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WD 2006/ 023107 PCT/ US2005/ 023782 PROGESTERONE RECEPTOR
MODULATORS COVPRI SI NG  PYRROLE- OXI NDOLE DERI VATI VES

wWEb6IBHES THEREOF BACKGROUND OF THE | NVENTI ONP&T/US2005/023782

Progest erone receptor (PR) agoni sts and ant agoni sts,
al so termed PR nodul ators, have been described for
use in contraception and a variety of other

i ndications. US 6,562, 857B2 descri bes conpounds t hat

are PREGESTERONE RE@EPT@R M@D@MA@TO@' GUMPRISING
conmpounds of the fornmula: 10

N O RRYRROLEMOXINDCOLE (DEIBFVAH)'MES AND UBESFEZHEREOF
each, independently, hydrogen, alkyl, substituted
al kyI or Rl and R2 are taken together to forma ring .
andBAGmR@ldNDdbﬁfraiEnlN\(EHﬂ(lOm) " CH2- ; n = 0-5, R3is
2¥dgfgi{bro§gterone Ee\égét&g@ﬁ) oéon ?skan? anta%omsts also ?ermgcpﬁﬁgen
phampdidaots] leat bgenaiempechiolr ESesabd)ntrat;épelbe oiid a Viiaty cfioeher
needﬁd are novel PR nodul ators useful as
cont® §%é |ves W thout the requirenent for a
progest ius agm%%z%soeﬂsésr@g@ﬂuﬁgmﬂt aile PRA{FomsiyMARY geolrs is
THE .1 NVENTI The conp this invention are
or GHBEY EPAAEPY DRRAET SRUBUREESF S whi ch have ut |1ty
in contraception and a variety of other applications.
This PR antagoni st node of tion offers advant ages
in contraception where the ou dRmay be
admi ni stered without ceeafnillpi stratddn of a progestin
agoni st or estrogen agoni st a 5Ts free of the
side effects of these agerffes. Wy 23107
PCT/ US2005/ 023782 I n one enbogjmeft, the conpounds of
the invention where RO in formula IPis a

in which T is O, or absent; R}, and R; are each, independently, hydrogen,

alkyl, substituted alkyl or R; and R, are taken together to form a ring and together
contain -CH,(CH;),CH;- ; n = 0-5; R3 is hydrogen; Ry is hydrogen or halogen; Rs is
hydrogen or alkyl; R¢ is hydrogen or alkyl; or a pharmaceutically acceptable salt
thereof.

What are needed are novel PR modulators useful as contraceptives without the

requirement for a progestin agonist or estrogen agonist.

SUMMARY OF THE INVENTION

The compounds of this invention are progesterone receptor modulators which
have utility in contraception and a variety of other applications. This PR antagonist
mode of action offers advantages in contraception where the compound may be
administered without co-administration of a progestin agonist or estrogen agonist and

is free of the side effects of these agents.



Cl - C6 alkyl, a C1L - 4 alkyl, or nmethyl, exhibit the
advant age of good potency. O her aspects and

w@edwaneHges of the present invention are descrP@EUS2005/023782
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further in the follow ng detail ed description of the
preferred enbodi nents thereof. 5 DETAI LED DESCRI PTI ON

OF THE I NVENTI ON The present invention provides

conposi tions containing compounds of forrmula |I: R8 RY

R4 R3 Ranohk Hnlbodﬁ)nedﬁ&hécdihpoaldls%f Be ilenfRin wherb R@i i’rﬂgﬁﬁula Iisa

2 U e T o

S eI ect ecbthérca@peamﬂg adeE @G theprdeyt iMentsoat Hésutiied further in
al kyl are t ken %g ether to fornta ring

, or,
an d%{: SQj’é’t"h‘é%rde&’glﬁg dyshriptensf ¢ odigpatsdhereqfs o
e., a chem cal bond), 1, or 2; 15 R4 i s hydrogen;
s hydrogen or
5, DETRNEPBEY R BRI ORBAERRPENTTDUS Y ogen
SubSt it Lilflleqbrabﬂq‘,yriveotlloﬂﬁmqs colnpositidRé\corsaiaink ybmpounds of
sub t|tu&ed al kyl, or a pharnmaceutically acceptable
sal a prodrug, or a tautomer thereof. In one
enbodlnent R1 is hydrogen or alkyl and R2 and R3
t aken together to forgna rlyg and together contain
- CH2- (CH2) n- CH2- where = or 2 I n anot her

Re

R; is hydrogen, alkyl, substituted alkyl, cycloalkyl, C3-Cg alkenyl, or C3-Cg alkynyl;
R and R; are independently selected from among hydrogen, alkyl or substituted alkyl,
or R; and R; are taken together to form a ring and together contain —CH,-(CH;)n-
CH,- where n is 0 (i.e., a chemical bond), 1, or 2;

R4 is hydrogen;

Rs is hydrogen;

R is hydrogen;

R7 is hydrogen or alkyl;

Rg is hydrogen;

Ry is hydrogen, alkyl, substituted alkyl or COOR?, where R is alkyl, substituted
alkyl, or a pharmaceutically acceptable salt, a prodrug, or a tautomer thereof.

In one embodiment, R; is hydrogen or alkyl and R; and Rj taken together to
form a ring and together contain —CH,-(CH;)n-CH,- where n =1 or 2. In another
embodiment, R; or Rs, or both, are a C-Cg alkyl. For example, either R; or R3, or
both, can be ethyl. In another example, R, or R3, or both, are methyl. In another

embodiment, Ry is a C; — Cg alkyl. For example, Ry can be methyl. In still another
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enbodi nent, R2 or R3, or both, are a Cl1-C6 al kyl. For
exanple, either R2 or R3, or both, can be ethyl. In

wan@bloerioexanpl e, R2 or R3, or both, are nethyPCT/U82005/023782

another enbodinment, RO is a Cl - C6 al kyl. For

exanple, RO can be nethyl. In still another 2 WO

2006/ 023107 PCT/ US2005/ 023782 enbodi nent, RO is

COORA. In one exanple, RAis tert-butyl. However, the

i nveﬁtodﬁmentlls iH600RE. I met@dmplleﬂR’blﬁ&rehﬂhﬂlemtler thé étvention
R1 and/ or are substituted al kyl, the alkyl is
sub?t“loﬁﬁ’tlglb'e\ﬂ/lth a halogen, nitrile or benzene ring.

| n anot halone efbsimant wheth Ry shdRE Ry b sabsﬁimémkﬂmhe alkl is

Iect C6. cycl oal kyl. I n one ..

BFTRE vithAOSCRUC AT bBeedRe ifbm?ﬂ?r epgment, where R,
conisalcpuagkﬁ 1@@%@1@&1&ﬂﬁoﬁfa @;hecgichyeakylon, when provi ded
at a Iow dose functiop as progesterone receptor
ant agoni1808¢ erabRflipeihihe Iygitiqn Prides eRmMROPHigRY Songgning

ag oknsdotndMYf @k ihvialist vhe bloMdbdht 40w @bsetfadh a@ﬂx@gesterone
ovary tissue. In anot her enbodi ment, the conmpound  of

i nvERIAIRNEERi, apd thuh avaid thestdgrediects phagopiie mighgngludey
Subginh fidoR @f Beadd BHBRL fidhied C - C6 al kyl,

substituted or 10 unsubstituted C, - C4 al kyl_, or

met hyl . Irigeothereebedimsnta thg sompennd of inyentionvpobriws thefstructure
thi g) LRk, qsm\salmabf&g @&,wedctf 66%@ AbkRgONSti ¢

activity. For 1nstance, rrol e

der ynpabstiputesl ¢x|-s€eaik>é,sortﬂlﬁéh>'2 dThe lhvmtms I&Wh fowdioy petspdunds of
t heth%é?ﬁivg rtlglﬁgljki}' (?e?gnélﬁé 5 t%)gé{l([e gectlgl(e%?. Ielf/})g%{?s%alé%] tﬁehle-

correspon unsu stit
| i stledpamold Mvmes ligehasthel 2“% 4 apd 6P oempkzundsa@pm:TABbE Pelow

in éa@%ﬁﬁﬁk&feat&ﬁ)o d{ﬁ 0}9 @%n gg%%-resngxtcﬁngl rksu st1 ec{ p}gr (%rrivative

hy diistayie theFiZt afdndz" m@oumﬂsep@adeznlyhly tlsalAfBitEed from

Y o9 B B rfodime® jy B kgl SEE P IR B idrogen 58, -

R2 alhyi;:brﬂ@dm)gqﬁf gsant R; %de&ﬂkm}ﬁbﬁete&\hﬁm&y&rogerﬂarﬂrcl -Cs

s M5 B PR P HiRE: e angg T Sy v,

Ey ard R Repaésehl, —CHZQGEHajnWIHz- “ﬁhérehlyﬂd[ GQE Ry 1Rﬁydr5gen. Rsis

al kyl, or
o O 1Rs s OEHR£5 dt 0F oRr RrgoR 8 i s ato

Pr eis@pdgeh BVEN CPAkPES HyBIdEal. NRERGyogen I8 @5Y OPBkY1 €, -
centers and ian thus give rise to optical isoners and

di by & gath

The compounds utilized according to the present invention can contain one or
- more asymmetric centers and can thus give rise to optical isomers and diastereomers.

While shown without respect to stereochemistry, the compounds can include optical
isomers and diastereomers; racemic and resolved enantiomerically pure R and S
stereoisomers; other mixtures of the R and S stereoisomers; and pharmaceutically
acceptable salts thereof.

The term “alkyl” is used herein to refer to both straight- and branched-chain
saturated aliphatic hydrocarbon groups having about 1 to about 8 carbon atoms, and

preferably about 1 to about 6 carbon atoms (i.e., C;, Cy, C3, C4, Cs or Cg).
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Wil e shown w thout respect to stereochemstry, the
conpounds can include optical 25 isoners and

walc@svezaieoners; racen ¢ and resol ved enant i onePCTEE1095/023782

pure Rand S stereoisoners; other m xtures of the R

and S stereoi soners; and pharnmaceutically acceptable

salts thereof. The term"alkyl" is used herein to

refer to both straight- and branched-chain saturated

al i phat i Thehytgh “aikanydd is W@edhEpsn tbam'feng) lﬁ)lﬂosuialglqt-taﬂd abacﬁed&ham
, .and 30 referabl 1 to about

c o BT S GREAHE e of ok apon aabp AT ES Eadcogi e abou
2006/ 1883 BLArHBRA1okiS2 @fb@!r&ﬂ)'s f2ernd hﬂﬁeﬂyﬁfeﬂﬁrs ﬁJ QM grou having

used herein tq refer strai ght
br ah&hethrearssappogidpysle E?rtsla ﬁgfp B O Bhet éﬁarhe? groms. The term
car eEmGRIRAP iSd h&eMAH EbFerad Both SitdigHt MndBraR Mt chdin i8]

about 8 carbon atons. Preferably, the term al kenyl

r ef EPEPSEViRE 0Bg QrOTE FRrhoN- ?ﬁabﬁnﬁ@ple Porgs apd payingohtodkprarbon
douhibs. bﬂ@ﬁ%bﬁn theh@ii 416131 Jefer@da% bIkG1 &EBEPRNIRLIATS:- caEDaﬁ.

term5 " g (grou iS used hereinto reféer to both
st r‘é@if@*i‘ttﬂpla einds aath bayare Tleabeut 4| cipon algpmsups havi ng one

or 1or e -fafk, &fEEt‘R@@d b P! QubeiRfis a‘i‘lﬁé@yf“aa d”gnftém‘h{%d alkynyl”

about 8 carbon tons. Prefer ably e'term
r ef ©fes tq dkidmlbﬁnky rndgligy! zrawsmysmcmelyz h@‘anmmor m@o n

tri
er o R e, SRty BB, N R RO, D o
" s ulptdrpeyaliegroapsk grmily Ialkoxm @ryﬂm@arlkstl@wahlkylbarbaiykelﬂsyﬂqaﬂmﬂ
al k ' ' ' nor e
su b"x{'%{) uagg ? %Bl i 8{ h?(ap%?gﬁﬂsv\ém% %eo?l{g%ﬁlfr%%fl g@?“cﬁ% , hal ogen,
CN, OH, Tyergrmdiaeylogs 1ac<threin It re tmgamlbdnyl gboinest, .ar ¥ IC(O)(R)
al kox

X y I
al k%/rf)%pa\%v ergh 3y Stral%hlf or% bhe% ﬁ@({ﬁ satuwge% Cahbl&IIS &ﬁ%ro%aé?]onﬁoup
opt mdndxhg,wlﬂmbsltmﬂtambﬁ ChlkyThdikehﬁ[ and'alioyl!' grass U Beterhitdy, @hd R
refers substituent, i.e., a 15
oy bRyl o oa P et Rine: S hicTirina L gk carbon
sat aﬁmat effheabmp hamstlmtetwa:ylo Qe Wa@rcgug&o%ﬁ \mliixi}hlﬁislﬁlgstituted with 1
without |imtation, and al kyny
o oSS b b OB Nae e 1 %t Y Mbout 8
car bon athert@&m ‘afw Axani&d Rrah &if@btoyanhrér@atﬂl@%m SheAlR®hclude
atons. T substltuted acyl" refers to an acyl

he ter
gr GUEMEIRTRHOT Tou Tl SEoatic GBS SeR of ks s §hgEgLicast one
| NCAaCHf At fhsld Qe Biked Egs fins M8 dofikatedZPorddIR i 8&m TRE M1

as used herein refers to an aromatic sgmtem whi ch can

i ncETORRs include; by pre not ligitest toprhenylppaghthylp Righeny 1, enthgd,
f uselattironhphisal phOGRInRR! inddhe! RenHnapIRRL f1ORG Y1, and carbazolyl.

The term “substituted aryl” refers to an aryl group which is substituted with
one or more substituents including halogen, CN, OH, NO,, amino, alkyl, cycloalkyl,
alkenyl, alkynyl, alkoxy, aryloxy, alkyloxy, alkylcarbonyl, alkylcarboxy, alkylamino,
and arylthio, which groups can be optionally substituted. Preferably, a substituted
aryl group is substituted with 1 to about 4 substituents.

The term “heterocyclic” as used herein refers to a stable 4- to 7-membered
monocyclic or multicyclic heterocyclic ring which is saturated, partially unsaturated,

or wholly unsaturated. The heterocyclic ring has in its backbone carbon atoms and
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part of the fused or linked rings fornms the conjugated
aromati ¢ system The aryl groups include, but are not

wo 2ovetozxior o, phenyl, naphthyl, biphenyl, anthrptT/US2005/023782

tetrahydronapht hyl , phenanthryl, indene,

benzonapht hyl, fluorenyl, and carbazolyl. 25 The term
"substituted aryl" refers to an aryl group which is
substituted with one or nore substituents including

hal &@Qﬂ mogé\hetéﬂfhtorhﬁl?qcluaﬁ"g Afsoged, Xy genCanals@iBlriyoms. Preferably,
al ken al kynyl , al kox

o) P Betbsbrepk MhahasoE 2o AR foafamsan e phgkbone of the ring

ar yingh the hddtoec1@ ridg @&ut&a@m&sg&mr is@ARlatoynsSH B3 bbb R the
Preferably, a substrtuted _aryl %R‘él S substituted

Wl t Fing thedlitgggspy or swllyg gems ff@élﬁt%ldl@é tefra hgterocyclic” also refers

" hefoshRgieli¢ fingsas wirgd h@@fo%yé'llcrrﬁlngJ fisddQo @n alyRRAE Hre tO
7-menbered nonocyclic or multicyclic heterocyclic

ri nl@etwaﬁyehc ing epatbaaracber toghe arykariathigngtug baterpatm or garbon atom
tﬂoyldéw&l@‘iééﬁﬁatn?ﬂeterm%lx@ﬁﬁ&gt&%bﬁ?é is Qth‘u@ngrk?a%lé. nits

bone carbon at ons “and _ ‘
PCT/ US2 0 sargpaqidrterespidicaroups pe kmewe irothe arrend meludel ivagout
nit 2 of
het g@gzgl&cl 8@%%?%5 tﬁggg i oultd{r 0 ab glgtgq&%% Zstg iefér{%ce(\) n%%?g
i n tivgs, waeck hetematom-continingrings, fufedietehmtdretetaaoytings, and
rin : r r
ot " RorEstR Bhie gt | ROEM Shhithd s MAUER, bR e} RAEKAB oy,
oXi @iraledrofitheyl} pranyl, bsﬂbeylomzlcimc'ﬂyl dhgo Nigbgangobtaining rings
rTU|II cli. Ln_whic ero
f usle 4 Wét(rf]lmét lm‘lgt?étlon é)yrrq]H épyrﬁ %lf gn(g)g/% lyll cfnazoglg é)grld)b
at t pipérdinyt,2- dndm@xpangahylrpyirglahhylmgml&nWepﬁamm)tlm@azxnyl
car bon alt ovi ed the, resultant areroc clic.ring
st r P tﬂaé‘“ B lﬁmy& aq agspiayl g o H‘g{’;?o‘b ining rings intlude,
het ety ﬁinntsncgl[ Pl aalﬂaltklbm\ﬂngsn Mified rdtdrogod comgihing @ings

' ian, ont ai

ni t %lgé% DR tg?tﬁﬁnnﬁd 19 hlolsfﬁwf%ﬁo % aﬂ?%ﬂlﬂ, %@dlaiﬁﬂ

I N@&iriagdl¥E dioRe4o8/1, Qb AR EIPN bRAtHILINY okdzYs, oxhtHReidyl, morpholinyl,
' ' nd conpi nations _t er eof .

het er oat con ai ning. rings, .

@@ﬁw&aﬁ awmhﬂbgv 1S EidfeoxeBBM, Ve HORR Pifpe ! rings.
t 0, Fifsbd H&teroatblﬂtcfoﬂﬁiﬁﬂfgq{dgﬁ aiadide, HRY £r8 MY limiR¥AMe) 'b)éhzoﬁﬁﬁi@'l
di oxi nyl rings. Nitrogen-containing rings _ include

wi t isaRptheng; indelyle benagagelyb pytindinyl.pxsappyrolyl niseiadagelyl,

tri @dda¥inyl, B3HzbHheblyl, afthRE1 VI eAYdpyraty D YSRSIREY, m%ﬁmblm 1,
pyri dazi nyI pyrim di nyl, pyrazinyl; piperazinyl, 1

az ebsinpgpiazopyl repihyiridinyhypenzottiienvhpyridepptidiaylepinagiazinylgs

Sul{dﬁ[hegﬁngcgld ?pgn([lglﬁlg@] fifpsl ude,  without limtation,
t hi enyl and di f hi ol fings. M xed heteroatom

cont ai niTg term gsbstlrumgil hgigeocydiel’ aansed herein| refeisite d heterocyclic
oxaérgﬁ]f)llxa\(lling oag @Hﬁb%l substtllﬂleﬂl% %C:Y'dd’mgqﬁ?o%lef’fl,w ,36H, NO,, amino,

alkyl, cycloalkyl, alkenyl, alkynyl, alkoxy, aryloxy, alkyloxy, alkylcarbonyl,
alkylcarboxy, alkylamino, and arylthio, which groups can be optionally substituted.
Preferably, a substituted heterocyclic group has 1 to 4 substituents.

The term “arylthio” as used herein refers to the S(aryl) group, where the point
of attachment is through the sulfur-atom and the aryl group can be optionally
substituted. The term “alkoxy” as used herein refers to the O(alkyl) group, where the
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oxatriazolyl, dioxazolyl, oxathiazolyl, oxathiolyl,
oxazi nyl, oxathi azinyl, norpholinyl, thianorpholinyl,

wo bioaoegiphol i nyl sul f oxi de, oxepi nyl, thiepi nyPCT/a@RZNNG/023782

di azepi nyl rings. 20 Fused heteroatoncontaining rings

i nclude, but are not |Iimted to, benzofuranyl,

t hi onapt hene, indolyl, benazazolyl, purindinyl,

pyranopyrrolyl, isoindazolyl, indoxazinyl,

bengdimaz @haelhmeﬂni mrcangh khel oxygbamm yiicethy hlkylogtbupaik bptionally

I soqui nol i n benzodi,azon % | ridinyl

ben ftm"@iiry%h O i ARV A Ihereﬂb‘% zﬂ?fh?qary]) group, where the

Xan% R hitacBMEATS hydugh @RGxPabnl doth akd 1R Eryl goug R@pheally
stituted heterocyclic" as used herein refers to a

het @#P¥HY€fi ¢ group having one or nore substituents

i ncl udi n&e"i&hﬂﬁﬁ@lca% 16k4 us@@erelﬂ%fgﬁ to th@'d(@}(alkyl) group,
cycl oal kyl , al kenyl { koxy,

al kyhes{fie Paink 91 asashsemmy s, tﬁ/mlaghé e eaé'?qs)own gm@ypraﬁam goiety and

andgay 1t b mAngiBREegan be optionally
SUbStI?%tedﬂ)wép% er% y g substituted heterocyclic

group hakhetermo alkyleabexy’ tasaprdcheredprefunetorthy GO alkt hgroup,
as W&Q ﬂ{%%%ﬁl't of eﬁﬁf:lﬁﬁélt kq}u%r%lug @z{r An)-at Qe cmg{}ﬁm&gﬁ and

poi nt ttachment 1s th fur atom-and
themaanlgvmuwonmnmbbﬂwgﬁu@ﬁalIy substltuted. The

or oup, i em ARG IS hEel Sl bRelIFr Y S iy
poi amtinexf wlzir¢ the poihof attgchntentis ¢ivoughaheonitrgeem-atdro amdithel alijle
al k%rf) d%ras,)eug tlogalglgs‘ﬂh%{t]@%:dh yl;hg%g(lt))rgérlto%p%: rg b gres?/ ! Se orrrdlfferent
where t HEhe tgyoi ‘thhlogén”ab ised haeit refess to I1,ABrgh, drihgroups

oxygen-atom and t.he tionall .
bt e FoRBSuE St BF freschf yFrop pliRotranduishuei Rpegte
r ef @rustuted ptdwﬁie%éi)e(naihkmbt)m@ﬂ(by fhe biodaeviey dfie grawnttnefures.
attachnment is through the carbon-atom of .th ar baony|
o BEEE At coPRETS 5 the GRSETE TN BBEFL RN b e p
Th eddrﬁédﬁ[(roﬂpké&hﬁ@é’dﬁ@%lw or @Bysbtﬁ@@caﬂl? ﬁ@deBtfabl%faSlﬂ§ rl])taéés taheli
u ere the point of attachment is

thr%éé aP%QL@gF @ﬁ‘%@%ﬁ1of the carboxy noiety and 10
t he al kyljhaﬁﬁa@éiﬁlcbﬁy REPtaAalty canR Fbinted tideh orgdic 4N iMdrganic

"am noal kyl" as used herein refers to both secondary

andPeidsy for wpleaﬁ?%é@rwa@rl% l3ctie GHHEriRrtagc, Wesinie HymaTc imaleic,
t hr gaighic {hhdelid, hMAUE Phih RETANEcHINR, B dtdrom®! &s&ﬁh@r‘c%mc

optlonally substituted. The al kyl groups can be the

s an@fyric, gpethapgsufpnic, napthalenesulfonic, benzenesulfonic, toluenesulfonic,
camphorsulfonic, and similarly known acceptable acids. Salts may also be formed
from inorganic bases, preferably alkali metal salts, for example, sodium, lithium, or
potassium, and organic bases, such as ammonium, mono-, di-, and
trimethylammonium, mono-, di- and triethylammonium, mono-, di- and tripropyl-
ammonium (iso and normal), ethyldimethylammonium, benzyldimethylammonium,
cyclohexylammonium, benzylammonium, dibenzylammonium, piperidinium,
morpholinium, pyrrolidinium, piperazinium, 1-methylpiperidinium, 4-
ethylmorpholinium, 1-isopropylpyrrolidinium, 1,4-dimethylpiperazinium, 1-n-butyl

piperidinium, 2-methylpiperidinium, 1-ethyl-2-methylpiperidinium, mono-, di- and

6
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The term "hal ogen" as used herein refers to d, Br, F,
or | groups. 15 The conpounds of the present invention

weewenopHss tautoneric forms of the structuresP@r/osiodsos7s2

herein characterized by the bioactivity of the drawn
structures. Further, the conmpounds of the present

i nvention can be used in the formof salts derived
from pharmaceutically or physiologically acceptable

aci gtthaAsBBenidhKahyl diefRhalbsmantmahlbatyliéhoe@bidlammonium,
metals. 20 Pharnaceutlcally acceptabl e salts can be

f or‘i’i’é@'yﬁerlﬁYﬁleéP)dH‘FﬁﬂEy YRGOMNB: RfSAY I onerdiagglampmopivgy ahepig like.

acetic, pMQPIoRiBAIS: ackébtdblCalkati shitd 4nd alk@lihddakth mesdl SAlIsRAL

funarlc mal erc,  malonic, mandelic, malic, phthalic,

hy dinglas, ritheut IWVBFI% ﬁ%ﬂﬂ“@’ Poﬁﬁ&lgfﬁh@ﬂql‘ém apg 'tnﬁgfk?s‘“m salts in the

SUl fobth lof estd e AREEEARAQN Ofher @@%Mn@p%%mxfug’nfoﬁns can also be

benzenesul foni ¢, tol uenesul fonic, canphorsulfonic,

andutilized which,ywhen dolivesddn pHolripman, senvgs to @alaftsvermg:etaws\gvo

be for egeSSagtJ valel'i]%r ﬂé?'cSmg 9§0f tHé ﬁ‘fv@x{ti%g chn 9(4 ilﬁal'illé form of

netal sa or exanpl e, I um 1t

p ot estess, oarbareatel and gﬁm eonjensiegal * B@cdwasfoammmctmwherm no-
ac%rrﬂﬂgtereh ﬂ &Epn%{'lrjrlg%ggl?/ | igg mme%' \f’fod Ina currentl%]

( | spre&rrdd erobatirhgnt, the prpdmipnat hgwrarrﬁ@nc B r;rB Testa and J. Caldwell,

be Gy, u L

pena PRV R A e AppfRa s RN i Lisapg Desien,

nor Jadikinali RnswaquyRavuﬁwsdlﬁ(Bmm 24l pelr, dehmWilay & Sons (1996).

1- et hyl pi erld eth I

1-i sopr o/g \f ef)c)flrbf: d er n t;hca comwuﬁésg&‘ r?gl?‘[}l]lyﬁ Paném 5azlts,rﬁrﬁc}ﬂ1gs or

1- nt-ainumyis thepéofeatré dhlﬂemdln éontradeptyeqr jpehiet thierapeutic/prophylactic

1-et %? 2- et hyl pi peri di nium nono-, di- and 6 WO

2008F8¥8%07 PCT/ US2005/ 023782 tri et hanol ammoni um

et hyl diTkbhamnpdmasaisiussed herelnil ol oG OO ANQARDNENWHIG are

LL;‘{%‘F‘%@,H%@{Y«%EQ{B%Q% %ﬂlﬁi?ng}???flo#lnguqdﬁ REthe invention by the cell or

Phy}?dtl@nhtogkdfahﬁl?/ i aRfited BleGorledah viveal ts and al kal i ne
earth netal ts ﬁg i nclude, without linmtatio
sodi um F%@E‘?‘{B‘ﬁ? Bs dnGRYoR e TradaeeRsrRdby|ong of skl aghe art

5 f&ﬁé’f’dﬁ& &k %lﬁ)Wll@gwh&ﬁJsm&%%ner%?eivaﬂmé/ §iikih® Blerials or
"pro-drug” forns can also be utilized which, when
del Staripe@aterals which £t be PreRsrrdaistng digsratie preopdwres. Aiieestsghemes

I N bW Qhe prdfiesifn %ﬂeb%serﬁ‘ﬁw%&hp&ﬁd@&fhﬁ% i RRRRAYURASiafns on
the invention can be in the formof esters,

c ar thessaneghoda o O@Fﬁé@th@@ﬁ‘\'ﬁéml ingthe bt easy be-rerdilly utifizsdrby one of
Wwhi Gy inhed: gl%immn%rﬁ{aﬁ& lsrewaafﬁkr& rm convert to the

actlve noiety in vivo. In currently
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10 preferred enbodi nent, the prodrugs are esters. See,
e.g., B. Testa and J. Caldwell, "Prodrugs Revisited:

wab@e/v2gioHoc" Approach as a Conpl enent to Li gandr/uS2005/023782

Desi gn", Medicinal Research Reviews, 16(3):233-241,

ed., John Wley & Sons (1996). As described herein,

the conpounds of formula | and/or salts, prodrugs or
tautomers thereof, are delivered in contraceptive or

ot her tRaerapeuti c/ prophyl act®R«cr, kD regi mens. The RsRg, R,
compourtls—di scussed her ei n enconpass Br

" et al 50 whith—are Qducts—forfed 0
pr oBessi o‘ t he conpounds Ré)f heNi nvention by tRe cel | N
or patieent. Preferably, net®olites are fornmed infe
vivo. The conpounds of this igvention are readily (3
prepared by one of skill in the art 20 according to
the foll ow ng scheges fromcomercially avail abl e
starting materials R7Sgart|ng materi al s which can be
prepared using |4 rat urid Brecedures. Thesg, schenes Re

= R
show the prgparatiofi”o entative dunds of I ’
this invention. Vartgtt n - thesa= ds, or g-OH
met hods known in the artgc be readilygutilized by g &,

one of skill in the artRﬁgl ven the infornation

provi ded herein. 7 WO 2606/ 023107 PCT/ US2005/ 023782 (6
RA RARBR RARBR:20 R5 R R6E R6 (~) (2) (3) RER
NWséhém54R3R2R6RR6R7 ROR5 ON~ NN ~"N B. OH
R6 RO Rs OH (4) (5) (6) Schenme 1 According to schene
1, an aphrceidinede sqhgms Jpan dpprepaatelyspbitisited qxindoleq1) is treated

treglged sémmetbgseg{néﬂiahf‘élo?mgfksxﬁ?lgﬂsfﬁm@ﬂehﬁﬁ) #d3h amg §n$ %gent to

nmol ar equi val ents) and an al ating agent to

subaffard subsidtuisd ioniaideles(2]. The rfmﬁe of %lﬁgfde bAsessineluddslatkybhidien
' nClLaggs,eﬁotQJs{ﬁ}q tehfa%umde, sodium hexamethyldisilazide and similar bases.

The base may also be used in conjunction with an additive. Generally the compounds
of the invention were prepared using n-butyl lithium as the base in anhydrous THF in
the presence of lithium chloride or copper bromide. The alkylating agent is normally
an alkyl halide (e.g., bromide or iodide) but could also be a triflate, tosylate or
mesylate. If one equivalent of alkylating agent is used then the resultant oxindole will
be mono-substituted. With two equivalents, then the oxindole will be di-substituted. If
the alkylating agent is bifunctional (e.g., a halide or other leaving group at both ends
of an alkyl chain) then a spirocyclic ring is produced.

Oxindoles (2) are then brominated to give compound (3). The bromination is
conveniently carried out with bromine in a solvent such as methylene chloride or
acetic acid, which may be buffered with an additive such as sodium acetate. The
bromination may also be accomplished with N-bromosucinimide or pyridinium
bromide per bromide. Compound (3) is then converted into compound (4) under the
action of a palladium catalyst and a suitable coupling partner. The coupling partner
may be formed in situ from the pyrrole (5) and lithium di-isopropylamide and a

trialkyl borate or may be the pre-formed boronic acid (6). The source of palladium is



bases, potassiumtertiary butoxide, sodium
hexanet hyl di sil azi de and sim | ar bases. The base may

wab@e/oaoused in conjunction with an additi ve.PCT/US2005/023782
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General ly the conpounds of the invention were

prepared using n-butyl lithiumas the base in

anhydrous THE in 10 the presence of lithiumchloride

or copper brom de. The al kylating agent is normally

an  abrgally radakig@rigthenydphosiitineyipaléadonm {09 6t si)hebiiitablosbuice such as

al so .atriflate, tosyl ate

o P ladisit ibgroylet e RRY b e anee Gobhy Rhospling (-t butyl
r es phdsplithe)4, GA0) & alidurnal bEthmmrzs&bb@ﬁérﬂz&Hl 86cie)I2000,t122,
eqU|v t hen .t he oxi ndol e be di -substituted.

|
s R Rmst P SRS i Hebvieo b erol Jgurnalg] Organic

ha| Cﬂ@m@ﬁy abbe '67 | 5383 AGagiOkIBo Aquidatin tl@'l’gﬁct1315 tPPJ noMRal choices
alk%]a chain) then a spirocyclic ring is produced
)

P‘BE’“(’EPO%%SE‘“} HEROHF ST R RATIES PaRgsEIn: Bhestsigrigptassium

(3) phobpigatdoérQtbriadylatiind thse ﬁ@mxmbﬁgtawnec 2hd ¢Hdste @ bolWinksh
brom ne in a solvent such as nethyl ene chloride or

acettchidescTHE, dipethoxypiing digxanes athanelwyatds, and t@ld@netamegst
suc
e O Rl 3F e A PRl SR, feaction
br offeY e praxdugiedhyn tedhe togingapaind of by sq‘»lsenttSh ehmesomd@thbed
i nt &celgﬁ&qtmer%zrowgge%am@o %Eéeg&rff a pal | adi um
catal yst and a suitable coup I ng partner. The coupling
par t ner Alrayativelyf mpeends )90 (1) chn bnprebrecdnecording t G routes
and [

P s S PO ARPRCR ReeaBN: bisaf 1 Hang WP 3
of @)athl fded omApml 29, OS5 R OGEhCRSHDebyPEHidEReDby RRBBRin their
nor {&y tetrakis(tri phenyl phosphi ne) palladium (0) or
anot her”’sui tabl e source such as pall adi um
di benzyl i dene acetone in the presence of
tributyl phosphine (tri-tert-butyl phosphine)(Fu, G
C. et al. Journal of the Anmerican Chem cal Society,
2000, fgzh r4020; for alternate gatal yst systens see
als% : J. F. et al. Journ

the nor mal ch0|ces
pot assifam car bonate, cesium f
fluori degy potassi um phosphat or aRiegtl ry amne
base such as triethylam ne. The choicgyof solvents

i ncl udes THF, di net hoxy ethane, dioxane, ethanol,

wat er, and tolugne anongst ot hers. Depending on the
react|V|ty of t hy %q@llng partners and reagents, the
reaction 10 may<bd copidbcred up to the bo?w poi nt

of the solvents, Nor ed be acceler d wpder

m crowave ir r&tl 'ﬁ necessary. N~ B
Rs S A o
Re O

Scheme 2
An alternative strategy may be used when Ry = hydrogen, scheme 2. Thus the
bromide (3) is coupled with a pyrolle boronic acid of formula (7) under conditions as

described above. Compound (8) may then be converted into the nitrile (9). This is
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Al ternatively, conpounds (1) to (3) can be prepared
according to the routes described in US Provisiona

w@atoene31Appl i cati on Nos. 60/ 676, 149 and 60/ 676PGB1US2005/023782

(both filed on April 29, 2005), which are hereby

i ncorporated by reference in their 15 entirety. Br R4
NR2 R8B R7 lowl ORI RBRzZ RSROj O OR5 (3) R6

(8) NCRBRT R4 ~~R RRaR/I Ol j OM\ BBOH O
R5 1abkt cRsveflefdly &Foripl)shedSphiérectidn BOc}Aditoailfoﬁj‘/l&a&)iaﬁﬁe followed

ThoD Fahlm e R e G S e e floevai it e £

borwitylcarbsiatd padtedting Ftoup if then ﬂéﬂﬂ%d 6 @Feid thOpB s (4) R9 =
descri bed above, t hen be convert

into t heVRyRiipto l{egi)nggsﬁﬁl}tgd( aﬁ%yl STAHP) @%Wgﬁ_q)(ﬁ) is treated with a
PCTMSAO Oxk @fasz;&&pler@amng@aﬁ@@ pBiatsivm @mmhdesﬁ esklm

the action of chloraosul fonylisocyanate foll owed
t r SATR0BAE) WicrsAlvesuchasIRBLG PME euomwmmmwgw %
avalppaptiste aiﬁ?ﬁltlﬁg a%&l{ thé akpamat a%eﬂr\,@uﬁpﬁdrﬂgll}%%mﬁ halide,

then renoved to afford the product (4), H.
R1 Q@Htas(yb%ﬂfan%Bg&yiamm@évlap Rymﬂgiecfarpﬁxamn@h corrpound

(4) is tFgahaGidh fnldes ];haﬁllrgc&ﬁ*a!ﬂ%o%§§tl&fs(%mgSﬁr‘f@%n@ or more

sodi um hydri de, potassium tert-butoxide or I um
car¢sopaueds of Fhisinkenitioe and asphermassutially ancemiite cfroér oo wesdpient.

by T}{CQE@&E& al‘% ﬂlt‘luaf!lqnet QBPtpé'altrﬁ%ﬁ W%Lclﬁ%hﬁbg{%%dﬁi%aénng toa

The al kyl ati ng agent wou nor na
hal ingremaloy pharmageitichlly effdctiveaneouft @fgylle at exorermwb'atde apdescribed

tri fodd & nPar %‘tQB‘PJh?éro derShe rgwg{%}' on incl udes

pharnace | conpo I ons CoO r|S|ng one or nore
The compounds of this invention can be utilized in methods of contraception,

hormone replacement therapy, and the treatment and/or prevention of benign and
malignant neoplastic disease. Specific uses of the compounds and pharmaceutical
compositions of invention include the treatment and/or prevention of uterine
myometrial fibroids, endometriosis, benign prostatic hypertrophy; carcinomas and
adenocarcinomas of the endometrium, ovary, breast, colon, prostate, pituitary,
meningioma and other hormone-dependent tumors. Additional uses of the present
progesterone receptor antagonists include the synchronization of the estrus in
livestock, treatment of dysmenorrhea, treatment of dysfunctional uterine bleeding,
induction of amenorrhea, and treatment of the symptoms of premenstrual syndrome
and premenstrual dysphoric disorder.

In one embodiment, the invention provides compositions containing
compounds of the invention, when provided at a low dose function as progesterone
receptor antagonists, and thus, avoid the side effects of agonists which include
stimulation of breast and ovary tissue.

The effective dosage of active ingredient employed may vary depending on
the particular compound employed, the mode of administration and the severity of the
condition being treated. However, in general, satisfactory results are obtained when

the compounds of the invention are administered at a daily dosage of from about 0.2
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10 conmpounds of this invention and a pharmaceutically
acceptable carrier or excipient. The invention also

w0 p@boeas7 met hods of treatnent which conprise PCT/US2005/023782

adm nistering to a manmmual a pharmaceutically

effecti ve anmount of one or nore conpounds as descri bed
above as antagoni sts of the progesterone receptor. The
compounds of this invention can be utilized in nethods

of KON SRGER0ING) or gitén MY VIBIARI0ES mhaﬁﬁaﬁmmésihafagpy in &nd
the treatnent and/gr preventlon of benj

el ugEAL reRaspioRet Pecharaiadyel e&ﬂﬁeferinflilaéwa%@g ka?we fodhose of

CONRAVAdE: ANdroNAsHReRULA AL, (ROOBTP& ity O8ste ¥ from about 0.2 mg
i nvention include the treatnent and/ or prevention of

ut efei 1R menfromeboyt Q1S tp BB Me ersabowlBet 30 Bei his desapyiseimen

pr Oﬁll)aﬁé £ VR85 plo9RBYhe JpfnGl tHé}Hi?e%n@fb‘é‘?o@éj R & i1 O QBRFal
endonet ri um ovary, br east pr ost at e,

p | t @wrtdesi Josepmayrsadmnistared dpidy itheesoss, B IbARogependlyseduced as
tu mﬂaéate@g)dfhg 'eﬁgé“melé Fthe ‘Meragyglﬁlc%ﬁtﬁﬁ%ﬂt progesterone

recept or ant agoni sts 1 nclude the synchroni zati on of
t he est r'Wken the cqmmgdmkemmlpﬁdtfmhw alfve dylstmenbw haabe

tre r@iiv&l o‘iiéé%‘i lwal% hgl%@alce {cgﬁ m‘ﬁﬁnt 0 or ex01 ePts for

|nduc I'on of amenorr ea an eat
of qrmpenstvents| dibxentd awhthe likn dncpmeyr’ematnnluateredysqilyon such forms

di Saosrt%{ts c%é’sules, ﬁ%@rﬁ%ﬂ}owélgl%nb%anuyl €or sﬂﬁﬂélbns% t%%‘{n'ﬁd%%

vvh eexampbvfrckadbatt 085 lt@§Vochd sw.spénsﬂmgtalgan, samugs m@emtngr ﬁonexample
eGP0 BER0 Bt ot S o ARE BB MR
oV as0ps tthamilieand THedikef dr petehterllg asthg éormfof aetileMjectable solutions or
i ngredi ent enpl oye var d endln on 3Q the

par SUSREDFISPS S08 m qu{)ggé to s';}gaigngoq;gent 1n an 1sotomc
adninedish’ Sthéhqphamideitieal ;ﬁépaemioﬁs/m@f cdnbién, fer@Rsthple Offom about 25

bei n However ener.al, sa |sfacto
¢ cstpal Pl S A ARINIFA9B LD GFargrehore usually

I NVigsk éeRRbaIt BYAEHAI 0V SEyawdghtat a daily dosage of from
about 0.2 10 WD 2006/0231Q7 PCT/ US2005/ 023782 to

about  10BRSFCtY CORPRRS A e g B et era e s pravenous,

t i NB&ardusdaids, oPubbitaRousiétiedi SHIM ch@leRasQudcatih, Ridmhe,
sustai ned rel ease fornul ati ons are known to those of

ski iral¢ipmphesphste, mipwerysighine pedluipse. sugaseagd keol, whileliquid

dai éaYné#Qﬁ@ﬂ@e ét@rllg arey %B&'ﬁlygn@gly&ls BQn {]f)QQJ s'ﬁffactsl{t&md edible
about 0.5 ng, or about 0 ng

d os‘&@éu@@glcﬁ@np‘@nﬁwd Besamel pils @sa@e mprmr@m tgéhq m@xre of the active
opt 1'11&%1116:1‘&@%5 %%It{cﬁlaf FPRAPEEninfs Qgtlo%)%Mde ’Ad?lR’XI%E @l!lstomarlly

employed in the preparation of pharmaceutical compositions may be advantageously
included, such as flavoring agents, coloring agents, preserving agents, and
antioxidants, for example, vitamin E, ascorbic acid, BHT and BHA.

The preferred pharmaceutical compositions from the standpoint of ease of
preparation and administration are solid compositions, particularly tablets and hard-
filled or liquid-filled capsules. Oral administration of the compounds is preferred.
These active compounds may also be administered parenterally or intraperitoneally.

Solutions or suspensions of these active compounds as a free base or

11
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di vi ded doses may be adm nistered daily or the dose
may be proportionally reduced as indicated by the

wezoogeoxides of the therapeutic situation. WienPthes2005/023782

conmpounds are enployed for the above utilities, they
may be conbined with one or nore pharnmaceutically
acceptable carriers or excipients, for. 10 exanpl e,
solvents, diluents and the |like, and may be

ad rﬂtﬁh%erogﬂalgr@bépyawdka& BEhbd EpHEed IQSVatea bli@bK mixed with a
capsul es i spersi ble powders, %granu es, or

susﬁﬂéfﬁ@?@ﬁ%ch@éhv‘gPWﬁcg’ylcFB‘flosee 1sions gangliodis erpatyd i
to gﬁ)/@egﬁ 1ﬁ¢1ﬁpsasiétm>ge@gg¢mls 28 HiSres Bted] MidNg, UR ordinary
exanpl e, rom about 10 to 50% of sugar, and elixirs
c 0 rﬁoaiilﬁpwg)f stogage aniss! BesePFpATatipRssenRY aRIeserygyAe to prevent the
Qg hofﬁﬂ&o&%ﬁnbﬁ¥e or parenterally in the form of
ste e I njectable solutions or 15 suspensions
cont ai nilig Pharmaseabenl forms 9gtabls fanmiscigble Hef ingjudgyarile aqyeous
an FBCH
my§o§.§1%§£+réﬁ:sp%1§hg§?g s@ﬁ@e!bo?{hgf% aboﬁ%ﬁt&%or%eg ?ﬁa‘re@i@ﬁ of
of stérde agectable solugersdir dispersionse dmbil pases, the fowm mustfhe sterile and
carrl re %
iFoe PSSR ot RESPRAN BRI A R
or adolnghtlams oﬁabalnu’astuwnd ntorage embmast be p@sdrvedragamstchd ar |
f’gc%glsg%a lne%’c o&ouHrﬁc‘% or ﬁgén{sdsu&?n{s@?%gxﬁal g{ﬂ&fﬁ%gle T G0 can
cel bed sobent (BldtspﬂSlen amdlukamhtammg;\fur Iemarhplq watkr, atlaamol @res
i ncl.ude sterile ter, .. e ene nan
surP el ebp ma RS e RS Reetl Rt ARt Higteor
sesaideegditdbde oiRS are appropriate to the nat ur e of the
active igg %dﬁent agd t he Bartlcular for d
admi ni stP4ES GFFIres: e fFmagt B‘Qﬁ?%““&?ﬁ*’é%%sr F“F‘ypr%es“ns an
e Moy rdnd rdcBfoPin@iahist (R0 aigopRRY #8 eaddrited to be synonymous.
co osltlons nmpy be advant ag eouslg i ncl uded, such
Bylary Péﬂféﬁt“é PrRgSFIBH TR 4B E ARSE r"%‘is&‘@}c\f?%@t"é@%’élﬁtséi (PR

anda oftiBls) A LAtRRiSod th Rifer@X aémﬂ)cﬁnds\/dfttWBaﬁe Betivigcor bi ¢
acid, BHT and BHA, The preferred pharmaceutica

conposi thingHEe qfﬁb}m&Vﬁ@wgﬂmﬁ#ﬁapww 5F8ITReNs dnvgfving administration of

Pr eppit akthnisAHOth@Hiveition hloRL.! Rindther hYolifinen® MRAS LRI @fifhen
particularly tablets and hard- 30 filled or

| i qavelvesiadmastations of alR antpgenishefihinkentign ingpmpnagipg with an
co r@gb‘ébq%r bﬁ)g&{tlﬁfoﬂ)&tﬁ dparfi aﬁ% (?egréb\(@prgggm%g $e S ted from

al so be adm ni stered parenteral

i ntamagrgrthase desaribegd in USdlatent Nep, 3§r5y6§&5lﬁ>%ﬁgﬁlﬁﬁé> 65216 &S

peT R SR E58,08 PRkt G B S ppioh ¢ R B I ER e

canPubdicaion per 2804-M00RA0eM 1. sYtilk @mrquaes&eﬂd ag klnhwa in the art and can
be readily selected. In one embodiment, combination regimens include the PR agonist
(i.e., progestin) tanaproget [5-(4,4-dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-
6-yl)-1-methyl-1H-pyrrole-2-carbonitrile].
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surfactant such as hydroxypropyl cel | ul ose. Di spersions
can al so be prepared in glycerol, |iquid,

w@oelogeeilyt ene gl ycol s and mi xtures thereof in BCT/ES2005/023782

Under ordinary conditions of storage and use, these
preparations contain a preservative to prevent the 5
grow h of m croorgani sns. The pharnaceutical forns
suitable for injectable use include sterile aqueous

sol ut i oNBhiPvélitisp alrtheOincludddddmirstiatién REMEAE Sarfied out Beer 28
ext enpor aneous g%ggaration of sterile injectable

sol BATEHEVOTaYRi SPOHE? mla?ﬁ{’%\F‘P““B‘é%sor maydnyobyerA trpal

be 486k banadylle, BYS tdIBddyk Wotatrbhgl daemigXtAi0h of RproLRGYs,
syringe ability exits. It nust be stable under 10

conEEBI T PRIt ure and storage and nust be

preser Veﬁe@@@h@%de&d’ﬁ%ed Rét&h %fﬁb/%ﬁlhﬁ&d@&tdoﬁﬁac@ﬁnon or for any of
m cr oor gani sns such bact eri al d fungi

car te gthegipgdicatipns éesgawémenb r WHsre pdipigisgationag fqu gpntraception, the

Con&&hgys&gns &grbeeﬁséﬁmh@d mveﬁ&l%sa ghhanol (e.g.,
gl ycerol, propyl ene glycol I i qui d pol yet hyl ene

gl ycol ), Waen 'etdmcéforw%m@%ﬁ@r%ﬁntagoaﬁtﬁ of thyanptien may be
oi | adnllﬁls!enadttg'h ?enga'l ﬁcﬁﬁ@ﬁ&mné Q?e LiShd& in combmatlon ith an

anti -progestati ona agent progestins,
pr ogpirog@Y d%?ethp @a:% ptaf dmﬁ@wmyslﬁ@rngﬂuamaa@mdsmrsgtem ata

u nd(%sﬁéeorg et g r\é?&@ﬁﬁ@d‘f §ct1v1tgltﬂljoﬁ{ 55’/ g‘g?@?gb Hg '

progest at 1 progest erone I‘
ag olwivgtosge(stmpera@amrsﬁesa))lyanqealunndéwsy tedigbrt abquéB & pg tombout 100

ConR 09r§or ‘% E)% c§a§m;\ srltﬁl%)%yst mlhﬁnerlil B& 11(9 1n1ts[<]:re% alone or in

|nve |on es cyc I ' nvo
ad mcmntsnatnan mth apestrogén ﬁ>r E’Rexamit ad om il 5 tlaysfto bm ornawmycle day
I n, a

not h h &
B e ? il SFROER Skomiskaned Gohnd o Mange
I nvadtiihisrerddnt £ dosbiof frbin@abow2t iy taaboue SO pg)gﬁﬂiagb &ind the estrogen
pro in ar. both, Parti uIa I esirabl e ro estin
e 5 b BirBRisBEF ek e ah it b 1l PR B b Ay "o an ora
Pat gdiind@atio, Sfdok4pd & kivSortahians MdletstmbAihc108e/a plhdabo tablet on
Pat ent . 6,4E€E£29; us P %ent 6, 540, 710; US Pat ent
6, 5B9segigys whepd B EHyst Qg PIYPRUCROF BIPBRYSIN OF estrogen is not
2004mR1QReea@0- Al . Still ot her progestlns are known in
the art and can _ be readléémsel ect ed.

In
enbodi meAR PredesicmRedigent S hisimentoncthe a@an\l@daﬁrﬁ this invention

agomhpbe adnhiniBtered AloAE Slsfn'ceﬂlbﬁﬁﬁ@mi@rg@sﬁo en for the initial 18 to 21
[ 5- (4, 4-di net hyl - 2-t hi oxo0- 1, 4- di hydr o- 2H 3, 1- benzoxazi

n- Gwypsfa 18- ﬁ%tqafﬂ% ffllwiﬁ/bms‘mmgra@an eéhmmnquac} of thoinygytion,
20056023 3 dorSidd iR 3R 30 Q4R EER for HRInS 1 kd™Y earysl Phe égﬁ{)g&% be

i ncl udes adm nistration reginmens carried out over
used in the combinations and formulatlons of this invention is preferably ethmyl

estradiol.

Progestational agents useful with this invention include, but are not limited to,
levonorgestrel, norgestrel, desogestrel, 3-ketodesogestrel, norethindrone, gestodene,
norethindrone acetate, norgestimate, osaterone, cyproterone acetate, trimegestone,
dienogest, drospirenone, nomegestrol, or (17-deacetyl)norgestimate . Among the
preferred progestins for use in the combinations of this invention are levonorgestrel,

gestodene, trimegestone, and tanaproget.
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consecutive days. These regi nens may be conti nuous, or
may involve a termnal portion of the cycle, e.g., O

WO 0006/0295, contai ni ng adm nistrati on of no prPOEEE005(023782

estrogens or anti-progestins. 5 The regi nens descri bed
herein may be utilized for contraception, or for any
of the other indications described herein. Were

adm nistration is for contraception, the conpositions

may be frhmpledbestallyad@finbeidd scpgifenddi thes inVWHE0n bidr k22 daly
for contraception, the PR antagoni sts of the |nvegt|on

maycYBE lnfé%ﬂﬁaﬁmg’tl%%%ﬂ ?fd)r%seftémabagavt selsty for Bedirstid dagat 2
al Odmy @Bsel eguaq QBHoptakiofh1 Wetivity 8 frdR aBsilt 39 &Ldbouf 0 gl

first ys of the cycle, progestins nmay be
ad rﬁ?Yﬂn@tg@ﬁt@d} étPRaanta@g@gg@mpgwg@f dugjigventign can then be administered

Pr og& b} 408t fr@rﬁ tabéﬂt bYo S(ng RO da§§2 %d&ﬁ@hf%%eé@gmg

| evonor gestr el day, preferab equal” in activity
t 0 ddonistzasion or lg'gtrqt@naﬁa)macebedor dgys EerR8r Yas mpgt|preferred

d aythat‘%lné[jcﬁllg h & %f%%]chrf@l\évgnp 8P ﬁlg?é:él npbec‘ﬁ]%rg%a@lfi %@a or

an estrogen T eri

11 @agbsnetlcﬁumgﬂanlydnsaamynlcmlmgdéwadﬁurbétp@e%d@wclm
and 24.
adn1n|sgg?€ ﬁ?ﬂ%ﬂ&%% gh%$m??%%] out EECQQ%gQa %g?¥gg§ﬁmt
g pHrdagayt aalady tibse egal irogyegestatienab @ctadvrtmfr@n ebad 3 ato apout 150
dose f from abo 1 ! Y.

or af g lorges q %thrag'lg guaé gnce%gglg); ‘1{‘9%‘9’% #tjtg abodtq0ggg
t atibedmmm;el |w1tH ambstregepj sacletsmltiaﬁleettadmh at 2} kim‘@edodayasge of

whe i st invent.i on r ogesti.n

o b Aby I RUWARORYE 1t el R de i@l ROl pr
enbﬁwgﬁﬁﬁtt of dtie ihVenson minﬁﬁlkﬂemﬂ atd Bmlyaiomaﬁﬂﬁnixs atwiit 2 kol 3 mg from
i nvention y.he a ered alone or.in.co

wi tFYESHe Sadg%’ foglPWF‘ﬂg’ ‘i‘orﬁl ‘%‘lllst‘af’é’“toba%‘ms&%% gtig pg"eb" for
28-dgy28wcise, fol lowed by adm nistration of a conpound

of the inyention, . alon inc |nat|on

est r ogerilagpthenThgimen i 1 tﬁ%@?gpe @rfngs BSERGeH lf'zfl@é 25

US esbalimlinksh@tiSiOfdth Qalsi 10031 8Ndlprodstibad] iagéhs, (R prbfYsttional agent,

invention is preferably ethiny ?ﬁ est radi ol
Pr dyelstahiy 6Y9gprg5§@htb§ma §@m&rstqmaﬁ adpihsdqsp 6@l ingogestational

I ncckdigy tolm Mo8t b abduﬂ"lb@gg koenorée@&anam%%&t@km such as
norgestrel, desogestrel et odesogestrel,

nor@hiny lratastiel, at gdaibodrsnange pidFam RPoYEH G pebaptaS age This will be

nor GASk S Gys 98 R RANBadrfiHRE AR P APRAGREEIIG of the invention (2
trlnegestone 30 di enogest, drospirenone, nonegestrol,

or toPYmEdaydend a)nrf:@tif@gs,tspﬁw@thlny/kmfr?gwﬂ Hiéa dphyedosy efdgpm about
Pr oESLbal 36 U, HRsh ad zfsfe@d%pzsbthﬁg%@%ﬁ By bk B wed by no

i nvention arecl evonor: gestr
administration or administration of a placebo

This invention also includes kits or packages of pharmaceutical formulations
designed for use in the regimens described herein. These kits are preferably designed
for daily oral administration over a 28-day cycle, preferably for one oral
administration per day, and organized so as to indicate a single oral formulation or
combination of oral formulations to be taken on each day of the 28-day cycle.
Preferably each kit will include oral tablets to be taken on each the days specified,

preferably one oral tablet will contain each of the combined daily dosages indicated.
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gest odene, trinegestone, and tanaproget. 13 WO
2006/ 023107 PCT/ US2005/ 023782 Exanples of orally

wa@cdeosneabEr ed regi mens of this invention over RCR8SHay023782

cycle include adm nistration of progestational agent
solely for the first 21 days at a daily dose equal in
progestational activity to fromabout 35 to about 100
g of Ilevonorgestrel. A PR antagoni st conpound of this
i nventi erbcslamgttmfartgemaﬁmemnswmde,%nansaa}dm nyly cos@ise:

of fromabout 2 to 50 ng from da 2.t ay 24,
foI | owed by AbA BEA} %‘:tq‘fért“’f“olrf1 t8¥ éﬂ%‘gqs%er‘g‘ftﬁ%a of a

%g&@taﬁ&{al akYiBeqddl ih Prog&statiohaliastiviBeb abdueh e td etb@ut ltSt) fﬂ%
he

dosages.  of each rel evant active in
be IFYR?@F%SEFFeétPé erably aupl ingspgssiaEenal %‘it‘?ﬂj}’ & apgp 9335 | 6@%‘@ 800 ug
unifbyonbRledttd;ng 28 daily units per 28-day cycl e In
anot her Tegi nen, a progestational ent may

coadni ni st er Bl fespnd iheserqffigm 1 tpgl 1212313 é%g%llm%ﬁ OH&PRyntagomst
dosg B@ggﬁi offthis H{vg&%%t abh 8RR/ doéafgte Iumtwmslemg 9%&9@&@5

to a ghdevonor estre pre erab y equa
actdopipoynd aj afdp csheaaf o8 abguighie o mgQend

| evonor gestr

estradi gl @ ?tlgulp’ ﬁ(} rﬁi’hgsg%gg“ %%Hj}p%hdgﬁi ﬁ"E)ou‘tw%l to
abmemlqulaﬂ%ho for mlwetb@mme Idkysvod thezpy cld érs which adl antipoegestin,
W gg} sPﬁ:{or e@g&&ggg&ﬁmlg&reﬁhe i nvention adm ni stered at

dose romabout 2 to 50 ng from 15 day 22
t o day 214 ond ghihodvmeent bfthisditatienmiiad phase ironlves 21 daily dosage units

adm I’gllessctrl & m(%fl]e rece?w%lﬁ)g%g%oa ge%ond %%X% f235 daal dgssa eum{s for days

anotHer T scope hyen
Wi 122 tb2é IOﬂai ER amagoﬂmt nompmmﬂ bf)thlsfmmmdagml ah dpt)o&lthﬂlﬂ paase of

station st at i opal . agen
P BT T nsRB gt phasfa BT S BihRRE e ERE oL pach of days 25
daitbysdose equal in progestatlonal 20 activity to from
about 3 bou onor estrel, and an
T bgortn iR Sitbodigenh s URESH B SR e R e
; a:’lgﬁenﬁf)n deﬁ?@b (ﬁbﬂé pldde gﬁfrcgb 08lto %Sdagy dddais units| :Lnfdhﬁorep .

ol | o) n days coadm ni stration o
ant‘L?@‘\g%? ! grvsy eﬁ%{bsﬁm thnPreesding passagssyang fiyh hez ipghuges, as an
eStdsRERRA, cthidfltsasdisll dtlailly @t kadé 6f frodhbdut U@id aboBS8ig; b) a
of from about 10 to about 35 g. Fromday 25 to da

28, segqﬂdsphpsg@f frap lntﬁy dgdy leﬂageowéta 36‘9 Predersjy, 4 daily dosa)g/e units,

adgsiieshibéd dRe, @hd adzgmahatpna@&uoofer Qich 8f Bk 3Gehng 0 0Iddys, or
invention also includes kits or packages of

ph aAbatcdediys.da the28rday F¥plq Brvdichqogiregesigtiongt agegle e§tiogerher

gegdnqglr&geggs}gdnpﬁgte}ggr ein. These kits are preferably
esi gne
A further 28-day packaged regimen or kit of this invention comprises:

a) a first phase of from 18 to 21 daily dosage units, each containing a
progestational agent of this invention at a daily dose equal in progestational activity to
about 35 to about 150 ug levonorgestrel, preferably equal in activity to from about 35
to about 100 pg levonorgestrel, and ethinyl estradiol at a daily dose range of from

about 10 to about 35 pg;
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for daily oral admi nistration over a 28-day cycle,
preferably for one oral admnistration per day, and

woreganezer so as to indicate a single oral forpol/as2005023782

or 30 conbination of oral fornulations to be taken on
each day of the 28-day cycle. Preferably each kit

Wi ll include oral tablets to be taken on each the days
speci fied, preferably one oral tablet will contain

each of the gpihicorrbhdsy df}froﬂDB@@e&allyﬂﬂéeﬁﬁﬁt@@acl\]&hlly\@)se unit
2006/ 023107 PCT/ USZOOg/ 023782 According. to th

r e fORHBHENERISTFPI98EF!E BH IS, InvsaHona a&avekv%tlw fre@r?ptPPQ &g

a) A ety kdadRD RS 0B enfrktm of frotnbédt 1@% hdoud 95 Agland
units of "a progestational agent equal in

progest at i on&l oBanply.2y orly anhrharmareytiisally acseptatyp plgeebo for
| eVORBRLOAS tenkl nlnﬁ §lagysaking 2@%%‘ kydlé"mmlﬁm ftbiRRAbnal agent,

activity to abou to about 5 l'evonorgestrel;
b) f&trezeﬂ@@mdntmﬁ%eﬂrblﬁ admigiptered o 11 da| |y dosage units

of a PRant adlafhent qgmek%g oPkit }u'ae o%sérn,\é&@&h@%essﬁehphase

daily dosage unit contal ni ant |1 proges
c ongf@u idilndosagediaits;ya sdcmdgneasmfof 13 ey @beumtszfmt drny502 o4, each

a”ddo%l uP on?al %/an%ff’ig}o Es'ilgagfh?snge%]ctlo Al Ocroﬁl:enﬁ'a%dof from 2 to

pharnaceu I'ca ace or t

r en®l mg;raqd deyy] en‘tradIhIeatca)cohcentlratlomof frhmrabouat noitpatwgedt kg and
gr 0 L%}lelllﬁlt o[hfr% hase%g4 da1?}i 1hndtrsnop ér} orglF nlgiI Iharmaﬁe/uotllcall acE?table
danMymﬁoﬁﬁgamuﬁmms25as2ﬁescr|bed in the precedlng

passage, hase. of 3 d e, uni.t.s

e 50 Burhah HatedaRe iy anuiPiiet BRSRHTEE o' f pielerred that
I nv@e taibidosdyd oﬁBacﬂ@hamﬁadutlbhlyradtl\tﬂmﬁfpoﬁﬁnt d65théd regizhdnytemain
uni of a oraII and. p arnmaceutical ly accept abl e

L Ean e pakEHR ey el T s IS ARBAdRrsiood tht
eLrbmsl HiBdose @nidYedaiBedste toeoeraaﬁiﬁagele@mﬁgmﬂaruf f e@&ﬁﬂfﬂ,twiﬂfthe
t ni |nven I on, con ns, rst eo r to
21 edfaﬁ%féi it gﬁy %ﬁae%ﬁi gnd thﬁ%@.‘aaﬁ yro lﬁ%r?a%lgete

as dﬁgﬁxahd@&ﬂtﬂ daclt REINWNER ediuswraas@amm 1863 dorthin 8 lacebo

i ncl as. an 20 estrogen, ethin estradjiol, at a

dai deyerihsd éorthefdnal daysf @ﬁwcé%%ull‘ is eé Profsted thys egch pagkage or

secgnchnirRs & pﬁ’zfnnﬁc‘fc‘aﬂ&ally taébeZtan@?hékag@l%g% ikEdicts frd8kh day of
preferably, 4 daily doSage uni as _descri bed above,

andtha A8-gpx $ysirasuch e labeled blistes aeckagst orrdigd disaenasrmapkpeo kigown in
dayge 2@f about 4 days, in the 28-day cycle in which

no progestatlonal agent estrogen or
These dosage regimens may be adjusted to provide the optimal therapeutic

response. For example, several divided doses of each component may be
administered daily or the dose may be proportionally increased or reduced as
indicated by the exigencies of the therapeutic situation. In the descriptions herein,
reference to a daily dosage unit may also include divided units which are administered
over the course of each day of the cycle contemplated.

The preferred pharmaceutical compositions from the standpoint of ease of
preparation and administration are solid compositions, particularly tablets and hard-

filled or liquid-filled capsules. Oral administration of the compounds is preferred.
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antiprogestin is adm nistered. 25 A further 28-day
packaged reginen or kit of this invention conprises:

wW@2008/023195t phase of from 18 to 21 daily dosageCT/NE1085/023782

each containing a progestational agent of this
invention at a daily dose equal in progestationa
activity to about 35 to about 150 g | evonorgestrel,
preferably equal in activity to fromabout 35 to

about 1080 cliRMORPOGRIS ifa§lalso BB diBintttendd vies tdphehl Bthe. at
a dall% dose range of from 30 about 10 to_about Sgﬁggbﬂw

15 SAisablyoese e@@lw%lm}lww@s‘/t@ﬁ@%ﬂy pjcle Isenesitpo

of {08 nberted irfro ARIVaYinslQRE itWethiifs inPReh fdai ek PREing! the tourth
contai ning an antlprogestln of this invention at a

coritesht thavigingl 5 Premevedaed mensggoccumnhedolpwing week a new ring
gstlg ﬁge@ég 6be Qn&@&%ﬁwmr 3 amhe?tamf)&&ﬂmbmywagml HAg RRted

optionally, an orally a
phawwésbre@nd 1@ edplagecfor direaonsscyiva ovepks- f’lb‘lpn fellevgamonstwacke

J er@tﬁ&lp@ne ng aqﬁ%sh tgqs ﬁlg&tea %0 Q%Yn &XBQ’\L 1% fn{bnv\@ﬁ f«g afifther

progestatlon estrogerr or ant progestin IS
ad manatiodingang dhe ﬂagln@lrreﬂgenbl@@tedémlonaeh @r prckuppeiody ofidinge.

just de ' i
S Cesat B9 SO kL o,
daysarier soilg4o t}aaaidscrihgbd d@ contracepton campoungs previously described

ant tlr%P % cf%'e%tflbanqs?ggmta m%ﬁ,] IdSme/,te%rA}g% ,:1@.? Pﬁg t?\Ié) Io 5] ?ﬁ%"zaé llﬂSn%%f and

con@Ehﬁmmtlon of fron1about 10 to about 35 g, and
opti onal,l its of

a third phase.of 4 d

o Py i o s DR i enfong i i At lebyist Sy BOynge) are
eacdeliofredioig a tdbhsdemal Batch. rSudablh, @k of the phtelyisnigwed, to khe28 day
and C ust descr r ef d.that 6 the
o 5 el gt hp eI cet o ol it FPEs LB oA ERE

of Wieke It e@hdi®in PRO®IOA | whbk drdie ﬁbplaeecaa@dkwaf 4 totdlpéxtiod of three

phase _ i n_which S m ni st ered. is also
@%W%

indrekt oBF e e > PRGRE siReCand R s Btra e foowing
be ashriateStpatcaas dpplidde be e tode §1§ aine®Gegitbi. NintyBanother

first phase foll owed in order the second and third
pharhedimsgt, i ytohgemainy Bpkace ﬂﬁﬂgr«@ AthofFrRriedsa] time.

r egi Men, Thk finvieftichl faAhR bRIVRIES Rith dnAbliteRPddiides coramting the
the placebo described for the final days of the

cy cfogpopndsioé thednveniénn foF e yasienerf otheathemapiiic yaesies descapedzrein

Ki tinGRdRE, eSL HOrRGR HEPSRHEAGRIAY, ﬁn% GeRRR £dRRABE M ion of
havi ng Indicators for each day of the 28-day cycle,

suclenigs and mabgrastnepplpgicalisepss c Raghekiscorthialconpensais giepddition to
pa%@Q&nMﬂMﬁtﬁk invention, including, e.g., instructions for delivery of the

compounds of the invention, diluents, vials, syringes, packaging, among other items.
Such kits may optionally be adapted for the selected application, e.g., hormone
replacement therapy, treatment and/or prevention of uterine myometrial fibroids,
endometriosis, benign prostatic hypertrophy; carcinomas and adenocarcinomas of the
endometrium, ovary, breast, colon, prostate, pituitary, meningioma and other

hormone-dependent tumors, or the synchronization of the estrus in livestock.
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the art. These dosage regi nens may be adjusted to
provide the optiml therapeutic response. For

we@2@aptag7 several divided doses of each conpone@it/USmYS/023782

be 25 adm nistered daily or the dose nmay be
proportionally increased or reduced as indicated by
the exi gencies of the therapeutic situation. In the
descriptions herein, reference to a daily dosage unit

may al sani Allowaes éihmbﬁeﬂe wrvided Willa6iradd Be BRBALIINSh@d&Hbt
over the course qof each day of the cycle contenpl ated

Theint e spape thepivhr Qa St ah e aBrpl apRrpitie Tt fzmptlgbespwﬁc

st apgdRAL Ahd HndRBACarO butlind iRHRABNAYihS Bxadi}ks, modlﬁcatlons can be
admnistration are solid conp05|t|ont gartlcu arly
[ap

t atrhadesvhighcpramednt tq ba qneempassed by thecpiritpn@eropapkihe @gentlon
Oral adm nistration of the conpounds is preferred. 16
WD 2006/ 023107 PCT/ US2005/ 023782 These active
cor@@%MBtErﬂay 5dBsSodimethttaiaxosd, &ditydia- AHdndadkgr il -methy:1H-

ui the vaginal ring is tined to the 28
J;Cyé¥2c5ﬁ%ngﬁg enbodi nent, the ring is inserted

| nt o t he\ schgionaf 1-aethyl Hrpemaler%carbpqnhtﬁc(é 3fgnel.3 nwedkis.
Dur IR rgusel"ﬁlptﬁbtnlﬂ) w‘vﬁceo% edtt(FS o aﬂ‘l-ﬂgl f(orpgpl%rétg' g @ Hﬁ’ é“:f% mmol)

nses occurs ow ng
i nsearstaddiectfolldmeda)yrtbw wisg addition dfﬂltlamrotdheﬂo pecmywnme@ﬂ ml, 2 M

the erted I repl aced
for® Yuﬁ' g {r’?gee/gf}{ﬁ/etiéyq benzene, Z&I.lﬁlmob Xftffrl sgrvﬁnﬁsforolﬁlgr watg {((10
W trhb) tias hctded ffollogved By sekivn carbonas (H13pp#hd Eﬂhdl)canb égmsma3 3-

new.r e y.e not i nal
ST S B R A 00 o gP Hahur Tas 1A ARES pftpaced

t i MRcorlinp taBeerhatiohdl @atéﬂtg?ubﬁéatlbn Ng, W RIRBES66)RThdinddture was
conpound, is fornul.ated in nner .simJar, .t t
de%ﬁ?%ﬁ‘éjobﬁ itregg of P’éré’%“ﬁ’t Saxsfé ﬁ%g‘fﬁw h‘p‘? B‘?"SB:‘EP‘%?I’*}‘BSL‘“"’ 0
desonk kpdas {daed @kﬁi thé’ﬁlb&ur‘d héat&l 1% a@uialhdérlan@uogsﬁ @tmd's‘p}@re
US Pat ent Nos, 72,372; 6,126, 958; and

I n Afqr16 havist th%wvﬁ%rﬁ gt odpfedipd p?rﬂ%reffi.bsﬁveere haiephed et

antRe@Rl Phe 406049 IO was rafract@lvithiiBdhckia®, Ben the combined
transdernmal patch. Suitably, use of the atch is tined

t o QrEIolgyernyere yashadoyith watr) dicd (anhyd g and evaperated nlhe
I's ramld e pvlhﬁe@bysstﬂhctaag@i c%ltﬁthﬁx%rﬂaﬁoﬁﬁ‘pﬂyr(ﬁex%lﬂé rathywbaat@ 5:1

it remains in place Is replaced we

f ortod:2) & Qaffof%éﬁ’ éﬂhfé@hxlﬁrfé@ -2 M@k@m 1phindelgS-yhré Iﬁ@hbrltllfvl
of69%2- pﬁf)&hn'lesas%gmlﬂe %Qwaé}‘do 'i'?lngc‘ %549(‘}9195'1" §%): -Eh@VIS calc d for

foI oW ng a new patch i's applied to be worn
beg(EmHaNg@V%ﬁé@lﬁyﬁwnd KEySIyEMHé]q);@ﬁ@&Z% MS (ESI) m/z 266; MS (ESD

m/z 264.

_ Analytical HPLC: No impurities detected at 210-370 nm window. No
impurities detected at 290 nm (max. abs), the Xterra RP18 column, 3.5 u, 150 x 4.6
mm, 85/15-5/95 (Ammon. Form. Buff. pH=3.5/ACN+MeOH) for 10 min, hold 4
min, 1.2 mL/min, 5 pl.
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enbodi nent, the patch remains in place for |onger, or
shorter periods of tinme. 20 The invention further

w@ea@miodss7 kits and del i very devi ces cont ai ni ngP€h&s2005/023782

conpounds of the invention for a variety of other

t herapeutic uses as described herein including, e.g.,
hor none repl acenent therapy, the treatnent and/or
prevention of benign and malignhant neopl astic

di seRsMPLBUCH KidisyIBoRL 8%d11'CRamga Pﬁoﬂc?cl@&%hé-@@' dridol]-5'-
t he conpounds of the invention, i ncluding, e.g

i not k- UdPysRle-3-62088 I Ger y of the 25 conpounds of the

invention, dil édﬁﬁbx%of MhRihg1- us)()frmsneasoaruaﬁﬁh@gl DYg, 1armr}gnol>
other itenms. Such kits %ngp onal |y be adapted f

t hein geltysequs d HE(RP mbarassaoledtod) °C. ﬁarlmmr@pylrb@ﬁﬂea@aﬁe’ﬂt 18
t herfn%gl?f % B@H rf@wi)vea B¢l ﬁ%w%@ QYRS it lm - BoLgMpylamide (7.6

nyonet broid S, en onetr|03|s benlgn prostatlc
hy pak 2 M pHytionga hentanshEEF /athallbarvene d 42 imeleften ftirring for 1 hr,

enc{%@t(ﬁb Hm wz@ﬁﬂﬁé’d’ folSve j)ty 30%941199 §6r9{:] ngtﬁ g,.23.7 mmol) and 5'-

pituitary, ‘meningi ona an ne--dependent
t uriumspsmp[cwebmelh} ardol X (il '6h-ooé (1t 3eg, éwmoll, ﬁAS 304876-39-

5k s O OSBRSS 3 TRR e
i nventurowasdegased byod sttelamnotf nittogersgaoghert ﬂatzalésﬁfriph@y@hosphine)

ski | !ll?(glumrb (6 '38 éﬁ?as é’(\'fd%A ar? r elcxltuarg Eea&el?ﬂo T u.xrl]m a mtf%en

speci con I‘'ons are outline
f oI dn@mphgeea(ﬁapbems thodixture whs angdaad phatxorreadbetwmhm whter and
ant

?L:ﬁtﬁ W aestate. g["ﬁlg E%U%ré%ﬁ aséfsagge eb)é(ragtgc? with e{hyltace%aQe thendhe of

5- (cdmbindt weiahi¢1ay2rsoxde Rashedl why ater, dried (anhyd. MgSQy) and

H i ndol 1- H- rrol e-2-carbonitri A
sol Wﬁ?%ﬁe%ﬁhi iR WXP‘PE]W by §tliga g2l calipa ¢ {o,rqapogra(pgy gregane:
21. e‘i@h}rﬁw{a)e gxradleﬁtrdnmﬁptu&ffzﬂdﬁ -f2@yind-J2'vRs1'enol ed to O

T. Tri-iso

AP TR oot U e gleck- A P 058 . 034

di -th&er, BRoRYdsanvKie fe&éernMs (ES?’Inﬁ@im MEYESD AL RYAMRMS: calcd
THF/ et h Ibenzene er stirring for 1 hr,

wat 8F CrHoNs) 37745 efﬂ‘ﬂ@dE%b[Mﬁﬂéé& $-13%i um car bonat e

(4. ¥1aj8r =43.690R 2102870 nRr Wh@WP - 2hd3- 997%at 290nm (max abs) RT =
di msthg/l-l 3-di hydro-i ndol - 2-one CAS

1200 2heyXtega Rﬁﬂ%ﬁ%hd@@ 3. %bdé?du‘*rﬁgmmoiﬁ/ hi g/Pﬁ étt\mewal Form. Buff.
Pat. gt PHENRAROIBToNO mMQ P94 §p56) . The mi xture was

15 ‘degassed by a’stream of nitrogen gas, then
tetrakis-(tri phenyl phosphine)palladiumO0 (0.25 g) was

addegappdetdies. &étlﬂétﬁylhf-@{c‘?g L An§ bl 4KindBEEY ) A -methyl-1H-

ni trogen at nos
pyrrole-2-carbonitrile

A 5-Bromo-3,3-diethyl-1,3-dihydro-indol-2-one
Bromine (0.13 mL, 2.6 mmol) and acetic acid (0.3 ml) were added to a
solution of 3,3-diethyl-1,3-dihydro-indol-2-one (0.5 g, 2.6 mmol) and sodium acetate
(0.2 g, 2.6 mmol) in dry chloroform (10 ml) at room temperature. After 1h the
reaction was diluted with chloroform and washed with sat. sodium bicarbonate (3x100
mL). The organic‘layer was dried over anhydrous sodium sulfate, filtered and

concentrated in vacuo to give 600 mg (85%) of 5-bromo-3,3-diethyl-1,3-dihydro-
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After 16 hours, the m xture was cool ed and partitioned
bet ween water and ethyl acetate. The aqueous | ayer

wor@ene3lext racted with ethyl acetate, then the pOVDSIVO8023782

organi c |layers were washed with water, dried (anhyd.
MySO4) and evaporated. The 20 residue was purified by
silica gel colum chromatography (hexane:

et hyl acetate, 5:1 to 3:2) to afford

ﬁ l(ﬁdo?*zddnmt@ By b,-8396)%0 a Bgidyeily silia: This EAARIunS wab hsed withbut

| H pyrraole-2-carbonitrile as a white powder
(o fyrgher gurificaign-nmp| , 599 : HRVS: calc'd for CL6HL5N3O,

265. 121 f a -
15,1208 Lomrd demips b s, a5 o

|n'pQWEO(Q satonddieed at 210-370 nm wi ndow. No

inpurities det Wi at ;
LS. Col trm. ?I\E&Bﬁmﬂ 2 RiFoéiRie 1@%113:&%@%&&&%}7( 5

Formb) “B&ﬁ¢01€dﬁPIQ§C5FAGMFW@Eﬂ)bOfagr?2ﬁ0“h W3 rn@lloa was agded,
éxifﬁg{\lééﬁzﬂ}_ litRm d-§o Wb ARRHOSHAY, THU, Lﬂ@%%ﬁélqg 12

1- rheximeleti§dtfenzenok dhé dark broghintyiguessyisrabowyd foowarmatn gcom 3

- - r£al e- [

ot i Rpsiosan i o6 PH TR oBic o GBI Wy Sl b
n’rmjh)orlde (15(thyajxd@ugacTe}dEvi(lQ@h)dﬂlagetaﬁag3xd;@jb'h]e)d Theoor@anTc layer was
Tri Q bor [ e

{ ol TS B PR bR s tufleg i I 25 (S8

di bosmcpxmrpyl am de (7 6 nl, 2 Msolution in hept ane/
THF/ et hyl ben stirri hr,
anter (30 m FREe S REn b o pBbrheifdirsten”

c ar ki @righdnAphg@phiddpalladiom(0)(260z, B'2-mmol) was added to a solution
bro i ro[cycl gb ne-1,3 -indol]-2" (1" H-one (1,3

o TS Eronmot Y Gt dastorsabicfon @ e i Py 0Bt der 53
I gtrﬁLﬁ atftiemraﬂnnﬁéﬁs e:rgt:o?gkﬁbg,qatlirﬁxﬂom@nd t}ﬁ&t&ﬁé peEpmBY bordhie acid
10 m xtur s degasse ream of nitrogen gas, .

t he¥eTe ééjqﬁgkﬁ"mﬁ?‘t"?q ‘gh‘é‘ﬁﬁfl(b%%’%s ﬁé‘)‘xm’f‘}é’i’ﬂsé‘a?tﬁfﬁﬁ%&%( Oxgnight.
9) TRScadeehiand wabeodRd ilsed ﬂh&ﬁltgﬁ delie wiedh wis rindeBkitidethyl
nitrogen at nosphere. After 16 hrs,, the m xture was

Cocicgdics s ffﬂg?tﬁ Mas BASEd Bt s angeriste. Thfqoreaiqylpyer was dried

acesvat shhydioes ﬁ)@iﬁ%?ﬁﬁfa{eaﬂl‘f‘erredm chReR¥dtE AR aELMb Blve the crude
et hyl ace%'at e, then the _conbined organic |ayers were

washiednctwhigh \was @q:nﬁeé iy é@lcz( & ﬁpr@matgggw mgthanoj gichloromethane,

ev aé?ﬁ’cﬁ@l{t %ﬁﬂoﬂ}hg gfv@%l-(g @Qilém 2%'-2” gﬂ*r&% 1$1-1nlaGids - 91?]1 -methyl-
colum c ronato rap & hexane: eth acet at e, radi ent

o] UH-B7ole-3-afbpBivale (20wntdP %626 vellsyosotia, mp 233335 °C. HRMS:
caled for CgH9N30, 293.1528; found (ESI, [M+H] ), 294.1616 Analytical HPLC: no

imp detect. at 210-370 nm window; and no imp detect. at 288nm (max. abs) RT =
7.4, 85/15-5/95 (Ammon. Form. Buff. pH=3.5/ACN+MeOH) for 10 min, hold 4 min,
the Xterra RP18 column, 3.5 u, 150 x 4.6 mm,

EXAMPLE 4: 1-methyl-5-(2-0x0-2,3-dihydro-1H-indol-5-yl)-1H-pyrrole-2-
carbonitrile

1-Methyl 1-H pyrrole- 2-carbonitrile (0.5 g, 4.8 mmol) and tri-iso-
propylborate (1.1 mL, 4.8 mmol) was dissolved in THF (12 mL) at ice bath
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di hydrospiro[ cycl obutane-1, 3 -indol]-5"-yl)-1H pyrrole
-2-carbonitrile (0.096 g, 0.34 mmol, 6.2 %9 as a

wobkiose2y3onwder: MS (ESI) mfz 278; MS (ESI) niz PTBUS2005/023782

HRVS: calcd for C17HL5N30, 277.1215; found (ESI,

[ MtH] +), 278.1295; 20 Major = 99.6 % at 210-370 nm
w ndow, and = 99.7 % at 290nm (max. abs) RT = 8.9,
the Xterra RP18 colum, 3.5 it, 150 x 4.6 nmm

85/ thparafdre. Lmrah-lslaqmspylaauaé (2.5 MEEBMGH ABINH MaGhDs/ f or
50(&tgyl§&$fyp ngncg&%fxﬁ\gp %IWH pyerp 10 minute period. After a /2 hour

H i tﬂ@l Rlixtire Yolah aﬂoweattawanﬂ td‘foorg%rﬁbéﬁrﬂje (s gégarberﬂam isle
A. Bronpb-3, 3-dieth di hydr o-i ndol -

Br otrfplﬁemé@ml?som(o 3. %Yﬂ%mn)olme teéeétsﬁep@eylahqsbms>pﬁ¥f)dlum(o)

Wer@. 0@%? Qs @ll@so?ved WF& 2 A1) Qlfld stirred 15 mmutes The above prepared
3, 3-di ethyl - - ro-indol - 2- one 6 mmol )

andeagsign Wta@érfaéttrénsfer@d’L(V@ pipet éo thifp$ ut}qq, gquowed by potassium
chl QLRhAE Tk, ]5%1%?) afid wBt@P(!E‘rﬁl‘:?)”ﬁ%E AitthR- waP\fhEﬁEd H@lelt Rfuxed (3

30 reaction"was diluted wth ‘chl orof orm and washed
wi thoussat Afterogioling thiren isomwarasirg, Shelrogturgrivys tharheougdgate) veater

| a r t
D A YR BB AR LA g e

( 85%ppayhted - BreoteshFiQx abilwsnthyith B/23hedi %Hﬁ)@nq/gbtmcetate gave
%(?6%?31[907 PCT/ US2005/ 023782 i ndol - 2-one (0.60 g,

859 | ght yellow solid. This conpound was used

Wi t hout HEMSt daded fmﬁt‘mHnN@l%ﬁ 09@®,; f@nd BESI, [M+H]"), 238.0985.

3- DAréa oxll}éél l%ﬁ’l?é fo n‘nPhe ecthyt%l:lg 33/‘(% Irm(}IWemdeC aarn no. II{IP | ?teect,éat 288
1 Mt (rpdoe. bbs) B G |4e82 1 %8196 (aminon | o 1B &ff. ng 1f]3 BACNeMeOH)

nor 8t 10 15 e mifhe SRS L 2 g 4y

!lthlumdl-lso propylamne (7.3 nL, 2.0 M 147 mml

was B VBLE STREIM £8P ot o b 4Eia & a1

forp)&rohb 2Baﬁ)d‘rﬁﬂ|©tl on was quenched wi th saturated

ammoni um 10 chl oride (50 lé/) Snd extract ed wi th ethyl
acet at e 4 3x| GcgRdyats SptgYnt - AJEr-Ingak2-0g8| ed over

anhydr ous SO@xHﬂbElﬂzf @geo 16 bl %@glr&a%ﬁm@g{o Q@lhﬁs@ ofn
vacuo to give the roni c _acid. er evacuati

undléfhl%éweaﬁd15%mlgqfr¢gy WHF gt T?St(F &aéﬂ, (0.33 mol, 2 SM in hexanes)

of n-Butyllithium over 1h. The resulting yellow precipitate was stirred for 3h at —
78°C. Iodoethane (18.0 mL, 0.22 mol) in 100 mL of dry THF was added drop-wise
and the reaction was allowed to warm to room temperature and stirred overnight. The
reaction was quenched with sat. ammonium chloride and concentrated to one—half
volume. The orange residue was diluted with ethyl acetate and the layers were
separated. The organic layer was dried over anhydrous sodium sulfate, filtered and
concentrated in vacuo to give 18.0 g of an orange oil. The crude product was purified
by flash chromatography using a stepwise gradient of 10:1 to 6:1 hexane: ethyl
acetate to afford 3-ethyl-1,3-dihydro-indol-2-one (2.4 g, 12%).
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Tetraki s(tri phenyl phosphi ne) pal | adi un(0) (0.26 g, 0.2
mol ) was added to a solution 15 of

WG260m0078, 3- di et hyl -1, 3-di hydro-i ndol - 2- one (BCB0S2005/023782

2.2 mol) indry THE (55 nL). After 20 m nutes K2CO3
(1.5 g, 11.1 mol ) and the above prepared boronic acid
wer e added, followed by water (13 nmlL). The m xture was
heated to 60 C overnight. The reaction m xture was

cool ed, il tgrgiglmbty@m?m GRlifylafo mfopb.oy’@s rinsed with

ethyl acetate The filtrate was washed with water and

brine. The oPaHRCOPAyRl Nimmapi I%W?@h&;@petgﬁﬁ){m Bl was
SOdiqHER &b)-ieo a dthtloRra?d-cafyel 1 @Qﬁl@ﬁi% rrﬁblezioh@(magc 9@ rhidol),

give the crude product which was purified by silica
gelsodhmaneiels §¥-Absy hBreliad agstie ﬁwé &‘bﬁ?emhaﬁé mmal}igdi ent

e' %éh‘?&b LRarR ¥EmL) at 0°C. After 3h at 0 °C, the reacti tu hed
dIn ?1 (- I-no;(?)- 2, 3- derhydallr o- | H-el rr?zéljlcollm-1 m-D)(/I se-viasﬁg%nﬁ ©

-WIm—ﬁ%quegu%soneath@@ﬁfaﬁ gndevasizgovithgpring gl egorgaicdayer was

) e T B T T

Anaifytude giroddeL. The wgd%wdwpwelsamg'rﬂed baflashidhr@¥@ognaphy (SiO2, 8:1

W W, . i
7 40 R0 B Rl BB o Hlon AR brg%%él@%éa%
fordlli}@rcmndpl -hohed 08 giith0): the Xterra RP18 colum, 3.
15gei‘h3|065”m§ (TR E? & 123 dinyclio-{ hind I-5-)g)-1-niet17yl-1H-pyrrole—
H @Breardbeitrde 30 carbonitrile 1-Methyl 1-H pyrrol e-
2-carbonitri

o oyl bor at ¢ TacapmRpth yaoteih kB falrk pres g g5 uppgi the

( 1%)/rﬂi§)a(t)18f51 /of(') gg{lballbthﬂm -WY0- 2®Qﬁ{yﬂilf)3ﬂl®-7ndol 5-yl)-1-methyl-1H-

PCT/ U . Li.thi um .

di -RYE8pt 5oy ed%S"(gzg@ % Sepmighia 5%&W°ﬁé%£‘3ﬂ-és3rdlhydr°-

di qh&ulzhﬁm@&@g 35 mmab )(ssamoadﬁetdylsiwywﬁolcwgayboamld)acid (10g,
m nut e period é 8 651 g

al |G >otee%}flﬁ4tf15hemslamsc° H‘EQB?%?@H’PE( ) Oz & BH?%R and

fl azsj%(lcﬁc medoD i ipbidShunicatbsrae (2.9.2306. 6 mrkold #h 1M of vidét with

t et r aki s((f ri henyl phOShI ne) pal | adl ur(0) .5 (0.08 g) was

di s9BILveS w’z rpdugh agpyrified @n sdicaising xepwrietradient of

abqy e ERAGRY ethly PREHIAH ré&b%tr lsf(g-ewﬁﬁzlo&@-@%fcﬁw&&lI'deihoPol 5-
pi pet) to this solution, | oned by potassi um

carBbhaethyt- IH@ynsler%ﬁlrbonaﬂb (Va2 er59® aﬁﬁ}th‘I‘Wé’f fhaptigmers.
vasv§erdeAéeses, ef l uxed (3 hours). After cooling to
roomtenperature, the mxture was then poured into
water and extracted with ethylacetate, then the

o EAMPEAE S-S BB S epasiA T
et myimatee2-atbogiiie

This compound was prepared from the chiral separation of racemic 5-(3-ethyl-
2-0x0-2,3-dihydro-1H-indol-5-yl)-1-methyl-1H-pyrrole-2-carbonitrile using an AD-H
column with SFC-CO, with 20% ethanol at a rate of SOmL/min. at 100 bar at 35°C to
recover (210 mg, 42 %) of the enantiomer. mp 144-146 °C. ap=-37, c=0.01 in
DMSO, arbitrarily assigned as 5-[(3R)-3-ethyl-2-0x0-2,3-dihydro-1H-indol-5-y1]-1-
methyl-1H-pyrrole-2-carbonitrile.
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0. 0359, 11% HRMS: calcd for CLl4H11N30, 237.0902;
found (ESI, [MtH +), 238.0985. Analytical HPLC. no

w0 pgpoiztiert . at 210- 370 nm wi ndow, and no i np PET/E81005/023782

at 288 nm (max. abs) RT = 7.4, 85/15-5/95 ( Anmon.
Form Buff. pH = 3.5/ ACN+MeOH) 15 for 10 mn, hold 4
mn, the Xterra RP18 colum, 3.5 It, 150 x 4.6 nm
EXAMPLE 5: 5-(3-ethyl-2-0x0-2, 3-di hydro-|

H | pXaMPREYT: 5= [1331553 Bthly+-2-okb- 2wjd|h9dir©-ﬂ-l-ﬂﬂfob§fyl]t1f imlethyA1H-
Pr e&gr t| on of - et hyl -1, 3-di hydr o-i ndol - 2- one 20

we (cfﬁ%“ﬂe 0.10 mol) was stirred vvlth 14.0
( 0. 22 nlmls)co‘iifpourld \K/;hﬂlbtmt&i' QEHnge éaﬁ*me“:ﬁﬂallﬁq:epﬁfatd}& Yhethol as 5-

exa

h- é&%%/)r% Ft{“}ﬁ‘u %ﬁ’f‘b%pé r‘h}lyﬂm'%éldP’eé Djﬁt h mgthyleui awrole-z ~carbonitrile

pr e&b@ aSa%)V@ﬁhéénhﬁtro%r fvds r&Bvé}Ed mp /BG. 14'7‘3@0&5414@? c=0.01
(18 mol ) 100 ni y THE was ad

dr otpDM&@ arbltrdnlo/hemgr@ées 5ﬂﬁS)niérsthal 1-oveed, 3tdshyaea- hﬁtlmiol 5-yl]-1-
romhgn‘q&g@& Qﬂ’g érred overni ght The 25
uenc Ell

reaction Wth sat. ammoni um chl ori de and
concentrated to one-half volunme. The orange resi due

""aSEﬂAMgg,%dar"’(' Bt S By g%"* %‘&h@ﬂgsﬁ Rficy oyRFEZande] Sindor]-5'-

separ at he '6r ganic Tayef wa r an ydrous
sodyl):lm-lﬂnyrrbhiz-pamohttmieed and concentrat ed in vacuo to

gi ve 18. oil,, JLhe roduct was

purifi edg by%rf)l'rgg:ﬁ& Egﬁﬁ? &_fr é%—ﬂndggléﬂglﬁ gf"epvvl se

gradi ent of 3$6diimthydfidel9l0gx@ERacl, €1% y mBErahoitivedsaddad portion-
21 V5 58] 093 2577 pets LS 59ehan Oy Dhaf (B0 mi) Arer 15
5- Bhiiws 3heteldtion whs colél BT ond ndaibroamﬂen&nqmme of dry DMF
(agd‘g?sf @po?\ﬁfr ggﬂv 1’{51 eél '@ﬁddrﬂ%{cl %{ﬁvglg%feggt%gevsalﬂs] %ﬂowedl to wa tc\)l\%%m
3- etbRptraturcdmdistiyelr (Siiehﬂgil@hzhg 18080t vkasZiBited Wvith dﬁﬂﬂ)baetate and

sodi um acet ate : 4 mpl ) and agetic acid
(0 wateryas agddeg. ﬁf’l’blla)(erF We@ Sﬁﬁa@}ﬁ?doarngﬁ]éet‘ﬁ&%’éc ](‘XRF VW‘EF“%?( over

nﬁg 18iis s3BiudH sulfate: THeRganRARY ek QBs Mtetbd LOnBRSateRNENL D0
vvlth % agueous sodi um thi osul fate and vvashed w th

br i §1¥e 2088 reshQja The cndgrpdugh was eirified op yibiea wsingAdttenygse gradient
Soddfqm/ostulzb%te@hw Eééat@mean@%fﬁﬁ@wm[wo%phﬁb Yé‘@[‘dﬁ]lB&bl]

give 2.0 g crude product. The crude product
purz(fllfﬁdmbflzﬁgalsl%)chronat ography (Si02, 8:1 to 3 1

pexane: et gtyharaﬁﬁs 85 AL Ritfon Rl i ard AL LOL Biire of
splro[cyclopropane 1,3 -[3H]indol]-2'(1'H)-one (486 mg, 3.05 mmol), 174 uL (3.0
mmol) acetic acid (0.174 mL, 3.0 mmol) and sodium acetate (250 mg, 3.0 mmol) in
dry dichloromethane (120 mL). After 4h, the reaction was washed with 5% sodium
thiosulfate and brine. The organic layer was dried over anhydrous sodium sulfate,
filtered and concentrated in vacuo to give 5'-bromospiro[cyclopropane-1,3'-indol]-

2'(1'H)-one (0.75 g, 100%) as a white solid. This compound was used without further

purification.

23



10

15

20

25

30

10 di hydro-indol-2-one (0.8 g, 44 %9: C
5-(3-et hyl - 2- oxo- 2, 3-di hydro-1

woR0ndzd105- yl ) - 1-met hyl -1 H pyrrol e- 2-car boni PCT/U8200%1€23782

conmpound was prepared using the sane procedure as used
in the preparation of

5-(3, 3-Di et hyl - 2-oxo0- 2, 3-di hydro-I Hindol -5-yl)-1-neth
yl -1 H 15 pyrrol e-2-carbonitrile, using 800ng(3.3nmol)

of 5-Br 3 Rosdb Iy GsiofoycRPfodaRe 30B-indol]-5'-
3.3 I(H)m I(’S’géfl}gjr/llos’[f r?et y O%I—}ll-agyrro(cg’C yl )p%o?onl én ol

ai:l}d) H-pyrrgle-2-gangorifiie ) |
tetrakis-(tripi %M%mgwbrﬁﬁz)r&ﬁﬁs’n?gdzhé’ Eﬁt@p&&dg&% a8 destribd in

mmol ), and 2.3 é G&&Eassn um car bonat e

( 2.the prepar@icd of 3Ethyﬂr21OXPr%L3 Ghydxertl BringglthyD-bapathydl Hypjerole-
The, gl oduct was purified on silica using a
stepgvlarrse gradient of 20 6:1 to 2:1 hexane: ethyl

acet ate to r &etmkes(triphenylphosphine)palladium(0) (0.37 g, 0.32 mmol) was

| )a_%igecI ! soﬁm? 8f . bqorﬂbgﬂérgfégclw #a‘ﬁQQ'T §1(d81] 241 H-opg 60 me,

yrro trife
as Jal %mml)nmdwff I%(éﬁtmlmmd stlrredrfdsro@ESbl)rlpmtzrezf©620 m@ntes (5-

EXAI\/PLE 6:

e ey ek s FDRRCARH B 2 S OB sasommot of
Thi mtamm;n@arbdnamé Spg,ép anmedl) imrvertart( tﬁaml:hwmaladé@paad dtei noipture
2 oSBTy LaEbE Aty copling o rpom tppspatye, U e sgaon
- c awdsatiluted Ivshﬁ etig/ll agtasd) wAihe&lwﬂhMaﬂ;mﬂrwdl(dnh&iﬂ:(NmO wnd h

20% et hanol rat.e

(o RRTRRLrTE 58 5o 3 U oA ERANDS DG v gradintof
14541416 YCmetharol:-mothylé@re cllodde follo®ed BVBersaphast paspatatpry HPLC
assi

e 1 LI 1LIP= M '
5 T Sea5vos 130 mp1530)9f 4ty 5 Gimgecl P rebyspiraleyfigergpane-1.3-
metifydiy-3'-yi- YHyeble- 22caﬂ;@hmei rfl;li 226222922 . \MRaRAOH/HII R Rétention
PCT/ us2005/ 023782

t(ngg‘f 83._ r%‘flhlgﬂ”t}Z 6%%?t§1Qj* FIWIB’ 8p/15-5/95 (Ammon. Form. Buff.
H | 1 s/REWHMOHYESM0 mih, tdid Pitid, MeEXtdrrs RPPOEIIEHA,I365 1, 150 x

Thi's conmpound was i sol at ed usi ng the sane chiral
pr ép@r#t-ory nethod as 5- [(3
R) - 3- et hyl - 2 0x0- 2, 3-di hydro-1

H i ndol -5-yl]-1- methl-lH- rrole-2-carbonitrile
( ZWWPLEE%‘S B3Rk Hre Mh&metgﬂﬁrow% Sraiysirer!Edindedps- yl] 1-

;g?lnétf]m |dﬁ;|l 5_ ez‘%é [bgmértﬂ%‘éﬂd 5 IV thQf- inidtiayiid xo-2,3-
- 2-Giysiro- 181-aidply®ty -1 Frrethild U-pBrrglet2-garbaritrie | - 1
H-pyrrolg-2- gahan hibithR1,3-dihydro-2H-indol-2-one
3-Methyloxindole (1.5 g, 10.2 mmol) and lithium chloride (1.26 g, 30
mmol) was dissolved in THF (100 mL). The solution was then cooled to —78 °C and
n-butyllithium (4.2 mL, 2.5 M in hexanes, 10.5 mmol) was added slowly over a 15
minute period. Ethyl iodide (4.16 mL, 50 mmol) was added and the mixture was
allowed to warm to room temperature. After 24 hours, the mixture was poured into

water and extracted with ethyl acetate, dried over magnesium sulfate, and

concentrated in vacuo. Flash chromatography (SiO,, Hexane/ethylacetate 9/1 then
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EXAMPLE 8:
1-met hyl -5-(2'-oxo0-1", 2" -di hydr ospi ro[ cycl opropane-1, 3

WO 200a6d2zd19p7 5' - 1o yl)-1 H pyrrol e-2-carbonitrilBCHUS2005/023782

Spiro[ cycl opropane- 1,3 -[3HJindol]-2"(1 'H)-one

Sodi um hydride (9.0g; 0.2nol, 60%in mneral oil) was

added portion- wse to a solution of oxindole (10.0 g,
75mol ) in of dry DMF (350 nL). After 15 mnutes, the

I ea0d)i A% VR&yLaHeaH1-1 8-dHyden i 1ndbl-didas TP EsIs): i N
100m_)égf dr y ° vvas@lg{dded or\l/er 15 mnutfges The

darﬂ%dwgebﬁﬁ%ﬁ was allowed to warmto room

t enper atgir e ermlo,%blj émg/ 31»@%@/ QMY aihJ &8 - I1eAHelol- ben\é/as
diluted with ethyl acetate and water was added.

| ayers were 3d&iiidtrmehdrdd-dihedrerfanid-2-enedP. 7Qad ‘H‘?‘Plé&’as
°Vechssoﬁgmﬁ%em4érﬂﬁj ;Hg‘aéé{lc Bla]1 miy&e I%ﬂetahgermaée BrofiSe

tered, concentrat In vacuo to give g%l
oi 1(0.2Tmd., érludmolp wasl edsded mtthp atrlumqneaélownd toj stir 2hheyss. nlj]ﬂea
ste
e SRSF g o batl Bl i BicS i SLoHlon ik ity gictn
2' (dthdrl)drred eve(ana&ngsmni Qiate, Braporated aidthg Srude produd tmpraked with

oo ISP ERp PR o i SRSl opetiyt 5-dihydrondol2-
my, orid (msoomo%) HRWS [M-{3.254.008f0] ) acetic acid (0.174

n., 3.0

05 ary dfonl SHORLERanG T rRa2 Sl o oo "
Lea&bih?{?_ LMWI’M&SMWMHMG at §g(fﬁR)FB ethbrl-amuéhtmgtkomﬂ, 3-
sodfifredi+RRBES TP R et ER T vacuo to
gl \(/le 5' : 2r Om‘)gpl r Dh@ﬁ@ggM@m@%QLa&mﬂtrﬂdw .J1mL, 3 mmol) and
corisaarB L8 fite Aaumor G arved i Ldmig Rege

VO @ﬁﬁ&éﬁ?& DY LB&TA WSRO0 Q51 AP ¢82addBd slowly over a 10 minute perrod
1- met

yl-5-(2' -oxo-1, 2 dlh dros |ro$0(n¥cl opr?ﬂpane 1,
- n/a%er]a /5hour)tlpe§mli(tlp:g pot q,llgiwg femperpfirg Ina separate
C ONPRK b YRS PSRRI AL BEkhAST, nglhwﬁe 2RIFR0IPI-06MSBE, 1Bdimol) and
described in the preparation

5- (tstrzéﬂ%tylmh@ymbeshzne@a@my@f% 911998 Werotissglvgd THF (3lpgnd stirred
H Py hh@s. Phedpyr@IRARbAHpY Borate solution was transferred (v1a pipet) to this
Tetraki s(triphenyl phosphine) pal | adi un(0) (0.3 8 é
moiojutigas followed by potassium carbonate (.414g, 3 mmol) and water (3 mL). The
mixture was refluxed 3 hours. The mixture was then poured into water and extracted
with ethylacetate. Flash SiO; column with 4/1 then 3/2 Hexane/ THF gave the
racemic product which was separated by chiral hplc: Chiralpak OD-H, 20 mm x 250
mm; mobile phase 85/15-5/95 (Ammonium Formate Buffer. pH =
3.5/acetontrile+tMeOH) for 10 min, hold 4 min. giving 0.062g and 0.061g
respectively. HRMS [M+H]" = 280.1450
The first eluting compound, retention time = 3.8 min. was arbitrarily assigned

as the R-enantiomer. The second eluting compound, retention time = 4.38 min. was

arbitrarily assigned as the S-enantomer.
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added to a sol ution of
5' - bronospi ro[ cycl opropane-1, 3" -indol]-2' (1" H)-one

W@ 7®6/0mg97 3.19 nmol) in dry THE (25 nmL) and sPCT/DE05023782

roomtenperature for 20 m nutes. (5-

cyano-| -nmethyl -1 H pyrrol -2-yl)boronic acid (1.2 g, 8.0
mmol ) and 5. 5g(40mmol ) of 10 potassium carbonate (5.5
g, 40 mmol) in water (18 nL) were added and the

M XEMARPLEE®): $irhéthRds- (a1t 3,8CrifreEL 15X 3-diVyH RS- 119.98d dIHBY1)-
to roomtenz‘gerature the crude reaction was dil uted

wi t H-eyrgie-Zaebapiliile wvashed with water, dried (anhyd.

Na2S04) A@ﬂ)@’utloﬁ\()ﬂSOQ'3@tcﬁﬁleth-ymﬁo% 2'@%1@'21%1 YQLindRS-yl)-1-methyl-
purified on silica using p-w se gradient of 1 %

t o BT pymele-Rxabrnitie{thii %d@%mm@b inlsy THF| (& wljwasytreated with
r evﬁ)ga%uﬂpéﬁ  BuBkiaP AMELTNF, ISl 225 iR Y6 m tRfperature under

1- reeniggenBini@phesg. rfter 3¢ minj ingainasiane (b Byel, dmypealhwas adged
9
%,gq@ r;luxﬁlr gq_r)sﬂébbr%n{ %@reactfoﬁrnhmews ér%rtltirmedzlgegm%ﬁ

tenti on , urit Yy
= 1@h}/l%eate am @vater,30orgamic Ewriﬁsmd%tl(mmned@ﬁgﬁm) and

St crpeorBET T2 AR VR AR ol lioddiudh TerRihelo o diifs -
0: @aw[p@m(oam h@# aaakeohie) las 2 whikosatid3- di hydr o- 1

H i ndol - :eﬁ%“_\;lrlabgwa I?%L(r‘ rfl—|-npgrrol 54(%“1&(3236% ”'tLe <N g

5-1(3S) - gxgL
H i}mn;l cohumyl, B5 1, mmmlsnﬁn KD ﬁy&SfldI—féS&(Aamnbmerhn iBugt. A,

5 VR RS RSO0 (MRl G PGS A RiEmon

(r:ntjl orl_l_de (1. 26_ g, 30 nmol) vvals gl fzol_\;gdci gn'oll'HE (100
ﬁ@ﬂﬁ@ﬁ{ﬁfﬁ@%%&@&f&olﬁ hexanes, 10.5 mmol)

was add deréiﬂ tﬁWs Wi &¢Bf aft illSstra@l RereR PeUsk Glassésbiny khe activity of

|od| de gﬁ 50 nmmol ) was added and the m xture
vvasteﬁ‘wm qf he,igyemiey room tenperature. After 24

hours, thie Megbeis®f PRIGeRMY S5 antioPo dq’é@tﬂ#@bﬁ@lk@ﬂﬁe phosphatase
extracted with eth acetate, dried over nmaghesi um

sul 4Gy insHATD eqlisd SAT0 alkeng BhasRbaEsemsaan

chr omat ogr aphye molelidles S1aNANEERLRVnaEE iR bR Paled th B8O actRé in
WO 2006/ 023107 PCT/ US2005/ 023782 8/2) gave

3- dhpgntagnispmpgq inthesT4TDakplige phesphdrse apap#feon@ntraiygs of 3
250@1&4 oFRVR..[ MtH] + 176. 1076 B.
5- brono- 3-et hyl - 3-net hyl -1, 3-di hydro-2Hi ndol - 2- one

1. Reagents:

Culture medium: DMEM:F12 (1:1) (GIBCO, BRL)
supplemented with 5% (v/v) charcoal stripped fetal bovine serum (not heat-
inactivated), 100 U/ml penicillin, 100 pg/ml streptomycin, and 2 mM GlutaMax
(GIBCO, BRL).

Alkaline phosphatase assay buffer: I. 0.1M Tris-HCI, pH 9.8,
containing 0.2% Triton X-100, 0.1M Tris-HC]l, pH 9.8, containing 4 mM p-
nitrophenyl phosphate (Sigma).
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3- Et hyl - 3- et hyl - 1, 3-di hydr o- 2Hi ndol - 2-one (0. 70g, 4
mol) was 5 dissolved in DCM (40nL) and acetic acid

W@ 2006402318t room tenperature. Brom ne (0.21 nlL,PAT/1IS2005/023782

nmmol ) was added and the solution allowed to stir 24
hours. The reaction mxture was poured into sodi um
thiosul fate solution, extracted with diethyl ether,
dri ed over magnesi um sul fate, evaporated and the crude

product trituyrat egem\cykurebﬁm';@é@myl acetate 5% to
gi ve 5-brono-3-ethyl -3 math]}(/ilr i3 di hydro-2H i
¥

dql - 2- .
10 one (0. 600, 6 zen,:[ﬁ,@g ce ha?Sﬁm(?l%gS Ccvaternbath an% diluted
5- [tb %@ oG c%ilmﬂl inulfBielnadiim? T@eRcPwel Bmdi ds%eiDpldte (Falcon

Hindol-5-yl]-1- methyl-1H pyrrol e-2-carbonitrile and
5- [Q@m_@cl@pm|ugwq@ %% ulof Q;bgc@cegl_sumeﬁi}m 1§.aqded. Twenty ul of
H '@féﬁelncéor}ﬂe;t cc]mﬁ'ﬂ%ﬁlh’é’&ll'uiedl'h [SNARA N m%dfﬁﬁlr 19 Q{éh ta.{‘idelde%o each well.

pyrrol e- 2-carbonitril (0 3 mmol)
an dw hqrstestmglf@rmmotw Hirganist a(COVlBQ rerftrencs amtﬁipseswr test

di Sc%wfg@%ﬁfg éhﬂ% 1(11-% I{}'Jgs)an& glﬁ/lspl%g%}teron%nﬁ%rc%hyﬁt% mc%Mted at

LDA was a over a 10 m nut
perd7cd. in aAf4 €0, bunvidifigd ammaspleereriox 24 h@lrwa@)r dighdlwedghput

\é\ags%'ﬁ%n%%ggﬁor}%gfgﬁﬁ h‘f ei%cliécgn}% ﬁc?%?{)@etztg teciC %S.’,k ml Based on
(. %31g¢rage mnbd:t)laravmight of 300 g/mol for tho compounds in the 11brary, the
AR R DRS00 BBl PG o s

pyrindbe responsapagpyldeteoniat ECsaindiCon was transferred

(via pipet) to thi SOl ntfo Iovved b ot assi um
carbonate (.2414g F?% %/ “The

m' xture was r efI uAetde &dﬁufesuneﬁh&emodtumermmeﬂlfmm the plate.

d and, extracte ith ethylacetate
PO o O sSoal B 157 $058 oreagih G611 2P blbieS AR shABRar g Brpptate
L hﬁshalt%qmms l&‘mﬁ lr(nﬁoiéom Mﬂfzoé'@thay\ﬁﬁf;éighaﬁdﬁeﬁdo &yh &{éllf@ﬂ)tlcal
C i ral pa mm X 25 e
ss/dfsso/wswﬁﬁ*ﬁmra fARED Al TRGFYR s for %m 22 eef R EGh of
3. 5jpaeatontril e+MeOH) for 10 min, hoI d 4 mn. giving

0. 062g and 0. 061 respectively. HRVS [ MtH] + =
280. 1450 The?f i r sAnalysis PhePeRspRIE, 9afat ention time =

3.8 mn. was ar bitdrastbledcetnd k@N@hpodids! §ose response curve is
R-enantioner. The second el uting corrpound retention

t i rgsnerated &g dases. (ha ste alpnaymg eadion (Sonsy Say#He Eokrapgiermed

S- e(ﬁ%@ﬂﬁa for?aﬁal% giosgﬁé&:% %ﬁthorE eddr H&%QQs’é/on%%Z&% fitting for

-2- tm(}ba@ngt zmdny@g@uq rq,qdpm H@ber\cweyglymg 1s used to down-weight the

effects of outliers. ECsg or ICsq values are calculated from the retransformed values.
JMP software (SAS Institute, Inc.) is used for both one-way analysis of variance and
non-4 linear dose response analysis in both single dose and dose response studies.
5. Reference Compounds:
Progesterone and trimegestone are reference progestins and
RU486 is the reference antiprogestin. All reference compounds are run in full dose

response curves and the ECsg and ICsq values are calculated.
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1 Hpyrrole-2-carbonitrile A solution of

5- (3, 3-di net hyl - 2- oxo- 2, 3-di hydro-| H i ndol -5-yl) - 1- et
whgdoe/02Hepyrrol e-2-carbonitrile (0.50 g, 1.88 PEDUF2005023782

dry THE (5 m) was treated with 5 potassium

tert-butoxide (IMin THF, 2.25 m, 2.25 muol) at room

tenperature under a nitrogen atnosphere. After 30

mn., iodomethane (0.155 m, 2.5 nmol) was added and

the mxture gti rred,npa,@wé ghidy The reaction m xture

was partitioned t ween et at t he

organi ¢ | ayer vvas GXWRI?T%th aﬁ?‘il\z(d%%%/ﬁggé&’and

evanepR[eFblontRehe! IS I AORS 2L SeLY-St)al Hipza6lef1L@omhyl-2-

THF/ ﬁgxa[ﬁgoto afforéﬁ?]he tl}tl e 10§go ggﬁd 0. 37y

1. 2:‘41rbﬁaﬁﬁple 15625p)§ge<§t§ro§e FEseptar g@pﬁsuwm'_pﬁc WIH& g]e 'T47D cell

HPLa(l?kahB@ Eﬁd@f)lﬁ%e hdshe I@c&inﬂﬂtnrmgﬂﬁ :53000p-1'phe Xterra

RP18 col um 150 nm 40 C 85/ 15-5/ 95

( Armbsfdrosmwﬁﬁyclwwane I éﬂaéollsﬁ 'AONI TRyl 2ofarbppitiders 2 hol d

EXAWR L

Rl\%scté_ﬁkéé&%?gaen Itﬁtg?/métgﬁ E)Hf1 anagl § z];ss g are |lﬂI lf(I:;l!js t3roa{lt1\/é d

herein for ude |nR9§égSS| ng the activity of the

conpounds of the invention. A Effects of progestins

and anti progestins on al kali ne phosphatase activity

in T47D cel | s ( T4P49IhCrlhAlkading RbesphatassAssaxsay) 20 The

nol ecul es of Iiﬁ“ gresent invention are anticipated to

be active in At ant agoni st node in the T47D al kal i ne

phasphat ase assagheaticadhwent rati ons of B /C5ufuiMbr |

| ower. 1. Reagents: Culture medium DVEM F12 (1: E)

(A{BCO, BRL) 25 supplenmented with 5% (V/v) charg¢oal

st 1isnP8BirkedlyBd-odRV3 A A HLMBok a3t 1HAGAbIe- | Nact i vat ed),

100 2Wdbmbnigpreni ci | 1in, 100 g/ M streptonyciae and 2 niv

d ytaMax (A BCO, BRL) Al kal i ne phosphpat ase assay

bufiffer: 1. 0.1M Tris-HCl, pH 9.8, <contpining 0.2%

Triton X-100, 0.1 MTris-HCl, pH 9.8, cpntaining|4 mV

b 3 u%%”"? S0 20RO b3 han, 5 VO 2006/ Op3107

PCT. 10

5-(1,2-Dihydro-2-oxospiro[cyclopentane-1,3-[3H]indol]-5-yl)-
1H-pyrrole-2-carbonitrile 60

1-methyl-5-(2"-o0x0-1',2"-dihydrospiro[cyclopentane-1,3'-
indol]-5'-yl)-1H-pyrrole-2-carbonitrile 30

5-(1,3,3-trimethyl-2-ox0-2,3-dihydro-1H-indol-5-yl)-1H-
pyrrole-2-carbonitrile 72.9

1-methyl-5-(1,3,3-trimethyl-2-oxo-2,3-dihydro- 1H-indol-5-y!)-
1H-pyrrole-2-carbonitrile 13.3
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2. Cell Culture And Treatnent: Frozen T47D cells are
thawed in a 37 C water bath and diluted to 280, 000
w@eib®2tath7in cul ture nedium To each well in aPCBUSINH023782
pl ate (Fal con, Becton D ckinson Labware), 180 | of
di luted cell suspension is added. Twenty Al of 5
reference or test conpounds diluted in the culture
mediumis then added to each well. \When testing for
pr¢gestin ant agoBhéhicaAWamm¥! LY, [ €1 €T ENCE |c50 (nM)
antfiprogestins or test compounds are added rn the
presence of 1 nM progesterone. The cells are incubated
at | 37 Cin a 5% CO2 hum dified atnosphere for 24
houn snetfyps-(2hdxgh', 2-hinyitgbiplticlobs@ne € Riindgl- bne
condemtiHatyirger2oérbenddié) conpound will be fested at|0.3
g/m . Based on 10 an average nol ecul ar wei ght of| 300
g/ ol for the conpounds in the library,|the
concentration i s _approximately 1M Subsequently,
act] i2t&3i % §3\RAthr°'B'é ”f"é?tyﬁd -mehyl- H‘bse ,§ espons

rpwmhr- no Ehcn nnA |rfn o - HEN
aS (J.y | \¥ w8 UI III LA >3 L_\J Al I—\I (J.I LILILA >3

1%}

Phgsphat ase Enzyne Assay At the end of treatment, the

meq |un1|s removed fromthe Fifty | of |assay
buf et eradd Y S é’é@ﬂm'\?é/fh”" Wﬁ%e %)I at gs, are shaken
in a L?ygl plate shaker—For+—35—m+- ||||ﬁﬁ50 Of
as<ay buf f er II is added to each mell Opti ca

der ty meas nment s are taken at mn|interval g for
30 | Ritfreth ”"i%g fydigg W@HQWH1GF“WH65 nM 4. Analysis

rrole-Z-carbo
of-d%se-+es%8use gata—20—For+—referencerant—test
conpounds, a dose response curve is genherated for
dose vs. the rate of enz¥ne reactjon (s|ope). Sgpare

r ootILC’!'teﬁ'g ISCOT R TR AP THI” ana) ysi s of

Valt—=afhte—ant nonr ar—ooSe—TeSPonse—Curve Illlljg for
bot/h agon|st and antagonist nDdes Huber wei ghting is
used iers. ECHO or

| G50 [gﬁﬂgggy'%l”gt:g@ ¥ Q?ﬁtde‘ddrf’ﬂﬂl‘ﬂdt"r?e‘/”r r?psf or med
val fFe—{SAStHnstt+tutethe)—+S] used

forn both one-way anal ysis of var|ance and non- 4

I i near _dose response anaI Si s ngl e dose and
dod & pBkGARwa el e 2 ) ﬁeﬁae@ﬁ'csévﬂdonwnds;

gestone—are—refererice—progestins
and RWA86 is the reference antiprogestin. Al
refierence conpounds are run in full dose 30 response

cun ¢e8rpslen I RexEERnpndi -l s yah Heyar e| cal cul at ed.

1H-pyrrole-2-carbonitrile 6.1

5-[(3S)-3-ethyl-2-ox0-2,3-dihydro-1H-indol-5-yl]-1-methyl-
1H-pyrrole-2-carbonitrile 13.1

2-Cyano-5-(1,2-dihydro-2-oxospiro[cyclopentane-1,3-
[3H]indol]-5-yl)-1H-pyrrole-1-carboxylic acid, tert-butyl ester | 300
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27 WD 2006/ 023107 PCT/ US2005/ 023782 6. Conparative
Study For exanple, from US Patent No. 6,562,857 B2,

w®2(osp23107 cycl ohexane- 1, 3' -[ 3H i ndol e] - 2' - ox0- BCFYE3005/023782

1H pyrrole-1-nmethyl-2- carbonitrile is a progesterone
receptor agonist with an EC50 = 2.8 nMin the T47D
cell 5 al kaline phosphatase assay. In contrast

1-nmet hyl -5-(2'-oxo0-1', 2" -

di hydrogpi r Ob%gblsm@ﬁ&lm ahtigrogeb@@bhalactivity)in|ndtoner 1 ol
e-2-carbonitrile js esterone receptor

antygoastemized rafs (at aﬁ@g%élgasmmq%n | C50 = 30 nM

7. Results 1@niT44bY Sakdd blekabdidde BTas Bhabasandmaay

TABLE Chem cal Nane 1C50 (nM

5- (2BtipoppsBg pryfat weegleoid laiitrfylcfpé cqmpgry Hig seletireypoiengies of

I—I-mé%,ggtgstgmgg&}ggpltrl le 27.2 5-(3, 3-di met

hyl - 2- oxo- 2 h yd ro-1 Hi nd ol-5-yl)-1-meth

met hyl - 1 I—l-p)‘rrroIMetZlOdalaﬁér'ﬁelagﬁmté 10

5 (1,2-D hydro-2- ?8&9&%5{09&&36?4 8&%%&‘G{3rob% Sethatlol 4mddRkdd with
yl)- 1 Hpyrrole-2-carbonitril

1 m;srmw (vshlelz) Stoels salutigrs ofjth yagt fmmorlm[scy oil Qerplaankarg thgn

s (18R a0 IOREBNEE G GBRAC it bomropnds r

H rsubdequently diliioh with il 0@ Zem il of 10%methayél-ik cgr of prior to the

3- ttgelar oﬁnl? Xéan%ig@ O m c%n;%er?nce i%g%?du%wﬂﬂ%o\kaéﬁg%@ 1%1?91 these two

PCT\/ehBE@%teO@&barzd Chem cal Nanme 1C50 (nM
1- et hyl - 5- (% -oxR - di hydr ospi ro[ cycl obut ane-1, 3'
-indol]- 5'- -1 Wroleanrbonltrllel

Ovariectomized mature female Sprague-Dawley rats (~60-day

old and 230g) are obtained from Taconic (Taconic Farms, NY) following surgery.
Ovariectomy is performed at least 10 days prior to treatment to reduce circulating sex
steroids. Animals are housed under 12 hr light/dark cycle and given standard rat
chow and water ad libitum.
3. Treatment
Rats are weighed and randomly assigned to groups of 4 or §
before treatment. Test compounds in 0.2 ml vehicle are administered by subcutaneous
injection in the nape of the neck or by gavage using 0.5 ml. The animals are treated
once daily for seven days. For testing antiprogestins, animals are given the test
compounds and a ECso dose of progesterone (5.6mg/kg) during the entire treatment
period. One group of animals receiving an ECsg dose of progesterone alone serves as
a positive control.
4. Dosing
Doses are prepared based upon mg/kg mean group body
weight. In all studies, a control group receiving vehicle is included. Determination of

dose response curves is carried out using doses with half log increases (e.g., 0.1, 0.3,
1.0, 3.0 mg/kg).
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5- (3, 3-di et hyl - 2-o0x0- 2, 3-di hydro-1
Hindol -5-yl)-1-nmethyl-1 Hrrol e-2-carbonitrile 3.3

wa 200803107 5- ( 2- 0x0- 2, 3-di hydro-1 H-i ndol - 5- yl ) PAT/US2005/023782

H pyrrol e-2- carbonitrile 20.4

5- (3-ethyl -2-o0x0-2, 3-di hydro-1

Hindol -5-yl)-1-nmethyl-1 Hrrol e-2-carbonitrile 5.7

1- nEthyI-5-(2'-oxo-1',2'-dihydrospiro[cyclopropane-1,3

"- indol -5g | @e¢U@ynﬁngm2 carbonitrile 8

5-[(39) - 3-ethyl - 3-net hyl - 2- oxo- 2, 3-di h

i ndol - 5-yl]-1 ndpmotimstel 24 hr PgFréh‘zthEé r“B?ﬁﬁ‘PP’rqu‘Q“a}‘Zﬁt‘O" is

EI— [1(1&@:(1 §1 dile r(BY {he Rttt Mths Sra9¥ etz @ishy dE@rching the
[

[

|52

ndol - 5-yl meth | -1 Hpyrrole-2-carbonitrile

JngmEyanmirg h.ylplnzg epihslipm vgthdai Hyat2d GineedienThe contralatgralzhom
ﬁo%étgafc%exﬂﬁ{dQXReéas@'n Fﬂ}{gtfnﬂ{]ﬁec?co‘ﬁﬁ{)p QBbltogdrﬁa?elﬁzéﬂ-hr following

5-
do
5- - 0X0- 2

|+ i th@l tihal yegtm]entlratﬁeqrmﬂbnficeﬂlby ﬁﬂbalsehﬂu@@n 3ot bedyi weaght egsured.

i g el Bl o @ BRI R ELRARL ARG (-nl)
estt@m@@@nﬂngIQ@GG¢HBM7 PCT/ US2005/ 023782 B.
Progest ati ongl an/gna?) Bf@g%ati onal activity in

Fat's

mat ure ovari ectom ze t decidualization assay)
Thi s assay i's usel agmls\naidaahenmtmses'ﬁﬁ@@lt offthe decidualized

Pr oqu"lSt Ih%lsn 1anqculaate(¥jb}plr) %%m?é h?]fs%l 2 lchg%lthlﬂnc {rax{g%rmatlon 15 *lsed to

decTdUsI"CZ4at FoR 4R are encl es>o

5 wasxinirs nbmlmmomngj@mqlof \rdbhﬂmadﬁheﬁmldne‘r'h@g;enm&r Based
rrE%unds a di s ol ved (8%& et han d m xe wi th

cor

gt W(e hE Py ymgéfa&% FEHE™ O'tbﬂ P EeSp"nse
c 0 rqnmrﬂiﬁng a’thJInb vs(a sasTd@valadrEe {AOVAprEQatsedichiited from
21 m xture o evaporate 7?Jthanol . _Test
fulrars vy Fiisibented uR GEabo e oTo09 Bor
0| Ire@ibns’b@%)&abhmxnbmp 13 rédhmnentidd W isdig haxirhiif likelihood Box-
Cox transformation. The Huber weight is used to down weight the outlying
transformed observations for dose-response curve fitting and one-way ANOVA.
ICsy is calculated from the retransformed value. IMP software (SAS Institute, Inc.)
is used for both one-way ANOVA and non-linear dose-response analyses.
7. Reference Compounds
All progestin or antiprogestin reference compounds were run in
full dose-response curves and the ECsg or ICsg for decidual response was calculated.
8. Results
5-(3,3-Dimethyl-2-0x0-2,3-dihydro-1H-indol-5-yl)-1-methyl-
1H-pyrrole-2-carbonitrile is a PR antagonist in the alkaline phosphatase assay (ICso =
10 nM) and is very potent in the rat decidual assay (EDso = 0.2 mg/k po).
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treatment of animals. No difference in decidua

response was found when these two vehicles were
waompaexad? 2. Animals Ovariectom zed mature feP@l/@S2005/023782

Sprague-Dawl ey rats (-60-day 15 old and 230g) are

obt ai ned from Taconi c (Taconic Farns, NY) follow ng

surgery. Ovariectony is perfornmed at |east 10 days

prior to treatnment to reduce circul ating sex

st er oi dsuli PRnsRpferd peblitatitiethnd Bther publicdiiond hgdstt l/ndlﬁﬁ k

cycle and given standard r at oW

ch
| | BPeqiiqation arpincomoratgd herpinby weft ea%em@}@ﬁﬁ@ ‘%‘f?&“?‘h‘ﬁ’d ey

as SjeSMdd tith SrOURs: t9h partiOllarly prbefed &nﬁddﬂﬂéd’tfﬁﬂ%ll bE@Ppreciated
compounds in 0.2 m vehicle are adni ni stered

subeaimadeisggonsicap bemadeivithout drparting fowrthe spacitpd 8}@ igyenfign.
gaVsﬁlgﬁ nibi R8s AreThtendbl G0 ANWRISHEERpE bERE Bfhen@ACHims.
daily for seven days. For testing anPlprogestlns
animal s are given the test conpounds and a EC50 dose
of progesterone (5.6ng/kg) during the entire treatnent
25 period. One group of animals receiving an EC50 dose
of progesterone al one serves as a positive control.
4. Dosing Doses are prepared based upon ng/ kg mnmean
group body weight. In all studies, a control group
receiving vehicle is included. Determ nation of 30
dose response curves is carried out using doses with
half I og increases (e.g., 0.1, 0.3, 1.0, 3.0 ng/kg).
30 WD 2006/ 023107 PCT/ US2005/ 023782 5. Decidua
i nduction Approximately 24 hr after the third
i njection, decidualization is induced in one of the
uterine horns of anesthetized rats by scratching the
antinmesonetrial lumnal epitheliumwth a blunt 21 G
needl e. The contralateral horn 5 is not scratched and
- serves as an unstinmulated control. Approximtely 24 hr
following the final treatnent, rats are sacrificed by
CO asphyxi ati on and body wei ght neasured. Uteri are
renmoved and trinmmed of fat. Decidualized (D horn) and
control (C horn)
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uterine horns are wei ghed separately. 6. Analysis of
Results 10 I n agoni st node, the increase in weight of

wao b@etizzaddual i zed wuterine horn is cal cul at ed PYT/US2005/023782
D-horn/ C-horn and logarithm c transformation is used
to maximze normality and honogeneity of variance.
The Huber Mestimator is used to down wei ght the
outl yi ng transformed observations for both
doseLargponse curve fitting and one-way anal ysis of
variance (ANOVA). EC50 is calculated from 15 the
transforned val ue. I n antagoni st node, a square root

transforimati on oA cfoﬁtx\‘)bol%iﬁ&@Qﬂﬁlﬁﬁsiﬁ@ah&bgﬂs@rmrlﬁbepkﬁ antagonist
recommended by usi ng qum i kel i hood Box- Cox

t r SPEIPSEIRE 2icBRPoUuPd T [ Lnei ght is used to down

wei ght the outlying tF\eansf ot med observations for
dose-response curve fit} and gpne-way ANOVA. |1 C50
is calculated fromthe fethansfdrme® value. IJWP
software (SAS | nstieutex Lnac Qi sN\rsed for both
one-way ANOVA and non-|i rjear @ espansg anal yses.

7. Reference Conpounds AkJ prag gr antiprogestin
ref erence conpounds were reén iny ful I\dose response
curves and the EC50 or 1C50 for deC| dewal response was
cal culated. 8. Results 25

5- (3, 3-D net hyl - 2- oxo- 2, 3-di hydro-1

H i gldino- Yyl ) - 1-methyl - 1H-pyrrol e-2-carbonitrile is a
PR ant agoni st in the al kal i ne phosphatase assay (1C50
= 10 nM an®&: ishydeeen, pliyk subsiimtedlatkyt, ayclomieil.disals alesmly or

Q? %"% .:mg/ k po). 30 31 WO 2006/ 023107
3U%(‘ZO 023782 Al patents, patent publications,
an d ot her puBkamidsiagnesch insltmddnltiytsmcse@fwni Hydoagen, atkyl,
ar e, t [ c
: nven{iﬁlgélcpﬂgg gﬁ QI?({ eeg% %}é%r{ tgggﬁetrt ﬁ)e earr1é1 ana Fogether contain —
parCHe(@ii-GHprvetfeer m sd, &nio@di ment, it will be
appreci at ed theiwd nodi ficati ons can be made w t hout
departlngfro %t §|r|t of the invention. 5 Such
nodi fi cati onﬁsmrhgdnogetrended to fall within the scope of
t he appended_cl 32 WD 2006/ 023107
PCT/ US2005/ 058‘753‘2(5(%

R7 is hydrogen or alkyl;

Rg is hydrogen;
Ry is hydrogen, alkyl, substituted alkyl or COORA;
R* is alkyl or substituted alkyl;

or a pharmaceutically acceptable salt thereof.

2. The composition according to claim 1, wherein
R, is hydrogen or alkyl;
R, and Rj are taken together to form a ring and together contain —CH,-
(CHy)n-CHa-;

nis1or?2.
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CLAIMS: 1. A conposition conprising a progesterone
receptor antagoni st conprising a conpound of fornula
WO 200092767 R4 R3 Ry | | O Rg R5 Rs R wher eP@1/UR005/823782
hydr ogen, al kyl, substituted al kyl, cycloal kyl, C3-C6
al kenyl, or C3-C6 alkynyl; R2 and R3 are each
i ndependently selected from hydrogen, alkyl,
substituted alkyl or R2 and R3 are taken together to
form a ri.ng dhecorogsitivencoediigiorlaim CHhdr&h2), andCR2are each an
mheﬁ n |s 0, 1, or 2; R4 is hydrogen; R5 is
hyd gﬂ R6 i s hydrogen; R7 is hydrogen or alkyl;
R8 is hydrogen RO is hydrogen, alkyl, substituted

al kyl or, i s alk or substi uted aIkyI or
a phar maceut j@‘éF‘P’S}pQSE’QE g‘l“ég@é m3pwhergin R2 0pRs spigghyl.
conposition accordlng to cIa|n11 wherein R, is

hydr ogen or al k are_taken together to

forma ring ant C‘?IB@{?{“I‘?E Pcct?()dd’f%a'ior‘fla"@ﬁQWh‘(f@Hﬁ or Ry methyl.

6. The composition according to any one of claims 1 to 5, wherein Ry is
Cl-C4 alkyl.

7. The composition according to claim 6, wherein Ry is methyl.

8. The composition according to any of claims 1 to 7, wherein said

compound is selected from the group consisting of: 1-methyl-5-(2'-oxo-1',2'-
dihydrospiro[cyclobutane-1,3'-indol]-5'-y1)-1H-pyrrole-2-carbonitrile; 1-methyl-5-(2-
0x0-2,3-dihydro-1H-indol-5-yl)-1H-pyrrole-2-carbonitrile; 5-(3-ethyl-2-0x0-2,3-
dihydro-1H-indol-5-yl)-1-methyl-1H-pyrrole-2-carbonitrile; 1-methyl-5-(2'-oxo-1',2'-
dihydrospiro[cyclopropane-1,3'-indol]-5'-y1)-1H-pyrrole-2-carbonitrile; 1-methyl-5-
(1,3,3-trimethyl-2-0x0-2,3-dihydro-1H-indol-5-yl)-1H-pyrrole-2-carbonitrile

9. The composition according to any of claims 1 to 5, wherein Ry is
COOR™ and R* is tert-butyl.
10. The composition according to any of claim 1 to 5, wherein the

composition comprises a low dose of a compound selected from the group consisting
of: 5-(3,3-dimethyl-2-o0x0-2,3-dihydro-1H-indol-5-yl)-1-methyl-1H-pyrrole-2-
carbonitrile; 5-[(3R)-3-ethyl-2-0x0-2,3-dihydro-1H-indol-5-yl]-1-methyl-1H-pyrrole-
2-carbonitrile; 5-[(3S)-3-ethyl-2-0x0-2,3-dihydro-1H-indol-5-yl]-1-methyl-1H-
pyrrole-2-carbonitrile; 5-[(3R)-3-ethyl-3-methyl-2-0x0-2,3-dihydro-1H-indol-5-y1]-1-
methyl-1H-pyrrole-2-carbonitrile; and 5-[(3S)-3-ethyl-3-methyl-2-0x0-2,3-dihydro-
1H-indol-5-y1]-1-methyl-1H-pyrrole-2-carbonitrile.
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nis 1 or 2. 33 WD 2006/023107 PCT/ US2005/ 023782 3.
The conposition according to claiml1l, wherein R2 and
w®3ooanesieach an al kyl. 4. The conposition accPeTURZ0S/a23782

claim3, wherein R2 or R3 is ethyl. 5. The
conmposition according to claim3, wherein R2 or R3 is
nmet hyl . 6. The conposition according to any one of
claime 1 to 5 wherein RO is CIl -C4 alkyl. 7. The
conposi t1ilon aae phiainbgutical Cdndpodition aMﬂ@ﬁﬁﬁg' 0 alRP of Gaims 1 to 10

%&%ﬁ The conpositi.o accor@ to any. of clains

T CQBRUNS2 Bigrgaceuticlly arrgpakle 8%‘?&6 P¥EBm t he

group consisting of: 1-methyl-5-(2'-oxo-1",2"-
di hydr ospi ro[ cyc) obut ane-
1, 3 nd§| ]- g‘se 9* copIRopYe Pfdne obelaimisg gl { rar p @harmaceutically
1- nRtEtdbidsaltZher@%An gregar‘iidgl'hyrﬂécﬁca%ehl' foP&@hinRr¥tohtd a mammal,

H pyrraol e-2-carbonitrile; 5-(3-ethyl-2-o0xo0-2, 3-

di h\y]aelr@n 4 ppgrma}%qtlceglyﬁfgectye ﬁé’PHVIOf gaid compound induces

H paonf:eBricgr carboni trile; 1-nethyl-5-(2'-oxo0-1", 2" -
dihydrospiro[cyclopropane-l,S'-indoI]-5‘-yI)-1Fprrro
e-2-carbonitrile; 1-nmethyl-

(1,3, 3- B neblgé’jofazco%i)%ugd &aﬁ%gf’gﬁlfhs tyﬂ rbqglphghr}ét%ltléally

H-pyrrole 2-carbonitril he cggp03|t|on accor
t 0 agegptable &ailtalllqn@f,llnpmpmng\mwmame of gimlmmnaderMmal

IS $fhdiah ghéﬂna V&lagcall-gl?:?fe QIRAS [kt o? i@ EGR &%@gm*vfaeéﬂagn%e

claim1l t erern conposition conprises a
doeewéﬁnan@bﬁpmnnd selected fromthe group consisting
of . 5-(3, 3-di net hyl - 2- oxo- 2, 3-di hydro-1

Hindol -5-yl)-1-methyl -1 H pyrrol e-2- carbonitrile;

5 [ (3R) -18- et big¢ o2 @n@andaofdhhyﬂcrlajm 1 to 11,0ra pharmaceutically

h H ral e- arbonitril
a?ge%tabge s%l ]thelreogefl) Q%p JH%C{I mer fﬁf q%wgllstr%loylt? Tamal
hyI wherbin pphmlaeauﬂeaﬂarelffeﬂlvb mmloent of said compound treats hormone-

yl - 2- oxo- 2, 3-di hydr o-1 H i ndol -
(k?m%ﬁﬁlﬁoﬁxTcaﬁﬁﬁfrole 2-carbonitrile; and

5 [(38) 3- ethyl 3- nethyl 2-0x0-2, 3-di hydro 1

H-i ndol - -1- neth rrol e- arbonitrile., 34
WO 2006 /1 32 ee %g{ﬁr/d ]e'lg%%-y@frel tfx ﬁqrmgne -dependent neoplastic
ph aﬁm&aywl&&ﬂd fRANMe gfotup Qonsa€in®bf uRREnd MyandtriN fitediad; s
1to,10

endometriosis; benign prostatic hypertrophy; and carcinomas and adenocarcinomas of

the endometrium, ovary, breast, colon, prostate, pituitary, and meningioma.

16.  Use of a compound of any of claims 1 to 11, or a pharmaceutically
acceptable salt thereof, in preparing a medicament for administration to a mammal,

wherein a pharmaceutically effective amount of said compound synchronizes estrus.
17. Use of a compound of any of claims 1 to 11, or a pharmaceutically

acceptable salt thereof, in preparing a medicament for administration to a mammal,

wherein a pharmaceutically effective amount of said compound treats dysmenorrhea.

35



further conprising a pharmaceutically acceptabl e
carrier or excipient. 12. Use of a conpound of any of

wa@b@ene31d7t o 11, or a pharnaceutically acceptp@i/@Smab023782

thereof, in preparing a nedicanent for adm nistration
to a mammual, wherein a pharmaceutically effective
anount of said conpound i nduces contraception. 13.

Use of a conpound of any of clains 1 to 11, or a

phar macelg i calsk yf a ean@phdbf ﬁy%ﬁbl&inishetbem;f ar aipharmaceutically
prepari a.nedi cament for adm ni st on.to.a mamal
oherariige BT ProaTS 2 Br et b Aot S argmmal,
CONPASid aphdiviadasiciIBr dTRbEve dnfRhETeMNB BbmpAIRE AMs dydunctional
Use of conpound of any of clains 1 to 11, or a
phaPWﬁ%gﬂFigﬁlly acceptable salt thereof, in

preparing a medi canent for admnistration to a mamal,

wherein a pharmaceutically effective amunt of said

conpound'®t r e4158 chbfereraEnd Biegspiamside pil o ipbarnasediselly

15. amaﬁ@&@trtgérw T QréphRhdR hddicalBl Rk AarhiRtration to a mammal,

hor none- dependent neopl astic disease is selected from

t heWBeTeinl 3 Pharmaratically effectivetamounteof sgid gempouad ifdupgsgimgaorrhea.

endonetriosis; benign prostatic hypertrophy; and

carci nomas and adenocarci nomas of the endonetrium

ovary, BleastUse bt eampoyndefiany of clpintsui to di yor agharmaceutically

men -

o 1ToaTPsaieRercdt ot pRpn i PHBALAR s BibinRep o Thgfynal

in wh@plaralpthaCMIQaltyaﬂf@ntﬁvefamouatchﬁszid SOmlam'nd tre4tosyanptoms of
“é}%!n stéMl% é‘axP EOBGEI G 53{11 ch% Gtive amount

dncorrp syn FORI 265 BStTUs. "Use of a

conpound of any of clainms | to 11, or a

pharmaceytic accen beslt t re

prepari %i a %njéd%ég%?r%m ortlazg\l HPLYS, etf) gndrtaé’ﬂmwﬁﬁ?ny

wh ezroeemabée phtahaedtuprepalingya médietieniese fulrfod ﬁbntﬁﬁepﬁah th a

P TPt BB G RGEE S0 s, Uy ot @ period of

cl a2&wndectitiveldhys, e4id meﬁhmme&upm@@ |y acceptable salt

t her eof, |npepar|n rre'ca nt_ for adm nistration
to a mammal, 2 whef 8fS plg‘s?jﬁfgér‘ f?t%“é‘éll}’aoség? wusioh

armpmgesaﬁom agkneaﬁipnu Iibfbg%é’tﬁﬁh&l adpiity Lt abdu@BSto abdhiEro rﬂ@
bl eedl ngg thei‘ﬁ‘?gse of a conpound of any of clains 1t
11, legmotge ceutically

a second phase of from 1 to 11 daily dosage units, at a daily

dosage of from about 2 to 50 mg, of an antiprogestin compound according to claim 1.

22.  Use according to claim 21, wherein said medicament further comprises
a third phase of daily dosage units of an orally and pharmaceutically acceptable
placebo for the remaining days of the 28 consecutive days in which no antiprogestin,

progestin or estrogen is administered.

23.  Use according to claims 21 or 22, wherein the progestational agent is

tanaproget.
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acceptable salt thereof, in preparing a nedicanent for
admnistration to a manmmal, wherein a

wo@bhaecmeaxieut i cal |y ef fective anount of said conpomud2005/023782
i nduces anenorrhea. 20. Use of a conpound of any of
claims 1 to 11, or a pharmaceutically acceptable salt
thereof, in preparing a nedicanent for adm nistration
to a mamual, wherein a pharnaceutically effective
amount 4. sailide aaoplingtd ahy efdlaims @ irpt 28ys/hexkin the first phase further

i <oPtapes SrdRC R BB Al HhPod Ertke 1 o

11, or a pharnmaceutically acceptable salt thereof, in

pr epari a nedi cangnt useful for coptraceptjon in a
Femnl e GF- chieq A5RRPTE] ARl AR b s YAEre Aty easrilRtase
I S A@Rtrtofmpfses do- QUMInisterD@ ah 06ro@bn at2&allPASL Y O W3 5dAY'S,
sai d medi cament conprising: a) a first phase of from
14 to 24 daily dosage units of a progestational agent
equal i repr ogrs hetbidimato chshd 24 dr2st Phatdif e e3RogeR iPRRHYI
100 levonorgestrel; and b) a second phase of from1
to o¥adgh |y dosage units, at a daily dosage of from
about 2 to 50 ny, of an antiprogestin conpound
according to claiml1l. 22. Use according to claim 21,
wher ei n Dai d Useatcerhnate apyehk dhsms 8 bt waereim thhfissgphase
phaggnRkesdRith ¥4 d3zage units of an orally and
pharmaceutical ly "accept abl e placebo for the remaining
days of the 28 consecutive days in which no .

anti progesti i ' oy d.
25, Use accordl AmoRaRabafly F oyt PALF. WieBiThohal
pr ogpepriaesi2ddays.agent is tanaproget. 36 WO 2006/ 023107
PCT/ US2005/ 023782 24. Use according to any of clains
21 to 23, wherein the first phase further conprises
co- adm st etisagecantigsd apgefitiams A1 telds, wheteimehadecdd phase
35 G %&é.ﬂl&es according to any of clainms 21 to 24,
wherein the <&cond phase further conprises
co-admnistering an estrogen at a daily dose of 10 to

35 g. 2 Use accordi to cl ai or. 25, wherei
t he ) est 58 gen %iS% acp ﬁll“f%}g an% ttccllaérg%rg? % 7WheiEn ﬂéectgﬁg BF*W&
t 0 amprieds 4cdags.ns 21 to 26, wherein the first phase

31. A pharmaceutically useful kit adapted for daily oral administration
which comprises:
a) 14 to 21 daily dosage units of a progestational agent equal in
progestational activity from about 35 to about 150 pug levonorgestrel;
b) 1 to 11 daily dosage units of an antiprogestin compound of
Claim 1, each daily dosage unit containing an antiprogestin compound at a daily
dosage of from about 2 to 50 mg; and

c) one or more packages for said daily dosage units.
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conprises 18 to 24 days. 28. Use according to any of

clains 21 to 27, wherein the first phase conprises 21
woa90s/02897 Use according to any of clains 21 tBCP8S2005/023782

wherein the second phase conprises 3 days. 30. Use

according to any of clainms 22 to 29, wherein the third

phase conprises 4 days. 31. A pharmaceutically useful

kit adapted for daily oral adm nistration which

conpri sex. a)l“h&ﬁhdrﬁlaé’elltléféiliy|uyefdﬂﬁk’9®eorﬂlﬂgt(Sclﬁlfnl A, further

progestation ent .equal i rogest at.i opa act|V|ty

f r ofiTBisSIRe ¢ 8@‘/ i"&g ‘Stf’r@l& aé‘\?}é’ﬁ gdifiFad]y. acgpptaple; placebo,

11 @hdrbiy (kIS ADEI N MotagePinid i AN RiPk0gest i n conpound of

Caim1l, each daily dosage unit containing an

anti progestin conpound at a daily dosage of from

about 2 330 50\ ABtho@Bkofitra@Pondd maMRh S, RAGKAAR SEQive $AbSht of

dai |y dosage units. 37 WO 2006/ 023107

PCT? emmsg oty gbclaigs 1 tpHd Iwiarlwate@éfq tlmale of sbildibearing age.

according to claim 31, further conprising daily dosage

units of an orally and pharnmaceutically acceptable

pl acebo, wherein the total daily dosages units in

said kit is 28. 33. A nethod of contraception a

manmal , wherein an effective amount of a conpound of

any of clains 1 to 11 is admnistered to a fenal e of

child bearing age. 38
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