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 of U S. Provisional Application No.
61/ 048, 452, filed April 28, 2008. FIELD OF THE | NVENTI ON [ 00002] The

{7 eat ment ”X’?ﬂfoﬁ;ﬁ%gﬁﬁbﬁﬁﬁéﬁ‘%%%%g& i@%ﬁ%x&@ﬁ@%&wxn

relates to conpositions conpri el ecti ve progesterone
receptor nodulators with | ow glucocorticoid activity for treating
breast cancer. BACKGROUND CF THE |1 NVENTI ON [ 00003] Approxi mately

200, 000 Anmerican wonen will be dia nosed wi th breast cancer in 2007.

Recent data suggestgﬁgﬁ$¥Rﬁﬂﬁﬂﬂﬂ FRRELAIED APREICATTONS

devel opnment of this disease. [00004] Several studies have provided

evi dence t hajogghHOC SR DAfcaRBR ARARE Beholit Rl SO visfonhl Al Sai™o.

breast: progesterone tions as a differentiation age

opposes the i of estrogen in uterus and as a

m t ogeni ¢ agg%@héﬁﬁ%ﬁkggﬁnﬁg%ggﬁ ically, progestins have been shown
to increase the incidence of spontaneous manmary tunors in dogs and
m ce. Furthernore, studies in progesterone receptor knockout mce
show t hat chem cal carcinogens that specifically target the manmary
gl and depend upon the progesterone receptor. I n addition,

tissue-cul ture experinents sk ?ﬂﬁﬂﬁYE@E¥@ Nof progestins may be
limted to one round of prollferatlon followed by arrest. It has
been det er mi H¥Q0Z]hatThepregent tnviestionerplates teeprposbionsgwpnehelsffonthEGE,
c-erbB2 and c-erbB3 or enhance their activity downstream of growth
fact or bindi trgatm€hiof breastsescer.hlopospseibicdliyt the pleaent pregest iehss'tor i me”
tissues for proliferation and could enable switching froma

hor none- depenstepdsitions aorgprisiigofeat ke spanoanpesttd@icecdepod Ablulkdrd her
inplicating a role for progesterone in the devel opnment of breast
cancer are thehligw grico®e@ddid &kivity Elredingdir@st danedp t he Wonen' s Heal th
Initiative (WIIl) and The MIIlion Wnen Study whi ch support the
conclusion that an increased risk for breast cancer exists for wonen
who take hornone repl acenent therapy (HRT) conposed of conjugated

equi ne estrogens (CEE) ang %?3?%5 é? VR9ESIORf one acetate
(MPA) over placebo. In the I on ugy, any use of an
estrogen wt of Sever a eron nlst A

. ﬂ)ﬂ%ﬂﬁlor Aé)gfom Plé/&'iﬁ%ﬁé |\ erlcz—lm)wen  ®11Ph (M? sed with l%rﬁaé;t use

nor et hi stero vonor ges ance over

of estrogen al one t ed with d ratlo of use. These
statistical ICH 133@8'% @ culdsFmERa O pinePoroRBE 12 Bdie

provi di ng tha Tone Hse progesti n nmedroxyprogesterone acetate
(MPA) as a p&art™wm tg‘ﬁ W*%°gr eat er degree of terminal duct |obular
unit proliferation. In addition to clinical data, the experinental
data in macaflf884leSevaahsgidicsibaye prerdpherddance HERTOEISErons haeapResAg of
conbi ned estrogen and progesterone |led to higher |evels of breast
prol i f er at i ofunghenshy pigtysiand breasthpmgestrenedonctiohoase diffprentistioh lagent that
study, Cine et al. found that the conbination of MPA and a

conj ugat ed eqppases the protifpeativieiacions ofi estogerdiamrudertdiRades aimitvgbnio agénnin
wonen) increased the proportion of breast glandul ar epithelium and
the 1(1-67 Sbihdti Bfedifivally) fregeatinstaye béentshewh abinbresscic inEIoERE ¥f
epithelial cells of macaques. [00006] Progestins acconplish their

functions t hgeehed RrSAREAY Minds iNddYs A8EHIR! FRRhdrBRADRAICE AR) t hat
belongs to a class of structurally rel ated gene

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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regul ators known as "ligand dependent transcription factors”" (R M
Evans, Science, 240, 889, 1988). The progesterone receptor famly is
a subset the i acel lular receptor famly which al sg_inpcludes
estrogen r Qéwﬁgﬁﬂ%éR), androgen receptor (AR, qucocoPFF@%pﬂmm“&“
receptor (GR), and mneral ocorticoid receptor (MR). The intracellul ar
progesterone receptor (PR) is central to nost of the actions of
progesterone. In_hunmans, there are two different PR isoforns: PR-A
and the PR-B. Potiferating followedby sitsple Lhtef bepadetgrouipegdiBat progestishmpact or s
that, upon activation, interact directly with transciptionregulating
genor ni ¢ sequehdeslanrgcataeior ECEsebBpidsrerbBergnlancemkeir piyE® A9t on
functions are dependent on interaction with prqggstins. The
pr ogest er one- r HE3HPS gioavth fagteyiaiadipg. Thipisepsbe posebilifyehatpragastias frriae”
greatly in the expression |level of PR during the nmenstrual cycle.
[00007] Many difpederrolifemiensd soud enaRlsswrcling frena a hprmoperdepepdention
progcsti ndependent activation of PR Sone of these conpounds are
known to bl ockeidyfeeeiedependent sieienction in all tissues. These
conpounds are called pure antagoni sts and shoul d be distingui shed
from Sel ecti vel¥P®Yes @?%ﬁ@m@g@gﬁa%lef%ww%w i thpRssiop@sRLcaH bigpsh
capabl e of acting either as progesterone agoni sts or_progesterone
ant agoni st s defraRdiarfholiractecertichnigd stugies fpm dhe Wemaprdiealth deitiptive AVERK
art include antiprogestins RU 486 and ZK112993. [00008] RU 486
(i f epri st one) 2aehdidipnHonin Stelyadiighsuppat thppraglesprdaten incmepndgisk n
rats when administered daily for 3 weeks following initiation of
car ci nogenesi szF\PtchSt??fEEf,Gxﬁi;rféﬁm%é@(t%lﬁeélﬁtmﬂﬁa pseipe/syapy RIRT86
has al so been shown to decrease tunor size relative to controls in
ani mal s with eSteeredsHeenivgsingreguingpsttagear (CHE) endpreget medrpxpingsTicraicz e
was acconpani ed by an el evation of scrum ER and progesterone. Two
smal | cli ni cal aectaedMPA)veighepbonlt fie Mbitlieg Wames Shidyeay usaefaa estirgon
shown that RU 486 has sone efficacy against the di sease, although a
| arger Phase | Withprq fjsevegal progestegonggeamsts (MPA.merefiitergile, st udy, synpt ons
of adrenal insufficiency were observed. These side-effects were not
surprising in Yeresatreifleonerseatiel) cahagerdirisk aver thenss ¢ficsiecsedplpneasid ghat risk
activity of RU 486 and its tendency to el evate scrum ER, both of
whi ch di scour ai#erepsed with diiatien efduc. j Theyoatistice] Gtromodissiugpirgd by die dat a
show t hat out of the 200,000 American wonen that were diagnosed with
breast cancer higtolgigsl datgprryddinghapwastea vhodse RpSaset BelraPEOsEiYelfse at
the time of their surgery although 30% of that same group will
event ual | y havecewte@Enpgnpat o Hhotromentes degres of yragbiictishlaimg ¢ he
estrogen receptor (ER) and the progesterone receptor (PR) are
prinmarily treabelferition Boddtentochardggtauls sgedmental Brg snrIqques made
tanoxi fen or aronmatase inhibitors. Nearly 70% of the ER- and
PR-posi tive paturgeally meaapiyprd shew thahiserimeh of ganibisd gHrogpreangheesstierenco f
both the ER and PR is crucial for a response and ER induces PR,
relatively |iticHé lghesiovels of bipaseprolifarationd depaplosds B esyosen alone. Ina
anti-progestins as possible nodul ators of breast cancer devel opnent
and progressi offllorThigstudy Glise eipyionnidhet thecambigationst Mieandraggaiygatdone
responsi veness of human breast cancer may be of great advantage in
hor nonal | y- r esph#SicstEossh 6 &s & sieadsebiRT Tprebingpg it yemen sigecasaddiicerent by
the National Cancer Institute (NCI) reported that tanoxifen may be
usef ul prophyl Breperten ohproaghelandeleeapttheliymand HretKidd stevingdexpbf ft the
Such therapies may be of particul ar advantage in preventing the
devel opnent of lobrlesefimasmmase epithaliab aglls efmacagwder goi ng HRT. Preferably,
such therapies avoid the high anti-glucocorticoid activity associated
with many anti wﬂwésti’l@aﬁtmwm&lﬁmgﬁlrQwvmﬂlrmhmathml ON
[ 00010] The instant invention relates to nmethods of using

progesterone receptor (PR) that belongs to a class of structurally related gene
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express high levels of aromatasc (T47Daromcells). Untreated cells
were used as a control. The graph denonstrates that treatnent with
CDB- 4124 | ngi b&?ﬁd roliferation of T4713:,r0", cells in a
dose-depen‘H P rahifdr . [00014] Figure 3 is a graph depi EFF’HquDWg“mG
effect of 50 pM 75 RM 100 gM or 150 j.i M of DL-am nogl utethi m de
(AGM) on T47Daromcells in the presence of 1 nMtestosterone. [00015]
Figure 4 is a graph depicting the effect of (1) 100 RM of .
DLami nogl ut et hisgrgerskaayp as'ligags dopendent srpmsgriptionyfaciaye (BMMpEvans, Science,
DL- ami nogl ut et hi m de (A + 2 pM CDB-4124; (3) 100 pM of
DL- ani nogl ut et BBk lé&&%hwr%eﬁmomwmieml is p aybset @bthe Aptgeellular
DL- am nogl ut et hi m de (_AG\% -1-4 1. 1M CDB-4124 on _T47Daromcells in
the presence ofccapioiNemidsyoish dlfoieluderisarogemisprpins (ks tidgaeas regeptor (AR),
syngergistic effect of the conbination of AGM and CDB-4124 in
i nhi bi ting proklusepricpid seceptor{CRa.snd anpredecortispidgecaptpr @ER) Ae Byasriviase.
Nearly 70% inhibition of cell proliferation was observed wth the
combi nati on of PRERFEPBCPIFAPRHE cengalrpymagtvf te pgsianed pragestasans. {ihmageos
i nhi bition observed with the same conpounds at the sane
concent r at i ons theesartye diffprenipRriapiorny: BRdcm the BB ORotr BRs sRbemPReN
[00016] The term "effectjve dosage" means an anount of the o
conposi tion's adivpiedirasiripbeniagtons (e upanegtivation, intesest digechawith tepiseiption-
condi tion. [000171] _The term "sel ective progesterone receptor
nmodul at or s"  neEgslEnEEseATHe seqndaes 2ad phertrapigHptiondiriore fPROFIERHEY one
receptor in a tissue-specific manner. The conpounds act as )
progest er one r 8welnpare dencadpahindinigraptimGiiwragesiy ebhe PfogestEIEFpIPansiven
breast tissue) and as progesterone receptor agonists in other tissues
(for exanple, fissugstol ropgrodrqliyg agevonwe giffergyeatiyar the expresgion lewdl of FR dygingent "
as used herein refers to any treatnent of a disorder or disease
associ at ed wi t hemghstiypleyde. growt h arrest, apoptosis or proliferative
senescence, and includes, but is not |limted to, inhibiting the
di sorder or di §88¢3 aMemsdiffagntioemperngds e nestit indie artiibat @ffecs prpaestior
di sease; relieving the disorder or disease, for exanple, causing
regressi on of fl4psndgniastivpsion of PRYj Serepsaf thegy complopmdy jaredenpiie todderdii t i on
caused by the disease or disorder, relieving the synptons of the
di sease or di sBivgwsicrofeiydorgpn Msd tiswem Thepeapappundy precpjfed paigraniggonisty n
relation to a disorder or disease associated with failure of growh
arrest, apopt o3idsheild pe diptinpishad;finm SedssdiveRingssterane Raeepior Mpdweiorg t he
onset of disorder or disease devel opnment if none had occurred, or
preventing fur {XEMsiivhish gercapabledif setmg ¢1fies guirogavisrne pgonishar giogeaare or
di sease was al ready present. For exanple, conpositions of the present
i nvention may bHagesisd dersndipgoehe uﬁ%nE@@w#qs@ﬁ RRM# knoypon gie apanclideence
of tumms may occur because of residual mcroscopic groups or nests of
tunor cel | s whitirrogetiseBHeo pyd B%bEAM.i nto clinical ly detectable
tunors. [00020] The term "progesterone agonist" means a conpound that
bi nds to a prof®88&r oRE 486 Grikpsiston) dasticas dywa eddiytthomwpesanch ef aEpwr al
hor none. [00021] The term "progesterone antagonist” means a conmpound
that binds to ar%@@e@%@rw@eﬁg@@p@@ wegkg fqllepingi inigation of edreinegenqsfs
progesterone. [00022] The term "suppress" or "suppresses" or
"suppressi ng" wied |BediapthylbenztaggndireasaeNBAr AV fefrhes plombesh shvertst
tissue neans that mtotic proliferation of endonetial tissue is
suppr essed upofecsusa tangt sizetrelativedd coptigls dyyadamelp with crighlisiyd msars.r Rovaavern e
to untreated endonetrial tissue under identical conditions and is to
be di sti ngui shihd dgqrenss mdumorgigggs ggcampaniag. by agslspatios osscruphBRgad i vity
of a progesterone antagonist in suppressing endonetrial mtotic
proliferation pageskeoncedweamalbclipical frialsan werenswiticapthstaticlhecagyrancer pve
conparing the incorporation of bronobdeoxyuridinc (BrdU) in cells
shown that RU 486 has some efficacy against the disease, although a larger Phase 11
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activity such that serum estrogen | evels are substantially preserved
in the patient follow ng adm nistration of the antiprogestin. [00026]
In one as t.of i nvention, a conposition of the in
inventionR§§ﬁ8Pﬂ§%ﬂg an effective anount of one or m)re§(t“%%2009”0“18:36
antiprogestins is admnistered to a patient with breast cancer in
order to treat the breast cancer. The anount of antiprogestin is
effective to suppress proliferation of breast cancer tissue. [00027]
In a rel ated a’gﬁgff‘tl?d torde 39 st Iptes sty sy aRiems pfeadipal igptfigipncy were
antiprogcstin for suppressing_ proliferation of a breast cancer cell.
The breast canf@ered| heﬁeaﬁid‘tfgfeﬁts WEFRRE SuaRiisigdeiew ohthe ¥pty significaitich as
a human breast cancer cell. The breast cancer cell may al so be
resistant to aftigheresicoBlyaivieind RUS6pahisuterdency tpolsusdierym ERniptthedy
aspect of the invention, a conposition of the instant invention
conprising an &hicBdisrapEss ibeaRPioPsedhEOBEN. nor e anti progestins is
adm nistered to a breast cancer patient with one or nore tunors
resistant to aHO0Yt r Sigbvticeldatashrsnthat quaoighe 0,008 Areagin wapgenihab were
cancer. For exanple, conmpounds of the instant invention may be
particul arly udiegigsedwith breashgapesy inn 20 almesh 6% sert i of melayaic dissifeat i n
patients. [00029] In a further aspect of the invention, a conposition
of the instant themimedf theis swaerp aithougly3tn obthwsame goupi! ypntpdiy dave a
antiprogestins effective to suppress proliferation of breast cancer
tissue is adni Feur@eedWagchBose prifen desfonspntaing hasitivaen eeretoaddtiané the
reginmen for the treatnment of breast cancer. In this regard, -
conposi ti ons oPrOgREerengecaper (PRY &R PrisATirdipatpbwillyheraoae Beraey Wingsnti£8s
during or subsequent to the adm nistration of any therapeutic agent
directed to theuchpgplmerifin o proprBisinhipiigrs elcarly gP%ak figfiRe and PR-positive
antiprogestins of the invention can be used in conbination wth an
anti estrogcn, Bé#icalsfgsaANdroieexifen. Adthapahithepressagesd both theddpmng PR is
nmodul at or such as tanoxi fen, an_aromatase inhibitor such as
anastrozol e, | epiafer erespopeerpad ERrieduces PRordativaly dittletcdior isrdivpated towards
chenot her apeuti c agents such as anthracyclines, taxanes, alkylating
agents, nact hoflgveleatng ankpioBesiay 4sMessiiig medulaiers picbreast capges devslopment gyd
conbi nati on thereof. Conpositions of the invention and nmay act
syner gi sti cal | progicssipnotThay, a fretapy dhahrjakes dsesd i PARCHAPROISIPOBYEHESS of
anti androgens, arnomatasc inhibitors to inhibit breast cancer cel
proliferation Pwmap bseast apger mpybeoharest efvpripgedrberaiopdiytrespeBsd4sast ons
of the invention are co-admnistered with one or nore aromatase
i nhi bitors for caneeailhe PN carsssug gate@ent by the Negipel cageat ingtifgte (N o
contenpl ated by the present invention are conpositions conprising an
ef fective ampuffPodsd tha tampife Bgela ysplubpreplytpchgalyfar REyenting prsptt gncera
preferred conposition conmprises CDB-4124 and an aronmtase jnhibitor
sel ect ed from f¢vslogmeitp Sedvilsrapissaepy bR ohpaidquias adiastags iapreyoming the
exenest ane, and DLam nogl utethi m de. [00030] In another aspect of the
i nvention, a cém@@wm@gbr@w EayECTiiBRteR uRdeudoingi FBRT- Jpierebly sygh tharapics
amount of one or nore antiprogestins effective to suppress |
proliferation &foibhedigh apthpleqcorticaid aetivity ayacinted withmagy angprasestiondl e
under goi ng a hornone therapy in order to prevent the devel opnent of
breast cancer . c@@oudanpl e, conpositions of the instant invention may
be adm nistered to a femal e undergoi ng hornone repl acenment therapy in
order to prevent the devel opnment of breast cancer. Conpositions of
the instant invention may al sSSUMMARKQH THEINYENTION emal e under goi ng
estrogen therapy in order to prevent the devel opment of breast
cancer. [00031] The conpounds of the instant invention are suitable
for a prol ongetf0dtHgeTheigeiant ényentipniseleiosto medhiodee! usine pripregesing &r gl ng
hor mone- bl ocki ng treatment because the conpounds have only | ow
hormone-responsive breast cancer in a female. More specifically, the mstant
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wherein: X may be, for exanple al kyl, alkenyl, alkynyl, hydrogen,
hal o, nonoal kyl am no or di al kyl am no am no such as N, N-di net hyl am no;

Rl may be, for le 0, NOH or NO-nethyl; R, may be, for examle
hydr ogen o\yoég%’?]é%,g?and R3 may be, for exanple nethyl ox%}?T’PB%"ﬂil%W
acct oxy, acyl oxy, S-al koxy, acetyltheonyl, glycimte, vinyl ether,
acet hyl oxynet hyl, met hyl carbonate, hal ogens, nethyl, hydroxy, and
et hyl oxy. The exanpl es of 21-substituted 19-norpregnanes include, but
are not |i nitetvemion eRploypnfiBRaBsrtnoMiticlosbiny dordlusesosticoll mespiowend
1. CDB- 4247 (21-pr ogi onyl oxy-17a-acet oxy-1113-(4 N, _ ]
N di met hyl ami ni9BHeHRgEnic/antdgstiegepic agfivaty 40 Qwpicsssel Seratindif bigast tiggue.hThene
followi ng structural formula: O _ 2. CDB-4361 (21-vinyl
et her - 17a- acct HRProggstin nay b2 PNE @niRsege§tingitiatelptityh popesiayane receptor
nor pregna- 4, 9-di ene- 3, 20-dione) with the follow ng structural
fornula: 3. wpBlAogGPRYY, sqdewgaxihe pripregesindy lowatBuityAdonglucocorticoid
N- di met hyl am nophenyl)-19- nor pregna-4, 9-di ene-3, 20-dione) with the
fol | owi ng str uEsEepterjand radminiptered in an amount effective to suppress proliferation of breast
tissue. The methods of the instant invention can be also used to prevent
hyperproliferation and subsequent breast cancer development in patients undergoing
hormone treatments such as menopausal hormone replacement therapy.
[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

[006012] Figure 1 is a graph depicting rat tumor growth pattern under no treatment
(C = control), treatment with 10 mg RTU-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 arca 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 cach type of
growth pattern for cach treatment group that demonstrated tumors.

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

UM, 2uM, 3pM, 4uM and 5uM on T47D (human breast cancer) cells engineered to
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4. CDB-4124 (21-nmethoxy-17a-acetoxy-110-(4 N,
N- di met hyl am nophenyl ) -19- norpregna-4, 9-di ene-3, 20-dione) with the

fol |l owi ng r forml a: 5. CDB4031

(21- brom n‘gbfg@hg@g’ oxy-1113-(4 N, N-dinethyl am nophenyFS:T"i@zm}g"041836
nor pr egna- 4, 9-di ene- 3, 20-dione) with the follow ng structural

fornmul a: 6. CDB- 3876 (21 chl ori ne-17a-acet oxy-11P-(4 N,

N- di met hyl am nophen % - porpregna-4, 9-di ene- 3, 20-dione) with the
following str u@}fpﬁqba?lllg, W%p%droma;tasc&ﬁD4@,5<@Ha) Untreated cells were used as a
(21-fl ourine-17a-acet oxy-113-(4 N, N-di net hyl ami nopheny 1% 19-

nor pr egna- 4, 9- EANERk The STROH AeRaptaifs that frpasmen Wit IRy 4 LAdnfaibited |

forml a: 8. CDB-4030_ (21-nmethyl-17a-acetoxy-11j3-(4 N,

N- di et hyl ami nBﬁQH@h’S@‘?‘} off 7%‘1&‘}1%@%192? dependep{drannero. di one) with the

follow ng structural fornula: .
[00014] Figure 3 is a graph depicting the effect of 50 uM, 75 uM, 100 uM, or 150

uM of DL-aminoglutethimide (AGM) on T47D,0m cells in the presence of 1 nM
testosterone.

[00015] Figure 4 is a graph depicting the effect of (1) 100 uM of DL-
aminoglutethimide (AGM) + 1 pM CDB-4124; (2) 100 pM of DL-aminoglutethimide
(AGM) + 2 pM 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
T47Dyom cells n the presence of 1 nM testosteronc. 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 M
AGM compared to less than 30% inhibition observed with the same compounds at the

same concentrations separately.
DETAILED DESCRIPTION OF THE INVENTION

[00816) The term “effective 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).



9. CDB-4152 (21-hydroxy-17u-acetoxy-110-(4 N,
N- di met hyl am nophenyl)-19- norpregna-4, 9-di enc-3,20-dionc) with the

cop- 4167 (SR2BBIAL 175 acet oxy- 11N N-di met hyl am nophCAY TGS

nor pr egna- 4, 9-di ene- 3, 20-dione) with the follow ng structural

formul a: 11. CDB-4101 (21- met hoxythi 0- 17a- acet oxy-110-(4 N,

N- di met hyl am nwﬁ)]henyl - _norpregna-4, 9- di ene- 3, 20-di one) wth the
fol | owi ng st rut%0fH8i] léf’rtFﬁm “dreat” of Aregtyshyy £ psed herein refers to any treatment of a

(21- acetoni de-17a-acet oxy-11j 3-(4 N, N-di et hyl am nophenyl)-19-

nor pr egna- 4, 9- dUAY OBdIQWSﬂ%WGWEIﬁa@%@#%P WP @?QtQﬁStQEﬂJ&?Ihfem“’e

formul a:
senescence, and includes, but is not limited to, inhibiting the disorder or disease

arresting the development of the disorder or disease; relieving the disorder or disease,
for example, causing regression of the disorder or disease; or relieving the condition
caused by the disease or disorder, relieving the symptoms of the disease or disorder.
[00019] The term “prevent” or “prevention,” in relation to & disorder or discase
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 discase 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
restdual microscopic groups or nests of tumor cells which subsequently expand into
clinically detectable tumors.

[00026] 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 ccll death via, e.g., apoptosis. The activity of a progesterone

antagonist in suppressing endometrial mitotic proliferation may be tested, e.g., ina



13. CDB-4111 (21-BMD- 17a-acet oxy-1113-(4 N,
N- di met hyl am nophenyl)-19- nor pregna-4, 9-di ene-3, 20-dione) with the

fol |l owi ng r.uct yr forml a: 14. CDB-4125
(21- (Oyp* -‘1%&3‘8’%37-%%7& acet oxy-113- (4 N, PCT/US2009/041836

Ndi et hyl am nophenyl) - 19- nor pr egna- 4, 9- di ene- 3, 20-di one) with the

follow ng structural formula: *Cyp = 3- Cyclopentylpropionyloxy-

15. CDB- 4205 ( 3- hydr oxyam no- 21- net hoxy- 17a-acet oxy-1113-(4 N,

di net hyl ani nopR&E# $9LL g b orSreognaing the @Pmﬂt@n?@b’@fl’@%’}‘wdﬂlﬁ (Bﬁlél) in

followi ng structural fornula: 16. CDB-420

( 3- hydr oxyani néflls 1f3§%1?’6'3<§19f28f‘éf%’é@Hﬁ%ﬁmﬂm’%@l Kpntreated) cells.

Ndi net hyl am no 1) - 19-nor pregna- 4, 9-di ene- 3, 20-di one) with the

following str UEQO é Tow gy ot su fqnha@ng ucedgas used herein in reference to

(3- hydroxyam no- 21- et hyl oxy-17a- acetoxy 110- (4 N,

Ndi met hyl ani nop#iBwyalevaoinideptie Feas shabk wm@%lﬂsﬂ%e arieirard withis the

follow ng structural fornula;
normal range during administration of compositions of the invention., Thus, it is
considered that some reduction in a hormone level may occur so long as the hormone
level is maintained within the normal range.
[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
norma!l 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 lcvel 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

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

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



OCH2CH3 0 Sr0 OAc 18. CDB- 4262
(3-met hoxyam no- 21- et hyl oxy- 17a- acet oxy- 11P- (4 N, N

Fol Towt ng YOPHTOVAY for mil b: 1o Cbb. a2os o o) eEkbabiiss

(21-net hyl t hi o-17a- acet oxy-110-(4 N, N-di net hyl am nopheny1l)-19-

nor pr egna- 4, 9-di ene- 3, 20-dione) with the follow ng structural

fornmul a: 20. CDB- 4119 (4-benzoin-21-acetylthio-17a-acctoxy-1113-(4

N, N di met hyl B5HViHHHeE AL Jorapy csiessy e usubstentishepraseprsd & 18R @atichl ¢ h

the follow ng structural fornmula: O 21. CDB-4239

(4- benzoi n- 21- fRACHERPdminisiaien of Wi antpragesun. N,

Ndi net hyl am nopheny1) - 19- nor pr eglr Ia-4,9-di ene-3,20-dione) wth the

follow ng stru 0024]| ~ Inngaspget of the invention, a composition of the instant invention
comprising an effective amount of one or more antiprogestins is administered to a
patient with breast cancer in order to treat the breast cancer. The amount of
antiprogestin is effective to suppress proliferation of breast cancer tissue.
[00027] 1In arelated aspect, the invention 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.
[00628] In another aspect of the invention, a composition of the instant invention
comprising an effective amount of one or more antiprogcestins 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,

9.



22. CDB-4306 (21-glycinate-17a-acetoxy-1113-(4 N,
N- di met hyl am nophenyl)-19- nor pregna-4, 9-di ene-3, 20-dione) with the

fol |l owi ng ructural fornmula: 23. CDB-4352
(21-cyanotﬁ%55@¥§f§8etoxy-1113-(4 N, N—dirrethylarrinopherWI’)U-Si(Qm‘u836
nor pregna- 4, 9-di cne- 3, 20-dionc) with the follow ng structural
formul a: 24. CDB-4362 (21-nethoxyacetyl-17a-acetoxy-1 11344 N,
N- di met hyl am nophenyl) - 19-nor pregna- 4, 9-di ene- 3, 20-dionc) with the
foll owing str uéf‘ﬂlfd%ﬂg FepthnprcshottpRnt) giablasting ViRGHEEEnGPIAD 8F &y combination
derivatives of the 24 conpounds disclosed above (i.e., those in which
X i's N-nethyl afierssl Gemapoaifian ob detpveptionang may agtgynergistisalcrithethey 2¢tive
instant invention. In this regard, CDB-4453 o o
(21- met hoxy- 17 8gtsetehas antiost eeenna#ieRYPeaRs R PeTaHIF0 Jnhditaes th B dreastg.- d|
ene- 3, 20-di one), a nonodenet hyl ated derivative of CDB-4124, has been
denonstrat ed t 62688l gElifopsion iropationin ) yyprefededilodisnegt, sermpasitions afifin
its parent. Attardi et al., 2002, M. Cell. Endocrin. 188:111-123.
[00035] Al t hou§HeRERIERIRE TFSredbw iepne ol MofeGH orittase AhdNeTs dprdToetng r
nonodenet hyl ated derivatives are preferred, any antiprogestin may be
used in the pr&EesteEcyTingfrmaly iaHt Alsagerendrfed by the peseahinueydan ate
effect on the progesterone receptor, so long as the antiprogestin is
capabl e of i nhFYPBISHgNSROBIPTiFiBe 2t ¢IERISaMepRAE fn FHIREIgRstin jpRGYEAromatase
Preferably, the antiprogestin also has |ow antiglucocorticoid
activity. Pref@hinpy A PW@TY%F?%’@é‘é@qmp"ﬁ%sCQﬁ'ﬁP%eﬂ“d &s pioFgase iehibiiy
anti-estrogenic activities. [00036] Antiprogestins which may be
useful in the PHeEdtiognthe goPRERESISNG A otAs rw%s letipgobm exeggespie adiPL-
(benzal dehyde, 4-[(1113,1713)-17-met hoxy-17-(met hoxynet hyl) -
3- oxoest r a- 4, 92@ineguethinife. 1- (E)-oxi m 1867), its netabolite J912
(441713- Hydroxyl ] ] » ) ) _
7a- (et hoxynet ﬁmms- Bavetheraspest of thy iayentian 3 copmBIsition B SEIENVEIHPYY) |
and other conpounds described in DE 43 32 283 and DE 43 32 284;
CDB- 2914 comprising an amount of one or more antiprogestins cffective to suppress
(17aacetoxy-111|¢£4-N,N-dinethylaninpphenyO-lQ-norpregna-4,9-dien-3,2
0-di one) and oPWdfcrzighpbliprgscagess dpsupBadpiisgredip pdemale undergoing @ hormopg
Reprod. 15:1092-1099; JNJ1250132 and ot her conpounds described in
Al l an etal ., 2@{9@’[)}’ o g jtRrevent @ggc\@@g;,ncnt of breast cancer. For example,
5-Aryl-1, 2-di hydrochroneno[ 3, 4-fi qui nol i nes described in Zhi et at,
1998, J. Med. corappsitigns ofgl'g_e_igqy@f; invention may be administered to a female undergoing
1, 4-di hydro-benzo[ d] [ 1, 3] oxazi n-2-ones described in U S. Patent Nos.:
6, 509, 334, 6, 5BEMEEgrealieEENthgapyyig ofdsT PrpARYgNidhe dgvelopment of breast cancer.
1, 3-di hydro-indol-2-ones described in U S Patent No. 6,391,907 to
Fensone et al . ; Composiiony e the mptentAnigniean repydseibp administersdse 2 famadnt  No.
6,417,214 to Urich etal.; benzim dazol oncs and anal ogues t her eof
descri bed in UuSlergoiigeogRp theppram ey prevertiindevalopment opbreast cancer.
benzi sot hi azol i ne_2, 2-di oxi des described in U S. Patent No. 6,339, 098
to Collins et H10031]cyEheroapeidrbyc msdntayventongre yeeble s @ praeged wags S,
Patent Nos.: 6, 306,851 and 6,441,019 to Santilli etal.; cyclic urea
and cyclic ani gauiksip begpst gangeratents wdereping bormonphloging thggtmept lxgmuse the
to Zhang etal.; and qui nazolinone and benzoxazine derivatives
described i n Uc@npoeadsdigye ogdy log, ghmgeau®id gecptps Aindiag getivity @abbarefory, fer
antiprogestins that may be useful in the invention include, w thout
limtation, ( 699'![33@{1@71)_’(’31))1 interfeg vdihrfackgnsaiighepsagisgitreespiae thys. thy | 5' -
di hydrospiro[ estra-4, 9-di ene-17, 2' (3' H) -furan] - 3-one (ORG 31710) and
ot her conpoundaprdiesion jobthg cpmpaunds maydiaugredpged side gffcptsygh as mood swings,
(1113,17a)-11-(4-acetyl phenyl) - ] o ) ]
17, 23- epoxy- 19Tapiguetingd gresghblogs, ypBalpoiowrd when3nigneses OR®ithagwa)affinity for
(713,110,1713)-1144- d

glucocorticoid receptor are used. Preferably, compounds of the instant invention also
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Steroid Biochem Mdlec. Biol. 41:339-348; ORG 31376; ORG 33245;

ORG 31167; ORG 31343; RU 2992; RU 1479; RU 25056; RU 49295; RU 46556;
RU-26819; LW 127; L0120753; LGL20830; LGl447; LGl21046; CGP-19984A,
RTI - 3021- 012; RT1-3021-022; RTI-3021-020; RW-25333; ZK-136796;

2K 114043; ZiG 230010 £IG JART08 . FIC 00220 I ORTaL. And, KIS 7316.

[ 00038] Sti I | BENeY: Anti 61’1 S R y e T o ?ﬁ% I'hventi on
i nclude, without limtation, conpounds describ i S. e Nos. :
4, 386, 085, 4?%&’%‘}3&2% 3 880, el n%?%’:%ﬁs,“@%’feeéb%%y“ aid CBb 3o, Sok
phosphor us- cont aj ni ngl 1713-side chain mfcpristone anal ogues

descri bed i nofwhighyheslowantighippyBicoidagtiviiy gad hes: byamtoynd to mpigi ehegma
(1104p(di net hyl am no) phenyl] - 17a- hydr oxy- 17- ( 3- hydr oxypr opyl) - 13ct - es
tra- 4, 9- di enle3els gnibp namepl sange in bompdenalss duageradpenistiatioypgiodeaf arjeasio.
4,780,461; lilopristone (((2) 11 P-[(4-di

met hyl am no) phempntljs: 17- P- hydr oxy- 17a- ( 3- hydr oxy- 1- pr openyl ) estra-4, 9-
di en- 3-one) and ot her conpounds described in U S. Patent No.

4, 609, 651; t 0903213 Laiyhrthd méthols ¥ thedn sdndomingg corBpride adsinistering a

11111- (4- Met hoxyphenyl) - 170- hydr oxy- 17aet hyny1- 4, 9- estr adi en- 3- one
descri bed i nc@Bgpagdarcofipabing ad @8dunt OF & Ritifogdlind0ificdd Forlshighressing
1113-aryl-4-estrenes such as

(2) - 1113- [ (4pfdineitnl AHAWARGRY M %%h%ﬁlhﬁéﬁbé%@g&%dh)‘f@éa&w 213 pr gpen
ypestr-4-en-§-one described in U S. Patent No. 5,728,689; the
11P-aryl - est I yatihv £ hed,d ; t 9 99, 933
and 5 b, o3t e ) YRdRyER 4G IE A2, o doten, 201 A 0e R 6, 2 M s,
4-r1 - . .. .

7P- Net hoxy 173 (et BEXS A8tny 1§ SRR H0B Y o G B T6 KB RSP HRR 1

-(E)-oxinme descrihed ijn U S P t . 5i1€93 628; the .

1 hensal dox PO BT Aot b S7aTebt oo b - BEE BT ha 8PS iTes

such as - e .

41170- Met hox {21 #i5e he pfminsieehipr po admipisiationpoziod ofiptdeast k3. §1 4 BefrZafden

yde-1- (E) 40- (et hyl am no)carbonyfl oxi me described in U S. Patent No.

5 576, 310; t RelOxer merp ye9rs. Puidng the administration period, the composition may be

110- benzadoxi me-estra-4, 9-di ene-carbonic acid thiolesters such as 4-

[ 1713- Met hox gpdmuinisterededailysoy renddieafly Sudhas €sery gther daydl peasy ether month, and the

-yl ] benzal dchyde-1- (E)[ O (et hylthio)carbonyl]oxime, described in WO

99/ 45023; t hékst Braiothpesitien siag alsh bagdministered infermittently. For example, the

(Z)-6"-(4-cyanophenyl)-9, 11a-di hydro- 17f 3- hydr oxy- 17a44- ( 1- oxo- 3-

met hyl but oxy rerpdsitioanyay] ¥ ddniisigteied #pr3in, adinirlistiation Perddiledfdt 2,-3 4ehoB3nare

described in DE 19652408, DE 4434488, DE 4216003, DE 4216004 and WD

98/ 24803; t henohtndOfolib@EEsly d fericll df¥iscédiRusincs ] 1ok tFbysatCdinasistration period

1113- (4-acetyl phenyl ) -170- hydroxy-17a(1, 1, 2, 2, 2- pent af | uor oet hyt | estr

a-4, 9-di en- 350Ne) dep rd:hede [dnik) A8LS4847; the 17-

spirofuran-3'-ylidene steroids such as 1

| bet a- (4- Ace ny4Q- - di: Sl - o :
ngﬁgfa.%%@ggﬁ aqhgiﬁéesgxz At é;haractertljsggs Pf;] the compounds descnl\lfg-d

epoxy-17al ph tri 3-one descri U. S." Pat ent
5,292,878; (4)- . C . . . .
Tibet a, 1044 (PP B WY@ grsey PRRiSna g et eension: Repisen e 4

- propenyl] -4-androsten-3-0 and ot her u cribed in, U S
parent No. 5 SAFgTgOBs e et ey it STRRNE- GEReHosRa Rk %1

| beta-[4-(1- X X

met hyl et heny FYHERA P-noraremmaaeoRift 3 2ertd 8% dr oxypr opy1) - 13a- estr a-
4,9-di en3-one described in U S. Patent No. 5, 446,036; the

11-aryl steroids such as 4',5" -

D hydr o- 11bet a44- (di net hyl am no) phenyl | - 6bet a- net hyl spiro[ estra-4, 9-d
ienl7beta, r(3 H)-furan]-3-one described in U S. Patent No. 4,921, 845;
the 11-beta-aryl estradi enes described in U S. Patent Nos.: 4,829, 060,

-11-



death in human | ynphocytic cell line CEM7 and conpared to effects of
antiprogcstins disclosed in the instant specification. In these
experi nment X hasone can be added at a concentratign that
results iﬁigégﬁnggg%h. The cells are then treated with EET%%?N%%Q§%,
one of antiprogestins of the instant invention or a test conmpound at
concentrations between 104 and 104 M [00045] Antiprogcstin conpounds
that nay be used in accordance wth the present invention can be

synt hesi zed using synthetic chenmistry technfques known in the art
such as those disclosed in XS. Ps b, 861,7,415. It is to be
understood that certain functi gr oups may~pnterfere with ot her
reactants or reagents under thg i difti and therefore may

need tenporary protection. The : 3 Mg -goups is described
in 'Protective Groups in Organic Synthg @; edition, T. W
Geene & P. G M Witz, WIey-Intersereqce 991). [00046] In one
enbodi nent, conpositions of th¢g ch conpri se one or nore

anti progestins or pharmaceuticd 4 abl e salts thereof.
Dependi ng on the process corR{tic the”salt conpound obtained may be
either in neutral or salt form Salt formnms include hydrates and ot her
sol vates and al so crystalline polynorphs. Both the free base and the
salts of these ﬁnd products may be used in accordance with the

i nvention. [0004%f"™Aci d addition salts may in a manner known per se
be transfornmed into the free base using basic agents such as al kal

or by ion exchgnge. The free base obtaine also formsalts with
or gani ¢ or | noRgHH % ﬁb?%?ﬁ[dg@&t&f“ r‘w"‘&m@"@i%a?’if%ﬁow X mépo or
addition salts, preferably such acids are used which form suitably
pharnaceuticaIF@&égggﬁﬁﬁﬂ%@“éﬁpﬁg&*g%gﬁﬁwﬂ@oof such acids are
hydrochl oric acid, sulfuric acid, phosphoric acid, nitric acid,

aliphatic acid, alicyglic car Jdc.or sulfonic acids, such as
formic acid, aEéF?%b%@Fdﬁmﬁﬁ%ﬁﬁgﬁhﬁw5@?@?:guccinic acid, glycolic

acid, lactic acid, nmalic acid, tartaric acid, citric acid, ascorbic
acid, glucuronjc acjd, fumaric acid, malcic, acid, hydroxymal eic acid,
pyruvi c acid, S3P&Y {"i or ggqmple E}‘ldﬂ‘igﬁﬁi’rcacﬁtéfﬁﬁr}d p- hydr oxybcnzoi ¢ aci d,
cnboni ¢ acid, ethanesul fonic acid, hydroxyethanesul fonic acid,

phenyl acctic agid, delic acid, alqgcnpcnsenesul fonic acid,

t ol ucnesul f oni £ B8y @??ﬁarﬂdml%wfgylaa» ,fmaﬁrfé@fﬂ%'nw%a&i Sl
napht hal cncsul foni ¢ acjd. Al crystalline form pol rphs nmay be used
n-accor dance dieBIheoREh ERAE: Y 'L efheio 69F ]yl%a@atlﬁdia?‘%qﬁ&ﬁfbgméalﬁw&

al so be used in accordance with the invention and may be prepared by
contacting the”?@%%ﬁ%%WWF?@FmWMWWIa sufficient amount of the desired
base to produce the salt in the conventional manner. The free acid
form may be regenerated contacting the salt formwth an acid and
i sol ating the ?Pee%w@e'ieamlf -SRI RTERATCS fEHIGEbUL B AP ISR, st | y
accept abl e base addition salts are forned with netals or am nes, such
as al kali and SMRYing 28 somprungtdsclosgtbiani ¢ anmi nes. Exanpl es of
nmetal s used as cations are sodium potassium calcium nagnesium and
the like. Exanples of suitable am nes are am no acids such, as |ysine,
cholinc, diethanbiBEhi?fd (lspmpiraresr Hiareoont Wt Ay Nofimethnpmimopheaybhe

| i ke. [00050] Conpositions of the_instant invention can be prepared
in the form GrmopreRieddigirie-H10-¢igaa vitf ithedolqiingtimetupab forgpla)
parenteral, transdermal, rectal, transnucosal, or topica

adm nistration. Parcnteral adm nistration includes, but is not
limted to, intravenous, intraarterial, intraperitoneal,

subcut aneous, intranuscular, intrathecal, and intraarticular.

[ 00051] The ternms "oral adm nistration” or "orally deliverable"
herein include any formof delivery of a therapeutic agent or a

-12-



[ 00056] Conpositions of the present invention nmay al so be formul ated
as a depot preparation, which may be adm nistered by inplantation or

i 1 abl 6 RAYEIFIALT "y ar ophobi c. matori al & (a8 an omul ELEREITEe"

acceptable oil, for exanple), ion exchange resins, or as sparingly
sol ubl e derivatives (as a sparingly soluble salt, for exanple).

[ 00057] Conpositions of the present invention may al so be fornul at ed
as a |iposonme preparation. Liposone preparations can conprise

| i posonmes which penetrate the cells of interest or the stratum
corneum and fuse with the cell nmenbrane resulting in delivery of the
contents of the |iposome into the cell. For exanple, |iposonmes such
as those described in U.S. Patent No. 5, 077,6£%L1;a¥arosh, u. S.

Patent No. 4,621,023 to RedzifiHgk et at, or ent No. 4,508, 703
to Redziniak et a/. can be us

é onposition of the
i nvention can be in the for I
(e.g. suspension tabletsHBite g
tabl ets, chewable tablets, effer
etc.), caplets, capsules (e.qg.,
powder (e.g. a packaged powder,
ef fervescent powder), |ozenges,
granul es, mcrogranul cs, encapsu rogranules, powder aero0so
formul ati ons, or any ot her so. S F'or m r easonabl y adapted for
adm ni stration. [00059] Tabl ets can be prepared according to any of
the many rel evant, well known pharnacy techniques. In one enbodi nent,
tablets or other solid dosage fornms can be prepared by processes that
enpl oy one or a conbination of nmethods including, wthout
limtation, (1) dry mxing, (2) direct conpression, (3) mlling, (4)
dry or non-aqueous granul ation, (5) wet granul ation, or (6) fusion.
[ 00060] The 2i ndDB6AI(2 sviephkethar- i7Tneicolexy-d i R NaNiOmethy bomsphedyl}- 851 et
preparation typically include mlling and sieving of the ingredients,
dry powder mbpirépha-AEticn®3 20Akoney vith wheafol lowingntuttimaforguiandi ng. Dry
granulation i nvol ves conpressing a powder mxture into a rough tabl et
or "slug" on a heavy-duty rotary tablet press. The slugs are then
broken up into granul ar parti¢ligs by a grinding _operation, usually by
passage through an OSC|IIat|oq dﬁanulator The di vi dual steps
i ncl ude m xi ng of the powders 3 ng) and grinding
(slug reduction or granuuﬁty/h) bi nder or noisture
is involved in any of the %teps. enbodi nent, solid
dosage forns can be prepared by X 2 P ogest|n w th one or
nore pharnaceutical excipients to form o tially honbgenous
preformnul ati on bl end. The prefor mut™s can then be subdivi ded
and optionally further processed pr essed, encapsul at ed,
packaged, dispersed, etc.) intag-a e ed dosage forns. [00062]
Conpressed tabl ets can be prefdred by c6npacting a powder or
granul ati on conposition of the invention. The term "conpressed
tablet” generally refers to a plain, uncoated tablet suitable for
oral ingestion, prepared by a single conpression or by pre-conpaction
tapping followed by a final conpression. Tablets of the present
i nvention may be coated or otherw se conmpounded to provide a dosage

form af f or di ngcbg%r?%g\r@méng&a 7a-at@9t09%$‘ij% E ﬁdk 4 c{ﬁr 1aﬁur?qrp%gngi)s 19 ct ed

[ 00058] A 8

s, rapid dlsper5|on
..\Oﬂd ayer tablets,

d gelatin capsule),
powder or an

achefs, troches, pellets,

characterisfics coa

So as to not subst |aII n t her eut effect of a
comosi £1 on gpTERE rar bofl B VIR B LoV e DRt S B8l ect - The
term "suspensi on tablet" as used herein refers to a conpressed tabl et
that rapidly disintegrates after placenent in water. [00063] Suitable
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agents, flavoring agents, taste nasking agents, colorants or dyes,
penetration enhancers and substances added to inprove appearance of

t he conposyt.i.on. 066] Excipients optionally enployed
conpositié%ézﬁﬁnﬁ%%glnventlon can be solids, sem - SO|Id£bHUFaHW8§&%r
conbi nati ons thereof. Conpositions of the invention containing

exci pients can be prepared by any known techni que of pharmacy t hat
conprises mxing an excipient with a drug or therapeutic agent.
[00067] Conpositions of the inuegHiion optionally conprise one or nore
phar maceutical Iy acceptable dillients as exci pPéfts. Suitable diluents
illustratively include, either Nodiykdually or_in gomnbination,

| actose, including anhydroHgC Tact d | act ose~fionohydr at c;
starches, including dlrectly conp andchydrol yzed
starches (e.g., CelutabTM and Endex™f); ™ sorbitol; xylitol;
dextrose (e.g., Ccrel oseTM 2000) and dex hydrate; dibasic
cal ci um phosphat e di hydratc; sucrgse ts; confectioner's
sugar; nonobasic cal cium sul fate calciumsul fate

di hydrate; granular calciumlacta dextrates; inositol;
hydrol yzed cereal solids; anylose; celluloses including

m crocrystallinc cellulose, food grade sources of a- and anorphous
cellulose (e.g., Rexcel TM and powdered cel | ul ose; cal ci um carbonat e;
gl ycinc; 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

wei ght of the CDBPOSHYR DethdRy-10blab@sity-OIp-ci Nuedifethfboaiophenyl)-19-
preferably exhibit suitable flow properties and, where tablets are

desired, conprespiePhd-i t)ydlene[m%he)mﬁl e ?oiﬁ)f\n/lﬁgﬁtﬁﬁgfrﬂ%ﬁﬁf la:
nlcrocrystalllne cél | ul ose m crocrystalline cellul ose added
to a wet granul at ed conp05|t|on after a drying step) can be used to

i nprove hardness (for tablets)~and/or disintegration tine. [00069]
Conmposi tions of the invention Pﬁ%lonally CONPifese one or nore
pharnaceutical |y acceptabl e diygintegrants as| excipients, particularly
for tablet, capsule or othet~solNa& fornul ati on ui tabl e
d|3|ntegrants i ncl ude, either ing |n(5gnb|nat|on,
starches, including sodium starch~g ey Y Expl ot abTM of
PenWest) and pregel atini zed corn starch* Nat i onal TM 1551,

Nat i onal TM 1550, and Col ocornTM 1 7g., VecgunilM W),
cellul oses such as purified cell @ d

pd sodi um

car boxyr net hyl cel | ul ose, crosdafr netf ose~sodi um (e.g., Ac_Di Sol TM of
FMC), al gi nates, crospovidonc, and guns such as agar guar, xant han,
| ocust bean, karaya, pectin and tragacanth guns. [00070]

Di si nt egr antzs . 1o,
preparati ontsof@B e coﬁ%gg{%{l?%en?mgr kﬂxé'ajlqgetﬁ?/& g\ff‘fg)ﬁ%ﬁaﬁgﬁﬂmﬂﬁ)é& on
step or durin cat or 19 conpr es

i of nt cor andg e SHER-3 0 AR b o e Py PEPAERRN BB o anour
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 binding
agents or adhesives as excipients, particularly for tabl et
formul ati ons. Such bi ndi ng agents and adhesives preferably inpart
sufficient cohesion to the powler being tabletcd to allow for normal
processi ng operations such as sizing, |ubrication, conpression and
packagi ng, but still allowthe tablet to disintegrate and the
conposition to be absorbed upon ingestion. Suitable binding agents
and adhesives include, either individually or in conbination, acacia;

rocrystalllnc cel | ul ose,
met hyl cel | ul ose, carboxynet hyl ce

-14-



1000741 Suitable anti-adherents include talc, cornstarch, DL-Ieucine,
sodium lauryl sulfate and netallic stearates. Talc is an

anti - adhergent_ or dant used, for exanple, to reduce f rgﬁ} ti
sticki ng tﬁ%gﬂ@¥9%%kt surfaces and al so to reduce statigc' sﬁwg&ﬁ&m
bl end. One or nore anti-adherents, if present, constitute about 0.1%
to about 10% about 0.25%to about 5% or about 0.5%to about 2% of
the total weight of the conposition. [00075] didants can be used to

pronote powder flow of a solidCHprmul ation. Suitable glidants include
col l oidal silicon dioxide, stakc , talc, tribBasi c cal ci um phosphat e,

powder ed cel | ul ose and nmagnesii S|I|cate Cold oi dal silicon
dioxide is particularly prglerred gosSi tions of the
present invention can conprise on -f@Api ng agents.
Sinethicone is an illustrative ant t. Anti-foam ng

agents, if present, constitute about 0. gbout 5% about 0.001%
to about 2% or about 0.001%to - e total weight of the
conmposi tion. [00077]I1lustrative i
i nvention include, but are not < butyl at ed hydroxyt ol uene,
but yl at ed hydr oxyani sol e, pot435|un1netab|sulfite, and the |ike. One
or nore antioxidants, if desired, are typically present in a
conposition of the invention in an anount of about 0.01%to about
2. 5% for 6exangDB-HI6yL1-0hiolife-1 2datttoxy- 05U 2 bOUImddhlminapieuny)Q95%
about 1% about 1.5% about 1.75% about 2% about 2.25% or about
2.5% by weripfHaha-4[00060e53,20-Qiokay WAk theeIRARhIBRiuraCRAAAS! t i ons of the
i nvention can conprise a preservative. Suitable preservatives
include, but are not Iimted to, benzal konium chl oride, nethyl,
ethyl, propyl or butyl paraben,~henzyl al cohol, phenylethyl alcohol,
benzet honium nethyl or propyliﬁ3hydroxybenagate and sorbic acid or
conbi nations thereof Typically_ the optional |preservative is present
in an anount of about 0.Qi%+0 aipe 73t 0.01%to about
2.5% by weight. [00079] T one ¢ @b%lons of the
i nvention optionally conprise a b o fering agents
i ncl ude agents that reduce pH changes. i ve cl asses of

of the present

buffering agents for use in various~ems 9
invention conprise a salt of a G gt al i ncluding, for exanple,
a bicarbonate salt of a Goup |As[E carbonate salt of a G oup

| A netal, an alkaline or alkal® ea h 2 buffering agent, an
aluninun1buffering agent, a calciumbuffering agent, a sodi um
buffering agent, or a magnesi um buffering agent. Suitable buffering
agents include carbonates, phosphates, bicarbonates, citrates,
borates, acetates, phthalates, tartrates, succinates of any of the
foregoi ng, for exanple sodium or potassium phosphate, citrate,

borate, acetat bj car ate a ca bo .8 Non-

exanpl es of SU¢P§540§§62? ﬂg}"l’“i"ngFé’g%% 03 qﬁbﬁ& &{%%g‘gﬂ}?&wm %ﬂ%@ rfgm
hydr oxi de, al um nu l.yci | ¢i u etate, cal |un1b|carbonate
cal ci um bor @9@?@@&%@ -diengs éﬁ@d’r\%& W‘f(},‘é{;g:’iaﬁﬂ’fv Eigstryptara g‘a’l”éllaum

gl uconat e, cal cium gl ycerophosphate, cal ci um hydroxi de, cal cium

| actate, cal cium phthal ate, cal ci um phosphate, cal ci um succi nat e,
calciumtartrate, dibasic sodi um phosphate, dipotassi um hydrogen
phosphat e, di potassi um phosphate, di sodi um hydrogen phosphat e,

di sodi um succi nate, dry al um num hydroxi de gel, magnesi um acet ate,
magnesi um al um nat e, nagnesi um borate, nagnesi um bi car bonat e,
magnesi um car bonat e, magnesium citrate, nmagnesi um gl uconat e,
magnesi um hydr oxi de, nmagnesium | actate, nmagnesium netasilicate

al um nat e, magnesi um oxi de, magnesi um pht hal at e, magnesi um phosphat e,
magnesi um si | i cate, magnesi um succi nate, magnesiumtartrate,

-15-



odor of, or help mask a di sagreeable flavor or odor of a conposition
of the invention. Such agents include sweeteners, flavoring agents
and/ or tas agents. Suitable sweeteners and/or flavori
agents |nd\§&@%i 4'Pzggent t hat sweetens or provides fIav8FTF§ﬂQW“ﬂ&”
pharmaceutical conposition. Optional organol eptic agents are
typically present in a conposition of the invention in an anount of
about 0.1 ng/mmM to about 10 ng/m, about 0.5 ng/mM to 5 ng/m or
about! mg/ni. [000831 IllustratHye sweeteners or flavoring agents
include, without limtation, abacia syrup, anethole, anise oil,

aromatic elixir, benzal dehyde,NJ a| dehyde »Iixgj, cycl odextrins,
caraway, caraway oil, cargd m ol 5 , cardanomspirit,
cardanom tincture, cherry juice, , |cl@BanoNn, cinnamon

oil, cinnanbn water, citric acid,
cocoa, cocoa syrup, coriander oil,
fluidextract, criodictyon syrup,
vanillin, f ennel oi |, ginger, gi
dextrose, glucose, sugar, naltoge % gkycerin, glycyrrhiza,

gl ycyrrhiza elixir, glycyrrhria extract, glycyrrhiza extract pure,
glycyrrhiza fluid extract gl ycyrrhi za syrup, honey, iso-alcoholic
elixir, lavender oil, | enon oil, lenmon tincture, mannitol, methyl
sal i cyl atc, SnUCIIBI4030I(2]1-eHeliga 7hiatdtexy- 1 H-(MN IN-darahgembiobh&iyl)- Bi-1 ,
orange flower oil, orange flower water, orange oil, orange peel,
bitter, orangg, 9@@4 SVRBE-3, 0L NS hith tRE M@%n%l&'tﬁbﬁtra[ W@ Syrup,
pepperm nt, peppernint oil, peppermnt spirit, peppernmint water,
phenyl et hyl al cohol, raspberry juice, raspberry syrup, rosemary oil,
rose oil, rose mater strongergysaccharin, saccharin cal ci um
saccharrn sodi um sarsaparrllals?rup sarsaparilla, sorbitol

g rup, clove oil,

di ctyon, eri odi ct yon
vl acet at e, et hyl

dextract, ginger ol eoresin,

sol ution, spearmnt, spearnlnt oi |, _sucrose, | sucral ose, syrup, thyne
oi I, tolu balsam tolu bal i Wlla tincture,
vanillin, wild cherry syrup,

gﬁt are not limted
| odextrins particles,
[00085]Illustrative
sorbitol syrup,

[00084] Il lustrative taste maski ng~ag

to, cyclodextrins, cycloclextrins emlsi
cycl odextrins conpl exes, or conbi
suspendi ng agents include, but a
nmet hyl cel | ul ose, gl ucose/ sugar g
hydr oxyet hyl cel | ul ose, car boxy@ quse, al um num st earate
gel, and hydrogenated edible fats. [00086] 1l lustrative enul sifying
agents incl ude, but are not limted to, lecithin, sorbitan

et o HoEpReALLR2 1 NORBIEAUa. . Fled NS Eﬁ‘q&%‘é%ﬂ{&f’ 61y
ovet b et s AR LG R s Wi I By ina PR ST folr:g?or 9

exanpl e, starch can serve as a filler as well as a disintegrant. The
classification of excipients ﬁve is not to be construed as limting
in any nmanner. [00088] Conpositions of the PGESent i nvention may be
adm ni stered in any manner in limted to, orally,

parenteral ly, sublingually, t+ansge act @y, transnucosally,
topically, via |nhalat|oﬂ*¥%|a b i ni strfati on, or conbinations
thereof. Parenteral administrati on : te@AcCnot linmited to,
intravenous, intraarterial, intraperito hcut aneous,

i ntranuscul ar, intrathecal, intraardi aci stemal and
intraventricular. [00089] A thera effective anount of the
conposi tion required for use in { ries with the I ength of
time that activity is desired,na age and the condition of the

patient to be treated, anong other factors, and is ultimately

-16-



about 100 jig/ kg per day. For nost |large mammals, the total daily
dosage is fromabout 1 to 100 ng, preferably fromabout 2 to 80 ny.
The dosag I y be adjusted to provide the opti mal ther C
response.%¥h§&hgg%?gg dose nmay be conveniently adnlnlstgFPW'Fﬂgglgm
single dose, or as nmultiple doses adm nistered at appropriate
intervals, for exanple as two, three, four or nore subdoses per day.
[00090] Illustratively, a conposition of the invention nmay be

admi ni st er ed0f ODB-4160j(2L-bthy xp/1 Gy-adaotsh el (N a¢idinéthlamiophenyl)-19-
antiprogestin in an anount of about 1 jig/kg to about 1 ng/kg body
vei ght, for @xaapher ABRHE 3 szdl&{ekamhaﬂ@@féno&ﬁlglshaéth&i f@Reut 50 jiglkg,
about 75 jig/Kkg, about 100 gg/ kg, about 125 gg/ kg, about 150 ji g/kg,
about 175 jig/ kg, about 200 gg/ kg, about 225 jig/ kg, about 250
jiglkg, about 275 gg/kg, about~300 gg/kg, about 325 jig/kg, about 350
j1 9/ kg, about 375 ttg/kg, aboRﬁ %00 jiglkg, <ggﬂu@H425 j 19/ kg, about
450 ji g/ kg, about 475 jig/kg, 500 jigl kg,
about 550 ttg/ kg, about §3§yrig

ab%ut 525 gg/ kg,
41 kg, about 625

jig/kg, about 650 gg/kg, about 67 6580 jig/kg, about
725 gg/ kg, about 750 gg/ kg, about N_g7Tk C800 jig/kg, about

825 g/ kg, about 850 jig/kg, about 875 | pout 900 jig/ kg, about
925 jig/ kg, about 950 pg/ kg, aboui-8 about 1 ng/ kg body
wei ght. [00091] Patients underg nts with the conpositions
of the instant invention should} jed routinely for their
scrum estrogen and gl ucocorti cofd ™ $. [00092] The follow ng
non-limting exanples are provided to aid in understanding the
teachings of the instant invention. Exanple 1. Fornul ati ons of The

Instant | nventéga fan é?PHFHl%Rg@%d ﬁgacﬁ?o%ﬁgﬁ:@@ﬁ%@ﬁ{eﬁgla%%&ih%nyl)-w-

tablets for practicin i nven

d b b f
oo 4124 12850 AT Ee20REH) R BH kP Biefir LT Frmif 0 mo
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2.5 ngof poly-N-vinylpyrrolidone 2.0 tugof aerosil 0.5 ngof nagnesi um
stearate [00094] To obtain two-layer tablets for practicing the

i nstant i I he foll ow ng ingredients can be pre t her
in a tabl re\iésgbée'@g‘lnéo 0 ngof Tanoxifen 50.0 ngof CDB41§§%%5%’8%8 i
| act ose 40.0 ngof corn starch WD 2009/ 134723PCT/ US2009/ 041836 2.5
ngof pol y-N-vinyl pyrrolidone 25 2.0 ngof aerosil 0.5 ngof magnesi um
stearate 1000951 To obtain tablets containing anticstrogens for
practicing the instant inventi for exanple, the follow ng

i ngredi ents can be pressed together in a tabf@Ftaress: 10.0 ngof

Ral oxi f enc

12.  CDB-4110 (21-acetonide-17a-acetoxy-11p-(4 N, N-dimethylaminophenyl)-19-

norpregna-4,9-diene-3,20-dione) with 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:

18-



30.0 ngof CDB-4124 125.0 ngof |actose 50.0 ngof corn starch 2.5 ngof
pol y- N-vi nyl pyrrolidone 25 2.0 ngof acrosil 0.5 ngof magnesi um

Sstearate To obtain oily preparations for practiging.the

i nstant i @gﬁg‘%ﬁ“ﬁ? or exanple the foll ow ng ingredient géygﬁﬁoﬂ%mﬂrﬁ?ed
toget her and | oaded i nto anpoul es: 100.0 ngof CDB-4124 343.4 nyof
castor oil 608.6 ngof benzyl benzoate Exanple 2. Conpounds of the

I nstant I nvention Have Only Wak Anti gl ucocorticoid Receptor Binding
Activity. [00097] Certain antiplidgestins were tested in

recept or-bi ndi ng assays for thei r ability to BMBH rabbit progesterone
receptor (rbPR) and gl ucocortiddid receptor ({b&R)y Briefly, cytosol
contai ning PR or OR were pHgpared GWD buf™e# (10 mM Tris, pH
7.2, 1.5 nM EDTA, 0.2 nmM sodi um dl yegrol, 1 nM DTT)

fromuterus or thymus, respectively; g -primed i mmature
rabbits. For PR binding, the cytosol &o with 6 nM
i ors were added at
g to OR, the cytosol was

1, 2-[ 3H] progest erone (50.0 G/ nmol e
40 C /ol ) and test

concentrations from2 to 100 nM §

i ncubated with 6 nM 6, 7-[ 3M dexa 256

conpounds were added at concent?ations from 20 to 100 nM After
overni ght incubation at 4C, bound and unbound [3H] steroids were
separated by addition of dextran-coated charcoal and centrifugation
at 2100 x g 1#oCDBS 16 2 R{Cyp*GydRKypl Nabeid:S - Cig@al,N-ng t he

[3M steroid receptor conplexes were decanted into vials containing 4
n Optifl !JOHjlﬁé?ﬁﬁkﬁh@phéi@l)iWﬁregﬁh-h&—d{&fatﬁm@on@%kﬂ heF&fcREnd N a
liquid scintillation counter for 30 m nutes and then counted for 2
m nut es. Thgtrggéqlfoﬁl}l[ﬁptive Concentration) for each standard curve
and each of the conmpound curves was determ ned by entering the
counting data into a four paraneter signoidal conputer program
(RiaSmart(r) Inmu ssay Data Reduction Program Packard | nstrunent
Co., Meriden, Connl. 3 Relative b@;ﬂgﬁ_@g affinity (RBA) for each -49-

was

H,c”

*Cyp = 3-Cyclopentylpropionyloxy-

15. CDB-4205 (3-hydroxyamino-2 I -methoxy-17¢-acetoxy-11p-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following structural

formula:

-19-



compound was cal cul ated using the foll owi ng equation: EC50 of
standard/ EC50 of test conpound x 100. The standards for the PR and GR
assays wer d progesterone and dexanet hasone, r i ,
The resulf@og&bﬁﬁﬁég experinments are sunmmarized in Tablgégﬁ§g@%§h¥m
ratio of the relative binding affinities of each conpound for the
rbPR and rbGR receptors (rbPR rbGR). This differential reflects the
relative activity of a conpound in a cell or tissue that possesses
the two receptors and the requiidjte transcriptional cofactors.

[ 00098] Also given in the Tablb are the rel &Wge bi ol ogi cal
activities of the same conpou it he rabb(t uterus by the
anti-McG nty and anti - Cl gt ' g -2914 (listed at
the end of the Table) was used a% or, ygEerence conpound
(rabbit Biological Activity = 1.0 experinments because
results of experinents using CDB-2914 h publ i shed before
(Hld-Petito et al., 1996; Passare & * Reel etal., 1998;
Laner et al., 2000). For the anti test, imuature fenmal e
rabbits received a subcut aneg Q| 22 p-of 5 jig cstradiol in 10%
et hanol / sesane oil daily fo consecutive days. On day 7, aninals
underwent sterile abdom nal surgery to ligatc a 3-4 cm segnent of
both uterine horns. The test conpound in appropriate solvent was
injected intralumnally into the Iigated segnent of one uterine horn
and vehicle alone into the other. A stinulating dose of progesterone
(267 jig/day) was adm ni stered subcutaneously to each rabbit daily
for the nextigtpgeId8Ys-ht@ol 2 4 .1 1fge inn. All
animals were sacrifi ggd g?ro!ég@ﬁ%g2?{)&?&?%}%5{%%0%&#}1156(&?3&}88 where a
segnent cen | @aid) 5 110€ ed,@ i i % neut r al
buf fered fotrdhng%t}n?]lgr%%ﬁgiw ftdtjé(gﬁe r ﬁigsc{%\égg%(ggﬁné r‘g@gglg ??1%0% ve

m cron secthn§u§%(ﬁnep,mﬁth hemat oxyl in and cosin were eval uat ed

mi cr oscopi c&l' Ty Fol’ P& degree of endonetrial gl andul ar
proliferation. The percent inhibition of endonetrial proliferation
for each rabbit was calculated!%;d the nmean of the group of five
animal s recorded. For the Anti aubcrg testoAénnature femal e rabbits
recei ved a subcutaneous injection of 5 gg csfradiol in 10%

et hanol / sesane oil daily fon,éh.oa'-\utive d

recei ved progesterone by'iﬁbcuta i

experimental conpound i n appropria ehe] anal®@Acor subcut aneously
for five consecutive days. One group o recei ved progesterone
only. Twenty-four hours after the ani mal s were

sacrificed for renoval of the ute r was cl eaned of all fat and

connective tissue, weighed to thg ) 0.2 ng and placed in 10%
neutral buffered formalin o 9 i st ol ogi cal processing.
Five mcron sections stained with hematoxylin and eosin were

eval uated mcroscopically for the degree of endonetrial glandul ar
proliferatiaqn. e rcent inhibitio f endonetrial _proliferation at
each dose |33e¢5§r4253§1ﬁ@ér9xm6%ﬁt y&&ﬁr&?@f&xm}l%—@wawson wi t h
progesterone-stinul ated aninmal s al one. The data presented in Table 1
(rabbit Bi oddimgteylaminogherydr D-narpregoef Agbenst3. 2hdiopeswith the dptaayingd f or
each conmpound by the anti-MG nty and anti-C auberg assays rel ative
t o CDB- 2914 strid@@@b@milae t est ed anti progestins were ranked on the
basis of the selectivity of each conmpound for the rabbit PR over the
rabbit GR, as listed in Table 1. The anti progestins were al so ranked
on the basis of the biological activity in the rabbit uterus. Data
presented in Table | show that the affinity of |eading conmpounds for
progesterone receptor was at least 1.5 tines greater than their
affinity for glucocorticoid receptor. [0001001 The results of these

w20~



Anti- rbPR/'rbGR rabbit Biol. Act. progestin Act. progestin 4239
14.80 0.60 4416 1.33 0.77

WO 2009/134723 PCT/US2009/041836

18.  CDB-4262 (3-methoxyamino-2 l-ethyloxy-17u-acetoxy-11B-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following structural

formula;

19. CDB-4223 (21-methylthio-17¢-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-

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

21-



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

WO 2009/134723 PCT/US2009/041836

20.  CDB-4119 (4-benzoin-21-acctylthio-17c-acetoxy-11p-(4 N, N-
dimethylaminopheny!)-19-norpregna-4,9-diene-3,20-dione) with the following structural

formula:

22



4125 1.19 1.55 4363 5.75 2.53 4223 1.17 not given 3875 5.11 1.40 4398
1.16 0.99

WO 2009/134723 PCT/US2009/041836

2]. CDDB-4239 (4-benzoin-21-methoxy-17o~acetoxy-113-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-dicne-3,20-dione) with the following

structural formula:

22. CDB-4306 (21-glycinate-170-acetoxy-11B-(4 N, N-dimethylaminophenyf)-19-

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

0
f|3Ha o—”—cr-ig\mz
N

HC”

-23.



4362 4.74 1.25 4058 1.08 0.90 4352 4.21 0.57 4418 1.03 0.25 4176 383
0. 20

WO 2009/134723 PCT/US2009/041836

23. CDB-4352 (21-cyanothio-170-acetoxy-11$-(4 N, N-dimethylaminophenyl)-19

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

[
N

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

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

24-



4177 LO3 MO 4243 2.90 0.00 4030 0.96 0.30 4119 2.60 0.10 4374 0 95
2.25

[00034] 11B-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-113-(4-N-
methylaminophenyl)-19-norpregna-4,9-diene-3,20-dione), a monodemethylated
derivative of CDB-4124, has been demonstrated to possess even Jower anti-
glucocorticoid activity than its parent. Attardi ef al., 2002, Mol. Cell. Endocrin.
188:111-123.

[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.
[006036] Antiprogestins which may be useful in the invention include, without
limitation, asoprisnil (benzaldehyde, 4-[(113,17p)-17-methoxy-17-(methoxymethyl)-
3-oxoestra-4,9-dien-11-yl]-1-(E)-oxim; J867), its metabolite J912 (4-[173-Hydroxy-

17o-(methoxymethyl)-3-o0xoestra-4,9-dien-11-yl Jbenzaldehyd-(1 E)-oxim), and
25



4324 2.16 1.10 4399 0.93 0.35 4247 2.06 1.70 4152 0.82 1.40 4205 E99
1.00

WO 2009/134723 PCT/US2009/041836

other compounds described in DE 43 32 283 and DE 43 32 284; CDB-2914 (17u.-
acetoxy-118-(4-N,N-dimethylaminophenyl)-19-norpregna-4,9-dien-3,20-dione) and
other compounds described in Stratton ef af., 2000, Hu. Reprod. 15:1092-1099; JNJ-
1250132 and other compounds described in Allan et a/., 2006, Steroids 71:949-954;
5-Aryl-1,2-dihydrochromenof3,4-f]quinolines described in Zhi ef /., 1998, J. Med.
Chem. 41:291-302; 1,4-dihydro-benzo[d][1,3]Joxazin-2-ones described in U.S, Patent
Nos.: 6,509,334, 6,566,358 and 6,713,478 to Zhang ef al.; 1,3-dihydro-indol-2-ones
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 ¢/.; benzimidazolones and
analogues thereof described in U.S. Patent No. 6,380,235 to Zhang ef al.; 2,1~
benzisothiazoline 2,2-dioxides described in U.S. Patent No. 6,339,098 to Collins et
al.; cyclocarbamatcs and cyclo-amides described in U.S. Patent Nos.: 6,306,851 and
6,441,019 to Santilli er 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, (6¢,11f,17p)-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,17¢)-11-(4-acetylphenyl)-
17,23-epoxy-19,24-dinorchola-4,9,20-trien-3-one (ORG-33628); (78,118,178)-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.
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Steroid Biochem. Molec. Biol. 41:339-348; ORG-31376; ORG-33245; ORG-31167,
ORG-31343; RU-2992; RU-1479; RU-25056; RU-49295; RU-46556; RU-26819;
LG1127, LG120753; LG120830; 1.G1447; 1.G121046; CGP-19984A; RTI-3021-012;
RTI-3021-022; RTI-3021-020; RWJ-25333; ZK-136796; ZK-114043; ZK-230211;
ZK-136798; ZK-98229; ZK-98734; and ZK-137316.

[00038]  Still other antiprogestins that may be useful in the invention include,
without limitation, compounds described in U.S. Patent Nos.: 4,386,085, 4,447,424,
4,519,946 and 4,634,695; the phosphorus-containing 17B-side chain mifepristone
analogues described in Jiang et al., 2006, Steroids 71:949-954; onapristonc (11B-[p-
(dimethylamino)phenyl]-17o-hydroxy-17-(3-hydroxypropyl)-13c-estra-4,9-dien-3-
onc) 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-
substituted 19-norsteroids, such as 113-(4-Methoxyphenyl)-178-hydroxy-17a-
cthynyl-4,9-cstradien-3-one described in Belagner et ai., 1981, Steroids 37:361-382;
the 11B-aryl-4-estrenes such as (Z)-11B-[(4-Dimethylamino)phenyl}]-17B-hydroxy-
170.-(3-hydroxy-1-propenyl)estr-4-en-3-one described in U.S. Patent No. 5,728,689,
the 11p-aryl-estrene derivatives described in U.S. Patent Nos.: 5,843,933 and
5,843,931; the 11-benzaldoxime-cstra-diene derivatives such as 4-[178-Methoxy-
17¢-(methoxymethyl)-3-oxoestra-4,9-dien-11f-yllbenzaldehyde-1-(E)-oxime
described in U.S. Patent No. 5,693,628; the 11-benzaldoxime-17B-methoxy-17a-
methoxymethyl-estradiene derivatives such as 4-[17B-Methoxy-17a.-

(methoxymethyl)-3-oxocstra-4,9-dien-11B-yl]benzaldehyde-1-(E)-[O-
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(ethylamino)carbonyljoxime described in U.S. Patent No. 5,576,310; the S-
substituted 11B-benzadoxime-estra-4,9-diene-carbonic acid thiolesters such as 4-
[17B-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-1 1 3-yl]benzaldehyde-1-
(E)-[O-(ethylthio)carbonyl]oxime, described in WO 99/45023; the steroid esters such
as {Z)-6’~(4-cyanophenyl)-9,11a-dihydro-178-hydroxy-170-[4-(1-0x0-3-
methylbutoxy)-1-butenyl]4’'H-naphthof3°,2°,1°;10,9,11]estr-4-¢n-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)-17B-hydroxy-17a-
(1,1,2,2,2-pentafluoroethyl)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 gonancs such as 11beta-[4-(1-
methylethenyl)phenyl]-17o-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-
estradiencs 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-alkyi-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

28-



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

WO 2009/134723 PCT/US2009/041836

U.S. Patent No. 5,244,886, the 19,1 1-beta-bridged steroids described in U.S. Patent
Nos: 5,095,129, 5,446,178, 5,478,956 and 5,232,915; the 1-arylsulphonyl,
arylcarbonyl and 1-arylphosphonyl-3-phenyl-1,4,5,6-tetrahydropyridazines described
in U.S. Patnet No. 5,684,151; the 1-arylsulphonyl, arylcarbonyl and arylthiocarbonyl
pyridazino derivatives described in U.S. Patent No. 5,753,655; the 1,2-dihydro-[1,2-
glquinoline derivatives and 1,2-dihydro-chromeno-[3,4-f]quinoline derivatives
described in U.S. Patent Nos: 5,688,808,. 5,693,646, 5,693,647, 5,696,127, 5,696,130
and 5,696,133; the oxa-steroids 6 derived from (8S, 138, 14R)-7-oxa-¢stra-4,9-dienc-
3,17-dionc 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-1153-(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-11p-(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.
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Exanpl e 3. Tunor Induction and Latency of Tunor Appearance. [000101]
To i nduce breast tunors, Sprague-Dawl ey fenmale rats were given 10

ng/ kg bod i DVBA at 50 days of age. One group rats
(G oup 2) KV&E@%%@% sesane oil at 50 days of age insteagéyﬁémlf%
serve as the no-DVBA controls. Aninmals were wei ghed and pal pat ed
weekly along the mlk Iine for any sign of |esions or swellings.
Tunor nodul es were noted and neasured weekly in two di nensions with
cal i pers. Wi@W42UndhSingthevértlddingit #e inftark Omvkatidciiehdhe @i thddbasdaarbe
t he individual aninmal was random zed into one of 14 groups. Tunors

appear ed as ,§QOBr AR e pBiiRthA patscSALREBY @R rdmlrEechfor bidingays
(latter i ndiuvi dugl Irlltgl?'ll ncl llj)ded in g)t usgy Thecaﬁrrggan Irat enccg E)erl g%
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i njections ehi.cl e 0% et han in sesame o na. DVBA
cont r ol groZ‘éGS/ <o ST pHc iR %Cé‘é?tiFé&SW@“F%P%gtéﬂf?%\agéﬁ%ul e
deci ded bef orehand to simulate |n|t| ation of treatnent over a

t hr ee- mont h oYilaerpetiviies whewup shedcadies cpmroyedsafdhayiaptpyt igvaation arc used
injections of RU 486 or micronized progesterone at 10 ng/ kg body

wei ght, respeeréferehse. Groups 5 through 9 received 20 ng/ kg, 10 ng/ kg,
2 ng/ kg, 1 ng/kg and 0.1 ng/ kg of CDB-4124, respectively. Goups 10
t hrough 14 60048} edntahethtreeaiodandnt,ghy astaht mmmiugknaeheethmbtehmﬂt 10
ng/ kg of m croni zed progesterone was al so added as a conponent to
conposi t i onanfiRbgdstihesdni a@dsHe ahAQLLUIBL thEieraftthipBbral WRIVetyds Banaeekikhr ee
tinmes for their Tevels of progesterone: initially, when they were

about to 9o ybntdng s dRcBKLAN %élbﬂﬁlt@fﬁxﬁcﬁﬁo@&c Q%Sdb%frcfcf&l@& I
and finally after treatnent at sacrifice -4 days after the

4
i SR e iR e o

steroi d hornones Q ster rtlso |cos er one

determ ned B ERFRIEGEGREm AR P8 ot MuFrbl R EockBr i
Statgraphics Plus. Differences ng. t he oups were determ ned by
ANOVA i f t h&thgF Bﬁﬁcﬁ%%‘}?sf%%’fse °g‘i %‘ﬂﬁ‘rif%r téaéiscr@tlﬁﬁff‘\ﬁf’%[cxtah%
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[ 000107] As reported in Table 2, Goup 2 (not given the carcinogen
DMBA) had no tunors. Rats treated with DVBA al one had an average of

2.67 tunor I The addition of progesterone increased.the

aver age nu‘ﬁ%gﬁd’%f’ﬁ%ﬁmrs per rat to nearly 5. Treat nentgépﬂﬁm%-@f‘fm
had nmaj or effects on reducing the nunber of tunors. The average
multiplicity across the highest four treatnent groups that was nost

effective (i.e., 20, 10, 2, 1 ng/kg/day) was 1.58 tunors per rat.

Thi s reduct ideth imhiraAOlymphiedyet celeFNSENRT esd ddnaiarddBefdtdonot only
reduced growt h of existing tunors but al so prevented the occurrence

of new t UNDhtipBedsNESEsARCHR e ifstdhe SR ARG IHRhcs¥BS cHfeRls] €d into
treatment randonify based on finding one tunor of a given size Table 2

- Effect of dg;agﬁﬁﬁgggﬁesﬁag{gefa&&&ra( %&9&&%{?&1&%%&{;% Thekl d@uﬂp[@w galls

Treatnent' Incidence of tunors ACA per rat per rat

ACA + PCA P&le hel trdated with either RU486, one of antiprogestins of the instant invention or a

test compound at concentrations between 10 and 107 M.

[00045] Antiprogestin compounds that may be used in accordance with the present
invention can be synthesized using 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
rcaction conditions and therefore may need temporary protection. The usc 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 onc 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 sc 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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hydrochloric acid, sulfuric acid, phosphoric acid, nitric acid, aliphatic acid, alicyclic
carboxylic or sulfonic acids, such as formic acid, acetic acid, propionic acid, succinic
acid, glycolic acid, lactic acid, malic acid, tartaric acid, citric acid, ascorbic acid,
glucuronic acid, fumaric acid, maleic acid, hydroxymaleic acid, pyruvic acid, aspartic
acid, glutamic acid, p-hydroxybenzoic acid, embonic acid, ethancsulfonic acid,
hydroxyethanesulfonic acid, phenylacetic acid, mandelic acid, alogenbensenesulfonic
acid, toluencsulfonic acid, galactaric acid, galacturonic acid or naphthalenesulfonic
acid. All crystalline form polymorphs may be used in accordance with the invention.
[00049] Basc 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, calciurm, magnesium and
the like. Examples of suitable amines are amino acids such as lysine, choline,
dicthanolamine, cthylenediamine, 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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[00051] The terms “oral administration” or “orally deliverable” herein include any
form of delivery of a therapeutic agent or a composition thereof to a subject wherein
the agent or composition is placed in the mouth of the subject, whether or not the
agent or composition is swallowed. Thus, “oral administration” includes buccal and
sublingual as well as esophageal (e.g. inhalation) administration.

[00052] Instill another embodiment, compositions of the present invention are
formulated as rectal suppositorics, which may contain suppository bascs including,
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 cxample penetration enhancers and the like.

[00055] Compositions of the present invention may also be formulated for
parentcral 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, WFL, and the like.
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[00056] Compositions of the present invention may also be formulated as a depot
preparation, which may be administered by implantation or by intramuscular
injection. Such compositions may be formulated with suitable polymeric or
hydrophobic materials (as an emulsion in an acceptable oil, for example), ion
exchange resins, or as sparingly soluble derivatives {as a sparingly soluble salt, for
example).

[00057] Compositions of the present invention may also be formulated as a
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 al., or U.S. Patent No. 4,508,703 to Redziniak ef
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 tabiets, bilayer tablets, erc.), 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,
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without limitation, (1) dry mixing, {2) direct compression, (3) milling, (4) dry or non-
aqueous granulation, (5) wet granulation, or (6) fusion.

[00060] The individual steps in the wet granulation process of tablet preparation
typically include milling and sieving of the ingredients, dry powder mixing, wet
massing, granulation and final grinding. Dry granulation involves compressing a
powder mixture into a rough tablet or “slug” on a heavy-duty rotary tablet press. The
slugs arc then broken up into granular particles by a grinding operation, usually by
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.

f00062] 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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subject. The term “suspension tablet” as used herein refers to a compressed tablet
that rapidly disintegrates after placement in water.

[00063] Suitable liquid dosage forms of a composition of the invention include
solutions, aqueous or oily suspensions, clixirs, syrups, emulsions, liquid aerosol
formulations, gels, creams, ointments, etc. Such compositions may also be
formulated as a dry product for constitution with water or other suitable vehicle
before use.

[00064] Tnone embodiment, liquid or semi-solid compositions, upon storage in a
closed container maintained at cither room temperature, refrigerated (e.g. about 5 -10
°C) temperature, or freczing temperature for a period of about 1, 2, 3,4, 5,6, 7, 8, 9,
10, 11, or 12 months, exhibit at least 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 propertics 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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agents, flavoring agents, taste masking agents, colorants or dyes, penetration
enhancers and substances added to improve appearance of the composition.

[00066] Excipicnts optionally cmployed in compositions of the invention can be
solids, semi-solids, liquids or combinations therecof. Compositions of the invention
containing excipients can be prepared by any known technique of pharmacy that
compriscs mixing an excipient with a drug or therapeutic agent.

[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 lactosc monohydrate; starches, including dircctly 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 a- 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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[00068] The use of extragranular microcrystalline cetlulose (that is,
microcrystalline cellulose added to a wet granulated composition after a drying step)
can be uscd to improve hardness (for tablets) and/or disintegration time.

[00069] Compositions of the invention optionally comprise one or more
pharmaccutically acceptable disintegrants as cxcipients, particularly for tablet,
capsule or other solid formulations. Suitable disintegrants include, cither individually
or in combination, starches, including sodium starch glycolate (e.g., Explotab™ of
PenWest) and pregelatinized corn starches {e.g., National™ 1551, National™ 1550,
and Colocorn™ 1500), clays (e.g., Veegum™ HYV), celluloses such as purified
cellulosce, microcrystalline cellulose, methylcellulose, carboxymethylcellulose and
sodiumn 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 onc 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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tablet to disintegrate and the composition to be absorbed upon ingestion. Suitable
binding agents and adhesives include, either individually or in combination, acacia;
trapacanth; sucrosc; gelatin; glucose; starches such as, but not limited to,
pregelatinized starches (e.g., National™ 1511 and National™ 1500); celluloses such
as, but not limited to, methyleellulose and carmellose sodium (e.g., Tylose™); alginic
acid and salts of alginic acid; magnesium aluminum silicate; PEG; guar gum;
polysaccharide acids; bentonites; povidone, for example povidone K-15, K-30 and
K-29/32; polymethacrylates; HPMC; hydroxypropylcellulose (e.g., Klucel™); and
ethylcellulose (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 Gattefossé),
polyoxyethylene (35) castor oil and polyoxyethylene {40) hydrogenated castor oil;
polyoxyethylene alkyl ethers, for example polyoxyethylene (20) cetostearyl cther,

polyoxyethylenc fatty acid esters, for example polyoxyethylene (40) stearate,
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(e.g., Sterotex™); colloidal silica; talc; waxes; boric acid; sodium benzoate; sodium
acctate; 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
conposition.

[00074]  Suitable anti-adherents include talc, comstarch, 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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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] Tllustrative 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 alcoho!, phenylethyl alcohol,
benzethonium, methy! 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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f00079] Inone embodiment, compositions of the invention optionally comprise a
buffering agent. Buffering agents include agents that reduce pH changes. Illustrative
classes of buffering agents for use in various embodiments of the present invention
comprise a salt of a Group JA metal including, for example, a bicarbonate salt of a
Group TA metal, a carbonate salt of a Group TA metal, an alkaline or alkali earth
metal buffering agent, an aluminum buffering agent, a calcium buffering agent, a
sodium buffering agent, or a magnesium buffering agent. Suitable buffering agents
include carbonates, phosphates, bicarbonates, citrates, borates, acctates, 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 factate, 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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potassium phosphate, potassium polyphosphate, potassium pyrophosphate, potassium
succinate, potassium tartrate, sodium acetate, sodium bicarbonate, sodium borate,
sodium carbonate, sodium citrate, sodium gluconate, sodium hydrogen phosphatc,
sodium hydroxide, sodium lactate, sodium phthalate, sodium phosphate, sodium
polyphosphate, sodium pyrophosphate, sodium sesquicarbonate, sodium succinate,
sodium tartrate, sodium tripolyphosphate, synthetic hydrotalcite, tetrapotassium
pyrophosphate, tetrasodium pyrophosphate, tripotassium phosphate, 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,
ethylcellulose, carrageenan, carbopol, and/or combinations thereof. Typically, onc 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 propertics of the composition. The

term “organoleptic agent” herein refers to any excipient that can improve the flavor or
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odor of, or help mask a disagreeable flavor or odor of a composition of the invention.
Such agents include swecteners, flavoring agents and/or taste masking agents.
Suitable sweeteners and/or flavoring agents include any agent that sweetens or
provides flavor to a pharmaceutical composition. Optional organoleptic agents are
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/m! to 5 mg/ml or about | mg/ml.

[00083] Illustrative sweeteners or flavoring agents include, without limitation,
acacia syrup, anethole, anise oil, aromatic elixir, benzaldechyde, 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,
ethylacetate, 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,

_44-



18 0.48 0.26 0.075 p=0.0003 7 4124 (2 nig) 17 4.61 2.98 0.09 p=0.012
8 4124 (1 nmg) 16

WO 2009/134723 PCT/US2009/041836

sucralose, syrup, thyme oil, tolu balsam, tolu balsam syrup, vanilla, vanilla tincture,
vanillin, wild cherry syrup, or combinations thereof.

[00084] THustrative taste masking agents include, but are not limited to,
cyclodextrins, cyclodextrins emulsions, cyclodextrins particles, cyclodextring
complexes, or combinations thereof.

[00085] Tllustrative 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 vchicles 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, subcutancous, 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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condition of the patient to be treated, among other factors, and is ultimately
determined by the attendant physician. In general, however, doses employed for
human treatment typically arc in the range of about 0.001 mg/kg to about 500 mg/kg
per day, for example about 1 ug/ke to about | mg/kg per day or about 1 ug/kg to
about 100 pg/kg per day. For most large mammals, the total daily dosage is from
about 1 to 100 mg, preferably from about 2 to 80 mg. The dosage regimen may be
adjusted to provide the optimal therapeutic response. The desired dose may be
conveniently administered in a single dose, or as multiple doses administered at
appropriate intervals, for example as two, three, four or more subdoses per day.
[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 pug/kg to
about 1 mg/kg body weight, for example about 1 ng/kg, about 25 ng/kg, about

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

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

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

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

about 975 pg/kg or about I mg/kg body weight.
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[00091] Patients undergoing treatments with the compositions of the instant
invention should be monitored routinely for their serum estrogen and glucocorticoid
levels.

[00092] The following non-limiting examples are provided to aid in understanding

the teachings of the instant invention.
Example 1. Formulations of The Instant Invention Can Be Prepared As Tablets.

[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

2.5mg of poly-N-vinylpyrrolidonc
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
1050 mg  of lactose

40.0 mg of corn starch

47-



0.45 p=0.19 13 4124 (1 ng) + P (10 ngy) 45 4.28 1.19 0.49 p=0.27 14
4124 (0.1 ng) + P(10 ng) 41 6.16 1.65 0.49

WO 2009/134723 PCT/US2009/041836

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

0.5 mg of magnesium stearate

[00095] To obtain tablets containing anticstrogens for practicing the instant

invention, for example, the following ingredients can be pressed together in a tablet

press:

10.0 mg of Raloxifenc

30.0 mg of CDB-4124

125.0 mg of lactosc

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:

100.0mg  of CDB-4124
3434 mg of castor oil

608.6 mg of benzyl benzoate
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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 ECs¢
(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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% cells positive Conpared to Controls 1-test rt. 1 Control tunors
13.5 7.8 12 3 RU 486 (10my/kg) 12.9 7.0 p = 0.85 10 4 P4

(Progesterone) (., 0/ kg) PCT/US2009/041836

compound was calculated using the following equation: ECsp of standard/ECsy of test
compound x 100. The standards for the PR and GR assays were unlabeled
progesterone and dexamcthasone, 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 (tbPRADGR). 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 uscd 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 et
al., 1996; Passaro et al., 1997, Reel et al., 1998; Larner er al., 2000). For the anti-
McGinty test, immature female rabbits received a subcutaneous injection of 5 ug
estradiol in 10% ethanol/scsame oil daily for 6 consecutive days. On day 7, animals
underwent sterile abdominal surgery to ligate a 3-4 cm segment of both utering 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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2 p=0.00 7 11 4124
0001[ P4 > Control,

PCT/US2009/041836

25.7 5.8 p = 0.0007 9 6 4124 (10 ny/kg) 5.1 4.
P4 (10 + 10) 15.5 12.2 P = 0.66 8 ANOVAp = 0.

RUBE,  A1ag8hinrbedl

microscopically for the degree of endometrial glandular proliferation. The percent
inhibition of endometrial proliferation for each rabbit was calculated and the mean of
the group of five animals recorded. For the Anti-Clauberg test, immature female
rabbits received a subcutaneous injection of 5 ug estradiol in 10% ethanol/sesame oil
daily for 6 consecutive days. On day 7, animals received progesterone by
subcutancous injection (160 ug/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 cosin werce 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
each 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 | 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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Post-anal ysis by the Miultiple Range Test [000115] Progesterone

i ncreased the percentage of proliferating cells conpared to controls
and CDB-4124-treated aninmals. Progesterone |led to the highest
proporti on" 820 3f7§3prol iferating and that growth was bggyﬁléz‘{“}l(&%l%ﬁ
seen in the control, RU486, or CDB-4124 plus progesterone groups.
Treatnment with CDB-4124 alone led to a | ower proportion of
Ki-67-positive cells than any other treatnent and the proportion was

| ess than t heg0198}eNThovekil® of eHebd Qldies AbEshde tHATRY B kidmg Eabfoubieat ed
Wi th CDB-4124 exhibited less proliferation (fewer Ki-67-positive

cel I's) than dphs3yues SRNPDORM05H AN @odsbh@abedtiihddyiftih RGakuR dicds H21
t-test). Thus, CDB-4124 is nore potent than RU 486°in preventing

P et o of ' SRl SERY dRULEDBBoT4 b i kom BRI Flek §tidech olpod .
- ) g ith CDB-.4124 pl P4 | ed f
ot ar at | eaterPeb e AT B il V%e Bottapeuis phRersiiGinal,

declined in the groups .in the fol |l ow order: progesterone (Ms
proliferati &ﬁsl--gﬁce Poifl Tecepion ALY (SIS atﬂ%m&g@%éb%ém 8836124
al one. Thus, CDB-4124 decreased proliferating cells even in the
presence of 2aéh CERAP 1 awbigh ercanodesiely aptivsge sluspeniecoid poentas)indipgpliosi s
was evaluated in the same tunors by an apoptosis hybridization kit
(Oncor, Gai tthese sivayyg COND}H 24Tieefocmtd dighily apitg tlosi COBE0E%.eval uated in

t he peripheral areas of the tunors and far fromnecrosis. At |east
1,000 cells per tunor section were evaluated. A clear difference
anong t he_tTABEE ieRECEPTRRBINDINGAND BIALOGIOASACTVITIEHSORANTIPROGESTINg at ed

ani mal s as aAhiwn | hPRADGR 5: rabhbBiel. 5: Angpti-0si s rfER/MGRC e kdbdit Bl honpr s
in progr armreat..w!er’f' | d?at h G oupZeeat ms*ntILI‘!&B?.*@:{44 il | s po?iTti veCorrpc()}sT(?d to
R ) el ] .

Control s|t ﬁt %@%09_1 ntrol _g—_gﬁmrso. 81 ﬁ% 31 = ~
4361 - 7.20 3.03 4111 130 0.36
4306 3.90 0.95 4125 118 133
4363 3.75 2.53 4223 1.17 not given
3875 511 1.40 4398 L16 0.99
4362 4.74 125 4058 108 090
4352 421 057 4418 L1.03 0.23
4176 3.83 0.20 4177 L.03 0.00
4243 2.90 0.00 4030 0.96 0.30
4119 2.60 0.10 4374 0.95 225
4324 2.16 L10 4399 0.93 0.35
4247 2.06 L70 4152 0.82 140
4205 199 1.00 4110 070 .10
4059 L1.89 2.90 4051 0.69 0.70
4400 176 229 4101 0.61 0.65
3247 174 0.10 4248 042 0.00
4167 L69 1.50 4227 0.38 .00
4124 1.58 3.60 4393 0.35 0.00
4226 1.5% 0.54 4396 0.18 not given
4206 144 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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WD 2009/ 134723 PCT/ US2009/ 041836 3 RU 486 (10ng/kg) 3.34 257 p =
0.003 4 P4 (Progesterone) (10ma/kg) 1.28 0.51 p = 0.015 6 4124 (10

Mg/ ka) 3. 8gq dashQsfds = 0- 003 PCT/US2009/041836

received sesame oil at 50 days of age instead of DMBA to serve as the no-DMBA
controls. Animals were weighed and palpated weckly along the milk line for any sign
of lesions or swellings. Tumor nodules were noted and measured weekly in two
dimensions with calipers. When tumors grew to a size of 10-12 mm in any
dimension, the individual animal was randomized into one of 14 groups. Tumors
appcared as soon as 39 days after oral gavage and as late as 194 days (latter
individual not included in study). The mean latency period for tumor appearance was
106 1 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 cxpected) received vehicle on a
schedule decided beforehand to simulate initiation of treatment over a threc-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, | 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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Il 4124 + P4 3.78 4.93 P = 0.0496 ANOVA p = 0.003 [4124+P4>
Control, P4; RU486, 4124+P4>4124, Control ] Post - anal ysis by the

Mul tiple [ 000117] A post-analysis by the Mit] e
Test i ndi 5253@“9@@7%3 CDB- 4124 pl us progesterone induced H@ﬁé’f"“ﬁmgﬁ
apoptosis than the control or progesterone-treated ani nals. Moreover,
RU486, CDB-4124 and CDB4124 pl us progesterone induced higher
apoptotic cell death than observed in the control tunors. The effects
of treat enemkldvidzbn &DBOA] 2Fhevievels dfake dérbidetioembndshascRekbBe, doprizdl, éad

t-test). Simlarly, the effects of CDB-4124 were the sane as CDB-4124
+ P4 (p=0. 98orticodt@®Shd werthR&Smined by ELISA.
[000104] Analysis was performed using Statgraphics Plus. Differences among the
groups were determined by ANOVA if the group means were well-distributed.
Otherwise, the Kruskal-Wallis test was used. Differences in the means were
cvaluated using the Student’s t-test if the groups met the criterion of being neither
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% phosphatc buffered formalin for
histopathology. The tissue samples were cut and stained with hematoxylin and eosin
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.
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results suggest that, in the presence of approxi mately equal anounts
of progesterone, tunors respond to the anti-progestin CDB4124 with

apopt osi s. ntrary, CDB-4124 |eads to increased I S
conpar ed t‘Xgéﬁ‘b?‘ggg.?ozo, t-test). There is no apparent Eg’?{g’%@ﬁ“‘“
bet ween CDB-4124 and progesterone. The ability of CDB-4124 to
decrease proliferation appears to be inportant for the tunor
suppressor activity of CDB-4124 because one of the major differences
bet ween CDB-4bR4 suntndidedi@bulisoltias eXFoBméAR AT ieadulciotcipr ol A€ £ hhk IPQA
much nore efficiently than RU 486. An interruption or suppression of

a strong preh tdehakdMmeiteihtehicRildt Age SI7RLABR Pob rad aPhatiicRf Sacrifice
mechani sm by whi ch CDB-4124 may reduce proliferation. Exanple 10

Expr essi on ‘ ! el , PF in
funor 11 seuebe 07 TE) CRERCRE SLRbR TR LERBR PR ACRarf EEA TR

proliferati gglu%g ag@g%ﬁggs%omrbg nﬁ;{&]ﬁ?&gs essed for expression of

estrogen and progesterone receptors nohi stochem stry FTC). The

per cent age S, positive ER an R was det erm ne

el yoed  TatdE7, caBRERiiE T Blro Crli2 (6 $ 250 E cEhtogsr PRE M dhattaps
with 0% of cells expressing ER tunors wth 10% of cells expressing
ER tunmors WRers1Bapsdreaigdadh [YBAsaleiedag a8 ianey agrol2-el imesyRer ftt Khe
30-50% of cells expressing ER In general, untreated tunors

consi st ent | yddisipr espregesrroncanercestd IR averspe Burabraloy Awanrs pedratitg nearly 5.
expressed ER. Four out of these 12 tunors contai ned 30-50%

ER- posi ti ve Toedtinent with COBt4124 had majontffedst edredoritg tie tuubor f, tuBosf The
anal yzed CDB-4124 treated tunors did not contain ER-expressing cells,
none cont ai RestagdmbBiicity &hbse Xt HgisdsNPucedatfe REoVPB khat 6ASmdeIEBicetive
cont ai ned 15-30 percent of ER-positive cells. Thus, treatnent wwth RU
486 or CDB- 41240, 99£X, @nd/RedRREN .s@fm;ﬁ&ls:p%r %aﬂ?‘fhi_@i‘ofélh@t&ﬁx ikR$mor

[ 000119] Treatnment with progesterone resulted in increased nunber of

cell s expressi j I . B4k 6
treated gni ?rlginggr C%Egngt 5ﬁﬁgt¢%%-qé%gmlggugacﬁ%%pr oglerg%étﬁgg%mtgg r@gd
to produce ahsgattern re sim'lafneto t hat

; :

.!il é)revente C OCCUITENge W tUMOLS itn%(isc%%-n%&szélingcli i(:)agﬁ alfliﬁl.‘éﬂ,ﬂ wag,
treat nent. resu 1'S I'n agreenen W th e observ e

conmbi nation of 10.ngy/ kg of -4124 + 1 / k rogest er one, had
t unor - suppr &g?ﬂlﬁsgmér? e ety ﬁasea@e Mol g b 2 giep &tz
inhibition of tunor growh and decrease in tunor weight. in general,
long-termtreatnent with an antiprogestin tends to drive down the
| evel of Fale A —Fifest ef tigapenisonivage e pahamasadabeo work in the
opposi t e[ dfewrt|i oRreatmentip|| dncidence pior S P | oF CREY el FAfASTTE: RecAPA br
(PR) in [Tunors.| [0001201 UAYPEED tui®rs ¢onsi®tent!y expr¢sSEAPPR
(12/12 tunors).| In generall, untreated tunoifs expresised both rat
receptorps, ER and PR, thefefore it|is possible that{ many nalli gnant
tunors are ¢xpriessaasopl §hesgoefywol f.r7anscriiption Taciors. Tieatnent
with RU 486 applear@®ehidied be neutral| for PR and CDB-4{124 | owened the
| evel of} PR2Zexpr edeDdiBA | nte@stingly, in fkree tunpfs, RU 486 led tjo
| oss of [ER but [ret &n¥ed | ow positije level $ of PR |Progestenone
tended t j Vehliskd ocgi on_Thel conbination of -QDB-4124 and
pr ogest efone—tenpado tdmal o 3403 o8y o o088 i i1l ot naf O
CDB- 4124| al One; ﬁé‘%ﬁﬁ%ﬁ‘%ff@t quoa(ll(p) with the éffects of the coffiPhation
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10001221 The results of progesterone neasurenent in rats are given in
Tabl e 6: Table 6: Effect of treatnent on serum progesterone Serum

Pr ogest er ng/ G ouTreatment TXBefore TXDurina TXAfter 1
control mcégﬁ 2%“%‘?%6 vehicle ad 37 15 PET/%SZO—‘B%“%G

12 4124 2 mg) +P | 10/11 (91) 2.8 0.6 1 3.50
(10 mg)

13 4124 (1 mg) +P | 14/15(93) 243 0.86 1 3.29
(10 mg)

14 | 4124 (0.1mg) + | 11711 (100) [ 2.55 1.09 0 3.73
P {10 mg)

ACA, adenocarcinoma; PCA, papillary carcinoma; FA, fibroadenoma; AF, adenofibroma; DMBA,
7,12-dimethylbenz(a)anthracene; *TX for 28 days after the appearance of the Grst tumor; °TX at 10
mg/kg body weight

Example 6. Effects of Anti-Progestins on Tumor Progression.

[000108] In order to evaluate the cffects of CDB-4124, RU486 and progesterone on
tumor development and progression, growth kinetics and tumor size were monitored
during the trecatment 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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[000110] Unlike progesterone, treatment with CDB-4124 at 10 mg/kg body weight
decreasced the proportion of growing tumors (p<0.013) and increased the proportion
of tumors that regressed (p<0.003). Results showed that 70% of the tumors were
regressing after the treatment with CDB-4124, There was an apparent dose-
dependency and only the lowest dose of CDB-4124 was incffectual. The cffects of
CDB-4124 were abolished when the animals were treated with additional
progesterone at a ratio that was 5-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 efficactous 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,

-57-



mean 58 72* 52

10 ng/ kg ad 19 30 20 4 Progesterone (P4) mean 51 55

WO 2009/134723

PCT/US2009/041836

when progesterone is given alone or in excess over CDB-4124, progesterone’s effects

are growth-enhancing.

Example 7. Tumor Number, Tumor Size and Tumor Burden at Necropsy.

[006111] Table 3 shows the cffects of progesterone, RU486 and CDB-4124 on

median tumor size and mean total tumor weight per animal (tumor burden). The

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

turnors 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)
gfrat
1 Conirol 32 4.7 1.91 0.8
(Vehicle)
2 No DMBA 0 0 0 0
Control
{Vehicle)
3 RU486 (10 mg)° | 27 247 1.19 0.16 p=0.012
4 Progesterone (P) | 49 7.34 L5 0.3 p=0.42
{10 mg)
5 4124 (20 mg) 20 4.7) 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 =0.012
8 4124 (1 mg) 16 0.94 0.53 0.17 p=0.0009
9 4124 (0.1 mg) 29 3.1 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 58 1.96 0.45 =(.19
{10 mg)
13 4124 (1 mg)+P | 45 4.28 L.19 045 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;
Pcompared to the control median tumor weight; “TX at 10 mg/kg body weight
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[000112] Progesterone clearly increased the tumor burden and median size of the
tumors. However, the values were not statistically significant compared to those of
the control (p>0.4, Mann-Whitney-Wilcoxin test). The progesteronc data are in sharp
contrast to those of the anti-progestins. RU486 and CDB-4124 lowered tumor burden
and the median tumor sizes, 5-fold in the case of RU486 {(p<0.01) and 10-fold for
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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at the end of the experiments indicating that CDB-4124 is not toxic, even at a high

dose level.

Example 9. Tumor Proliferation and Apoptosis.

[000114] In order to assess the cffects of progestins and anti-progesting on cell
proliferation, tissue sections derived from 46 individual rat tumors from treated an
control animals were examined by measuring cxpression 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 prolifcration 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-1est n
1 Control tumors [3.5+78 12
3 RU 486 (10mg/ke) 129£7.0 p=0.85 10
4 P4 (Progesterone) (10mg/kg 25758 p=0.0007 9
6 4124 (10 ma/kg) 5142 p=0.00 7
11 4124 + P4 {10 +10) 155+ 122 P=0.66 8

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

Post-analysis by the Multiple Range Test
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[000115] Progesterone increased the percentage of proliferating cells compared to
controls and CDB-4124-treated animals. Progesteronc led to the highest proportion
of cells proliferating and that growth was beyond that seen in the control, RU486, or
CDB-4124 plus progesterone groups. Treatment with CDB-4124 alone led to a lower
proportion of Ki-67-positive cells than any other treatment and the proportion was
less than that seen in the controls. Tissue samples from rats treated with CDB-4124
cxhibited 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). Morcover,
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, CIDB-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
scction were evaluated. A clear difference among the trecatment 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 i-test

1 Control tumors 0.81 £0.31
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3 RU 486 (10mg/ke) 3.34 +£2.57 p=0.003
4 P4 (Progesterone) (10mg/kg) 1.28+£0.51 p=10.015
6 4124 (10 mg/kg) 3.84 £3.10 p=0.003
i 4124 + P4 3,78+ 493 P=0.0496
ANOVA p=0.003 [4124+P4 > Control, P4; RU486,

4124+P4>4124, Control)
Post-analysis by the Multiple Range Test

[000117] A post-analysis by the Multiple Range Test indicated that CDB-4124 plus
progesteronc induced higher apoptosis than the control or progesterone-treated
animals. Morcover, RU486, CDB-4124 and CDB4124 plus progestcrone 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 cfficiently 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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Example 10. Expression of estrogen and progesterone receptors (ERs and PRs)

in tumor tissues.

[000118] The tumors that were evaluated for proliferation and apoptosis were also
assessed for expression of estrogen and progesterone receptors by
immunohistochemistry (IHC). The percentage of cells positive for ER and PR was
determined and analyzed. Tumors were grouped into four different categories:
turmnors 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-posttive 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 effcets 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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antiprogestin tends to drive down the level of ER in tumors whereas progesterone

tends to work in the opposite direction.

Example 11. Expression of Progesterone Receptor (PR) in Tumors.

[000120] Untreated tumors consistently expressed PR (12/12 tumors). In general,
untreated tumors expressed both receptors, ER and PR, therefore it is possible that
many malignant tumors arc expressors of these two transcription factors. Treatment
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 sirnilar 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.

-64-



14 12 4124 + P4 nean 46 64 55 2+10 sd 24 15 14 13 4124 + P4

WO 2009/134723 PCT/US2009/041836

[000122] The results of progesterone measurement in rats are given in Table 6:

Table 6: Effect of treatment on serum progesterone

| Serum Progesterone @ ng/mi |

Group Treatment (TX) Before TX During TX After TX
1 control mean 53 42 46
vehicle sd 37 15 27
2 No DMBA mean 47 50 45
vehicle sd 18 25 18
3 RU 486 mean 58 72 52
10 mgrkg sd 19 30 20
4 Progesterone (P4) mean 51 55 54
10 mglkg sd 18 21 11
5 4124 mean 61 96* 58
20 mglkg sd 24 27 11
6 4124 mean 52 77 43
10 mglkg sd 28 21 33
7 4124 mean 59 74* 56
2 mglkg sd 22 16 19
8 4124 mean 64 47 42
1 mglkg sd 24 21 30
9 4124 mean 54 53 53
0.1 myg/kg sd 20 25 28
10 4124 + P4 mean 43 80= 66
20+10 sd 16 21 32
1M 4124 + P4 mean 52 74= 55
10+10 sd 18 12 14
12 4124 + P4 mean 48 64 55
2+10 sd 24 15 14
13 4124 + P4 mean 58 70 40
i+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 ma/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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(p =7 x 10, Kruskal-Wallis test): RU 486, the three highest doses of CDB-4124, and
the highest two doses of CDB-4124 plus progesteronc. CDB-4059 did not raise
serum progesterone levels over that found before treatment at the 10 mg/kg dosc level
tested. Serum progesterone returned to day 0 levels for all the groups except the
group rceeiving CDB-4124 at 20 mg/kg plus progesterone which failed to
demonstrate a drop in scrum progesterone when treatment was withdrawn (p=0.004,
paired t-test, onc-tailed). The failure of progesterone alone to raisc 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] Secveral different experimental systems support a conclusion that RU 486
increases cortisol because RU 486 has strong anti-glucocorticoid propertics 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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[000126] These higher levels were in the range of 3-4 ug/dl (30-40 ng/ml). The
cffects were dose-dependent in that increasing doscs of CDB-4124 led to increased
cortisol.

[000127] This difference in effects of RU 486 versus CDB-4124 or CDB-4059 on
cortisol levels can be explained by assuming that after 21 days of chronic dosing, a rat

liver was able to metabolize RU 486 better than either of the two CDB compounds.

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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[000130] The relationship between serum cortisol and serum corticosterone in gach

group was also examined. There was a strong positive lincar correlation between the
two for CDB-4124 at 20 mg/kg (r* = 0.78), for CDB-4124 at 10 mg/kg (r* = 0.82),
and for RU 486 (r* = 0.85). Adding progesterone to the first two CDB-4124 groups
made the relationship far less strong (= 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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CLAIMS 1. Use of an effective anbunt of an aromatase inhibitor and a
breast cancer tissue proliferation-suppressing dose of a conmpound of

general f : a pharmaceutically acceptable salt, hydrate or

sol vat e t%&@h@f”‘\tf\ﬁérei n: X represents a nonoal kyl am no?ca%g?ﬂﬁg/Pﬂ?ﬁﬁno
or amino N, N-dinethylamno; Rl represents 0; R2 represents an acetyl;
and R3 represents nethyl oxy, fornyloxy, acetoxy, acyloxy, hydroxy, or

ethyloxy, in the treatnent of breast cancer in a female in need

thereof 2. uiae nof dadtalriaMayBs@nirslivchd, t @igh aftinaase activity in T47Dqom cells
proliferation-suppressing anount of a conpound of general formula:

or a phar maGayYichemod b@%&@ﬁ@@i@&ﬁk.t}aﬁ%g%@e&k&@s&@ﬁ&wét@%ﬁ%d

wherein: X represents a nonoal kyl am no, yl am no or am no

N, N- di met hyl amia0:. Rl ) diofR2rof ERS o :
et nylog c@@ggﬁx t?‘?@%@fﬁﬁ&r’%m@ do@oFﬁgémﬁzi @91&%§%¥ch ;@?9753

represents net onnyl oxy, acet oxy, )

cHYLony, { Sl LB e Pl SR R GO R RR ol

Egrerpglrjtr)]gw-at a%gmiparllrg&tboi ,}%rD gglnqm cg{sf)l i feration-suppressing anount of the
[000135] T47Dgom cells were plated in 24 well plates at 10,000 cells/well, incubated
for two days, then treated with CDDB-4124 at concentrations of 1 uM, 2uM, 3uM,
4uM and SuM 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 T47Dom cells in a dose-dependent manner. See Figure 2.
[000136] T47D,.m cells were then plated in 24 well plates at 10,000 cells/well and
treated, after two days of incubation, with 50 pM, 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] T47Dym 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-aminoglutcthimide (AGM) + 2 uM

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

100 pM of DL-aminoglutethimide (AGM) + 4 uM CDB-4124, for a period of 4 days
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3. Use of a conpound of general fornula: or a pharmaceutically
acceptabl e salt, hydrate or solvate thereof, wherein: X represents a

ropr esont VBN RL Lo aNt ¢ an acetyl : and Ra.ropr esent BECRUSHYYPS
formyl oxy, acetoxy, acyloxy, hydroxy, or ethyloxy, and an effective
anount of an aromatase inhibitor in the preparation of a nedi canent
for the treatnent of breast cancer.
under normal culture conditions in the presence of 1 nM testosterone and the effects
on cell proliferation measured. The results arc shown at Figure 4. The inhibition of
ccll proliferation during treatment with the combination of AGM and CDB-4124 was
dose-dependent. Surprisingly, a syngergistic effect of the combination of AGM and
CDB-4124 in inhibiting proliferation of breast cancer cells expressing aromatasc was
observed. Sec Figure 4, demonstrating that nearly 70% inhibition of cell proliferation
was observed with the combination of 4 uM CDB-4124 and AGM compared to less
than 30% inhibition obscrved with the same compounds at the same concentrations
scparatcly. In other words, the inhibition of cell proliferation observed during
freatment 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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CLAIMS

1. Use of an effective amount of an aromatase inhibitor and a breast cancer tissue

proliferation-suppressing dose of a compound of general formula:

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

X represents a monoalkylamino, dialkylamino or amino N,N-dimethylamino;
R, represents O;

R, represents an acetyl; and

Rj represents methyloxy, formyloxy, acetoxy, acyloxy, hydroxy, or ethyloxy, in the treatment

of breast cancer in a female in need thereof.

2. Use of an aromatase inhibitor and a proliferation-suppressing amount of a compound of

general formula:

or a pharmaceutically acceptable salt, hydrate or solvate thereof, wherein:
X represents a monoalkylamino, dialkylamino or amino N,N-dimethylamino;

R, represents O;
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R, represents an acetyl; and

R; represents methyloxy, formyloxy, acetoxy, acyloxy, hydroxy, or ethyloxy, to inhibit the
proliferation of breast cancer tissue, wherein said breast cancer tissue is contacted
simultaneously with the aromatase inhibitor and a proliferation-suppressing amount of the

compound.

3. Use of a compound of general formula:

X o)
W OR
2

R;
or a pharmaceutically acceptable salt, hydrate or solvate thercof, wherein:
X represents a monoalkylamino, dialkylamino or amino N,N-dimethylamino;
R represents O;
R; represents an acetyl; and

R; represents methyloxy, formyloxy, acetoxy, acyloxy, hydroxy, or ethyloxy, and an
effective amount of an aromatase inhibitor in the preparation of a medicament for the

treatment of breast cancer.
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