perkin Elmer Cetus PRO/PETTE. The culture
medium is IMEM supplemented with 5% fetal bovine serum. Eight drug
concentrations are tested, in duplicate, from 0.078 uM to 10 uM. Samples include
tamoxifen alone and each of the compounds disclosed in the instant specification in
combination with tamoxifen.

[00091] After a four-day incubation, the medium is replaced with fresh medium
containing drug, and after a total of seven days, the cell monolayers are fixed with
trichloracetic acid and stained with sulforhodamine dye. Absorbances (492 nm) of
the extracted dye solutions are measured with a Titertek Multiscan plate reader. Dose
response curves (percent of control absorbances vs. drug concentrations) are
constructed in order to estimate 1Cso values defined as the drug concentrations

(micromolar) which inhibited 50% proliferation. 1Csq values are correlative with a

potency of a tested drug in inhibiting cell proliferation and therefore provide
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[00093] Winary estrogen |levels were neasured for each
animal of Exanple 6 for one nonth during the m ddl e of

w0 b@gs4Tdy (weeks 14-17) and for the |ast nontPCDUS1008041826
study (weeks 33-36). The follicular phase results are
based on 35 baseline ovulating cycles. The results are
present ed bel ow. Exanple 8. CDB-4124 and Lupron(r) but

RSB TED 14 FERH SOpUBgL A AR SR P esrDron ation
animal s from each group of Exanple 6 were injected
of thRjuteripg clbur s of sacrifice with the thynidine anal og
br onodeoxyuridine (BrdU), a marker of proliferating
cells and their progeny, to assess tissue

Exgnplel 6. sCBB-4124 TFowdrs Lnitel Phase Pioestotorreda tQymosnolg@ussMonkeys
stai ned and exam ned m croscopically for evidence of

AL OISR LT, O 8 SRS B LA o

t,.NOt h tosSi g i n
R0 RSFek R s 4 SR REEH(RRN Clsfi iy ot AT 844G gcontro
ssessed in tissue. fromth ne animals on slides b
PRETEEEToNR 41~ 198 Bses e P Bron, M Phemasrdpordis M pEcgesterone
dUTP-bi otin nick end | abeling (TUNEL) techni que. The
lsaels avre msaprest fog ceddl gnemplfoperasapntbdupag dve: mEdieonditee study
10. Low Concentrati ons of CDB-4124 |ncrease

Encbire#rli7ahndTfor therles sndiul bHithe atmdpdwiekiss3r )i dhe Renltoake
Begi nning During the Luteal Phase of a Female's

MepstEdiadlowycl e

Decrease in luteal phase No decrease in luteal phase
progesterone progesterone
Controls 1 13
Lupron® 13 1
RU 486 9 5
CDB-4124 8 6

47-




[ 00096] Thirty-ni ne pre-nenopausa
di agnosed with endonetriosis were the subject of a six

worewwh3gtgidy of Proel l ex(tm (CDB-4124)
treatment of endonetri osis.
dose | evels of CDB-4124 as well
arm The positive control

agoni st ,

was Lucri

adul t wonen

n(r),

i N t hePCT/US2009/041826
The study included three

as a positive control

a GhRH

commonly used for the treatnent of

endonetriosis (also known as Lupron(r)). CDB-4124 was

adm nistered in a double blinded fashion as_a daily
or dixapyps I} £RB-4444 PgesNot Loyers Fplignlar Bhasg Estrageyy day
(n=3) and 50rinXgapn(oigi®)Mobkepsnni ng at day 5 of

t hewonen' s

menstrual cy

cle.

Anot her group (n=4) were

[09j093]t e Unhdir{ c@rape WvieBlveas encharredifortchnardial afdTaf{pld 6 for

once per

gRsen@uGhB

SEe A

dose re
pai n nor

¥

nmonth as a positive control.

ﬂ{’ell%éddlea&ftﬂ@kthdf

aver age reduced distress re
S0 5PN
[

ntensity o
%ctlwg sfawaée%ﬁta ATF freseafs

than Lucrin(r)

at ed

I on

0.

[ 00097] All
?wéélk@ 141465 by fok t&qaﬁ,m&{ﬂh of the

to paln over the

RS TEas R bGP
fectlvely than the 12. 5 ng or

G%antly better (p =
in reduci ng the nunber of days of pain

g baé@l&lg ovﬂgtmg

0012)

over the course of the study. Pain reduction also
occurred npre rapidly t mmmti1ttm Ssicti ve cont Eolver?
o oy gy The—respons pairn—totreatment—n—this
Pb”% I Jﬂ%ﬁg anal yzed in tﬁgg%a Patlgﬁfs in the study
Conftildnt ai ned| ghadeky gpai n dlamjes to reogrgd the seyepity
and frequel n—tnaddi-tion, - at each oftice
visit, pat K 36i 1| ed |otft3 endonet 1iZdsi s synpt oo
Luprd@€yS Th WdoRGkUuded a Stionnai[rg § hat eval gated
Intensity of pain on a |bad day on & scale of O
Week 36 41.7 13.4 Yes
RU 486 Week 18 67.4 27.1 No
Week 36 64.8 30.0 No
CDB-4124 Week 18 63.8 24.6 No
Week 36 67.3 229 No

Example 8. CDB-4124 and Lupron® but not RU 486 Suppress Proliferation in
Cynomolgus Monkey Endometrial Epithelia.

[00094]

At week 36, three animals from each group of Example 6 were injected

within 24 hours of sacrifice with the thymidine analog bromodeoxyuridine (BrdU), a

marker of proliferating cells and their progeny, to assess tissue proliferation. Full

thickness uterine sections were stained and examined microscopically for evidence of

proliferation in terms of the % cells positive for incorporation of BrdU:
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10 with 10 being the greatest
diaries indicated that on average,

wonmen on

intensity. Daily pain

Lucrin(r)

wepensemeed 19. 4 days of pain over the first BCF/E82009/041826

nmont hs.

Wnen on 50ng of CDB-4124 exhibited | ess than

1 day of pain over the sane period. Wnen on 25ng and
12.5 ng of CDB-4124 exhibited nore days of pain than
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(EHYNED) togohuminud. AT hdyeer&hrgpdptated dedlx isgprossptodipeovd31)

conpared with baseline,
treat nent groups.

but

not in the thre

e ot her

The intensity of pain was assessed

Dy the quest
pain and 10

Oftrus SJndlihal §

el ng

Abrud sttma™ T H

URGLNg no

TXT Apo % Apo % Apo %

Control 02+0.1 0.7+0.2 05403
Lupron 02+0.1 02+0.1 14+0.7
RU 486 05+0.1 0.5+0.1 12+0.6
CDB-4124 05402 0.5+0.1 26109

Example 10. Low Concentrations of CDB-4124 Increase Endometrial
Thickness During an Administration Period Beginning During the Luteal Phase of a
Female’s Menstrual Cycle

[00096]

Thirty-nine pre-menopausal adult women diagnosed with endometriosis

were the subject of a six month study of Proellex™ (CDB-4124) in the treatment of

endometriosis. The study included three dose levels of CDB-4124 as well as a

positive control arm. The positive control was Lucrin®, a GnRH agonist, commonly

used for the treatment of endometriosis (also known as Lupron®). CDB-4124 was

administered in a double blinded fashion as a daily oral capsule at dosages of

12.5mg/day (n=2), 25mg/day (n=3) and 50mg/day (n=3), beginning at day 5 of the
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extreme pain, how intense was your pain on a bad day?"

The nmean scores for intensity of pain at baseline were
W@ 2®9f184718 he CDB- 4124 groups and 6.1 for the LRCIUSZ009/041826

group. Statistically significant relief from pain was

evident by the first nonth in the 25ng and 50ny

Proell ex groups. At nonth three all four active

treatment graoups, had satistical significan

FBTREE B SRR O el TR RSB Reed Rt Yoperelease
follow ng scores: 3.7 (p = 0.03) for 12.5ng CDB-4124,
fproulasion of Logyn® gpcoper mgpntipss ngsativeicogtroh = 0. 015) for
50mg CDB-4124 and 1.5 (p = 0.016) for Lucrin(r). These
9987} el All dokes etGOH-HBL, eowtil asitd lurtin® dosatdn avicragwinaiuced
the values for pain intensity were 2.0 (p = 0.008),

disBedsRelated t8B8dh over e CPurse Of BO4)x radvth @xpostif t6 ths &UB) with the
respectively. Two nonths after stopping treatnent pain

B@Fﬂg@ﬁﬂ-éﬂﬁg d08Sred ciﬁ%m)tjh%e UL ESP hldVintcsi®) J)fcﬂa_%'ﬁlore :
treat 00098]

ment groups. VWnen recelving ‘Lucrin(r) in

LR B0 3SR E 2 RN SRRE R G ONES bl B = 0.0012)

oSt opau

nth three and this S i ntai ned thrqugh non Si X

DGR i 0 SRR T A Q{SSBT T I SRR og&e study.
statistically significant increase (p = 0.023) in
Biioweduetion alsd obvmeedmesye ratidlyibampih & agiivhicartigel, Lucrin®. The
basel i ne values at nonth three, and therefore an
rpoBasédainits keattnehoinahis a8sly wils anmiptdd iwitwo asyyePhticass in the
at the one-nonth follow up visit, this increase in

I e T s
?%dgfsﬂéerﬁia{‘@é%h%?ﬁéeoﬁﬁﬂ paRORE AN AL QToR LA sGANkY s RPRY Ghat
included a questionnaire that evaluated intensity of pain on a bad day on a scale of 0-
10 with 10 being the greatest intensity. Daily pain diaries indicated that on average,
women on Lucrin® experienced 19.4 days of pain over the first three months.
Women on 50mg of CDB-4124 exhibited less than 1 day of pain over the same
period. Women on 25mg and 12.5 mg of CDB-4124 exhibited more days of pain
than that recorded by women receiving the highest dose of CDB-4124 or Lucrin®.
There appeared to be a dose dependent effect on pain reduction. Over the 180 day
treatment period, pain diaries indicated that women on the 50mg CDB-4124 dose had
170 or 96% pain free days (standard deviation = 8.86 days). This decrease in
duration of pain was statistically better (p=0.0012) than the 117.8 (74%; standard

deviation 51.4 days) pain free days achieved with Lucrin®. The 50 mg dose of CDB-

4124 was also statistically superior to both the 25mg and the 12.5mg doses with
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seen with Lucrin(r) and remained in the | ow nornal

range (nmean > 40 pg/m ). Inportantly, there were no
wae@nits47e.ant changes in bi omarkers of bone resPCPUS2909/041826

in any of the dose arns of CDB-4124 at three and six

nont hs of treatnent. Whnen wth post-nenopausal |evels

of estrogen have been shown to be at greater risk for

bone, | oss and, ot h di c [ rin(r

P are, fotst Proiron CRBror rennint 2 fifghad 159
onger than six nmonths. [00099] Side effects of

@éﬁf o.pepdasgedesiagan 69 g1 daysrand d 3diot (A5 o stepdird deniaionod Tyh Aays)
system bei ng i nvol ved systenmatically. Al though this

pas fize slap, kespeatylyankheporedets adedriyvsappane dosi resppnsafor (8 B-
made fromthe safety data, there was no single signa

of24s af iRt s nabaRr Meshg HORO$00DBMNENWER nohstatdtidalyy Wefegent from
closely nmonitored for changes in the structure of the

Eﬂ&ﬂ{@ t A't Hf@eng)%tf the ﬁr@tnﬂlg)lt&ﬁ%?t tH@Fe 'v@a@% s%d’ﬂigg@ﬁlgl s?éhlﬁcant

I nver se dose dependent effect

donetrl i ckness e asound
Efgi 'L n%}onXS %e?am b tﬁsﬁ?mgbo?en 6%%119 eHg%d) PmRaged it
.asound mseige E ts of endonetrliL thickness. The
fl‘%e NG dut pegia therbire @t h §eatpicaheedRs: CHRtFBHBE @ 'Pci‘l“n was

t hi ckening occurs with all three doses of CDB-4124.

FHsessedh b thst quicstion: (Do kenilagl Wdé, wish 0 hsingmianeain and { hbeing
12.5mg dose and less so with the 25ng and 50ny doses.
Sttteame ®ix hooninteaisoivas y@atpadnin a bdiedal/2” Sig mlesacores for
resulted in a statistically significant
intensity of pain at baseline were 6.3 for the CDB-4124 groups and 6.1 for the
Lucrin® group. Statistically significant relief from pain was evident by the first
month in the 25mg and 50mg Proellex groups. At month three all four active
treatment groups had satistically significant reduction in pain compared with baseline,
with the following scores: 3.7 (p = 0.03) for 12.5mg CDB-4124, 3.2 (p = 0.03) for 25
mg CDB-4124, 1.6 (p = 0.015) for 50mg CDB-4124 and 1.5 (p = 0.016) for Lucrin®.
These dose related reductions continued until month six when the values for pain
intensity were 2.0 (p = 0.008), 2.8 (p =0.023), 0.6 (p =0.004) and 0.7 (p = 0.016),
respectively. Two months after stopping treatment pain returned and was of similar
intensity in all four treatment groups.

[00098] Women receiving Lucrin® in the study, on average, experienced a
reduction of estrogen to post-menopausal levels (<20 pg/ml) by month three and this

was maintained through month six of treatment. This outcome was associated with a

statistically significant increase (p = 0.023) in biomarkers of bone resorption

-51-



i ncrease of 10.9mm (p 0.016) in endonetrial thickness
from baseline while the 25ngand 50ng doses showed a
wae@piistzigal |y i nsignificant change of 9. 8nm aPCI/BSBAN41826

respectively. [000101] Four subjects who experienced

significant bleeding in the study all had an

endonetri al thickness of nore than 20mm and had been

on tre nt for nt h r arate

e e Ve RS ABRr By oo g T ebyisk of

daily doses of 12.5 or 50ng CDB-4124 for a

borcdessaoht OB sixor, W n%e@uaﬁmer@eamo mgyfol@%ﬂp siththiforersass in

nmenstrual cycle. None of the subjects receiving the

fdriengofdron2 Sevpgoptiss svak atll aresemyni friocenitrebted edinigucrin®. All

epi sode and their nean endonetrial thickness

G828 uf eDB RAvRsiataliRATstO@h cddtantratibRseat At atlsuBeesthose

that the risk of bleeding is related to both duration

Qécentvﬂﬁlr %n@‘ ﬂ%ﬁ{aﬁféa‘%gﬂl%qg@%%éﬁla% Hg&ﬁ) g/rnl)
anp e 11: onetrial Biopsies of nin

EDB rta.n tEr eaV!:J qe 1 ﬁucgn (8),1(1) 0192 10%121%?& 0{ f%o € tion in

si'ed w% TaRBAFTEH 27 Worre expose%l Rive:
-4124 for Six

WSt of tﬁ? é?frer?émﬁ ChiE 1 248 dhrse ap Slizn@alb%ofﬁﬁﬁn@bswm

for three nonths. Specinens were evaluated in a

with @optemendpliyid ke @s kstoagen hiavd bicnghewie talpG tdiresgerasskifer

schema (Silverberg et al, tunors of the uterine

bafepluss andpitlidr@hddadal tcumﬁﬂi(msamﬂicﬁ@aﬂleﬁfdre,sib aosindicated for

Tavassoli FA, Stratton MR, reditors. WHO

hamehf haald 18R khahWimenthkat hol ogy and Genetics of

[00099] Side effects of CDB-4124 were generally mild with no individual organ
system being involved systematically. Although this was a small study and no
definitive conclusions can be made from the safety data, there was no single signal of
safety observed.

[000100] Women in the study were closely monitored for changes in the structure of
the endometrium. Data from these examinations suggest an inverse dose dependent
effect of CDB-4124 on endometrial thickness, as measured by ultrasound.
Comparisons were made to both baseline and visit one ultrasound measurements of
endometrial thickness. The clinical data showed that progressive endometrial
thickening occurs with all three doses of CDB-4124. The endometrial thickening was
most prominent with the 12.5mg dose and less so with the 25mg and 50mg doses.
After six months of treatment, the 12.5mg dose resulted in a statistically significant

increase of 10.9mm (p 0.016) in endometrial thickness from baseline while the 25mg
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Tunors of the Breast and Femal e Genital Organs. Lyon,

France: | ARC Press, 2003: 221-232). A consensus
w@eioaas4riend poi nt result was determ ned for eBCHUS2009/041826

specimen by nmgjority (two or nore of three

pat hol ogi sts agree), or in the event of al

pat hol ogi sts di sagreeing the "worst" diagnosis of the

th s assigned. Additional findings were recorde

b SEna8es S tREn g b aeiica shages TrEhhm s fagy

data was provided to the reviewi ng pathol ogi sts, who

IASERSEIVOIFK  an i ndependent analysis that was the basis

for their conclusions. [000103] The results

doHt rfaue sutacatowbe aspesicpeddregnyfidinagleoding in theahddy all had an

CDB- 4124 treated subjects of benign endonetrium

whdo@tial anigk P ef Pbasthas 20emdedshd badn diréaspht 65 indnths or

neopl asi a, or carcinomas. Thus, CDB-4124 suppressed

tﬁ@g@ﬂﬁh fal @ arRte ‘gjtuid§r g&zﬁlfg.bﬁ’ intﬁtutﬁﬁ{%rﬁ‘brggg GRAL LhihRRred daily

ted. The resul r the primary diagnosis were no

iffe be en e ' W t.h endopetriqsis.or
e RELPB 1B OO LR FAE oL S DR (ot ipe o
i X nths or anong the three different doses..
?f@o 2 CEKHHWW%WSP“’%@@%&%NO% HhhgLisrts ReHvipgéhe 12.5mg
"beni gn" category were noted, the nost prom nent being
oh&Smg dewhbad apigoifsaitdlefding ¢rosedepngtherdscayi amdpmetriab
the histological pattern recently described for wonen
thidatetmwdstuien@hizercrpiagdane@lame Thaedharsuppduthat e sisk of
such as asoprisnil, mfepristone and CDB-2914. The

Blcamdy Bl € th MBI MR &Y tRerhRESRI @Y Rh&d\C@lbBbtriaNthickness.
appear ance, but contai ned non-physi ol ogi ¢ conbi nati ons

of poorly devel oped secretory activity, dying cells
( a%%g}n% ¢ fl:bﬁglhgl%)etrial Biopsies of Women in the CDB-4124 Treatment

Groups

[000102] Endometrial biopsies were taken from 27 women exposed to 12.5mg,
25mg or 50mg CDB-4124 for six months and 31 women with uterine fibroids
exposed to 12.5 or 25mg CDB-4124 for three months. Specimens were evaluated in a
treatment blinded fashion utilizing the WHO diagnostic schema (Silverberg et al.,
tumors of the uterine corpus: epithelial tumors and related lesions. Tavassoli FA,
Stratton MR, reditors. WHO Classification of Tumors: Pathology and Genetics of
Tumors of the Breast and Female Genital Organs. Lyon, France: IARC Press, 2003:
221-232). A consensus primary end point result was determined for each specimen
by majority (two or more of three pathologists agree), or in the event of all

pathologists disagreeing the “worst” diagnosis of the three was assigned. Additional
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and rare mtoses. O her cystic glands were |ined by
i nactive epithelium Rare glandular mtoses seen at

wo ovddses of CDB-4124 di sappeared at 50ng, sSuRgEES100%/041826
an antiproliferative benefit with increasing dose.
This constellation of cysts and epithelial findings
are novel and fall within the spectrum of progesterone
ecept or nodul at or _associ at end trial chang
FEORET Moo qRei bt RS eT B A ATaS TR E S gy data
CDB- 4124 did not induce, however, the bl ood vessel )
was provpicd ke Hiedgvigywing nethalegss.celist wndgrtgokoan indeppidgenalysis
wi th some ot her progesterone receptor
thetwhatherbssip G0HGbForchpsemsant | y, across all treat nment
doses, a positive correl ati on was observed between
(0001 63 etheaBAMIREMbAtratddl LEISEBUPrifBASUAGDsRYN all CDB-4124
ul trasound and the diagnosis of cystic glands by the

2 o r
D e S e R Ty B IO R g ehg
rom.nent. i n nunber and size.th Ln . bemal es recejvin

gt lalicoplia, St Thus R P P R TR gdometta
12.. .group for increasing,thickness and npre cysts .
B@élg%wgtwgq HEVy AR HERR Sl hhe &‘évfﬁ% for theyprymary diagnosis were
associ ation of endonetrial thickness with histologic
8y differenifeiorech deowbiscistwigngwlomairidsisi araitestsifivgoids patthic on
of therapy, suggests that the thickening of the
aubgantedxposad fos thaeteortsix noethd ey emopgrertthet dofaaddosdss.
dilatation. Inportantly, adm nistration of CDB-4124 to

ARBN0A|r eRddiBstal SWcBHParP ERBMeO W itHAYthS “Bénifhecat@BR) ®8re noted,
nmenstrual cycle and consequently, no nmenstruation

%%?#({SE ?ﬂo{gﬁiﬁg&t&%&' gﬁer glfﬁ%%é _o?Eys*ti@ QlhfiG A R Mds IR0 the
histological pattern recently described for women treated with other progesterone
receptor modulators such as asoprisnil, mifepristone and CDB-2914. The glandular
epithelium within these cysts varied in appearance, but contained non-physiologic
combinations of poorly developed secretory activity, dying cells (apoptotic bodies)
and rare mitoses. Other cystic glands were lined by inactive epithelium. Rare
glandular mitoses seen at low doses of CDB-4124 disappeared at 50mg, suggesting
an antiproliferative benefit with increasing dose. This constellation of cysts and
epithelial findings are novel and fall within the spectrum of progesterone receptor
modulator associated endometrial changes recently described for other compounds in

this class. CDB-4124 did not induce, however, the blood vessel wall thickening and

latticed capillary patterns seen with some other progesterone receptor modulators.
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[000106] It is known that extensive glandul arization

of the endonetrial bed begins to occur soon after day
WG200%2847H8 gure 3. Vascul ari zation and further BCEHOS00H041826

activity is hastened under the influence of

progesterone starting around day 14. Wthout w shing

to be bound by theory, it is believed that, in

st to females in, the 50 treat ment gr ,
R 0815 aripduaiBe G eiAlLireman RS hPRBYS FOHIE BE e
and 25ng treatnent groups to a concentration
qeryedibsirecnangrenrpd erdanyetpl skickinss geseenusitedyduipsrynd gad the
femal es' first cycle, causing the cystic glands to
draghdsis of cybtzeglamdts byuhb eaviemde pathblegistd. | Henoer,of females
resi dual (unbl ocked) progesterone stores. [000107]
AdBivitigsthé Biv@ndsts SDBDBLRA4Dbegio jlands deredmbicPomitent in
during the luteal phase (i.e., day 14 or thereafter)

RimBer BRI A (Ban TR rfé&me@fec&wﬁigﬁh%iglhgﬁ 'd|b§8"’_ T &smlgalt fPend

menstruate during the initial cy _t'|s expecte
RS 12D Boh AR RS AR B3 He 3 and 6

concentrations_are expected to be suffjciently high to
BYOBER Rt e T BRESOGHTIOR @? e%@nil%wlﬁhlfﬁ%ﬁsw@éﬁ%wﬂ@c cysts,
vascul ar and gl andul ar effects on the endonetrium
Absbrigregeystronaer Witls ingrresing deration of theapy desggestsithet thg
reginmen for treatment of, inter alia,

detkcomernd epamde mictrom ti duk am theatenplopsicitd fighadular dilatation.
adm nistration of relatively |ow concentrations of

RERERSIS! RGN ARLRION CHB-A14 o asch G rou‘ﬁiHeEQfU&n day 5 of
unwant ed thi ckening and increased friability of the

BRSOMBAL 00K L0 SASAEORDY 06 A 105 et
8% aimr{Ii orﬁltlei {%gdtmfegtrgrgl)l(pasr{fr)llti? thebJrgg \i)(vtash {e(r)ryo%re]d.

[000106] It is known that extensive glandularization of the endometrial bed begins
to occur soon after day 5. See Figure 3. Vascularization and further glandular
activity is hastened under the influence of progesterone starting around day 14.
Without wishing to be bound by theory, it is believed that, in contrast to females in
the 50mg treatment group, CDB-4124 has not accumulated in females in the 12.5mg
and 25mg treatment groups to a concentration sufficient to completely block
progesterone during the females’ first cycle, causing the cystic glands to swell in size
and number under the influence of residual (unblocked) progesterone stores.
[000107] Administration of CDB-4124 beginning at a time point during the luteal

phase (i.e., day 14 or thereafter) of a female’s menstrual cycle will allow the female

to menstruate during the initial cycle. It is expected that any early forming cystic
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bl eedi ng t hat acconpani es thickened, friable

endonetria, wthout the need for inducing periodic
WOrepwstis41a8 i ons during progesterone antagoni st PCT/US2009/041826

treatnment. It is expected that beneficial results wll

al so be obtained (to a relatively | esser extent) where

hi gher concentrati ons of CDB-4124 are adm ni stered for

ri begi,nni.ng during the | ut h of the.
B wEb e PP ey s e Wi B 35 cSesifgns are
CDB- 4124 are_adm nistered for a period beginning at a
exnestegde he syfficicpdy highdaplosk feegesterone padiicecty lﬁ@%gt rual
cycle, further reductions in endonetrial thickness are
progegtrode’s ehaulav end glahdsecftivsamitbd endpnidieuBOrfgcordingly, the
treatment group of Exanple 10 (for whomthe

agfinNinSEritdinl (ROVIHES 4 @sbife@aimait fofl @¥atedf ofeaedr diRNEtgsn-
nmenstrual cycle) . Exanple 12: Administration of Low

GELH: 8hdiR0 &Enﬁisﬁ%qgg SdRIAGHAT Blﬁ&%%?flg@_rconcentrations

Treati ng Endonetriosi s [000108] Fenal es suffering from

epdaonetriosis are. dividedd WO, gr oups: i [st.
S SREIbET Yl 6 C s b X LR G shiciting and
peri od begi nni at day 5 of each female's menstrual .
HpEqaged fia %%ﬂﬁt%a FRAMITER®; Joys. tEe. BliveenSlyY dssissad dastpppegimen
a six-nmonth period beginning at day 15 of each
proides the adeariagael redyangor dimaiortite falexhnplkenersekthrugh
nonitored regularly throughout the six-nonth period.
bleodihg shait acdohgases dickeged faldx bhdunictda, | veisivoat thdeged forof
endometrial thickening than those in the first group
%ﬁlciﬁg ?&%cﬁ@ b}en @ RIB AL MG Ofro SREQHRL ditonisPir€de@BAN Tt is
ile

enefiting fromreduced endonetrial-induced
Q}?ﬂe@tegﬂﬂt WBheficial results will also be obtained (to a relatively lesser extent)
where higher concentrations of CDB-4124 are administered for a period beginning
during the luteal phase of the female’s menstrual cycle. Thus, where, ¢.g. 50mg of
CDB-4124 are administered for a period beginning at a time point in the luteal phase
of a female’s menstrual cycle, further reductions in endometrial thickness are
expected relative to those observed in the 50mg treatment group of Example 10 (for
whom the administration period began at day 5 of each female’s menstrual cycle) .
Example 12: Administration of Low Concentrations of a Progesterone Antagonist
for Treating Endometriosis
[000108] Females suffering from endometriosis are divided into two groups: a first
group receives 12.5mg of CDB-4124 for a six-month period beginning at day 5 of

cach female’s menstrual cycle; a second group receives 12.5mg of CDB-4124 for a

six-month period beginning at day 15 of each female’s menstrual cycle. Endometrial
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WE CLAIM 1. A nethod for treating an estrogen
dependent condition conprising admnistering to a
WO e0oalia47ih need thereof, a conposition conpri SPEyUSIV09/041826
ef fective amount of a progesterone antagonist for an
adm ni stration period beginning during the lutea
phase of said female's nenstrual cycle, wherein the

RS e o pieg Suderty e fehtt B Seyaonh pHaes 01%3’%%1%% ifythe

1, wherein the estrogen dependent conditjon

saeaBErBtaup G3hibIt ajessqrdeerrg @@d@ﬂetémbﬁhmkznlnméh%egam first
conmposition is adm nistered beginning at fromday 14
goudayd pefohblyandbfeawabiislomenst] thickenmgcwkile Wenetiheg from
met hod of claim11, wherein binding affinity of said
RIdagRsdRbARR RN RgeNpSh. for progesterone receptor is

at least 1.5 times greater than the binding affinity

of said progesterone antagonist for glucocorticoid
receptor. 5. The nmethod of claim1, wherein estrogen
levels in the female are not substantially reduced
upon adm ni stration of said conmposition. 6. The mnethod
of claim1l, wherein the progesterone antagonist is a
conmpound of formula (l1):(l) or a pharmaceutically
acceptable salt, hydrate or solvate thereof, wherein
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X represents an al kyl, al kenyl, al kynyl, hydrogen,
hal o, nonoal kyl am no or dial kylam no; R represents O
WOBKIaB47NO- et hyl ; R represents a hydrogen or BCEU§1009/041826
and R3 represents nethyl oxy, fornyloxy, acetoxy,
acyl oxy, S-al koxy, acetyltheonyl, glycimte, vinyl
et her, acethyl oxynethyl, nethyl carbonate, hal ogens,
nmet hyl , hydroxy, or et hyl(ﬁg&lrééé. The nethod of claim
5, wherein said conpound™ 4124. 8. The net hod of
claim®6, wherein said conpound is adm nistered at a
WEAdeBAgse1:f rom 0. 5ng/ kg to 500my/ kg. 9. The method of
claim7, wherein said conmpound is adm nistered at a
dosage of between about 12.5ng per day and about 100
1. ng Aerctiwdyion Geatifigan estréged dopergleni gnnditionfvemprising aidghinistering
conpound is adm nistered at a dosage of between about
to aX¥@mblc iy n@elrthetayf, aRdmabgtitn S prisifein efyctivd Amolief a
nmet hod of claim7, wherein said conpound IS

Sl Hiselor 8n 99987880 @ﬁ(\}tf-‘[%% Y LREN ph. f
pro&gy ar?d agguts 160nrrg permda?/IB 12 e net h&% of cl alpmaseo

saldgfpm\é‘[ée{ ﬁkn%?f é\}e < WA %r}{jthﬁn&‘cgﬂltﬁpﬁi g% i faleds | R&f od

DS BSROEL 8 80t D3, B or der selected from the

2. The method of claim 1, wherein the estrogen dependent condition is
endometriosis.
3. The method of claim 1, wherein said composition is administered beginning at

from day 14 to day 25 of said female’s menstrual cycle.

4. The method of claim 1, wherein binding affinity of said progesterone antagonist
for progesterone receptor is at least 1.5 times greater than the binding affinity of said

progesterone antagonist for glucocorticoid receptor.

5. The method of claim 1, wherein estrogen levels in the female are not substantially

reduced upon administration of said composition.

6. The method of claim 1, wherein the progesterone antagonist is a compound of

formula (I):
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consi sting of endonetriosis, dysfunctional uterine
bl eedi ng, uterine fibroids and dysnenorr hea,

W@ vpn3«isg adm nistering to a female in need PEEUSNY/041826
a conposition conprising an effective anmount of a
compound of formula (I): (1) or a pharmaceutically
acceptable salt, hydrate or solvate thereof, wherein
X represents an al kyl, al kenyl, %kanyl, hydr ogen,
hal o, nonoal kyl am no or di al kyl apfno; R represents O
NCH or NO net hyl ; R egpt gen or acetyl;
andR 3 represents net OXy, acetoxy,
acyl oxy, S-al koxy, a dl.yORmat e, vi nyl
et her, acet hyl oxynet hyl, bonafe, hal ogens,
nmet hyl , hydroxy, or et
13 wherein said conp ¢ adm™ni stered for a
peri od begi nni ng duri phase of said
femal e' s nenstrualpey 9 erein the endonetrium
of said female is nbt substantially thickened during

(@ said period 15. The nethod of claim 13, wherein said
conmpound i s CDB-4124. 16. The nmethod of claim 13,
wherein the size of endonetrial lesions in the female
ar £phaohacadically’accieblosilndy dofte ol mivadBereofevierdin:
estrogen levels in the fenal e are not

X represents an alkyl, alkenyl, alkynyl, hydrogen, halo, monoalkylamino or

dialkylamino;

R, represents O, NOH or NO-methyl;

R, represents a hydrogen or acetyl; and

R; represents methyloxy, formyloxy, acetoxy, acyloxy, S-alkoxy, acetyltheonyl,
glycimate, vinyl ether, acethyloxymethyl, methyl carbonate, halogens, methyl,

hydroxy, or ethyloxy.

7. The method of claim 5, wherein said compound is CDB-4124.

8. The method of claim 6, wherein said compound is administered at a dosage from
0.5mg/kg to 500mg/kg.
9. The method of claim 7, wherein said compound is administered at a dosage of

between about 12.5mg per day and about 100 mg per day.
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substantially reduced upon adm nistration of said
conposition. 18. The nethod of claim 13, wherein said
W@ ivpasHTeB i s adm ni stered at a dosage from 0. SPQI/K820D041826
500ny/ kg. 19. The nethod of claim 15, wherein said
conmpound i s admi nistered at a dosage of between about
12. 5ngy per day and about 100 ny per day. 20. The
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12.  The method of claim 9, wherein said compound is administered for a period of at

least five months.

13. A method for treating pain associated with a disorder selected from the group
consisting of endometriosis, dysfunctional uterine bleeding, uterine fibroids and
dysmenorrhea, comprising administering to a female in need thereof, a composition

comprising an effective amount of a compound of formula (I):

)

or a pharmaceutically acceptable salt, hydrate or solvate thereof, wherein:

X represents an alkyl, alkenyl, alkynyl, hydrogen, halo, monoalkylamino or

dialkylamino;

R, represents O, NOH or NO-methyl;

R, represents a hydrogen or acetyl; and
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R; represents methyloxy, formyloxy, acetoxy, acyloxy, S-alkoxy, acetyltheonyl,
glycimate, vinyl ether, acethyloxymethyl, methyl carbonate, halogens, methyl,

hydroxy, or ethyloxy.

14.  The method of claim 13 wherein said composition is administered for a period
beginning during the luteal phase of said female’s menstrual cycle and wherein the

endometrium of said female is not substantially thickened during said period

15.  The method of claim 13, wherein said compound is CDB-4124.

16. The method of claim 13, wherein the size of endometrial lesions in the female are
reduced.
17.  The method of claim 13, wherein estrogen levels in the female are not

substantially reduced upon administration of said composition.

18.  The method of claim 13, wherein said compound is administered at a dosage from
0.5mg/kg to 500mg/kg.
19. The method of claim 15, wherein said compound is administered at a dosage of

between about 12.5mg per day and about 100 mg per day.

20.  The method of claim 19, wherein said compound is administered at a dosage of

between 12.5 mg per day and 50 mg per day.

21.  The method of claim 13, wherein said compound is administered for a period of at

least from about one to about six months.
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22.  The method of claim 13, wherein said composition is administered intermittently
to said female and wherein said female undergoes menstruation during at least one

discontinuance period.
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