COVPCSI TI ONS AND METHODS FOR SUPPRESSI NG ENDOVETRI AL PRCLI FERATI ON
FI ELD OF THE | NVENTI ON [ 00001] The present invention relates to
conpositions and nethods for the suppressing endonetri al

prol i f er atWBA08{(BI086 specifical |y, the present inventi orPGTAIS3I0TH83432
conpositions conprising one or nore progesterone antagoni sts for
suppressing endonetrial proliferation. CROSS- REFERENCE TO RELATED

APPLI CATI ONS [ 00002] ﬁps ?Eﬁ PR i fiq_)ﬁg i t he benefit of
,il ROt Ceg AT

U.S. Provisional Raten C; ed Cctober 24,
2006, and U S. Pr&Wsty 8 1ALH ! ,348, filed
January 17, 2007, the contents of each of which is incorporated
herein by reference in its entirety. BACKGROUND OF THE | NVENTI ON

[ 00003] Estrogens are a gromdeBPQr%FHEr{@yEéfQ@ﬁ{i al for a variety of
physi ol ogi ¢ processes including the devel opnment of the uterus and
breasts, the mai ntenance of bone density, and cardi ovascul ar

pr ot ect i ori009fHdughhe presepbisventipa relpfee ot coprpobitiphsend magftihdde dor thithe ef f ect s
of estrogen are nediated through its binding to estrogen receptors in
t he nucl euspprasstay didogetriol prhbfecdtias s Moraspdeificalin tequgsesidnesitiomgen
receptor in the nucleus, upon binding estrogen, acquires the ability
t o i nt er aaklaws tdrcdofdsERe s enn@sing dnbion moheprp @ rapirRrantagbnists for
estrogen-responsi ve genes. The DNA-bound estrogen receptor nodul ates
the transcubplebsin @ldombeSEpgBRaRionel t her positively or negatively.

[ 00004] Estrogen is known to have a hyperproliferative effect on
breast and uterine tissue. Adm nistration of unopposed estrogen to
menopausal wonen, EROSSAHFHRENCRTORESNA PENRNS T@hGfog | ead to both
endonetrial hyperplasia and endonetrial cancer. In contrast,
progesterone potently counteracts estrogen-dependent endonetri al

liferat d : , h
G ect s of PO LBEPER BRI AATERbs pEIR B LR RO ML BBl o

Gl i oal *SUORIGR TG CHE adranf0 PP PHs 38d U Pebisho (Rt or m nec

that the conhjnatigon of can ufg{at ed estrogen and nedr oxyprogesterone
acet at e inféPlééfé%‘H”fJﬁeéoﬁgéi@“g{ Hgdlasreyilig?l04r BF sontens phgach powhish 1s
stroke, pul nonary enbolism and breast cancer. Additionally,

exper i mentigforpereted ihpreppplyaglraenceriiés eitiFyY-cal | y menopausal has shown
that a regi nen of conbi ned estrogen and progesterone |ed to higher

| evel s of breast proliferation and hyperpl asia then estrogen al one.
Coadmi ni stration of profasiKGROENDAOETHIERNVEISEIGY at ed with

br eak-t hrough bl eeding, further limting its suitability as an agent
for countering the hyperproliferative effects of estrogen. [00005]

Many conpo@ngs)ar Bstkoperdlart B ghdi® cXhbrmydhes ssaftfablok a R8HtP 9EPYIR ent
activation of the estrogen receptor. Depending on a variety o

factors thgases&RIRAMIEShEAYydbnRIAt bf B YicRR TP ORAEE thd MaihlRBinct BEY
mmc estrogen, entirely antiestrogenic, in that they block the

ef f ects of p@R RIS NandVardi\B¥culrdt&@dtion FRTEM IR RsHiNe BEENSR NpidCompounds
whi ch exhibit m xéd estrogenic and anti estrogeni c properties are

termed sel GokjN eTRSLFRBT LRGSR M mARAH BIRLE is BRI ostigh exert

receptors in the nucleus. According to the classic model, unoccupied estrogen
receptor in the nucleus, upon binding estrogen, acquires the ability to interact with

DNA sequences within the promoters of estrogen-responsive genes. The DNA-bound



their estrogenic or antiestrogenic effects in a tissue-specific
manner. The nmechani smunderlying this tissue-specificity is not
clear, but_may involve, inter cilia, the recruitnment of corepressor
and coactﬁ@gﬁépmﬁ?%?eins whose rel ative expression Ievéﬁgﬂﬁﬁﬁvmﬁﬁﬁhg
ti ssue types and tissue-specific expression of estrogen receptor
isoforns a and p. Estrogen receptor a is an activator whereas

estrogen r i : I, M y

Form ng a RaCBrad RF hidllleuhe FEHERAOR L BEGRLs BuRCbAI Y s
provi de SQ%gqﬁj otential advantages to wonen. The estrogenic
properties i §E%NB may be used to treat or prevent di seases caused
by estrog eficLency sych as psteporosis,. While.m nimzing some of
the’ undesi Dafif' chiBeh Soadie B YA B P LR L SRR o
properties, of SERMs. may be used to prevent or treat diseases such as
breast carfséye 4 W?FYE%O%%&W“B%F‘&%F@%?WPtr%cnPEa‘iﬁﬁd@gP% rgxample,
Nonet hel ess, endonetri al hyperpl asia has been associ ated with SERM

t her apy, thesbeqn demonsiinted to leasdde hpthegdomgtnaldopsrrippia agtradomeirinti f en,
for exanple, has been shown to be antiestrogenic in the breast where
it bl ocks daheerpiptdntrastaprogasteedriceotently towmddradgestrogerdddpasdenbnsequent | y
found favor as a treatnent for certain types of breast cancer. On the
ot her handndbmamil prelifeetitioplaay saneeat deogiepent e Theefose, chcdimtegacathd t he
uterus and has been associated with an increased incidence of
endonet ri adffcbigRE LdppBbed s3fkcaNstopdtih iAJonmadtlE presdribbd bd gt dfta S

useful ness as an antiestrogen. [00008] A prelimnary study in

primates app@one@plberhdiliadpd (HRAY. BokERED8SE chSicAQERIPToOm the
antiproliferative effects on the endonetrium However, there is

concern t hgbnleRRItdaRh MikidiRRLORMy Wil RAUANRALSHi R of SPEHhjiagl t 11
endonetrial hyperplasia due to t%e action of unopposed estiogen.
Several r [ ' ' ' {: d a
hi okeni ng-aperHRERLARb AR, ACbldipiORBRAaTKR ot EKEBMEL T 1 g
doses of antj.progesti.ns resumably a consequence of unoppased
estrogen AeTIIOTESangieRt gk PiRolss o i irestianhcty S RRaY:

[ 00009] There.renai .a need for .a treq[nent re Lnen suitaple for

| ong- t er m RRRIRFSEYEA 1B MATATHER "BAGBLRSaDHECAPETE R4S SR XL At 4 BeiEn o f
estrogen jle maintai ning the beneficial effects_of estrogen on.the
body. SU p%?mé}ﬂeﬁmﬁrqg&wﬁﬁﬂwsmwﬂmc toigher IrFlsAf gﬁeﬂ%}@mﬁ%ﬁﬂw@m des
met hods for suppressing endonetrial proliferation conprising

adni ni st eripgrrlasiagheneesiregan glencn dogdmimistraben ofogastu has adgo bgen

progest erone antagoni st effective to suppress proliferation in
endonet r i adssacigelieith freek-pavughtleadmgnfetiet Ineitingfits mejabley as dneagahtdomi t h
endonetriosis. The progesterone antagoni st nay be a pure

ant i pr ogesdduntefifg thedepapidlifaapreadfest ef amegérecept or nodul at or ( SPRM) .
In a preferred enbodi nent, the progesterone antagoni st has | ow
affinity foooas]uchraycoepdthds @eapb@h in th8 ad RHidMATfepr &fregdnedbpendent
enbodi ment, admi nistration of the progesterone antagonist to a fenale

reduces | uicgiahtidPNA9IR RErOSRSEOHRNE DepitRAing on'h alSty TRk theke Vet
anot her preferred enbodi nent, adm nistration of the progesterone

ant agoni st cduAndEIRY) B HRBy BRfopSBSh ARt iRY himkOMREESELRAGN | evel s

in the female. [000I11 In yet another aspect, the instant invention

provi des TERHReRE ALY LAARHEIRRR ABLAGONIGE IR, L fhyoh LagamANd

SERM t her api €s revent an estrogen- t co i'on. More

speci 1 0l hbenb6, (O5BMNas MEANGH A S0 04 BHOUSPL R ANAR agoni st s

at dosages suffircient "'to suppress endonetri eratton In

at_d _ pr es ar fon in
of 'an- sst rogeR or v SRR} SEE & SR IR LR AR R A e MRS BRI B

or post-nenopausal fenal e undergoi ng hornone repl acenent therapy. In

-



progest erone antagonists in the treatnment of pain associated with
endonetriosis. The progesterone antagoni sts may be used for long-term
treat nent 2@“3’(987 g sociated with endonetriosis. BRI EF DESCRI PTI ON OF
THE DRAW P ﬁSFi gure 1 is a graph depicting the f4%ER20(f082432
sel ective progesterone receptor nodulators on serumcortisol in rats.
1000141 Figure 2 is a graph depicting the dose-dependent effect of

CDB- 4124 : - i.s0l. 1.0 T, I

VENTI ON PIbB TEporpey Bl 8o b ik BRC by, e el 1
conposi tiqn',s:active.conponent sufficient to.achieve the desired

o Toct whiierhase | GRTRRRE Ty Rl PR B e dB S e G fr er ot on

or treatnent of pai.n associated wi.th endantLiosisu 1000161 The term
"sel ect i v PHHPELOL FORTRIEPOE BBt BRI IPIRISPS WhoRs ARt YeorpERSHOR v Ha
affect functions of progesterone receptor in a_tissue-specific

manner . THENCHRPBUITALE BTS 25€ UisTusresti By intessior 8heoRehicaeRser isafermsn

sone tissues (for exanple, in the uterus) and as progesterone

recept or agan bt Bstiogemresenton ¢ isanastivalQOekTds THmeee rassplon B ezt inhipit
"treatnment” refer to both therapeutic treatnent and prophyl actic or
prevent at ieéRogBRasd¢bRs o avhigitebfomthgieeddimsr with pr event or sl ow down
(I essen) an undesired physiol ogi cal change or disorder. For purposes
of the pregeslie] | MYRNGaPRtivRREBF SERMs pPvidleR L& thotinial ts

i ncl ude, gut a;e not Iai m 1tvegzglt o, %ﬁsgv(lgvéti on rga?bosyrrlptacg%?tﬁ&%%

di m ni sh f t ] ilized (k.e. .. not _worsening)
state of mca}'l%sné%s eﬁé g (g%/egi:)crpqéfeg@ﬁ%g)g S%% A%Egébseeuséé %)StFé@%%ﬁ %ﬁ‘fﬁn{ diséisdl
anel i oration

r palliation of the disease state,. and. rem ssi.gn
(wnet her sames by 2GroseB s temysuehaosRp s eath s BP THREcEEE 2b1E.
"Treatment” can_ al mean prol ongi ng survival as conpared t xpect ed
survival iHRSEOESHERY ioﬁ%s“fp’g‘é‘ht Priciy g aneiroRsat ROPPTI Al FERMS
i nclude those already with the condition or disorder as well as those
prone to HBREbS Ysed LoRTEY Nt Bnirest digpasey ek apbreash ganser, i Whick pstrogenic
condition or disorder is to be prevented. [00018] The term
" pr ogest erasHetyalg andesirablpe Nanetheless gpdometrizhbspetplastichas been 3seasipissk er one
receptor and mmcs the action of the natural hornone. 1000191 The
t er m " pr ogeith BERMethempa dlasilmiting#anssfdnesonpound that binds to a
progesterone receptor and inhibits the effect of progesterone.
100020] THO04E] m TeappRiestathoxifen, fuppamss.dal bemn shewp pr @ssitiagtogused
herein in reference to proliferation of endonetrial tissue neans that

m totic prialhdeat whereaf bleskd asggrolifatative sfiaets dfesiBapen bRd Rattod§qbently
adm ni stration of a progesterone antagonist relative to untreated

endonet ri afouhd HSsersAtE@imdnd &t cbRah ty7RDEH BrbAN&and&d Orsthé 8thBEhand,
tamoxifen displays estrogenic effects on bone and the uterus and has been associated
with an increased incidence of endometrial hyperplasia and endometrial cancer,
limiting it’s usefulness as an antiestrogen,
[00008] A preliminary study in primates appeared to indicate that antiprogestins
possess antiproliferative effects on the endometrium. However, there is concern that
long-term treatment with antiprogestins could result in endometrial hyperplasia due to

the action of unopposed estrogen. Several recent investigations in adult women have



di stingui shed fromcell death via, e.g., apoptosis. The activity of a
progest erone antagoni st in suppressing endonetrial mtotic

proliferat,|] EﬂX tested, e.g., in a uterine cell i
conpari ng \?ﬁgol cg)fg(gorati on of bronodeoxyuri di ne (Brdw%‘?%g?"ﬁ)g%n
treated with a progesterone antagoni st to control (untreated) cells.

1000211 The term "not substantially reduced" as used herein in

reference fQedled Ahidkehial 8F theleAddindtBivR |dGriFERAS- 1Rt RRTONG HifVE)sss are
mai ntai ned within the normal range during adninistration of

conposi ti 0ffarhrdgBRink PEAB-a c-ngb?luericE of ﬁ?@ﬁg&idqgﬁ'%n hgt?k;lntgf,s]gf lév ol

reduction in a hornone | evel "may occur so as t

IS maintai ?%q n\‘}‘i @}Eé}ﬂ)g&cuﬁ’%m&wﬁﬁ e. 1000221The term "not
y I'n

substanti a ease as used herfein in reference to hornone

| evel s in | e, means .t hat none | evel s are.mpj ntai ned within
the nor mal (090FTG. LR AGR i heeldbtt PovmoN TEamBOSHEpG B (8

i nventi on. Thust I t iﬁ }(l:onsi de[ned iipat . soge elﬂgvati on in a hornone
level rmay HERESTAEY WHGh PRROSEIPABIRLTarat{g clieds AbssHoss ki laprinfaiiag e
normal ran e.b %&0%3 The, present féqnventi on relates to the use of

pr ogest er ol PERRLGHD s ot astrogra ol ths $adyt i ve to suppress endonetri al
proliferation. The nethods arise fromthe unexpected finding that
certain progesterone antagoni sts exhibit an inverse dose dependent
effect on endonetrial prol PU¥MMARYOF Whil INVENTHICN ni ng est rogen

| evel s within the normal range. Specifically, it has been found that
chronic adm nistration of a high dosage of the antiprogesti n/ SPRM
CDB- 4124 s[08pt@ss &he ancanivertioh pprvides neatiaids (ot suprtRinkenésmelagies f ai
to suppress endonetrial proliferation and even tend to pronote

endonet r i aprofifetdtioh@bmbtising adifmpitdriag 36 Fbhtant Ingised GRS, 88 bmBURNHS a
observed at high and | ow dosages. This is particularly surprising in

vi ew of thﬁo'géb@é?bﬁé dnYag@hist dFRcti A VoIsBFRER Dhd 1 rahidiMn R ARG h1QisSHP AL S S

endonetrial proliferation at a high dosage, denonstrated bel ow, and
several re : | L. {0 i ses of
ant i proges ifr%}slt lgﬁgﬁ{nﬁggagﬁ%%{l flelmaaﬁe ‘gﬁg}ﬁoﬁi |§h&hg§"é°g8%}8?§ due to
t he effect f 0 sed estr.ogen,. The present invention al so
demonst r at SURRI TaY S5 AP ERBHIEERY L goRPSrVE Pt RGPy e i
treating pal ssoci ated wi th endonptriosis. [000241 The suppression
of endomet ﬁpgﬂl\%p ?[8 RiPFdeTiEd WO&H??’WSE%IP‘PEWWt%@EFM ?% ﬁ%ﬁ%ﬂg {%g
the daily aldm' ni stration OF‘P an effe(t;ti ve ampunt of a_praqgesterone
ant agoni st SYEREPTULOW; recspingy i anethep greferisd cmbedinepk powiniiehemet hat es t he
usef ul ness of such progesterone antagoni sts where chronic/|long-term
adni ni st r aPioggstqrancasiagpaigt to jafemale sedusesdpigal nhaserseres§fone h@eisnvgm i on
may conprise adni nistering a conposition conprising an anount of a
pr ogest er offmalmtipgetringthesprefersd embodiments appineysiionpefedpredstararde
proliferation for an adm nistration period of least 1, 2, 3, 4, 5, 6,
7, 8, 9, lantagbhist b2 femBle dbds ndtSybstdhtiallyylowkBestrb8en 2Gsls Rlthe RMalR23, 24,
25, 26, 27, 28, 29, 30, 31 or nore days. The conposition may al so be
adm ni st er @01dr &nyadnotherstspat, itieningtentiioekntGén preakies thethdds & usihg 5, 6,
7, 8 9, 10, Il, 12 or nore nonths. The conposition may al so be

adni ni st er prdgésteromrantgonivis $i edfoemandeSERM tiidrapids th @AStntln erogdn- 4, 5,
6, 7, 8, 9, 10 or nore years. During the adm nistration period, the
conposi t i 0fepdBdenbeorddBnNiNdre ki fially, thOihstBRI i h et 6REmMoFHSBgdkroner y
ot her day, every other nonth, and the |like. The conposition may al so
be adm ni sifagediststh 86k Ed @disht T QppRYAIMbFctrhl o iRIRPA A FMAIIRY be
adm nistered tTor an admnistration period of 1, 2, 3, 4, 5 or nore
mont hs, fOhr_{dé%%gbci/eaﬁnﬁﬁFéﬂe&fco%ﬁﬁﬁgEﬁe%%ﬁ&rat%ﬁ'oﬁﬁﬁ"@s@o %h @

adm nistration period of I, 2, 3, 4, or nore nonths, and so on.
1000251 By "intermttent admnistration” it is nmeant a period of

4



about 2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32 or nore days.
1000271 | iment, the conposition is adm nistered
intermtte 6q§m§g£ﬁ9that t he subj ect undergoes nenses dﬁFW#&mHPS%%ést
one di sconti nuance period. This approach is expected to avoid the
adverse effects associated with a thickened or stagnant endonetrium

that may ageRRpPaFyt eﬁﬁﬁig%gpﬁtfcﬁ%%ﬂé a Weﬁgbﬁg%ﬁgfﬁsgﬁgﬂ&aa&tl RGO Sts,

such as spotting, breakthrough bl €edi ng,

hyper prol i {gdaidiRhR RO AQIRLHER het C?IIE get?&oéﬁrﬁaﬁbeeﬂqgﬁ infd ;o

preferably evefy di scontinuance peri od ci'en IengPh for

the subjec ?o%ﬂie%m%%ﬁ? ﬂﬁ‘ %ﬁ?ﬂﬁ'}&rﬂ’i@ ctiév%fg)'amlgrtl)troef = %ﬁ%ﬁ%@ Q{;ﬁc}rpl%gg aﬁﬁg};“t

experienceS nenstruation i Ng every di sconti
particul arl referred embodi ment, the cqnpesition is adn nistered
Gai |y for SIORSTRAT LIPSt PrRES P GRISEETITS ForsiThieen ang SEBN Hempies

discontinugﬁce period during which the subject experiences

menst r uat i OAC PIOSFIIGRREPIEABORRONAEPE Autinfogestut dr arselgetiveprogstiefonar

nont hs and so on. 100028] Optionally, a gonadtropin-rel easing hornone
(GhRH) agoffcertogmodinataGRRM) sedgneas thapregesteschecutagmgsttihesed in an

di sconti nuance period to hasten the shedding and refreshing of the
endonet ri upmon §fiketivietd suppresaenslometripd p@lifratamoni st s i ncl ude
nafarelin, buserelin, leuprorelin, triptorelin, goserelin,

[ DLys6] GhRI9001 DAL &6y GraRbtharedpechehd inktent ibigentibh piovidegmethadpdfasingf GNRH
ant agoni sts include histrelin, abarelix and those found in U S.

Pat ent Nos progedd@8n2aBagodist4i the HRatnfenb&EpaBDsksotat&bRitR efdodirehiftisd 19e 914,
incorporated herein in by reference in their entirety. 1000291

Opt i onal | yprogeddérOfefitdgdniiBIndYeadit fok fn@l16ith Qetih&d of B&in t%s%ﬁigﬁﬁ Wgance

period in order to obtain a nornmal nenses in the patient.

Adm ni st r ataRmetfosi, progestin preferably results in a progesterone
profile that mmcs the natural rise and fall of progesterone |evels
during menstruation. Such treatnment reginmens are well known in the

art. Adm nistration of qggﬁé' i . l i nuance period
may al so provide opposi%géﬁi 0 q%gTe fé%?ghgﬁngéﬁﬁﬁggn in addition to

that received by adm nistration of the progesterone antagoni st and

t herefore el p.treat estrogen-dependent condjtions such as

t hi ckeni ngl@pl'ﬂhe%@‘ﬂﬁ%ﬁﬁﬁgrﬁﬁh ng Bﬁ’iegtgﬁg)fé%éﬂﬁlcQéogﬁ’fterﬁf“?ﬁégﬁ?fns

i ncl ude nedrg est one, nedroxyprogesterone, negestrol, norethindrone,
progest er oREMVIRRE WEFPIDHEBUSR IHIFE: acet oxypr egnenol one,

allylestrenol, cyproterone, desogestrel, dinethisterone, ethisterone,
et hynodi ol [080idet %!%l,fe Ya gadiepidipg thetdosmdtpendnat effiest pf RBB-4124000301
In one enbodi nent, a fenmale patient with endonetriosis is

admi ni st er ssgum codwplosrati.on conpri sing a progesterone antagoni st in an
anount effective to suppress endonetrial proliferation. In a rel ated
enbodi nent, a conposition conprising a progesterone antagonist is
adm ni stered to a fenmETAVLEIN DESCRIETIONOFSTHMINVERTNt ef fective to
treat pain associated with endonetriosis. For exanple, adm nistration
of the progesterone antagonist may reduce pain associated with
endomet ri ajoobesii OMhe tdBRi Brfb@ivk A6saPShe s @M 3Bt AL AahdblitibRt hie
synpt om of endonetriosis and is the primary indication for both

medi cal angbpbndhiGatticidne &) BRVe A deARILFSOAFGh RAY Pe, TRY, spﬁpr%%fo?St ed
as dysnenorrheal, pelvic pain, back pain, abdom nal pain, 'breast

pai n, dysp { |4 10 k £ st erone
Bt agont ot ciaeual PR dr SN R R Oy LB RERERS '
Current reginmens for the treatnent of endonetriosis include GRH

agoni sts which induce a state of pseudonenopause by inhibiting
ovarian estrogen secretion and are therefore not useful for |ong-term

5.



[ 00035] In yet another preferred enbodi nent of each nmethod of the

i nvention, the progesterone antagoni st exhibits reduced affinity for
the glucocorticoid receptor. Mre preferably, the binding affinity
of the proY@3PBEHES ant agoni st for the progesterone redgH&@PmV@&Hﬁz

|l east 1.5 tinmes greater than the binding affinity of the progesterone
ant agoni st for the glucocorticoid receptor. [00036] Any known

progestero ta ' MiLh. charagteristics of e _gonpounds

fesor bed MBfEl" CARHE bt E DRIGAGHBRL RbiF Bon ity ” PHER hibaymes

i nventi on. Pﬁ%%icH%arh% gseful conpounds include those disgclosed in
U.S. Pat ent?*NgTeCE U601 93 ProgeBTF TepRRbY 3t A 4pwg SBSF @RS n i ts
entirety, as well as those disclosed in U,S.  Patent No. 6,861,415,
her eby i ncHFHRAUAHLIH! B PIOBFSITHIFIECSPIPT RIGEUNTS inspipe tistgs (far gxample, in
substituted | 9-norpregnanes with a general fornula: wherein: X may
be, for exﬁlﬁwteéu%@a% PragasieryIc recgpley Aganisthindithsg épsuchal o,
nonoal kyl am no or dial kyl am no, such as N, N-di net hyl am no; 121 may
be, for exE§pld O Thi@Hmei‘tr¢yD: orettdagtimenR2elenip togh thEepewix arpimenhandr ogen
or acetyl; and R3 may be, for exanple nethyl oxy, fornyloxy, acetoxy,

acyl oxy, Spmapkdadtic oapstvyhthtiveangasyreg lwheraimthe objettiy ko @ttt or siow down
acet hyl oxynet hyl , net hyl carbonate, hal ogens, nethyl, hydroxy, and

et hyl oxy. ﬂme@mmﬁa@&ewﬁhﬁw@mbmgéeﬂdia(ﬁdaomaf@g?@da%fth@ teusle, but
are not limted to, the tollowng 24 conpounds di scl osed bel ow.

| CDB- 4247int&ition! BddeAcibl ckldksifedlcBiitalrédn @ GRIRR Yot Aredrot fimbled &
alleviation of symptoms, diminishment of extent of disease, stabilized (i.e., not
worsening) state of disease, delay or slowing of disease progression, amelioration or
palliation of the disease state, and remission (whether partial or total), whether
detectable or undetectable, “Treatment™ can also mean prolonging survival as
compared to expected survival if not receiving treatment. Those in need of treatment
include those already with the condition or disorder as well as those prone to have the
condition or disorder or those in which the condition or disorder is to be prevented.
[00018] The term “progesterone agonist” means a compound that binds to a
progesterone receplor and mimics the action of the natural hormone.
[00019]  The term “progesterone antagonist” means a compound that binds to a
progesterone receptor and inhibits the effect of progesterone.
[00020] The term “suppress” or “suppresses” or “suppressing” used herein in
reference to proliferation of endometrial tissue means that mitotic proliferation of
endometrial tissue is suppressed upon administration of a progesterone antagonist

relative to untreated endometrial tissue under identical conditions and is to be



di met hyl am nophenyl) - 19- nor pr egna- 4, 9- di ene- 3, 20-di one) with the
followi ng structural fornula: O 2. CDB-4361 (21-vinyl

et her-17a- acetoxy 1113- (4 N, N-di net hyl am nopheny1) - 19-

nor pr egna-%O30%{0670&¢ 3, 20- di one) with the fol | owi ng st r RGRIPEP07/082432
formul a: 3. CDB-4059 (21-acetoxy-17a-acetoxy-113-(4 N,

N-di met hyl am nopheny0- 19- norpregna 4,9-di ene-3,20-dione) with the

fol |l ow ng &E H‘lé ro&q:r lézﬁlz Xla'\F £ %glipiojs%h The actlv1t5 of a \ya)giﬁerone

(21- et hoxy a acet oxy- yl'am nophen

For mira: &nagapst fi‘%ﬁﬁpf{%%ingb?@ﬂ%ﬁtgaﬁf?ﬁmacpé?‘ei?g?%9115* ClgHen £, ina

N ety | ORI W o s g %%%nérsorga&”oefbf’on%(?deggwfs]%%n%ﬁdfbf ne
in cells treated with a progesterone antagonist to control (untreated) cells.
[00021]  The term “not substantially reduced” as used herein in reference to
hormone levels in a female means that hormone levels are maintained within the
normal range during administration of compositions of the invention. Thus, it is
considered that some reduction in a hormone level may occur so long as the hormone
level is maintained within the normal range.
[00022] The term “not substantially increased™ as used herein in reference to
hormone levels in a female means that hormone levels are maintained within the
normal range during administration of compositions of the invention. Thus, it is
considéred that some elevation in a hormone level may occur so long the hormone
level is maintained within the normal range.
[00023)  The present invention relates to the use of progesterone antagonists at
doses effective to suppress endometrial proliferation. The methods arise from the
unexpected finding that certain progesterone antagonists exhibit an inverse dose
dependent effect on endometrial proliferation, while maintaining estrogen levels
within the normal range. Specifically, it has been found that chronic administration of
a high dosage of the antiprogestin/SPRM CDB-4124 suppresses endometrial
proliferation while lower doses fail to suppress endometrial proliferation and even
tend to promote endometrial proliferation, despite similar levels of estrogen observed

at high and low dosages. This is particularly surprising in view of the inability of the



6. CDB- 3876 (21-chlorine-17a-acetoxy-113-(4 N, _ _
N- di met hyl am nophenyl ) -19- norpregna-4, 9-di ene-3, 20-dione) with the
followng structural formula. 7. CDB-4058

(21-f 1 our i@ 2908Q68%t oxy- 113- (4 N, N-di et hyl ami nophenylCI/US3007/082432
nor pr egna- 4, 9-di ene- 3, 20-dione) with the follow ng structural

formul a: 8. CDB-4030 (21-nethyl-1 7a-acetoxy-1113-(4 N,

Fol | owi ng SPPOROTRLPRYERD B8 (LGB maimElsRl ol ot o2 e dosage,

gt N e anpemen s

N ot hy | A53ER GEERPEFSUDS broio 5 QRO o, monebHehe i B8 t he

followi ng structural fornmula:
effects of unopposed estrogen. The present invention also demonstrates that
progesterone antagonists are unexpectedly useful in treating pain associated with
endometriosis.
[00024]  The suppression of endometrial proliferation during a treatment regimen
comprising the daily administration of an effective amount of a progesterone
antagonist over a six month period, described below, demonstrates the usefulness of
such progesterone antagonists where chronic/long-term administration is desired. In
this regard, methods of the invention may comprise administering a composition
comprising an amount of a progesterone antagonist sufficient for suppressing
endometrial proliferation for an administration period of least 1, 2, 3, 4, 5,6, 7, 8, 9,
10,11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31 or
more days. The composition may also be administered for an administration period
of least 1,2,3,4,5,6,7,8,9, 10, 11, 12 or more months. The composition may also
be administered for an administration period of at least 1,2, 3,4, 5,6, 7, 8,9, 10 or
more years. During the administration period, the composition may be administered
daily or pericdically such as every other day, every other month, and the like. The
composition may also be administered intermittently. For example, the composition
may be administered for an administration period of 1, 2, 3, 4, 5 or more months,

followed by a period of discontinuance, followed by an administration period of 1, 2,

3, 4, 5 or more months, and so on.



11. CDB-4101 (21-nmethoxythio-17a-acetoxy-1113-(4 N, _

N- di met hyl am nophenyl)-19- nor pregna-4, 9-di ene-3, 20-dione) with the
follow ng structural fornula: WO 2008/ 067086PCT/ US2007/ 082432

12. CDB- 411\ORBO4WEE oni de- 17a- acct oxy- 11P- (4 N, PCT/US2007/082432
N- di et hyl am nopheny1) - 19- nor pregna- 4, 9-di ene- 3, 20-dione) with the
follow ng structural formula 13. CDB- 4111 (21-BVD- 17a- acet oxy- 110- (4

{\I’hele g: Fgmgfﬂ pcggﬁﬁ]&éalpgﬁhﬂﬁﬁ'ﬁ&r&gﬁaﬁ ﬁ; mea(rj){ £ Sgio% %gdrg{n?srt]rgglolw)ft ah
therapeutically effective dose of progesterone antagonist, followed by a time period
of discontinuance, which is then followed by another adminisiration period and so
forth.

[00026] By “period of discontinuance” or *discontinuance period” it is meant a
discontinuing of the daily, weekly, monthly or therebetween administration of
progesterone antagonist. The time period of discontinuance may be longer or shorter
than the administration period but is always longer than the dosing interval during the
administration period. For example, where the administration period comprises daily,
weekly, or monthly dosing, the discontinuance period is at least 2 days, at least 8 days
or at least 32 days, respectively. Thus, the discontinuance period may be at least
about 2, 3,4,5,6,7,8,9,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26,27, 28, 29,30, 31, 32 or more days.

[00027] In one embodiment, the composition is administered intermittently such
that the subject undergoes menses during at least one discontinuance period. This
approach is expected to avoid the adverse effects associated with a thickened or
stagnant endometrium that may accompany extended treatment with progesterone
antagonists, such as spotting, breakthrough bleeding, endometrial hyperproliferation
or endometrial cancer. At least one, and preferably every discontinuance period is of
sufficient length for the subject to experience menstruation. More preferably, the
subject experiences menstruation during every discontinuance period. Ina
particularly preferred embodiment, the composition is administered daily for an

administration period of four months, followed by a discontinuance period during



14. CDB-4125 (21-(Cyp*-hydroxy)-17a-acetoxy-11 0-(4 N, _

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

follow ng structural fornula: *Cyp = 3-Cycl opentyl propi onyl oxy-

15. CDB- 420%0 29080p108¢ oxyami no- 21 - net hoxy- 17a- acet oxy- 1 HCI/YS20Ky/083432

di met hyl am nophenyl) - 19- nor pregna- 4, 9- di ene- 3, 20-di one) with the

followi ng structural fornula: 16. CDB-4206

(3- hydroxyai ng- 21-acet oxy-17a- acet gx a%ﬁlS- 4 N, e

Ndi et hyl a‘%mﬁgp eésﬁlﬁlfft-efg?r}/neo??rr%aﬁgg l,o\é’- 8WEC§]§¥ FUhEr SHRPISTREN ¢ he

fol |l owi ng strﬁc% ralfqrnul a: 17. CDS-4226

( 3- hydr oxyEHOAST P SRS GR9 549, acet oxy- 11 3- (4 N

Ndi met hyl aim nophenyl) - 19- nor pr egna- 4, 9- di ene- 3, 20-di one) wth the

fol | owi ng @p{){}ﬁt uFPRhonally n3,gopadtropin-releasing hormone (GnRH) agonist or
antagonist may administered during the discontinuance period to hasten the shedding
and refreshing of the endometrium. Non-limiting examples of GnRH agonists
include nafarelin, buserelin, leuprorelin, triptorelin, goserelin, [DLysﬁ}GnRH,
[DAIa®]GnRH and the like. Non-limiting examples of GnRH antagonists include
histrelin, abarelix and those found in U.S. Patent Nos. 4,409,208, 4,547,370,
4,565,804, 4,569,927 and 4,619,914, incorporated herein in by reference in their
entirety.
[00029] Optionally, a progestin may be administered during the discontinuance
period in order to obtain a normal menses in the patient. Administration of a
progestin preferably results in a progesterone profile that mimics the natural rise and
fall of progesterone levels during menstruation. Such treatment regimens are well
known in the art, Administration of a progestin during the discontinuance period may
also provide opposition 1o the effects of estrogen in addition to that received by
administration of the progesterone antagonist and therefore may help treat estrogen-
dependent conditions such as thickening of the endometrium, Non-limiting examples
of progestins include medrogestone, medroxyprogesterone, megestrol, norethindrone,
progesterone, hydroxyprogesterone, acetoxypregnenolone, allylestrenol, cyproterone,

desogestrel, dimethisterone, ethisterone, ethynodiol diacetate, gestadene, lynestrenol

and the like.
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18. CDB- 4262 ( 3- et hoxyam no-21- et hyl oxy-17a-acet oxy-1113-(4 N, N

di met hyl am nopheny1l) - 19- nor pr egna- 4, 9- di ene- 3, 20-di one) with the
follow ng structural fornula: 19. CDB-4223

(21- met hy| WRZHBOTHBGcet oxy- 110- (4 N, N-di nmet hyl ar ni nop RGTUSR00FHS2432
nor pr egna- 4, 9-di ene- 3, 20-dione) with the follow ng structural

formul a: 20 CDB- 4119 (4-benzoi n-21-acetylthio-17a-acetoxy-11 p-(4 N,

N di et gvgo%ﬂz@;)g:ﬂgn 1%@%7.@@&“@% R 8 St aRodts EORURE
(4-benzoin-21- 17a- acetox

T ot ol fdT @ﬂﬁ%‘ww"%mﬁsﬁ r@aéj’f’@h@a@ T Np—

follow ng structu formu
9 en ometrla'i prohferatlon ?n a related embodiment, a compesition comprising a

progesterone antagonist is administered to a female with endometriosis in an amount
effective to treat pain associated with endometriosis. For example, administration of
the progesterone antagonist may reduce pain associated with endometrial lesions.
Pain is the most prevalent and debilitating symptom of endometriosis and is the
primary indication for both medical and surgical treatment of the disease. Pain may
be manifested as dysmenorrheal, pelvic pain, back pain, abdominal pain, breast pain,
dyspareunia and the like. Administration of the progesterone antagonist may also
reduce the size of the endometrial lesions. Current regimens for the treatment of
endometriosis include GnRH agonists which induce a state of pseudomenopause by
inhibiting ovarian estrogen secretion and are therefore not useful for long-term
administration due to loss in bone density, loss of total body calcium and other
osteoporosis-like side effects, Compositions of the invention may be administered
long-term with no substantial decrease in estrogen levels.

[00031]  In another embodiment, the present invention provides methods of treating
an estrogen-dependent condition associated with current hormone therapies which
employ estrogenic compounds such as estrogens or SERMS by co-administering an
amount of a progesterone antagonist effective to suppress endometrial proliferation.
Estrogen-dependent conditions associated with current estrogen/SERM hormone

therapies include, without limitation, endometrial hyperplasia and endometrial cancer.

-11-



22. CDB-4306 (21-glycinate-17a-acetoxy-11f3-(4 N, _ _

N- di met hyl am nophenyl)- | 9- norpregna-4, 9-di ene-3,20-dione) with the
follow ng structural forrmula: 23. CDB-4352 .

(21- cyanotWP30BPa8E et oxy- 110- (4 N, N-di met hyl ami nopherBG1yUSEQV7/082432
nor pr egna- 4, 9-di ene- 3, 20-dione) with the follow ng structural

formula:  24.CDB-4362 (21-met hoxyacetyl-17a-acetoxy-110-(4 N, .
N-di met hyl ft g%?%gtgl)ﬁlu%%@%{%ieg&{epaég naigtélﬁ’l_ﬂgychq!a%ggnigt’ex% pglcnp trc])? uryr\fgf or the

fol |l owi ng Struc
subsequent to estrogens or SERMS as part of a combined hormone therapy regimen.
[00032] In yet another embodiment, the present invention provides a method of
hormone replacement comprising administering to a menopausal or post-menopausal
female an effective amount of a progesterone antagonist and an estrogenic compound,
wherein the amount of a progesterone agonist is effective to suppress an estrogen-
dependent condition. The estrogenic compound may be an estrogen or a SERM. The
estrogenic compound may be administered prior to, subsequent to, or may be co-
administered with, the progesterone antagonist. The estrogen-dependent condition
may be, without limitation, endometrial proliferation, endometrial hyperproliferation
or endometrial cancer.
[00033]  In a preferred embodiment of each method of the invention, administration
of the progesterone antagonist to a female does not substantially reduce estrogen
levels in the female. Thus the present invention provides an advantage over current
therapies for the treatment of endometriosis which often employ gonadotropin-
releasing hormone (GnRH) agonists such as Lupron® (leuprolide acetate).
[00034] In another preferred embodiment of each method of the invention,
administration of the progesterone antagonist to a female does not substantially
increase progesterone levels in the female. More preferably, administration of the
progesterone antagonist to a female reduces progesterone levels in the female,
particularly luteal phase progesterone levels.
100035]  In yet another preferred embodiment of each method of the invention, the

progesterone antagonist exhibits reduced affinity for the glucocorticoid receptor.
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H3C/ -NO QOAc [00037] 1113- nonodenet hyl at ed derivatives of the 24
compounds di scl osed above (Le., those in which X is N-nethylam no)
are also particularly useful in practicing the instant invention. In
this reg arW? 2848467086 PCT/US2007/082432
(21- met hoxy- 17a- acet oxy- 1113- ( 4- Nmet hyl am nopheny0- 19- nor pr egna- 4, 9-d
i ene- 3, 20-di one), a nonodenet hyl ated derivative of CDB-4124, has been

denonstr at | et ti corticoid activity than
ts par ent o PieRar e kaRg sURY ok MSRRRE W BRI Wb 1] 105

t he conten ' [ rated herein by .reference. .1000381
At hough cBmpat il feiiids bOCR PR FhSRrioE Bod e uihng HEPHY or e
nonodenet hyl ated derivatives .ar ref.erred, any progesterone
antagonist¥ﬁ§§§%8n%@gﬂgwﬁyﬁﬁ§w <£¥?@gngfﬂ?n I'bresent invention for
its antagoHtﬁé effect on the progesterone receptor. Preferably, the
progestero ad ¥y KIPWRREOZsHErops anfpgamish ithigharpelptisins plihe compounds
characteristics: |ow antiglucocorticoid activity, mninmal estrogenic
and ant i - eSesctbrshabevaean; heiusedby amartisaigeactiniog tsubsttrnitveationy el evat e
progesterone | evels. 1000391 Antiprogestins which may be useful in

t he i nvent Particilady ustéyl cainpivnds indudettlatse disclosesldp iU S.rHaten{ Neng200diehy de,
4-[1(1113,1713)-17-nmet hoxy- 17- ( met hoxynet hyl ) -

3- oxoest r ahetely wceperbledybl|refbrehts indisientiredB 65 Wvell b thosertiamakd e $912
(411713- Hydr oxyl7a- ( met hoxynet hyl ) - 3- oxoestra-4, 9-di en-1113-yl ] benzal
dehyd- ( 1E) PasitrNo. 686041 9Hedby GRISRLAEEL PREG 6B 8itd thiiiy 4Rx3% 283 and
DE 43 32284; CDB-2914 (17aacetoxy-11

p- (4- N, N- diseiitndaan ) wil95 4, 9-di en- 3, 20- di one) and
ot her conpounds degggﬁﬁggﬂ%%ggﬁgg ?%ﬁﬁggggF%, 2000, Hu. Reprod.
15:1092-1099; JN. 1- 1250132 and ot her conpounds described in Alan et
al ., 2006, Steroids 71:949-954;
5-Aryl -1, 2-di hydrochroneng[ 3, 4-f] quinolin
1998, J. Med. Chem 41:2
1, 4-di hydro- benzo[d] [ 1, 31oxa
6, 509, 334, 6,566,358 and 6,7
1, 3-di hydro-i ndol-2- ones descr
Fensone etal .; 2,3-di hydro-1Hindo
6,417,214 to Urich et al.; NZ| s
described in U S. Patent No.| 6, 38D
benzi sot hi azol i ne 2, 2-di oxi dgs dg ¢d in U S. Patent No. 6,339,098
to Collins et al.; cyclocR1-a~ﬂ es™and cycl o-am des described in U S.
Pat ent Nos.: 6,306,851 and 6,441,019 to Santilli etal.; cyclic urea
and cyclic am de derivatives described in U S. Patent No. 6,369, 056
to Zhang et al,; and qui nazol i none and benzoxazi ne derivatives

descri bed WHe®INS. Patent No. 6,358,948 to Zhang et al. 1000401 O her
anti progestins that may be useful in the invention include, w thout
limtation, (6cz, |ip, | 70-11-(4-di nethylam nophenyO-6-nethyl-4',5"-
di hydr ospi Kohashe for 4x@nplt etkgl, dlkeyl( Bkydyt, hyd@pdn, alonmofdRGa3dind ) and
ot her conpounds described in U S. Patent No. 4,871, 724;

(1113, 17a) didlkgneee sydhpRen¥idimethylamino;

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

1p, i 7p)-11-(4-

di et hyl ank pgp{ 8- ckai®id ) NOA or NO-Hlethydr ospi ro[ estra- 4, 9-di ene- 17, 2
"(3'"H)- furan]-3-one ( 31806) and ot her conpounds described in
U. S. Patent No. 4,921, 845; ZK-112993 and ot her conpounds described in
M chna eta t ' j Mol ec. Biol. 41:339-348;

ORG- 31376 ke S ool Al ao%%%%%; RU-2092; RU- 1479;

RU- 25056; RU-49295; RU 46556; RU-26819; LGL127; LG120753; LGL20830;
LGL447; L0121046; CGP-19984A; RTI-3021-012; RTI-3021-022;

9 ELPR;

S -Etgﬂ$2hb. 6, 391,907 to
a!!>;d in US. Patent No.
res/and anal ogues t her eof

to Zhang etal.; 2,1-
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[00041] Still other antiprogestins that may be useful in the invention
include, without limtation, mfepristone

(11134p- (D net hyl am no) phenyl1] - 1713- hydr oxy- 17-

( 1- pr opy nyWQeuB{0a2086 9- di en- 3-one; RU 486) and ot her corf§Gulf1807/082432
described in U S. Patent Nos.: 4,386,085, 4,447,424, 4,519,946 and
4,634, 695; the phosphorus containing 171 3-side chain m fepristone
analogues escr& qdre k% qt al ﬁOOG Ster0|Gs éi: 49- 954,

onapri st one® (T113-Tp=FHP IP%{)Y SR> ORIy A ToRY oK ooy o3 gk

3- hydr oxypr o estra-4, 9- dlen 3-one) and ot her conpounds

c(zles c)r/i bedy%)ﬁ }%ngnytg atRio““}ﬂ thsp agghy! °’F3i“l)1"6}|9f'1 @%thﬂéafbongg halogens,
(((2)-1113- L% ﬂ thyI no)phenyl] 1743-

hydr oxy- 1785 21 Vgp ethyiSpEny Dest r a- 4, 9- di en- 3-one) and ot her
conpounds descri bed |n U S. Patent No. 4,609, 651; the
1113-substituted 19-norsteroids, such as

1113- ( 4- Metheoseppimtes pi 3 1-sutsEtusdddenoypreganes inyingd, bat He estlimitidan; tBe one
described in Belagner et al., 1981, Steroids 37:361-382; the

1113- ar y 1- bllewingedesmpoaidsalésclofdd Heldwd- [ ( 4- Di met hyl ami no) pheny1)] - 17
13- hydr oxy-17a- ( 3- hydr oxy-| - propenyl ) estr-4-en-3- one described in

U S. Patent No. 5,728,689; the 113-aryl-estrene derivatives described
in U S IPat e@DBAZ47. (2&&4;%[%]%@9%1%@6&@@31143 {he N-

11- benzal doxi ne-estradi ene derivatives such as

441713- MahdiBX¥mih6BhdryBt lmﬁﬁlﬁ%%) 4 -dRmeX0RSibAE) Wifh- the[J followwg structuﬁo

di en-11[ 3- yIIbenzaIdehyde oxi me descri béd in

5, 693, 62&muilde

11- benzal doxi ne- 17P- net hoxy- 17a- met hoxynet hyl - est r adi ene derivatives
such as 441713- Met hoxy-17a- ( met hoxynet hyl ) - 3- oxoestra-4, 9-di en- |
113-yl ] benzal dehyde- 1- (E)[C)(ethylanino)caernyI]oxine described in
U S. Patent No. 5,576,310; the 5-substituted

11 13- benzadoxi ne- estr a- 4, 9-diene- car boni c ggﬂQ\/hJOlesters such as 4-
[ 1 713-Methoxy-17a- (nethoxYnéthyI) 3- oxo@Stra~4, 9-di en- 11

3-yl ] benzaldehyde-1 - (E)lON eE’,Ithlo)ca bonyf | oxi me, described in
WO 99/ 45023; the sterondcest ens
(Z)-6"-(4-cyanophenyl) - 9, 11a-
met hyl but oxy) - 1- but enyl ] 4' H napn
described in DE 19652408, DE 4434488
98/ 24803; the fluorinated 17a- ]
1113- (4- acetyl phenyl)-17f1l - hyo
7a(1, 1, 2, 2, 2-pent af | uor oet hyDes ; di en- 3-one described in WO
98/ 34947; the 17- spirofurada-3'-ylidéne steroids such as

l1lbet a- (4- Acet yl phenyl) - 19, 24-di nor-17, 23- epoxy- 1

7al pha-chol a-4, 9, 20-trien-3-one described in U S. Patent No.

5,292, 878;2.( £PB-4361 (21-vinyl ether-17a-acetoxy-11p-(4 N, N-dimethylaminophenyl)-19-
llbeta, 1914- (3- Pyri di nyl) - o- phenyl ene] - 17bet a- hydr oxy- 17a43- hydr oxy- |
pr openy| | -brpraghacs9-diend-3(0ediamny withhes folewneuRdsusdefenuied in U. S,
Patent No. 5,439,913; the 13-al kyl-1I1-Dbeta-phenyl gonanes such as

|| beta-[4-(1- nethyl et henyl)phenyl]-17a-hydroxy- |

7bet a- ( 3- hydr oxypropyl) - 13a-estra-4, 9-di en3-one described in U S.

Pat ent No. 5, 446,036; the 11 -aryl steroids such as 4',5'-

Di hydr o- 11bet al4- (di net hyl am no) phenyl ] - 6bet a- net hyl spiro
[estra-4,9-di enl7beta,2' (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, 4,814,327 and 5, 089, 488; the 11 -beta-aryl-4,

gonadi ens and 11-beta-aryl-13-al kyl-4, 9-gonadi ens described in U S
Patent Nos.: 5,739, 125, 5,407,928 and 5, 273, 971; the

11- beta-aryl-6-al kyl (or al kenyl or alkinyl) steroids described in EP

0- 1713 h d @Aé 17a44- ( 1- oxo- 3-
‘ 11] estr-4-en-3-one
003, DE 4216004 and WO

roi ds such as
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given to patients undergoing antiestrogenic treatnents because the
patients may benefit fromantiproliferative effects that progesterone
ant agoni st conpounds exert in endonetrial tissue of the uterus.

[ 00044] SPRABIEO6708¢rrent|ly administered to treat vari RESI/II20¢70g2432

i ncludi ng breast cancer, osteoporosis, colon cancer,

neur odegener ati ve di seases such as Parkinson and Al zei ner,

cardi ovascul ar di sease, vaginal atrophy and obesity. However, SERM
therapy is associated with metrial hyperphasia and endonetri al
cancer. For exanple, TanDX|ﬁ@n treatment of breast cancer results in
about a 20% i nci dence qf perpfasta with a ,Da in wonen with intact
uteri. Patients with e tri d splaylng atypi a have a
25% | i kel i hood of progressing > i : nds of the present
invention are adm ni stered at doses S to oppose the

hyper pl asi a t hat acconpani es tr-. RMs. The conpounds of
the present invention may be a i nati i

for the treatnent of any of t
Estrogens are currently admQi sthe 5
t herapy (HRT) to postnenopausal women who no | onger produce

estrogens. However, estrogen-only therapy is considered unsafe for

menopausal 3 WorTss.4yks 221' REQES-144 SEéto:BeF@”@ -dlolih 3 A% %Elﬂ) nguent ly

endonetrlal hyper pl asi adm ni pro

roscrlbed %€ rol.fer ve effect estrogen;
I[rjlowever, Eegg'?g i odr%é%:];e3 gqg‘é’& WIﬁh&‘ soali?é"é?\g ftf%%ﬂ%r@% east gcancer

in the WHI studles and can result in break-through bl eeding. The
conpounds of the present inﬁﬁgtlon may be adm nistered in conbination
W th estrogens as part of a rmone repl aggqent regi men. 1000461
The conpounds di sclosed in e instant invention may act as

progest erone ant agoni s AT T 8. codpounds of the instant
invention may be suita 38 for sage required in
menopausal patients undergoi ng™hg t herapy, as for

ot her indications. Were such usage i ered, the conpounds
preferably have only | ow gl ucocg 2Cep i ndi
t herefore, the conpounds do noj rally interfere with
functions of glucocorticoid rek us, the application of the
conpounds nmay have reduced 8Si“de ™1 S, such as nood sw ngs, fatigue
and wei ght |1oss, typically found mhen anti progestins with a high
affinity for glucocorticoid receptor are used. 1000471 In another

embodi ment 4 ek HONALI AN BRENTE TR RO DAL SRR, tived Tor

i denti fyi ng conpound Ssess I ve pr pt or

o700 1L W LIS R i B S

estrogeni c, androgenic, anti-glucocorticoid (AG, anti-estrogen, and
anti-androgen activities as_well as post-coital and anti- ovul atory
activities where in the |lea fhg conpounds pf  the instant invention
are used as a reference. 1000481 In anothgr "enbodi ment, the instant

i nvention teaches thatr{g 0 a#0be al so anal yzed for
their effect on transc tiona yn human cells. \Wen SPRMs
di sclosed in the instant inven ) ¢d asOACr ef erence, this

anal ysis can furnish information abot Ms interaction with
receptor, (2) interaction of the~ac ed._r gceptor with other
transcription factors, (3) act a transcriptional conplex at
a progesterone response el enep and ultimately its effect on
gene expression. In these e®@peri 7 plasm d expressing the hPR-B
can be cotransfected wth any reporter known to a person skilled in
the relevant art under the PRE-dependent pronoter into HeLa, Hep& or
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[ 00051] In one enbodi nent, conpositions of the invention conprise one
or nore progesterone antagoni sts or pharmaceutically acceptable salts
t hereof Depending on the process conditions the salt conpound

obt ai ned Q) 2H80&108Gher in neutral or salt form Salt fdAGHEUS2AI08E2
hydrates and ot her solvates and al so crystalline pol ynorphs. Both the
free base and the salts of these end products may be used in

accordance_w t l,aventj o 100052 i ditjon salts may in a
manner Kknown 4@@ @éybﬁ)rawgggpﬁgqp}fyﬁf 'cﬁ@h@ ]ﬁg eth‘ﬁ%’é’“ﬁﬁ‘i‘“ﬁ'@ﬂ)ﬂési c
agents such as al kalj. or, by ion exchange. The free base obtai ned may
al so form %‘HPF§“%4§T#‘ g’a%ﬁiﬁ‘%“r) ‘Y‘H’d}‘@&%ﬁc’(‘?"é&:ﬁt’a‘gf.“ral fODeE31 In the
preparation of acid addition salts, preferably such acids are used
whi ch form suitably pharnaceutically acceptable salts. Exanples of
such acids are hydrochl ori cChli d, sulfuriﬁﬁacid, phosphoric acid,
nitric acid, aliphatic acidl alicyclic cafboxylic or sulfonic acids,
such as form c acid, acetLgN~ Lek~pr opi onil¢ agpd, succinic acid,
glycolic acid, lactic &Gfd, acid, t aric acid, citric acid,
ascorbic acid, glucuronic acids A i ....Grkcei c aci d,

hydroxymal ei ¢ acid, pyruvic acid, asp '
p- hydr oxybenzoi c acid, embonic acid,..

hydr oxyet hanesul foni ¢ acid, phg 3

al ogenbensenesul fonic acid, tg ¢ pni ¢ acid, galactaric acid,

gal acturoni c acid or napht hg Ul teaf c acid. Al crystalline form
pol ynor phs may be used in accordance with the invention. [00054] Base
addition salts may al so be used in accordance with the invention and
may be prepar contacting_the free acid foarmw th a sufficient
amount t hg%g%gﬁf’ lsloping-d TeacrdRivel @ NaY-timethiaeinepfippebt! Ponal
manner. The free acid_form may be regenerated by contacting the salt
f or m wi PRIPARENA Hdigpet3 28wiiane) wish thedofowiag sepaturrhformdaconvent i onal
manner. Pharnmaceutically acceptabl e base addition salts are forned
with netals or am nes, such as alkali and alkali earth nmetals or
organi c am nes. Exanples of netals used as cations are sodi um

pot assi um cal cium nagnesium and the |ike. Exanples of suitable

am nes are am no acids such as |lysine, choline, diethanol anm ne,

et hyl enedi am ne, N-nethyl gl Qelam ne and the |ike [00055] For the

af orenenti oned pur poses, thé compounds of Ct he instant invention can
be administered to a patiepN.via~any convéntigyal route where the
progest erone antagoni sH,C5 act For instgate, a progesterone

ant agoni st of the instant inve > gdnmppiestered oral ly,
parenterally, sublingually, transdert sctal ly, transnucosally,
topically, via inhalation, via bucgg] {ration, or conbinations
t hereof Parenteral adm nistratgd i put is not limted to,
intravenous, intraarterial, i eal, subcut aneous,

i ntranuscul ar, intrathecal, A ' , intracistemal and
intraventricular. The adm nI'stration formcan be a tablet, capsule,
pill, nasal mst, aerosol, pellet, inplant (or other depot) and the
i ke. [00056] A therapeutically effective anount of the conposition
required for GRE491 @Eébapye-maqp&rwld&p{ér&bil\hglncﬁhydam@nmnyl dPar
conmpound enpl oyed, the node of administration, the severity of the
condi ti on dupggna-+.8aliend;3,2(hdiohavgththefollovng stivaturahfarmulat y i s desi red,
anong other factors, and is ultimtely determ ned by the attendant
physician. In all cases, an effective dosage of a particular conpound
is one that is sufficient to suppress endonetrial proliferation.
However, in general, doses enployed for hunman treatnent typically are
in the range of about 0.001 ng/kg to about 500 ng/ kg per day, for
exanpl e about 1 ug/kg to about 1 ng/kg per day or about | 1.tg/kg to

-16-



subj ect to provide the subject with a progesterone antagonist in an
anount of about 1 jig/kg to about 1 ng/kg body weight, for exanple
about 1 jig/kg, about 25 jig/kg, about 50 jig/kg, about 75 jig/kg,
about 100 WP@pwe@s708bout 125 ji g/ kg, about 150 ji g/ kg, HES2007H82432
ji1gl/ kg, about 200 pg/kg, about 225 jig/ kg, about 250 jig/kg, about
275 jigl/l kg, about 300 jig/kg, about 325 jig/kg, about 350 jig/kg,
about 375 jig/kg, about 400 j,i g/ kg, about 425 jig/kg, about 450
jigl kg, about 475 pg/ kg, abﬁhﬁ 500 jig/kngabout 525 jig/ kg, about
550 jig/kg, about 575 jig/k about 600 jig/ kg, about 625 jig/kg,
about 650 jig/ kg, about q%e Q0 10Og/ kg, about 725
j1g/kg. about 750 jlg/Q@s abou
825 jig/ kg, about 850 |ag/kg, ah
about 925 jig/kg, about 950 jig/Kkg,

body wei ght. [00058] The conpositi0ons
contain fromabout 25 to about [90%
I‘}

Hbout 800 jig/ kg, about

g OfAbout 900 ji g/ kg,
jiglkg or about 1 ng/kg
nstant invention may

e active ingredient in

conbination with the carrier, |y between about 5% and 60%
by wei ght. [000591Solid car()ers hcl ude starch, | actose,
di cal ci um phosphat e, nlcrocrystalllne cel l ul ose, sucrose and kaolin,
while liquid carriers may include sterile water, polyethylene

and sestme o 120 €20 2‘*‘%%@?%7%&%5‘9*?%k‘ﬁN‘)ﬁacfthw%ww Alde ™
di f d.
Favor i ng Sgiebt%eRible £ Bobh B rE G Ry Biaivena

ant|OX|dants for exanple, vitamn E and ascorbic acid, may be
included in preparations as yell. Under ordinary condi tions of
storage and use, the prepargtisons may contain a preservative to
prevent the growth of mcrogrganisms. 1000601 The conpositions of the
instant invention can &ﬁ M 3

usi ng techni ques wel | - Gun to Arti sanysk IIed in the relevant
field. Optionally, the active ™Nyg l

can al so be pressed separately into t
the instant invention, tablets
or SERME as one of the active . Compositions of the

i nstant invention can al so be : as an oily solution

[ 00061] Pati ents under goi ng Oeaty s"W th the conpositions of the
i nst ant

tabl ets. According to
i estrogens, estrogens

9. CDB-4152 (21-hydroxy-17a-acetoxy-11p-(4 N, N-dimethylaminophenyl)-19-

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

T
N
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i nvention should be nonitored routinely for their serum estrogen and
gl ucocorticoid | evels. [00062] The follow ng non-limting exanples
are provided to aid in understanding the teachings of the instant
i nvent i on. WPQOBABTBA| | patents, patent applications andP@UES2EO8LONS
referenced herein are hereby incorporated by reference herein to the
full est extent allowed under the |law. Exanple 1. Fornul ations of The
I nstant I nvention Can Be Prepared As Tabl ets. [00064] To obtain
tablets for practicing the instant invention, the foll ovvi ng
i ngredi ents can be pressed together in a tablet press; 0 ngof
CDB- 4124 140.5 | act ose 69.5 ngof corn starch VO
2008/ 067086@@%%2@6@1@24@9/ !2705aomg>esf 1 &4 NNNvdimgthplamindpherghel 2. 0
ngof aerosi l

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

C
|
N

11. CDB-4101 (21-methoxythio-170-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-

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

I
N
H,e™
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0.5 ngof magnesi um stearate 1000651To obtain two-layer tablets for
practicing the instant invention, the follow ng ingredients can be
pressed together in a tablet press: 20.0 ngof Tanoxifen 50.0 ngof
CDB- 4124 1492008166 | act ose 40. 0 ngof corn starch 2.5 nRYEHUS2007/082432
pol y- N-vi nyl pyrrolidone 25 2.0 ngof aerosil 0.5 ngof nagnesi um
stearate [00066] To obtain tablets containing antiestrogens for

practi ci t bl Jdnyentian, for he. fol | ow ng
i ngr edi eir?s @B@E?ﬁ){ els%céa%émfégg@fxﬁégofﬁ?ﬁﬁ%ﬁgt ig¢tExlaminpgheny iyl
Ral oxi f ennoe1-pregna-4,9-dif:ne~3,20-dione) with the following structura) formula:

13. CDB-4111 (21-BMD-170-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19-

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

Hy

|
N
HC™

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

structural formula:

-19-



50. 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 aerosil 0.5 ngof magnesi um
stearate [00067] To obtain oily preparations for practicing the

i nst ant i YeReIBHA708¢ or exanpl e the fol |l owi ng i ngredi entRCTHEERGOSHBX 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 | nvention May 'Eﬁ.Ye Only Weak Antiglucocorticoid Receptor

Bi ndi ng Activity. | 3 Cyp*-OH

*Cyp = 3-Cyclopentylpropionyloxy-

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

formula:

HON

16. CDB-4206 (3-hydroxyamino-21-acetoxy-17ua-acetoxy-11p-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following

structural formula:

-20-



100068] Certain anti progestins were tested in receptor-binding assays
for their ability to bind rabbit progesterone receptor (rbPR) and

gl ucocorticoid receptor (rbGR). Briefly, cytosol containing PR or GR
wer e prepa¥Veadois®sTEEVD buffer (10 mM Tris, pH 7.2, 1.5 ROWEDIR/08B32
mM sodi um nol ybdate, 10% gl ycerol, 1 nM DTT) from uterus or thynus,
respectively, of estradiol-prinmed imature rabbits. For PR binding,
the cytosol was incubated w 6 nM 1, 2-[ 3H progesterone (50.0

C /mmol e) and conpetitors added at c ntrations from2 to 100
nM For binding to GR the tosol was indubated with 6 nM
6,7-[3Fﬂ-dexanethasonebfég/ ; ' and test{_g@npounds were added at
concentrations from 20 30 100 After oyerhnight incubation at 4 C,
bound and unbound [3H] steroid 2. sepay at-ed addi ti on of
dextran-coat ed charcoal and centrifug 2100 x g for 15 nmmat 4
C. Supernatants containing the eceptor conpl exes were
decanted into vials containing [fluor (Packard I|nstrunment
Co.), vortexed, equilibrated j i scintillation counter for 30
m nutes and then counted HON™ ' The EC50 (Effective
Concentration) for each standard curve and each of the conpound
curves was determ ned by entering the counting data into a four

par anet er 7. @yR-d2de (3%@%&&%%@%%@ %ﬁ%p}gggm{k&?@%say Dat a

Reduction Program PacKard’l nstrunent An.). Relative

bi ndi ng af f;i,Jal 'Bﬁﬁk J10F o RP Was .cal cul.aked usi.ng the
fol |l ow ng %gﬁgp%gﬁ: Ec%%?g?%gﬁﬂﬁﬁgggféggbﬁgﬁd(%8 W%%hﬁ&ﬂﬁﬁ“? 100. The
st andar ds &R&u&ﬂ%ngﬁland GR assays were unl abel ed progesterone and
dexamnet hasone, respec%ively. The results of these experinents are
summarized in Table 1, as a ratio of the relative binding affinities
of each conpound for the rbPR and rbCGR receptors (rbPR/'rbGR). This
differential reflects the r&Hative activi 5§§FE conmpound in a cel

or tissue that possesses th he requisite
transcriptional cofactors,~T6 en i@ Table 1 are the
relative biological ac ities [ he sang cionpounds in the rabbit
uterus by the anti-MG nty and pr g.a@days. Conpound

CDB- 2914 (listed at the end of the T3 ) used as the control or
reference conpound (rabbit Biol ggicsa

-=1.00) for these
experinments because results off expg P
publ i shed before (HiId-Petitq’et I
etal ., 1998; Lamer et al .HORG0O Fo

)
two recept O!’ S

096; Passaro etal., 1997; Reel
he anti-McGnty test, imuature
femal e rabbits received a subcutaneous injection of 5 lag estradiol
in 10% et hanol / sesane oil daily for 6 consecutive days. On day 7,

i mal d | ' N -4

Segment 51 bot i e S SRR ATt R NSy are
l'vent i 0 d.| | uni g the | i t of

ater  ne NS BREEH DN SrifenTho diora kel BT P S hERg eteL o

progesterone (267 jig/day) was adm ni stered subcutaneously to each
rabbit MW for the next three days to induce endonetri al
proliferation. Al aninmals were sacrificed at day 10 for renoval of
the uterus where a segnent central to the ligatures was renoved and
fixed in 10% neutral buffered formalin and submtted for histological
processing. Five micron sections stained with hematoxylin and cosin
wer e eval uated microscopically for the degree of endonetri al

gl andul ar proliferation. The percent inhibition of endonetri al
proliferation for each rabbit was cal cul ated and the nean of the
group of five animals recorded. For the Anti-C auberg test, immture
femal e rabbits received a subcutaneous injection of 5 g estradiol in
10% et hanol / sesane oil daily for 6 consecutive days. On day 7,
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[ 000711 The results of these studies also show that the two | eadi ng
conpounds CDB-4124 and CDB-4059 have strong antiprogestin activity in
the rabbit uterus in conparison to RU 486 and CDB-2914. Both
conpounds YV22R8E§BEgeni c, androgenic, anti- estrogeni CCTAPRF007/082432
anti-androgenic activities. Both compounds possess nini nmal
anti-glucocorticoid receptor activity, a feature that distinguishes
them from RU 486 and CDB- 2944, whi ch are noderately active in

gl ucocorticoid receptor bingifAg. In thesepggsays, CDB-4124 performnmed
slightly better than CDB-4089 TABLE 1. -JREGEPTOR Bl NDI NG AND

BI OLOGI CAL ACTI VI TIES QFSPR G2 Pabbit Biol. SPRM
L OAC

rbPR/ rbGR rabbit Biol. 2 Act.

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

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

C
:
N

20.  CDB-4119 (4-benzoin-21-acetylthio-17a-acetoxy-118-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following structural

formula:

22-



Act. 4239 14.80 0.60 4416 1.33 0.77 4241 9.10 0.34 4417 1.31 0.70

WO 2008/067086 PCT/US2007/082432

21. CDB-4239 (4-benzoin-21-methoxy-170-acetoxy-11B-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione) with the following

structural formula;

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

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

23-



4361 7.20 3.03 4111 1.30 0.36 4306 5.90 0.95 4125 1.19 1.55 4363

WO 2008/067086 PCT/US2007/082432

23. CDB-4352 (21-cyanothio-17a-acetoxy-11B-(4 N, N-dimethylaminophenyl)-19

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

T

=

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

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

4.



5.75 2.53 4223 1.17 not given 3875 5.11 1.40 4398 1.16 0.99 4362 4.74

WO 2008/067086 PCT/US2007/082432

O
O—CH. JJ—CH
3

[00037] 11p-monodemethylated derivatives of the 24 compounds disclosed above
(i.e., those in which X is N-methylamino) are also particularly useful in practicing the
instant invention. In this regard, CDB-4453 (21-methoxy-17a-acetoxy-11p-(4-N-
methylaminophenyl)-19-norpregna-4,9-diene-3,20-dione), a monodemethylated
derivative of CDB-4124, has been demonstrated to possess even lower anti-
glucocorticoid activity than its parent. Attardi ef a/., 2002, Mol. Cell. Endocrin.
188:111-123, the contents of which are incorporated herein by reference.

[00038] Although compounds of the general formula above and their
monodemethylated derivatives are preferred, any progesterone antagonist may be
used in the practice of the present invention for its antagonist effect on the
progesterone receptor. Preferably, the progesterone antagonist has one or more of the
following characteristics: low antiglucocorticoid activity, minimal estrogenic and
anti-estrogenic activities, and does not substantially elevate progesterone levels.
[00039]  Antiprogestins which may be useful in the invention include, without
limitation, asoprisnil (benzaidehyde, 4-[(11B,17B)-17-methoxy-17-(methoxymethyl)-
3-oxoestra-4,9-dien-11-y11-1-(E)-oxim; J867), its metabolite J912 (4-[17B-Hydroxy-

17a-(methoxymethyl)-3-oxoestra-4,9-dien-1 1 B-yl]benzaldehyd-(1E)-oxim), and

-25-



1.25 4058 1.08 0.90 4352 4.21 0.57 4418 1.03 0.25 4176 3.83 0. 20

WO 2008/067086 PCT/US2007/082432

other compounds described in DE 43 32 283 and DE 43 32 284; CDB-2914 (17a-
acetoxy-11p3-(4-N,N-dimethylaminophenyl)-19-norpregna-4,9-dien-3,20-dione)} and
other compounds described in Stratton et a/., 2000, Hu, Reprod. 15;1092-1099; JNJ-
1250132 and other compounds described in Allan ef al., 2006, Steroids 71:949-954;
5-Aryl-1,2-dihydrochromeno[3,4-f]quinolines described in Zhi ef a/., 1998, J. Med.
Chem. 41:291-302; 1,4-dihydro-benzo[d][1,3]oxazin-2-ones described in U.S. Patent
Nos.: 6,509,334, 6,566,358 and 6,713,478 to Zhang et al.; 1,3-dihydro-indol-2-ones
described in U,S. Patent No, 6,391,907 to Fensome ef al.; 2,3-dihydro-1H-indoles
described in U.S. Patent No. 6,417,214 to Ulrich et a/.; 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 ef
al.; cyclocarbamates 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 ef al.; and quinazolinone and benzoxazine derivatives
described in U.S. Patent No. 6,358,948 to Zhang et al.

[00040}  Other antiprogestins that may be useful in the invention include, without
limitation, (6¢,11B,17(3)-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; (11,17a)-11-(4-acetylphenyl)-
17,23-epoxy-19,24-dinorchola-4,9,20-trien-3-one (ORG-33628); (7B,118,17p)-11-(4-
dimethylaminophenyl-7-methyl]-4°,5’-dihydrospiro[estra-4,9-diene-17,2°(3"H)-
furan]-3-one (ORG-31806) and other compounds described in U.S. Patent No.

4,921,845; ZK-112993 and other compounds described in Michna ef a/., 1992, J.

26-



4177 1.03 0.00 4243 2.90 0.00 4030 0.96 0.30 4119 2.60 0.10 4374

WO 2008/067086 PCT/US2007/082432

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; LG1447; LG121046; 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.

[00041]  Still other antiprogestins that may be useful in the invention include,
without limitation, mifepristone (118-[p-(Dimethylamino)phenyl]-17p-hydroxy-17-
(1-propynyl)estra-4,9-dien-3-one; RU 486) and other 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; onapristone (118-[p-(dimethylamino)phenyl]-17a-hydroxy-17-
(3-hydroxypropyl)-13c-estra-4,9-dien-3-one) and other compounds described in U.S.
Patent No. 4,780,461; lilopristone (((Z)-11p-[(4-dimethylamino)phenyl]-17-B-
hydroxy-170.-(3-hydroxy-1-propenyl)estra-4,9-dien-3-one) and other compounds
described in U.S. Patent No. 4,609,651; the 11B-substituted 19-norsteroids, such as
11B-(4-Methoxyphenyl)-17B-hydroxy-17a-ethynyl-4,9-estradien-3-one described in
Belagner er al., 1981, Steroids 37:361-382; the 11B-aryl-4-estrenes such as (Z)-11p-
[(4-Dimethylamino)phenyl)]-17B-hydroxy-17a-(3-hydroxy-1-propenyl)estr-4-en-3-
one described in U.S. Patent No. 5,728,689; the 11B-aryl-estrene derivatives
described in U.S. Patent Nos.: 5,843,933 and 5,843,931; the 1 1-benzaldoxime-estra-
diene derivatives such as 4-[17B-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-

dien-11(3-yl]benzaldehyde-1-(E)-oxime described in U.S. Patent No. 5,693,628; the

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

27



0.95 2.25 4324 2.16 1.10 4399 0.93 0.35 4247 2.06 1.70 4152 0.82

WO 2008/067086 PCT/US2007/082432

4-[17B-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11p-yljbenzaldehyde-1-
(E)-[O-(ethylamino)carbonylJoxime described in U.S. Patent No. 5,576.310; the S-
substituted 11f-benzadoxime-estra-4,9-diene-carbonic acid thiolesters such as 4-
[17B-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11B-yl]benzaldehyde-1-
(E)-[O-(ethylthio)carbonyl]oxime, described in WO 99/45023; the steroid esters such
as (£)-6’-(4-cyanophenyl)-9,1 1 o-dihydro-17p-hydroxy-17a-[4-(1-0x0-3-
methylbutoxy)-1-butenyl]4’"H-naphtho[3°,2°,17;10,9,1 1]estr-4-en-3-one described in
DE 19652408, DE 4434488, DE 4216003, DE 4216004 and WO 98/24803; the
fluorinated 170.-alkyl chain steroids such as 11B-(4-acetylphenyl)-17B-hydroxy-17a.-
(1,1,2,2,2-pentafluoroethyi)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]-1 7beta-hydroxy-17a-[3-hydroxy-1-
propenyl]-4-androsten-3-one and other compounds described in U.S. Patent No.
5,439,913; the 13-alkyl-11-beta-phenyl gonanes such as 11beta-[4-(1-
methylethenyl)phenyl]-17a-hydroxy-17beta-(3-hydroxypropyl)-13c-estra-4,9-dien-
3-one described in U.S. Patent No. 5,446,036; the 11-arylsteroids such as 4°,5’-
Dihydro-11beta-[4-(dimethylamino)phenyl]-6beta-methylspiro[estra-4,9-dien-
17beta,2’(3’H)-furan]-3-one described in U.S. Patent No. 4,921,845; the 11-beta-aryl-
estradienes described in U.S. Patent Nos.: 4,829,060, 4,814,327 and 5,089,488; the
11-beta-aryl-4,9 gonadiens and 11-beta-aryl-13-alkyl-4,9-gonadiens described in U.S.
Patent Nos.: 5,739,125, 5,407,928 and 5,273,971; the 11-beta-aryl-6-alkyl (or alkenyl

or alkinyl) steroids described in EP 289073; the 10-beta, 1 1-beta-bridged steroids
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described in U.S. Patent No. 5,093,507; the 11-beta-aryl-14-beta-steroids described in
U.S. Patent No. 5,244,886; the 19,11-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 arylthiocarbony!
pyridazino derivatives described in U.S. Patent No. 5,753,655; the 1,2-dihydro-[1,2-
glquinoline derivatives and },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-estra-4,9-diene-
3,17-dione 1 described in Kang ef ai., 2007, Bioorg. Med. Chem. Lett. 15:907-910;
and the 7-oxa-steroids 4 described in Kang ef /., 2007, Bioorg. Med. Chem. Lett.
17:2531-2534,

[00042]  In the preferred embodiment, the progesterone antagonist is the
antiprogestin/SPRM CDB-4124 (21-methoxy-17a-acetoxy-113-(4 N, N-
dimethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione). Example 10
demonstrates that administration of CDB-4124 at a high dosage (50mg/day)
suppresses endometrial proliferation in adult females, but does not suppress
endometrial proliferation at lower dosages (25mg/day and 12.5mg/day).

[00043] Progesterone antagonist compositions of the instant invention may be
given to patients undergoing any hormone therapy associated with an increased risk
or incidence of endometrial hyperplasia or endometrial cancer. These treatments may
include, but are not limited to, the administration of estrogens or the administration of

SERMs. Progesterone antagonist compositions of the instant invention can be also
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given to patients undergoing antiestrogenic treatments because the patients may
benefit from antiproliferative effects that progesterone antagonist compounds exert in
endometrial tissue of the uterus.

[00044]  SERMs are currently administered to treat various disorders including
breast cancer, osteoporosis, colon cancer, neurodegenerative diseases such as
Parkinson and Alzeimer, cardiovascular disease, vaginal atrophy and obesity.
However, SERM therapy is associated with endometrial hyperplasia and endometrial
cancer. For example, Tamoxifen treatment of breast cancer results in about a 20%
incidence of hyperplasia with atypia in women with intact uteri. Patients with
endometrial specimens displaying atypia have a 25% likelihood of progressing to
carcinoma. Compounds of the present invention are administered at doses sufficient
to oppose the hyperplasia that accompanies treatment with SERMs. The compounds
of the present invention may be administered in combination with SERMs for the
treatment of any of the aforementioned disorders.

[00045]  Estrogens are currently administered as part of hormone replacement
therapy (HRT) to postmenopausal women who no longer produce estrogens.
However, estrogen-only therapy is considered unsafe for menopausal women with
intact uteri because of the accompanying endometrial hyperplasia. Co-administration
of progestin is frequently proscribed to oppose the hyperproliferative effects of
estrogen; however, the addition of progestin has been linked to breast cancer in the
WHI studies and can result in break-through bleeding. The compounds of the present
invention may be administered in combination with estrogens as part of a hormone

replacement regimen.

=30~



1.69 1.50 4227 0.38 0.00 4124 1.58 3.60 4393 0.35 0.00 4226 1.51

WO 2008/067086 PCT/US2007/082432

[00046]  The compounds disclosed in the instant invention may act as progesterone
antagonists in the uterus. The compounds of the instant invention may be suitable for
the prolonged usage required in menopausal patients undergoing hormone
replacement therapy, as for other indications. Where such usage is considered, the
compounds preferably have only low glucocorticoid receptor binding activity and
therefore, the compounds do not substantially interfere with functions of
glucocorticoid receptor. Thus, the application of the compounds may have reduced
side effects, such as mood swings, fatigue and weight loss, typically found when
antiprogestins with a high affinity for glucocorticoid receptor are used.

[00047]  In another embodiment the instant invention teaches methods that can be
used for identifying compounds that possess selective progesterone receptor binding
activity. These methods include receptor binding and in vivo bicassays such as anti-
McGinty, anti-Clauberg, glucocorticoid, estrogenic, androgenic, anti-glucocorticoid
(AG), anti-estrogen, and anti-androgen activities as well as post-coital and anti-
ovulatory activities where in the leading compounds of the instant invention are used
as a reference.

[00048]  In another embodiment, the instant invention teaches that the potential
SPRMs can be also analyzed for their effect on transcriptional activity in human cells.
When SPRMs disclosed in the instant invention are used as a reference, this analysis
can furnish information about (1) SPRM’s interaction with receptor, (2) interaction of
the activated receptor with other transcription factors, (3) activation of a
transcriptional complex at a progesterone response element (PRE); and ultimately its

effect on gene expression. In these experiments, plasmid expressing the hPR-B can
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Measuring Cortisol. [00072] Several different experinental systens
support a conclusion that RU 486 increases cortisol because RU 486
has st rongVaaelsdgioscocorti coi d properties in humans and®PGIVBH7&82432

be cotransfected with any reporter known to a person skilled in the relevant art under
the PRE-dependent promoter into HeLa, HepG2 or T47D cells. The reporters may
include, but are not limited to, luciferase, beta-galactosidase, green fluorescent
protein, red fluorescent protein or yellow fluorescent protein. After transfection, the
cells are treated with either a test compound or one of the disclosed in this application
SPRMs that serves as a positive control. Following treatment, cells are assayed for
reporter expression.

[00049]  In another embodiment, the instant invention teaches that prospective
SPRMs can be tested for their ability to oppose dexamethasone-induced cell death in
human lymphocytic cell line CEM-7 and compared to effects of SPRMs disclosed in
the instant specification. In these experiments, dexamethasone can be added at a
concentration that results in cell death. The cells are then treated with either RU486,
one of SPRMs of the instant invention or a test compound at concentrations between
10 and 10°® M.

[00050] Progesterone antagenist 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
reaction conditions and therefore may neced temporary protection. The use of
protecting groups is described in ‘Protective Groups in Organic Synthesis’, 2™
edition. T. W, Greene & P. G. M. Wutz, Wiley-Interscience (1991).

[00051] In one embodiment, compositions of the invention comprise one or more

progesterone antagonists or pharmaceutically acceptable salts thereof. Depending on

-32-



[ 00073] However, as shown in Figure 1, rats treated with RU 486 at 10
ng/ kg showed no significant difference in the levels of cortisol. In
contrast, rats treated with either CDB-4124 or CDB-4059 at the sane
dose | evel ORI 0&108Mi fi cant |y higher |evels of serum cAAIVEBPO7ORAA
rats froma control group. [00074] These higher levels were in the
range of 3-4 ug/dl (30-40 ng/m ). The effects were dose-dependent in
that increasi 0sCS.,of -4124 | e 0.increased cortisol (Figure
2) . [ooo75?%?“59%??@%%08%‘55%?%°°é?l?°é‘83QE"BP%@&H 8 ST SR e or
CDB- 4059 on cog%hgol l.evel s can be expl ai ned by assum ng that after
21 days of ‘¥Rt oIt dOEsdNHde hydrates and ptfer spiwateysnd alsg chistalinsipobencRehsa 86
better thaB ﬁb%h r of the two CDB conpounds. Exanple 4. Measuring
Cor t i cost ePgHdhe ?T%baﬁe]ﬂn@ﬁﬁﬁlé%ﬂ@sm@ predydtemaple usad imataerdance with

gl ucocorticoid in rats. The effects of the SPRVs on cortisol shown in
Fi gures 1 H¥dDZnh@y be secondary to strong effects on corticosterone.
To better explore this phenonenon, the |levels of corticosterone were
measur ed i P0§PUups\cidurddipnshbsvedy triremsiieo igeat pet BABYRSSTOIME® Irid &R

| evel s, such as groups treated with CDB-4124 at 20 ng/ kg or 10ny/ kg.
For conpar frsobgse ubieg badid apshigueir Butialive be idl &ehags aYRdfretbadt ObtBintdat
recei ved 20 ng/ kg CDB-4124 plus 10 ng/ kg progesterone, a group that

recei ved lfhapglsk orfl¥RHd424 oplabfe ok thotBHnkDaciddl 0gest erone, a group that
received 10 ng/ kg RU 486, a group that received 10 ny/ kg of

progest er opa083|oNg, th pﬁﬁﬁﬁaﬁeh oFAS, Qdditﬁsﬁ%g@t?,?gérffrﬁ@& Is&c%iéog% Sedne

were 10-40 tinmes higher ‘than the | eve Vi | most

di ff ' fe & bg Cost
"ovel s une ith Bt GRG0 LAMRB LI £R08GN: L BRSO SiRe

before tregl 1B = .. Kruskal - Wal 1is test fter 21 days. of

t r eat ment I(%Ip = chrg%crdl’(gluls lglaﬁﬂh cisghot“é:safl)d,’ m&)rﬂc ai%q’ éﬁphfgc a‘aé’saq@chc

t r eat nent . ifice. (p = 0.061, Kruskal-\allis test. [000771
To neasur e@% }cl ?%1151‘0%1)‘(3383%’(5;3%}] ﬁ%%@@%‘ﬁo??&“‘bﬁ“ PSP CYLRIRE one,
the levels_o ort.icosterone were conpared in 3 paired groups that
differed i’ CHE‘E act@ré?f“r“é&‘éli el @ fEke6 scigr digis seidr eerbiceaciyl, |
conparisons of control versus progesterone or CDB-4124 at 20 ng/kg
ver sus CDBEMawamig pcidfumayik aeid maleip pejg dideaxameleiaacidcpBustit2didabspadic

ng/ kg versus CDB-4124 at 10 rrgt{gkg_pl us progesterone). There was a

st ati sti caldid elytypic rridaprbydprytenenie ecidistdonisdridt dtharlesufohi aofd,
corticosterone were lowered in animals treated with progesterone
after 21 daifsoxrthanesulfoninacid,phenyla@ROacidammdelhi 4ok lopédtenscassul st ,
two-tailed). This effect was not verified in sera taken at sacrifice.
No di f f er esvick $olimesigfoniv e, pilaaateiohl) galu®nicuiditbrAapMEREh ekhfonic
progest erone and the CDB-4124 groups, the progesterone and the RU 486
groups, oracideAlRly4i@8ing FHp ANHodpREMEPE: dskddn WcOMRSce WiBPRL §lvedils:,

rel ati onship between serumcortisol and serumcorticosterone 1 n each
o T ol 0 O e s b b P itk Wi R Bngongga ¢ o,
CEB 1121 Shap . 41 2o 0B 308 80 0 903014, P e 0 19
R e P T e A T

respectively). Progesterone |

rel ati onshy r2 =.-1.0). The control oup dempnstrated no .
rel ati onsmegeéeé] Thkcd v ytcg}émfweta? Ef’étoféﬂ?t“g%@flggﬂ(af‘ ‘SefaﬁPg)g'ﬁ)fl.'ee‘Fﬁ’%r,‘

i ncreased | evels of cortisol in groups receiving CDB-4124 are
correl at ed hffl 8°”|V8'i’/téc1n§f:18?m86rl%l?ang‘t%BP%%é,ac‘ifB@bf?&aFFa%’émtO@ saléare famesd

fromcorticgsterpne that i s sonehow enhanced. This is consistent with
an effect 0 Eﬁégfiﬁﬁ“réeé’esﬁg}éﬁscﬂ?%m’éﬂa 1685th Btatpeyr SEFRICAmIRgsy nes

responsi ble for |levels of progesterone and cortisol. 1000791 Although
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1000801Any uterine cell lines can be used. Proliferation is nmeasured
in 96-well mcrotiter plates. 5X103 cells are added to each well.

Cul ture nmedium and drug solutions are added to wells with a Perkin

El ner Cet WSORRBOPISTE. The culture nmediumis | MEM suppl|RGEVR2007/08248h
5% fetal bovine serum Eight drug concentrations are tested, in
duplicate, fromO0.078 uMto 10 uM Sanples include tanoxifen alone
and each of the caonpounds disc]osed in the instant speC|f|cat|on in
combi nat i OFFARIRSS #&WT% fsed) as aabioDBAE SRy PORSF YT CYSPI RABISANIHA { he
mediumis replaced with fresh medi um containing drug, and after a
total of stéﬁ-‘zg dzgpanplesyd sitable anpes aag AP0 A¢ds fychag Ixginencholine,
trichloracetic aC|d and stained with sul forhodam ne dye. Absorbances
(492 nm) ofiethenpdangine. ctviengdigpimnes Nimethdglicamiae pehbalisel with a Titertek
Mul ti scan pl ate reader. Dose response curves (percent of contro

absor bancel§0855] dFeghe sioserentiatddqusjoses; thecompounds bethe iinstant theention
estimate |1 C50 val ues defined as the drug concentrations (m cronol ar)
whi ch i nhidahthe ddinifitgedtd £ gitiaht vdnanyl cGalentidhalesutaivberc@lid tb@dsteyshewi t h a
potency of a tested drug in inhibiting cell proliferation and

t her ef or e Pvhideis abifvel FBE indfAndCllPidpederbRe AdRRhis ¥ tROTRARNATenEibA t abl e
for preventing hyperproliferation OF the uterine cells. Exanple 6.

CDB- 4124 Lowek admitifébd Eﬁﬁ?%apern&gﬁﬁt @Jb@iaguan@ %@émhﬂy%d\@mwys
1000821 Cynonol gus nonkeys (Macaca fascicul aris) (n= were treated

orally fortré’h@m\ﬁ@(ﬁg J{:&ill?ﬁﬁa 4‘“‘121%[19[{ VR84 aaltm UQ[UHE ?érgﬁi){at sW th

pl acebo (control). group (n=14 recelve Lupron M once

per month. thH}qufa}[enPJr gi@i?ﬁ[ﬁ%}%lﬁgn ‘fCYl{%ﬁ§ b\ﬁflsgo{mr%%q(tgdlf JQ\;f?g Ch ani mal

for one non dur and for
the | ast nmonth aof the 33-.36 r.es S, are presented
R ] R o SR e il A R et g
phase progesterone

intracisternal and intraventricular. The administration form can be a tablet, capsule,

pill, nasal mist, aerosol, pellet, implant (or other depot) and the like.

[000561 A therapeutically effective amount of the composition required for use in
therapy may vary depending on the particular compound employed, the mode of
administration, the severity of the condition being treated, the length of time that
activity is desired, among other factors, and is ultimately determined by the attendant
physician. In all cases, an effective dosage of a particular compound is one that is
sufficient to suppress endometrial proliferation. However, in general, doses
employed for human treatment typically are in the range of about 0.001 mg/kg to
about 500 mg/kg per day, for example about 1 pg/kg to about 1 mg/kg per day or
about 1 pg/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
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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.

(00057]  Illustratively, a composition of the invention may be administered to a
subject to provide the subject with a progesterone antagonist in an amount of about
1 ug/kg to about 1 mg/kg body weight, for example about 1 pg/kg, about 25 pg/kg,
about 50 pg/kg, about 75 pg/kg, about 100 pg/kg, about 125 pglkg, about 150 ne/keg,
about 175 ng/kg, about 200 pg/kg, about 225 pg/kg, about 250 ng/kg, about

275 pg/kg, about 300 ng/kg, about 325 pgrkg, about 350 pug/ke, about 375 pg/ke,
about 400 pg/kg, about 425 pg/kg, about 450 pg/kg, about 475 pg/kg, about

500 ng/kg, about 525 pg/kg, about 550 pgfkg, about 575 pg/ke, about 600 pgrke,
about 625 ug/kg, about 650 pg/kg, about 675 pg/kg, about 700 pg/ke, about

725 pg/kg, about 750 pg/kg, about 775 pgrkg, about 800 pg/kg, about 825 pg/ke,
about 850 pg/kg, about 875 pg/ke, about 900 pg/ke, about 925 ng/kg, about

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

[00058]) The compositions of the instant invention may contain from about 25 to
about 90% of the active ingredient in combination with the carrier, more usually
between about 5% and 60% by weight.

[00059]  Solid carriers may include starch, lactose, dicalcium phosphate,
microcrystalline cellulose, sucrose and kaolin, while liquid carriers may include
sterile water, polyethylene glycols, non-ionic surfactants and edible oils such as corn,
peanut and sesame oils, as are appropriate to the nature of the active ingredient and

the particular form of administration desired. Flavoring agents, coloring agents,
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Exanple 7. CDB-4124 Does Not Lower Follicular Phase Estrogen in
Cynonol gus Monkeys 1000831 Urinary estrogen | evels were neasured for
each animal of Exanple 6 for one nonth during the mddle of the study
(weeks 14-WoR0BA§780r the | ast nonth of the study (weekRCTIBS28E)0824Fhe
follicular phase results are based on 35 baseline ovulating cycles.
The results are presented bel ow Mean Sd Lower? Fol licul ar Phase

68.3 19.6 Controls o L ) )
preserving agents, and antioxidants, for example, vitamin E and ascorbic acid, may be

included in preparations as well. Under ordinary conditions of storage and use, the
preparations may contain a preservative to prevent the growth of microorganisms.
[00060] The compositions of the instant invention can be formulated into tablets in
a tablet press by using techniques well-known to an artisan skilled in the relevant
field. Optionally, the active ingredients according to the invention can also be
pressed separately into two-layer tablets. According to the instant invention, tablets
may include antiestrogens, estrogens or SERMs as one of the active ingredients.
Compositions of the instant invention can also be formulated as an oily solution.
[00061] Patients undergoing treatments with the compositions of the instant
invention should be monitored routinely for their serum estrogen and glucocorticoid
levels.

[00062] The following non-limiting examples are provided to aid in understanding
the teachings of the instant invention.

[00063]  All patents, patent applications and publications referenced herein are

hereby incorporated by reference herein to the fullest extent allowed under the law.,

Example 1. Formulations of The Instant Invention Can Be Prepared As Tablets.

[00064]  To obtain tablets for practicing the instant invention, the following

ingredients can be pressed together in a tablet press:

50.0 mg of CDB-4124
140.5 mg of lactose

69.5 mg of corn starch
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[00065]

2.5mg of poly-N-vinylpyrrolidone
2.0 mg of acrosil
0.5 mg of magnesium stearate

To obtain two-layer tablets for practicing the instant invention, the

following ingredients can be pressed together in a tablet press:

{00066]

20.0 mg of Tamoxifen
50.0 mg of CDB-4124

105.0mg  of lactose

40.0 mg of corn starch

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

0.5 mg of magnesium stearate

To obtain tablets containing antiestrogens for practicing the instant

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

press:

10.0 mg of Raloxifene

50.0 mg of CDB-4124

1250 mg of lactose

50.0 mg of corn starch

2.5mg of poly-N-vinylpyrrolidone 25
20mg of aerosil

0.5mg of magnesium stearate
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[00067] To obtain oily preparations for practicing the instant invention, for

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

100.0 mg of CDB-4124
343.4 mg of castor oil

608.6 mg of benzyl benzoate

Example 2. Compounds of the Instant Invention May Have Only Weak
Antiglucocorticoid Receptor Binding Activity.

[00068]  Certain antiprogestins were tested in receptor-binding assays for their
ability to bind rabbit progesterone receptor (rbPR) and glucocorticoid receptor
(rbGR). Briefly, cytosol containing PR or GR were prepared in TEGMD buffer (10
mM Tris, pH 7.2, [.5 mM EDTA, 0.2 mM sodium molybdate, 10% glycerol, 1 mM
DTT) from uterus or thymus, respectively, of estradiol-primed immature rabbits, For
PR binding, the cytosol was incubated with 6 nM 1,2-[*H]progesterone (50.0
Ci/mmole) and competitors were added at concentrations from 2 to 100 nM. For
binding to GR, the cytosol was incubated with 6 nM 6,7-[*H]-dexamethasone (40
Ci/mmol) and test compounds were added at concentrations from 20 to 100 nM.
After overnight incubation at 4 C, bound and unbound [*H] steroids were separated
by addition of dextran-coated charcoal and centrifugation at 2100 x g for 15 min at 4
C. Supernatants containing the [3H]-steroid receptor complexes were decanted into
vials containing 4 mi 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
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computer program (RiaSmart® Immunoassay Data Reduction Program, Packard
Instrument Co., Meriden, Conn.). Relative binding affinity (RBA) for each
compound was calculated using the following equation: ECsq of standard/ECsg of test
compound x 100. The standards for the PR and GR assays were unlabeled
progesterone and dexamethasone, respectively. The results of these experiments are
summarized in Table 1, as a ratio of the relative binding affinities of each compound
for the rbPR and rbGR receptors (tbPR/tbGR). This differential reflects the relative
activity of a compound in a cell or tissuc that possesses the two receptors and the
requisite transcriptional cofactors.

100069]  Also given in Table 1 are the relative biological activities of the same
compounds in the rabbit uterus by the anti-McGinty and anti-Clauberg assays.
Compound CDB-2914 (listed at the end of the Table) was used as the control or
reference compound (rabbit Biological Activity = 1.00) for these experiments because
results of experiments using CDB-2914 have been pubiished before (Hild-Petito er
al., 1996; Passaro e/ al., 1997; Reel et al., 1998; Larner et al., 2000). For the anti-
McGinty test, immature female rabbits received a subcutaneous injection of 5 pg
estradiol in 10% ethanol/sesame oil daily for 6 consecutive days. On day 7, animals
underwent sterile abdominal surgery to ligate a 3-4 ¢cm segment of both uterine horns.
The test compound in appropriate solvent was injected intraluminally into the ligated
segment of one uterine horn and vehicle alone into the other. A stimulating dose of
progesterone (267 pg/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 rernoval of the uterus where a segment central to the ligatures was
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Exanpl e 8. CDB-4124 and Lupron(r) but not RU 486 Suppress
Proliferation in Cynonol gus Monkey Endonetrial Epithelia. 100084] At
week 36, three animals fromeach group of Exanple 6 were injected
within 24 WB3PS8/68Gacrifice with the thym di ne anal og PCT/US2007/082432
br onodeoxyuridine (BrdU), a marker of proliferating cells and their
progeny, to assess tissue proliferation. Full thickness uterine

o ol 1 o1 at B FHe0R 0 O FHE N BReS FBTRET v Pahiied o NuPRERh of

BrdU. WO 2008/.067Q86PCT/ US2007/ 082432 Ut erus epithelium Ut erus

stroma Br oySfessRg f fuiepen sections stained with hematoxylin'and cosin were evaluated
microscopically for the degree of endometrial glandular proliferation. The percent
inhibition of endometrial proliferation for each rabbit was calculated and the mean of
the group of five animals recorded. For the Anti-Clauberg test, immature female
rabbits received a subcutaneous injection of 5 pg estradiol in 10% ethanol/sesame oil
daily for 6 consecutive days. On day 7, animals received progesterone by
subcutaneous injection (160 pg/day) and the experimental compound in appropriate
vehicle orally or subcutaneously for five consecutive days. One group of rabbits
received progesterone only. Twenty-four hours after the last dose, all animals were
sacrificed for removal of the uterus which was cleaned of all fat and connective
tissue, weighed to the nearest 0.2 mg and placed in 10% neutral buffered formalin for
subsequent histological processing. Five micron sections stained with hematoxylin
and eosin were evaluated microscopically for the degree of endometrial glandular
proliferation. The percent inhibition of endometrial proliferation at each dose level of
the test compound was derived by comparison with progesterone-stimulated animals
alone. The data presented in Table 1 (rabbit Biol. Act.) reflects the average of the
results obtained for each compound by the anti-McGinty and anti-Clauberg assays
relative to CDB-2914.
[00070] 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 1 show that the affinity of leading compounds for
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progesterone receptor was at least 1.5 times greater than their affinity for
glucocorticoid receptor.

[00071]  The results of these studies also show that the two leading compounds
CDB-4124 and CDB-4059 have strong antiprogestin activity in the rabbit uterus in
comparison to RU 486 and CDB-2914. Both compounds lack estrogenic, androgenic,
anti- estrogenic, and anti-androgenic activities. Both compounds possess minimal
anti-glucocorticoid receptor activity, a feature that distinguishes them from RU 486
and CDB-2914 which are moderately active in glucocorticoid receptor binding. In
these assays, CDB-4124 performed slightly better than CDB-4059

TABLE 1. -RECEPTOR BINDING AND BIOLOGICAL ACTIVITIES OF SPRMS
SPRM  rbPR/rbGR rabbit Biol. SPRM  rbPR/rbGR rabbit Biol.

Act. Act,
4239 14.80 0.60 4416 1.33 0.77
4241 9.10 0.34 4417 131 0.70¢
4361 7.20 3.03 4111 1.30 0.36
4306 5.90 0.95 4125 119 1.55
4363 3.75 2.53 4223 117 not given
3875 S.11 1.40 4398 L6 0.99
4362 4.74 125 4058 1.08 0.90
4352 4.21 0.57 4418 1.03 0.25
4176 3.83 0.20 4177 1.03 0.00
4243 2.90 0.00 4030 0.96 0.30
4119 2.60 0.10 4374 0.95 225
4324 2.16 1.10 4399 0.93 0.35
4247 2.06 170 4152 0.82 1.40
4205 1.99 1.00 4110 0.70 0.10
4059 1.89 2.90 4031 0.69 0.70
4400 1.76 2.29 4101 0.61 0.65
3247 1.74 0.10 4248 042 0.00
4167 1.69 150 4227 0.38 0.00
4124 1.58 3.60 4393 0.35 0.00
4226 1.51 0.54 4396 0.18 not given
4206 1.44 0.68 2914 1.07 1.00
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0.9 + 03 CDB-4124 2.1 2.2 1.1 0.25 1.9 + 0.7 Exanple 9. CDB-4124 and
RU 486 but not Lupron(r) Enhance Apoptosis in Cynonol gus Mnkey
Endonetrial Epithelium 1000851 Apoptosis was assessed in tissue from
the sane aMPARIBO6HES s1i des by the terminal deoxynucl eotRGERFS2007/082432
transferase nedi ated dUTP-biotin nick end |abeling (TUNEL) technique.
The percent apoptotic cells is presented below. Uerus epithelium

Uterus stroma Br eﬁ%mple 3. Measuring Cortisol,

[00072]  Several different experimental systems support a cenclusion that RU 486
increases cortisol because RU 486 has strong anti-glucocorticoid properties in
humans and primates.

[00073]  However, as shown in Figure 1, rats treated with RU 486 at 10 mg/kg
showed no significant difference in the levels of cortisol. In contrast, rats treated with
either CDB-4124 or CDB-4059 at the same dose levels had significantly higher levels
of serum cortisol than rats from a control group.

[00074]  These higher levels were in the range of 3-4 ug/dl (30-40 ng/ml). The
effects were dose-dependent in that increasing doscs of CDB-4124 led to increased
cortisol (Figure 2).

{00075]  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 4. Measuring Corticosteronc,

[00076]  Corticosterone is the most abundant glucocorticoid in rats. The effects of
the SPRMs on cortisol shown in Figures 1 and 2 may be secondary to strong effects
on corticosterone. To better explore this phenomenon, the levels of corticosterone
were measured in groups, which showed the strongest changes in cortisol levels, such
as groups treated with CDB-4124 at 20 mg/kg or 10mg/kg. For comparison, the
following groups were also assayed: a group that received 20 mg/kg CDB-4124 plus

10 mg/kg progesterone, a group that received 10 mg/kg CDB-4124 plus 10 mg/kg
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TXT Apo % Apo % Apo % Control 0.2 + 0.1 0.7 + 0.2 0.5 + 0.3 Lupron
0.2 +0.20.2+0.11.4+ 0.7 RUA486

WO 2008/067086 PCT/US2007/082432

progesterone, a group that received 10 mg/kg RU 486, a group thai received 10 mg/kg
of progesterone alone, a control group. The levels of corticosterone were 10-40 times
higher than the levels of cortisol. However, almost no difference between groups
with respect to mean corticosterone levels was observed. There were no differences
among the groups before treatment (p = 0.43, Kruskal-Wallis test), after 21 days of
treatment (p = 0.57, Kruskal-Wallis test), or after 28 days of treatment and at sacrifice
(p = 0.061, Kruskal-Wallis test.

[00077]  To measure effects of exogenous progesterone on serum corticosterone,
the levels of corticosterone were comparcd in 3 paired groups that differed in whether
they received exogenous progesterone (e.g., comparisons of control versus
progesterone or CDB-4124 at 20 mg/kg versus CDB-4124 at 20 mg/kg plus
progesterone, or CDB-4124 at 10 mg/kg versus CDB-4124 at 10 mg/kg plus
progesterone). There was a statistically significant difference detected: the levels of
corticosterone were lowered in animals trcated with progesterone after 21 days of
treatment (p = 0.029, Mann-Whitney Wilcoxon test, two-tailed). This effect was not
verified in sera taken at sacrifice. No differences in serum corticosterone were found
between the progesterone and the CDB-4124 groups, the progesterone and the RU-
486 groups, or the RU-486 group and the CDB-4124 groups.

[00078]  The relationship between serum cortisol and serum corticosterone in each
group was also examined. There was a strong positive linear correlation between the
two for CDB-4124 at 20 mg/kg (r* = 0.78), for CDB-4124 at 10 mg/kg (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 (r2= 0.34 for Group 10 and r* = 0.37 for Group
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0.50.10.50.11.2 + 0.6 CDB-4124 0.5 + 0.2 0.5 +0.12.6 +0.9

Exanpl e 10. CDB-4124 Suppresses Proliferation in Human Endonetri al

Epithelia_in a Dose-dependent Manner 1000861 Thirty-nine

pr e- nenopat e3P Pt women di agnosed with endonetri osi FEIEYBIETHE2432

subject of a six nonth study of ProellexTM (CDB-4124) in the

treatnment of endonetriosis. The study included three dose |evels of
arm .The. positive, .

CDB- 4124 a L] .8 ositive .contral . control_was
Lucri ng, aﬁGl\{%EFCélﬁ?s)lH?s ™ g%sg)eﬁ?%ﬁfsf/ﬁﬁgoewdf“(?rsuf}hgoSft Vgé?lﬁlé‘?wh@gr =10,
endonetriasji s | so known as Lupron(r)). CDB-4124 was admi ni stered in
a double b encc?gﬁofgdg‘t‘ﬁ %i‘inoé’sstraale g‘? W@ﬁ("(?%‘%h‘p betwesn tge Yo gyeorgeicoisg (r° =
12. 5ny/ day_ (n=2 25ng/ day (n=3) and 50ng/day (n=3). Another group
(n=4) wer eO-S@‘Hj )efbﬁ%al%a@%iy Igveds %gﬁomb@ﬁoup@rfwwatgi Bok 2¢ aeer i n(r)
once per nmonth as a positive control.

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

above: an effect on metabolic enzymes responsible for levels of progesterone and
cortisol.

[00079]  Although no strong effect of CDB-4124 on the primary glucocorticoid of
the rat was found, nevertheless, for safety reasons, patients given CDB-4124 or CDB-
4059 in Phase I clinical trials should be monitored for possible anti-glucocorticoid

effects including a possible increase in serum cortisol, corticosterone, or ACTH.

Example 5. Testing Anti-proliferative Effects of SPRMs in Uterine Cells,

[00080]  Any uterine cell lines can be used. Proliferation is measured in 96-well
microtiter plates. 5X10° cells arc added to each well. Culture medium and drug
solutions are added to wells with a Perkin Elmer Cetus PRO/PETTE. The culture
medium is IMEM supplemented with 5% fetal bovine serum. Eight drug
concentrations are tested, in duplicate, from 0.078 uM to 10 uM. Samples include
tamoxifen alone and cach of the compounds disclosed in the instant specification in
combination with tamoxifen.

[00081]  After a four-day incubation, the medium is replaced with fresh medium
containing drug, and after a total of seven days, the cell monolayers are fixed with

trichloracetic acid and stained with sulforhodamine dye. Absorbances (492 nm) of
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1000871 All doses of CDB-4124, as well as the Lucrin(r) dose, on
average reduced distress related to pain over the course of the six
nont h exposure to the drug, with the 50 ng CDB-4124 dose reduci ng
both the dPAPIBIAEMd i ntensity of pain nore effectivel BEWURATORA32
12.5 ng or 25 ng doses and is significantly better (p = 0.0012) than
Lucrin(r) in reducing the nunber of days of pain over the course of
t he study. i.n ucti,on also occurre e i,dly than wth_the
active con Eo t,rachagc PTR lPt)lc.mS‘Fﬁeem?aégrﬁgﬁfgtg‘ a(r;ﬁ{eﬁtg‘; Eﬁ’thbscg? plate Li P%hi s
study was anpal %/zed igptwo V\@/s. F%ti Ents i n the study majntained

dai |y pai N thORrS BLVP SPFECEPLYHE! DSUFERIES v & B IEA S Cpai n. I n
addition, at each .offjce visit, patjents filled out endonetriosis
synpt om sUPPERead R erdep o ssiwatedCopriaies Befingd pethedrug copeanirations
intensity of pain on a bad day on a scale of 0- 10 with 10 being the
gr eat est i (FigRBEIlaY), Wingh inhibisd A0%i pseliferstipm dicavaders ateatomshiting withge,
wonen on Lucrint experienced 19.4 days of pain over the first three
nmont hs. Wpatancpnf &8atgd dfugGDB:hildiddg eslirblifemtioh esbthedefone progialy of pai n
over the sanme period. Wnen on 25ng and 12.5 ng of CDB-4124 exhibited
nor e days ioforpation edredttd adenti§eompechdsyuiiefr preqitvE hdpdrhelifirgiast
dose of CDB-4124 or Lucrin(r). There appeared to be a dose dependent
ef fect on qfaheuterdebuetls.on. Over the 180 day treatnent period, pain
diaries indicated that wonen on the 50ng CDB-4124 dose had 170 or 96%
pain free days (standard deviation = 8.86 days). This decrease in

dur at i ONE@imMeEN CBAE4 BLALGwrs EakdaY PRASIS O dsRiTn Of H}ﬂ%.t
117.8(74% sl?andard devi at i gn 51.a4 days) gpai n l1"lre]ec%)dla?ys cshningr\llléegsvm th

et ) 0 SOC 1R i CER 12415 9 T S SLY PR o

to both the 25nmg a 0ses "W re

evi at | on b5 ey b TP AR £ PARRRRGY Rl 185 GRS ¢

pain free da respectively. ,These_ results clearly support a dose

r esponse f’gr} '%5@2&‘?3‘?‘ éecﬁélﬁ‘bzﬁwan@é.ﬁé e(?SrSIB%mESf Yléﬁﬁgﬂ%‘%@ﬁﬁn’é not
statistically different {ror%tLucri?(rcé. At t&;, end of the first nonth
of t her apy®YHeparemrasutedior eachianmgl for ane ganth duting thesnisddlei afths swudyay s of
pain in the 50 Proel | ex group (p:0.0313 conpared with baseline, but
not in thd“epksed- b ped quﬁl@g?%mﬂﬂg@fdhmw yTivecksi3edi tThe thulgedare was
assed by the question: "On a scale of 1-10, with O being no pain and
10 bei ng exexceieébgaivh, how i ntense was your pain on a bad day?" The
mean scores for intensity of pain at baseline were 6.3 for the
CDB- 4124 groups and 6.1 for the Luering group. Statistically
significant relief from paj nDsa@aMh NeEH phaset e Nbidestase @i fufeal PhdsP €
25mg and 50nmg Proel |l ex groups. Afrop@tddhet hree al | f oypeaatdnée

t r eat mppt—gr-eups—had-—sati-stically-significant reduction_in pain
corrpareg:o 12!k baseline, with the followi ng scares: 3.7 & = 0.03)
12. 5ny; CBod®24, 3.2 (p = [0.03) for125 ng CDB-41Z24," 1.6 (p = 0.013
for 50 CDB-4124 and 1.5 (p = 0.016) for lucrlin(r) These dose
rel ate?ﬁrue%ﬁ.?cti ons continued until ronth six when the val ues for pai n
intensitppgiR 2.0 (p = 0.008), 2.8 ¢p = 0.023), 0-6 (pg 0-004)gnd
0.7 (pl=-0-016), respectiviely. Two nmonths aftelr stopping treatnment
pain returned and was of simlar intensity in all four treatnent
groups. [000881 Wnen receiving Lucrin(r) in the study, on average,
experienced a reduction of estrogen to post-nenopausal |evels (<20
pg/ M) by nonth three and this was maintained through nonth six of
treatment. This outcone was associated with a statistically
significant increase (p = 0.023) in biomarkers of bone resorption
conpared with the baseline values at nonth three, and therefore an

i ncreased risk of bone loss. At nonth six as well as at the one-nonth

—h

or

A
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Endonetrium (nm screening 1st dose 3 nonths Lupron 7.9 7.5 2.75
CDB- 4124 (12.5 mg) 7.5 8.0

WO 2008/067086 PCT/US2007/082432

Example 7. CDB-4124 Does Not Lower Follicular Phase Estrogen
in Cynomolgus Monkeys

[00083]  Urinary estrogen levels were measured for each animal of Example 6 for
one month during the middle of the study (weeks 14-17) and for the last month of the
study (weeks 33-36). The follicular phase results are based on 35 baseline ovulating

cycles. The results are presented below:

Mean Sd Lower?
Follicular Phase 68.3 19.6
Controls Week 18 81.5 274 No
Week 36 86.3 23.8 No
Lupron® Week 18 49.9 19.3 Yes
Week 36 41.7 13.4 Yes
RU 486 Week 18 67.4 27.1 No
Week 36 64.8 30.0 No
CDB-4124 Week 18 63.8 246 No
Week 36 67.3 22.9 No

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

[00084] At week 36, three animals from each group of Example 6 werc injected
within 24 hours of sacrifice with the thymidine analog bromodeoxyuridine (BrdU), a
marker of proliferating cells and their progeny, to assess tissue proliferation. Full
thickness uterine sections were stained and examined microscopically for evidence of

proliferation in terms of the % cells positive for incorporation of BrdU:
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20.33 CDB-4124 (25 ng) 8.4 11.7 19.6 CDB-4124 (50 ng) 8.0 10.8 7.7

f 0009111 In two cases where non-nenstrual spotting and bl eeding was
observed in patients with excessive endonetrial thickeni ng in the

1 2. 5ng andV9SMYEIBE 4124 groups, a dilation and curet t Rf&7¢§RIGP82432
procedure was perforned to stop the bleeding. A simlar event was not
seen at the 50rrg dose duri ng the treat rrent phase G eater than nornal

1’)/1 nr nnn af + Ar

?lr:gglm?%t U:/Jv;;l Is'?gplpgdL %lldm% . “pLe[#?r('fw CHH n oneBIRE t he ot her|
successflINTy managed gdrdefivatively. | Brdu-% Brdu-%
Control 10.0+2.5 26+06 24+1.1
Lupron® 3.1+0.38 22+1.0 03+0.1
RU 486 126+1.8 3.1+ 1.0 0.9+03
CDB-4124 21+22 1.1 +0.25 1.9+0.7

Example 9. CDB-4124 and RU 486 but not Lupron® Enhance Apoptosis in
Cynomolgus Monkey Endometrial Epithelium

[00085]  Apoptosis was assessed in tissue from the same animals on slides by the
terminal deoxynucleotidyl transferase mediated dUTP-biotin nick end labeling

(TUNEL) technique. The percent apoptotic cells is presented below:

Uterus epithelium Uterus stroma Breast
TXT Apo % Apo % Apo %
Control 02+0.1 0.7+02 0.54+0.3
Lupron 0.2+0.1 0.2+0.1 1.4 +0.7
RU 486 0.5+0.1 0.5+0.1 1.2+0.6
CDB-4124 05+0.2 0.5+0.1 26+0.9

Example 10. CDB-4124 Suppresses Proliferation in Human Endometrial
Epithelia in a Dose-dependent Manner

[00086] Thirty-nine pre-menopausal adult women diagnosed with endometriosis
were the subject of a six month study of Proellex™ (CDB-4124) in the treatment of
endometriosis. The study included three dose levels of CDB-4124 as well as a
positive control arm. The positive control was Lucrin®, a GnRH agonist, commonly
used for the treatment of endometriosis (also known as Lupron®). CDB-4124 was
administered in a double blinded fashion as a daily oral capsule at dosages of

12.5mg/day (n=2), 25mg/day (n=3) and 50mg/day (n=3). Another group (n=4) were
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CLAI M5 VW E CLAIM 1. Use of a progesterone antagonist for the

manuf acture of a medi canent for treating endonetriosis or a
condition associated therewith in a human fenmal e in need thereof
wherein saVQ20E@FP8hent is for administration ( BCTYS20{B82952
nore intervals of N weeks or |ess; thereafter (b) tenporarily
di scontinuing the admnistration of step (a) for a discontinuation
period of nor ating steps. (a) and

t han N weeks; .and, . .C?R)ree

(b) at I eaiechout s oy siempiguiationof 13‘,10%6‘ PR AEBPHD 8¢ BOYEifal o
under goes rrensltsr uation during at |east one discontinuation period and
with the pf%¥Pso that none of the followi ng agents is adm nistered
during ste& ‘(#%) or step (21): a GRH agoni st, a GiRH antagoni st and an
estrogen. 998 udd dopesaf 4DR-4124pevell ps thp buerin® Avsst emavetage afdusedep
(a) conprises an interval of 1 or 2 days. 3.The use of claim1l,
wher ei n t héistzsariaiited togrinorver the ¢pwreonf thesia dnanth epegiré i) the drug2witlBthes
weeks or longer. 4.The use of claiml, wherein the adm nistration
peri od of Simp(-4i13t dise keglasing bothnhadostion and intensity of pain more

effectively than the 12.5 mg or 25 mg doses and is significantly better (p = 0.0012)

than Lucrin® in reducing the number of days of pain over the course of the study.

Pain reduction also occurred more rapidly than with the active control, Lucrin®. The

response of pain to treatment in this study was analyzed in two ways. Patients in the

study maintained daily pain diaries to record the severity and frequency of pain. In

addition, at each office visit, patients filled out endometriosis symptom surveys that

included a questionnaire that evaluated intensity of pain on a bad day on a scale of 0-

10 with 10 being the greatest intensity. Daily pain diaries indicated that on average,

women on Lucrin® experienced 19.4 days of pain over the first three months.

Women on 50mg of CDB-4124 exhibited less than 1 day of pain over the same

period. Women on 25mg and 12.5 mg of CDB-4124 exhibited more days of pain

than that recorded by women receiving the highest dose of CDB-4124 or Lucrin®.

There appeared to be a dose dependent effect on pain reduction. Over the 180 day

treatment period, pain diaries indicated that women on the 50mg CDB-4124 dose had

170 or 96% pain free days (standard deviation = 8.86 days). This decrease in

duration of pain was statistically better (p=0.0012) than the 117.8 (74%:; standard

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

4124 was also statistically superior to both the 25mg and the 12.5mg doses with
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one to about six nmonths. 5.The use of claim1, wherein said female is
adm ni stered a progestin in an anount effective to induce
menstruation during said at |east one discontinuance period. 6. The
use of cl Y288/ %GH&¢ ein said female is administered a PrIGERP7Ps2432
selected fromthe group consisting of medroxyprogesterone,

hydr oxypr ogest erone and progesterone. 7.The use of claim1, wherein

wher el 1t HEBH GuBEh GF6 B a et DPeH 3702 Tpians Come dommia (B (1)
or a pharnmgceutically acceptable salt, hydrate or sol vate_thereof,
wherei n:  (66%; stapdasd devialionf9) days) and 1R 3T % tangdmdidevinlien Shddayshal o,
nonoal kyl am no or di al kyl am no;
pain free days, respectively. These results clearly support a dose response for CDB-
4124. The 25mg and 12.5mg doses of CDB-4124 were not statistically different from
Lucrin®. At the end of the first month of therapy there was a statistically significant
reduction in days of pain in the 50mg Proellex group (p=0.031) compared with
baseline, but not in the three other treatment groups. The intensity of pain was assed
by the question: “On a scale of 1-10, with 0 being no pain and 10 being extreme pain,
how intense was your pain on a bad day?” The mean scores for intensity of pain at
baseline were 6.3 for the CDB-4124 groups and 6.1 for the Lucrin® group.
Statistically significant relief from pain was evident by the first month in the 25mg
and 50mg Proellex groups. At month three all four active treatment groups had
satistically significant reduction in pain compared with baseline, with the following
scores: 3.7 (p = 0.03) for 12.5mg CDB-4124, 3.2 (p = 0.03) for 25 mg CDB-4124, 1.6
(p = 0.015) for 50mg CDB-4124 and 1.5 (p = 0.016) for Lucrin®. These dose related
reductions continued until month six when the values for pain intensity were 2.0 (p =
0.008), 2.8 (p=0.023), 0.6 (p = 0.004) and 0.7 (p = 0.016), respectively. Two
months after stopping treatment pain returned and was of similar intensity in all four
treatment groups.
[00088] Women receiving Lucrin® in the study, on average, experienced a
reduction of estrogen to post-menopausal levels (<20 pg/ml) by month three and this

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

statistically significant increase (p = 0.023) in biomarkers of bone resorption
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R1 represents =0, =NON or =NO-nethyl; R2 represents a hydrogen or
acetyl; and R3 represents nethyl oxy, fornyl oxy, acetoxy, acyl oxy,
S- al koxy, acetyltheonyl, glycimate, vinyl ether, acethyl oxynethyl,

met hyl car"lﬁ%ﬁ%(%@?”"%l ogens, nethyl, hydroxy, or ethyl oRET/USG007PE3Y e
of claim8, wherein said conpound is CDB-4124. 10. The use of claim
9, wherein the nedicanment is for adm nistration at a dosage of from

bout 26 d bout 100 day. 11.. The. f.clai

70 “wher e AR Sat L8 REREM wetyes ol Hafif e S g IR 28 esH i about
50 er da 12. Th e of claim9, wherein the.admnistration
ceriod of BREIPSEant mendsi 258!l D SBTIONHHEI0Y SRS T4 RTRBAL .

13. Us f d of fo | [): 0 h ticall

accept(:a agl ég%rggrg,‘e?ﬁn rrgﬁpérpgllggué’@%élﬂ )Bref F‘b‘géﬂng @?%n%?fgu‘gr&%} e"}pl'l1 esents

an al kyl, al ker;_yl , _al kynyl, hydrogen, hal o, nonoal kyl am no or
di al kyl anideses of CDB-4124 maintained estrogen concentrations significantly above those

seen with Lucrin® and remained in the low normal range {mean > 40 pg/ml).
Importantly, there were no significant changes in biomarkers of bone resorption in
any of the dose arms of CDB-4124 at three and six months of treatment. Women
with post-menopausal levels of estrogen have been shown to be at greater risk for
bone loss and other medical conditions. Lucrin®, therefore, is not indicated for
treatment lasting longer than six months.

[00089] Side effects of CDB-4124 were generally mild with no individual organ
system being involved systematically. Although this was a small study and no
definitive conclusions can be made from the safety data, there was no single signal of
safety observed.

[00090] Women in the study were closely monitored for changes in the structure of
the endometrium. Data from these examinations suggest an inverse dose dependent
effect of CDB-4124 on endometrial thickness at the three month period.
Comparisons were made to both baseline and visit one ultrasound measurements of
endometrial thickness. After three months on treatment none of the women receiving
the 50mg dose of CDB-4124 (n=3) exhibited thickened endometrium and actually
exhibited a trend toward reduction in endometrial thickness compared to baseline.
One woman receiving the 25mg dose of CDB-4124 (n=4) and two women receiving

the 12.5mg dose of CDB-4124 (n=4) exhibited a thickened endometrium. The five
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associated therewith in a female wherein said conpound is for

#ho

an a

adm ni st ra\;,%ng&]
ng per day for
about si x ,nont

subst ant | aPFyF S{}ﬁgegﬁcgsﬂaé%q%

wherei n said conpound
the site of endonetri
use of claim 14, wheré
17. The_use.of claim

is CDB-4124.

| lesions. in the female are reduced

in the end
FRHY SEPE AR

fo. b .26 d b 10
VR LBl S ARLAREH v T Rk PuBlE e e

16. _Th

0
to

triumof said female is not
RdOW: 14, The use of claim 13,
15. The use of claim 13, wherein

e

i n the conditi ofndemefgium edm) herewith is pai
3 wherein estrogen levels in the fenale are

n.

not substantially redy
18. The_use of claim

iIced s¢peeningdni n
3, wherein bin

str atlifalesof sa
ing affinity o

d cSnpomsthsi on.
said

progest|&UBIPE ant agoni
times qreater than th

it for PpPogeste
» binding affin

one retéptor i
ty of said pro

s at 1@dst 1.5
pest er one

ant agoniG@B-fb34 gRdcoc
wher ei nmgdle nedi canent
50ng/day. 20. The us

brti coi d5recept
is for adm ni
» of claim 13,

br 19.8.Fhe use
stration at a d
Merein the ned

of cl&li 13,
pbsage of about
canent is for

adm ni $tGRB-#b (26meg)mi
under gaes nenstruati orn

ttentl §4to sai
L during at lea

i f enallé.7and wh
5t one di sconti

nuance peri od.

crein 3$96d femal e

21. The Qi¥&4b34 GPangh 4

20, whe#.8in the

for a period of about

4 nont hs.

medi cdfi@nt i s

for adrd.hi strat

i on

[00091]

In two cases where non-menstrual spotting and bleeding was observed in

patients with excessive endometrial thickening in the 12.5mg and 25mg CDB-4124

groups, a dilation and curettage (D&C) procedure was performed to stop the bleeding.

A similar event was not seen at the 50mg dose during the treatment phase. Greater

than normal bleeding occurred in two patients in the 50 mg CDB-4124 group afier

treatment was stopped and a D&C was performed in one and the other successfuily

managed conservatively,
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22. The use of claim1, wherein the progesterone antagonist is
17u- acet oxy- 11[ 3- (4- N, Ndi net hyl am nopheny1) - 19- nor pr egna- 4, 9-di en- 3, 2
0- di one. '

CLAIMS

WE CLAIM

L. Use of a progesterone antagonist for the manufacture of a medicament for treating
endometriosis or a condition associated therewith in a human female in need thereof wherein
said medicament is for administration

(a) at one or more intervals of N weeks or less; thereafter

(b) temporarily discontinuing the administration of step (a) for a discontinuation
period of more than N weeks; and

(c) repeating'steps (a) and (b) at least once,
wherein N is 1, 2, 3, or 4 wherein said female undergoes menstruation during at least one
discontinuation period and with the proviso that none of the following agents is administered

during step (a) or step (b): a GnRH agonist, a GnRH antagonist and an estrogen.

2. The use of claim 1, wherein the administration of step (a) comprises an interval of 1
or 2 days. |
3. The use of claim 1, wherein the administration is discontinued in step (b) for 2, 3, 4

weeks or longer.

4, The use of claim 1, wherein the administration period of step (a) is at least from about

one to about six months.

5. The use of claim 1, wherein said female is administered a progestin in an amount

effective to induce menstruation during said at least one discontinuance period. .

6. The use of claim 5, wherein said female is administered a progestin selected from the

group consisting of medroxyprogesterone, hydroxyprogesterone and progesterone.

7. The use of claim 1, wherein menstruation in said female is not induced.
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8. The use of claim 1, wherein the progesterone antagonist is a compound of formula

(D:

@

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

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

R1 represents =0, =NOH or =NO-methylI;

R represents a hydrogen or acetyl; and

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

9. The use of claim 8, wherein said compound is CDB-4124.

10.  The use of claim 9, wherein the medicament is for administration at a dosage of

from about 26 mg per day to about 100 mg per day.

11, The use of claim 10, wherein the medicament is for administration at a dosage of

- about 50 mg per day.

12. The use of claim 9, wherein the administration period of step (a) is at least from

about one to about six months.
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13.

)

Use of a compound of formula (I):

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

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

R, represents =0, =NOH or =NO-methyl;

R; represents a hydrogen or acetyl; and

R; represents methyloxy, formyloxy, acetoxy, acyloxy, S-alkoxy, acetyltheonyl,
glycimate, vinyl ether, acethyloxymethyl, methyl carbonate, halogens, methyl, hydroxy,
or ethyloxy,
in the manufacture of a medicament for treating endometriosis or a condition associated
therewith in a female wherein said compound is for administration at 2 dosage of from
about 26 mg per day to about 100 mg per day for an administration period of at least from
about one to about six months, and wherein the endometrium of said female is not

substantially thickened during said period.

14.  The use of claim 13, wherein said compound is CDB-4124.

15.  The use of claim 13, wherein the size of endometrial lesions in the female are
reduced.

16.  The use of claim 14, wherein the condition associated therewith is pain.
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17. The use of claim I3, wherein estrogen levels in the female are not substantially

reduced upon administration of said composition.

18.  The use of claim 13, wherein binding affinity of said progesterone antagonist for
progesterone receptor is at least 1.5 times greater than the binding affinity of. said

progesterone antagonist for glucocorticoid receptor.

19.  The use of claim 13, wherein the medicament is for administration at a dosage of

about 50mg/day.

20. The use of claim 13, wherein the medicament is for administration intermittently to
said female and wherein said female undergoes menstruation during at least one

discontinuance period.

21.  The use of claim 20, wherein the medicament is for administration for a period of

about 4 months.

22.  The use of claim 1, wherein the progesterone antagonist is 17u-acetoxy-11p-(4-N,N-

dimethylaminophenyl)-19-norpregna-4,9-dien-3,20-dione.
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