PROGESTERONE ANTAGONI STS SUCH AS CDB-4124 I N THE TREATMENT OF BREAST CANCER
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 00001] This application clains the

benefit okoWod/3Pr2evi si onal Application No. 61/048, 452, ptirhsdoodouists 28,
2008, the contents of which are incorporated herein by reference. FIELD OF
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invention relates to conpositions c% i ng one or nore selective
progesterone receptor nodulators with | ow glucocorticoid activity for
treating breast cancer. BACKGROUND COF THE | NVENTI ON [ 00003] Approxi mately
200, 000 Anerican wonen will be diagnosed with breast cancer in 2007. Recent

data suggests that prRERILGEPERERICAYPORIIAPEDARPIGCAG NG TENt Of this
di sease. [00004] Several studies have provided evidence that progesterone

has opposing functions in uterus and breast: progesterone functions as a
di fferentiati 008enilhishaplicappodans thedbepefof Per. BtavisenalcApdingionfNest r ogen i n
uterus and as a mitogenic agent in

61/048,452, filed April 28, 2008, the contents of which are incorporated herein by

reference.

FIELD OF THE INVENTION
[00002] The present invention relates to compositions and methods for the
treatment of breast cancer. More specifically, the present invention relates to
compositions comprising one or more selective progesterone receptor modulators

with low glucocorticoid activity for treating breast cancer.

BACKGROUND OF THE INVENTION
[00003] Approximately 200,000 American women will be diagnosed with breast
cancer in 2007. Recent data suggests that progesterone plays a role in the
development of this disease.
[00004] Several studies have provided evidence that progesterone has opposing
functions in uterus and breast: progesterone functions as a differentiation agent that
opposes the proliferative actions of estrogen in uterus and as a mitogenic agent in
breast. Specifically, progestins have been shown to increase the incidence of
spontaneous mammary tumors in dogs and mice. Furthermore, studies in
progesterone receptor knockout mice show that chemical carcinogens that specifically
target the mammary gland depend upon the progesterone receptor. In addition, tissue-

culture experiments show that the effects of progestins may be limited to one round of
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breast. Specifically, progestins have been shown to increase the incidence
of spontaneous manmary tunors in dogs and mce. Furthernore, studies in

pr ogest erwoaosecentor knockout m ce show that chem cal earaisoagenmssé hat
specifically target the mammary gl and depend upon the progesterone
receptor. In addition, tissueculture experinments show that the effects of
progestins may be limted to one round ofproliferation foll owed by arrest.

It has been dﬁ%ﬁfe@iti&‘ﬁ%ﬁo@% b?%HQ&.SE%Qs%é%_@)iﬁé&ﬂﬁﬁ‘&l‘%hﬁﬁo?og@ﬁﬁ@ﬁfa?r5 for EGF,
c-erbB2 and c-erbB3 or enhante their activity down stream of grow h factor

bi ndi ng. Thi Sugﬁ%ﬁﬁérﬁ%gﬁo&?@@@, le iﬁﬁ%-%%%hﬁdﬁ%e ih@frhé’f?&it%giio@ﬁ-ues for

proliferation cou enabl e switching froma hornone-dependent to a

growt h factor stge%&f]"cg%?evlé?efc?otr%inh%%?ﬁls rfiwsttltﬂ: oséllgmyrtgﬁtph%g?tglrs b n@e"f or

progesterone in t opnent reast cancer recent
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cancer exists for men wh e hornone repl acenent therapy (HRT) conposed
j HECE R Rl 28

of conj ugat ed &gt K& {CEE) and progestin medroxyprogesterone
coetate (R G5 San Bl b Bt B e ATl S5 S] oe,
norgest o111 cvonorgest ) ennanced sk, uet e v o, calr oggn gl one and
supported by Elrl;]deThe Million Women Study which support the conclusion that an increased risk

for breast cancer exists for women who take hormone replacement therapy (HRT)

composed of conjugated equine estrogens (CEE) and progestin medroxyprogesterone

acetate (MPA) over placebo. In the Million Women Study, any use of an estrogen

with one of several progesterone agonists (MPA, norethisterone,

norgestrel/levonorgestrel) enhanced risk over the use of estrogen alone and that risk

increased with duration of use. These statistical data are also supported by the

histological data providing that women who use progestin medroxyprogesterone

acctate (MPA) as a part of HRT show a greater degree of terminal duct lobular unit

proliferation. In addition to clinical data, the experimental data in macaques made

surgically menopausal, show that a regimen of combined estrogen and progesterone

led to higher levels of breast proliferation and hyperplasia than estrogen alone. In a

follow-up study, Cline et al. found that the combination of MPA and a conjugated

equine estrogen (i.e., a standard HRT combination in women) increased the

proportion of breast glandular epithelium and the Ki-67 staining (proliferation) in the

lobules of mammary epithelial cells of macaques.

[00006] Progestins accomplish their functions through interaction with

progesterone receptor (PR) that belongs to a class of structurally related gene
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hi st ol ogi cal data providing that wonen who use progestin

medr oxypr ogest erone acetate (MPA) as a part of HRT show a greater degree of
term nal wocebodburBar unit proliferation. In addition tecchiscecomkisdat a, the
experinmental data in nacaques nmade surgically nmenopausal, show that a

regi men of conbi ned estrogen and progesterone |led to higher |evels of
breast proliferation and hyperplasia than estrogen alone. In a follow up

study, Cdine %&uﬁkns&%uﬂqSﬁmﬁﬁdH n&RAMRIRALIRR fREr MR, BNgyahs CRUnEgat ed
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functions are dependent on interaction with progestins. The progesterone-responsive
tissues of reproductive age women differ greatly in the expression level of PR during
the menstrual cycle.

[00007] Many different compounds are known in the art that affect progestin-
dependent activation of PR. Some of these compounds are known to block
progesterone’s function in all tissues. These compounds are called pure antagonists
and should be distinguished from Selective Progesterone Receptor Modulators
(SPRMs) which are capable of acting either as progesterone agonists or progesterone
antagonists depending on the tissue. Examples of SPRMs known in the art include
antiprogestins RU 486 and ZK112993.

[00008] RU 486 (mifepristone) has been shown to delay the appearance of tumors
in rats when administered daily for 3 weeks following initiation of carcinogenesis
with 7,12,-dimethylbenz(a)anthracene (DMBA). RU 486 has also been shown to
decrease tumor size relative to controls in animals with established tumors. However,
the decrease in tumor size was accompanied by an elevation of serum ER and
progesterone. Two small clinical trials in women with metastatic breast cancer have

shown that RU 486 has some efficacy against the disease, although a larger Phase 11
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functions are dependent on interaction with progestins. The

progest erone-responsi ve tissues of reproductive age wonen differ greatly in
t he expr ewei2om/13en28l of PR during the nenstrual cycle. [PO@ABZJoINBISY6

di fferent conpounds are known in the art that affect progestindependent
activation of PR Sone of these conpounds are known to bl ock progesterone’
s function in all tissues. These conpounds are call ed pure antagoni sts and
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in the art include antlprogestlns RU 48 12993 8] RU 486
(mfepristone) rats
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recurrence. Women whose primary lesion contains the estrogen receptor (ER) and the
progesterone receptor (PR) are primarily treated with hormone therapy using anti-ERs
such as tamoxifen or aromatase inhibitors. Nearly 70% of the ER- and PR-positive
patients respond to tamoxifen. Although the presence of both the ER and PR is
crucial for a response and ER induces PR, relatively little effort is diverted towards
developing anti-progestins as possible modulators of breast cancer development and
progression. Thus, a therapy that makes use of the progesterone responsiveness of
human breast cancer may be of great advantage in hormonally-responsive breast
cancer. The 1998 consensus statement by the National Cancer Institute (NCI)
reported that tamoxifen may be useful prophylactically for preventing breast cancer
development. Such therapies may be of particular advantage in preventing the
development of breast cancer in patients undergoing HRT. Preferably, such therapies
avoid the high anti-glucocorticoid activity associated with many antiprogestional

compounds.
SUMMARY OF THE INVENTION

[00010] The instant invention relates to methods of using antiprogestins to treat

hormone-responsive breast cancer in a female. More specifically, the instant
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antiglucocorticoid activity of RU 486 and its tendency to el evate serum ER,

bot h of which

di scourage its chronic use in wonen. [00009] Statistical
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hormone treatments such as menopausal hormone replacement therapy.

ment in patients undergoing

[00011] The compositions of the instant invention may be also useful for treating
other conditions such as endometrial hyperproliferation, mental depression,
gallbladder disease, hypertension, abnormal glucose tolerance and hypercoagulable

states.

BRIEF DESCRIPTION OF THE DRAWINGS

[00012] Figure 1 is a graph depicting rat tumor growth pattern under no treatment
(C = control), treatment with 10 mg RU-486 (RU), treatment with 10 mg progesterone
(P4), treatment with 20 mg, 10 mg, 2 mg, 1 mg, 0.1 mg CDB-4124 (4124) and
treatment with the same concentrations of CDB-4124 + 10 mg progesterone (4124 +
P4). Tumors that increased in cross-sectional area by at least 33% over the 28-day
inspection period were considered to be growing (black boxes). Those that decreased
by 33% over the same period were considered to be regressing (white boxes). Others
were considered to be static (grey boxes). Shown are the percentages of each type of
growth pattern for each treatment group that demonstrated tumors.

[00013] Figure 2 is a graph depicting the effect of CDB-4124 at concentrations of 1

uM, 2uM, 3uM, 4uM and SpM on T47D (human breast cancer) cells engineered to
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conpounds. SUMVARY OF THE | NVENTI ON [ 00010] The instant invention relates
to nmethods of using antiprogestins to treat hornone-responsive breast
cancer i nwe:hemshr3 Mre specifically, the instantinvenPconseomploowsse
antiprogestins with low affinity for glucocorticoid receptor and | ow
estrogeni c/antiestrogenic activity to suppress proliferation of breast
tissue. The antiprogestin nay be a pure antiprogestin or a selective

progesterone pecaphoh IGRAWF &lfatatSR Pﬁbémmsc@llfao@gtr@a?tecf&ﬁs aBliRELgestin has
low affinity for glucocorticoid receptor and is admnistered in an anount

effective to édyﬂ?ﬂ%feﬁﬁeggaép@de&%ﬁs@%aie@%a?frea%&ﬁ‘%thtd@!4?24 iy ?néHEt hods of the

i nstant invention can | so used to prevent hyperproliferation and

subsequent br gasie fRAGPT4fASVEL ﬁgmhogemeg?&dkﬁmn&nder90' ng_hor mone

treatnments su as nenopausal’ hornone replacenent fherapy. [00011] The

i : h
condi t1 ons. sublPLd® FSEr bt PRy ber B YR L SR B b agdidns * "
gal | bl adder di sease, hypertension, abnormal gl ucose tolerance and

hyper coagul abt¥! oft-awinoglpjetmge GERMNEPR AN Bromrss PRGATRCBANS] Figure 1

is a graph depicting rat tunor growth pattern under no treatnent (C =
control), tre&sesiptongith 10 ng RU-486 (RU), treatnment with 10 ng

progest er one
[00015] Figure 4 is a graph depicting the effect of (1) 100 uM of DL-

aminoglutethimide (AGM) + 1 uM CDB-4124; (2) 100 uM of DL-aminoglutethimide
(AGM) + 2 uM CDB-4124; (3) 100 uM of DL-aminoglutethimide (AGM) + 3 uM
CDB-4124; or (4) 100 uM of DL-aminoglutethimide (AGM) + 4 uM CDB-4124 on
T47Dgarom cells in the presence of 1 nM testosterone. The graph demonstrates a
syngergistic effect of the combination of AGM and CDB-4124 in inhibiting
proliferation of breast cancer cells expressing aromatase. Nearly 70% inhibition of
cell proliferation was observed with the combination of 4 uM CDB-4124 and 100 uM
AGM compared to less than 30% inhibition observed with the same compounds at the

same concentrations separately.
DETAILED DESCRIPTION OF THE INVENTION

[00016] The term “cffective dosage” means an amount of the composition’s active
component sufficient to treat a particular condition.

[00017] 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
breast tissue) and as progesterone receptor agonists in other tissues (for example, in

the uterus).



(P4), treatnent with 20 ng, 10 ng, 2 ng, 1 ng, 0.1 ng CDB-4124 (4124) and
treatnent with the sanme concentrations of CDB-4124 + 10 ng progesterone
(4124 + PAD.200umswT23 t hat increased in cross-sectional area/usgooa4issast 33%
over the 28-day inspection period were considered to be grow ng (bl ack
boxes). Those that decreased by 33% over the sane period were considered to
be regressing (white boxes). O hers were considered to be static (grey
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associated with failure of growth arrest, apoptosis or proliferative senescence, means

preventing the onset of disorder or disease development if none had occurred, or

preventing further disorder or disease development if the disorder or disease was

already present. For example, compositions of the present invention may be used to

prevent the recurrence of tumors. Recurrence of tumors may occur because of

residual microscopic groups or nests of tumor cells which subsequently expand into

clinically detectable tumors.

[00020] The term “progesterone agonist” means a compound that binds to a

progesterone receptor and mimics the action of the natural hormone.

[00021] The term “progesterone antagonist” means a compound that binds to a

progesterone receptor and inhibits the effect of progesterone.

[00022] The term “suppress” or “suppresses” or “suppressing” used herein in

reference to proliferation of breast 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, e.g., in a



147D aromcells in the presence of 1 nMtestosterone | he graph denonstrates
a syngergistic effect of the conbination of AGM and CDB-4124 in inhibiting
proliferavoanowi34tzseast cancer cells expressing aronat apeT/USe@wloy1830%
inhibition of cell proliferation was observed with the conbination of 4 nM
CDB- 4124 and 100 mM AGM conpared to | ess than 30% i nhi bition observed with
t he sanme conpounds at the same concentrations separately. DETAILED
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[00024] The term “not substantially increased” 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 instant invention. Thus, it

is considered that some elevation in a hormone level may occur so long as the

hormone level is maintained within the normal range.

[00025] The present invention relates to methods of treating breast cancer by

administering a composition comprising one or more antiprogestins in an amount

effective to suppress proliferation of breast cancer tissue. The methods arise from the

unexpected finding that certain antiprogestins are effective in both inducing apoptosis

in breast cancer tissue and suppressing the proliferation of breast cancer tissue, thus

differentiating these compounds from other antiprogestins such as RU 486 which can

induce apoptosis in breast cancer tissue but are unable to suppress proliferation in the

same tissue. Thus, antiprogestins of the invention are surprisingly effective in

reducing the growth of existing tumors and preventing the occurrence of new tumors

in breast tissue. The antiprogestin may be a pure antiprogestin or may be a specific

progesterone receptor modulators (SPRM), so long as the antiprogestin has low

glucorticoid activity. Preferably, the antiprogestin has low estrogenic/antiestrogenic



caused by the disease or disorder, relieving the synptons of the disease or
di sorder. [00019] The term "prevent" or "prevention,"” in relation to a

di sorder WO 2diwBaRe associated with failure of growth arcedais2opepteOsi s or
proliferative senescence, nmeans preventing the onset of disorder or disease
devel opment if none had occurred, or preventing further disorder or disease
devel opnent if the disorder or disease was al ready present. For exanple,

conposi tions ofiki uddrRs SoHim!cRYGRE 1 QB TR%uBGnUSBA L rREGY ®Bhatidde recurrence
of tunors. Recurrence of tunors may occur because of residual m croscopic

groups or neshﬁbg%%%%g%%%%@bﬁ§fm@5ﬁﬂmaggﬁpquentIy expand into clinically

det ect abl e tunors. The term "progest erone agoni st" neans a conpound

that binds to iBEICPLENARE: SERERL ORI JR: AGhL Alcfifrt he nat ur al

hor rone. [ 000 he term ™ progest eron€e antagoni s means a conpound t hat

bi nds t | Ol bt S: ft - t :
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reference to proljf tion of .breast .ti u ans that mtaoti.c
B { s? € gr as T q

r
. . atient wi I cancer, 1n order to. treat’'t cange amqun .
proliferation o enaoMStY FA T 856" S suppresse upoﬁ AdW R stration of a

progest erone aqta oqgst feliat've Ho unHreaped pdqnetrill tissue under
"dent  cal conBiiT RS HNGTL Y b BEE T HGHI SHAT FROMCEM Seat h via, e.g.,
apopt osi s. Th?OOﬁE’}]I V&r'{ X re?at[edaésgercg %1%31%1\%;1?1&? provides the use of an antiprogestin for
suppressing proliferation of a breast cancer cell. The breast cancer cell may be a
mammalian breast cancer cell such as a human breast cancer cell. The breast cancer
cell may also be resistant to an antiestrogen such as tamoxifen.
[00028] In another aspect of the invention, a composition of the instant invention
comprising an effective amount of one or more antiprogestins is administered to a
breast cancer patient with one or more tumors resistant to antiestrogen treatments in
order to treat the breast cancer. For example, compounds of the instant invention may
be particularly useful for treating tamoxifen-resistant breast cancer in patients.
[00029] In a further aspect of the invention, a composition of the instant invention
comprising an amount of one or more antiprogestins effective to suppress
proliferation of breast cancer tissue is administered as one component of a combined
therapeutic regimen for the treatment of breast cancer. In this regard, compositions of
the instant invention may be administered prior to, during or subsequent to the
administration of any therapeutic agent directed to the treatment of breast cancer. For
example, antiprogestins of the invention can be used in combination with an
antiestrogen, an antiandrogen, a selective estrogen receptor modulator such as
tamoxifen, an aromatase inhibitor such as anastrozole, letrozole, exemestane, or DL-

aminoglutethimide, chemotherapeutic agents such as anthracyclines, taxanes,
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ant agoni st in suppressing endonetrial mtotic proliferation may be tested,
e.g., in abreast cell line by, e.g., conparing the incorporation of

br omrodeoxwonro@ie726BrdU) in cells treated with a progestrerarseo@ntsgoni st to
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used herein in reference to hornone levels in a femal e neans that hornone
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conpri si ng oné", r nmor e adPl ?Sg ST R8C PGS AL RE 8ct|ve &gsuppress
proliferation _of breast arls

Cnexpect od 11 RAMHGMERLR GaP0S PHAhet 5t SguuTTe B e BFIEERHEST Abot h

i nduci ng apoptosis.in breast canger. ti ssue nd suggre33|

t he
proliferati on“YRPHHiRAStOmPLisgAn £ %V%am?‘ﬁ’ﬁg ?FPP&P‘F%!;”?‘P?@%%’* conpounds

fromother anti estins such as. RU 486
Enhﬁnto preferred compos?tlon comprlse\MaD% 412% and an aromatase inhibitor

selected from the group consisting of anastrozole, letrozole, exemestane, and DL-
aminoglutethimide.

[00030] In another aspect of the invention, a composition of the instant invention
comprising an amount of one or more antiprogestins effective to suppress
proliferation of breast cancer tissue is administered to a female undergoing a hormone
therapy in order to prevent the development of breast cancer. For example,
compositions of the instant invention may be administered to a female undergoing
hormone replacement therapy in order to prevent the development of breast cancer.
Compositions of the instant invention may also be administered to a female
undergoing estrogen therapy in order to prevent the development of breast cancer.
[00031] The compounds of the instant invention are suitable for a prolonged usage
required in breast cancer patients undergoing hormone-blocking treatment because the
compounds have only low glucocorticoid receptor binding activity and therefore, the
compounds do not interfere with functions of glucocorticoid receptor. Thus, the
application of the compounds may have reduced side effects, such as mood swings,
fatigue and weight loss, typically found when antiprogestins with a high affinity for

glucocorticoid receptor are used. Preferably, compounds of the instant invention also

-10-



i nduce apoptosis in breast cancer tissue but are unable to suppress
proliferation in the sanme tissue. Thus, antiprogestins of the invention are
sur pri si ngboypo@ifersi ve in reduci ng the grow h of exi sti RgTIUSRENSH4EBEE
preventing the occurrence of new tunors in breast tissue. The antiprogestin
may be a pure antiprogestin or may be a specific progesterone receptor

nodul ators (SPRM), so long as the antiprogestin has |ow glucorticoid

activity. Pr eflﬁrqu\kl,yor sﬁﬁ%?&nﬁﬂf}j IQSE %%génhd? aﬁﬁ@stllogt\ﬁ’lic and anti-androgenic

estrogeni c/anti estrogeni cacti'vity such that serum estrogen |l evels are

substanti al l'y,preger Hllecﬂis b ot d) BroRifel %ﬁ‘tgpfré()%%hthﬁ%er@DBQ@i‘Lrﬁit('ilﬁlh-%gb_,%Lcht he

anti progestin. [00026] In one aspect e invention, a conposition of the

;2? i S‘P 0g 'e 2 }[/ Ie EES)f \?@cggﬁﬁ&k %htfgﬁlecgpt%c%{d a%ﬁxgl{yYa%d ?%ﬁ fcg.lflpd P aillaid Rirbeen

mni ste 0 a patien east cancer n order to

Lreat the br epsl GG ALl NFeAO Bl R AOLLAROARRRLRLLR SAIEGE LGt O

suppress prolifer ast cancer tiss a related
aspect, the igxeq%&on provi des the use of an antiprogestin for suppressing
proliferation o?lalﬁreast cancer cell. The breast cancer cell may be a

manmmal i an bre ancer I 1 such a human breast cancer. cell. The breast

Cancor ool | mpoafiao &gk of s mefiafiy oftBe Bt Mg P BRtis “BRER bR earoni f e,

[ 00028] In another. aspect .of the invention, a CO%EPSition of the instant
o%:ﬁtén 1

i nvention conpPTRISHGN SHMRTF AT AP UAHB GR A G O LT AP PP Bgest i ns i s

adm ni stered to br ea cancer patient w one or .npre tunmrs resistant
to antiestr Oggwlifle'r%{ép ﬁéhr[egst £apcer tPssue for an a mtirt]lstration period of ?east 1?9, 3,4, 56,

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, &,
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, and so on.

[00033] Any known antiprogestin with characteristics of the compounds described
above can be used by an artisan practicing the instant invention. Particularly useful
are compounds such 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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order to treat the breast cancer. For exanple, conpounds of the instant

i nvention may be particularly useful for treating tanoxifen-resistant
breast camoanoym4ati ents. [00029] In a further aspect oCTiUSeo00O¥EBRE i ON, a
conposition of the instant invention conprising an anount of one or nore
antiprogestins effective to suppress proliferation of breast cancer tissue
is adm ni stered as one conponent of a conbined therapeutic reginen for the
treatment of breast cancer. In this regard,gconpositions of the instant

i nvention may be administered prior to, durjhg or subsequent to the

adm ni stration of any therafewseagent dirs t;;Oto the treatnment of breast
cancer. For exanpl e, antiprogeps of the jnyéntion can be used in

antkandr gge@®R a sel ective estrogen
ase ? nhi bitor such as

ut et hi m de,

, taxanes, al kyl ati ng agents,
i splatin or any conbination

receptor nodul ator such as tanopx
anastrozol e, |etrozole, exenestane,
chenot her apeuti ¢ agents such a
met hot rexat e, vinblastine, vin
t hereof. Conpositions of the j d may act synergistically with

ot her active agents such asRanti& ant i andr ogens, arnonat ase
inhibitors to inhibit breast cancer cell proliferation in a patient. In a
preferred enbodi nent, conpositions of the invention are co-adm nistered

wi th one or ng%gxﬁronatase inhibitors for treating breast cancer in a
femal e patient. So contenpl ated by the present invention are conpositions
conprising an effective anount of an antiprogestin and an aronat ase

X may be, for example alkyl, alkenyl, alkynyl, hydrogen, halo, monoalkylamino or

dialkylamino amino such as N,N-dimethylamino;

R; may be, for example O, NOH or NO-methyl;

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.

L. CDB-4247 (21-propionyloxy-17a-acetoxy-11B-(4 N, N-dimethylaminophenyl)-

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

-12-



inhibitor. A preferred conposition conprises CDB-4124 and an aronat ase
inhibitor selected fromthe group consisting of anastrozole, |etrozole,
exemest anw 2a80vdi3Dizam nogl ut et hi m de. [00030] | n anot her pasmseaoiisthe

i nvention, a conmposition of the instant invention conprising an anmount of
one or nore antiprogestins effective to suppress proliferation of breast
cancer tissue is admnistered to a fenmal e undergoi ng a hornone therapy in
order to prevent the devel opnment of breast cancer. For exanpl e,
conpositions of the instant invention nay be adm nistered to a fenmal e
under goi ng hornone replacenent therapy in order to prevent the devel opnent
of breast cancer. Conpositions of the instant invention may al so be

adm nistered to a femal e undergoi ng estrogen tRKerapy in order to prevent

t he devel opnent of breast ca r. [00031] The npounds of the instant
invention are suitable for aqﬁgblonged usagg-fequrfed in breast cancer
pati ents undergoi ng hornone-hQl ocki ng treatnmgnt because the conpounds have
only | ow glucocorticoid regeﬂfe BIRdi ng act'vL,@ and therefore, the
conpounds do not interfdl® wth i gl ucocorticoid receptor. Thus,
the application of the conpound ¢ducefAd de effects, such as
found when anti progestins

haye
nood sw ngs, fatigue and weight |oss, t 5

with a high affinity for glucocor 'cg;- gpt of are used. Preferably,
conpounds of the instant invention 2 ave | ow, or substantially no,
estrogenic, anti-estrogenic and ogenic activities. In this regard,
preferred antiprogestins are GBBNAZ2~and CDB- 4059, each

2. CDB-4361 (21-vinyl ether-17a-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-

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

(I:H3 O/\

pd

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:

-13-



of which has |low antiglucorticoid activity and has been found to maintain
estrogen levels in the normal range in human femal es during adm nistration
peri ods oVoavodBars six nmonths. [00032] Any of the netheds/uskomwheissaventi on
may conprise adm nistering a conposition conprising an anount of an
antiprogestin sufficient for suppressing proliferation of breast cancer
tissue for an admnistration 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 nore days. The conpo% 3ion may alsqaﬂg adm ni stered for an

adm nistration period of least 1, 2, 3, 4, 5716, 7, 8, 9, 10, 11, 12 or
nore nonths. The conp05|t|on e N -ﬁed for an adnlnlstration
period of at least 1, 2, 5.C4, 5, nore years. During the
adni ni stration period, t he conpos mi@Ast ered daily or
periodically such as every other day, eveg nonth, and the |ike. The
conposition may al so be adm ni st ered iDL- y. For exanple, the
conposition nay be admi nistered fg I stration period of 1, 2, 3, 4,
5 or nore nonths, followed by a p- i sconti nuance, followed by an
adm ni stration perlod of 1, 2,. Y pre nmont hs, and so on. [00033]
Any known anti progestin mnth characteristics of the conpounds descri bed
above can be used by an artisan practicing the instant invention.

Particul arly useful

4. CDB-4124 (21-methoxy-17a-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-

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

i
N

5. CDB-4031 (21-bromine-17a-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-

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

-14-



are conpounds such as those disclosed in U S. Patent No. 6,861, 415, hereby
i ncorporated by reference in its entirety, that are 21-substituted

19- nor pr ego2n@zi3wizBh a general fornul a:wherein: X may becTtiuseoosroarsps e

al kyl, al kenyl, al kynyl, hydrogen, hal o, nonoal kyl am no or di al kyl am no
am no such as N, N-di nrethylam no; R nmay be, for exanple O NOH or
NO-nethyl; R 2 nmay be, for exanple hydrogen or acetyl; and R3 may be, for
exanpl e net hyl oxy, fornmnyl oxy, etoxy, acyl oxy, S-al koxy, acetyltheonyl,
glycimate, vinyl ether, aceth xynethyl ngy hyl carbonate, hal ogens,

met hyl , hydroxy, and ethyloxy The exanples of 21-substituted

19- nor pregnanes i ncl ude, buL/
di scl osed bel ow. 1. CDB- 247 (2
N- di met hyl ami nophenyl ) - 19- nor pr didne 3&2@Gd|one) mnth t he
followi ng structural fornula:2. nyl ether-17a-acetoxy- 1l
b-(4 N, N-di methyl am nophenyl)-19- J- di ene- 3, 20-dione) with the
foll owi ng structural formula: 3. acet oxy-17a-acetoxy-1 | b-(4
N, N-di net hyl am nophenyl)-19- 9-di ene- 3, 20-dione) with the
follow ng structural formula: 8 ‘ 21- net hoxy- 17a- acetoxy-1 | b-(4
N, N-di net hyl am nophenyl)-19- norpregna 4, 9-di ene- 3, 20-di one) wth the
foll owi ng structural formula:

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:

i
N

7. CDB-4058 (21-flourine-17a-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-

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

-15-



5. CDB-403 1 (2 1-brom ne- 17a-acetoxy- 11b-(4 N, N-dinethyl am nophenyl) -
19- norpregna-4, 9-di ene-3, 20-dione) with the foll ow ng structural

fornul a: 6BWOCDB/138%26 (21-chl orine- 17a-acetoxy- 1l b-(4 RCT/US2009/041836

N- di met hyl am nophenyl ) - 19- nor pregna- 4, 9-di ene- 3, 20-dione) with the
follow ng structural forrmula: 7. CDB-4058 (21-flourine-17a-acetoxy-|I | b-(4
N, N-di net hyl am nophenyl)-19- norpregna-4, 9-di ene-3, 20-di one) wth the
foll owi ng structural fornula:é CDB- 4030 (2 1-nethyl- 17a-acetoxy- 1l b-(4
N, N-di met hyl ani nophenyl ) - 19- |h'er pregna- 4, 9-gi ene- 3, 20-di one) with the
follow ng structural formula:!9. CDB-4152 (2] 1- hydroxy- 17a-acetoxy- 1l

b-(4 N, N-dinethylam nophenyt)' N9~ ™ 4, 9Qli ene- 3, 20-dione) with the
foll owi ng structural f or fea: 10. CDB} ¢t hyl oxy- 17a-acetoxy-1 | b-(4
N, N-di net hyl am nophenyl)-19- noRgr ee gneIBC20- di one) with the
followi ng structural fornula: 11. met hoxyt hi o- 17a- acet oxy-
11b-(4 N, N-di net hyl am nophenyl) - as4, 9-di ene- 3, 20-di one) with
the follow ng structural fornula 41 107(11-acetoni de- a-acetoxy-|
b-(4 N, N-di met hyl am nophenyl) -
follow ng structural formula: oS NEBB~ (2 1-BMD 17a- acetoxy- 11b-(4 N,
N- di met hyl am nophenyl )- 19- nor pregna-4, 9-di ene- 3, 20-dione) with the
followi ng structural formula:14. CDB-4125 (21-(Cyp*-hydroxy)-17 a-acet oxy-|
| b-(4 N, Ndi net hyl am nophenyl )- 19-nor pregna-4, 9-di ene- 3, 20-dione) with the
fol | owi ng $t r (PBu4GH0 R bdmmathyd: 1 7ocptoxy-3-1 By(d N pedinydtipylapinopidnyk)y 19-15.

CDB- 4205 ( 3- hydroxyam no-2 1-nethoxy- 17a-acetoxy- 11b-(4

N, Ndi et hWn%‘f[iinglﬂh@%dﬁéne-SJO-dione) with the following structural formula:

i
N

9. CDB-4152 (21-hydroxy-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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19- nor pregna- 4, 9-di ene- 3, 20-dione) with the follow ng structural
formul a: 16. CDB-4206 (3-hydroxyam no-21-acetoxy-17 a-acetoxy-1 | b-(4

N, Ndi net hwbamwcphenyl ) - 19- nor pr egna- 4, 9- di ene- 3, 20- di ®ng)uS2e00/041she
followi ng structural fornula: 17. CDB-4226 (3-hydroxyam no-21-ethyl oxy-17
a-acetoxy-1 | Db-(4 N, Ndi net hyl am nophenyl) -

19- nor pregna- 4, 9-di ene- 3, 20-di one) with the follow ng structural

formul a: 18. hox nlnoAI-ethyI | Va- acet ox

N, Ndi et hy|18§$ﬁ§p‘ﬁle6§¢f2f ot @@F%vzﬂ 16 N dgn%bﬁamwﬁewli ﬂ]&w

foll owi ng structural fornula 19 CDB- 4223 (21-met hyl t hi o-17a- acetoxy |1
b-(4 N, N diomsesnataRidiamgtiedlipngowith thegpbepriagstroctdiag fran®lR0- di one) with the
foll owi ng structural formula:20. CDB-4119 (4-benzoin-2 1-acetylthio-

17a- acet oxy- 11b-(4 N, Ndi et hyl am nophenyl) -

19- nor pregna- 4, 9-di ene- 3, 20-dCkye) with the fol |l owi ng structural

formul a: 21. CDB- 4239 (8- benzodn 21- met hoxy- QG@HgEB oxy-1 | b-(4

N, Ndi met hyl am nophenyl )- 19- N pr egna- 4, 9- di ne-§)20 dione) with the

foll owi ng structural forputa: ; 6 yC|nate 17a- acet oxy-| |
b-(4 N, N—dinethylaninophényl)- §ne-3,20-dione) with the
follow ng structural fornmula:23. i B=7yanot hi o-i1 ya- acet oxy-|

b-(4 N, N-dinethylam nophenyl)-19 norpr s @o ene- 3, 20-dione) with the
followi ng structural fornula:

11. CDB-4101 (21-methoxythio-17a-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-

norpregna-4,9-diene-3,20-dione) with the following structural formula:
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24. CDB-4362 (21-nethoxyacetyl-17a-acetoxy-1 | b-(4 N,

N- di met hyl am nophenyl ) - 19- nor pregna-4, 9-di ene- 3, 20-di one) wth the
f ol | owi ngwetnaseisur2al f or mul a[ 00034] 11b- nonodenet hyl at e#caarscaaisas of t he
24 conpounds di scl osed above (i.e., those in which X is N nethylamno) are
al so particularly useful in practicing the instant invention. In this
regard, CDB-4453 (21-nmethoxy-17 a-acetoxy-I | b-(4-Nnethyl am nophenyl) -

19- nor pregna- 4, 9-di ene-3 , 20-djone), a nonodenet hyl at ed derivative of

CDB- 4124, has been dennnstrat% 3t 0 possess -(gﬁ ower antiglucocorticoid
activity than its parent. Attardi 02, . Cell. Endocrin. 188:1
p€r ein by reference. [00035]
¢ and their nonodenet hyl at ed
iy BBcused in the practice of
on the progesterone
e of inhibiting

the anti progestin al so

20

et al.,

11-123, the contents of which ake
Al t hough conpounds of th@s@ener.
derivatives are preferred, any a ‘
the present invention for its antagoni
receptor, so long as the anti proge ti;y
proliferation of breast cancer tg S
has | ow anti gl ucocorticoid activy erably, the antiprogestin has

m ni mal estrogenic and anti - esgF etivities. [00036] Antiprogestins
whi ch may be useful in the invention include, without |imtation,
asoprisnil (benzal dehyde, 4-[(l | b, 17b)-17-met hoxy-17- (et hoxynet hyl) -
3-oxoestra-4,9-dien-1 I-yl]-1-(E)-oxim J867), its metabolite J912

(4-[ 17b- Hdr okIpB-41714- (2 bt ¢toxgded 7 yakc§to 8y-0 X 0-€4 N, A-din@+ldilaninbphenyl)-19-

b-yl ] benzal dehyd- (I E) - oxi n), andot her conpounds described in DE 43 32 283
and DE 4gorpgd84,9-GBie-2204idnkY &ith the following structural formula:

13. CDB-4111 (21-BMD-17a-acetoxy-11p-(4 N, N-dimethylaminophenyl)-19-

norpregna-4,9-diene-3,20-dione) with the following structural formula:
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acet oxy- 11b-(4-N, N-di net hyl am nophenyl )- 19-nor pregna-4, 9-di en-3

, 20-di one) and ot her conpounds described in Stratton et al, 2000, Hu.
Reprod. Mwo20@2:3110299; JNJ- 1250132 and ot her conpounds ®@esaseded4isss Al | an
et al, 2006, Steroids 7 1:949-954;

5-Ary|-|,2-dihydrochroneno[3 4-f] quinolines described in zZhi et al, 1998, J
. Med. Chem 41:291-302 , 4-di hydr o- benzo[d] [I|, 3] oxazi n- 2- ones descri bed
in US. Patent Nos.: 6, 509 334P$g 566, 358 and 6, 713,478 to Zhang et al;

| , 3-di hydr o-i ndol - 2-ones descr d in U S Pag No. 6,391,907 to Fensone
et al; 2,3-dihydro-IHindoles described in U atent No. 6,417,214 to
UIrlch et al ; benzi m dazol ones'a § i

Pat ent No. 6,380,235 to Zﬁbﬁ@ et / [ Tﬁlﬂ azol i ne 2, 2-di oxi des
described in U S. Patent No. 6,339 al | i ds:@Acal ; cycl ocar bamat es
and cycl o-am des described in U S B, 306, 851 and 6,441,019 to
Santilli et al; cyclic urea and cyc |c/a atives described in U S
Pat ent No. 6, 369 056 to Zhang et g ! nazdl i none and benzoxazi ne
derivatives described in U S. Pateg 358,948 to Zhang et al [00037]

O her antiprogestins that may b t he invention include, wthout
limtation, (6a,l | b,17b)-I |-(4-di nethyl am nophenyl)-6-nethyl-4',5"-

di hydrospiro[ estra-4, 9-di ene-17,2' (3' H) -furan]-3-one (ORG 31710) and ot her
conmpounds described in U S Patent No. 4,871,724; ( 1l b,17a)-|

| - (4- acet yllph€8-3125 (21-(Cyp*-hydroxy)-170-acetoxy-113-(4 N, N-

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

structural formula;:

*Cyp = 3-Cyclopentylpropionyloxy-

15. CDB-4205 (3-hydroxyamino-21-methoxy-17a-acetoxy-11p-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following structural

formula:
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17, 23- epoxy- 19, 24-di norchol a-4, 9, 20-tri en- 3-one (ORG 33628); (7b,|

b, 17b) -1 | -(4-

di met hy| avonophemieB- 7- met hyl ] -4' , 5' - di hydr ospi r o[ est r a- 2C9A$R@a®41836 2' (3' H)

- furan]-3-one (ORG 31806) and ot her conpounds described in U S. Patent No.

4,921, 845; ZK-1 12993 and ot her conpounds described in Mchna et al, 1992,

J .Steroid Biochem Mdlec. Biol. 41:339-348; ORG 31376; ORG 33245; ORG 31

167; ORG 31343; RU- 2992; RU 1479; RU 25056; RU 49295; RU- 46556; RU 26819;

LA 127; LGL20753; LG120830; 447, LGL21046,,CGP- 19984A; RTI -3021-012;

RTI - 3021- 022; RTI-3021-020; -25333; ZK-13p 86; ZK-1 14043; ZK-23021 1;

ZK-136798; ZK-98229; ZK-98734,~ap” -137316 QAD38] Still other

anti progestins that may BeCusef 1 on include, wthout

limtation, conpounds described . at gnt \NGSAC 4, 386, 085, 4, 447, 424,
$ ng 17b-side chain

4,519, 946 and 4, 634, 695; the phosphorus

m fepri stone anal ogues described in Jizg 2006, Steroids 7
1: 949-954; onapristone ( 1l b-[p YITE

17-(3- hydroxypropyl)-1 3a-estra- ' B- one) and ot her conpounds
described in U S Patent Ng 4@ 780 A6 ilopristone (((2)-
11b-[(4-dinethylanino)phenyl?- 17- b- hydroxy- 17a-(3-hydroxy-

1- propenyl )estra-4,9- dien-3-one) and ot her conpounds described in U S
Patent No. 4,609,65 1; the 11b- substituted 19-norsteroids, such as | |
b- (4- Met hoxyphenyl )-17 b-hydroxy-17 a- ethynyl -4, 9-estradi en-3-one
described in Belagner et al., 1981, Steroids 37:361-382;

am o) phenyl ] - 17a- hydr oxy-

16. CDB-4206 (3-hydroxyamino-21-acetoxy-17a-acetoxy-113-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following

structural formula;:

HON

17. CDB-4226 (3-hydroxyamino-21-ethyloxy-17a-acetoxy-11p-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following

structural formula;:
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the 11b-aryl-4-estrenes such as (2)-1 | b-[(4-Di nethyl am no) phenyl )]-17
b- hydroxy- 17a-(3-hydroxy- |-propenyl)estr-4-en-3 -one described in U S
Pat ent Now02p002841889; the 1llb-aryl-estrene derivatives ®esaseded4isss U. S.
Patent Nos.: 5,843,933 and 5,843,931; the 11-benzal doxi ne-estra-di ene
derivatives such as 4-[17b- Met hoxy-

17a- (met hoxynet hyl ) - 3- oxoestra-4,9-dien-1 | b-yl]benzal dehyde-|-(E)-oxine
described in U S. Patent No. 693, 628; the | |-benzal doxi me-17

b- met hoxy-17 a- net hoxynet hyl E'stradi ene deréﬁtgﬁes such as

4-[ 17b- Met hoxy-17 a- (nethoxyéethyl)-S-oxoes raz4,9-dien-|

1b-yl ] benzal dehyde- 1-(Eé%%§% hyt/am no) car bsgyLbxi me described in U S
Patent No. 5,576, 310; th¥sSsubst :

[ 17b- Met hoxy- 17a- (et hoxynet hyl) - Q- di en- 11b-yl ] benzal dehyde-
1- (E)-[O (ethylthio)carbonyl] oxi : n WO 99/ 45023; the steroid
esters such as (2)-6 ' -(4-cyanofp ) 11a=di hydro- 17b-hydroxy-
17a-[ 4- (1- oxo- 3- et hyl but oxy) - | 4' H- napht ho[ 3" ,2",1 ';10,9,]I

| ] estr-4-en-3-one describeqﬂbﬂ 1965 , DE 4434488, DE 4216003, DE
4216004 and WO 98/24803; the fluorinated 17a-al kyl chain steroids such as
| b-(4-acetyl phenyl)-17 b-hydroxy-17a-
(1,1,2,2,2-pentafl uoroet hyl)estra-4, 9-di en-3-one descri bed in W 98/ 34947,
the 17- spirofuran-3' -ylidene steroids such as

| bet a- (4- Acet yl 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, (ZrpB-4262 (3-methoxyamino-21-ethyloxy-17a-acetoxy-11p-(4 N, N-

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

formula:

19. CDB-4223 (21-methylthio-17a-~acetoxy-11p-(4 N, N-dimethylaminophenyl)-19-

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

21-



1l beta, 19-[4-(3-Pyridinyl)-o-phenylene]- 17beta-hydroxy-|l 7a-[3-hydroxy-
1- propenyl]-4-androsten-3-one and ot her conpounds described in U S. Patent
No. 5, 439w0280y/w3ie313-al kyl -1 | -beta-phenyl gonanes suckrCaask009/041836

| beta- [ 4- (1 net hyl et henyl ) phenyl]- 17a-hydroxy- 17beta-(3-hydroxypropyl)-
13a-estra-4,9-dien- 3-one described in U S. Patent No. 5, 446,036; the
11-aryl steroids such as 4',5 - Di hydro-|

| bet a- [ 4- (di et hyl am no) phenyl] - 6bet a- met hyl spi ro[ estra-4, 9-di en-

17beta, 2' (3' H)-furan] - 3-one d% ribed in U.%-ﬂ&Hﬁnt No. 4,921, 845; the
11-beta-aryl estradi enes descrjbed in U S. Pa ent Nos.: 4,829, 060, 4,814, 327
and 5, 089, 488;: the 1l -beta-ar i \

1l - bet a-aryl - 13- al kyl -4, ﬂs@onadl Jescribgd n U S. Patent Nos.

5,739, 125, 5,407,928 and 5, 273, 9 -lbetia-QAQ| - 6- al kyl (or al kenyl

or al kinyl) steroids described in EP 28P 8 10-beta,| 1-beta-bridged
steroids described in U S Patent the 1l -beta-aryl - 14-bet a-

steroi ds described inU. S. Patent 5, 2247886] the 19,1 1-beta-bridged
steroids described in U S. Paten u95 129, 5,446,178, 5,478,956 and
5,232,915; the 1-aryl sul phonyp, hbonyl and
| - aryl phosphonyl - 3- phenyl -1, 4,5, 6-t et rahydr opyri dazi nes described in U S.
Pat net No. 5,684, 151; the 1- arylsulphonyl aryl carbonyl and arylthiocarbonyl
pyridazino derivatives described in U S. Patent No. 5,753, 655; the
|, 2-di hydro-[1,2- g]quinoline derivatives and
| , 2-di hydr o-chronmeno-[ 3, 4-f] qui noline derivatives described in U S Patent
Nos: 5, 688, 808,. 5,693,646, 5,693,647, 5,696,127, 5,696, 130

20. 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:

22-



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,

Bi oorg. Med.206ew123Lett. 15:907-910; and the 7-oxa-ster ecdasdordessss bed in
Kang et al., 2007, Bioorg. Med. Chem Lett. 17:2531-2534. [00039] In a
preferred enbodi nent, the antiprogestin is CDB-4059 (21-acetoxy-
17a-acetoxy-l | b-(4 N, N-dinethylam nophenyl)-19-norpregna-4, 9-di ene- 3, 20-
di one). [0Q0Q4 I n rticularly preferred enmbaodi nent, the antiprogestin
is CDB-4124?-1(8@%@&@%@@%%6@%%47q-a<5f-tw- P-(4 N, N-

N- di met hyl am nophenyl ) - 19- nor pr egna- 4, 9- di ene- 3, 20-di one) . [00041]

Pr ef er abl y dimpibylantinqphegds Pmormsegnaet O diracriudfbdionof wish dicitplewingng cel | s per

hundred cells in a breast cancer cell line by at |east about 10% 15% 20%
25% 30% 3b%tudd%rmdEy 50% 55% 60% 65% 70% 75% 80% 85% 90% 95%
96% 97% 98% or 99% The breast cancer cell line may be sensitive to

t anoxi fen such as MCF-7 or may be resistant to tanoxifen such as
LY-2.[00042] In another enmbodgpent the instant invention teaches nethods
that can be used for identifying compounds tx@H possess sel ective
progesterone receptor bindingnactixity. Thesg ods include receptor

bi nding and in vivo bioa sgyé Sb i ‘ y, anti-C auberg,

ay anti - 3
gl ucocorticoid, estrogenié,; andrc, ant i -g|“l:l\(‘6&8rtl coid

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:

O

OJ—CH;\IH2
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(AG, anti-estrogen, and anti-androgen activities as well as post-coital
and antiovul atory activities where in the |eading conpounds of the instant

i nvent i orwanreowisert3as a reference. [00043] I n anot her emrbodisceatgsisthe

i nstant invention teaches that potential antiprogestins can also be

anal yzed for their transcriptional activity in human cells. Wen
antiprogestins disclosed in the instant invention are used as a reference,
this analysis can furnish information about (1) a candi date conpound's
interaction with the progesterone receptor, (2) interaction of the
activated progesterone receptor with other transcription factors, and (3)
activation of a transcriptional conplex at a progesterone response el enent
(PRE). | n t2Re€PBekiper(iemtmthipt Idsrdcdtogx i B4 Ny N-tineetydamimoplRiB 1 Ebf or m
(hPR-B) can be cotransfected with any reporter known to a person skilled in
the rel evant ﬁdrbrdgﬁﬂﬂw-&ibﬁe-?,l?&cﬁ@ﬁgmﬁhe RN Lstrichlrgl foighaa: HepG2 or T47D
cells. The reporters may include, but are not Iimted to, |uciferase,

bet a- gal act osi dase, green fluorescent protein, red fluorescent protein or
yellow fluorescent protein. Akper transfection, the cells are treated with
ei ther a candi date conpound of éne of the argigNogestins disclosed in this
application that serves as a positjve control. Fallowng treatnent, cells
are assayed for reporter e pf ess [ 00044] &hot her enbodi nent, the
instant invention teaches3That gctive

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

4.



anti progestins can be tested for their ability to oppose

dexanet hasone-i nduced cell death in human | ynphocytic cell line CEM7 and
conpar ed wo 2ed%Be123 of antiprogestins disclosed in the POTIEBRIY/041836
specification. In these experinents, dexanethasone can be added at a
concentration that results in cell death. The cells are then treated with
ei ther RU486, one of antiprogestins of the instant invention or a test
conpound at concentrations between 10 6 and 10 8 &9 [ 00045] Anti progestin
conpounds that may be used in accordance with theyjpresent invention can be
synt hesi zed usi ng synthetiﬁfghenistry t echBiCH in the art such as
those disclosed in U S. Paient No. 6,861, #15. 1t is to’be understood that
certain functional groups by interfere th_g@yher reactants or reagents
under the reaction cohgCtions y need tenporary protection.
The use of protecting groups z . 1..BAetective Goups in Organic
Synthesis', 2nd edition, T.W G’ene M Witz, WIey-Interscience
(1991). [00046] In one enbodi nent, s of the invention conprise
one or nore antiprogestins or ; y acceptable salts thereof.
Dependi ng on the process cond ¢ salt conmpound obtai ned may be
either in neutral or salt form 3 orms i nclude hydrates and ot her

sol vates and al so crystaIIF%e pol ynor phs. Both the free base and the salts
of these end products may be used in accordance with the invention.

[00034] 11p-monodemethylated derivatives of the 24 compounds disclosed above
(i.e., those in which X is N-methylamino) are also particularly useful in practicing the
instant invention. In this regard, CDB-4453 (21-methoxy-17a-acetoxy-11p-(4-N-
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.

[00035] Although compounds of the general formula above and their
monodemethylated derivatives are preferred, any antiprogestin may be used in the
practice of the present invention for its antagonist effect on the progesterone receptor,
so long as the antiprogestin is capable of inhibiting proliferation of breast cancer
tissue. Preferably, the antiprogestin also has low antiglucocorticoid activity.
Preferably, the antiprogestin has minimal estrogenic and anti-estrogenic activities.
[00036] 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-[173-Hydroxy-

170-(methoxymethyl)-3-oxoestra-4,9-dien-113-yl]benzaldehyd-(1E)-oxim), and
25-



[00047] Acid addition salts may in a manner known per se be transforned
into the free base using basic agents such as alkali or by ion exchange.
The free weeowBtasned may al so formsalts w th organi cpom/useaewgarsde aci ds.
[00048] In the preparation of acid addition salts, preferably such acids
are used which form suitably pharmaceutically acceptable salts. Exanpl es of
such acids arehydrochloric acid, sulfuric acid, phosphoric acid nitric

aci d, aliphatic acid, alicyclic carboxylic or sulfaonic acid

For i o ac, dicseempennds dascrbeb i BRS Dl ang e e Sags @OBGOY k6T acs d,

| actic acid, nmalic acid, tartaric acid, citric acid, ascorbic acid,

gl ucuronic aactbxdy-li @M,N-cﬁ@bﬁylaiﬂfﬁh@jmnﬁk)ilémolnpidgmxc}/ﬁaﬁ@i-@,za@iﬁcdie) piyd uvi c
acid, aspartic acid, glutam c acid, p-hydroxybenzoic acid, enbonic acid,

et hanesul Qe @&g&nd@ﬂ%&f&%@h{‘@ﬂ?ﬁﬁiﬂ'é}gﬁ'EOOQCHQ R@?@&‘WS%@'I‘M@CM

mandel i ¢ acid, al genbensenesulfonic acid, toluenesulfonic acid, galactaric
acid, gala i C d Qr t hal en oni c .a Cr ld<,ne form
pol ynor phsqrrzrgé/% ando cFr Comgccrgrs ance Wi LK ﬁh etctiln\%g&? isgclrimd[g(%%ﬁg 9I5éase
addition s e use accordance wi.th_the in nd may be
prepar ed b%@/ﬁ%éﬁﬁé@ﬁ@w@g ‘L—ﬁﬂamfb e ibed 1 g ot eﬁ%ariﬁﬂﬁi of the
desired base to produce the salt in the conventional manner. The free acid
form may béheaydhaPat3ad: hy-difvmirerbenzetdlt hélosagin- -2fanenvgsicriheciin Wi Batanid
isolating the free acid in the conventional manner. Pharnmaceutically

accept abl e Nuas®, i3t 6566358 sndab,213,46T8ed2hang lar wetlad-dihgdroamidole®-onssuch as

al kali and alkali earth netals or organi c am nes.

described in U.S. Patent No. 6,391,907 to Fensome et al.; 2,3-dihydro-1H-indoles

described in U.S. Patent No. 6,417,214 to Ulrich et al.; benzimidazolones and
analogues thereof described in U.S. Patent No. 6,380,235 to Zhang et al.; 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.

[00037] 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.

6-



Exanpl es of netals used as cations are sodium potassium calcium

magnesi um and the |ike. Exanples of suitable am nes are am no acids such as
| ysi ne, cWwol2omei34m@Bet hanol am ne, et hyl enedi am ne, N-net rgirgisoaanisss and t he
i ke. [00050] Conpositions of the instant invention can be prepared in the
formof a dose unit or dose units suitable for oral, parenteral,
transdernal, rectal, transmucosal, or topical admnistration. Parenteral

o P SEL e, Rt S LG g BB T e

intraarticul ar.[ 00051 The terns "oral adm nistration" or "orall
del i ver abl @R@ie?rléﬂ% R @98@5&@%‘79&%%05@&%@295;&Ué6§§@rl?elé€681% agent or

a conposition thereof to a subject wherein the agent or conposition is
pl aced i n tie@l 126UL6120758hEGS D0f38c LG IWEtIHER2 1046;(0GP 11008 ageRiTT-802 1e®@iZposi t i on
is swall owed. Thus, "oral adm nistration” includes buccal and sublingual as

wel | as esmhquoz(zeml 30NeP @R WL 538BNIAK -3 86 A6t BR-1 14089528 2802 Bt i | |
anot her enbodi nent, conpositions of the present i nvention are formul ated as

rectal suppgsi e h7 gk 1 itory bases including, but
not lim te 15@?&%5 %\@ttge% or 73%;%% 00053] Conpositions of the

Form i ncl ﬂéﬁﬁgs?bugt%i offl Fhtress 0 g trﬁ%f bl heb'aﬁeé‘a‘ﬂzaﬂ el o on

that may bewﬁl%?ﬂt ﬂrlrlftgt?orneccj:or?qs)ogndcsj rd)e/sc%%\é\g 1enr UOSr Platren‘;[ Iblgs 4 586 02];5 4,447,424,
4,519,946 and 4,634,695, the phosphorus-containing 17p-side chain mifepristone
analogues described in Jiang et al., 2006, Steroids 71:949-954; onapristone (115-[p-
(dimethylamino)phenyl]-17a-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-B-hydroxy-17a-(3-hydroxy-1-propenyl)estra-4,9-
dien-3-one) and other compounds described in U.S. Patent No. 4,609,651; the 11[3-
substituted 19-norsteroids, such as 113-(4-Methoxyphenyl)-17p-hydroxy-17a-
ethynyl-4,9-estradien-3-one described in Belagner ef al., 1981, Steroids 37:361-382;
the 11B-aryl-4-estrenes such as (Z)-11p-[(4-Dimethylamino)phenyl)]-17p-hydroxy-
170.-(3-hydroxy-1-propenyl)estr-4-en-3-one described in U.S. Patent No. 5,728,689,
the 11B-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-
170-(methoxymethyl)-3-oxoestra-4,9-dien-113-yl]benzaldehyde-1-(E)-oxime
described in U.S. Patent No. 5,693,628; the 11-benzaldoxime-17p-methoxy-17c.-

methoxymethyl-estradiene derivatives such as 4-[17p-Methoxy-17a.-

(methoxymethyl)-3-oxoestra-4,9-dien-11p-yl]benzaldehyde-1-(E)-[O-
27-



an aerosol using a propellant, such as dichl orof uoronet hane or
trichl orofl uoronet hane. [00054] Conpositions of the present invention nmay
al so be fwornmésitsert3f or transdermal delivery, for exanpl @eCaasaoonemsas

oi nt nent ,

| otion, paste, gel, nedicated plaster, patch, or nenbrane.

conpositions can conprise any suitable excipients, for exanple penet
enhancers and the |ike. [00055] Conpositions of the present invention may

Cox by i nj GERY B CEbA BUCURHDE B SFBR IR 5o Br Ty oct | o

in the formof suspensions, solutions, or enuI5|ons in oily or aqueous

vehi cl es.
reconstitution with a suitable vehicle including, but not limted to,

sterile,
pr esent

i nvention may al so be fornu

Sultitwtodnp b-benzedeximeyestih-4P-denprabouie deidrihiptositey sukb psrff or

Such
ration

limted
may be

PY I ABENtd:EEl W{&étho%ethﬁ?lg oth@stﬂa'—éi@-vd[eQiOplwn&%%l@@{iytdbgnS of the

be adm ni st E5 @ ;Q%% t ngicg‘r ! at lééc)f‘q Or%esé’rlbc[rzit il %%?"415%1’23 tﬂé gt%}r l 8ster§uccgh

COI’TpOSI ti Olg

gUrabre pol ymeric

ated as a depot preparation, which may

materials (as_an enmulsion in an acceptable oil, for exanple) i on exchange

resins,

for exanple)

f or mul at ed nagh@butoxy)-1-butenyl]4’H-naphtho[3°,2°,17;10,9,11]estr-4-en-3-one described in

DE 19652408, DE 4434488, DE 4216003, DE 4216004 and WO 98/24803; the
fluorinated 17a-alkyl chain steroids such as 11p-(4-acetylphenyl)-17p-hydroxy-17a-
(1,1,2,2,2-pentafluoroecthyl)estra-4,9-dien-3-one described in WO 98/34947; 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

described in U.S. Patent No. 5,093,507; the 11-beta-aryl-14-beta-steroids described in

8-

or 28&2spafrigngphsay il b oqdibydeer § ABeley drevesy- K sk --A¥9y- sol ubl e sal t

[ 00057] Conpositions of the present invention may al so be



| i posome preparation. Liposonme preparations can conprise |iposonmes which
penetrate the cells of interest or the stratum corneum and fuse with the
cell nmenmbweneowwsuBti ng in delivery of the contents of trhe/usc@osersssi nto
the cell. For exanple, |iposonmes such as those described in U S. Patent No.
5,077,21 1 to Yarosh, U S. Patent No. 4,621,023 to Redziniak et al, or U.S.
Patent No. 4,508,703 to Redziniak et al. can be used. [00058] A conposition

of the inv ion ¢ in the formof solid dos unjts. h_as tablets,
(e.g. suspgﬁéi Bt a6 S%ﬁﬁéﬁif@eégéwﬁ& WA&GQE%‘?@? S?Saﬁij%fis l&islise?%ti”&n
tablets, chewable tablets, effervescent tablets, bilayer tablets, etc.),
capl ets, capsube85.429.¢.446al 18obA7HP5anhd.a3y8] xthaleapsuphonyl. ponder (e.g. a
packaged powder, a di spensabl e powder or an effervescent powder), | ozenges,
sachet s, cacyledrbonytl nod hesylppesphatyd-3-greaplil 8 $,6-tarahypiropyridaeses ésscapsiul at ed
m crogranul es, powder aerosol fornulations, or any other solid dosage form

reasonabl y jadeptrache No. 8d8i N5 Blhat Jagnsuhmﬁ?ﬁ Aty1dabbist sncaithRcRbeRAr ed

according to any of the many rel evarit known pharmacy techni ques. In

one enbod gERlinih @B ARLIRN 7918 b AGRRGeshos REsGAN. ety £pa1 od, by

processes at enpl oy one or a conbination of ne t’hods 1 ncl u t hout

non aqueou 2 FspIlieeri P apd Facd bt R EPTSR ﬁ@&?&f@" 6watw6'8ooégi e '
ndbvidual B e RRa iU Batnt NGE R0, 95%%%535 634 647 3,636 7 °RR08 30"
and 5,696,133; the oxa-steroids 6 derived from (8S, 13S, 14R)-7-oxa-estra-4,9-diene-
3,17-dione 1 described in Kang et al., 2007, Bioorg. Med. Chem. Lett. 15:907-910;
and the 7-oxa-steroids 4 described in Kang et al., 2007, Bioorg. Med. Chem. Lett.
17:2531-2534.
[00039] In a preferred embodiment, the antiprogestin is CDB-4059 (21-acetoxy-
17a-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-
dione).
[00040] In a particularly preferred embodiment, the antiprogestin is CDB-4124
(21-methoxy-17a-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-norpregna-4,9-
diene-3,20-dione).
[00041] Preferably, the antiprogestin reduces the number of proliferating cells per
hundred cells in a breast cancer cell line by at least about 10%, 15%, 20%, 25%, 30%,
35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98% or 99%. The breast cancer cell line may be sensitive to tamoxifen such as

MCF-7 or may be resistant to tamoxifen such as LY-2.

220



typically include mlling and sieving of the ingredients, dry powder

m xi ng, wet massing, granulation and final grinding. Dry granul ation

i nvol ves worzpeseissizag a powder mixture into a rough tabl ecTars26miou3c on a
heavy-duty rotary tablet press. The slugs are then broken up into granul ar
particles by a grinding operation, usually by passage through an
oscillation granulator. The individual steps include m xing of the powders,

conpressin sl uggj ng) .and gri.ndi ng (slug.reductjon or granul ation).

Typi cal |y, %ﬂ@o‘%ﬁt idﬁ ar%&@?“ SWg?ﬁl’a‘F%ePhﬁ%é g‘?séaqg W&P@%teﬁ%eéﬁif S tLtll”I‘?é cd g%)s :
[00061] I n another enbodi ment, solid dosage forns can be prepared by m xing
an anti pr ogeést fot idgntify legmeorapoungds thap pessers celgetiwairogsstargicaneeptardindingn a
substantially honogenous preformnul ati on bl end. The preformul ati on bl end can
t hen be suldiivityd€thean thedptls arvhldeyredeptdr bardiny aclessad Wieasgpyscoctpisesisied,
encapsul at ed, packaged, dispersed, etc.) into any desired dosage forns.

[00062] Conpé@msednti Ahesy, GRIRoRSiBSIB PAEB LY, 6 QITRAEE | dhi-EuRRVEHROIPOT
granul ati on conposition of the invention. The term "conpressed tablet”

general | y ;@gﬁf ghtl tr%g@d %L@ant&‘-gﬁ&}@é&ﬂactti@me?tas %iltaépbﬁ-cfoﬁél afﬁ'&%h'%ij ngesti on,

prepared b singl e cornpression o y pre-conpaction tapping followed by a

final conpression. Tablets of th resent inyentjon . be coated ar

ot hor wi se. COTPAASATED Bree it e ga P kol Ry e ddvaidge of

i nproved handling or storage characteristics. In one
as a reference.
[00043] In another embodiment, the instant invention teaches that potential
antiprogestins can also be analyzed for their transcriptional activity in human cells.
When antiprogestins disclosed in the instant invention are used as a reference, this
analysis can furnish information about (1) a candidate compound’s interaction with
the progesterone receptor, (2) interaction of the activated progesterone receptor with
other transcription factors, and (3) activation of a transcriptional complex at a
progesterone response element (PRE). In these experiments, plasmid expressing the
human PR-B isoform (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 candidate
compound or one of the antiprogestins disclosed in this application that serves as a
positive control. Following treatment, cells are assayed for reporter expression.

[00044] In another embodiment, the instant invention teaches that prospective

antiprogestins can be tested for their ability to oppose dexamethasone-induced cell
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enbodi nent, any such coating will be selected so as to not substantially
del ay onset of therapeutic effect of a conposition of the invention upon
adm ni st rnaDi200/13¢72asubj ect . The term "suspensi on t abl et ‘Pcagarso@em41386 i n
refers to a conpressed tablet that rapidly disintegrates after placenment in
wat er. [00063] Suitable |iquid dosage forns of a conposition of the

i nvention include solutions, aqueous or oily suspensions, elixirs, syrups,
emul sions, |iquid aerosol fornmulations, gels, creaps, ointnents, etc. Such
conposi t | or@gatﬂég,ﬂam%%%phpayw%flg}f G i Oﬁﬁlma%ﬂg&% oGP Gbnst it ution with
wat er or other suitable vehicle before use. [00064] In one enbodi nment,
liquid or saefprogedting diselepaskintthomstanygpsaifisatimade theye gxpdrseends, cont ai ner
mai nt ai ned at either roomtenperature, refrigerated {e.g. about 5 -10 0C
t enper at ur elexancthaseez cargbd @lipe nad coreciitertioa tikeresmtts af cablbdwath. IThezell8, 4, 5,
6, 7, 8, 9, 10, 11, or 12 nonths, exhibit at |east about 90% at | east

about 92. 5% fakn hie@sd walAQitheIRUASM ondbf Jlrﬁgﬁége@ﬁ&%{ﬁft@ginfé%_hﬁfnvéﬁiﬁ)nflfriagi nal
anti progestin conpound present therein. [00065] Conpositions of the

| nventi on_ Gag oo RS EGikentrifli46ANG 17 (ARG RPAr TRCEULI call y accept abl e
exci pi ents. e term “exciprent™ herern means any substance, not itself a
t her apeuti gent, .used as. a carrier.or vehicle.for delivery of a

t her apout | dVOIESh:  ABEBOgRindomPBp s Bl dndSoGuSsH it Prseblipr a1t ABESPE i on to
inprove its handling or storage properties or to permt or facilitate
formati on GRVERLIQHFN athegpizeghgsing synthetic chemistry techniques known in the art

such as those disclosed in U.S. Patent No. 6,861,415. It is to be understood 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).

[00046] In one embodiment, compositions of the invention comprise one or more
antiprogestins 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.

[00047] 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.

[00048] In the preparation of acid addition salts, preferably such acids are used

which form suitably pharmaceutically acceptable salts. Examples of such acids are
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conposition. Excipients include, by way of illustration and not limtation,
di luents, disintegrants, binding agents, adhesives, wetting agents,

| ubri cantwo 2gé9/Ban8s, surface nodifying agents or surfaeCarnissgovfonesgs ances,
suspendi ng agents, emul sifying agents, nonaqueous vehicles, preservatives,
anti oxi dants, adhesives, agents to adjust pH and osnolarity {e.g. buffering
agents), preservatives t hi ckeni ng agents, sweeteni ngagents, flavoring

agents, in s, colorants or.  dyes enetrati on enhancers and
subst ances?‘é(g%nglsof ?wpglﬁﬁ%wéﬁweamsﬁ rigtcid, m&@ﬁ%o%mhaaﬁ amﬁoﬁ a‘r

Exci pients optionally enployed in conpositions of the invention can be

sol i ds, sersprbonylicier, sulfomgiadisls otuck enfsirmag dahgicetiredceb Prof@atpaeilt Suspigicof t he
i nvent i on cont ai ni ng exci pients can be prepared by any known techni que of
phar macy t haid, glyoplid ¢ ladticiangl, anliexcdpiagatic adid vitaicdcidgaseortiharidpeut i ¢
agent. [00067] Conpositions of the invention optionally conprise one or

nor e phar negikdiEahdiy, fAmeaPhal! @aldicl déaNh d@%yﬁél‘éioodc n%%@u&@% furlé | uent's
illustratively i ncl ude, either individuall y or in conbination, |actose,

| ncl udi ng %@ﬂyg@gﬁgf a8t g%gﬁ%gbdén%&ﬁr 2 yze &ﬂxq&at é’thax%&&’lf&{‘@ incl udi ng

directly conpr e st starches e.g., tab(tn) and
Emdex(tm); or.bi t.

5000) -y bR SehSresuiRie P%{ﬁeﬁhea%sé%ﬁcacwﬁ%% s et ™

sucr ose- based dlluents confectioner's sugar nnnoba5|c cal ciumsul fate
monohydr at @cidgigleangsilionicacic salapipeie a@@ gﬁ%%wemara%iaﬂréﬁaam Igegsyifanic

acid. All crystalline form polymorphs may be used in accordance with the invention.
[00049] 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.

[00050] Compositions of the instant invention can be prepared in the form of a
dose unit or dose units suitable for oral, parenteral, transdermal, rectal, transmucosal,
or topical administration. Parenteral administration includes, but is not limited to,
intravenous, intraarterial, intraperitoneal, subcutaneous, intramuscular, intrathecal,

and intraarticular.
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trihydrate; dextrates; inositol; hydrolyzed cereal solids; anylose;

cel lul oses including mcrocrystalline cellul ose, food grade sources of a-
and anor pvousoxehizal ose (e.g. , Rexcel (tm) and powder esdcralisbamoss3é cal ci um
carbonate; glycine; bentonite; polyvinylpyrrolidone; and the |ike. Such
diluents, if present, constitute in total about 5%to about 99% about 10%
to about 85% or about 20%to about 80% of the total weight of the

conpositio diJ uent or di]Juents.selected preferably exhihit suitable
flow pr Opeﬂw@ﬁﬁﬁ&"}e (FHas eorﬁ‘]a%inélflls“%‘il%leci’és PP@H de l?alélsﬁ?rﬁlinl g 9‘56[ ¥v0o68] The
use of extragranular mcrocrystalline cellulose (that is, mcrocrystalline
cel | ul ose deded! ddivarweita tyeranetistaganteos mrosipopiban dferent taa dulyjedigvhsrap) can be
used to inprove hardness (for tablets) and/or disintegration tinme. [00069]
Conposi t i onlse gfent dreconposition anplagdd ioniad hyuth@fphid sibjcot) evhethenor wot the
pharmaceutically acceptable disintegrants as excipients, particularly for

tabl et, capgwt®resmpbdiesn BQaHow&d MihAL ¢ GRSadnsHistratidre iAd18d RIRGERRHS .
i nclude, either individually or in conbi nati on, starches, i ncl udi ng sodi um

starch gl y%%lﬁ{gﬁﬁéfs:\gell Ts%&ﬁ;}t&%g@(l(&@ 'nﬂglaggrp%?%?ﬂii%ggmpr egel ati ni zed corn

starches (e.g., tiona tion , and Col ocorn(tm
1500), cla g. equn( t ,.cellul oses ch as purified cellul ose,
o ber yse AP0 it Rapahical FombedioR iy RRrb il bt e and
sodi um car boxynet hyl cel | ul ose, croscarnel |l ose sodium (e, g.,. Ac-Di -Sol (tm
of FMC), alfgintidated as ketsd pppsiénies. whigh glarscos@rsuppoughy basgycludigat han,
| ocust bean, karaya,

but not limited to, cocoa butter or glycerides.

[00053] Compositions of the present invention may also be formulated for
inhalation, which may be in a form including, but not limited to, a solution,
suspension, or emulsion that may be administered as a dry powder or in the form of
an aerosol using a propellant, such as dichlorofuoromethane or
trichlorofluoromethane.

[00054] Compositions of the present invention may also be formulated for
transdermal delivery, for example as a cream, ointment, lotion, paste, gel, medicated
plaster, patch, or membrane. Such compositions can comprise any suitable
excipients, for example penetration enhancers and the like.

[00055] Compositions of the present invention may also be formulated for
parenteral administration including, but not limited to, by injection or continuous
infusion. Formulations for injection may be in the form of suspensions, solutions, or
emulsions in oily or aqueous vehicles. Such compositions may also be provided in
powder form for reconstitution with a suitable vehicle including, but not limited to,

sterile, pyrogen-free water, WFI, and the like.
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pectin and tragacanth guns. [00070] Disintegrants nmay be added at any
suitable step during the preparation of the conposition, particularly prior
to a gramwbabewmn4mBep or during a lubrication step prioPCrasc@opimsssi on.
Such disintegrants, if present, constitute in total about 0.2%to about
30% about 0.2%to about 10% or about 0.2%to about 5% of the total

wei ght of the conposition. [00071] Conpositions of the invention optionally
conprise one or nore pharnaceutically. acceptabl e bjnding agents, or

adhesi ves AL péglﬁlpgs;lﬂquefitwraﬁ%mrvsmlffna%%ﬁlw F 4iehds 8 4500h bi ndi ng
agents and adhesives preferably inpart sufficient cohesion to the powder

bei ng t abl eraurationawhishniayrberpdintaisteprdduesmplangtopar Jyileramesgelar as si zi ng,

| ubrication, conpression and packagi ng, but still allow thetablet to

di si nt egr atigeetiveh. tSueh compasiidrisanast e foemalasdrbiddsuifable pohgesid@n. Sui t abl e

bi ndi ng agents and adhesives include, either individually or in

conbi nat i omydRpR6hid mdtdrAlAGRBA BmuBHN 1898 ac@Ptdld 611, foll eapRs), idhar ches such
as, but notylﬁﬁited to, pregelatinized sta?%hes (e.qg., hbt?onal(tn) 151 1

and Nati on ). 3 - as; 1

met hyl cel | 3 ik ASH) or SpAHIARD g"a}l@rgn%?re‘?%fv,ep%|a§g£ér(‘t‘%‘§lﬁaetgsuglﬁ’i 9" acid and
salts of al inig aci d; magnesi um alum num silicate; PEG guar gum

pol ysaccharTtf8P%5i ds: bentonites; povidone, for exanpl e povidone K-15, K-30

and K-29/32:; polynethacryl ates; HPMC, hydroxypropyl cellul ose (e.g.
Kl ucel (tm )[90(%%)/ Cornposi%i/ons of the present 1nv)ént10n r)rllgy alrs)g be formulated as(a J

liposome preparation. Liposome preparations can comprise liposomes which
penetrate the cells of interest or the stratum corneum and fuse with the cell membrane
resulting in delivery of the contents of the liposome into the cell. For example,
liposomes such as those described in U.S. Patent No. 5,077,211 to Yarosh, U.S.
Patent No. 4,621,023 to Redziniak et a/., or U.S. Patent No. 4,508,703 to Redziniak et
al. can be used.

[00058] A composition of the invention can be in the form of solid dosage units
such as tablets, (e.g. suspension tablets, bite suspension tablets, rapid dispersion
tablets, chewable tablets, effervescent tablets, bilayer tablets, etc.), caplets, capsules
(e.g., a soft or a hard gelatin capsule), powder (e.g. a packaged powder, a dispensable
powder or an effervescent powder), lozenges, sachets, cachets, troches, pellets,
granules, microgranules, encapsulated microgranules, powder acrosol formulations,
or any other solid dosage form reasonably adapted for administration.

[00059] Tablets can be prepared according to any of the many relevant, well
known pharmacy techniques. In one embodiment, tablets or other solid dosage forms

can be prepared by processes that employ one or a combination of methods including,

-34.



ethylcellulose (e.g., Ethocel (tm). Such binding agents and/ or adhesives,
if present, constitute in total about 0.5%to about 25% about 0.75%to
about 15%oanovizenz8 1% to about 10% of the total wei ghtcofusténe/041836
conposition. [00072] Conpositions of the invention optionally conprise one
or nore pharnmaceutically acceptable wetting agents as excipients.
Non-limting exanples of surfactants that can be used as wetting agents in

conposi tions he i.nv on .i ncl guat er nary um ounds, for
exanpl e beﬂ%&%&&@&ﬁ?%ﬁ@r‘h&@lx%n gg%ﬁlcawpﬁﬁr‘%l{%’l @%hagdéi a&cﬁfﬂo& ni um
chloride, dioctyl sodium sul fosuccinate, polyoxyethylene al kyl phenyl

et hers, fO@QWXWHﬂHémh@QOM§h@kt93HW6W@XPﬁGBfhﬂonand oct oxynol 9, pol oxamers
(pol yoxyet hyl ene and pol yoxypropyl ene bl ock copol yners), pol yoxyet hyl ene
fatty aci d [60060¢r | Tesindnddwai kteps ihahe exbgphdatiel yrozxgss bl yabén erepdlation
caprylic/capric nono- and diglycerides (e.g. , Labrasol (tm of Gattefosse),

polyoxyethxha&&wﬁﬁ&ha&amhagm&uhe@ﬁgopakM@g%@&ﬂal@@qm&ﬂgambaggQ@@nated
castor oil; pol yoxyet hyl ene al kyl ethers, for exanple polyoxyethylene (20)

cet ost earyl a%Elﬂgr%fS@HLt}’ AT %ﬁﬁdlﬂg hﬁaﬁéﬁ Stved Om @%qu@r 5 exanpl e

polyoxyethy ene”|( st ear at e, pol yoxye ne sorbitan est

11502t A O e AL ] il

Lauroglycolggn) of Gattefosse), sodium|auryl sulfate, fatty acids and
sal ts ther eBES areghersRiokei up H1t@ prangley aamgl@élbm mgémé@g@pawam@,r%é% habbl ani ne

ol eate, glyceryl
passage through an oscillation granulator. The individual steps include mixing of the

powders, compressing (slugging) and grinding (slug reduction or granulation).
Typically, no wet binder or moisture is involved in any of the steps.

[00061] In another embodiment, solid dosage forms can be prepared by mixing an
antiprogestin with one or more pharmaceutical excipients to form a substantially
homogenous preformulation blend. The preformulation blend can then be subdivided
and optionally further processed (e.g. compressed, encapsulated, packaged, dispersed,
etc.) into any desired dosage forms.

[00062] Compressed tablets can be prepared by compacting a powder or
granulation composition of the invention. The term “compressed tablet” generally
refers to a plain, uncoated tablet suitable for oral ingestion, prepared by a single
compression or by pre-compaction tapping followed by a final compression. Tablets
of the present invention may be coated or otherwise compounded to provide a dosage
form affording the advantage of improved handling or storage characteristics. In one
embodiment, any such coating will be selected so as to not substantially delay onset

of therapeutic effect of a composition of the invention upon administration to a
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fatty acid esters, for exanple glyceryl nonostearate, sorbitan esters, for
exanpl e sorbitan nonol aurate, sorbitan nonool eate, sorbitan nonopalmtate
and sorbiwenoewersear at e, tyl oxapol, and m xtures ther eaft/UsSwolo41886ti ng
agents, if present, constitute in total about 0.25%to about 15% about
0.4%to about 10% or about 0.5%to about 5% of the total weight of the
conposition. [00073] Conpositions of the invention optionally conprise one
or nore pharmaceuytically acceptable |ubricants (including anti-adherents
and/ or gl i d4PIES) PASERE PReAEEn t%&?tt ApISINGE (D L § ARmTesedilbor
individually or in conbination, glyceryl behapate (e.g., Conpritol (tm
888); st earti%lét’,é repudly dasvetegratos gftehpdpeentent imedtadi ng magnesi um (magnesi um
stearate), calciumand sodi um stearates; hydrogenated vegetable oils (e.g.,
St er ot ex( t 190063t ol Switadbdd liiid desage fahs;of wareppsibion bfthadnwtntisodiciebenzoat e;
sodi um acetate; sodium fumarate; sodiumchloride; DL-Ieucine; PEG (e.g. ,
Car bowax (t EhlufiBRN) agisdbuSer BidyaspenloR00Rrs, $PeHsUEMAIlsRAL, Giquidsbreldl | aur yl
sul fate; and magnesi um | auryl sulfate. Such lubricants, 1 f present,
constitute g I 19 t . 0. 20 out 8% or
about O. 25%1?%1}%%%31 %&eg&st %@%@Q?%msﬁgﬁ%oﬁpgﬁ%&%%% ?E?on. [ 00074]
Suitable anti-adherents include talc,. .cornstarch -l eucine,.sodi um | auryl
sul fate. andORSET Fon SoeuPaydst ool @y Gt a Ssaffer BBl Rgifan: used.
for exanple, to

before use.

[00064] In one embodiment, liquid or semi-solid compositions, upon storage in a
closed container maintained at either room temperature, refrigerated (e.g. about 5 -10
°C) temperature, or freezing temperature for a period of about 1, 2, 3,4,5,6,7, 8,9,
10, 11, or 12 months, exhibit at lecast about 90%, at least about 92.5%, at least about
95%, or at least about 97.5% of the original antiprogestin compound present therein.
[00065] Compositions of the invention can, if desired, include one or more
pharmaceutically acceptable excipients. The term “excipient” herein means any
substance, not itself a therapeutic agent, used as a carrier or vehicle for delivery of a
therapeutic agent to a subject or added to a pharmaceutical composition to improve its
handling or storage properties or to permit or facilitate formation of a unit dose of the
composition. Excipients include, by way of illustration and not limitation, diluents,
disintegrants, binding agents, adhesives, wetting agents, lubricants, glidants, surface
modifying agents or surfactants, fragrances, suspending agents, emulsifying agents,
nonaqueous vehicles, preservatives, antioxidants, adhesives, agents to adjust pH and

osmolarity (e.g. buffering agents), preservatives, thickening agents, sweetening
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reduce formul ation sticking to equi pnent surfaces and also to reduce static
in theblend. One or nore anti-adherents, if present, constitute about 0.1%
to about WwO%posasez8 0. 25% t o about 5% or about 0.5% t oprabaisoo2sk1836 t he
total weight of the conposition. [00075] didants can be used to pronote
powder flow of a solid formulation. Suitable glidants include coll oi dal
silicon dioxide, starch, talc, tri basi c calci um phosphat e, powdered
cel l ul ose and nesiumtrisilica Colgwg sili,con dioxide is

parti cul ar [2§°HP-dF8PTRY 2BPFD HF 5™ Wﬁs OTgRts OR &Y BE¥HE ¢ Thvent i on can

conprise one or nore antifoam ng agents. Sinethicone is an illustrative
anti - foam ﬁ/gh@@élfstandmbstanfcg%mdﬁg tamenTose appeapnesedthe cempetitianit e about
0.001%to about 5% about 0.001%to about 2% or about 0.001%to about 1%
of the totd00066| ghEx@pichts@ptomplysinipleyed ih 00@FFditiddsl afshia iavent@naah boxi dant s
for use in the present invention include, but are not limted to, butylated

hydr oxyt ol YeR@s, sdit3olids,arjultlsdr @S MBHaiOhLrheROE. @&hpﬁﬁltﬂﬁlfs@mlfetih@érﬁﬁn and the
| i ke. One or nore antioxidants, if desired, are typically present in a

s s L A P R [
I1n5$//qar ?gagt 8%\98%)@{3%?%“& %‘:ﬁ? i %‘r?sdrﬁg% ngra\p%@tg%%ge%yc@anbzoxlr ?gte a[ 00078]
[00067] Compositions of the invention optionally comprise one or more
pharmaceutically acceptable diluents as excipients. Suitable diluents illustratively
include, either individually or in combination, lactose, including anhydrous lactose
and lactose monohydrate; starches, including directly compressible starch and
hydrolyzed starches (e.g., Celutab™ and Emdex™); mannitol; sorbitol; xylitol;
dextrose (e.g., Cerelose™ 2000) and dextrose monohydrate; dibasic calcium
phosphate dihydrate; sucrose-based diluents; confectioner’s sugar; monobasic
calcium sulfate monohydrate; calcium sulfate dihydrate; granular calcium lactate
trihydrate; dextrates; inositol; hydrolyzed cereal solids; amylose; celluloses including
microcrystalline cellulose, food grade sources of o- and amorphous cellulose (e.g.,
Rexcel™) and powdered cellulose; calcium carbonate; glycine; bentonite;
polyvinylpyrrolidone; and the like. Such diluents, if present, constitute in total about
5% to about 99%, about 10% to about 85%, or about 20% to about 80%, of the total
weight of the composition. Any diluent or diluents selected preferably exhibit

suitable flow properties and, where tablets are desired, compressibility.
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preservative. Suitable preservatives include, but are not limted to,
benzal koni um chl ori de, nethyl, ethyl, propyl or butyl paraben, benzyl

al cohol , wbengetzgl al cohol, benzethonium nethyl or propsis2009/041836

p- hydr oxybenzoate and sorbic acid or conbinations thereof. Typically, the
optional preservative is present in an amount of about 0.01%to about 0.5%
or about 0.01%to about 2.5% by weight.[00079] In one enbodi nent,

conpositions of the invention optionally ¢ ri se a buffering agent.
Buf f eri ng 3@%‘}@ Ko Eﬁf{’é’r}%@?ﬁ% ttlilranncr%am%%ﬂ%ﬂceilwmg atify | ustrative

cl asses of buffering agents for use in various enbodi nents of the present

i nventi on aoschystallanoseslplosd addeditoaprer aranplated qonmloeiapﬁgfterfemirymgesﬁqns e, a

bi carbonate salt of a Goup A netal, a carbonate salt of a Goup I A netal,
an al kal i neambe atddabiimpaivt hardat sl (fdrudfles) agl/agisittegatiomtiong num buf f eri ng
agent, a calciumbuffering agent, a sodium buffering agent, or a magnesi um

buf fering 306099] SCbhpBi€oRWIHRS inkentRARIPLSnAIRCIIAHRIsE BOBN@MbRS, Phosphates,
bi carbonates, citrates, borates, acetates, phthalates, tartrates,

succi nat es pﬂgrn?szutﬁ) agg Q@ce@&%ﬁgﬂgiﬂgégrafngsr as%%&gig%gfs éﬁgﬁgﬁ?éf orRQﬁl@é sium

phosphate, ‘citrate, rat acet at I car onate. [00080]

Non-limting exanples of. ,suitabl e buf. i ents. inclu al unm nu
Taones! um RYRRerte bl fotfeoper Natle ARG St StRenit el
bi carbonat e, cal cium borate, calciumcarbonate, calciumcitrate, calcium
gl uconat e, Ok} QRN fIfe sRtsHRD diheding sedium starshelusdE g Eaplefabi' phct at e,
cal ci um pht hal ate, cal ci um

PenWest) and pregelatinized corn starches (e.g., National™ 1551, National™ 1550,

and Colocorn™ 1500), clays (e.g., Veegum™ HYV), celluloses such as purified
cellulose, microcrystalline cellulose, methylcellulose, carboxymethylcellulose and
sodium carboxymethylcellulose, croscarmellose sodium (e.g., Ac-Di-Sol™ of FMC),
alginates, crospovidone, and gums such as agar, guar, xanthan, locust bean, karaya,
pectin and tragacanth gums.

[00070] Disintegrants may be added at any suitable step during the preparation of
the composition, particularly prior to a granulation step or during a lubrication step
prior to compression. Such disintegrants, if present, constitute in total about 0.2% to
about 30%, about 0.2% to about 10%, or about 0.2% to about 5%, of the total weight
of the composition.

[00071] Compositions of the invention optionally comprise one or more
pharmaceutically acceptable binding agents or adhesives as excipients, particularly
for tablet formulations. Such binding agents and adhesives preferably impart
sufficient cohesion to the powder being tableted to allow for normal processing

operations such as sizing, lubrication, compression and packaging, but still allow the
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phosphat e, cal cium succinate, calciumtartrate, dibasic sodi um phosphate,
di pot assi um hydr ogen phosphat e, di potassi um phosphate, di sodi um hydrogen
phosphat eyodi@odis1zan succi nate, dry al um num hydr oxi de gelCT/usa@assisasn

acet at e, magnesi um al um nate, magnesi um borate, magnesi um bi car bonat e,
magnesi um car bonat e, magnesium citrate, magnesi um gl uconate, magnesi um
hydr oxi de, magnesi um | actate, nagnesium netasilicate alum nate, nagnesium

oxi de, nagnesi um pht hal ate, nmagnesi um phosphate, nmagnesi um sjl.icate,
magnesi um é%ﬁ%titﬂéfsé‘}te%‘ijﬁ@g theromposition &o gﬁg?sgg@dmge@egﬂ% %B&aﬁ si um

car bonat e, potassium bi carbonate, potassium borate, potassiumcitrate,

pot assi um Hmdalpm@gppﬁaﬂné,adb@mgsmqhw[)ephlﬁhﬁamm@,dp@tya@snqumbmg@map@,la;pot assi um
pol yphosphat e, potassi um pyrophosphat e, potassi um succinate, potassium
tartrate, sogdacanthecedratee gelsiiglmobé;Gardianatch assbainominiteate, sodi um
carbonate, sodiumcitrate, sodium gluconate, sodi um hydrogen phosphate,

sodi um hy dredeti@ini2 @ diakiRcl ACS aNGsioraPdll LTI PRY RakishAT™ $500) LevlRRSPNhRhEe,
sodi um pol yphosphat e, sodi um pyrophosphat e, sodi um sesqui carbonate, sodi um

succi nate, sqadi UM fi@idd @ &et}@%ﬁlﬂl’&h& ét%)(ﬁ&%@l@&%%@ihﬁr AL 1@&&1@6%1&%11@

hydrotal cit€, tetrapotassi um pyropho ate, tetraso m pyrop ate,

tri potassi umphqgsphate, .trisodi um phosphat.e, and tr tarnol. (Based in
bart Cupon ERISASR O sl Rh M BER AR R ol BT 3 Pty N 0.
(2001)). Furthernore, conbinations or m xtures of any two or nore of the
above ment iPehsechedeididiy bejantcs: pandes. (s sgampie preidone K-15, K-30 and

K-29/32; polymethacrylates; HPMC; hydroxypropylcellulose (e.g., Klucel™); and
cthylcellulose (e.g., Ethocel™). Such binding agents and/or adhesives, if present,
constitute in total about 0.5% to about 25%, about 0.75% to about 15%, or about 1%
to about 10%, of the total weight of the composition.

[00072] Compositions of the invention optionally comprise one or more
pharmaceutically acceptable wetting agents as excipients. Non-limiting examples of
surfactants that can be used as wetting agents in compositions of the invention
include quaternary ammonium compounds, for example benzalkonium chloride,
benzethonium chloride and cetylpyridinium chloride, dioctyl sodium sulfosuccinate,
polyoxyethylene alkylphenyl ethers, for example nonoxynol 9, nonoxynol 10, and
octoxynol 9, poloxamers (polyoxyethylene and polyoxypropylene block copolymers),
polyoxyethylene fatty acid glycerides and oils, for example polyoxyethylene (8)
caprylic/capric mono- and diglycerides (e.g., Labrasol™ of Gattefoss¢),
polyoxyethylene (35) castor oil and polyoxyethylene (40) hydrogenated castor oil;
polyoxyethylene alkyl ethers, for example polyoxyethylene (20) cetostearyl ether,

polyoxyethylene fatty acid esters, for example polyoxyethylene (40) stearate,
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pharmaceutical conpositions described herein. One or nore buffering agents,
if desired, are present in conpositions of the invention in an anount of
about 0. O¥@20@/3bsat 5% or about 0.01%to about 3% by weirgis2o09jo@B3881] In
vari ous enbodi ments, conpositions the invention may include one or nore
agents that increase viscosity. Illustrative agents that increase viscosity
include, but are not limted to, nethylcellulose, carboxynethylcellulose
sodi um ethy| cel |l ul ose, carrageenan, bopol , 2 nmbi nat i ons t hereof.
Typi cal Iy, P8 oxsrhgResy %3&10%8?% PRl wgysg@@ﬁ? 5%?413 Jurrble 80 e present
in conpositions of the invention in an anpunt of about 0.1%to about 10%

or about 0.Treecnb" 8boltCIburomyensedlyiol fat{moi@}em Horexamplesprenblons aweels
conpositions of the invention conprise an "organol eptic agent" to inprove
t he or ganollapatece.pr, bpepives!™Biof GageosstpostivnolauryT ke fdte rfatty aridsaml saps | ¢
agent" herein refers to any excipient that can inprove the flavor orodor

of , or hel phérastkfor cRifipi@lotaallie, olamObslctt a0d BlictRinofntifEBRElc! 5I9Perpf t he
i nvention. Such agents include sweeteners, flavoring agents and/or taste

masking ageits, i PUlLAE o) ‘3@@& g@ﬁ@\ll g’fraqéﬁéargtlsas\é%ljta%%sf%gseﬂfrsexhlﬂ feude any

agent that sweetens or provi phar maceut’| ¢ osi tion.

Ol R 0 0% SR o B S AT,

mg/m to 3 mrrognlorsr‘zear%{e %nga}poll ggcli rrpnxtures thereof. Such wetting agents, if present,
constitute in total about 0.25% to about 15%, about 0.4% to about 10%, or about
0.5% to about 5%, of the total weight of the composition.
[00073] Compositions of the invention optionally comprise one or more
pharmaceutically acceptable lubricants (including anti-adherents and/or glidants) as
excipients. Suitable lubricants include, either individually or in combination, glyceryl
behapate (e.g., Compritol™ 888); stearic acid and salts thereof, including magnesium
(magnesium stearate), calcium and sodium stearates; hydrogenated vegetable oils
(e.g., Sterotex™); colloidal silica; talc; waxes; boric acid; sodium benzoate; sodium
acetate; sodium fumarate; sodium chloride; DL-leucine; PEG (e.g., Carbowax™ 4000
and Carbowax™ 6000); sodium oleate; sodium lauryl sulfate; and magnesium lauryl
sulfate. Such lubricants, if present, constitute in total about 0.1% to about 10%, about
0.2% to about 8%, or about 0.25% to about 5%, of the total weight of the
composition.
[00074] Suitable anti-adherents include talc, cornstarch, DL-leucine, sodium lauryl

sulfate and metallic stearates. Talc is an anti-adherent or glidant used, for example, to

reduce formulation sticking to equipment surfaces and also to reduce static in the
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[00083] Illustrative sweeteners or flavoring agents include, w thout
limtation, acacia syrup, anethole, anise oil, aromatic elixir,

benzal dehyodepodsmzal dehyde elixir, cyclodextrins, carawagl/Usasaians3oi |
cardanom oi |, cardanom seed, cardanom spirit, cardanomtincture, cherry
juice, cherry syrup, cinnanon, cinnanon oil, cinnanmon water, citric acid,
citric acid syrup, clove oil, cocoa, cocoa syrup coriander oil, dextrose,

erlodlctyon eri odi ctyon fIU|dextra eri odi ct syr

et hyl acet att®nde(Jiy O GBRF ARt ﬁdhﬁfr@%éf PISHYNL, C@Pﬁ&% ﬁ%t? a@ﬁlﬁ?b% act,

gi nger oleore5|n dextrose, glucose, sugar, naltodextrln gl ycerin,
glycyrrhlzé&ogﬂ&%ﬁ%ﬁmﬁ@nﬁéVbﬂfMMHQD?&@KX*W@%&%XQ&&@ﬂﬁﬂngﬁyﬂfﬁkza extract
pure, glycyrrhiza fluid extract, glycyrrhiza syrup, honey, iso-alcoholic
elixir, |avengesitionl, |enon oiI, | enon tincture, mannitol, nethyl
salicylate, nutnmeg oil, orange bitter, elixir, orange bitter, oil, orange

flover oi | ,[0g@Pgeciilamesani Red t&ltslaﬁﬁ)@e Qivkder Moanera: dosigkorrRilkiedr , or ange
peel sweet, tincture, orange spiri orange syrup, peppermnt, pepperm nt

oil, peppe @t%le %Hhﬁﬂtg incRig8 Qgﬂcﬁ‘ﬁiﬁtml‘rﬁh%ﬁom@@ ?Yéhe fay, Itn@a!sfcoéafglum raspberry

juice rasp erry syrup, rosemary ol rose Oi fosé water, stronger,

AR RN R R I ER

sucrose, sucral ose, syrup, thyme oil, tolu bal sam tolu bal sam syrup,
vanilla, vanrticnkiyins@fesed, vanillin, wild cherry syrup, or conbinations
thereof. [00084] Illustrative taste masking agents include, but are not
limted to,[00076] Compositions of the present invention can comprise one or more anti-

foaming agents. Simethicone is an illustrative anti-foaming agent. Anti-foaming
agents, if present, constitute about 0.001% to about 5%, about 0.001% to about 2%,
or about 0.001% to about 1%, of the total weight of the composition.

[00077] Illustrative antioxidants for use in the present invention include, but are
not limited to, butylated hydroxytoluene, butylated hydroxyanisole, potassium
metabisulfite, and the like. One or more antioxidants, if desired, are typically present
in a composition of the invention in an amount of about 0.01% to about 2.5%, for
example about 0.01%, about 0.05%, about 0.1%, about 0.5%, about 1%, about 1.5%,
about 1.75%, about 2%, about 2.25%, or about 2.5%, by weight.

[00078] In various embodiments, compositions of the invention can comprise a
preservative. Suitable preservatives include, but are not limited to, benzalkonium
chloride, methyl, ethyl, propyl or butylparaben, benzyl alcohol, phenylethyl alcohol,
benzethonium, methyl or propyl p-hydroxybenzoate and sorbic acid or combinations
thereof. Typically, the optional preservative is present in an amount of about 0.01%

to about 0.5% or about 0.01% to about 2.5%, by weight.
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cycl odextrins, cyclodextrins enul sions, cyclodextrins particles,

cycl odextrins conpl exes, or conbinations thereof. [00085] Illustrative
suspendi nyoagenitss72sncl ude, but are not limted to, sorbipcolussywopisseret hyl
cel l ul ose, glucose/sugar syrup, gelatin, hydroxyethylcellul ose,

car boxymet hyl cellul ose, alum num stearate gel, and hydrogenated edi bl e
fats. [00086] Illustrative enulsifying agents include, but are not limted
to, lecithi r bj tan nool eate, and. acagia. Nonaqueous vehicl es include,
but are not 997t o er%ﬂmdﬂ?@toqqnyow%ﬂﬁths.lr}ven?l?%emtioalﬁa¥ EMEGhut ol
oily esters, ropylene gl ycol, and ethyl al cohol. [00087] The foregoing
exci pi ent s buSaringegentuBeifping sashisdneledd agerisdbi reduce nE hepgesFohussRtrpl e,
starch can serve as a filler as well as a disintegrant. The classification
of exci pi entssaldbeffesingatentsdfobesedn watiouseantaslithemts of thg prase@riyvamanner .

[ 00088] Conpositions of the present invention nmay be adm nistered in any

manner i nclcyhiphigs a Bt oMOGrdupTAL Betat 1<ﬁclu@fn§| foy ex&ﬁ?l@ Nt sicabbyate §410dfingual 1y,
transdermally, rectally, transnucosally, topical via inhalation, via

buccal = admidg éf@trﬁe?en a Qer(g% éaﬁ'ta&f'actﬁ‘r%u%'i'ﬁrn?é?él arf Qkﬁﬂ{eedr%hiaﬁ%ﬂ' stration

includes, but is not 1imt I'ntravenous, intraarteria

i ntraper | tonegl,, csubeyt apequs, Lt ramiscular, i nhrathecaly, Latgaarticular,
sodium buffering agent, or a magnesium buffering agent. Suitable buffering agents
include carbonates, phosphates, bicarbonates, citrates, borates, acetates, phthalates,
tartrates, succinates of any of the foregoing, for example sodium or potassium
phosphate, citrate, borate, acetate, bicarbonate and carbonate.
[00080] Non-limiting examples of suitable buffering agents include aluminum,
magnesium hydroxide, aluminum glycinate, calcium acetate, calcium bicarbonate,
calcium borate, calcium carbonate, calcium citrate, calcium gluconate, calcium
glycerophosphate, calcium hydroxide, calcium lactate, calcium phthalate, calcium
phosphate, calcium succinate, calcium tartrate, dibasic sodium phosphate,
dipotassium hydrogen phosphate, dipotassium phosphate, disodium hydrogen
phosphate, disodium succinate, dry aluminum hydroxide gel, magnesium acetate,
magnesium aluminate, magnesium borate, magnesium bicarbonate, magnesium
carbonate, magnesium citrate, magnesium gluconate, magnesium hydroxide,
magnesium lactate, magnesium metasilicate aluminate, magnesium oxide, magnesium
phthalate, magnesium phosphate, magnesium silicate, magnesium succinate,

magnesium tartrate, potassium acetate, potassium carbonate, potassium bicarbonate,

potassium borate, potassium citrate, potassium metaphosphate, potassium phthalate,
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[ 00089] A therapeutically effective amount of the conposition required for
use in therapy varies with the length of tine that activity is desired, and
t he age awd20dvecondition of the patient to be treated, a@aoorus2@blers3s actors,
and is ultimately determ ned by the attendant physician. In general,
however, doses enployed for human treatnment typically are in the range of
about 0.001 ng/kg to about 500 ng/kg per day, for exanple about 1 ng/ kg to

about 1 ng/k about o about . 100 er For nost
| ar ge ramRPEsipR %P%/Rh&e aa'iawuraag @Eg%pilafﬁrm%mwrf @%9%&59 ‘b‘fﬂbf erably
fromabout 2 to 80 ng. The dosage regi nen may be adjusted to prow de the
opti mal t heregieaie.ipotaseypoaiate, Riuneasttredsaigya birasbopatccmbiunientd. y

adm nistered in a single dose, or as nmultiple doses adm ni stered at

appr opri at sodintmesaviadnate, fatiurexarnt, sodiamt gloconhter eeliurh dydrogen posph&telbdoses per
day. [00090] Illustratively, a conposition of the invention nay be

adm ni st er ggdium @&é&ﬁh@%dlﬁﬁh IREt@N¢] SRt BhSRice SdditvhtfhoghaNEddiagestin in
an amount of about 1 ng/kg to about 1 ny/ kg body wei ght, for exanpl e about

L D S L Gl s
225 75 0 325
/s, abodt %Sgdlaﬁ& Oqawéos AiRgon I T BB 225 o ko,
about 450 ny/ kg, about 475 about 500 ny/ kg, about 525 ny/ kg, about
550 my/ kg, P pspints, Fﬁgpﬁ(ghura@amp eﬂ@la‘ﬁ;gyrw@tasggmhosphate trisodium

phosphate, and trometarnol. (Based in part upon the list provided in The Merck Index,
Merck & Co. Rahway, N.J. (2001)). Furthermore, combinations or mixtures of any
two or more of the above mentioned buffering agents can be used in the
pharmaceutical compositions described herein. One or more buffering agents, if
desired, are present in compositions of the invention in an amount of about 0.01% to
about 5% or about 0.01% to about 3%, by weight.

[00081] In various embodiments, compositions the invention may include one or
more agents that increase viscosity. Illustrative agents that increase viscosity include,
but are not limited to, methylcellulose, carboxymethylcellulose sodium,
cthylcellulose, carrageenan, carbopol, and/or combinations thereof. Typically, one or
more viscosity increasing agents, if desired, are present in compositions of the
invention in an amount of about 0.1% to about 10%, or about 0.1% to about 5%, by
weight.

[00082] In various embodiments, compositions of the invention comprise an
“organoleptic agent” to improve the organoleptic properties of the composition. The

term “organoleptic agent” herein refers to any excipient that can improve the flavor or
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625 ng/ kg, about 650 ng/ kg, about 675 ny/ kg, about 700 ng/
ng/ kg, about 750 ng/ kg, about 775 ng/ kg, about 800 ny/kg,

kg, about 725
about 825 ny/ kg,

about 850wonpbéogi34mBout 875 ng/ kg, about 900 ny/ kg, aboutc?aB2evgloky3éc about
950 ng/ kg, about 975 ng/ kg or about 1 ny/ kg body wei ght.[00091] Patients

undergoing treatnents with the conpositions of the instant

i nventi on shoul d

be nmonitored routinely for their serum estrogen and glucocorticoid | evels.

[ 00092] The follow non-limti xanpl es are provi ded aid in
under st andiodg" ?#8%*‘388}?&%@&156@6?%6 Tt s 0de &f@ﬁ&)&?lt@w&}%eén@nnon-

Fornul ati ons of The Instant Invention Can Be Prepared As Tabl ets. [00093]
To obtain tSabhegents ivelude awestenony fareringracataniliov éaste meskingvgens! | ow ng

i ngredi ents can be pressed together in a tablet press: 10.

0 ng of CDB-4124

140. 5 ng ofSulitalslt ewectbiferSamdjorofi avoany agdnas mhlude Snyragant that sweetens or

pol y-N-vi nyl pyrrolidone 2.0 ng ofaerosil 0.5 ng of nagnesi

um st earate

[00094] To pedtiddsTldvePto AyRimhehitiedl TohPbsiRbRCObEOMY of ARolcpSd &fthtsidpyent i on,

t he

typically present in a composition of the invention in an amount of about 0.1 mg/ml
to about 10 mg/ml, about 0.5 mg/ml to 5 mg/ml or about | mg/ml.

[00083] Illustrative sweeteners or flavoring agents include, without limitation,
acacia syrup, ancthole, anise oil, aromatic elixir, benzaldehyde, benzaldehyde elixir,
cyclodextrins, caraway, caraway oil, cardamom oil, cardamom seed, cardamom spirit,
cardamom tincture, cherry juice, cherry syrup, cinnamon, cinnamon oil, cinnamon
water, citric acid, citric acid syrup, clove oil, cocoa, cocoa syrup, coriander oil,
dextrose, eriodictyon, eriodictyon fluidextract, eriodictyon syrup, aromatic,
cthylacetate, ethyl vanillin, fennel oil, ginger, ginger fluidextract, ginger oleoresin,
dextrose, glucose, sugar, maltodextrin, glycerin, glycyrrhiza, glycyrrhiza elixir,
glycyrrhiza extract, glycyrrhiza extract pure, glycyrrhiza fluid extract, glycyrrhiza
syrup, honey, iso-alcoholic elixir, lavender oil, lemon oil, lemon tincture, mannitol,
methyl salicylate, nutmeg oil, orange bitter, elixir, orange bitter, oil, orange flower
oil, orange flower water, orange oil, orange peel, bitter, orange peel sweet, tincture,
orange spirit, orange syrup, peppermint, peppermint oil, peppermint spirit,
peppermint water, phenylethyl alcohol, raspberry juice, raspberry syrup, rosemary oil,
rose oil, rose water, stronger, saccharin, saccharin calcium, saccharin sodium,

sarsaparilla syrup, sarsaparilla, sorbitol solution, spearmint, spearmint oil, sucrose,
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follow ng ingredients can be pressed together in a tablet press: 20.0 ng of
Tanoxi fen 50.0 ng of CDB-4124 105.0 ng of |actose 40.0 ng of corn starch2.5
ng of polweoldesyl2pyrrol i done 25 2.0 ng ofaerosil 0.5 npcofuscwignessam
stearate [00095] To obtain tablets containing antiestrogens for practicing
the instant invention, for exanple, the follow ng ingredients can be
pressed together in a tablet press: 10.0 ng of Ral oxifene 30.0 ng

SL F)?Bhf\%;zﬁﬂllégiog% ggﬂ%;@yg%togf g)l\?rgé‘lg?rggetf)g’fst? q(fsoaél.n*‘é’s'[rﬁlg rVg’frl]ﬂl%rfég%‘gg? t(ﬁ)}{ﬁug?’ear ate
[ 00096] To obtain oily preparations for practicing the instant invention,
for vanillin, wild cherry syrup, or combinations thereof.
[00084] Illustrative taste masking agents include, but are not limited to,
cyclodextrins, cyclodextrins emulsions, cyclodextrins particles, cyclodextrins
complexes, or combinations thercof.
[00085] Illustrative suspending agents include, but are not limited to, sorbitol
syrup, methyl cellulose, glucose/sugar syrup, gelatin, hydroxyethylcellulose,
carboxymethyl cellulose, aluminum stearate gel, and hydrogenated edible fats.
[00086] Illustrative emulsifying agents include, but are not limited to, lecithin,
sorbitan monooleate, and acacia. Nonaqueous vehicles include, but are not limited to,
edible oils, almond oil, fractionated coconut oil, oily esters, propylene glycol, and
ethyl alcohol.
[00087] The foregoing excipients can have multiple roles as is known in the art.
For example, starch can serve as a filler as well as a disintegrant. The classification
of excipients above is not to be construed as limiting in any manner.
[00088] Compositions of the present invention may be administered in any manner
including, but not limited to, orally, parenterally, sublingually, transdermally, rectally,
transmucosally, topically, via inhalation, via buccal administration, or combinations
thereof. Parenteral administration includes, but is not limited to, intravenous,
intraarterial, intraperitoneal, subcutaneous, intramuscular, intrathecal, intraarticular,
intracisternal and intraventricular.

[00089] A therapeutically effective amount of the composition required for use in

therapy varies with the length of time that activity is desired, and the age and the
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exanple the follow ng ingredients can be m xed together and | oaded into
anpoul es: 100.0 ng of CDB-4124 343 .4 ng of castor oil 608.6 ng of benzyl
benzoat eBxarzgpéoe132723Conpounds of the I nstant Invention Haee/uSaop/0¥¥sak

Anti gl ucocorticoid Receptor Binding Activity. [00097] Certain
antiprogestins were tested in receptor-binding assays for their ability to
bi nd rabbit progesterone receptor (rbPR) and gl ucocorticoid receptor
(rb&). Briefly, cytosol. containing PR or GR.were prepared in TEGWD buffer
(10 M Tri §,0n%ly-lpl7 .Oét, C pabieip pytrpated amopgotsy fasiRT Rty @P@l,at%% gl ycerol,
1M DTT) fromuterus or thynus, respectively, of estradiol-prinmed i mature
rabbits. Faietepringd biithgattendentehyseien. lagencrdiatcaer, dpsch caphyiell for |

3H] progesterone (50.0 Ci/nmole) and conpetitors were added at

concent r at ihonan ftrcatddt typichl ardvin thoranpe aflabogt 0.00 GRg/kdte abptta 0l mabs

i ncubated with 6 nM6, 7-[ 3H] -dexanet hasone (40 C /mol) and test conpounds

were added i qgonseanBld M5 f [0, 20abdu 100y RberAal & BYRMNLORE 1J nubat i on

at 4C, bound and unbound [3H] sferoids were séparafed by addition of
dextran- coat ed arcoal and gentrifugation at 210 for 15 mn at 4 C
Super nat antbodd0 e FanpoutdRRiyTud Pt Jafl t5e R dacant ed
into vials containing 4 m CEtiquor (Packard Instrunment Co.), vortexed,
equi | i br at eéfoutnl tg 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.
[00090] Illustratively, a composition of the invention may be administered to a
subject to provide the subject with an antiprogestin in an amount of about 1 ng/kg to
about 1 mg/kg body weight, for example about 1 ug/kg, about 25 ug/kg, about

50 ug/kg, about 75 ug/kg, about 100 pg/kg, about 125 ug/kg, about 150 ug/kg, about
175 ng/kg, about 200 ug/kg, about 225 ng/kg, about 250 pg/kg, about 275 ug/kg,
about 300 ug/kg, about 325 pg/kg, about 350 ug/kg, about 375 ug/kg, about

400 ng/kg, about 425 ug/kg, about 450 ug/kg, about 475 pg/kg, about 500 ug/kg,
about 525 ug/kg, about 550 pg/kg, about 575 ug/kg, about 600 ug/kg, about

625 ug/kg, about 650 ug/kg, about 675 ug/kg, about 700 png/kg, about 725 ug/kg,
about 750 ug/kg, about 775 pg/kg, about 800 ug/kg, about 825 ug/kg, about

850 ng/kg, about 875 ug/kg, about 900 pg/kg, about 925 ug/kg, about 950 ug/kg,

about 975 ng/kg or about 1 mg/kg body weight.
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liquid scintillation counter for 30 m nutes and then counted for 2 m nutes.
The EC50 (Effective Concentration) for each standard curve and each of the
conpound worv@si3wes determ ned by entering the counti ngPdatis200e1836 f our
par anmet er signoi dal conputer program (Ri aSmart(r) |nmunoassay Dat a
Reduction Program Packard Instrunent Co., Meriden, Conn.). Relative

bi nding affinity (RBA) for eachconpound was cal cul ated using the follow ng

equati on: 0 of standard/ ECso of test ¢ ound x.100. . The standards for
the PR andF@%ﬁsa’?@l%@r@ %P%F%‘Hn?}%tﬁ{étgtt %l%poaﬁ@nae§t£ﬁé%%ﬁ%one,
respectively. The results of these experinents are summarized in Table 1,

as a rati o lofentipe shaildbs menioned irerginghyf fontheirssruat cxoehn ewhplocergrtiastd t he r bPR
and rbGR receptors (rbPR'rbGR). This differential reflects the relative

activity oflelconpound in a cell or tissue that possesses the two receptors
and the requisite transcriptional cofactors. [00098] Also given in the

Tabl e are tpgomg! arhyRlBvdh :Iﬁlﬁiﬂnitﬁfgtéx‘dﬁlPiﬁﬁreoﬁrobildédfcﬁdf@ir@@ﬂfﬂ%@éﬂﬂﬁﬁné n the
rabbit uterus by the anti-MG nty and anti-C auberg assays. Conpound

CDB- 2914 (kh;&ggﬁﬁg%ééﬁﬁﬁﬁ%#§ﬁqédy%nTabIe) was used as the control or

ref erence conpoun ol ogical Activity = 1.00) for these
experinments because results of experinments using CDB-2914 have been
publ i shed before (Hld-Petito_ et al, 1996; Passaro et al, 1997; Reel et al,
1998; Landragple]. Forpplatiopspf The Ingtant Inyeriion (-ap BePreparediAs Lablelta) o

rabbits received a subcutaneous injection of 5 ng

[00093] To obtain tablets for practicing the instant invention, the following

ingredients can be pressed together in a tablet press:

10.0 mg of CDB-4124

140.5 mg of lactose

69.5 mg of corn starch

2.5 mg of poly-N-vinylpyrrolidone
2.0 mg of acrosil

0.5 mg of magnesium stearate

[00094] 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
50.0 mg of CDB-4124
105.0 mg  of lactose

40.0 mg of corn starch
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estradiol in 10% et hanol /sesane oil daily for 6 consecutive days. On day 7,
ani mal s underwent sterile abdom nal surgery to ligate a 3-4 cm segnent of
bot h ut erwoeodvorswe3 The test conmpound in appropriate solPeenis2eas4isa¢ ect ed
intralumnally into the |ligated segnent of one uterine horn and vehicle
alone into the other. A stinulating dose of progesterone (267 ng/day) was
adm ni st ered subcut aneously to each rabbit daily for the next three days to
i nduce endonetri al prollfera i on. ani re sacrificed at day 10 for
renoval of the utefddhere® @@&ﬁﬁﬁﬁHﬁWﬁ %@3¥§ the |igatures was renoved
and fixed in 10%neutral buffered formalin and submtted for histological
processing. Five nm@man secof aavesikt ai ned with hematoxylin and cosin were
eval uat edm croscopically for the degree of endonetrial gl andul ar
proliferation. Thelpengent bHilmapidsivemstodraendonetrial proliferation for each
rabbit was cal cul ated and the nean of the group of five aninmals recorded.
For the Anti-C auberg test, imuature fenal e rabbits received a subcutaneous
injection of 5 ng estradiol in 10% et hanol/sesane oil daily for 6

consecut v ?q_@g)\gi'g / go; 9?1% téb]teﬁgryogﬁmﬁn gtﬁ?e 1}{(5 g%ng) & g)?gcgl%{n%ntﬁe métaﬁjt’l bcut aneous

i njection ex er appropriate vehicle
orally or subcuta eou for ve conse utive ysS ou rabbits
recei ved proGadpRr B’h%?‘ 1?/ ther&tfailﬂwlﬂrlaaﬁe waﬁrcgng &Sﬁﬁﬁeg%%rﬂﬁa&%e al |
animal s were sacrificed for renoval of the uterus which was cl eaned of al

fat and coi®etive tissue, weighed to the nearest 0.2 ng and placed in 10%
neutral buffered formalin for

10.0 mg of Raloxifene

30.0 mg of CDB-4124

125.0 mg of lactose

50.0 mg of corn starch

2.5mg of poly-N-vinylpyrrolidone 25
2.0 mg of acrosil

0.5 mg of magnesium stearate

[00096] 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
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subsequent hi stol ogi cal processing. Five mcron sections stained with

hemat oxyl i n and eosin were eval uated m croscopically for the degree of
endonet r i 2gészai3gzBar proliferation. The percent i nhi bi tconusedooemmsset ri al
proliferation at each dose | evel of the test conpound was derived by
conparison wth progesterone-stinulated ani mal s al one. The data presented
in Table 1 (rabbit Biol. Act.) reflects the average of the results obtained
for each conpound by the anti-MGnty and anti-C auberg assays relative to
CDB- 2914. [00099] The tested antiprogestins were ranked on the basis of the
selectivity of each conpound for the rabbit PR over the rabbit GR as
listed in Table 1. The antiprogestins were al so ranked on the basis of the
bi ol ogi cal activity in the rabbit uterus. Data presented in Table 1 show
that the affinity of |eading conpounds for progesterone receptor was at

| east 1.5 tines greater than their affinity for glucocorticoid

recept or. [ 00010QExakiSie e Ltk Sorftids of BREINSEHA TR Perf ohOH OO ly Weak he two
| eadi ng conpounds -4124 and CDB- 4059 have strong antiprogestin activity

in the rabbit uterus inAﬁagﬂ%é&ﬁgoigq}@g%t%g%iﬁlﬁlﬁﬁg%g;rﬁtglm. Bot h conpounds

| ack estrogenic, androgeni anti- estrogenic, a andr ogeni c
activities. Both conpounds possess mninmal anti-glucocorticoid receptor
activity, a feature that distinguishes themfromRU 486 and_ CDB-2914 which
are roder atl®94P7hct FHEAN ANIGIOSHEBY VFEIPHCE BIBERPET-HINdAR Agayy for their

ability to bind rabbit progesterone receptor (rbPR) and glucocorticoid receptor
(rbGR). Briefly, cytosol containing PR or GR were prepared in TEGMD buffer (10
mM Tris, pH 7.2, 1.5 mM EDTA, 0.2 mM sodium molybdate, 10% glycerol, 1 mM
DTT) from uterus or thymus, respectively, of estradiol-primed immature rabbits. For
PR binding, the cytosol was incubated with 6 nM 1,2-[*H]progesterone (50.0
Ci/mmole) and competitors were added at concentrations from 2 to 100 nM. For
binding to GR, the cytosol was incubated with 6 nM 6,7-[*H]-dexamethasone (40
Ci/mmol) and test compounds were added at concentrations from 20 to 100 nM.
After overnight incubation at 4°C, bound and unbound [*H] steroids were separated
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
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t hese assays, CDB-4124 performed slightly better than CDB-4059. TABLE 1
- RECEPTOR BI NDI NG AND Bl OLOQ CAL ACTI VI TI ES OF ANTI PROGESTI NS Anti -
r bPR/ r bGRvO2biw/34B30l Anti- rbPR/ rbGR rabbit Biol. Act. Ppmamseavionsidct .
proeestin 4239 14.80 0.60 4416 1.33 0.77 4241 9.10 0.34 4417 1.31 0.70 4361
7.20 3.03 4111 1.30 0.36 4306 5.90 0.95 4125 1.19 1.55 4363 5.75 2.53 4223
1.17 not iven 3875 5.11 1.40 4398 1.16 0.99 4362 4.74 1.25 4058 1.08 0.90
4352 4.21 0.57 4418 1.683 0. iS 4176 SI 83. 0. 20 .417% 1.03 0.00,4243_.2.90 0.00
4030 0.96 GOFPOUINYaLCHRIYeq Boinghe fBlleking cauatipss kCx ofgtandary e el 5593 0. 35
4247 2.06 1.70 4152 0.82 1.40 4205 1.99 1.00 4110 0.70 0.10

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

activity of a compound in a cell or tissue that possesses the two receptors and the

requisite transcriptional cofactors.

[00098] Also given in the Table are the relative biological activities of the same

compounds in the rabbit uterus by the anti-McGinty and anti-Clauberg assays.

Compound CDB-2914 (listed at the end of the Table) was used as the control or

reference compound (rabbit Biological Activity = 1.00) for these experiments because

results of experiments using CDB-2914 have been published before (Hild-Petito ez

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
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4059 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 1.51w0.26eb/8326 0. 18 not iven 4206 1.44 0.68 2914 1prOT/UK2@0/0E836pl € 3.
Tunmor I nduction and Latency of Tunor Appearance. [000101] To induce breast
tunors, Sprague-Dawl ey female rats were given 10 ng/ kg body wei ght of DVBA
at 50 days of age. One group of 14 rats (G oup 2)received sesane oil at 50
days of age .instead of DVMBA to serve as.th o- DVBA contrqgl.s. Animals were
wei ghed andMistRedy Rkl fegre cridganciial @anfliiar P@#lf%f%?faw R§FOPbsi ons or
swel ['ings. Tunor nodul es were noted and neasured weekly in two di mensions
wi th cal i perlybitipnef cndamatgalgreliferagon feyjcagh ebbitgvas zaleraiad aadyhaiingemel on, t he
i ndi vi dual ani mal was randonmi zed into one of 14 groups. Tunobrs appeared as
soon as 39 tikageupbf e arialalsgavaded. dfud tiksAhat@adergl @4, damstuld fntabr

i ndi vi dual not included in study). The nmean | atency period for tunor

appear ance s 18ived3Qudausncol VB & 1VR HES rﬂt% dirf i6TiRN085chalo8&AN3 AUPS
receiving DMBA in ternms of latency (p = 0.545, Kruskal-Wallis test).

daily for 6 consecutive days. On day 7, animals received progesterone by
subcutaneous injection (160 pg/day) and the experimental compound in appropriate
vehicle orally or subcutaneously for five consecutive days. One group of rabbits
received progesterone only. Twenty-four hours after the last dose, all animals were
sacrificed for removal of the uterus which was cleaned of all fat and connective
tissue, weighed to the nearest 0.2 mg and placed in 10% neutral buffered 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.

[00099] 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.
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[000102] Animals were treated for 28 days on the foll ow ng schedule. G oup
1 received daily subcutaneous (s.c.) injections of vehicle (10% ethanol in
sesane 0iWd.20rcuR32 (no DVBA control group - no tunorsPexseaedyissecei ved
vehi cl e on a schedul e deci ded beforehand to sinmulate initiation of
treatnment over a three-nonth tinme period. Goups 3 and 4 received daily
s.c. injections of RU 486 or mcroni zed progesterone at 10 ny/ kg body

wei ght, respectively. Goups, 5 throu 9 received 20 ng/ kg, 10 ng/ kg, 2

my/ kg, 1 néﬁ%ﬁléhdjf%e. TS%S/C%éh%F sgegss Q%&PWé’%%é‘?f‘t‘iWPe‘F%ﬁné%&mgg t hr ough
14 mrrored the treatnent given 5 through 9 except that 10 ng/ kg of

m croni zed (PBdd3t endbaP Sdhaye steeentipsogesitbagiotiE it thegablahposisth ons f or

i njections. [000103] The animals were assessed three tines for their |evels
of progest epoperisanrtb RlakEeyandiDB-2Hdy Buth eorajsmutls taok gstrapenict eatrogonic, a
second time after 2 1 days of treatnent; and finally after treatnent at
sacrifice watiCst\asnie -#hd Aad sinddolzBiic bbevili&s tBth GombHurRI§ HhoSRss Mlnimbil ood
sanpl es were taken by heart puncture; serum was prepared andheld frozen at

(40C. The LGHSh%oBlnblR SLAIRT AR IRRRRERURIE BENE ER LR L 45N

corticosterone were deter nal ysi s was perforned

using Statgr i us. . Differences anong the groups re_det erm ned by
ANOVA -t HES S0 LR s SHERRAG PR M et HHE ke B bipie T
Kruskal -Wallis test was used. D fferences in the neans were

these assays, CDB-4124 performed slightly better than CDB-4059.

TABLE 1. -RECEPTOR BINDING AND BIOLOGICAL ACTIVITIES OF ANTIPROGESTINS

Anti- rbPR/rbGR rabbit Biol. Anti- rbPR/rbGR  rabbit Biol. Act.
progestin Act. progestin
4239 14.80 0.60 4416 133 0.77
4241 9.10 0.34 4417 131 0.70
4361 7.20 3.03 4111 1.30 0.36
4306 3.90 0.95 4125 L19 155
4363 .75 2.53 4223 L17 not given
3875 311 1.40 4398 Ll6 0.99
4362 4.74 125 4058 1.08 0.90
4352 4.21 0.57 4418 1.03 0.25
4176 3.83 0.20 A7 1.03 0.00
4243 2.90 0.00 4030 0.96 0.30
4119 2.60 0.10 4374 0.95 2.25
4324 2.16 L10 4399 0.93 0.35
4247 2.06 L70 4152 0.82 1.40
4205 1.99 1.00 4110 0.70 0.10
4059 1.89 2.90 4031 0.69 0.70
4400 L76 2.29 4101 0.61 0.65
3247 L74 0.10 4248 0.42 0.00
4167 L.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
4206 1.44 0.68 2914 1.07 1.00

Example 3. Tumor Induction and Latency of Tumor Appearance.

[000101] To induce breast tumors, Sprague-Dawley female rats were given 10

mg/kg body weight of DMBA at 50 days of age. One group of 14 rats (Group 2)
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eval uated using the Student's t-test if the groups nmet the criterion of
being neither kurtotic or skewed. Qtherw se, the non-paranetric

Mann- Wi tweyeW13en2si n test was used. |f the sanme rats wece/usedmg4mscessed
sequentially, a paired t-test was used. If the data could be placed into
the groups for conparison, Fisher's exact test was enpl oyed. Exanple 5.
Tunor Nunber and Tunor Type at Necropsy. [000105] Aninals were sacrificed
3-5 days after the end .of the 28-day treatirent period, bl ood drawn, and
tunors’ wer éGEYRIEMG R W@ﬁ%&%&ﬁl@ﬁ?wf 1 SeRyTs ot 39-BABAr ozen
and/or placed in 10% phosphate buffered formalin for histopathol ogy. The
ti ssue sanpsbeigolieAainals warrdweigh¢dand nalnatedheerkloxlpng heanidk besion aayisigher e
eval uated for histopathol ogical classification. [000106] Hi stol ogically,
four types offcsiomsor swelbings. i endr fodelds (vEabhmePInd mdesnocareikhoimaso( ACAS) ,
papi |l ary carcinomas (PCAs), a fibrosarcoma, and fibroadenonmas or

adenof br omeggmédsfdrRiwitNdalipbRe Wigdnt ok Yo Kizk VP €9- 17844 iRehy consi dered to
represent frank malignancies. The m ni mum nunber of tunors for the

initiation cﬁ’&%ﬁs%cﬁéh{é‘%ﬁ&ivmﬁl ﬁli&lag\%\/%fseﬁn&(ﬂﬁfze& ﬂﬁ%Bﬁé %ﬁ%lt%rg{tlﬁs?aﬂi org umor coul d

be acconpanie y one or nore snmaller tunors that reach the m ni num
size. Table 2

Tl € ST L2es, LR e D50 T BRSSO LBl iy o

at the ti n?ncﬁifidiglcnroit ];I{C(l:ueded in study). The mean latency period for tumor appearance was
106 + 30 days. There were no differences between groups receiving DMBA in terms
of latency (p = 0.545, Kruskal-Wallis test).
[000102] Animals were treated for 28 days on the following schedule. Group 1
received daily subcutaneous (s.c.) injections of vehicle (10% ethanol in sesame oil).
Group 2 (no DMBA control group - no tumors expected) received vehicle on a
schedule decided beforehand to simulate initiation of treatment over a three-month
time period. Groups 3 and 4 received daily s.c. injections of RU 486 or micronized
progesterone at 10 mg/kg body weight, respectively. Groups 5 through 9 received 20
mg/kg, 10 mg/kg, 2 mg/kg, 1 mg/kg and 0.1 mg/kg of CDB-4124, respectively.
Groups 10 through 14 mirrored the treatment given 5 through 9 except that 10 mg/kg
of micronized progesterone was also added as a component to compositions for
injections.
[000103] The animals were assessed three times for their levels of progesterone:
initially, when they were about to go on treatment; a second time after 21 days of

treatment; and finally after treatment at sacrifice which was 2-4 days after the last s.c.

injection. All blood samples were taken by heart puncture; serum was prepared and
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(the ACA + PCA colum is not always the addition of the ACA and PCA per rat
colums as the tunors could be m xed types) [000107] As reported in Table
2, Goup Wo(net13gizsen the carci nogen DVBA) had no tunor ®CTRsR@osmsat ed Wit h
DVBA al one had an average of 2.67 tunors per rat. The addition of
progesterone increased the average nunber of tunors per rat to nearly 5.
Treatnent with CDB-4124 had major effects on reducing the nunber of tunors.

The avera tiplicjt ross, t he hi ghest four treatnent groyps that was
most ef f egﬁﬁlﬁg‘flf%eg@.t :4!02%-, %ﬁ?)fe@l,s Ogﬂ}?gg/tq%@ Oa%wrag.@é@rwnﬂg@&ﬂg%ndr at. This

reduction in tunor nunber denonstrates that CDB-4124 not only reduced
growt h of egritivobtapne wess determined BoEbFKeVvent ed t he occurrence of new tunors
in these animals, since each animal was enrolled into treatnment randomy
based on fi[6@llod] oAealysig®ras pérfangidusimgStateAphics Rilsn dufeehosmmonB i

papi |l ary carcinoma; FA, fibroadenoma; AF, adenofi broma; DVBA,

7, 12- di et RybihRREdc dabinihaEBPANGVX if Bk gddipdayims Adrehvell Ristdnnear ance of the
first tunor; bTX at 10 ng/ kg body wei ght Exanple 6. Effects of

Anti - Pr 099%@&%%}%&?\2@3??& Qs udeQOPHRELN LA iﬁ’ﬁ%ﬁfé% i wRyal uate the

effects of progesterone on tunor opnent and
pr ogr essi on rowt h Kkineti s,an(rjlr%s:1 r size e npnitored during the
Proat mont  perigt urpei e 2 et 4R AR mEEIS PR AhREE Mol Fhe st udy
were neasured weekly in two dinmensions with calipers. The results of these
kurtotic or skewed. Otherwise, the non-parametric Mann-Whitney-Wilcoxin test was
used. If the same rats were being assessed sequentially, a paired t-test was used. If

the data could be placed into the groups for comparison, Fisher’s exact test was

employed.
Example 5. Tumor Number and Tumor Type at Necropsy.

[000105] Animals were sacrificed 3-5 days after the end of the 28-day treatment
period, blood was drawn, and tumors were removed, weighed, measured, inspected,
and portions frozen and/or placed in 10% phosphate buffered formalin for
histopathology. The tissue samples were cut and stained with hematoxylin and cosin
and were evaluated for histopathological classification.

[000106] Histologically, four types of tumors were identified (Table 2):
adenocarcinomas (ACAs), papillary carcinomas (PCAs), a fibrosarcoma, and
fibroadenomas or adenofibromas (FA or AF), the latter two tumor types were not
considered to represent frank malignancies. The minimum number of tumors for the
initiation of treatment was >1 given that the largest (‘lead’) tumor could be

accompanied by one or more smaller tumors that did not reach the minimum size.

-54-



experinments are sunmarized in Figure 1. The data is corrected to exclude

t he nonmal i gnant FA/ AF tunor types. Tunors that increased in

Cross- secwoanal13anea by at | east 33% over the 28-day i ngpeatscan/opmssé od wer e
considered to be growing (Figure 1, black boxes). Those that decreased by
approximately 33% were considered to be regressing (Figure 1, white boxes).
QO hers were considered to be static (Figure 1, gray boxes). As shown in

unor <. | o%ﬁ%ﬁﬁ@%&ft@ RO BoRProRcE. THORET g Bt AT Re or oup

gi ven progesterone 8;@1 was statistically the same as the controls, the
proport i on infats Weatest with tle Yohirbe alonepeg 2. Ademeisqst ft eathe tinarofgherifiqep<o. 004,
Fisher's exact test). Treatnment with RU 486 |led to an apparent increase in
t he propor t(therAQA +ROA eskinngis notalnvayathe additan efticcA€ Aend ®AtA pdrsat al t hough
this was not statistically significant.[000110] Unli ke progesterone,

treat ment WolumdslaBiitk thabradoulPodBited thady wei ght decreased the proportion
of growi ng tunors (p<0.013) and increased the proportion of tunors that

T S s e

after the treat ependency
and onlythelovxg{&% %ﬁi smeffe{gjﬁ]t sof CDB- 4
124 were aBdPPs °s aP FEdted® u&lf&f’ P?rdfﬁ
progesterone at a rati o t hat was b-fold or higher. Progesterone, %I ven at
| ower rati @4ddition of progesterone 1ncreased the average number of tumors per rat to nearly

Treatment with CDB-4124 had major effects on reducing the number of tumors. The

average multiplicity across the highest four treatment groups that was most effective

(i.e., 20, 10, 2, 1 mg/kg/day) was 1.58 tumors per rat. This reduction in tumor

number demonstrates that CDB-4124 not only reduced growth of existing tumors but

also prevented the occurrence of new tumors in these animals, since each animal was

enrolled into treatment randomly based on finding one tumor of a given size

Table 2 — Effect of treatments on tumor type and tumor number.

Group Treatment” Incidence of | ACA per PCA per FA/AF no. ACA +
tumors (%) rat rat PCA per
rat

1 Control 12/13 (92) 1.17 1 3 2.67

(Vehicle)
2 No DMBA 0/10 (0) 0 0 0 0

Control

(Vehicle)
3 RU486 (10 mg)° | 13/14 (93) 2.08 0.08 1 2.00
4 Progesterone (P) | 10/10 (100) | 3.3 1.4 3 4.90

(10 mg)
5 4124 (20 mg) 13/13 (100) | 1.31 0.08 3 1.38
6 4124 (10 mg) 10/11 (91) 1.5 0.2 1 1.70
7 4124 (2 mg) 11/12 (92) 1.45 0.09 2 1.55
8 4124 (1 mg) 9/11 (82) 1.67 0.11 2 1.78
9 4124 (0.1 mg) 12/12 100) | 1.17 0.83 3 2.25
10 4124 20 mg) + | 8/10(80) 1.89 0.11 1 2.00

P (10 mg)
11 4124 (10 mg) + | 10/12 (83) 1.2 0 3 1.30
P (10 mg)
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was unable to override the effects of CDB-4124. In terns of growh rate, a
dose of 10 ny/ kg CDB-4124 was nore efficacious as conpared to 20 ny/ kg,
suggest i nyotzh@i13&t23hi gh doses, CDB-4124 coul d have sonePpragesnonBie
agoni st activity, although the effects of 20 ng/ kg CDB-4124 on tunor growh
di d not approach those of progesterone (p=0.0008, Fisher's exact test,
two-tailed). However, the 20 ng/ kg dose (but not the |ower doses) also

si gni fi gantly—hnereased cirﬂ“'% I ng progest%rone | eyel s and the effegts
wer e dose H%pe a% Im%ha w@%ﬁ’hlzzg's abl ¢ "fo suppf ess the g%%NWh of
DVBA-1 n quy t Mﬂha,g%+?l %ﬂ§ﬁ9 %a Y glaﬁgsgﬁd th P Supptr Sﬁ@uu iAagl udes
a reduction in of mammary tunors. That progestergne
itself s oW 41t2@(0qqnéyq 1T @by vegjgnd_ UMk eEManch g 1 1 usifzates the

i nportahce of Bppph@ssi ngl progestgrone in aninmals wWth established or

nascent T umMIAS adfockBigontpPar hipilGlyaRdinon N €A Iidfddchénd AF, a0daB OpmBae sim | ar
t o t hose dirgclinsegbab@yehiahc; ADBOAKRMys afidt s apfelienct oMmrfis wppt, BSSitng activity
of CDB- 405%gkg bedymicledr t o that of CDB-4124 and both compounds have stronger
t unor - suppressing activity than RU 486. Wien CDB-4124 is given al one at
noderate concentrations or in excess of progesterone, its effects

predom nate and pronote tunor regression. To the contrary, when progesterone

i's given al one OExampRX6:cEfe@y 6f ARREPrdgedinsPhoD@RbEPAsEessicn.ef fects are
growt h- enhanci ng. Exanple 7. Tunor Nunber, Tunor Size and Tunor Burden at
Necr opsy.
[000108] In order to evaluate the effects of CDB-4124, RU486 and progesterone on
tumor development and progression, growth kinetics and tumor size were monitored
during the treatment period. Individual tumors from animals with tumors in the study
were measured weekly in two dimensions with calipers. The results of these
experiments are summarized in Figure 1. The data is corrected to exclude the non-
malignant FA/AF tumor types. Tumors that increased in cross-sectional area by at
least 33% over the 28-day inspection period were considered to be growing (Figure 1,
black boxes). Those that decreased by approximately 33% were considered to be
regressing (Figure 1, white boxes). Others were considered to be static (Figure 1,
gray boxes). As shown in Figure 1, progesterone treatment increased a number of
growing breast tumors.
[000109] Although the proportion of tumors regressing in the group given
progesterone (8%) was statistically the same as the controls, the proportion of the
growing tumors (80%) was significantly higher (p<0.004, Fisher’s exact test).

Treatment with RU 486 led to an apparent increase in the proportion of regressing

tumors as compared to the controls, although this was not statistically significant.
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[ 000111] Table 3 shows the effects of progesterone, RU486 and CDB-4124 on
medi an tunor size and nean total tunor weight per animal (tunor burden).
The resulwe 200v/iBat2Be 3 are those for ACA, PCA and m xed PACA/SBMGY/ 041336 t he FA
or AF tunors are excluded. DVBA, 7,12-dinethyl benz( )anthracene; aTX for 28
days after the appearance of the first tunor; bconpared to the control

medi an tunor weight; TX at 10 ng/ kg body wei ght[000112] Progesterone

he- val ues INGRIOholMEke BBy o Seaiial P e0E dOAbar IUPEFeROES S (e

control (p>0.4, Mann-Witney-WIlcoxin test). The progesterone data are in
shar p cont rdgercased thdproporsipn ohgroaving tysrayg Ext0.H) a BaggithcpRpeitan | ower ed
tumor burden and the nedian tunor sizes, 5-fold in the case of RU486
(p<0.01) and turferk diad régpess&DP<01D3). (RestO BlgwedRBat O ofthe itumdmmaete bur den and
tunor size in the other groups were consistent with CDB-4124 affecting

tumor i ze rafredbthyg dtcRRb tloalét OvithQOBB-A234 TWaS WnGhIPplickedat- t he | onest
treatment | evel and the highest dose of CDB-4124 (20 ng/kg) was not as

effective %%Prép grtlcélpaﬂa%/négthgqmest Idf)sesé}%ﬁ-4ki§4 Wl%%%)&fe%tdl SIS U ARFS

regressed co y and were no [onger pal pab nong 11 tunors of this
type that f ol |1 owed- uring,treatment, we foupd structures at

necr opsy t@ﬁ'\f\‘é%:w@%%%%q ‘T’lée&lg[w MR ?@ﬁ%&‘ieg“g@basdﬁg}?@& suggest i ng
regression. These structures were found onl%) in the groups treated with
RU486 ( n=2)Progesterqygsba fatthaigvas S-fold or higher. "Progesterone; given at lower ratios

was unable to override the effects of CDB-4124. In terms of growth rate, a dose of
10 mg/kg CDB-4124 was more efficacious as compared to 20 mg/kg, suggesting that
at high doses, CDB-4124 could have some progesterone agonist activity, although the
effects of 20 mg/kg CDB-4124 on tumor growth did not approach those of
progesterone (p=0.0008, Fisher’s exact test, two-tailed). However, the 20 mg/kg dose
(but not the lower doses) also significantly increased circulating progesterone levels
and the effects were dose dependent. Thus, CDB-4124 is able to suppress the growth
of DMBA-induced tumors of the rat mammary gland and this suppression includes a
reduction in the size and number of mammary tumors. That progesterone itself is
shown to be proliferative and tumor-enhancing illustrates the importance of
suppressing progesterone in animals with established or nascent tumors of the
mammary gland. The results for CDB-4059 were similar to those disclosed above for
CDB-4124. Thus, the tumor-suppressing activity of CDB-4059 is similar to that of
CDB-4124 and both compounds have stronger tumor-suppressing activity than RU
486. When CDB-4124 is given alone at moderate concentrations or in excess of

progesterone, its effects predominate and promote tumor regression. To the contrary,
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wi th CDB-4124 at 20, 10, 2 or 1ng/kg (n=7), or in those treated with 20
ng/ kg CDB-4124 plus 10 ng/ kg progesterone (n=2). Since they could not be
eval uat edwbizsdwisendcal |y, their identity could not be ceafriusowdio41836

Nonet hel ess, these results suggest that anti-progestins can conpletely
regress tunors. Exanple 8. Animal Weight During the Study. [000113] The
wei ghts of the control aninmals were conpared to those receiving hornonal
treatnent tqQ better assess. tox]iroci t%/, esgsgci aléﬁ t{:@% due to CDB—éJZA The
ani mal s werdRATHETEGTWEK BY R BIOPH T 1 co83- Nk DBr thdy> Progriieronid cHeghi f i cant
differences in the animals' weights in the treated vs. the control aninmals
wer e foundate giewtleachasfinghe experiments indicating that CDB-4124 is not
toxic, even at a high dose |level. Exanple 9. Tunor Proliferation and
Apoptosis. [000114] In order to assess the effects of progestins and

ant i - pr ogestExagnsl8 7¢ diumdi NhmbeF, atiriéy Size aAd T uiesi B@lenGR Ne¢shskr om 46
individual rat tunors fromtreated an control aninmals were exam ned by
measuri ng expression of the proliferation marker Ki-67 using the Ki-67
anti body ( e I i ISt i Vi pite the
reducti on :}ﬁﬂﬂgﬁgt E?Ul?rgr%g&tggﬁlrrgres%%tﬁ%gggégwﬁgrﬂj%q:%@mﬁné‘glz??)gat ment in

G oups 3 and 6 naking themtoo Il to be re-cut, 7-12. A
3 46 andnoHlaERIEr Fize ALd mea ot dunet eight nF aninyel ftmog Rurden).

results in Table 3 are those for ACA, PCA and mixed ACA/PCA, but the FA or AF

f,lthoem G oups 1,

tumors are excluded.

Table 3 — Effect of treatments on tumor number, size and tumor burden.

Group Treatment® Number of Tumor Tumor Weight MWW test"
Tumors Burden mean (g) median (g)
g/rat
1 Control 32 4.7 1.91 0.8
(Vehicle)
2 No DMBA 0 0 0 0
Control
(Vehicle)
3 RU486 (10 mg)° | 27 2.47 1.19 0.16 p=0.012
4 Progesterone (P) | 49 7.34 1.5 0.5 p=0.42
(10 mg)

5 4124 (20 mg) 20 4.71 3.4 0.125 p=0.066
6 4124 (10 mg) 18 0.48 0.26 0.075 p=0.0003
7 4124 (2 mg) 17 4.61 2.98 0.09 p=0.012
8 4124 (1 mg) 16 0.94 0.53 0.17 p=0.0009
9 4124 (0.1 mg) 29 5.1 2.26 0.17 p=0.99
10 4124 20 mg)+ | 18 0.92 0.46 0.18 p=0.005

P (10 mg)
11 4124 (10 mg)+ | 14 3.82 2.73 0.185 p=0.013

P (10 mg)
12 4124 2mg)+P | 34 5.8 1.96 0.45 p=0.19

(10 mg)
13 4124 1 mg)+P | 45 4.28 1.19 0.49 p=0.27

(10 mg)
14 4124 (0.1 mg) + | 41 6.16 1.65 0.49 p=0.66

P (10 mg)

DMBA, 7,12-dimethylbenz(a)anthracene; “TX for 28 days after the appearance of the first tumor;
°compared to the control median tumor weight; “TX at 10 mg/kg body weight
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experinments, in which proliferation was neasured as a percentage of cells
expressing Ki-67, are summarized in Table 4 : Table 4 : Proliferating tunor
cell s by W0-260/Genzap Treat ment % cells positive Conpare@CrasSmoirmts t-test
1 Control tunors 13.5 + 7.8 12 3 RW86 (10ng/kg) 12.9 + 7.0 p = 0.85 10 4
P4 (Progesterone) (10nmg/kg) 25.7 + 5.8 p = 0.0007 9 6 4124 (10 nmg/kg) 5.1 +
4.2 p=0.007 11 4124 + P4 (10 + 10) 15.5 + 12.2 P = 0.66 ANOVA p =

0.0001 [P4 > ntrol, RU486, 4124+P4>4124] Post-anal ysis _ by .the ltiple
Range Test [[%fg‘(i%fa] 19@@6%5@9%9%% s esstag %ﬁ%@@&ﬁl@g@f&%%qﬁ%eram ng
cells conpared to controls and CDB-4124-treated aninmals. Progesterone |ed
to the higliesersptspeves dhe lucs etdrengfrsitistiea ytsigngflest camparcgfodhese adas beyond
that seen in the control, RU486, or CDB-4124 plus progesterone groups.

Tr eat ment whd donGOB(p4-024 MdnoAW hitee-Walcaxinawes). PheogrogdstavoncodatKare6r siposi t 1 ve
cells than any other treatnent and the proportion was | ess than that seen

in the contchtrast tolthSSUST tRERRI-fRgb R RAUS6ahe BIML4M 4 RywekB thAdd bexlah bi t ed
| ess proliferation (fewer Ki-67-positive cells) than tissue sanples from

rats treat %ﬂd‘fﬁetrge(ﬁgl ﬁl%f?or(s&esz, PfoP@ i tht 'chs%%tfRUigla'{Ed:O.%Bé'nﬁ]i%é]foidsfogor e potent

than RU 48
CDB-4124 (p<0.001). Reductions in tumor burden and tumor size in the other groups

were consistent with CDB-4124 affecting tumor size at 10, 2 and 1 mg/kg. CDB-
4124 was ineffective at the lowest treatment level and the highest dose of CDB-4124
(20 mg/kg) was not as effective as the 10 mg/kg dose. It should be noted that some
tumors regressed completely and were no longer palpable. Among 11 tumors of this
type that were followed-up during treatment, we found structures at necropsy that
were cystic filled with hemorrhagic substance, suggesting regression. These
structures were found only in the groups treated with RU486 (n=2), in those treated
with CDB-4124 at 20, 10, 2 or 1 mg/kg (n=7), or in those treated with 20 mg/kg
CDB-4124 plus 10 mg/kg progesterone (n=2). Since they could not be evaluated
histologically, their identity could not be confirmed. Nonetheless, these results

suggest that anti-progestins can completely regress tumors.
Example 8. Animal Weight During the Study.

[000113] The weights of the control animals were compared to those receiving
hormonal treatment to better assess toxicity, especially that due to CDB-4124. The
animals were weighed weekly during the 27-week study period. No significant

differences in the animals’ weights in the treated vs. the control animals were found
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in preventing proliferation in breast tissues (p = 0.01 1, one-tailed
t-test). The effects of CDB-4124 were also different than CDB-4124 + P4
(p=0. 048,wo-20@9133723Mor eover, treatnment with CDB-4124 pl eeTR%2000041836 f ewer
proliferating cells than P4 alone (p=0.030, t-test). Proliferation declined
in the groups in the follow ng order: progesterone (nost proliferation) >
control = RU486 = CDB-4124 + progesterone > CDB-4124 al one. Thus, CDB-4124
decreased progliferating cells even .in th resence of an equal anount of
added progé‘%g@ﬁ‘} Q?tﬁﬁmiri@fn%ﬁtﬁi&a&gg%h%g?q%gi?‘ﬂlétnéﬂwixw’ £ A ahieh unor s by
an apoptosis hybridization kit (Oncor, Gaithersburg, MD). The cells in
apopt osi s Wepeleselal uated in the peripheral areas of the tumors and far from
necrosis. At least 1,000 cells per tunor section were evaluated. A clear

di fference anong the treatnent groups relative to those of the contro
untreated ani mals as sheimpidy. TRIMOr ProliftAdtich and A. 6i9si S (% of cells in
tunors in programmed cell death G oup Treatnent % cells positive Conpared
to Controls t-test 1 Control tunors 0.81 + 0.31RU486 (10ngy/kg) 3.34 + 2.57

D 54009, QodiRuPORR LA S SETIEE of pdfestinl uitf alli ke i ottt (10 MBI ko)

proliferation, tissue sections derived from 46 individual rat tumors from treated an

control animals were examined by measuring expression of the proliferation marker
Ki-67 using the Ki-67 antibody (NeoMarkers, Fremont, CA) and
immunohistochemistry. Despite the reduction in size of many tumors in Groups 3
and 6 following treatment in Groups 3 and 6 making them too small to be re-cut, 7-12
ACAs from Groups 1, 3, 4, 6 and 11 were re-cut. The results of proliferation
experiments, in which proliferation was measured as a percentage of cells expressing

Ki-67, are summarized in Table 4:

Table 4: Proliferating tumor cells by Ki-67

Group Treatment % cells positive Compared to Controls t-test n
1 Control tumors 13.5+7.8 12
3 RU 486 (10mg/kg) 129+£7.0 p=0.85 10
4 P4 (Progesterone) (10mg/kg) 25.7+5.8 p=10.0007 9
6 4124 (10 mg/kg) 51+4.2 p=0.00 7
11 4124 + P4 (10 + 10) 15.5+£12.2 P=10.66 8

ANOVA p=0.0001 [P4 > Control, RU486, 4124+P4>4124]

Post-analysis by the Multiple Range Test
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ANOVA p = 0.003 [4124+P4 > Control, P4; RU486, 4124+P4>4124, Control]
Post -anal ysis by the Miultiple Range Test [000117] A post-analysis by the
Mul ti pl e Wang®/iBers i ndi cated that CDB-4124 plus progestrerarseoondissed

hi gher apoptosis than the control or progesterone -treated aninals.

Mor eover, RU486, CDB-4124 and CDB4124 pl us progesterone induced higher
apoptotic cell death than observed in the control tunors. The effects of

treatenent it -4124 were not. different than RU486 =0.73, (-test).

Sinmlarly, [m{l&qéf?gr@ggstﬁpnmr%mtﬂs\@%e%@ mllggat@sggﬁw@mwﬁw( p=0. 98,
t-test). These results suggest that, in the presence of approxinately equal
amount s of cphriseleenekbies ] qtented sramplon dragssicracaert fo-the bighett prPPODBM 24 Wit h
apoptosis. On the contrary, CDB-4124 |eads to increased apoptosis conpared

to P4 (p=0.0026ls prelifesdting ahti érae grosvth ovaa ppporeinthatsyereinghs nodist yWREAICOB- 4124
and progesterone. The ability of CDB-4124 to decrease proliferation appears

to be i mpordE®i4 1Pl fib@oéeb't@ﬁfne%ﬁﬁ%%%ﬁ&'ﬁm@&%iﬂi ¢ »BAM 1 4G I2dtdPeRAse one
of the mmjor differences between -4124 and RU 486 is that CDB-4124

reduced pr%'réééo i@ HOR -5 &iﬁﬁ‘?e{@ell@ftﬂaﬂncaingﬁﬂd ke n&ﬁcﬁtﬁ@gr Britdhf4d uption or

suppressi o a strong pro erative ect of progesterone Is a plausible
e o e SR 15T PSS PR 0P SRR B o essi o

exhibited less proliferation (fewer Ki-67-positive cells) than tissue samples from rats

treated with RU 486 (p = 0.021, t-test). Thus, CDB-4124 is more potent than RU 486

in preventing proliferation in breast tissues (p = 0.011, one-tailed t-test). The effects

of CDB-4124 were also different than CDB-4124 + P4 (p=0.048, t-test). Moreover,

treatment with CDB-4124 plus P4 led to fewer proliferating cells than P4 alone

(p=0.030, t-test). Proliferation declined in the groups in the following order:

progesterone (most proliferation) > control = RU486 = CDB-4124 + progesterone >

CDB-4124 alone. Thus, CDB-4124 decreased proliferating cells even in the presence

of an equal amount of added progesterone.

[000116] Apoptosis was evaluated in the same tumors by an apoptosis hybridization

kit (Oncor, Gaithersburg, MD). The cells in apoptosis were evaluated in the

peripheral areas of the tumors and far from necrosis. At least 1,000 cells per tumor

section were evaluated. A clear difference among the treatment groups relative to

those of the control untreated animals as shown in Table 5:

Table 5: Apoptosis (% of cells in tumors in programmed cell death

Group Treatment % cells positive Compared to Controls t-test

1 Control tumors 0.81 +£0.31
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in tunor tissues. [000118] The tunors that were evaluated for proliferation
and apoptosis were al so assessed for expression of estrogen and

pr ogest erwoaoeeicenBor s by i mmunohi stochem stry (1 HC). TreTaseaentmsge of
cells positive for ER and PR was determ ned and anal yzed. Tunors were
grouped into four different categories: tunors with 0% of cells expressing
ER, tunors with 10% of cells expressing ER, tunors with 15 to 30 % of cells
expressing ER a rs, wth 30-50% of cells expressj ER. In general,
unt r eat eg turmrsq{%c%gﬁgirsn‘t;%%tly expressetf BR’ Qut of plé)‘({agrmrs anal yzed, all
12 expregsed ERp,RQUL QUL @fLdhese 12 s cont ai ned,;30- 50% ER-posi tive
cells. In contras"t(: (%%Stunt)r(gar?%%?contrld}lgu%naaﬂors, 3 &f 7 anal yzed CDB-4124
treated tunors di t contain ER-exp sjng cells, cont ai ned 30-50%
of ERexpé essi ngq:l:éeil(mm%/kr‘? only one sagr‘r%sieg'@ont ai ned @gﬁgo per cent of

i +T1Qus, t reat ment vvitjikilu3486 or CE;DB()QN% 4 | owered the

ER- positjve cell
"1 cel | s‘@%“u‘at express ERs. [00%)

nunber o Tr eat nent h progesterone
resulted in increased nunber of cells expressi n? ER in _conparison to

sanpl es from COBY#12% or RU 486 treat Bd"4h nal s.44lﬁﬁi§§f{ﬂigﬁ§f‘;' Briobf

CDB- 4124 and progesterone tended to produce a p§ ztt_gnrapsig?’rtgzné?ljmll /L 1p.that
of CDB-4124 alone treatnent. This result is in agree Nt W th the ©

[000117] A post-analysis by the Multiple Range Test indicated that CDB-4124 plus
progesterone induced higher apoptosis than the control or progesterone-treated
animals. Moreover, RU486, CDB-4124 and CDB4124 plus progesterone induced
higher apoptotic cell death than observed in the control tumors. The effects of
treatement with CDB-4124 were not different than RU486 (p=0.73, t-test). Similarly,
the effects of CDB-4124 were the same as CDB-4124 + P4 (p=0.98, t-test). These
results suggest that, in the presence of approximately equal amounts of progesterone,
tumors respond to the anti-progestin CDB4124 with apoptosis. On the contrary,
CDB-4124 leads to increased apoptosis compared to P4 (p=0.020, t-test). There is no
apparent synergism between CDB-4124 and progesterone. The ability of CDB-4124
to decrease proliferation appears to be important for the tumor suppressor activity of
CDB-4124 because one of the major differences between CDB-4124 and RU 486 is
that CDB-4124 reduced proliferation much more efficiently than RU 486. An
interruption or suppression of a strong proliferative effect of progesterone is a

plausible mechanism by which CDB-4124 may reduce proliferation.
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observation that the conbination of 10 ng/ kg of CDB-4124 + 10 ny/ kg
progest erone had tunor-suppressing effects including decrease of tunor
nunber, iwbi2bowizerezof tunmor growt h and decrease in tunpPCHAISgIL/041836
general, long-termtreatnent with anantiprogestin tends to drive down the
| evel of ER in tunors whereas progesterone tends to work in the opposite
direction. Exanple 11. Expression of Progesterone Receptor (PR) in Tunors.
[ 000120] Untreated tunmors ¢onsjstently expressed PR 12/1(2J2tum)rsé1.S In
general , unErampled® Jrxpressianolestrogen ane, pregesisrongrecepioshdEsand kBskt ore it
is possible that many malignant tunors are expressors of these two
transcription factors. Treatmnment W twmexLig®es.appeared to be neutral for PR
and CDB-4124 |lowered the | evel of PR expression. Interestingly, in three
tunors, RU 486 led to |loss of ER but retained | ow positive | evels of PR

Pr ogest er oneog1a8petih¢ @inior SRt WRcaxplessiferprollReatioahil apsiteNis atrc@d 4124 and
progesterone tended to produce a pattern nore simlar to that of CDB-4124

al one; consj| t j 1 inati on of 10 ny/ kg of
CDB- 4124 +%%%%§§fﬁg grgﬁﬁ%gﬁf%n eghﬁfﬁﬁgfﬁﬁﬁﬁgg?g&ggﬂafh pattern, and tunor

wei ght. In.general ong, t tr.eat ment. wt - 41.24 .t S drive down
the Tevel dPRREORioetRe R a8 vRRShelt bR TR E i R Habre
tunmors mai ntai n progeste e responsi veness in

{ EE"S‘r éieﬁigéf%%%in‘éﬁaglgé‘%me Tomesnire oipcdspithy diHecer se@Pscs:

anti-progestins on serum hornone | evels.
tumors with 0% of cells expressing ER, tumors with 10% of cells expressing ER,
tumors with 15 to 30 % of cells expressing ER and tumors with 30-50% of cells
expressing ER. In general, untreated tumors consistently expressed ER. Out of 12
tumors analyzed, all 12 expressed ER. Four out of these 12 tumors contained 30-50%
ER-positive cells. In contrast to untreated control tumors, 3 of 7 analyzed CDB-4124
treated tumors did not contain ER-expressing cells, none contained 30-50% of ER-
expressing cells and only one sample contained 15-30 percent of ER-positive cells.
Thus, treatment with RU 486 or CDB-4124 lowered the number of cells that express
ERs.
[000119] Treatment with progesterone resulted in increased number of cells
expressing ER in comparison to samples from CDB-4124 or RU 486 treated animals.
The combination of CDB-4124 and progesterone tended to produce a pattern more
similar to that of CDB-4124 alone treatment. This result is in agreement with the
observation that the combination of 10 mg/kg of CDB-4124 + 10 mg/kg progesterone

had tumor-suppressing effects including decrease of tumor number, inhibition of

tumor growth and decrease in tumor weight. In general, long-term treatment with an
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[ 000121] The concentrations of steroid hornones were determned three tines
during the study: before the beginning of treatnents, after 2 1 days of

t reat mentwendo%iswaBl y after treatnment at sacrifice whiclrCcras2894433ys after
the last s.c. injection. Al sanples were taken by heart puncture. Serum
was obtai ned and held frozen at -40 OC. The levels of steroid hornones were
determ ned by ELI SA. [000122] The results of progesterone neasurenent in
rats are given in Table 6 : Table 6 : %ffﬁ t. of treatnent on serum
progesteroﬁeﬂg@gmﬂpﬁ%ﬁé%@e?f% Rvighirde vl ok B@ﬁeﬁ% 8§ PYCUBIMF ol s (group
1) = p <0.05 cnp'dto P4 (group 4) [000123] There was no difference in

t he serum [enslgés werlomghe eppasye divetigst t he groups before treatment (p=0. 49,
ANOVA) or after treatnent (p=0.35, ANOVA), but significant changes were
found with treatnment (p=0.000, ANOVA). Many regi nens rai sed progesterone

conpared to themaﬁgﬂ@lﬁ,E@lmeﬁbnabfprdgésfehﬁ&qz@reptququeimhnﬁs.t he hi ghest
anounts of RWA86 and CDB-4124 (Table 6). Significant differences that
occurred anong the groups treated for 2 1 days were specific to the

follown = | - I Spt : 8 t hree
hi ghest gogggﬂgﬁfggg?%%éhﬁggg%u¥ﬁg&%ﬁgﬁé@?&%agmﬂggégtgFHEéBﬁh%%lE%Ius

pr ogest erone - 4059 did n ai se_ser est erone .l evel ver that
P ound bet otBUEREBTHER: HrCYRL U THEPIEES dOotid BYanerehet s Dbl
progesterone returned to day O levels for all the groups except the group
recei vi ng OpBymaignagt (POOFHTR GXMIPersH defss twe Hagsciiftiehiactors. e Frepanent

with RU 486 appeared to be neutral for PR and CDB-4124 lowered the level of PR
expression. Interestingly, in three tumors, RU 486 led to loss of ER but retained low
positive levels of PR. Progesterone tended to raise PR expression. The combination
of CDB-4124 and progesterone tended to produce a pattern more similar to that of
CDB-4124 alone; consistent again with the effects of the combination of 10 mg/kg of
CDB-4124 + 10 mg/kg progesterone on tumor number, growth pattern, and tumor
weight. In general, long term treatment with CDB-4124 tends to drive down the level
of PR in tumors, whereas progesterone tends to work in the opposite direction. Thus,

tumors maintain progesterone responsiveness in the presence of progesterone.
Example 12. Testing the effects of anti-progestins on serum hormone levels.

[000121] The concentrations of steroid hormones were determined three times
during the study: before the beginning of treatments, after 21 days of treatment and
finally after treatment at sacrifice which was 2-4 days after the last s.c. injection. All
samples were taken by heart puncture. Serum was obtained and held frozen at —40

°C. The levels of steroid hormones were determined by ELISA.
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denonstrate a drop in serum progesterone when treatnment was w t hdrawn
(p=0.004, paired t-test, one-tailed). The failure of progesterone alone to
rai se itswoumosgBe2 concentrati on was perpl exi ng but cowrla/usaws/olbman due to
the fact that hi gh exogenous progesterone suppressed endogenous producti on.
Exogenous progesterone could al so have been netabolized between the s.c.

I njection and the bl ood draw whi ch was perforned 20-24 hours l|later. The

| ack of effect of - 4059 at 10ngy/ kg concentration on | evel s of endogenous
progest er odﬁﬂqmgmﬁgﬁreﬁw PrsRgdETN TR TG EINg Y AICBRETTSIADIA Ot hat
concentration. Exanple 13. Measuring Cortisol. [000124] Several different
experinental systens support a conclusion that RU 486 increases Corti sol

because Ribld86Effasg of tregngnbon serghpoarstetaneoi d properties in hunmans and
primates. [000125] However, rats treated wilt h RUS&86 Patges®romg(aog/showed |no

si gni fi cantGrelipf f er enbreatinantt(h®) | evel s of Cort i Sefore T coBurmstX r atfter TXeat ed
with either TDB-4[124 oro®dB- 4059 at M4 sare dos® | evegl s H&d si|gni f4cant|ly
hi gher |evels of ser umVeli¢'e i sol |t han Sfats flrom a8’cont rlol n1r5m|p [ ﬂﬂ(?’??ﬁ]
These hj gher?l evels wile@NBA ¢ he |rand®a8f 3-4 ugidl (30- 40 Ng/ ) . ﬁﬁe
ef f ect shwere—dose depeéU%%% A thatni%%rea°ing %%ses —CEE-4124 !%ﬁ to
i ncreaspd Cotti sol . 10 ma/kg od 19 30 20
4 Progesterone (P4) mean 51 55 54
10 mg/kg sd 18 21 11
5 4124 mean 61 96* 58
20 mg/kg sd 24 27 11
6 4124 mean 52 77 43
10 mg/kg sd 28 21 33
7 4124 mean 59 74* 56
2 mg/kg sd 22 16 19
8 4124 mean 64 47 42
1 mg/kg sd 24 21 30
9 4124 mean 54 53 53
0.1 mg/kg sd 20 25 28
10 4124 + P4 mean 43 80= 66
20+10 sd 16 21 32
11 4124 + P4 mean 52 74= 55
10+10 sd 18 12 14
12 4124 + P4 mean 46 64 55
2+10 sd 24 15 14
13 4124 + P4 mean 58 70 40
1+10 sd 20 19 18
14 4124 + P4 mean 55 57 41
0.1+10 sd 17 16 18
15 4059 mean 57 58 47
10 mg/kg sd 16 25 24

*p <0.05 cmp’d to controls (group 1) =p < 0.05, cmp’d to P4 (group 4)

[000123] There was no difference in the serum progesterone levels amongst the
groups before treatment (p=0.49, ANOVA) or after treatment (p=0.35, ANOVA), but
significant changes were found with treatment (p=0.000, ANOVA). Many regimens
raised progesterone compared to the controls, especially in those groups receiving the
highest amounts of RU486 and CDB-4124 (Table 6). Significant differences that

occurred among the groups treated for 21 days were specific to the following groups
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[000127] This difference in effects of RU 486 versus CDB-4124 or CDB-4059
on Cortisol levels can be explained by assumng that after 2 1 days of
chroni c dweingy/13a&728at |iver was able to netabolize RU 486Thmstaoen4isBan
either of the two CDB conpounds. Exanple 14. Measuring Corticosterone.
[ 000128] Corticosterone is the nost abundant glucocorticoid in rats. The
effects of the SPRVMs on Cortisol may be secondary to strong effects on

corticosterone s et t er | or i s _phenonepon, the | evel

corti cost elBne %l&eqﬁ%‘é@ﬁr\iéﬁ? FFsé'r%ﬂp 6, thritlage E‘@gﬁ%db?eﬁé&gtﬁfgﬁg%&tanéhanges
in Cortisol |evels, such as groups treated with CDB-4124 at 20 ng/ kg or
10mg/ kg. Fdhe hlghﬁpsatvv@d%,%toﬁ@%ﬁoﬂ 2vilmyprgeentgrencner@BA058 dadretyaide a group
that received 20 ny/ kg CDB-4124 plus 10 ng/ kg progesterone, a group that
recei ved 1Gcmmd pgg&SitBodd Réclpbus thét fogd Kigefprearpashat anthe 18 ngy/bgigodeHentel
received 10 ng/ kg RU 486, a group that received 10 ng/ kg of progesterone

al one, a CQ&&é&'Se@ﬁrﬁ?&%ge@t@fbn@r&ﬁﬁM@té Bat o tivelsTet all @6 ghotps M@t ard had no
tunors. The |l evels of corticosterone were 10-40 tines higher than the

level s of Qo5 80livin Q124 Qﬂ%’ﬂé@g/lkg%\}\%isﬁrggés?e?&f‘e ffiq9 Oups with

respect to ean cortrcosterone observed. ere were no
di fferences, anp the 8 .groups before treatnent é}pzo..4 Kr us -Vl lis
testy, - aft demanaie o drodrs PRt i i VBT e i e LR oy
after 28 days of treatnent and at sacrifice (p = 0.061, Kruskal-Vallis
test). Themairgéktest, one-tailed). The failure of progesterone alone to raise its own serum
concentration was perplexing but could have been due to the fact that high exogenous
progesterone suppressed endogenous production. Exogenous progesterone could also
have been metabolized between the s.c. injection and the blood draw which was
performed 20-24 hours later. The lack of effect of CDB-4059 at 10mg/kg

concentration on levels of endogenous progesterone in women may provide an

advantage over CDB-4124 at that concentration.
Example 13. Measuring Cortisol.

[000124] Several different experimental systems support a conclusion that RU 486
increases cortisol because RU 486 has strong anti-glucocorticoid properties in
humans and primates.

[000125] However, rats treated with RU 486 at 10 mg/kg showed no significant
difference in the levels of cortisol. In contrast, rats treated with either CDB-4124 or
CDB-4059 at the same dose levels had significantly higher levels of serum cortisol

than rats from a control group.
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no statistical difference in levels of corticosterone between animals with
tunors andw thout tunors at either 2 1-days (p = 0.94, t-test, two-tailed)
or at sacwohRh@e3¢p3= 0.37, t-test, two-tailed). [000129pcTasomasursas ef f ects
of exogenous progesterone on serumcorticosterone, the |evels of
corticosterone were conpared in 3 paired groups that differed in whether
they recei ved exogenous progesterone (e.g., conparisons of control versus

progestero ofr. 4 at 20 er sus / pl us
progest er oﬂ@ml&ﬁlcgﬁﬁe %ﬂle’é{“ilé“f‘?ﬁ?%g‘ﬁ?/%ﬁg%gﬁ‘ﬁﬁg 4P n@én'ﬁgfﬁ@ pl us
progesterogg%. There was a statistically significant difference detected:

t he | evel s cffcteavere desstdspordentvartbatiioressen doscsef RBst 124 dett tedneskashd
progesterone after 2 1 days of treatnent (p = 0.029, Mann-Witney W/I coxon
test, two-tcartilsed). This effect was not verified in sera taken at sacrifice.
No differences in serumcorticosterone were found between the progesterone

and the CDio#gh24) 9TRIYRSFertM iR EABAS bERONBcaREuE OB HRW 248CCOBAUIBY .on0r t he
RU- 486 group and the CDB-4124 groups. [000130] The rel ationshi p between

serum Cor tighl.oAfdeIS E4 R %@ﬁa{wl ér?‘;[;f a?srsl‘?rﬂﬁlg tHat%?t%P%g?% \eﬁ%n?cl cﬁ)%mggé% ned 4 1 ”

There was a strong positi corrélation

doo (12 = 086y b iedtir Sh%eE o e e b 808 bt bupe e

the relationship far less strong (r2 = 0.34 for Goup 10 and r2 0. 37 for

G oup
Example 14. Measuring Corticosterone.

[000128] Corticosterone is the most abundant glucocorticoid in rats. The effects of
the SPRMs on cortisol 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, and a group that did not receive DMBA and had no tumors. 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 8 groups before treatment (p = 0.43,
Kruskal-Wallis test), after 21 days of treatment (p = 0.57, Kruskal-Wallis test), or
after 28 days of treatment and at sacrifice (p = 0.061, Kruskal-Wallis test). There was

no statistical difference in levels of corticosterone between animals with tumors and
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11, respectively). Progesterone itself showed no such positive relationship
(r2 =-1.0). The control group denonstrated no rel ati onship between the two
gl ucocor twoan@s13¢22 = 0.064). Thus, increased |evel s of PCONIS2@OI04i1886 gr oups
receiving CDB-4124 are correlated to |l evels of corticosterone, due perhaps
to conversion fromcorticosterone that is sonmehow enhanced. This is
consistent with an effect of CDB- 4124 seenabove: an effect on netabolic

enzymes respqnsi ble for of pro sterone and Cortisq 1]

Al t hough ndwﬁ% Oéwteeet%le 13;@@(2 e e WPt e 9T g 33613 ef‘r%p @33 of the
rat was found, neve'rthel ess, for saf ety reasons, patients given CDB-4124 or
CDB- 4059 itreseH@oeailed] i nical trials should be nonitored for possible
anti-glucocorticoid effects including a possible increase in serum

Cortisol, 4e0ali28psTenmaayre offcACTHFExoEx@ IpeoghSterohe shisagmArdrtiegstabnd, er at i ve
Effects of SPRVMs in Tanoxifen-resistant Breast Cancer Cells. [000132] Two

cell lines tRsRveIS Qﬂeor%t&oﬁ@wéﬁdonwig%fb@ iB8hairkd gl%u%JchTah@lfi%fEdl iBSiHea@en,
tanmoxi fen) and LY-2 (a variant of 7 resistant to tanoxifen).

Proliferat 'tﬁ’eﬁr ﬂeé i S‘ﬁ’ous n%%st\éf‘olnle rgéd‘kc&% birionPb ARl 9 3 cells are

added to e ture ium and~drug solutions are added to wells

\ému:)BI gmepﬁ[ E@gﬁsﬁewng&ﬁ@ﬁ?@g% QﬁTTE/grg&tﬁ]{%u%ﬁw 4@%%@ gﬂ%k%?iuét ions are

tested, in pgggpelstlegoiteeor Cfflr)l% 4124 at7 180 rrpl\él/kg Ve%sous%B 4124 at 10 mg/kg plus
progesterone). There was a statistically significant difference detected: the levels of
corticosterone were lowered in animals treated with progesterone after 21 days of
treatment (p = 0.029, Mann-Whitney Wilcoxon test, two-tailed). This effect was not
verified in sera taken at sacrifice. No differences in serum corticosterone were found
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.
[000130] 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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Sanpl es include tanoxifen al one, each of the conmpounds of the instant
specification and tanoxifen in conbination. [000133] After a four-day

i ncubat i omp 206ve13wRdi um i s replaced with fresh nedi um comcaiuskevg/oarsag, and
after a total of seven days, the cell nonolayers are fixed with
trichloracetic acid and stained with sul forhodam ne dye. Absorbances (492
nm of the extracted dye solutions are neasured with a Titertek Miltiscan
pl ate reade Dose espon urves ercen | absor bances vs. drug
concent r at i gﬂ%ﬁ) ag cHe ?tﬁll?ﬁ(i’écim?ﬂn r&%ﬁontsé?“e{ﬁ ts@% PERSSIGENG AR def i ned as
t he drug concentratlons(nlcronDIar) whi ch inhibited 50%proliferation. 1C50
val ues arecedispel ative with a potency of a tested drug in inhibiting cell
proliferation and therefore provide information required to identify
conpounds 400G18b] eAftboughrreveionp efettyod €TB-dll 24 en dici ppimarf gturecorticoid of
tamoxi f en-resi stant breast cancer cells. Exanple 16. Antiproliferative
Effect of QhBrafddéfamnd, ddverthleyBlodSere agahg,gmahs BRCACYBLY eI N6 TOB- i N

Ar omat ase- Over expressi ng T47D Br east ncer |1's. [000134] Aromatase

i nhi bi tion I@§§ npﬁ?a%g? cﬁltﬁgalfth{tﬁtshd eﬁfon}t&%a %s& anﬁ%g?ﬁégcgrtfcg ptor

positive br east cancer patient termnatio I cacy of aromatase
inhibitors | VItI’IO has be g) dlfflcult si nc tlherﬁ breag&mncer cells
express veryeriiiguding § pass éeélnﬁﬁetaﬁ/’int%?rurﬁ‘ﬁ SOlaf’ %1688r Xpr essi ng
T47D cell line was constructed by cloning the aromat ase gene (hCYP19Al)

from human pl acental cDNA
Example 15. Testing Anti-proliferative Effects of SPRMs in Tamoxifen-resistant

Breast Cancer Cells.

[000132] Two cell lines are used: MCF-7 (a cell line sensitive to the antiestrogen,
tamoxifen) and LY-2 (a variant of MCF-7 resistant to tamoxifen). Proliferation is
measured in 96-well microtiter 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 puM.
Samples include tamoxifen alone, each of the compounds of the instant specification
and tamoxifen in combination.

[000133] 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
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into manmal i an expression vector pcDNA3.1 and stably transfecting T47D
breast cancer cells keeping enpty vector as a control. Sequencing data of
reconbi nawo 2p@DR31 carryi ng hCYP19Al denonstrated 100¥CBItm609/0i183¢ O
hCYP19Al ORF regions. The aromatase transfected cells were screened and
sel ected for overexpression of aronmatase active proteins. The aromatase
expression of a singlecell clone (T47Daron) was confirmed by RT-PCR

Western bl ot, Estrane ELISA,. an . ell. proliferation assays.. The RT-PCR
showed appf(’é&‘ir%f)%fo)yw@ﬁ-f /f‘ateﬁi @rﬁépm&%ﬁt&’sil ‘@flueé%%&rﬁaélvm@ in

T47Dar om conpared to parent T47D cells, denonstrating high expression of
aromat ase PRNACWPL htested Wiraghinunhibsingsst eraderationigied thoreforepprvedsi on of the 58
kD aromat ase protein was confirned by Western bl ot anal ysis using nouse
nonocl onal iafotmatamaraitiesieto addnitifo chresounds surabisfer prepee g gpegsolifotatidet ect ed
in T47D control cells. Hi gh aromatase activity in 747D al0Ol 11 cells was

confirmed Ry testhmBRifertekRAnkbilcast Ban®E batls. hi gh level s of Estrone were
detected on treatnment with 10 nM Androstendi one for a period of 24 hours

conpared to T47D control cells. Estrone ELI SA shows | ess absorption at

310111 cel 1 CPR TSt AielpraRB AT RI ol (RBAT2A Bg R AlomatigitbiR oy e

for two days, then treated with CDB-4124 at concentrations of 1 2l
3nM  4niv aﬁzﬁ@mmgirlt%hw@ﬂp SyAsematagefLvesexuessing 1D Hyeasy “G%E%% ar coal
strip

[000134] Aromatase inhibition has become the first line of treatment for steroid
receptor positive breast cancer patients. Determination of the efficacy of aromatase
inhibitors in vitro has been difficult since the known breast cancer cells express very
little aromatase activity. Thus, an aromatase overexpressing T47D cell line was
constructed by cloning the aromatase gene (hCYP19A1) from human placental cDNA
into mammalian expression vector pcDNA3.1 and stably transfecting T47D breast
cancer cells keeping empty vector as a control. Sequencing data of recombinant
pcDNA3.1 carrying hCYP19A1 demonstrated 100% Blast hit to hCYP19A1 ORF
regions. The aromatase transfected cells were screened and selected for
overexpression of aromatase active proteins. The aromatase expression of a single-
cell clone (T47Darom) was confirmed by RT-PCR, Western blot, Estrone ELISA, and
cell proliferation assays. The RT-PCR showed approximately 32-fold higher
expression of aromatase mRNA in T47Dyom compared to parent T47D cells,
demonstrating high expression of aromatase mRNA with or without testosterone
induction. Expression of the 58 kD aromatase protein was confirmed by Western blot

analysis using mouse monoclonal anti-aromatase antibodies. Aromatase expression
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FBS/ phenol free MEM nedi um condition. Untreated cells were used as a
control. The crystal violet assay was used to neasure cell proliferation.
The dye iwothesi3amsay, crystal violet, stains DNA Uponpsolusbeoiozessé on, the
anount of dye taken up by the cells can be quantitated in a
spectrophotoneter. Treatnent with CDB-4124 inhibited proliferation of
T47Darom cel | s in a dose-dependent nmanner. See Figure 2. [000136] T47Dar om

cells were then plated. i 4 wel a at 10, 000 ceII I a treated,
after two meobﬁetr%ﬂwaftﬁcow# HQLSO% EPEIAE 24160 MY ?ﬁa@s@e

DLam nogl utethimde (AGM in the presence of 1 thestosterone for a peri od
of 4 days urfdepnivgRadely Esttomaﬁél%drltt Higicglys bighdevsts afdistropg wirefdetestddon

measured. The results are provided at Figure 3. [000137] T47Darom cells
wer e t hen phateathdént wath MedM Aol dadseandaine X0r; D6 aeledfl2e/haatd coapdrddrte a4, aft er
two days of incubation, with: (1) 100 nM of DL-am noglutethimde (AGV) + 1

mM CDB- 412%on&&)ceﬂt@OEﬁMn@fEL@SA%wagwsya&prtf&l%@45(1}@1/Dfor+T427Dﬂ}ﬂm6&% 4124; (3)
100 nM of DL-am noglutethimde (AGW) + 3 nmM CDB-4124; or (45 100 nM of

DL- ami nogl yp gl é@ﬂe@t&j%&ﬁ%&oﬁ & gM CDB- 4124, for a period of 4 daysunder
normal culture conditions in t}te presence of 1 nM testosterone and t he

The- i nni bi d0GHISF ZIPSprtsl' Rearnih vt 1 plfat 8aP0 S AT R a1 on
of AGM and CDB-4124 was dose-dependent. Sur pr i sr ngly, a syngergistic effect
of the contPnato dss.chenamatecthgith CDB- 4124 at concentrations of 1 uM, 2uM, 31iM,

4uM and 5uM for a period of 4 days under normal culture (10% charcoal strip

FBS/phenol free MEM medium) condition. Untreated cells were used as a control.

The crystal violet assay was used to measure cell proliferation. The dye in this assay,

crystal violet, stains DNA. Upon solubilization, the amount of dye taken up by the

cells can be quantitated in a spectrophotometer. Treatment with CDB-4124 inhibited

proliferation of T47D 0 cells in a dose-dependent manner. See Figure 2.

[000136] T47Dgom cells were then plated in 24 well plates at 10,000 cells/well and

treated, after two days of incubation, with 50 uM, 75 uM, 100 uM, or 150 uM of DL-

aminoglutethimide (AGM) in the presence of 1 nM testosterone for a period of 4 days

under normal culture and the effects on cell proliferation measured. The results are

provided at Figure 3.

[000137] T47Daom cells were then plated in 24 well plates at 10,000 cells/well and

treated, after two days of incubation, with: (1) 100 uM of DL-aminoglutethimide

(AGM) + 1 uM CDB-4124; (2) 100 uM of DL-aminoglutethimide (AGM) + 2 uM

CDB-4124; (3) 100 uM of DL-aminoglutethimide (AGM) + 3 uM CDB-4124; or (4)

100 uM of DL-aminoglutethimide (AGM) + 4 uM CDB-4124, for a period of 4 days
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CDB- 4124 in inhibiting proliferation of breast cancer cells expressing
aromat ase was observed. See Figure 4, denonstrating that nearly 70%

i nhi bi ti onoabosxcski23proliferati on was observed with the ecrhiscavioorszof 4 niv
CDB- 4124 and AGM conpared to | ess than 30% i nhibition observed with the
sanme conpounds at the sanme concentrations separately. In other words, the
inhibition of cell proliferation observed during treatnment with the

conbi nati on qf AGM 124 wa reater th woul d be ex ed based
the i nhi bi 8 W%@éf@}@f&rwq TtRapTO e Brsaeeenl 1) estos %@‘%ﬁ%@]ﬁ W results
denonstrate that CDB-4124 at high dose along with aromatase inhibition
provi des amnicgHipealiffioron meagyerbr Hiosiepw sl arg shommant Eeghre Ae dbe avikipewof ¢
effects in the treatnment of breast cancer. Simlar synergistic effects on
cel | proli fcell atdlderatimubaitpetrexpedtvec thh eombmabiomo Ny GEDBadtCPB-h 2dhwat her
aromatase inhibitors.Wiat is claimed is: 1. A nethod for treating breast

cancer, corgRkd-gépradeinsiipsisRiiyng s&ﬂge@%lﬁt@d@%ét bfthB@EkbinAasLef AGM aRPOsi ti on
conprising a breast cancer tissue proliferation- suppre55|ng dose of a

conmpound OfC[ﬂg '1%?"‘ n lwﬁer EIgﬁprog?f erfi AL PRE AL LGl eﬂﬁ?s%ﬁ%%?&ﬁatﬁ%l \Las hydrate

or solvate thereo represents an al k ynyl ,
hydrogen, serVe({m §1eeaf41g re nherh?dnsgatlngk%ag neaply 73, & 1br1]t?onNde\c|-eﬂ p?gllfjg%!tlon no;

was observed with the combination of 4 uM CDB-4124 and AGM compared to less
than 30% inhibition observed with the same compounds at the same concentrations
separately. In other words, the inhibition of cell proliferation observed during
treatment with the combination of AGM and CDB-4124 was greater than would be
expected based the inhibition observed with AGM or CDB-4124 alone.

[000138] These results demonstrate that CDB-4124 at high dose along with
aromatase inhibition provides an indication for synergistically enhanced
chemotherapeutic effects in the treatment of breast cancer. Similar synergistic effects
on cell proliferation would be expected when combining CDB-4124 with other

aromatase inhibitors.
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Ri represents O, NOH or NO-nethyl; R2 represents a hydrogen or acetyl; and
R3 represents nethyl oxy, fornyloxy, acetoxy, acyloxy, S-alkoxy,

acet yl t hewoyboos/ighsesi mat e, vinyl ether, acethyl oxymet hyl pcraisbyi/oeemsbdonat e,
hal ogens, nethyl, hydroxy, or ethyloxy. 2. The nethod of claim1l wherein
said conmpound is CDB-4124 or CDB-4059. 3. The nethod of claim2 wherein
said conpound is CDB-4124.4. The nethod of claim2 wherein said conpound is
admi ni st ed.gﬁ.a gosage fromO.5ng/ kg to 500ng/ kg. 5. The nethod of claim
1 wherei RANGCAtS i nity of said conpound for progesterone receptor is at
|l east 1.5 tinmes greater than the binding affinity of said conpound for

gl ucocor i col fl aR&PHR lrcafthe B8 EIBRLoR imgihglagmmmgefom R#fafk iHoERpUNd
reduces the nunber of pro ﬁ%eratlng cel ndred cells in a br east
cancer C'El TC ne bésﬂ;aon el’I?StSIIIZO Eeas%ecance leu ohrferaHOdsgppreCsl 1% er EI n
pr ogest er on 8 THE et 24T &M NGt MEUbSt R 19 ey 55886 The
met hod of cIa|n12 wher ej id female in need thereof |s a femal e
under90|%&mﬁﬁﬁ gP@ﬁ@dﬁEﬁ@ﬁt therapy. 9. The nethod of claim2 wherein
said female in need thereof is a female

X

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

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

or amino N,N-dimethylamino;
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.
2. The method of claim 1 wherein said compound is CDB-4124 or CDB-4059.

3. The method of claim 2 wherein said compound is CDB-4124.
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under goi ng estrogen therapy. 10. The nethod of claim1l wherein said
conposition is co-admnistered to said female wwth an effective anount of
an ar onatweeomisitzdt or. 11. The nethod of claim 10 wher ecm/usb@omansoat ase
inhibitor is selected fromthe group consisting of anastrozole, |etrozole,
exenestane and DL-am nogl utethimde. 12. The nethod of claim 10 wherein

sai d conposition and said aromatase inhibitor are adm ni stered

si mul t aneousl 13, A nmethod for .inhibiting the praliferation of breast
cancer tf?-ssue?‘h%@ﬁﬁpﬁgﬁaﬂ{l evharelp syl compayh %%é‘ég’éfl“?e@ 3 28P%385 198 d br east
cancer tissue with an aromatase inhibitor and a proliferation-suppressing
amount of-Smedartpdheed®. general formul a:or a pharnmaceutical |y acceptabl e
salt, hydrate or solvate thereof, wherein: X represents an al kyl, al kenyl,
al kynyl , - hydrogen, ..hal nmonoal kyl am no ial kyl am no _or 1 No

NN a ety s of gl IR bMGR RSP Rnadl eoent s
hydrogen or acetyl; and R3 represents nethyl oxy, for oXxy,. acet oxy,

acyl oxy, PresaieaRyreoeRiat if et lragiryd timgs grepihtian R higding aHEtY ofs@idhy| oxymet hyl
met hyl carbonate, hal ogens, nethyl, hydroxy, or ethyloxy. 14. The nethod of
cl ai m 13compramndifer gu¢atodsapbigaedtors CDB- 4124 or CDB- 4059.

6. The method of claim 1 wherein said compound reduces the number of

proliferating cells per hundred cells in a breast cancer cell line by at least 20 percent.

7. The method of claim 1 wherein progesterone levels in the female are not

substantially increased.

8. The method of claim 2 wherein said female in need thereof is a female

undergoing hormone replacement therapy.

9. The method of claim 2 wherein said female in need thereof is a female

undergoing estrogen therapy.

10.  The method of claim 1 wherein said composition is co-administered to said

female with an effective amount of an aromatase inhibitor.

11. The method of claim 10 wherein the aromatase inhibitor is selected from the

group consisting of anastrozole, letrozole, exemestane and DL-aminoglutethimide.

12.  The method of claim 10 wherein said composition and said aromatase inhibitor

are administered simultaneously.

13. A method for inhibiting the proliferation of breast cancer tissue, comprising the
step of simultancously contacting said breast cancer tissue with an aromatase inhibitor

and a proliferation-suppressing amount of a compound of general formula:
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15. The method of claim 13, wherein said aromatase inhibitor is selected
fromthe group consisting of anastrozole, |etrozole, exenestane and
DL- am nogwot2eadnizwizde. PCT/US2009/041836

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

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

or amino N,N-dimethylamino;
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.
14. The method of claim 13, wherein said compound is CDB-4124 or CDB-4059.

15. The method of claim 13, wherein said aromatase inhibitor is selected from the

group consisting of anastrozole, letrozole, exemestane and DL-aminoglutethimide.
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