PROGESTERONE RECEPTOR ANTAGONI ST CONTRACEPTI VE REG MENS AND KI TS BACKGROUND
OF THE I NVENTI ON The use of a progesterone receptor (PR) antagoni st (RU 486
or mifeprwetosa)7@s a contraceptive was first reported ipoTAS3@Ms0Ri7hs very
little research reported on other PR antagonists as a contraceptive. Over
the past 19 years, the research has been carried on by academ c groups and
not-for-profit agencies (e.g., Wrld Health Organi zati on (WHO and Nati onal
Institutes of Health (NIH)). There has been a trend toward the use of | ower

doses of nifepROGESTEWONE RECEHTOR ANTAGONIST have been tested, the

continuous adm nistration of mfepristone has been the nost reliable for
i nhi biting ov@QQAQNTRACERTR/E IRERGYMENSANDNKDBLS dosi ng of mifepristone has
been eval uated by assessing ovul ation rates. Continuous adm ni stration of

| ow doses of mf ' e (2- been shown to prevent ovulation in
two studies: %Q%*@PR@OEZFHé&“?@&T' ril. 59 (5):971- 975 (lvay 1993) and
Cycl'e with o smal | TRUBEF* BREEtisEcrerb (o atees s Oet o fsuis
conti nuous dogga &fntrlé@n@@@@ﬂﬁx@deﬁ@teﬂIirﬁli%ﬂtmth\hkihﬂtttl@fts%ﬁ‘ctﬂﬂpor&ﬁ bdy}the]f 11
subj ects (Bat Ig‘%}?g}agéq@%s%qnﬁa@pg%;)é’&r%neco . 167%?&%@1 %Feéééu' y 1992))
but not in%an prod., 8(1
)20 1-207 ( Felts@by byl@3ddnic ghdupt Akl rot-Feit r&ttldgéhc(egd)g{aWbﬂd gleald , Hum

Reprod, 13(4):793-798 ril 1998)) to adm njster t one contj nuously
for |onger thé?‘g@h@“‘é‘yé’?go) gud ﬁ?t‘%alﬂnmf’f&?ﬁ‘lﬂh@ggb)a?g?%g%stbeﬁ‘h%Ee‘lfur| ng

the 3-nonth tQaLABRLsMGA1BwaTDsdt of @RfepBdiaRe Wialeany BiTR & fpiiflens hindy Of

m fepristone g}pven continuously to inhibit ovulation was done with 2 and 5
ng of mifepri evriesigdihssantituon ad“T}mSth‘loﬁ of mifeRsistoma 8ps be%fh&B“OSB“?k‘ﬂt)le 63- 70

(January aQOZ)fgrlglglbﬁl\qgogdmmncal sites. In the Edinburgh site, ovul ations
occurred in 9.6% and 2% of cycles with 2 and 5 , respectively, over 4
nmont hs of The efficacy of continuous dosing of mifepristone has been evaluated by

assessing ovulation rates. Continuous administration of low doses of mifepristone (2-
10 mg) has been shown to prevent ovulation in two studies: Spitz IM, et al, Fert &
Steril. 59 (5):971-975, May 1993) and Ledger et al, Hu Reprod, 7(7):945-950

15 (August 1992) over one treatment cycle with a small number of subjects of about 5
per dose group. A continuous dose of 1 mg appeared to prevent ovulation in one
study of 11 subjects (Batista et al, Am J Obstet. Gynecol. 167(10): 60-65 (July 1992))
but not in another study with 5 subjects (Croxatto et al, Hum Reprod., 8(1):201-207
(February 1993)). In the first study (Croxatto et al, Hum Reprod, 13(4):793-798

20 (April 1998)) to administer mifepristone continuously for longer than one cycle, 14 of
21 women ovulated at least once during the 3-month treatment with 1 mg
mifepristone daily.

The second study of mifepristone given continuously to inhibit ovulation was

done with 2 and 5 mg of mifepristone (Brown et al, J. Clin. Endocrinol. Metab. 87(1):

25 63-70 (Jénuary 2002)) at two clinical sites. In the Edinburgh site, ovulations occurred
in 9.6% and 5.2% of cycles with 2 and 5 mg, respectively, over 4 months of
treatment. In the Shanghai clinical site, ovulations occurred in 2.5% and 1.2% of
cycles with 2 and 5 mg, respectively. These low ovulation rates are comparable to
those seen for some low-dose standard oral contraceptives (OCs) containing a

30  progestin and estrogen. Since these standard OCs are given in a 21-day cycle



treatnment. In the Shanghai clinical site, ovulations occurred in 2.5% and
1.2%of cycles with 2 and 5 ng, respectively. These |low ovulation rates are
conpar ablwotoodihoge seen for sonme | ow dose standard oralPcrarstoaoebs ves
(QCs) containing a progestin and estrogen. Since these standard CCs are
given in a 2 1-day cyclefollowed by 7 days of placebo, it is expected that
a PR antagonist with a low ovulation rate could also be admnistered in a
simlar reginen and provi de good contraceptive effectiveness. Wen given

for more than fomAveasy!78ay PofGMEkbd) #Qsisxpe Qe (B B adBJoRRI ih 9N | NCreases the
occurrence of arreno?b?heaa.y Brown et al ,p cited abo?/e ‘{Ozoozﬁﬁgound that in

subj ect st r eatoxdlatigyraie cepldiatse bpiadmingsteseding sijlap tegimenegpdipstvideeood he ,
occurrence of pepehlhefWRendp% and 88% respectively, at the Edinburgh
site and 90% for both doses, at the Shanghai site. Al subjects reported a
menstrual bl eed wi ¥ien sendaieoraihae pneseyolspi ergtintmats Zegirent ¢fsnidpristomat nent .
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a nonthly nenstrua I'S needed are ne ntraception that
avoi d anmenor.r isebiectSuaiRyr OmoTthiEWIthiVENT S @Y dof mifepestarepthe oecutasceiafivent i on

provi des a co i i that in olvscgli ery o PR ,ant agoni st
as the sole agﬁeggﬂ%é%? 6§%’rqng§§y°tr8%f“7tw§3'y§t tfc?:eolfjl ettt Wélai}(fi ? @1/" |f%f\}98 by 1 to
7 days in whi chsasoatdfef Shatghaesienalinubjedts sepomalta mensaad biced withialli weked. Duri ng
these 1 to 7 days, a.placebo be admmnistered. Generally, within 2 to 3
days fol | ow nga%%’(rhgé(’pé’brpr%ptﬁeeﬁncgﬂt%g%f‘fer?gneﬁt'r Sﬁbﬁ‘a@_@ of fPeTRed ﬁé‘“iﬁ?ﬂ?t €in
whi ch no PR ané agonivsten who@kntue hed)a, merilg inehidiualilecdccur s. 1 n a further
aspect, the inventi,n, provj ﬂes rmaceutically useful kits for
admi ni stering the b’@ﬁ‘f F?é‘ﬁe% e %ﬁﬁg%""gflceﬁ’ﬂ‘@}lﬁhﬁt\%ﬂ i3gnOTERe aspects and
advant ages of the invention will be readily apparent fromthe foll ow ng
det ai | ed descrjpti %) tﬂﬁ%' v i on. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON I n c#fjr@\/'&@%@g F %%élgtm"‘i nvention provides a nethod of
contraception in alnone aspect, the invention provides a contraceptive regimen that involves
15 delivery of a PR antagonist as the sole active agent for 21 to 27 days consecutively
followed by 1 to 7 days in which no effective amount of an active agent is delivered.
During these 1 to 7 days, a placebo may be administered. Generally, within 2 to 3
days following the completion of the first phase (within the period in which no PR
antagonist is delivered), menstruation occurs.
20 In a further aspect, the invention provides pharmaceutically useful kits for
administering the regimen and compounds of the invention.
Other aspects and advantages of the invention will be readily apparent from

the following detailed description of the invention.

25 DETAILED DESCRIPTION OF THE INVENTION
In one aspect, the present invention provides a method of contraception in a
female of child -bearing age. This method is particularly useful for females seeking
to avoid amenorrhea. In this method, an PR antagonist, or combination of PR
antagonists, is delivered for a period of consecutive days as the sole active (i.e., anti-
.30 contraceptive) agent in order to prevent ovulation.
A PR antagonist can be any compound that binds to the PR receptor and

inhibits the activity of progestational agents. In this disclosure, the terms anti-



femal e of child -bearing age. This nethod is particularly useful for

femal es seeking to avoid anenorrhea. In this nethod, an PR antagonist, or
conbi nat iwo 2066/0?R7ant agoni sts, is delivered for a periogcofuscassesug i ve
days as the sole active (i.e., anticontraceptive) agent in order to prevent
ovul ation. A PR antagoni st can be any conpound that binds to the PR
receptor and inhibits the activity of progestational agents. In this

di scl osure, the terns antiprogestational agents, and progesterone receptor
ant agoni st s apmgestnsltagers, tand pregssienme yevepter anfaganistsese wideidoditegoni st s
that are useful in contraception and in the contraceptive regi nens of the
i nvention i ncFI®BYB8Hpounds of formula | : | wherein, R is hydrogen,

al kyl, substi t ut edEgdnipés, of PRCIngbHsts thatG3e @ﬁﬂhrk(&mtthcepﬁdin fd-ifheal kynyl ; R2
and R3 are independently.selected from.a dr al k or substituted
al kyl ; or R2 SMHRePUXF gf“éﬁ(‘éﬁ%‘%’@’?ﬁé’t“”E‘gocgcg&’f’#%“q%?ﬂgfogﬂ‘& ¥oget her contain
-CH2-(CH2) n- CH2- where nis O (ife., archem cal bond), 1, 2, or 3; Ris
hydrogen or hal ogen; R5 is hydrogep—®R is ;k]ydrogen or halogen; R7 is

hydr ogen, al kyl, or hal ogen; R8 ig Q i g, hydrogen, alkyl,
substituted al kyI or COORA; _&# ¥ substituted alkyl; or a
pharmaceutical Iy acceptable salt , 3 tautoner thereof. In one
enbodi ment, R is hydrogen or al kyI are taken together to
forma ring and together contain -CHZ% CH2J where nis 1 or 2. In
anot her enmbodi nent, R2 or R3, or both, arela G #o C al kyl. For exanple,
either R o R3, or both, can be ethyl. In anot her exanple, R2 or R3, or

both, are methyl. In another enbodiment,IR9 is a substltut ed or
unsubstl t ut ed yferehP RCiHVEN 1. SXRARA a] L . In
anot her exanpl e, re R?I eﬁh gen ﬁ(S’subs%qllmteutakgp (ﬁ%m o n stl % anot her

enbodi nent , R@llws}'l(qu Ralaﬂ3 lodm)e@d@aﬂweé,ﬂctemonsammthy@@gw alkykpranot her
aonagsie?e“gt hor sﬁ E&%l@ﬁ MR %cF%?CaPrE' }aﬁérpt%%&hé} e g}‘ﬁd P%h{ﬂ&eéénigﬁlea F.
enbodi rriant1,0 -CHZ (CHz)n -CH>- where nis 0 (i.e., a chemical bon)é), 1,2, or 3; R4 is hydrogen or
halogen; Rsis hydrogen; R is hydrogen or halogen; Ry is hydrogen, alkyl, or halogen;
Rgis hydroge'n; Ry is hydrogen, alkyl, substituted alkyl, or COORA :and R* is alkyl,
or substituted alkyl; or a pharmaceutically acceptable salt, a prodrug, or a tautomer
thereof.
15 In one embodiment, R; is hydrogen or alkyl and R; and R; are taken together
to form a ring and together contain -CH,-(CH,),-CH,- where nis 1 or 2. In another
embodiment, R; or R3, or both, are a C; to Cg alkyl. For example, either R, or R3, or
both, can be ethyl. In another example; R; or Rs, or both, are methyl. In another
embodiment, Ry is a substituted or unsubstituted C; to Cq alkyl. For example, Ry can
20  be methyl or ethyl. In another example, Ry is C, to C; substituted with a phenyl. In
still another embodiment, Ry is COOR™. In one example, R* is tert-butyl.
In another embodiment, where the structure contains a halogen, the halogen is
a F. However, other halogens, e.g., Cl, I or Br, may be selected. In one embodiment,
Rg is F. In another embodiment, Ry is F.
In a further embodiment, where R; and/or Ry are substituted alkyl, the alkyl is
substituted with a halogen, nitrile or benzene ring. In one embodiment, where R, is a

cycloalkyl, it is C3 to Ce alkyl.



Ris F. In another enbodinent, Ris F. In a further enbodi nent, where Ri
and/or RO are substituted alkyl, the alkyl is substituted with a hal ogen,
nitrile owokeszamgsring. I n one enbodi ment, where R isparasedosabioys, it is
C3 to Calkyl.In still another enbodi ment, the PR antagonist is
5-(7-fluoro-3, 3-di net hyl - 2- oxo-2, 3-di hydro-1 Hindol -5-yl)-1 -methyl -

| H pyrrol e-2-carbonitrile, 5-(4-fluoro-3, 3- o
di et hyl - 2- oxo- 2, 3-di hydro-|I Hindol -5-yl)-I-methyl -1 H pyrrol e-2-carbonitril

e, o- In still another embodiment, the PR antagonlst is 5-(7- ﬂuoro S’, ,3-dimethyl-2-
(y-fluoro”' -oxo-r”' -di hydraos |rofc¥clopro ane-1”""-indo? yO- I et hyl - | Hpy
rrol e- 2-car b@?‘n‘i"?r3r4ﬂéydr%1{‘17m ql3otbl-petyb i H-pyrrole-2-carbonitrile, 5- (4 -fluoro-3,3-

, 3, 3-trimethy |dm?etFMQ cgcogZ _‘»jhﬁ‘xy/&%qﬁ Hﬂblfﬁg 1- n%tl?/%)e-)lﬁﬂ y}‘l)yr%?é ?—ArEorgmle 5-

IH-pyrroIe2carbon|tr| 5-(7-fluoro- ’
di hydro-| Hi n&brﬂl@rgﬂ}onoﬂ’@;’/-udrhyﬂ@smr%@rcbmpanern ¥-indol]-5’-yl)-1-methyl-1H-

tert-butyl +2- ) i
di et hyl yfox%@‘?‘g?g;l ﬁb%ai;t%% iﬁ ﬁ%?o? 2§x° I1)3 % ﬂmeth lgloé(o 12 30%11P dm 1 P%Ol
Met hyl - [ 5- ( 5- 5-yD- l-methyl 1H-pyrrole-2- carbomtrlle 5-(7- ﬂuoro 3,3-dimethyl-2-oxo- 2 3- _
cyano- l ) rrEt hylc:iglbl!i_‘r;o% En% l'gyﬁll)ﬂ-gyrf'olleu? carborilélle ter}tgbur%}/l 2- cyanog (; ﬂ%o JB/-dr o-IHi

ndol - 1-yl] a
5-(1I - et hyI 7 - Himasind-239x8-2 -diby drpt 1HRindodes-P)-3Hdiyhypltr edrbbxiyaet) Methyy{ 9-¢s- met hy| -

o 5P hodro. THPRAdBrE Gy it F (i ooz PG REnBaa Y Y
5-[7-fl uoro- 3 131-1] aete] 5iyl-etByl-BRooro-B(32dimbhinlyL-6xdIy B)difdideo- 11U 5 §1)-1-

51 bonzyt © 7oA Ben ogiect a4 SO 3 Ry b T Pre-L A 253y - | ety -
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H pyrrol e- 2- Cairb&ﬂtrilé I5L(qe,be1'?myﬁ e tfuloﬂm 9-dlmethyl-2-0x0-2,3- dlh%dro 1H-indol-5-y1)-1-
-1 sopropyl - 33d|rrethyl- - 3-di hydro-1_ H- i ndol

1- et hyl - 1|5|py|n}281yé lep_ygg]feb%?ﬁrlgqqltp@ 54 (‘lporo -3,3-dimethyl-2- oxo 1-propy1 -2,3-
-al lyl-7-fl Uoﬂﬂlggro3l‘}dida€f~f‘-¥i) lzm&ﬁﬂ 121 MIQYQEﬁBomgrh% 'Sr-lggidxorOBI-#o?)u%ll met hyl -1

H pyrrol e-2-carbonitril oexY 7-fluoro-3

oxo- 2, 3- di hydPg- 4‘H¢ﬁhﬁh%rpx‘lf52§tc§'h}1drq'rb[ﬂﬂ}40 5ﬂl)piymﬁthylelf?pmwlb@mathoninelp,
5- (1 cycl opent gl . giln.[gg;, | 0 -di h )7

1HS| n)(;ol E yl \56 (7 ﬂ?noifoLH%&o% rrol e- hg Oéﬁrzgodrilﬁdr%? ?H il OIX 1)8 met %:é%tl cally
accept abl e saIPYHOl?étﬂamﬁrﬂeoHlparlb'&}ﬁdlgomh%}émiethyl 2-0x0- 2 3 -dihydro- lH indol-

20 5-yl)- 1-methyl-1H-pyrrole-2-carbonitrile, 5-(1-cyclohexyl-7-fluoro-3,3-dimethyl-2-
0x0-2,3-dihydro-1H-indol-5-yl)-1-methyl-1H-pyrrole-2-carbonitrile, 5-(1-
cyclopentyl-7-fluoro-3,3-dimethyl-2-oxo-2,3-dihydro-1H-indol-5-yl)-1-methyl-1H-
pyrrole-2-carbonitrile, or a pharmaceutically acceptable salt, tautomer, or prodrug
thereof.

25 The compounds of formula I are prepared by coupling an oxindole with a
substituted pyrrole. Specifically, these compounds can be prepared by (a) alkylating a
substituted oxindole; (b) brominating the product of (a); and coupling the product of
(b) with a substituted pyrrole.

Desirably, the compounds of formula I are readily prepared by one of skill in

30  the art according to the following schemes from commercially available starting
materials or starting materials which can be prepared using literature procedures.

These schemes show the preparation of representative compounds of this invention.



The conpounds of fornmula | are prepared by coupling an oxindole with a
substituted pyrrole. Specifically, these conpounds can be prepared by (a)

al kyl at i ngoaosuhsd7st ut ed oxi ndol e; (b) brom nating the pcodsedosobs7osn); and
coupling the product of (b) with a substituted pyrrole. Desirably, the
conpounds of fornmula | are readily prepared by one of skill in the art
according to the follow ng schenes fromcomrercially available starting
materials or starting nmaterials which can be prepared using literature
procedures. Thasigtisis /s MR3e HBAVAS Bicotkir ¥RMH0AS kRnh e @a%%trgatd {° conpounds
of this |nvent|on Variations on these nethods, or othér d known in
the art, can BElizeddyiong ofigkl] inthejarbgivesbe wormation providedleeraint gi ven t he

i nf or mat i on provi ded herein. Scheme 1 (5) (6) According to schene 1, an
appropriately substituted oxindole (1) is treated with a suitable base
(normally 2 or nore nol ar equival ent s)Sckeme lan al kyl ati ng agent to afford
substituted oxindoles (2). The range of suitable bases ingludes alkyl

| it hium bases, pm&a55|un1tert|§ry but oxi de, §pd|un1hexane»-«7dJ%iLa2|de and
simlar bases. ase may al oR R used igh cOMpRact | oFF W 30
Generally the ¢ W of*™t h t i 0og e R r_ecLuskng @o"'
lithiumas th&bdseH n anhy getrahydms N (THF) in Rie pré@sence of
lithiumchloride.”The al kyl ati Rg agent is non@ally an al kyl hdfide (e.g.,
broni de or iodidefh but could algo be a triflat tosyl ate or @resylate. If
one equi val ent of al kylating agent is used then the resultant oxindole will

be nono-substituted. Wth two eqyi val ents, tfhen_the oxindole wll be
di substituted. If the alkylating) gnt is bi %ti onal (e.g., a halide or
ot her | eaving group at both "s an al ion) then a spirocyclic ring

is produced. Oxindoles (2) are tHen brom natgd $q gi ve conpound (3). The
broninatiog is conveniently carrlsd out with bromne in a solvent such as
met hyl ene €hl oride or acetic aC|d whi ch nay(ﬂe buffered with an additive
such as sodi um acetate. The bromi nation may al so be acconplished with

N-br omosucci ni m deA%or&)lXé -{odsicﬂti:n!ileni , an appropriately substituted oxindole (1) is treated
with a suitable base (normally 2 or more molar equivalents) and an alkylating agent to
afford substituted oxindoles (2). The range of suitable bases includes alkyl lithium -

10 bases, potassium tertiary butoxide, sodium hexamethyldisilazide and similar bases.
The base may also be used in conjimction with an additive. Generally the compounds
of the invention were prepared using n-butyl lithium as the base in anhydrous
tetrahydrofuran (THF) in the presence of lithium chloride. The alkylating agent is
normally an alkyl halide (e.g., bromide or iodide) but could also be a triflate, tosylate

15 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

20  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-bromosuccinimide or pyridinium
bromide pér bromide. Compound (3) is then converted into compound (4) under the

action of a palladium catalyst and a suitable coupling partner. The coupling partner



brom de per brom de. Conpound (3) is then converted into conmpound (4) under
the action of a palladiumcatalyst and a suitable coupling partner. The
coupl i ng wenbewrimgy be formed in situ fromthe pyrrole e&x/mpdesiopizbs um

di -i sopropyl am de and a trialkyl borate or nay be the pre-formed boronic
acid (6). The source of palladiumis normally tetrakis(triphenyl phosphine)
pal I adi um (0) or another suitable source such as pall adi um di benzyl i dene
acetone in the presence of tributyl phosphine (Fu, G C. et al. Journal of

t he American Ghagite damedociimtiyom B PHArold 22 andiXBiym diasopadplylaiiidd sndaat al yst
systens see als rtw J.. F.et al. Journal of O ganic em stry, 2002,
67, 5553). A gg‘ilgll-‘?%mtglogglaygaLtﬂerpé%h)lnﬁeq przomigac fég'nljhetsﬁ‘ércﬁ&ﬂ@?g%’ﬂdﬁ ces are
sodi um or p(ﬁt a6ﬁﬂaﬂlwaﬁkb@ﬁﬂieﬁylpmﬁhiuémpﬁllagﬁhﬁ 8 or ﬁm}&ﬁss&itﬁmefsbllu'% §udR as ]

pot assi um phos te or a rtiary am,ne base su trjet am ne. The
choi ce of sol 9@%&”‘? %&T’Hﬁ]&: “erflﬁt‘}/“ﬂi"?’r%‘f’ Hf?i?i}’c%?ﬁﬂﬁ‘éty@ ‘,“e&llp‘ggaﬁle?t 4t hanol ,
wat er, andst oUsen& opRNGdricas OBésicalBopeM00g, 12D, 4006, foeattiaw dajaly@f t he
coupling partners and rea ents, the reactjon may 8@@?onduct ed lcjfp to the
boi | i ng poi nt SEemsTEe alge 8, J. &y ety ormaet reriatiatgpa i 0hAdepDni cr onave
irradiation, iafbRERAKSMqhired\n tBE RAtoEhY normRANMRRHSre 6ddiurh @r F&lssﬁlﬁn be
prepared according to the routes described in US Provisional Patent

Appl i cati on N&3boms: ceapim Avoridsdpatassispdluggde. poiassitn Bliasphéy @ytertigor por at ed
by reference lpidald subithd tihylaméng) THYchalck 6f dRlehid Enchide &TABY4iFRNRE USed
when RO = hydrogen, schene 2. Thus the bromde (3) is coupled wth a
pyrrol e bdPonicthare(RMBY, dfopaneusthanol Wwatendad talesne pmprgssothers. rdikgeen above.
Conpound ( 8) i , i fLides ISl st
convent ent 'y ity PRnERIBTRE SRubia kgl bl kealdrthoy Yelohdlchd

fol | owedby tr éathnﬁniﬂin&mihtq%ﬁsoa«lemwgmé!m& benecélendtsd ander aligrowaneai | abl e.
The tbutyl car ing group is then renoved to afford the product
(4), RO = H %ﬁﬁﬁn’gﬁg&g%g@é a substituted al kyl group, then conpound (4)
is treated with a altetnativety, berspoufifiofl) X Angh de prgaradrrdvpdiingle thepottassi um

tert-but oxj.de Qr .cesi ar.bonat i . S0l vent s T ,
fol | owed )613? trdgsa'ff1 rg%%d'rsftn Ltvfg lfrﬁwts lﬁgggggﬁp{o%?pﬁlg%é) n\zﬁe Syq@%ﬂéa 6%%6%?/; kyl ati ng
agent woul.d novhicl dre/hdpebyancompdeytbd byatefedence in their entirety.

Scheme 2
Rs R
Br e
O
Rs N
Rs
3
4 @)
20 An alternative strategy may be used when Ry = hydrogen, scheme 2. Thus the

bromide (3) is coupled with a pyrrole boronic acid of formula (7) under conditions as
described above. Compound (8) may then be converted into the nitrile (9). This is

most conveniently accomplished by the action of chlorosulfonylisocyanate followed



or an al kyl sulfonate (tosylate, nmesylate or triflate for exanple). O her
exanpl es of PR antagonists useful in the invention include m fepristone,
onapri st ome,20éa/d1oEsi st one (M Bygdeman et al, Acta Obst ecT/USpevsmed79s Scand. ,
Suppl . 1997, 164:75-7), asoprisinil (D. Denmanno et al, Steroids,
68(10-13):1019-1032 (Novenber 2003); K. Schwalisz et al, Sem n ReprodMed
(May 2004); 22(2): 113-9), and CDB-2914 (P. Stratton et al. Hu
Reproduction, 15(5): 1092-1 099 (May 2000)). In one desirable enbodinent,
the PR ant agogy §éanﬂ§ﬂ%ﬂhfbl\ﬂhﬁhlth&£§hm$n@mddd@ré slsodvallide. iThe@nt i on is

3- Chl oro-5- (4, 4-di et hyl - 2- oxo-1 , 4- d|h dro42 ?fff; Lﬁ.l

d] [ I, 3] oxazi nbwylgarhonsisrpretpstingi i ibememedeq th @tipi the producs (ke Haceut i cal 1 y
accept abl e salts, WRLER Sis tPbe £LuBRIuBd ARY1WEoupOthBH cdnlRuROT4) isTidatedeampound and
nmet hods of pr odum ng sanme have been described in US Patent Nos. 6,566, 358;
6, 509, 334; anghitgbly base4fog exagnle spdmnphydrdePEBsATR BRI &AW herei n. I n
anot her degir 5'ﬁﬁ,dd AR nbv%dli e'étrﬁe%tfvhtﬂ@f[eo 3, 3-

di et hyl - §ox%m)&laéd 8?%91}9#}}%2@% 9f|8 yStr H-p rrol e-2-carbonitril
e, which has ammwm@ungﬂgmm&@hﬂn&@enwﬁ ypglid halifiy or 5, or
ot her prodrug f t gm rrent one of sk|II in
the art can u?‘fﬁ ’i@ﬂs‘n&ﬁﬁt@ tozfnaté rhéS&lagolfr:(‘)HrfrrzrllJ'E&:IefgrII V\/nerel n: Rl and R2
are i ndependent suDgei ¢xamples OEBR em@@dwfswéﬁb}mﬂwgnwnﬁ@ inglydemifepistone,
substituted G toCa enyl, enyl, C2
to C6 al kynyl onapul Btg?eil eJo%&?‘oBg'éa% <y€¥n ’145%%1% g%logégl{c%dlcﬁéﬁbstl tuted
C to C cyaboal$9, 164757), ampbsnil (itRethaangéz,al Mdd@éﬁﬁprlé) 1%%155%3& ut ed

opt ?LﬁSYF'y‘ BT e R SR A S R AP R ARk P A Y A0
optional | y suhsdCDBtxd4 8p. tSdraﬁomambéfud&pmductmﬂﬂ(ﬁ)cwf)?.ﬂ9991@0&ayr@0@))e

In one desirable embodiment, the PR antagonist used in the regimens and kits

of the invention is 3-Chloro-5-(4,4-dimethyl-2-o0xo-1,4-dihydro-2H-

15  benzo[d][1,3]oxazin-6-yl)-benzonitrile which has the formula:
CN

or pharmaceutically acceptable salts, esters, or other prodrug forms thereof. This
compound and methods of producing same have been described in US Patent Nos.
6,566,358; 6,509,334; and 6,713,478, which are incorporated by reference herein.
20 In another desirable embodiment, the PR antagonist is 5-(7-fluoro-3,3-
dimethyl-2-0x0-2,3-dihydro-1H-indol-5-y1)-1-methyl-1H-pyrrole-2-carbonitrile,

which has the formula:

or pharmaceutically acceptable salts, esters, or other prodrug forms thereof.



or nore carbon-carbon double bonds; or c¢) an optionally substituted 3 to 8

menbered heterocyclic ring containing one to three heteroatons sel ected
from anoryo@oe®1207d N; the spirocyclic rings of a), b) aaow/uspooser3Tgs

optionally substituted by from1l to 4 groups

C to C6 alkyl, G to C6 alkoxy, G to C6 thioalkyl, -CF3, -0OH -CN,
NH(C to C6 alkyl), and -N(C to C6 alkyl)2; RAis H G to C3 alkyl,
substituted G to C3 alkyl, aryl, substituted aryl, G to C3 al koxy,

substituted G

amnoalkyl; RBis H G to C3 alkyl, or substituted G to C3 al kyl;
H OH NH2, fFogndslly kyl, substituted G to C alkyl, C3 to C6 al kenyl,
substituted C3 to C6 al kenyl, al kynyl, @ubspitut ed al kynyl or CORC,

H G to C3 al kyl, substituted

to C3 al koxy,

substituted G to C3 am noal kyl ; R4
substituted G to C6 al kyl, al kynyl;

substituted G to @ to C3 am noal kyl, or

al koxy, substituted C to C al koxyrs am nOI G to C am noal kyI or
substituted G to C am noal kyl; R5 is sel Bct ed from anong a) and b) :

substituted benzene ring cont ai ning the substituents X

bel ow. wher ei

CORD, OCORD,

10

15

20

25

sel ected from anong fl uorine,

NH2,

t 0 Hfe3ilfh KRMh¥s enfBlodin®enE oAb MRAI il Yhe artdan Stilistd BRIGRERoGIst.t 0 C3

R3 is

Rc is

5t0 yl, aryl, substltuted aryl, G

I ogen, CN, N2, C toCGaIkyI,
SNd uted aIkynyI G to C

a) a

Y and Z as shown

n: X is selected from anonglhal ogen, CN, G to C3 al kyl,
substituted G to C al kyl, alkenyl, substituted al kenyl, al kynyl,

substituted aMB§fA% , G to C3 al koxy, substituted G to C al koxy, Ci
t hi oal koxys subst |R'UénﬁCRz@te ih@ependeht sudstiogenis, selacedfiom Gmohg HOB, trlsratiayl, kyI

?rg?rts)telr tegt ﬁgt SF‘@E;‘E%S@??‘; ﬁ@ﬁ&y{:htf’ﬁ&e?ﬂ Si“ﬁ%‘“ﬁ%‘ﬁ‘g t]:?lrggoﬁ(ef‘%}ké tﬂé‘?’er oat ons,

aRGnyNREGSRIRA C, to Cs alkynyl, C; to Cs cycloalkyl, substituted Cs to Cs
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, CORA*, and
NR°COR"; |

or R! and R? are fused to form:

a) an optionally substituted 3 to 8 membered saturated spirocyclic ring;

b) an optionally substituted 3 to 8 membered spirocyclic ring having one
or more carbon-carbon double bohds; or

c) an optionally substituted 3 to 8 membered heterocyclic ring containing
one to three heteroatoms selected from among O, S and N; the spirocyclic rings of a),
b) and c) being optionally substituted by from 1 to 4 groups selected from among
fluorine, C,; to Cs alkyl, C; to Cg alkoxy, C, to Cs thioalkyl, -CF3, -OH, -CN, NH,, -
NH(C, to C¢ alkyl), and -N(C; to Cs alkyl),;

R is H, C, to Cs alkyl, substituted C, to Cj alkyl, aryl, substituted aryl, C to
Cs alkoxy, substituted C, to Cs alkoxy, C; to C; aminoalkyl, or substituted C; to C;
aminoalkyl;

R® is H, C; to C; alkyl, or substituted C; to C; alkyl;

R’ is H, OH, NH,, C, to Cs alkyl, substituted C, to Cg alkyl, C3 to Cg alkenyl,
substituted C; to Cg alkenyl, alkynyl, substituted alkynyl, or CORC;

RCis H, C, to C; alkyl, substituted C, to C; alkyl, aryl, substituted aryl, C, to
C; alkoxy, substituted C; to C; alkoxy, Cy to C; aminoalkyl, or substituted C; to C;

aminoalkyl;

to C3



RDis H C to C3 alkyl, substituted G to C3 alkyl, aryl, substituted
aryl, G to C3 al koxy, substituted G to C al koxy, G to C3 am noal kyl, or
substi t utwo 2@6/t1207€3 ani noal kyl; REis H C to C3 al kylpcTas2eishsiog uted C
to C3 alkyl; Y and Z are independent substituents selected from anong H,

hal ogen, CN, NO , am no, am noal kyl, C to C3 alkoxy, G to C3 al kyl, and
C to C3 thioal koxy; or b) a five or six nenbered ring having in its
backbone 1, 2, or 3 heteroatons selected fromanong O S, SO SO or NR6 and
cont ai ni ng one or R\Aerlndbgen(anNCsL(hstthsul«km substithed g b (ﬁd’ﬂmlhlkyhl@l ogen

CN, NO, amng C3 am

and NRGOOR F: H’—u%té %’"’fltl;él‘ég Cglf’%ﬁﬂ’ gé%ﬁgglrelgﬁtt%ﬁ% @F‘o"tyoa'&?(’a K9 Idé ar yI
substituted aapilinoalkiyl, bﬂs&&naﬂek@x;qC@ubﬁdaiktyut ed G to C3 alkoxy, G to c3
am noal kyl, or substit ted f(r) to C3 anhgjqal kyl; RGis H G to C3 alkyl, or
substituted G to ‘Sas RSP fress ameng apd BY: 6" 3 al kyl ; or pharmaceutical 'y
accept abl essalt t hgyeofa suioghtate@béi@éneeﬁiig@dﬁtmaﬁltg,thetmstﬁ@m@u,md&dﬁﬁd inthis
i nvention are charaﬁ:terlzed by formula I, wherein: Rl= R2 and are CH ; or
RL and R2 ar eSBPYERelR%t ed spi rocyclic ring constructed by fusing RL and R
to forma 6 nmenbered spirocyclic ring; izs H OH4 NH2, CH3, substituted
CH3, or CORC, Rc is H G to C3 alkyl, toC4aIkoxy R4 is H,

hal ogen, NO2, CN, or C to C3 al kyl; I'S i substituted benzene ring
contai ning the substituents X and Y as below. X is selected from
among hal ogen, CN, nethoxy, NO, and 2-thia2ole; Yis Hor F;, or

wherein:

X is selected from among halogen, CN, C; to Cs alkyl, substituted C, to Cs

10  alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, C, to Cs alkoxy,
substituted C; to C; alkoxy, C; to Cs thioalkoxy, substituted C, to C; thioalkoxy,
amino, C; to Cs aminoalkyl, substituted C, to C; aminoalkyl, NOz, CitoC;
perfluoroalkyl, 5 or 6 membered heterocyclic ring containing in its backbone 1 to 3
heteroatoms, COR, OCORP, and NRFCORP;

15 R® is H, C, to Cs alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C to
C; alkoxy, substituted C, to C; alkoxy, C; to C; aminoalkyl, or substituted C, to Cs
aminoalkyl;

RE is H, C, to C; alkyl, or substituted C; to Cs alkyl;
Y and Z are independent substituents selected from among H, halogen, CN,

20 NO,, amino, aminoalkyl, C; to C; alkoxy, C; to C; alkyl, and C, to C; thioalkoxy; or

b) a five or six membered ring having in its backbone 1, 2, or 3
heteroatoms selected from among O, S, SO, SO, or NR® and containing one or two
independent substituents selected from H, halogen, CN, NO,, amino, C, to Cs alkyl,
Ci to Cs alkoxy, C; to C; aminoalkyl, COR", and NR°CORF;

25 RFis H, C; to Cs alkyl, substituted C, to C; alkyl, aryl, substituted aryl, C, to
C; alkoxy, substituted C, to Cj alkoxy, C; to C; aminoalkyl, or substituted C; to C;
aminoalkyl;

REisH, C; to Cs alkyl, or substituted C, to C; alkyl;

R® is H or C, to C; alkyl;



Ris a five nenbered ring with the structure: Uis O S, or NH X is

hal ogen, CN, or NO2, provided that when Uis NR6, X is not CN, Y is H or
C to C4 wbkyésiamgisphar maceutically acceptable salts. | pca/dsessshesros

enbodi ment, the |, 4-di hydro-benzo[d][I], 3] oxazi n-2-one conpounds of US
Patent Nos. 6,509, 334; 6,566, 358; and 6,713,478 are useful in the

i nvention. O her suitable conpounds for use in the present invention

i nclude, e.g., the |, 3-di hydro-indol -2-one conpounds of US Patent No.
6,391, 907, the 2, %rghmﬁqééanmyra@wpeabmmm@mdﬁ of US Patent No. 6,417,214,

t he benzi m dazol ones and anal 6gues thereof described in US Patent No.

6, 380, 235, the 2, Inpegtersobhdiment fhesomponngds wkd HelbisdrveptioERe ent No.

6, 339, 098, ycl o am des described in US Patent Nos.
6, 306, 851 andﬁg&i%h%gw t elgiéyc@{igpur ea and cyclic am de derivatives
described in US PR'enk’ marQSCHBQWOSG and the quinazol i none and benzoxazi ne
derivatives descrihed,in t | ikd abl e
conpounds ?o use l?n fl? a}érs‘iegggl&]at%ggsﬁv fﬁ%r:f§%8 0%% teﬁgg.fgs.n?é%ggéd?;%o,

ORG- 31376, m&aa&aﬁem@ms%&m&hc%%eszs 0?631806 RU- 2992, RU 1479,

RU- 25056, RU- 4929 o) CDB- 4124; J-956;
Asoprisnil/ J-867; I\%‘ggﬂrﬁ% @%é‘%ﬁmﬁgc}?ffﬁﬁg?m?%; LG120830; LGL447,
LGlZég486 CDB- 2914{;.C i@tEPCI 1(998:411@5;1 &R t80241k6Xy2 ; R?NJ 25333; /ZK—l 32993
ZK- 1367 ZK-1 1 Li | opri stone/ ZK-98734;
ZK-23021 1; ZK-136 9‘8H %18 gf}%‘fég éx%rf@fyé’s of other suitable PR
ant agoni St1§ may beRSf@urdé:bubs‘ﬂmltJ&E&aﬁ&ehng\le&talﬁng%,sﬁlﬁmweﬁtsGO&dOB& 6, 417, 214;

6, 380, 235; 6, 339, 098; 6, 306, 851; 6,369, 056; and 6, 358,948. The term "al kyl"
i s used herei BB Yr to both straight- and branched- chain

X is selected from among halogen, CN, methoxy, NO,, and 2-thiazole;

YisHorF;or

15 R’ is a five membered ring with the structure:
X
¥
v
Uis O, S, or NH;
X’ is halogen, CN, or NO,, provided that when U is NR(’, X’ is not
CN;

20 Y’ is H or C; to C4 alkyl

and pharmaceutically acceptable salts.

In a further embodiment, the 1,4-dihydro-benzo[d][1,3]oxazin-2-one
compounds of US Patent Nos. 6,509,334; 6,566,358; and 6,713,478 are useful in the
invention.

25 Other suitable compounds for use in the present invention include, e.g., the

1,3-dihydro-indol-2-one compounds of US Patent No. 6,391,907, the 2,3-dihydro-1H-

10



saturated aliphatic hydrocarbon groups having one to ei ght carbon atons,
desirably one to six carbon atons (i.e., Cl, C, C3, C, C5 or C);

"al kenyl "wo=oeentiervded to i ncl ude both straight- and brarchagesabsvoal kyl
groups with at |east one carboncarbon double bond and two to eight carbon
atons, desirably two to six carbon atons; "al kynyl" group is intended to
cover both straight- and branched-chain al kyl groups with at | east one
carbon-carbon triple bond and two to eight carbon atons, desirably two to

si x carbon atpasie ca_rhﬁbutnﬂi OEUS Bath INot 6% €102 &l thy bénzimdluhtéret midethaBkkeanyl ", and
"substituted al kyn

descri bed havihpgok 6‘|‘ﬁb6§];“e{]§ Oﬁ?&gél}ﬁ@{zﬁa[}ér&% ?glgﬁg {a\é@}/qerzg?rsﬁhjf’ﬁgégroup

i ncl udi ng hal geNPateNNObI330N0D8, tﬁemyamcarawdtes aﬁlﬂbﬁkﬂ@@ﬁﬂi&es Gescabelasi Usut ed
aryl, substituted het erog%cl ic, al OX% oxy, Cglca ted al kyl oxy,

al kyI car bony| Patefit Rps- a9 9/3“‘%1{5 R A% CY% uzgaangd Ay ?é'f“ D&Y i t uent s

may be attachgdctRdanystatcRPRo ¥ 36810566 the qainmﬂmbne Ad bahdey e group
provi ded that the attachnent constitutes a stable chemical noi ectl%.eThe term

"acyl" as usederivatives descabed i I{%Paéenéalf’b%%aﬁﬁ%ué%‘é Pthgiesytably campougdsdppy (R
group where Ruéesinﬁle%trés@ﬁtgmentlﬁflnaﬁ@éqg?e@R@hﬁl?ﬂO5@1’1@@@3’@61O'fﬂG -p¥Ebi c

hydr ocar bon group 1 ncl %6 w thout lNmtation and

al kynyl gr oup ORGEER!S BRG-336He ORGR RIPRUAIL, RU- b47a?b§Ut2595 zﬂ%@ﬁ? 93t ons,
mor e desi rabl MIEBPLQO@RWV\% BLRS5G; %ﬁ‘lﬂi‘ﬁlzﬂhﬁsé @IsHbl risaHPER47 woes! rewy!

refers to an ac rou is substitutéd w't or _nore groups
i ncl udi ng 1hal @@&alﬁ, L@N27d=Gl%ﬂ7(§3N€§ﬂ20mLﬁéMﬁ Len91046; SDBLOd4HeF i n to refer

to an aromat| Josaial EQCLWIC&ZHRWJ%ﬁS 521(“912@95 7491 Y705k I PAR3ar omat i ¢ rings

fused or |inked toget as ‘duch that "at |'east one part of the fused or

| i nked ri ngs Dnaprstqnh/eZI@@ﬁﬁ?géﬂwsmn@’rﬁi‘i 9%73§y%K@ﬁ92mh§Ka1r3;679&3ﬁ@fh§‘§ i ncl ude,
but are not ﬁ]t d to, phenyl, naphthyl, biphenyl, anthryl,
tetrahydronaph , and phenanthryl. The term "substi t ut ed aryl" refers to
aryl as jUSt defl nBxhnipesi afgthensiitaiole PBIantageriistt meyenfoynd wl & PatentNosm anong

nel o S 2y 5% R i Bl Kodomeab Kl o130 01
6,358,948.

The term “alkyl” is used herein to refer to both straight- and branched-chain
saturated aliphatic hydrocarbon groups having one to eight carbon atoms, desirably
one to six carbon atoms (i.e., Ci, Cz, C3, C4, Cs or Cg); “alkenyl” is intended to

20 include both straight- and branched-chain alkyl groups with at least one carbon-
carbon double bond and two to eight carbon atoms, desirably two to six carbon atoms;
“alkynyl” group is intended to cover both straight- and branched-chain alkyl groups
with at least one carbon-carbon triple bond and two to eight carbon atoms, desirably
two to six carbon atoms.

25 The terms “substituted alkyl”, “substituted alkenyl”, and “substituted alkynyl”
refer to alkyl, alkenyl, and alkynyl as just described having from one to three
substituents selected from the group including halogen, CN, OH, NO,, amino, aryl,
heterocyclic, substituted aryl, substituted heterocyclic, alkoxy, aryloxy, substituted
alkyloxy, alkylcarbonyl, alkylcarboxy, alkylamino, or arylthio. These substituents

30 may be attached to any carbon of an alkyl, alkenyl, or alkynyl group provided that the

attachment constitutes a stable chemical moiety.

11



al kyl am no, or arylthio. The term"heterocyclic" is used herein to describe
a stable 4- to 7-nenbered nonocyclic or a stable nmulticyclic heterocyclic
ri ng whi olwoi2sosmatorsat ed, partially unsaturated, or unsatgratseehs/ioasvds whi ch
consi sts of carbon atons and fromone to four heteroatons selected from
anong N, O and S atons. The N and S atons may be oxidi zed. The
heterocyclic ring also includes any nulticyclic ring in which any of above

defined heterocyclic rings is fused to an aryl ri ng. The h,eterocgcl icring
may be attached at Theigmhecel garshhercindsiersdn 2 5B FEvIHed e GER t ant

structure is chgplhdlelR/isalaRbg- oﬁ&i{&rﬁh@lﬁ&lﬁhﬂéﬁﬁ&dt&@ql@h&i&ﬁg/dioﬂ%&d@opw t hout
limtation, tetrahydrofuran, piperidinyl, piperazinyl, 2-oxopiperidinyl,

azepi nyl , pyr mshudingnyithout hmetatymn sikyl Plnylignd alkynyhgronRs Desipatlyrithe Ry | |

pyridazinyl, ??8@ Wb 1 16 HV6AT r¥dn atd¥RS, BRPIbRMesirab 0k Ybeut @b fbBh hidds.
thienyl, furyl, benzofuranyl, benzothienyl, thianorpholi

) nyl,
t hi amor phoBi nifhe tegh f‘enbstitated aeyd” fekesyigian &Fy! BYAup Whird ig wvﬂf§ém@¢ilt%t ed
heterocyclic" _j : L M h Qe aSG o eint R@,het erocyclic just defined
havi ng one ton*ogeuéggt}ﬁﬁ(?ﬁ enat%es’e ect ed from among, without |initation,
hal ogen, CN, OH, NOg temmi‘avpl” isisky herein yhrefer tQancgomatiopsystemydichanaihe 2 al kenyl ,
substituted al qﬁ% Q¥ ¥ed drial W8 hah ¥ P06,
al kyl car bonyl ,Sﬁgﬁgﬁyggg%ﬁg@l,ﬂgﬁ%% a Sﬂ%@/‘lgr ﬁé? yﬁ%g‘ﬁ?an ec term"™ éryl thio" as
used herei'n r eawpftht Guseher 1Bked 5ihgs fomeuhs cofvgrted alemaposystemofThaarydchnent i s

through t sul fur - - { &{ﬁﬁﬁ) HeTo VAT iy substituted.
The term Hgl k&‘i}‘g ‘ }ngfuggggp%%%gﬁwﬂﬁ% t?’g# %llﬂ'etno t e,%&ﬁ{% é#lb%%?r&Mere R is alkyl
or .subst i t ut edetmhkdrbnaphthgl, amt phetantlyryloxy” is used herein to refer to the OR

oo, vhere, 15 3 by BB W SH o HIS ALY s L
al kyl. The t ersabstialehty selandiofkyri ameng isdagehdiOH,INO»; ehip, dlkyltdyelod®BR gr oup,
e 1 S BRSPS s B . PONTRB s 1 T
groups, cort aialkyhghins)er aglteibght carbon atons, which may be either sanme or
different and the F}ﬁé {}egmq{letg‘r%éy%ﬁgnig ggedih%reﬁjnntotdgs%rigfi: ;[1 (RSN t%t‘/(-)rrr%ml};:rr]eed term
monocyclic or a stable multicyclic heterocyclic ring which is saturated, partially
unsaturated, or unsaturated, and which consists of carbon atoms and from one to four
heteroatoms selected from among N, O, and S atoms. The N and S atoms may be
20 oxidized. The heterocyclic ring also includes any multicyclic ring in which any of
above defined heterocyclic rings is fused to an aryl ring. The heterocyclic ring may
be attached at any heteroatom or carbon atom provided the resultant structure is
chemically stable. Such heterocyclic gfoups include, without himitation,
tetrahydrofuran, piperidinyl, piperazinyl, 2-oxopiperidinyl, azepinyl, pyrrolidinyl,
25  imidazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, isoxazolyl,
' morpholinyl, indolyl, quinolinyl, thienyl, furyl, benzofuranyl, benzothienyl,
thiamorpholinyl, thiamorpholinyl sulfoxide, and isoquinolinyl.
The term “substituted heterocyclic” is used herein to describe the heterocyclic
just defined having one to four substituents selected from among, without limitation,
30  halogen, CN, OH, NO,, amino, alkyl, substituted alkyl, cycloalkyl, alkenyl,
substituted alkenyl, alkynyl, alkoxy, aryloxy, substituted alkyloxy, alkylcarbonyl,
alkylcarboxy, alkylamino, or arylthio.

12



“hal ogen" refers to A, Br, F, or I . The conpounds of the present _

i nvention can contain one or nore asymmetric centers and can thus give rise
to opticavoizeemaresand di astereoners. Wile shown w t hortTss@solshe
stereochem stry, the conpounds can include optical isoners and

di astereoners; racem c and resolved enantionerically pure R and S

stereoi soners; other m xtures of the R and S stereoi soners; and
pharmaceutically acceptable salts thereof. The conpounds of the present

i nvention can al soTbmt?Orrmehlp atuserbirargin federato thé Sfahd) goupy etherealse wimyvi ded

herein_ char actpigasleis hifeRiRaGil i aff wf 151 SLANLSLIUGEIRES. Fur ther,

t he conpounds o presen I nvention can salts
derived from phstitese dihe ¢einl‘ ?lkoxy”physﬂbbrogitcaclfttryo tleptrabp,eviaei RIs or bases.

rerde For oxai) 8SSERIAN M rhe iR 0aE 1 T84 e HE o SR erdufior P
fumari c, mal eindiererRiisaunylor subatitdet iacy]. Tiwd texm “a;ﬂhlﬂdaﬂiomz ” 1sh;sddl Beérbih @6 te€er to

i h t | f ul f.oni
v obrom . BIREBYL ALKl it BB RN St fonr ¢, ana
simlarly vknownedammerptoabfeetoahe d@ORS@Mpswhay Raik Sl(kylb:ﬁ.’ sfamnml afllfyﬁmmo(r) ?anl c
e e it o 5 b B RS e e b
tri met hyl anmo muhsntutdaimllqd grotlps, cﬁft'ﬁigﬁfﬂg bﬁeth tbl)e(ijgammnwmmm%,mﬁlbe e
tripropyl ni um (.50 and rma et | met amroni u
belngyl 8|y 1[6 hy#® %fﬂ?w%n"& et Q%WQWPBW‘G‘HS oﬁé%F%ﬁ?ﬁﬂFﬂ“hrﬂ'he term

di benzyl ammoni“batogdal’ peers 6 O, BmF sor phol i ni um pyrrolidinium piperazinium
1- net hyl pi peri di ni 4- et h rphol i ni un{ 1-i sopropyl pyrrolidinium

1, 4- di et hyl pi per ag-F‘ln?‘H’i‘Hou_“L Bll?tfy?selﬁfll’b"éi“ IRl FRGARID ORe PHPPISABERTTAi um

| - et hyl - 2- met ks ped d:zﬂltﬁus%ﬂe r[EQ'fthp‘acQ'1son§§9§jan¥ird§a§fefé%ﬁﬁlsamly sH&¥n et hyl

di et hanol amoni ut yl nonqget hanol anmoni u

tris(hydroxy rr&lﬁw)fﬁsé’ﬁm? gm%ﬁemwpﬁ%m%ﬁwﬁawmdami semeraaed t he | ke.
Physi ol ogial lgasRepriRisahkenilak@ldsolsd én§ntﬁmned1wukm af®8 bBreBREMbrs;Sal ts can

include, without limtation, sodium potassium calciumand nmagnesi umsalts
in the other mixtures of the R and S stereoisomers; and pharmaceutically acceptable salts
| thereof.
The compounds of the present invention can also encompass tautomeric forms
of the structures provided herein characterized by the bioactivity of the drawn
20  structures. Further, the compounds of the present invention can be used in the form of
salts derived from pharmaceutically or physiologically acceptable acids or bases.
Pharmaceutically acceptable salts can be formed from organic and inorganic
acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic,
malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic, phosphoric, nitric,
25  sulfuric, methanesulfonic, napthalenesulfonic, benzenesulfonic, toluenesulfonic,
camphorsulfonic, and similarly known acceptable acids. Salts may also be formed
from inorganic bases, desirably 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-
30 ammonium (iso and normal), ethyldimethylammonium, benzyldimethylammonium,

cyclohexylammonium, benzylammonium, dibenzylammonium, piperidinium,

morpholinium, pyrrolidinium, piperazinium, 1-methylpiperidinium, 4-
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formof esters, and carbamates. Ot her conventional "pro-drug"” forns can

al so be utilized which, when delivered in such form convert to the active
noi ety i nwoiyes/o1Tdvese salts, as well as other conpounds pofr/ush@siopsrent i on,
can be in the formof esters, carbamates and other conventional "pro-drug"
forms, which, when adnministered in such form convert to the active noiety
invivo. In a currently preferred enbodi nent, the prodrugs are esters. See,
e.g., B. Testa and J. Caldwell, "Prodrugs Revisited: The "Ad Hoc" Approach

as a Conpl emept 1t g1 Qﬁﬂﬁi 1¥nlxﬁalmﬁmﬂal4d?ﬂ§m Riing isn-butyl
16(3): 233- 24T, yrh&p%l ,Vﬁéédr pon Theﬁl(i:)gdarrgiounds dj. utyssed

996
herein al so empnmdpmlss 2-me@almmenﬂle@m Mg‘b’h}&‘%eéhyﬁﬁﬁ’ GEiypgaeRe 473 med by
processing t a% %{]‘&ﬁmﬁfefﬂy?‘31e'tlﬂ}{&E&Bh@ﬁiuﬁ}?n-%ﬁ@ln%béth%oldﬁ%érﬁxﬂﬁ

Desirably, YesTare med i n vivo he et hod of the invention is
per f or ned form&hmkoxmnbthbﬂ)mqthmarmmm@@wﬂwlWgnqeélat‘ﬁ@“m@ﬁ‘g‘f‘h agkthe likfenst r ual

cycle, i.g, In tg’?ly? S0gigall ac? te{b?e‘ ﬁl@al&@l\t’ssand‘@maﬁnezé%rtg%é%l I@eﬁ!s@ﬁhthe average.

Thus, the 5'f’ret hod Pee ron 1 nvolves delivering a dail ly dosage unit
cont ai ni ng aninelhfie otithoe lmum sodiumpotassiimecalien and GAFICSHMY top then PR

antagoni st to_a f?gﬁ?ﬁm CZB a"ia ?sb%gﬁelrggnvgg@onglv‘g; gef e cff aichbBet O 28

consecuti ve d consecuti v In which no effective
amount of an @tﬂtzbdlafhi%g,amﬁenkﬁhm&d i gudhdfony comrtscmti]e@emve ety trevime-" ef f ect i ve

anount” of a PR antagonijs dosage .t h t t jeON.
W t hout bei ng boutheg‘“yS"‘it g?”)ﬁu af?\ ?ﬁogpglr‘rﬁllg e@tté‘%l ?‘%&rﬁr’g{féﬁﬂ%g%{hg?@edgtl ng
ovul ati on.g Thgstdr§ lchiba rﬂﬁleeirfdeﬁﬁdrvmvaﬂmnmlt“ preodrug’ ﬁRnaN\thaglowhgt (s) is used to

ref er tothelto?dasfolovvln ivery of an e i unt of the
PR ant agoni st p4inistsRd ‘Hé‘”tht#’%n 68? hj&@%tf‘%gbqlety mn%voa‘riir%tﬁni{g r?l?‘; PR

ant agoni st (S) pleferd€leinbsdifnt mebhﬂn@shﬁ&lstersstvgr B il“bsta mddo§31diarblé

dependi ng upon the delivery route. that ust rmJI,,atl on may

be "l eaky" andPredmes Rewsited: dhs i AgHo§ pé‘??ﬁﬁﬁ?% 8’?11) tgﬁlggnomss%n Which are
not ef fecti ve)\plichRNREREER R ABwWEUB{3R33-14 1S BeT ol Wilth & $d$tfs2(59967 no effective

amount” er;gorrpas > e’?‘hedgrrllp\éﬁrrl s d?;cusr;gd ﬁerrrgxllj Ie’illtso ggcogﬁas% n}negilc))&lte 2 (wﬁ)lch are
unique products formed by processing the compounds of the invention by the cell or
patient. Desirably, metabolites are formed in vivo.
The method of the invention is performed for a period of time corresponding
to the length of a menstrual cycle, i.e., in the range of 23 to 35 days, with 28 days

20  being the average. Thus, the method of the invention involves delivering a daily
dosage unit containing an effective amount of an active agent consisting of an PR
antagonist to a female of child bearing age over a period of 18 to 28 consecutive days
followed by 1 to 7 consecutive days in which no effective amount of an active agent is
delivered to the subject.

25 The term “effective amount” of a PR antagonist(s) is a dosage that prevents
contraception. Without being bound by theory, this is achieved primarily by
preventing ovulation. The term “no effective amount” of a PR antagonist(s) is used to
refer to the 1 to 7 days following delivery of an effective amount of the PR
antagonist(s). During this period, desirably, no amount of a PR antagonist(s) is

30 delivered to the animal. However, it is possible, depending upon the delivery route,
that a sustained release formulation may be “leaky” and continue to deliver low

amounts of a PR antagonist which are not effective at contraception during this
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According to the present invention, a fenmale is a desirably a human.
However, as used herein, a female can include non-human mammal s, e.g.,
cattl e orwbizveatiork, horses, pigs, domestic aninals, etecTius2@sp2aspect,
the nmethod of invention involves delivering a daily dosage unit containing
an active agent for 28 consecutive days. In the enbodiment, the reginen
consists of delivering a PR antagonist to a female of child-bearing age
over a period of 2 1 to 27 consecutive days followed by 1 to 7 _conlgelc_utlvecI
days in whi ch pBgo® iR Ghiae R EBiveQinolR” 8RR Rbhssef deliGld b EnS YN n: bepide! i vere
to the subj ectp. Opt i og)gllfal y, the period of lHitibo 7 daysls,l nnv\/_mé(;:‘{}n no effective
amount of an &B@EEStEYent is delivered to the subject can involve delivery
of a second phase @fcdi@ink Yo HOPRES HREdtdn Of ferhate O e{ dégﬁ'§§¥ Qimxﬁarh, .,
pharmaceutical |y acceptabl e placebo. Aternatively, during this "placebo
peri od", no plHeNeEY, asusedihdreinga femalg can nclydenamibominmeammals, k., wettlhod of tpe
i nvention ignve ! -] q ist as the sole active agent for
21 consecgti %&3%%@%%%%3%@5@%@9@% whi ch no effective amount of an
active agent is delnensraspct, @yetmatimgll df ynventiomi inplvel deleveringlagaly @smmgnlnd phase
of 7 daily dosag [ I : ceutical.ly acceptable

pl acebo can bzg%glfl#@éﬁr‘gggfelag&ég%?ﬁé%{nsg ql(‘)'g?%éﬁn t%? ﬁ%lg?r(% ﬁ%td&%f R

i nventi on i nvebnssts afelkeliveeing n dRaenRRomstttag Gmiadt ofakild-henring hge mtapﬁioﬂgen]'g for
23 consecuti v fol | d days i ich no effective anpunt of an
active agent i%gggélszl7VC§PSee§l.\{¥?v&od?¥Sot§g?‘1’%d?°yalﬂt? i’ g™ eﬁ‘g’svg%%y Sdﬁ;vlvg‘,“’%élos econd phase
of 5 dai | ytodostfgeaiveambentef naamaounabf actianapepthiadetperdtto tﬁxalshbjeoﬁcgptﬁi}nab},e

| acebo can be_ del.i ye .- In a further,.enbodi ment, the nethod. o ts(ge
anenti on invglfe\,pggo‘égf f&eﬁhﬁ@l"a‘v}ﬁﬂ‘ A G Y aé’fouﬁ%oqaﬂéc%"ﬁlagf"ﬁést4‘*\&}%“ ent for
25 consecut i veo thaysbjédminesvddeliders ay s sécanmaeét;]ﬂn@ilﬁgésggd N oRTRUNT OIof han
active agent is delivyered. Onptionally, during these lays, a second phase
of 3 daily doé‘é’@*e"%ar?)(‘i‘?%?““{%}yoﬁcaﬁl’lt?}é%e%égﬁ?ﬁ’eu&b{’ durng thisplaggban| e

pl acebo can beefi®l’| Meplestbo is administered.

In one embodiment, the method of the invention involves delivering a PR
antagonist as the sole active agent for 21 consecutive days followed by 7 days in
which no effective amount of an active agent is delivered. Optionally, during these 7
days, a second phase of 7 daily dosage units of an orally and pharmaceutically
acceptable placebo can be delivered.

In another embodiment, the method of the invention involves delivering a PR
antagonist as the sole active agent for 23 consecutive days followed by 5 days in
which no effective amount of an active agent is delivered. Optionally, during these 5
days, a second phase of 5 daily dosage units of an orally and pharmaceutically
acceptable placebo can be delivered.

In a further embodiment, the method of the invention involves delivering a PR
antagonist as the sole active agent for 25 consecutive days followed by 3 days in
which no effective amount of an active agent is delivered. Optionally, during these 3
days, a second phase of 3 daily dosage units of an orally and pharmaceutically
acceptable placebo can be delivered.

In still another embodiment, the method of the invention involves delivering a
PR antagonist as the sole active agent for 27 consecutive days followed by 1 day in

which no effective amount of an active agent is delivered. Optionally, a second phase
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In still another enbodi ment, the nmethod of the invention involves
delivering a PR antagoni st as the sole active agent for 27 consecutive days
f ol | owed Wy 2006Ry075N Whi ch no effective amount of an aceicvaisa@ent3s
delivered. Optionally, a second phaseof 1 daily dosage unit of an orally
and pharmaceutically acceptabl e placebo can be delivered. This invention

al so includes the use of pharnmaceutical conpositions containing one or nore
PRdant agoni st conpound(s) as the sole active ingredient in the fornulation
and regi nen. | RA IS mAJeBtidally BiteRhBI8 platdtd can be

phar maceut i ca%{l.;e/daggggég%a I{euf?grofa?lglra or excipi en?. Sﬁ?ta }b; the PR

ant agoni st s u@éapierbm the invention are fornulated for delivery by any

sui tabl e route i nchiudi NdioRaio inchiANBCRE BRpharfbteafdl chpisitipasal , buccal ,
vaginal), or oral, parenteral, etc, by any suitable delivery device

i ncl udi ng, e. @nhitingorede mved PR antagaist canensued() as theaple astivegapedient iy B nal

ring, anong of hers. \Wen t C@Ml 1AbewabpVve
utilities, thé’WWﬁ@or‘oaggée ) |gnrie Wi %%?R@E%P%@xgﬁﬁﬁn@c%ut?cal |y
accept abl e caplarficsutivallg xcepildatariefayexapantpl e, sol vents, diluents and the

i ke, Vhen. formil gl ed {of, B Qe ISk LY DG EoRUA5RNIAL EpERRUAT can be

inthe formof a't . cap , gel ta ersi bl e powders,
granul es, or ByspenBitMSueRdNlwaling, ag,, thowdemahmpicesal fintomasabduecab. 05 to 5% of

suspendi ng agent, _syrups containing, for. I f 9
sugar, and el ragmad): %%ﬁa?%?’ﬁﬁ?’f‘&%&ﬁﬁ%fagﬁé%gﬁ‘g %%’gcgtr& ﬂtlgéeégo/é gt ﬁgrf)olm,c
gnddt lhga [ kg. _trmt_'@ihﬁa]?ﬁdlwe@?@d%aﬂ a;_reelarpaqsxeg@tsea adglirdbﬁhgl;emyng othegsconposi tions can
e delivered in e formof sterile injectaple solutjo 1Si

cont ai ni ng from abWhen teGEMPYNEHATE G@B@k?ﬂcﬁbgﬁﬁg‘?ﬁe u%ﬁh%sgélfgg?gﬁiggexldioﬂ;
Such phar ngceuthsiatd PRIEOR R nioaiphaimyceavallabdteptile caniempt excipiantsrfabout 25 to
about 90% of the active ingredient in c i?atif)n \qjth t g carﬁiﬁg, nor e
usual |y bet meé%?l%%lﬁ?lvg%éﬁwnmwl%éi 8‘&\29 oFpu A ar Rl AE R L AT 0F  act i ve
i ngredi ent enplQy skt BEMpiiad YardRNe Rdifosh ok dibler, @ipsile,cupley gdetpound enpl oyed,

the node of admnistration and the severity of the condifigon bei treat ed.
However, in gdiseeraible P@&‘@Pr§,f%@ﬁ“8-‘lsy°rrsé@ﬁ’llst“§’sé?’éalB‘lS‘S’afPh‘B‘G"\Rj’Feﬁom about

0.05 to 5% of suspending agent, syrups containing, for example, from about 10 to

156 50% of sugar, and elixirs containing, for example, from about 20 to 50% ethanol, and
the like. When formulated for parenteral delivery, the compositions can be delivered
in the form of sterile injectable solutions or suspensions containing from about 0.05 to
5% suspending agent in an isotonic medium. Such pharmaceutical preparations may
contain, for example, from about 25 to about 90% of the active ingredient in

20 combination with the carrier, more usually between about 5% and 60% by weight.
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 0.5
25  to about 500 mg/kg of animal body weight, about 1 to about 400 mg/kg, about 5 to
' about 300 mg/kg, about 10 to about 250 mg/kg, about 50 to about 200 mg/kg, or
about 100 to 150 mg/kg, desirably given daily or in a sustained release form.
For most large mammals, the total daily dosage is from about 1 to 200 mg,
preferably from about 2 to 80 mg. Dosage forms suitable for internal use comprise

30 from about 0.5 to about 500 mg of animal body weight, about 1 to about 400 mg,
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t he conpounds of the invention are adm nistered at a daily dosage of from
about 0.5 to about 500 ny/ kg of animl body weight, about 1 to about 400
ng/ kg, abwotzoés/die7about 300 mg/ kg, about 10 to about 25@cwm/sk@soadyesit 50 to
about 200 ng/ kg, or about 100 to 150 ng/kg, desirably given daily or in a
sustai ned release form For nost |large manmals, the total daily dosage is
fromabout 1 to 200 ng, preferably fromabout 2 to 80 ng. Dosage forns
suitable for internal use conprise fromabout 0.5 to about 500 ng of ani mal

body wei ght, abeuit tdaldar d000HE, HOR 106 MHE50IS WRPIY! gput 10 to
aboﬁt 258 ny, aboutt a50 %o abéotjlt 200 ng, or abéout 100 ot%bg?%%gr’%g?o? t he

active conpoudboyt A0§ fetiSRengofdbmackiverempaincindntneie rdieisurd with b y ?pcedpt abl e

carrier. This - ' RN ji . [

t herapeutic r é’gg’gﬁgﬁ‘? 151@%'?@@@61@'%%}{%%2‘%?2% %}%@H’Eﬁ?‘ﬁ‘@gg&lﬁ%@@@ r@ e_

gdm’ Ri stered difiapjime} thempeudio sesponsg. Bz;e_pmmpi@yswemidglqegrd:sbfﬂcjd bgsn;jgglnggt ((agne
t he exi gen -

o)r/ nor e PRgant(:‘;1 g‘gg’hs?éé%&s@%tﬁgﬁ{ﬁgdg%ﬁ’hﬁ‘?e tr%gtyngl?yaﬁeay.%_ﬁ 8d nlfgil atg§P¥ |81§r s include

starch, | act oseigenticsaf the tirargplentiqdimetedon. mi crocrystal I i ne cel | ul ose, sucrose

and kaolin, while 4 quid. Lers.jnclude erile .water,, non-i.oni
surfactants, et hanlg#'&%é&g?%%??/uge? {)Olng orp)?l%rﬁé/) ear?%aa &3 I%Orflaya%eoa%ﬂlﬂfﬂerﬁg .
pol yet hyl ene g@tajigoBeljd casuigrs mblude sthnch,Usctssetdi@ichoh phaphhte agabebitslling edi bl e

il ch as cagrn eanut d ses .0i.l's, .as.a appropriate .tqQ the nature
8:‘ f hzuacti vecf%!uué‘?sg’gslugﬁfe ﬁﬁg‘a?lﬂ’ewgg?e l‘ﬁl‘Bﬁlﬂf’ erp Bﬂc{‘hﬁﬁftg’glﬂ AHSOPALON desired.
Adj uva_nE.s 10ustsmmwntsy<(ajtml @y@’@ﬁ?r&’?@opﬂeg@@w(ghﬁﬁ?gd | Zef}lg?@&tgli i %ng%t .

onposi ti ons may.be advani ageou [ ,
golm(;ri ng agentsgl?lab rrﬁgg‘r“??it’%ﬁedg@gaé‘ﬁt‘%ge“’g’if‘o"réﬁ&e&gisa‘éctli‘taé comgpeaBAfpl e, vitanin
E, ascorbic asésdme B agid afihibpriald® thy Riheé bede MG MR £7 thCPHIRAH: L | ONS

fromthe standpoint .of .ease of preparation and _admnistration are solid
conposi ti ons, ?‘SH# Q%aé{?r%ﬁﬂiayo'% ‘g@é}f@i s‘E‘HHYimﬁéPﬂ?leé gmployed igdheprenargtion of

capsul es. O alphaghiatdutisdl camp&ditiodt malse Wﬁﬂ%@ﬁy in%lu_@é(ﬁfsﬁ'(fhra%qﬁavc;ﬁ}ﬁse active
conpounds nmay al so be adm nistered via a vaginal ring. Suitably, use of the
vagi nal ri'ig PES AUBIIEALENS PBeaE 285 end dntionidants fersapmplet vitamtreE,
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.
20 These active compounds may also be administered via a vaginal ring.
Suitably, use of the vaginal ring is timed to the 28 day cycle. In one embodiment, the
ring is inserted into the vagina, and it remains in place for 3 weeks. During the fourth
week, the vaginal ring is removed and menses occurs. The following week a new ring
is inserted to be worn another 3 weeks until it is time for the next period. In another
25  embodiment, the vaginal ring is inserted weekly, and is replaced for three consecutive
weeks. Then, following one week without the ring, a new ring is inserted to begin a
new regimen. In yet another embodiment, the vaginal ring is inserted for longer, or
shorter periods of time.
For use in the vaginal ring, a PR antagonist compound is formulated in a
30  manner similar to that described for contraceptive compounds previously described
for delivery via a vaginal ring. See, e.g., US Patent Nos. 5,972,372, 6,126,958; and
6,125,850.
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ring is inserted into the vagina, and it remains in place for 3 weeks.
During the fourth week, the vaginal ring is renoved and nenses occurs. The
f ol | owi ngworeds/m7evew ring is inserted to be worn anot hepc/useaism2imsg il it
is tinme for the next period. In another embodinent, the vaginal ring is
inserted weekly, and is replaced for three consecutive weeks. Then,
fol l owi ng one week without the ring, a newring is inserted to begin a new
reginmen. In yet another enbodi nent, the vaginal ring is inserted for

l'onger, or shortergpsehi ,§Pﬁfam§agcﬂﬁs;t cbiRposiDg chrilbd 0AnMABH Rbparehtegl a PR
antagoni st conpound is fornulated in a manner simlar to.that described for
cont racept i vedetiverp dunshistainedyelenss foympleer ang eAmimyerekby YOy P4 a vagi nal
ring. See, e'xgonthly%rgm Nos. 5,972,372; 6,126,958, and

6, 125, 850. Opti onally, a ant agoni st conposition can be fornul ated for
parent eral del i verly anathex aspest ofithesitiventips 48 entirsegesiraeamneuedhid fgrmmiatidst er ed by

injection,_e.g. .. monthl [ - I het eGiersGhr dubErouftvent i on,
an anti pr o%esgf ﬂehélg%véﬁ%g%?rg%?%%ﬁ%’)t/%lggﬁ%ﬁm 'eltsﬁvtaetﬁi’gvi arsa r(:gruearm o\f a gel,
by a suit abl eart idven toShiost abskyl] inghe ait.ers for such routes are known to those

of skill inthe art. In still another egt q i he PR
ant agoni st co.rrpour}B(sg“} a‘?aﬁ%éerS@e?tvog&hgdm(ﬁ%g&a&[er#gnasnyg?ﬂ%{%g@%{é%@ gffi tably, use
of the patch §diveica®i ateansdeem@Pattay Suitablyeuselofi therpetch itiraédte the 28tdae patch i s

applied via a suitabl e adhesi ve on the skin. where.i .l i 1 place for
1 week and i scwﬁepira%&“ga@@mev@ gﬁrpaﬁgfsoatpg 1edpvé??%“§ta§lfe a%‘%ers g'g% }vlveﬂ%ksjsﬂl;l II?)uri ng the
fourt ht \Aﬁeb, Wﬁerlﬁfi’ttrgrhaih&t;lmbifﬁd erll anesgsaced saeldy foFlheotilgetiohwiithreaeek a
new patch is applied to rn to begin a new reqginen. | er
enbodi nent, t H&ksalWRng Q"Frg?‘\f?g' ‘?’Wk’p’f‘-’apc?g: fl%?ppp% agngr'?en(%?s Os(:ﬁlgg!t%rgtf(folfe%??&%s of
time. This inygati A fdi&t0is bpysilet @iete Worh %o egimnamdkagesnenl Iipyrapmakzut i cal

formul ati ons designed for use in the regi nens descri bed .herein. Suitably,
the kits cont &mho tothe ﬁﬂF]éreF‘Rméh‘i%}é‘ifrfg‘sl?n%?&r%ﬁﬁm{%p%&(’d&g Y bed her ei %

In one embodi ment, b & BRAMRBIVINERS kitsor patkagdsed pharmateation gormufagpisi St one,
15  designed for use in the regimens described herein. Suitably, the kits contain one or
more PR antagonist compounds as described herein.

In one embodiment, the PR antagonist is selected from among mifepristoné,
onapristone, lilopristone, asoprisinil, CDB-2914, and formulas I and II shown above.
In another embodiment, the PR antagonist is selected from among those in US Patent

20 Nos. 6,391,907; 6,608,086; 6,417,214; 6,380,235; 6,339,098; 6,306,851; 6,369,056;
and 6,358,948.

In a further embodiment, the PR antagonist is 3-Chloro-5-(4,4-dimethyl-2-
oxo-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-benzonitrile.

In another embodiment, the PR antagonist is 5-(7-fluoro-3,3-dimethyl-2-oxo-

25  2,3-dihydro-1H-indol-5-yl)-1-methyl-1H-pyrrole-2-carbonitrile.

Advantageously, for use in the kits of the invention, the PR antagonist is
formulated for the desired delivery vehicle and route. For example, a PR antagonist
can be formulated for oral delivery, parenteral delivery, vaginal ring, transdermal
delivery, or mucosal delivery, as discussed in detail above.

30 In one embodiment, the kit of the invention is designed for daily oral
administration over a 28-day cycle, desirably for one oral administration per day, and

organized so as to indicate a single oral formulation or combination of oral
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onapristone, lilopristone, asoprisinil, CDB-2914, and formulas | and |
shown above. In another enbodi nent, the PR antagonist is selected from
anong t hose 2006/d0H78at ent Nos. 6,391, 907; 6, 608, 086; 6, 4RCTAK400562589, 235;
6, 339, 098; 6, 306, 851; 6, 369, 056; and 6,358,948. In a further enbodi nent,
t he PR antagonist is 3-Chloro-5-(4, 4-dinethyl -2- o

oxo- |, 4-di hydr o- 2H benzo[d] [ I, 3] oxazi n-6-yl ) -benzonitrile. In another
enbodi ment, the PR antagonist is 5-(7-fluoro-3,3-dinethyl-2-oxo-

2, 3- di hydr o- | Hornit@lonStoe)taken BB dttlday bt BY Qg-ﬁiyﬁcygl'e_p @’CQ%#E&H&EH will

Advant ageously, for use in the kits of the invéntion, t antagoni st is
f or mul atg ed f ornqlyfe ol dabledsitodhe takgm py earh Hhecdaxs saeifipd desirabFome esehiablek, a PR

ant agoni st canyift@odisih RMnairest oRibirl aiﬂf&kég\é?{nﬁica@@r RIS 1e,da§li{' MGhe:
vagi nal ring, .transdermal .dellver%/,. or nucosal delivery, ‘as’ discussed in
detai | above. T§nERTEcag gpRaIn R 4o 27 daily desage onitstdfen pigcsine alumntsfdashwefl for
dai ly oral sadn,&f i 283, ] f ne ora

i o ot rat) onCpL ey SPEOAGTD T3 RPARR JRIELEpREEL AP BhroBle 07 2
formul ati on orcowmpersnisandleding £.go insfricdionufoatiseons t o be taken on each day of

t he -28-day cycle. i . J L1l nchude oral tablets.t.o be taken
on each t%e days s?g%ikitg)gg?é 1%%@??@6%? 5%1131 %P%C:kld?%bal e}{SleW?cg €OHfthTHh each of
t he conbi ned daily §osdozmpes inrigh addrénlwhiehtheg a@npbetaken. kit of t he |][1vent| on
can contain 2 1 to.27 L] sa nits, of an etfective amount of an
active agent and, {)p?ﬁO%%E '?{]g/o%?rﬁer?’ﬁh#k%%tistmlnﬁﬁgl_ﬁﬁés ‘ﬁ:ﬂﬁ?‘? fgx weekl cebo and _
ot her appridpr inainéhly admioiseation vinclagitiahtng @efla 28-t418dycleC Suitdbdy, k@h auge. The kit

of the invention .is.preferably.a pack . a blister pack) containing
daily doses arranged 11 J“?L%acglg&grfgf??C%f@gvﬁfé‘gnﬁsel'?(?g%@t RAFAYIES anot her
embodi ment, t Her aknénthily chdle andwikerapsropriste dhagiogétey idcRidingeak] Msolcipmbhl y

adm nistration via a vaginal ring over a 28-day cycle. Suitably, such a kit
cont ai ns i ndi Wdual packaging for each of the vaginal rings, i.e. one to

three, required fom dmotfienédibodimdte] tBe ANSF tRS MOntiBR A RPEHA! Br wERARENt S,
i ncluding, 156' %io’nt}il}l;] g rrrligics%rilt%rrllsvialc a? ’crranlélc?e?mal patch over a 28-day cycle. Suitably, such a
kit contains individual packaging for each of the patches, i.e. one to three, required for
a monthly cycle and other appropriate componenfs including, e.g., instructions for
use. .
In still another embodiment, the kit of the invention is designed for parenteral
20  delivery of the PR antagonist. Such a kit is typically designed for delivery at home
and may include needles, syringes, and other appropriate packaging and instructions
for use.
In yet another embodiment, the kit of the invention contains a PR antagonist
compound in a gel or cream formulation. Optionally, the kit can include appropriate
25  packaging such as a tube or other container, an applicator, and/or instructions for use.
In each of the regimens and kits described herein, it is preferred that the daily
dosage of each pharmaceutically active component of the regimen remain fixed in
each particular phase in which it is administered. It is also understood that the daily
dose units described are to be administered in the order described, with the first phase
30  followed in order by the optional second phase. To help facilitate compliance with
each regimen, it is also preferred that the kits contain the placebo described for the

final days of the cycle. It is further preferred that each package or kit comprise a
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I n anot her enbodi nent, the kit of the invention is designed for weekly or
nonthly admnistration via a transdermal patch over a 28-day cycle.

Sui t abl y,weueds/m7dkst contains individual packaging for eethsedosiobeepat ches,
i.e. one to three, required for a nonthly cycle and ot her appropriate
conponents including, e.g., instructions for use. In still another

enbodi nent, the kit of the invention is designed for parenteral delivery of
the PR antagonlst Such a kit is typically designed for delivery at hone

and may i ncl U?garﬂﬁ%ﬂu‘éﬁly a%yéﬁtmeeﬁmka%eﬂa@ﬁéhﬁalcﬁeeff?&guﬁ&ag &??l%k%gd pg and

i nstructions r use. In yet another enbodi nen nvention
contains a PRCHfleaeinsslabeliddbisispackees, Gl dispenser, enpthéranckaiges inown in
Optional ly, thg it can include appropriate packagi ng such as a tube or
other container, an applicator, and/or instructions for use. In each of the
regi mens and Ki ts dbesedpssaeiragisnesis may be adjustysttefpeqvidsdhe ¢raimal theragaiticy dosage

ch o on DI TR 08 ohafifle K Ser IR AR BBAPRag LTI T e 1o

each parti cul ar ase in 1S a ni stere So under st-ood
that the dail )admmr@mdatlb( od gwclosdomaly zerproriontidnelln thotensed toereddceeidas t he or der

described, wt [ 1 n. or.der tioonal -second
phase. To hel lmf“%%%lhlfy tﬁfém% f,}ggT ?f;tﬁ%%lgvxf e giuetion. I&?%e‘i?scrf@% eLfiy
preferred thatrefedaecektotaslalbodnsagemnﬁthnaypﬂsaamﬂmiedaadmldn&dwhmh atehdmidifiatd days of
the cycle. It réé%&us %grrﬁg t hat e E ckage or kit conprise

aphar maceut i c& Ty AEeESeABCE 9% e v desen EpPe fcators for each day of the
28-day cycloe, such as a | abeled blister package di al di spenser, or other
packages known in iﬂe rt. Thesg dosag re ns. may be adjusted to provide
the optimal therap&lt floWingsafaRles 3¢ Hiuy P y aadyre gl intgndaddebe doses of
each conponentliniiajioén thel pieséns ivemibndai | y or the dose may be proportionally

i ncreased or reduced as indicated by t he eX|§encies of the therapeutic
situation. In the descriptions her ei nce to a daily dosage unit may
al so incl ude divided units which are admi nistered over the course of each

day of the CycéXAI\ﬁIQ éerrpl at ed.

5-(7-fluoro-3,3-dimethyl-2-oxo0-2,3- dlhydro 1H-indol-5-yl)-1-methyl-1H-pyrrole-
2-carbonitrile
A. 2,6-difluoronitrobenzene
2,6-Difluoroaniline (11.0 g, 85 mmol) in glacial acetic acid (50 mL)

20 was added slowly to a stirred suspension of sodium perborate tetrahydrate (65 g, 422
mmol) in glacial acetic acid (250 mL) at 80 °C. The temperature was maintained
between 80-90 °C for 1 hour. The cooled reaction mixture was poured into water and
extracted twice with diethylether and the combined organic layers were washed with a
dilute solution of sodium bicarbonate, dried (MgSQO4) and evaporated. The residue

25  was purified by silica gel column chromatography (Hexane: THF, 9: 1) and the product
washed with hexane to afford 2,6-difluoronitrobenzene (7.0 g) which was used
without further examination.

B. 2-(3-Fluoro-2-nitro-phenyl)-malonic acid dimethyl ester
To a solution of 2,6-difluoronitrobenzene (5.0 g, 31.44 mmol) in dry

30  dimethylformamide (DMF - 50 mL) was added potassium carbonate (441 ¢g,32

mmol) and dimethylmalonate (3.6 mL, 31.44 mmol). The reaction mixture was

heated to 65° C and stirred for 24 hours. After cooling to room temperature, the
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The follow ng exanples are illustrative only and are not intended to be a
limtation on the present invention. EXAMPLES EXAMPLE 1

5- (7-f1 uowo-28¢6andizeet hyl - 2- oxo- 2, 3-di hycl ro-1 H-i ndol - 5pyirjusieosneszby| - 1

H pyrrol e- 2-carbonitrile A 2, 6-dtfluoronitrobenzene 2,6-D fluoroaniline
( 11.0 g, 8 mml) in glacial acetic acid (50 nL) was added slowy to a
stirred suspension of sodium perborate tetrahydrate (65 g, 422 mol) in
glacial acetic acid (250 nL) at 80 0OC . The tenperature was naintai ned

bet ween 80- 90 rhiktutedWasheli@dlized WhE dHAO bR 0ESACdnd @xtfgcf%tiwr%@. dﬁ\@c%rl R@if ed into
wat er and extracted twice with diethylether and the conbined organic |ayers

were washed widiRd M} Qahrand sencgrirased ispaausd Cavstablizetemiomhexandetheldcetaigy SO )~ and
evapor at ed. Tg@S/S)‘?§iv@Q@(ﬁyi’ﬁl%rcpﬁ'-ﬁiti[d-gggﬁ)églﬁ%m[c%@iﬁgﬂnetﬁ 'e&mfz;gshog; gﬁ'%.ogr aphy

(Hexane: THF, 9:1) and the product exane to a
2, 6- di f | uor oniHENBetalcihior CriHyoRNOmPT 104 9efoundg EAL, WMitrHY It 2 7R 06 Ther

exam nation. B. 2-{3-Fl yo#&0-2-0j 11 nyL):mlonic acid dinethyl ester To
a sol uti on%of 2,6-difl u’gflgg?’t%r%%;e'rﬁ%g% %(%e%)cagc"} 31.44 mmol) in dry

di met hyl f or manm de ( DVF 2-(%Blupto)2-nigre-pheigdempotiasdd dimetlai baerqt 2g,(4. 41 g, 32

nd di t 31 | )v..The reactio L.Xture was
m!t Zadat g 25 mét“gér!;lki [E?[O? ?@é@N él g?rgihl% AT }dséﬁA@g@i)c%%p?ﬁtﬁg’t’%&ef E?glf’ﬁ‘mfoéﬁ'per ature,
t hem xt ur e wahowsuThamixted was tdolad, Hilttel \a'ntumdL bﬂvataﬂwdexfgm?ﬁlml Wi t[l_
di ethyl ether,.drie d concentrated in yacuo. Crystallization
from Kexane/ et %TYAS%F@%‘%(%@%?? aﬁ‘g?/oé“’@tr@?gf’f %F%L%ﬁ?ﬁ‘?ﬁl"ﬁﬁ%‘yl ) - mal oni ¢
aci d di metfoyl hesinekthylhcdatg (9525) gite (3HRYE-2-attoCHn IPhced ki PFRNDG49371. 0492;
found (ESI, [I\/Hrl.-ﬂ(h:r%, 2@. %;576 ! _%3- Fl uor o- 2-ni tro-phenyl)-acetic acid
2- (3- Fl uor o- 2- i isgrehytou Fi C2HEEYC i met hyl ester (12 g, 44 mol) in
200 nL 6N hydrochl oric aglré-B8.diBARb-wH)I- 26 heated under reflux for 4

(3-ﬂuoro-2-nitr0-phehyl)-acetic acid (9.6 g, 48 mmol) was dissolved in

acetic acid (100 mL) and hydrogenated over 10% palladium on carbon (1.3 g) at 50
15 pounds per square inch (psi) for 24 hours. The catalyst was removed by filtration
through the Celite® reagent and the solvent was evaporated. The mixture was then
dissolved in ethanol (100 mL), para-toluenesulfonic acid (50 mg) was added and the
mixture heated under reflux for 1 hour. The mixture was cooled, poured into water,
extracted with ethyl acetate, dried (MgSO,), and evaporated. The solid was triturated
20  with hexane/ethyl acetate (95/5) to give 7-fluoro-1,3-dihydro-indol-2-one (6 g, 83%).
HRMS: calc’d for CgHFNO, 151.0433; found (ESI, [M+H]"), 152.0515
E. 7-Fluoro-3,3-dimethyl-1, 3-dihydro-2H-indol-2-one
7-Fluoro-1,3-dihydro-indol-2-one (7.3 g, 48 mmol) and lithium
chloride (6.67g, 158 mmol) was dissolved in THF (200 mL). The solution was then
25 cooled to —78°C and n-butyllithium (2.5 M, 40 mL, 100 mmol) was added slowly over
a 15 minute period. After 20 minutes at -78 °C, methyl iodide (6 mL, 96 mmol) was
added and the mixture allowed to warm to room temperature. After 24 hours, the
mixture was poured into water and extracted with ethyl acetate, dried (MgSO0,), and
concentrated in vacuo. Flash chromatography (SiO,, Hexane/ethylacetate 9/1 then
30  8/2) gave 7-fluoro-3,3-dimethyl-1,3-dihydro-2H-indol-2-one (4.1g, 48%):
HRMS: cale’d for C1oH10FNO, 179.0831; found (ESI, [M+H]"), 180.0831
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hours. The m xture was cooled, diluted wwth 250 nL of water and extracted
with diethyl ether, dried (MgSO ), and concentrated in vacuo.,

Cryst al | iwet2zommifg7em hexane/ et hyl acetate (95/5) gave PCT/US2005/023798
(3-fluoro-2-nitro-phenyl)-acetic acid (7.6 g, 54% which was used w t hout
further exam nation. D. 7-Fluoro-|, 3-dihydro-indol-2-one
(3-fluoro-2-nitro-phenyl)-acetic acid (9.6 g, 48 nmol) was dissolved in
acetic acid (100 m.) and hydrogenated over 10% pal | adi um on carbon (1.3 Q)
at 50 pounds per sguar es-uemm)-_wrﬁbr)o-iﬁam?eﬁ,yh@,gr@hyd;fﬁm%faioﬁb%% was renoved
by filtration through the Celite(r) reagent and the solvent was evaporat ed.
The mixture was then di §§Brtweti3idimebidrodihydrogHringol-2rone44 4 @ Wehmsol)f oni ¢

aci d (50 ) was dAslesd iRQRhloRfndiaht Yi® aﬁﬁﬁqc%qﬁdt(gﬁeq)ggﬁomr 1 hour. The

m xture was cool ed, poured into water, extract acetate, dried
(MySO ), and dapsertaeeBromipe(Ishinld23mmol) mas addst end the stlutiexeasalletbd/ilo acet at e
(95/5) to givegy = |m3-di o = 2= (8.4 9 H . _calc'd
for CBH6 FN%, %g{fo%%%%&d?% OE}%JQA(C Eélgf,hwg@%rf%ré%ggt.ocfgilgméﬁ%@%feus%f’%,
3-di net hyl - |, e3tragtadyeithodicthylicthdoldrigd OigS O, Fevayerated an@d-titi dwydbrmeduadol - 2- one
(7.3 g, 48 - L 4 ) nide €6, 67 58 1) 4 [,Ssolved in
THE (200 ni). R lméeg%ﬁévq\gg%% %eﬂﬁgﬁ%gﬁlé‘g“’?s‘&'%‘?%et%gﬁ%%lﬁ%@%'g@ﬁ?lt hi um
(2.5 M 40 nl2-0e@ R4er B} YaBRMSd ealc’d if@vd yHBENO 2 559852 ord (BST, [Md])Af t er 20
m nut es at - 78506y et hyl iodide (6 nL, 96 mmol) was added and the m xture
allowed to warmto foomtenperature. After 24 hours, the m xture was poured
into wat ertoand ext Gact efl(ilidro-813bdinempled-aitoe2, 3-diiy@d- NGB -yl)-ADkkthyl-
concentrat ed i]?{-varml'oz Fl asJ;n.chromat ography (Si @2, Hexane/ethylacetate 9/1
then 8/2) gavé PHor 6744 Hf et hyl -1, 3- di hydr o- 2Hi ndol - 2- one (4. 19,
48%: HRVS: calc'd for SBidid-7-0IEdi03,3d%neBBB81,3-dimarslindBiSl-ond Mt ¢)0.0
180. 0831F. 5- qu%gf- 7- fr.{ﬂ%r 0- 3, g di glet h%IH,- I ; di hydr o- 2H i ndol - 2- one
7- Fl uor o- 3, 3- BTREE AyPethyl2-qyans; dwyrolebqrinie pSid (4the 3emmoly KEX3.8 gxfidl ) was
di ssol ved in mM),aﬁ@H@z(dbanendn&a@oﬁt@hnamcagqglrr%,, 6.60FImfrd1)Teke Alded RAM

e

t enperature. Brom ne .2 m, 23 mmvl) was add and the 'sol uti on was
al Iméwed t d® %O(? rrHL roulgd]bottom flask under nitrZ)gen. The flask was sealed and purged with

nitrogen for 5 min. THF (50 mL) was added and the mixture was purged with
nitrogen for an additional 5 min. A solution of tri-+-butylphosphine (10% wt in
hexanes) (2.97 mL, 1.00 mmol) was added via syringe and the mixture was stirred
vigorously at 25 °C for 5 hours. The mixture was diluted with 250 mL of EtOAc,

20  filtered through a plug of silica gel, washed through with 200 mL of EtOAc and
concentrated to give a crude brown/black semi-solid. Purification by flash
chromatography (20% acetone/hexane) afforded the title compound (4.5 g, 80%) as
an off-white solid. HRMS: calc’d fdr Ci6H14FN30, 283.1121; found (ESI, [M-H]),
282.1034

25 Analytical HPLC: Major = 98.9% at 210-370 nm window = 99.2% at
286nm (max. abs) RT = 8.7 min, 85/15-5/95 (Ammon. Form. Buff,

pH=3.5/ACN+MeOH) for 10 min, hold 4 min, the Xterra® instrument RP18, 3.5 p,
150 x 4.6 mm.
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stir for 24 hours. The reaction m xture was poured into sodiumthiosulfate
solution, extracted with diethyl ether, dried (MySO ), evaporated and the
crude pr ostoQodigird7ar ated wi th hexane to give PCT/US2005/023798

5- brono- 7-fl uoro- 3, 3-di et hyl -1, 3-di hydro-2Hi ndol - 2-one (4.84g, 82 %:
HRVS: calc'd for C OHOBr FNO 256.9852; found (ESI, [MH ), 255.9781. G
5-(7-fluoro-3, 3-di net hyl - 2-oxo-2, 3-di hydro-IHindol-5-yl)-Il-nethyllH
pyrrol e-2-carbonitrile .

5- Brono- 7- f | u@XaMPLE di rret hyI -1, 3-di hydro-i ndol -2-one (5.16 g, 20.0 mml ),

| - met hyl - S-cyan r agG| 5.4 ¢, .3 I F

nol ), yand Pég((gt{%ﬂ%f’ WPBT%P%Q&&WSP‘%‘iWG%?@M 3yrwg¢ e added
to a 200 nL rgwyﬂb&mlt@mflask under nitrogen. The flask was seal ed and
purged with nitrogen for 5 . _THF (50 m) was added and the m xture was
purged with nitr oggn for (Zaﬁ[nérd’o‘f FH8iH: %F”yl‘?"ﬁ‘%’lﬂ”’cﬂc’gdf"ﬁﬂ"i‘yéﬁ“@f

trWbutyl pgposphi ne (10%g¢4 sdlﬂloﬂﬁﬁﬂﬂﬁﬂuoﬁ'&ut&%eﬂkne @9@@6%@&]) iniBNIF adsled vi a

syringe and the m xture was stirred vi gor ous QC for 5 hours. The

m xture was dpfdpd@qtasiivm caBonaty (14f eplfapmol P‘I“il @P@Hlylmﬂl%&riﬁé Pluflof silica
gel , washed tmrﬂaghhmefa&l&%xmre Qs H%Et@i\?o @_m@ MARGHNH I AR, tme %M@rea crude
brown/ bl ack seni-solid. Purification chronmat o 20%

acet one/ hexan&ps aedlesh aeralired Vt’lﬂtqﬂétﬁ‘cfé@é@é ﬁléFra(CEPdB"l@l digting %ﬁﬂ’ﬁé tl?frPr&?InfC- white
solid. HRVE: ¢galg a\ﬁi:ré @ﬁedqv%“g%'é@&?n @R, %Itldl?o%cexiu‘atéa% {derb. leé\é‘nk&e )

282.1034 Anal ytic 98. 9% 'at 21 nm w ndow = 99. 2% at
286nm (maxio alpgdupvas re}:rﬂstaihmd f@sv hegarg/edylacatated S/ S-ardnfiltemrdstp afford 2-(2-

DS, ST A el By bbb o el Lrstfuent 0,
H-indol - 5-yl) -1 - mBt hyl @ifludep§nitoipbenyaczéicbodi trile A
2-(2-Fl uoro-6-ni tro-phepy yr bRl OMG ARG FABRE Bk af3%Fh ester (6.5 ¢, 23.98
mmol) was refluxed in 200 mL 6N hydrochloric acid for 24 hours. The solid was
15 collected by suction filtration, and dried to give 3.3 g, 54% yield of the title
compound.
C. 4-fluoro-1,3-dihydro-2H-indol-2-one
(2-fluoro-6-nitrophenyl)acetic acid (3.3g, 16.6 mmol) was dissolved in
acetic acid (20 mL) and hydrogenated over palladium on carbon (10%, 0.5 g) at 50 psi
20  for 24 hours. The catalyst was removed by filtration through the Celite® reagent,
which was washed with methanol, and the combined organics were‘ then evaporated.
The reaction mixture was then dissolved in ethanol (100 mL), 50 mg of para-
toluenesulfonic acid was added, and the mixture heated under reflux for 1 hour. The
mixture was poured into water, extracted with ethyl acetate, dried over magnesium
25  sulfate, and evaporated. The solid was triturated with hexane/ethyl acetate (95/5) to
give 1.7 g, 67 % of 4-fluoro-1,3-dihydro-2H-indol-2-one: HRMS [M-+H]"=152.0515
D. 4-Fluoro-3,3-dimethyl-1,3-dihydro-2H-indol-2-one
4-Fluoro-1,3-dihydro-2H-indol-2-one (3.4 g, 22.5 mmol) and lithium
chloride (2.7 g, 60 mmol) was dissolved in THF (100 mL). The solution was then
30  cooled to —78° C and n-butyllithium (7 mL, 2.5M in hexanes, 15 mmol) was added
slowly over a 15 minute period. Methyl iodide (3.08 mL, 50 mmol) was added and

the mixture was allowed to warm up to room temperature. After 24 hours, the
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To a solution of 2,3-difluoronitrobenzene (9 g, 56 mvl) in DVF was added
pot assi um carbonate (13.8 g, 100 mmol) and di net hyl mal onate (6.88 nL, 60
mmol ). Thwoneanatirays ni xt ure was heated to 65 C and stirped/id4o0s003798 The
m xture was cool ed, neutralized with dilute HO and extracted with diethyl
ether, the organic |layers were dried over magnesium sul fate, and
concentrated in vacuo. The crude product was recrystallized from
hexane/ et hyl acetate (95/5), and filtered to afford 2-(2-

fluoro-6-nitr inphﬁal’hyis)poﬁﬁh(hﬁtb@va&ﬁ bl ckkra@EdWith eRy1Rketh®; Biecd ové3Inlenestim
(2-fl uoro-6- nlstg‘r&tg %%/ lgacetl c. acid 2- (2-Fl uoro-6-nitro-phenyl ) mal oni c

acid di met hyl epjrategign g%‘”ﬁwg]aﬁh chaemategrpRhy d8iQanHoppe/pthylgegtate

hydrochl ori c agi @led 81) gaflrehqw’oﬁo 3_ﬂl|lﬂn§ 111(3'3&‘@: rG-Qk-ILﬁG(glf‘?dorQXl@ECZtSb/g
filtration, and dried to glve 4% y dof the titl'e conpound. C.

4-fluoro-1, 3-dihyéro- 288 r‘r‘fﬂbf’ﬂzoré?@ (fwef’iybér?vb’adm LHdnsteéAyny aceti ¢ aci d
(3.3g, 16.6 mol) was di-$HRkysd. d'nﬂet qta & bQHCI%@olrﬂq)ne%ﬁ‘ 2"2!94%&?”“ ed

over palladiumon, carbon (10% e’ catal yst
was -r enoved byvamswléﬁdulaﬁwbl@mrghﬁn@ Mé(-‘lot )rﬂ)ndraéfég@nlﬂ (2mi4)@trowas washed

wi th et hanol terAfghth@e BeRRRE (keI aTY r%ﬁo%%a@a&&?%nf%ﬁ@@@ﬁ%ne\gas aliB§ed €action

m xture was then di ssolved in ethanol
par at ol uenesult® ##i% ha&nsa%@aqmwxmmsmn@requ spdéunh thigseldate srdeiony ef | ux f or

T or ekttt WEPSRRMERE:, WL OmRL P X LLAC LA b By ibiheRSET 21 e,

dried over magnesi um sul and evapot a urated with
hexane/ et Wl aelatesnd qvamyrayd (Taitgation oftlm cgude Grodystofitivheihneqgave §-promo-4-

2 g | EXELOBZ'B‘F gil?;rgmf}lt 3 ?ldﬂﬂq@hyl 'T'?Vﬁh%d\/!;’ ‘2%1#1&01%2@_931 %ﬁgé B94): HRMS [M-H]
4-Fluoro-1, 3- dﬁﬁ?lﬁlo 2H- i ndol - 2 one (3.4 g, 22.5 rrrml) and lithiumchloride
(27,9 00 mmol) g & srghsh A AR 0% 2 R B S Rt s
added sl owl y dVlemyreoldg-caibauitréleperi od. Met hyl i odide (3. 08 m., 50 mmol) was
added and 15 5-bromo-4-fluoro-3,3-dimethyl-1,3-dihydro-2H-indol-2-one (1.25g,
4.86 mmol) and tetrakis(triphenylphosphine)palladium(0) (0.4g) were dissolved in
ethylene glycol dimethyl ether (40 mL) and stirred 15 minutes. N-methyl-5-
cyanopyrroleboronic acid (2.0 g, 13.33 mmol) and potassium carbonate (3.48, 25
mmol) were added followed by water (20 mL) and the mixture heated under reflux
20 (24 hours). The mixture was then poured into water, neutralized with dilute
hydrochloric acid, and extracted with ethylacetate. The solvent was dried over
magnesium sulfate, and concentrated in vacuo. Flash chromatography; SiO,,
Hexane/THF 9/1 then 7/3 gave 5-(4-fluoro-3,3-dimethyl-2-ox0-2,3-dihydro-1H-indol-
5-yl)-1-methyl-1H-pyrrole-2-carbonitrile (0.060g, 5%): HRMS: calcd for
25 Cy6H14FN;0, 283.1121; found (ESI, [M+H]"), 284.1121.
' Analytical HPLC: Retention time = 8.8 min, purity = 100 % at 210-
300 nm and 100% at 274 nm (max absorption), 85/15-5/95 (Ammon. Form. Buff.
pH=3.5/ACN+MeOH) for 10min, hold 4min, the Xterra® RP18 instrument, 3.5 H,
150 x 4.6 mm.
30
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the m xture was allowed to warmup to roomtenperature. After 24 hours,
them xture was poured into water and extracted with ethyl acetate, dried
over magneeizasy@am7tat e, and concentrated in vacuo. Fl askecthusesmiogpaphy
(Si @2, Hexanel/ethylacetate 9/1 then 8/2) gave

4-fluoro-3, 3-di net hyl -1, 3-di hydro- 2Hi ndol -2-one (1. Qy, 25% E
5-Brono-4-fluoro-3, 3-dinethyl-l, S-dihydro-2Hindol-2-one

4- Fl uor o- 3, 3-di rrethyl-l 3-di hydro 2H i ndol -2-one (lg, 22.9 mmol) was

di ssol ved in &R Aet hane (DOM (50 nl) and acetic acid (2 nl) at room

tenperature. BrEWiRRoLLodRe, ZidinydrdspiroRY glop@panstd lirda-5'-p-1s@bttli-on was

allowed to stlr 24 hours. The reaction m xture was poured into sodium
t hi osul fat e sdHoRYrEie- Zé,@(l?qﬂﬁtf'@d with diethylether, the conbined organic

| ayers were dried gver m}gg,eﬁ pdgtﬁwpt@;age_@gdmgy@.pqyp@@ge Trituration of the
crude product with hexane gave

f1 uor o- 3, 35di met hyl -1, 31-Hiuﬁwmd<zlpm%ﬁj@“ﬁnaﬁ%l)e@@%}m@*fwe (Q-f3% [ M H

255. 9781 F. 5+ rifuhb'l CVQ 3 &quﬁﬁ@ﬂ&mha led to 0 °C. n-Butyllithium (8.5
3-dihydro-1 H | né ? ) usp%n Ayl T H pyrrol e-2-carboni{ri uyhithiom (

5- br ono- 4- f | uomle-ls 93ma1>1 yided sigwhy; iy apisueyas sEed for dhminquiespand the 86 ol )

and tetrakis( n lo¢ed in
et hyl ene gl yco ﬂrﬁﬂgnég%{%r]@'(@ ﬂ‘t @X%Aﬁé%%tlﬁ?ﬁgﬂnf‘é@ﬁ%ﬁ?ii@%ﬁm hyl -

cyanopyrr ol eb@n@mrcedefen kﬁl(cr)_arso Bhe rmtlglswmmeycl@ﬁambé@ta@sqdwﬂv@aﬁ DoaGk e (3. 48
25 ol ) wgr e aﬁaig%ﬂﬁﬁld, S5l 1Y HAREL el Qallol Al difiCortloxiniavbeat ed_under

reflux (24 hour e mxture en poured into water, neutralized with
di I ute hydr ocMgiQ.camiciodsentntdd.eRlasheahrasentegiraphy €10% hestoneAerxane)@itorded| vent was

dried over naq)nﬁSI %gr% E&j %qufﬁ@{?%gdﬁ Qﬁer g} qudlUZ N9 e abh 3lte solid:

chr omat ogr aphy; xane
5- (4-f 1 uor o- 3,FRMBnw@iddyibr CroBNG, 1376590;/&11110@1 KBSl [Mfdll}) 3780659 - net hyl -

283 1120; Tound (29 . [hiryltAshs: Plueh BiEe CRAC o ALHERE e
8.8 mn, pixitRPIZ iﬂs(ﬂﬂnﬁzintas 523050 346 mmrﬂ@ﬁdSmﬁﬁ%Se(tﬂnZﬁah. fommf.idutt. absor pti on),
85/ ]f5- 5/'95 ( ArBIP%'.S/KBf\I%e%ﬂ)%r 10 min, hold 4 min 1.2 mL/min 5 pL injection.
B. 5'-Bromo-7"-fluorospiro[cyclopropane-1,3'-indol]-2'(1'H)-one
7'-Fluorospiro[cyclopropane-1,3'-indol]-2'(1'H)-one (0.54 g, 3.05
mmol) was dissolved in 20 mL of CH,Cl, and sodium acetate (0.28 g, 3.36 mmol)
20  was added followed by bromine (0.173 mL, 3.36 mmol). The mixture was stirred at
25 °C for 16 hours fhen diluted with ether and washed with Na;S;03, sodium
bicarbonate, water, brine, dried over MgSO,, and concentrated. Purification by flash
chromatography (15% acetone/hexane) afforded 5'-Bromo-7'-
fluorospiro[cyclopropane-1,3'-indoi}-2'(1'H)-one (0.64 g, 82%) as a white solid
25 Analytical HPLC: retention time 8.4 min, 210-370nm the Xterra®
RP18 instrument, 3.5 p, 150 x 4.6 mm 40 C 85/15-5/95 (Ammon. Form. Buff,
pH=3.5/ACN+MeOH) for 10 min, hold 4 min 1.2 mL/min 5 pL injection.
C. 5-(7"-fluoro-2"-oxo-1'2'-dihydrospiro[cyclopropane-1,3 -indol]-5"-yl)-
1-methyl-1H-pyrrole-2-carbonitrile
30 5'-Bromo-7'-fluorospiro{cyclopropane-1,3'-indol]-2'(1'H)-one (0.60 g,
2.3 mmol), 1-methyl-5-cyano-2-pyrroleboronic acid (0.63 g, 4.2 mmol), KF (0.44 g,
7.6 mmol), and Pd;(dba); monochloroform adduct (60 mg, 0.058 mmol) were added
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pH=3. 5/ ACN+MeOH) for 1Omn, hold 4mn, the Xterra(r) RP18 instrunent, 3.5
m 150 x 4.6 mm EXAMPLE 3 5-(7'-fluoro-2'-o0oxo-1

', 2" -cli hyolwespree[ cycl opropane-1 , 3" -indol]-5"-yl)-1 Paetusgdos/023798

1H pyrrol e-2-carbonitrile A 7"-fluorospiro[cyclopropane- 1,3 -indolJ-2 '(I
"H)-one 7-Fl uorooxindole ( 1.28 g, 8.50 mmol) and lithiumchloride (0.899
g, 21.3 mol ) were suspended in 80 nL of THF and cooled to 0 OC

n-Butyllithium (8.5 , 16.9 ) was slowy, the mxture was
stirred for 2& wak%@enfﬂtﬁeém“ﬁ%%r{@gf f?g%%lt?ty?%ddfi@?n@sm%m was
added. The m Xy hgNbwitNAIOESh OS5 2ol Andhusibh bf gic-HudylpHdphiasi8% wihe
reaction was quenched with saturated aqueqgus NH C and diluted wth ether.
The organics WeheXangas@cd2 mle Q- Wiamerol) wasiadded ig Syzipes, gk thegiaire was

concentrat ed. fFhaSHsGHIsBRLEIC d6HDY5 KokBYoTae alifie/ i eane) withfloo geckbf0. 54 ¢
(36% of 7'-fluorospi ro[c%cl opropane-1,3"'-indol]-2"(l H)-one as white
solid: HRVE: &EPaeanrdofiteesdrhmngics plyg of Hbgceel and sapeepiaipd. Ruvificption by fiagh 0659
Anal yti cal HPkaon{aﬁy%&gﬁy @3od dc@f%n@h@caﬂ%'&ffo%@@ﬂé?i@e béfpouinB @034 graneey RP 18
instrument, 3.5 m I50 X 4.6 nm 40 C 85/15-5/95 (Amon. Form Buff.
pH=3. 5/ ACN+Me@pphite selidi MRR228-2oi@ 4 min 1.2 nl/min 5 nL injection. B. 5

' -Brono- 7' -b uorospi ro[&ﬂ(ﬁiz&ﬁfﬁﬁl?@er‘e'tentigﬁ tith® 88/nlin 21003704, BORterra®
7' - Fl uorospi ro[ cycl opropane-1, 3' -1 ndol -Z'él ' H%-one (0.54 g, 3.05 mml) was
di ssol ved in mmnns@naﬁm.?uaw&@"o@mJ(h‘@e %t%e>/0d(smmgn. FprmeByipl ) was

added fol | ey SPLATHIEOD fot 18 nfllnoft FRin TPkl imiBlGaThiklig was stirred at

25 0C for ours t w th ether and washed with Na2S O, sodium
bi carbonate, water, brine, dried over MySO , and concentrated. Purification
by flash chr org;flg\gﬁ Qy ( 15(%3 acet one/ hlexane) afforded 5 -Brono-7' - _
fl uorospi ro[ cycl opropane-1,3' -indol]-2"(] H-one (0.64 g, 82% as a white
sol i d Anal yti Ga{7-RIe1,3,2trénethpin2-pkord, Bdinydra; 1 HingoBTghrrmethykidr ra(r) RP18
i nstrument, 3'p§/rﬂg}e—ﬂl§grb}6nﬁrilg nm 40 C 85/ 15-5/95 (Amon. Form Buff.
15 A. 7-fluoro-1,3,3-trimethyl-1,3-dihydro-2H-indol-2-one
| 7-Fluorooxindole (1.51 g, 10 mmol) and lithium chloride (1.06 g, 25
mmol) were suspended in 30 mL of THF and cooled to 0 °C. #-Butyllithium (10 mL,
20 mmol) was added slowly and the mixture was stirred for 20 minutes. Iodomethane
(1.24 mL, 20 mmol) was added and the mixture was stirred at 0 °C for 1 hour then
20  warmed to 25 °C and stirred for 16 hours. The reaction was quenched with saturated
aqueous NH4C] and diluted with ethyl acetate. The organics were washed with water,
saturated aqueous NaCl, dried over MgSQj, and concentrated. Flash chromatography
(5% acetone/hexane) afforded the title compound 0.12 g (7%) as a white solid.
HRMS: calcd for C;H;2FNO, 193.0903; found (ESI, [M+H]),
25  194.0976;
B. S-bromo-7-fluoro-1,3,3-trimethyl-1,3-dihydro-2H-indol-2-one
7-Fluoro-1,3,3-trimethyl-1,3-dihydro-2H-indol-2-one (0.10 g, 0.52
mmol) was dissolved in 5 mL of CH,Cl, and sodium acetate (47 mg, 0.56 mmol) was
added followed by bromine (0.029 mL, 0.56 mmol). The mixture was stirred at 25 °C
30 for 16 hours then loaded directly onto a silica gel column. The column was eluted
with 250 mL of CH,Cl; and 250 mL 5% Acetone/CH,Cl; to provide the title
compound (116 mg) as a white solid (82%).
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pH=3. 5/ ACN+MeOH) for 10 min, hold 4 mn 1.2 mML/mn 5 nL injection. C
5-(7' -fluoro-2 '-oxo-1', 2 '-dihydrospirofcycl opropane-| ,3' -indolJ-5

'-yl) - 1-wethydo1idispyrrol e- 2-carbonitrile PCT/US2005/023798
5' -Brono-7' -fluorospiro[cycl opropane-I ,3" -indol]-2"(I H)-one (0.60 g, 2.3
mol ), |-nethyl-5-cyano-2-pyrrol eboronic acid (0.63 g, 4.2 mmol ), KF (0.44

g, 7.6 mmol), and Pd2(dba) 3 nonochl or of or m adduct (60 ng, 0.058 nmol) were
addedto a vial and then purged with nitrogen. THF (5.5 nL) was added and

the mixture was purged MRMS:giltd fog € Hi BIFROM 71Ui00S; foﬁlds(ebpt[mﬁ‘?
tri-f-butyl ph?%gghgge (10% wt in hexanes) (0.342 n_, 0.1 was added
via syringe a m xture was stirred vigorously at 25 0C for 2.5 hours.

The m xture was dil ut edAMl&ﬁbamﬁL@Lm@a‘nuEﬁ@6@9&1%11‘21'013@/6&9 b @ a plug of

silica gel and concentrat ed. Purificati %3; | ash chronat ogr aphy (25%

acet one/ hexandyP 1&f#sgraeR) $-Ad- 150 ‘é%’ﬁh‘b‘blﬁ] {03/83 (ymmgsoformsBeifwhi t e sol i d.

MP 228- 231 50 é)Héaa@I/A@Nmoﬁgk&mm%wmmzrmnﬁ STilhieldh 370nm the
Xterra(r) RP18 instrunent 150 4 5/ 95 -( Ammon.

Form Buff. pH=3. 5FA<J\|+RréZzﬂaorf>dr3 Sroinethy!l-2roap-d. 3dibsidno-1Handal{Smilal-5 i
injection. EXAMAK 4 ,,(oie_j LBERsde » 3, 3-trinmethyl - 2-oxo- 2, 3-di hydro-1

H i ndol -5-yl)-1- rrethy Hpyrrol e- 2-carbonitrile A 7- quoro | 3, 3-t
met hyl -1 , 3-di hydr o- 2H-$ Rawsno-3-flyare- 173, Bittiretbyxi, hdbydro2H-Bdole-ork0rtfrgl ) and

l'ithi hi f and

clool Iegmt g Ooggdﬁhr/fllqéaﬁq ﬁetth% %&%WEB%%W%%@%&@}%%%R% and the

m xture wad stP$ medl-FOmmpD wergqspseended indonke phdipang.1P&4dbals moZiGc}msmfo)rmWas
dded and th t to,25 0C

added an e gt W m g’a(fOO% rhﬁlgggnda‘lgd(p(t %&3520(4 6%%%3)'2) rr{]n?,'orf%w 1 NG eg 8n% queous

and stirred for 16 hou The réaction uenc ura
NH C and di | deesgixfire waestinetl vigomusly ot 45ﬁ€efoo6 baurs. cBheneixarevshdithtediviith wat er ,

o et o0 2oy o AP PSR 5 12  (ro
as a white solbudfication by flash chromatography (2% acetone/hexane) afforded the title
15 compound (30 mg, 28%) as a tan solid.
HRMS: caled for Ci7H6FN30, 297.1277; found (ESI, [M+H]"),
298.1366; ‘
Analytical HPLC: retention timé 9.4 min, 210-370nm, the Xterra®
RP18 instrument, 3.5 pu, 150 x 4.6 mm 40 °C 85/15-5/95 (Ammon. Form. Buff,
20 pH=3.5/ACN+MeOH) for 10 min, hold 4 min 1.2 mL/min 5 uL injection.

EXAMPLE 5
5-(7-fluoro-3,3-dimethyl-2-oxo-2,3-dihydro-1H-indol-5-yl)-1H-pyrrole-2-
carbonitrile
25 A tert-butyl 2-(7-fluoro-3,3-dimethyl-2-oxo-2, 3-dihydro-1H-indol-5-yl)-
1H-pyrrole-1-carboxylate
A vial was charged with 5-bromo-7-fluoro-3,3-dimethyl-1,3- -dihydro-
2H-indol- 2 -one (1.0 g, 3.5 mmol), 1-tert-butoxycarbonyl-2-pyrroleboronic acid (1.12
g, 5.3 mmol), KF (0.67 g, 11.5 mmol), and Pd,(dba); monochloroform adduct (54 mg,
30 0.053 mmol) and placed under a nitrogen atmosphere. THF (8 mL) was added and
the mixture was purged with nitrogen for 5 minutes. P(+-Bu); (10% wt. solution in

hexane 0.370 mL, 0.126 mmol) was added via syringe and the mixture was stirred at
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HRVS: cal cd for CUHI 2FNO 193.0903; found (ESI, [MtH +), 194.0976; B.
5-brono-7-fluoro-1, 3,3-trinethyl-l, 3-dihydro-2Hindol-2-one

7- Fl uor o-wop@diro7eet hyl -1, 3- di hydr o- 2H-i ndol - 2- one (0. 2OTEIS20562370%01 ) Was
dissolved in 5 mL OFCH 2 and sodi um acetate (47 ng, 0.56 mol) was added
foll owed by bromne (0.029 nmL, 0.56 nmol). The m xture was stirred at 25 0C
for 16 hours then | oaded directly onto a silica gel columm. The col umm was
eluted with 250 nL O CH2O 2 and 250 nlL 5% Acet one/ CH2C 12 to provide the

title conpoundsCCEabl6HshrsaThemidtiie evas allitel &BR 10 ARME: il RldGhlofi @ a SHAHNBr FNO,
272.0088; Analytical HPLC. retention tine

271.0008; found (ESI ,

9.4 nin, 210- P76 etlﬂlgd H%"r‘%‘réieﬁ)P"Rﬁ%lomgtﬂaﬂh@mmat%@lm@%ow 4.6 nm 40
0C 85/ 15-5/ 95 2(599Um'e;ta<ﬂB/C}FQr2,ffherBS{)‘0me P63 CRLACNEMEIIII 94, h1 MePute/NO1 d 4 i N
1.2 m/mn 5

5-(7-f1 uoro-| 2§1le ﬁf%é?%we tlzle@svap%néihi)%cﬁfic@mqlwm crgstyls.) - | et hyl -

| H rrO'GZCarbonltrl Icd for CpoHy FN,Os + H, 345.16145; found (ESL [M+HT"),

5- B%m) 7- ;‘SI uoro I 3- ??M?etc%i/l -or 39 éL y 3rJ(r) 2H i ndol -Olfnon(eS E) Ig]& 0. 36
nmol ), I-rreth éaano 2- pyrrol eboronlc acid (95 ng, 0.63 mml) and KF
(69 ng, 1.19 ml) “BreAﬁd!ﬁl%%FHFﬂb'féte]m&{%mQﬁoGBﬁ 208 3@5’-&?%@%@

nonochl or of or m adduct ny
0.009 mmol ) wd¥Pd8 stementnts thiS0m 44 WQ/\@§5/éﬁ15f9t5édnw<gloF®usByffat 45 OC for

6 hours. The NSt of 1k and.filtered through
a plug of sil ?}:%ggyeﬁcandeggngtgtgpﬁftl egld U%’nln}_zl catnllﬁon L/ JIf‘l'gltasnh chr omat ogr aphy
(2% acet or'®/ hexane¥®- af figrtchaty! e1granoiX- (7e‘h@mr}3,(3tdzvdetgﬁ? axg -2, f&wﬁ@Fﬁra?lfazggnl%e
solid. HRVE: 0, 1277; foun ESI, + ;
Anal yti cal HPE%J&?J)&I{ﬁ%l@?'ﬂﬁgé;x%%% n, 210-370nm the Xterra(r) RP18
instrument, 3.5 m 150 %o #st@redisplatorOe QBfWB!(%u(WQFﬁﬁ}dlmdﬂqﬂmoxBﬂtf-

dihydro-1H-indol-5-yl)-1H-pyrrole-1-carboxylate (1.0 g, 2.9 mmol) was added

chlorosulfonylisocyanate (0.28 mL, 3.2 mmol). The mixture was stirred at 25 °C for 2

15 hours, then DMF (0.21 mL, 2.9 mmol) was added and the mixture was stirred for an
additional 1 hour. The mixture was diluted with ethyl acetate and washed with
NéHCO;, water, saturated aqueous NaCl, dried over MgSQy, and concentrated. Flash
chromatography (2% MeOH/CH,Cl,) afforded 0.23 g (21%) of the title compound as
a white solid.

20 HRMS: calcd for CyoH20FN303 + H, 370.15670; found (ESI, [M+H]"),

~370.1554.

Analytical HPLC: retention time 9.5 min, 210-370nm, the Xterra®
RP18 instrument, 3.5 pu, 150 x 4.6 mm 40°C 85/15-5/95 (Ammon. Form. Buff.
pH=3.5/ACN+MeOH) for 10 min, hold 4 min 1.2 mL/min 5 pL injection.

25 C. 5-(7-fluoro-3,3-dimethyl-2-oxo-2,3-dihydro-1H-indol-5-yl)-1H-
pyrrole-2-carbonitrile

tert-butyl 2-cyano-5-(7-fluoro-3,3-dimethyl-2-0x0-2,3-dihydro-1H-
indol-5-yl)-1H-pyrrole-1-carboxylate (0.18 g, 0.50 mmol) was dissolved in 10 mL of
dimethylacetamide and the solution was heated to 180°C for 1hour. The mixture was
30 cooled, diluted with ethyl acetate and washed with water, saturated aqueous NaCl,
dried over MgSQ4, and concentrated. Flash chromatography (25% acetone/hexane)
afforded 0.121 g (91%) of the title compound as a white solid.
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pH=3. 5/ ACN+MeOH) for 10 min, hold 4 mn 1.2 mL/mn 5 nL injection. EXAMPLE
5 5-(7-fluoro-3, 3-di net hyl - 2- oxo- 2, 3-di hydro-1 Hindol-5-yl)-1 H pyrrole-2-
car boni t rivbeoeds/o1vest - but yl PCT/US2005/023798

2- (7-fluoro-3, 3-di net hyl - 2- oxo- 2, 3-di hydro-1 H i ndol -5-yl) -

| H pyrrol e-1-carboxyl ate A vial was charged with

5-brono-7-fluoro-3, 3-di net hyl -1, 3-di hydro- 2H i ndol-2-one (1.0 g, 3.5

mol ), |-tert-butoxycarbon -p i 1,12

(0.67 g, 11.5 mol) | MZQW %éﬁjdﬁg@rﬁg) %F%&W“&fidﬁ&&’ed@"éﬁ@‘{]y)053
mol ) and pl agegiesder a nitrogen at nosphere. THF (8 nlL) was added and the
m xture was purged with nitrogen for 5 mnute (ZHSQ %‘gg sol.ution
in hexane 0.370 niL, 0. 1%®lyheal§PLfHsrelenindins §7§9’P’ e’ A& ure was
stirred at25 %ﬁ%ﬂrﬁe&ﬂww 156*9@4 %mwcesmﬁsﬂblsl(mﬂ@nvwddﬂ Buf@Ac and
filtered throu ica gel and concentrated., Purification by

flash chrofat ® réémﬁwgveoﬁlf%ﬁmaﬁ@/mnéé mL/npip & l5BI6SHAR: 100% CH2d 2,
then 500 nL 5% ethyl acetate/ CH2Ch) afforded the title conmpound (1.06 g,
88% as col orl ess crg/stal s. HRVS: calcd for G 9H2i FN2O3 + H, 345.16145;
found (ESI, [ @XAMBLE 845.1629. Analytical HPLC. retention time 10.0 min,

210- 370
85/ 15 5?815 (A%{%ﬁ%ﬁﬂ Egééehu%faikgléiléh‘ﬂpﬁlmgbré -313- dﬂ#&hg -FHoko- E]r?‘(-)c‘.lﬂﬂyd%m T

n/min 5 ni i Ateiodolgmy) 8- me@vbiwwple 2-carbomtnle
2- Cyano- 5-7-T 1 uor g 4, uﬁ‘&f&* u%rd)?,(@ -dfméh dﬁ'zhc%&r% hlﬂ&&GQ'H-mdol -5-yl)-1-

5y|)-||—|—pyrro|e|-car§loxy t a stirred solution - but yl
2- (7-f1 uor o- 3 pBtlgiltiHEttyylole2- ga(borgmk.(o 10 g, 0.35 mmol) in dry THF 2 mL) was added

di hydro-1 H i n ass§u1X e)rt-{)l.l_ﬁ)gaéz(g%@ollné&gﬁl%%y;l ﬁ‘an}]g'ri]m(ﬁg(g'he g'm%u E) was added

chl or osul fony |socyan t ture was stirred at 25
0C for 2 hour stxrredmmodm/térr(p@ramte foir | haurQ Aftenthis tiwees the dpferopraatechlkiasingi xt ur e was

e for ang‘%n %’1%3{1 N&le ok H&P‘Sromyé?(d@ é&%{)g"a\é@&e@bblgme%ﬁer}eﬁiwl

acetate and wa
15  mixture was stirred overnight, then evaporated and subjected to purification by silica

gel column chromatography (EtOAc/Hexane, gradient elution).
The compounds were characterized by high resolution mass spectrometry and
HPLC. The HPLC conditions used were: the Xterra® RP18 column, 3.5 1, 150 x 4.6
‘ mm, Flow Rate 1.2 mL/min, Mobile Phase Comp. 85/15-5/95 (Ammon. Form. Buff.
20 pH=3.5/ACN+MeOH); Detection: 210-370 nm
The following compounds were prepared by this procedure:
A. methyl [5-(5-cyano-1-methyl-1H-pyrrol-2-yl)-7-fluoro-3, 3-
dimethyl-2-ox0-2,3-dihydro-1H-indol-1-yl]acetate
Quantity obtained: 0.087 g
25 Alkylating agent: methyl bromoacetate (0.047 mL)
Analytical HPLC purity: 99.7 %
Analytical HPLC retention time: 9.2 minutes
HRMS: calcd for CyoH;3FN3O; + H, 356.14050; found (ESI,
[M+H]"), 356.142
30 B. 5-(1-ethyl-7-fluoro-3, 3-dimethyl-2-oxo0-2, 3-dihydro-1H-indol-
' 5-yl)-1-methyl-1H-pyrrole-2-carbonitrile
Quantity obtained: 0.0723 g
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NaHCO , water, saturated aqueous NaC, dried over MgSH, and concentr at ed.
Fl ash chromat ography (2% MeOH CH2Cl 2) afforded 0.23 g (21% of the title
conpound we 280678 sol i d. HRVS: cal cd for C20H20FN3CB +#ciiius3008/0235670;
found (ESI, [MH +), 370.1554. Analytical HPLC. retention tinme 9.5 mn,
210-370nm the Xterra(r) RP18 instrunment, 3.5 m 150 x 4.6 nmm 400C

85/ 15-5/ 95 ( Amon. Form Buff. pH=3.5/ ACN+MeOH) for 10 min, hold 4 min 1.2

m./mnb5 nL injection. C
5-(7-fluoro-3, 3-di net hyl - lkylimhgaée’ht %Thyl lcrque(gg ?“%‘-)yl ) -1 Hpyrrol e-

2-carbonitrile trt-butyl AnalytlcalHPLCpunty 999%
2-cyano-5-(7-fluoro-3, 3-di rret h | H ndol -
5-yl)-1H pyrrol e-1-car boxyl (‘ﬁzﬁfg)i‘& ret?n %Wgﬁl ssolved in 10 nL

of di nmet hyl acet am de and thé{EMBthaiodrfomsHhEN;@d}LelZLBKMQ foodd (ESQUr. The
m xture wa I th et acetate and washed wth water,
saturat ed gquilgdjug&lra%z 1%‘??36343 SO4 and concentrated. Flash

chr omat ogr aphy (25% acect?one/jhmgfmaaﬁ afdﬁr@étb))ed &xol2drof- 26R1041-03-dindrot 1 T €
conmpound as a, telfso)g%] I(}jgr\/?{i cal O H 2FN30O + H, 270.10426; found
(ESI, [MH] +) e g ngarp O’Vé ention time 8.7 min, 210-370
nm the Xterra(r) RP18 i nst rQumﬁﬁy,obanﬁdmOSDEgO x 4.6 mm 40 C 85/ 15-5/ 95
(Amon. Form Buff. pH=3. 5/ r n 12 nm/mnb5 nL
i njecti on. EXAMPLE 6 General %6'&‘%%?@ IPIBP‘“%H IPW%%B‘? @rp“gfm%

5-(7-fluore-3, 3-di net hyl - 2- quﬂwa;mﬂwlmy oklgd,ndol -5-yl)-1 -nethyl -
H pyrrol e-2-carbonitrile To a ?OJ utiq

5-(7-fl uoro- 3, 3-di met hyl - Cél%ﬁlt%/me&“?’}-?rﬁﬂcﬂs@“‘)‘ﬁef | met hyl -

1H-pyrrol e-2-carbonitrile (Q{ﬁﬁsgealchBﬁc@HrgpN)oum 4213308 fodnd eI Was added
pot assium fer/ - butpmde 1 Msolution in THF, 1nl, 1 mmol). The m xture
was stirred at[M'éﬂr?)?t@n]ﬁ rature for 1 hour. After this time, the

appropriate alkylating p, 5-[7-fluoro-3,3-dimethyl-2-oxo0-1-(2-phenylethyl)-2,3-dihydro-
15 1H-indol-5-yl]-1-methyl-1H-pyrrole-2-carbonitrile
Quantity obtained: 0.041 g
Alkylating agent: phenethyl bromide (0.067 mL)
Analytical HPLC purity: 100 %
Analytical HPLC retention time: 10.8 minutes
20 HRMS: calcd for C24H,,FN3O + H, 388.18197; found (ESI,
[M+H]"), 388.1806
E. S-(1-benzyl-7-fluoro-3,3-dimethyl-2-oxo0-2, 3-dihydro-1H-indol-
5-yl)-1-methyl-1H-pyrrole-2-carbonitrile
Quantity obtained: 0.0766 g
25 . Alkylating agent: benzyl bromide (0.059 mL)
Analytical HPLC purity: 100 %
Analytical HPLC retention time: 10.5 minutes
HRMS: calcd for Cy3H0FN30 + H, 374.16632; found (ESI,
[M+HT"), 374.1685; (delta = 6 ppm)
30 F. 5-(7-fluoro-3,3-dimethyl-2-oxo-1-propyl-2, 3-dihydro-1H-indol-
S5-yl)-1-methyl-1H-pyrrole-2-carbonitrile
Quantity obtained: 0.070 g
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agent (al kyl iodide or alkyl bromde) (0.5 mml) was added by syringe. The
resultant m xture was stirred overnight, then evaporated and subjected to
puri fi catwonodyo1si7si ca gel col utmm chr omat ogr aphy ( Et OAc pbenmpes/ogs7asli ent
elution). The conpounds were characterized by high resol ution nmass
spectrometry and HPLC. The HPLC conditions used were: the Xterra(r) RP18
colum, 3.5 m 150 x 4.6 mm Flow Rate 1.2 nL/mn, Mbile Phase Conp.

85/ 15-5/95 (Amon. Form Buff H=3. 5/ A ection: 210-370 nm The
fol |l ow ng conpounds were pr ém%l%dlgl%e’it IW‘HP%%@ . et hyl

[ 5-(5-cyano-| -nethyl-1H pyr,érrralynaalylPLCpmeyl oo % 3, -

di et hyl - 2- oxo- 2, 3-di hydro-l cet ate antity obtained: 0.087 g
Al kyl ating agent: nethyl ﬁﬂé‘c R S g#é’?‘?‘ftlg%a HPLC purity:
99.7 % Anal ytical HPLC reterHRMS. dalcmf(br(ﬂgﬁzommelsﬂﬂ\@ngaﬂnﬁﬂESDr

G 9H 8FN3CB +_H, . 0; found (ESI, [MrH +), 356.142 B. 5-(| -ethy
|- 7-f1 uorB-SIgTHm%jg-?%-oxo-z, 3-di hydro-1H indol - 5-yl)-|

-nmet hyl - 1H- pyrr ol e- 2- cagbonist iferd-avbithly3, Dhinfhyedox8.237BkydaM ky| ati ng
agent: ethyl io (.0. 040 ) Analytical HPLC purity: 99.9 % Anal yti cal
HPLC retenti of ? &l)- 19/”%"’3({11%&’)@5,‘;} ongrifecd for G 8HL8FN3O + H,

312.15067; found (ESI, [M’rl-ff()uan%%btaﬁy‘é&lho%ﬂgl ta = 6 ppm) C
5(7f|uor033d|nethyl 2-0x0-1-p -2, 3d|hgdroIH-

i ndol -5-yl)-1 -nethyl -] Hpyr#Brléﬂ%a@sfftb%mefhﬂl?dépmm(ﬁ% B9 ai ned: 0.050 g
Al kyl atinggagent: propargyl AyagmcsleIri@ Rdiey: 160 %

Analytical HPLC retention time: 10.6 minutes
HRMS: caled for CoH22FN3O + H, 340.18197; found (ESI,
[M+H]"), 340.1838
H 3-(7-fluoro-1-isopropyl-3,3-dimethyl-2-oxo-2, 3-dihydro- 1 H-
15 indol-5-yl)-1-methyl-1H-pyrrole-2-carbonitrile
Quantfty obtained: 0.055 g
Alkylating agent: isopropyl iodide (0.049 mL)
Analytical HPLC purity: 98.8 %
Analytical HPLC retention time: 10.3 minutes
20 HRMS: calcd for CioH20FN3O + H, 326.16632; found (ESI,
' [M+H]"), 326.1661
1 S5-(1-allyl-7-fluoro-3,3 —dimethyl—z;oxo—Z, 3-dihydro-1H-indol-5-
yl)-1-methyl-1H-pyrrole-2-carbonitrile |
Quantity obtained: 0.077 g
25 Alkylating agent: allyl iodide (0.045 mL)
Analytical HPLC purity: 99.6 %
Analytical HPLC retention time: 9.9 minutes
HRMS: caled for CigH;3FN;0 + H, 324.15067; found (ESI,
[M+H]"), 324.1512
30 J. 5-(1-cyclohexyl-7-fluoro-3, 3-dimethyl-2-oxo-2, 3-dihydro-1 H-
indol-5-yl)-1-methyl-1 H-pyrrole-2-carbonitrile
Quantity obtained: 0.0037 g
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Anal ytical HPLC purity: 95.9 % Anal ytical HPLC retention tine: 9.5 m nutes
HRMS: calcd for G 9H 6FN3O + H, 322.13502; found (ESI, D

5-[7-f1 uowo-28¢6dndizeet hyl - 2- oxo- | - (2- phenyl et hyl ) -2,  3- diplyrsee0s/023798
1Hindol -5-yl'] -1-nethyl-1Hpyrrole-2-carbonitrile Quantity obtained: 0: 041
g Alkylating agent: phenethyl brom de (0.067 nL) Analytical HPLC purity:
100 % Anal ytical HPLC retention ti m;l 10i\/EH]m ;mt SZSH%E; (éal gd(}‘or benzy|
C24H22FN3O + H, 388.18197; found (ESI, +), 388. . 5- - -
7-b uoro- 3, 3- di met hyl - 2- oxo-‘gﬂ‘y‘gg 45l &@WW‘_&S‘P‘R (0.064 mL)
5-yl)-1-methyl-1Hpyrrol e- 2-&@1ﬁﬁaim]’]i¢ﬁn§%&3ﬁt3l%y obt ai ned: 0. 0766 g ]
Al kyl ati ng agent: benzyl brom (ile_ (10. 059 niL) Anal yii cal HPLC purity: 100 %
Anal ytical HPLC retention tinelytes! BPLG retantien gl 2ominggs f or  C23H20FNSO +

H, 374.16632; found (ESI, [ Mski1s) caldifdr EHBRFN(GIGIH @66?1&76@?53n<r(ESI,
5-(7-fl uoro-S,ﬁﬂlge yl - 2-oxo-1-propyl -2, 3-di _hydro-l H-1 ndol -
5-yl)-1- metShyI[- H p r1378- 2-carbonitrile Quantity o:at ai ng:l: 0. ?70 100
Al kyl ating agent: i odogpr opafeeycR, dordBBlavh L 2 SRS RIAL L Yoz 0
%\nal g;t ical HPLC retention ti rrge}%op%{b?n%)tgs HRIVS: %?al cd for @rgHéiOFNBO +
H 326.16632; #ma/(EBrvl iipyreyle-2apehongsle G |
5-(7-fluoro-1-isobutyl -3, 3- dhimtilWbefied P g3- di hydr o- | H ndol -
Alkylating agent: cyclopentyl iodide (0.057 mL)
10 Analytical HPLC purity: 100 %
' Analytical HPLC retention time: 10.9 minutes.
HRMS: caled for Cy;H,,FN;O + H, 352.18197; found (ES],
[M+H]"), 352.184; (delta = 6 ppm).

15  EXAMPLE 7
Cyclic Regimen Using PR Antagonists
A phase 2, randomized, double-blind, multicenter, dose-ranging study of 3
doses of each of the compounds of Table 1 in a 21-day regimen followed by 7 days of
placebo pills, and a comparator (the combination steroidal OC desogestrel (DSG) 150
20 pg20 pg ethinyl estradiol for 21 days followed by 2 days of placebo pills, followed
by 5 days of 10 pg EE, marketed in the United States under the name Mircette) is

planned.
Table 1

Example Compound

1 5-(7-fluoro-3,3-dimethyl-2-0x0-2,3-dihydro-1H-indol-5 -yD)-1-methyl-
1H-pyrrole-2-carbonitrile

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

5 5-(7’-fluoro-2’-o0x0-1°,2’-dihydrospiro[cyclopropane-1,3 ’-indol}-5’-
y)-1-methyl-1H-pyrrole-2-carbonitrile

8 5-(7-fluoro-2-0x0-1,3,3-trimethyl-2-0x0-2,3-dihydro-1H-indol-5 -yDh-
1-methyl-1H-pyrrole-2-carbonitrile

9 5-(7-fluoro-3,3-dimethyl-2-0x0-2,3-dihydro-1H-indol-5 -yD-1H-
pyrrole-2-carbonitrile

9B ’_cert-butyl-Z -cyano-5-(7-fluoro-3,3-dimethyl-2-0x0-2,3-dihydro-1H-
indol-5-y)-1H-pyrrole-1-carboxylate
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5-yl)-1-nmethyl-1Hpyrrol e-2-carbonitrile Quantity obtained: 0.0662 g

Al kyl ati ng agent:

2- et hyl i odopr opane (0.060 nL) Anal yti cal

HPLC purity:

100 % Anavpto@al17¢#8LC retention tine: 10.6 m nutes HRVSpcealseahsfoes7os

C20H22FN3O + H, 340. 18197;

found (ESI,

[ MFH] +), 340.1838 H. 5-(7-f

-i sopropyl - 3, 3-di net hyl - 2- oxo- 2, 3- di hydro-| Hi ndol -
5-yl)-1-methyl -1 H pyrrol e-2-carbonitrile Quantity obtained: 0.055 g

| uor o- |

Al kyl ating agent: isopropyl iodide (0.049 ni) Analytical HPLC purity: 98.8
% Anal yti cal HEIS% r et ent|iMuthyl-[5A@:cyah0-13nethyh LH-@@roHRIYE: 7-fidtocB-dimethdi QH20FN3O +
H, 326.16632; |found ( ESI|2-dxM2Bldiydrod Peindob6-11] Acetateb- (1
-allyl-7-fluor A8 3- di metshyleth-HBfwrd23, Bdithiethyldd-oxol 2, 3Hihyddol H-pdolypl )i)-1-
-met hyl - | H pyr|r ol e- 2- car|lyethyi-Hi-paroRiacationirilobt ai ned: Q. Q77 g Al kyliating
agent: allyl ilgdide (0. (457#ugroAaliyethyt-2ioxtHPpOpgunilty-2.388yéroddiAnal lyt i cal
HPLC retention_tine: 9.9 irdohfryled-nevistH-pytotec -¢aghonimilo ] SFNRQ + H_ 3P4, 15067;
found (ESI, [Nkght), 324.5U8fRorg-335linethyigereh@phemylethyhLddirgdr;1H-
3-di net hyl - 2- dx0-2, 3-di %A:}l;éﬁryml;gfleI-lgismﬂe;Zﬁmbonimle e
- et hyl - | H pyrir@ke- 2- car|lddhibenzy hi-Hinpthyid-axorfelidihygrailindy Ay | at i n
agent: cycl ohpxl\?ta i adi de I(WtMAHrPﬁ’g{ngﬁﬂfgﬁ}fmm WAL Y . )yop J
‘ 10F 5-(7-fluoro-3,3-dimethyl-2-0xo-1-propyl-2,3-dihydro-1H-mndol-5-yl)-
1-methyl-1H-pyrrole-2-carbonitrile
10G 5-(7-fluoro-1-isobutyl-3,3-dimethyl-2-0x0-2,3-dihydro-1H-indol-5-
yl)-1-methyl-1H-pyrrole-2-carbonitrile
101 5-(7-fluoro-1-isopropyl-3,3-dimethyl-2-ox0-2,3-dihydro-1H-indol-5-
yD-1-methyl-1H-pyrrole-2-carbonitrile
101 5-(1-allyl-7-fluoro-3,3-dimethyl-2-ox0-2,3-dihydro-1H-indol-5-y1)- 1-
methyl-1H-pyrrole-2-carbonitrile
107 5-(1-cyclohexyl-7-fluoro-3,3-dimethyl-2-0x0-2,3-dihydro-1H-indol-5-
‘y1)-1-methyl-1H-pyrrole-2-carbonitrile
10K 5-(1-cyclopentyl-7-fluoro-3,3-dimethyl-2-o0x0-2,3-dihydro-1H-indol-
5-yl)-1-methyl-1H-pyrrole-2-carbonitrile

Approximately 20 sites will participate with approximately 16 subjects per

site.

The study will have 2 parts. Part 1 (days 1-84) of the study will evaluate the

ability of the compounds of Table 2 to produce ovarian suppression, along with

evaluating cycle control, side effects, and metabolic data. Part 2 (days 85-168) will

continue to follow the subjects to collect cycle control, side effects, and metabolic

data. Each subject will participate for up to 9 months, depending on the length of the

subject’s screening period. Eight (8) cycles will be observed. The first cycle will be a

10

baseline observation of ovulation. Six (6) treatment cycles will be followed by 1

post-treatment observation cycle to assess return to ovulation. The investigator will

have approximately 9 months to enroll subjects.

The subjects will be healthy women of > 18 years of age who are younger than

36 years at the time of randomization. Subjects must have had spontaneous regular

15

(24- to 32-day) menstrual cycles for the 3-month period preceding entry into the

pretreatment observation cycle, excluding postabortal and nonbreastfeeding

postpartum subjects. The pretreatment observation cycle for all subjects will begin on
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Anal ytical HPLC retention tine: 11.2 mnutes HRMS: calcd for C22H24FN30 +
H 366.19762; found (ESI, [M:H +), 366.1978 K. 5-(l-cyclopentyl- 7-b

uor o- 3, 3-wlormeddnhe78- oxo- 2, 3-di hydro-| Hi ndol - PCT/US2005/023798
5-yl)-l-nmethyl -1 Hpyrrole-2-carbonitrile Quantity obtained: 0.034 g

Al kyl ating agent: cycl opentyl iodide (0.057 nmL) Analytical HPLC purity: 100
% Anal ytical HPLC retention tine: 10.9 mnutes. HRVMS: calcd for C2) H2FN3O
+ H, 352.18197; found (ESI, [M:H +), 352.184; (delta = 6 ppm). EXAMPLE 7
Cyclic Regi nmednyUsifrig: sabbequdna gimntagtais epdeasierZpmpltiotoof taepkestayubl e- bl i nd,
mul ti center, dose-r g g study of 3 doses of each of the conpounds of
Table 1 in a $™fM3&y" L tmen fol lowed by 7 days of placebo pills, and a
conparator (the COmélpaafebmfa:nsdlﬁéroitd)alcy&]&sdﬁs)ﬁg@l&yﬂelno(tEB‘BEi)ncﬂzSﬂllm@/ 20 ny

et hinyl estradjal, for awed b cebo I Is
fol | owed by 533(5‘39@ %e]hrﬁj‘gé%w‘ F&Bfeéﬁ"‘%ﬂef”hgy% ?(%td@g CEPESTRlder the
name Mrceft e&leécﬁnqumaﬂigect E@JﬂIoﬂlylﬁmzh@emjmpaikwmQomma&ompd)dndmart| ci pate
wi t h appr oxi mat el subj

ect er ite. \Y; rts. Part
1 (days 1-84) %hle At %ﬁ‘ﬁ@gﬂ%ﬂ} a@% &éPE‘P’t‘fﬁ@f %‘il{v‘%‘l’fsy”‘hf‘akfﬁe&%ﬁ?%unds of
Table 2 to pr ng@iﬁleql\yanJoamsxtmwde@anmnzo@d]mgowztme -y akudhitilg oeMg) e
control, side effects, an i 85- 1683 W II

continue to f%‘FCF(S‘WXf‘PézlséﬁjSé@,‘tyé1@5"‘2@%%3?110@?9%@%(5‘% ¥®lace§qlﬂ ¥ects, and

met abolic datg¢ hﬁﬁ\%ﬁﬁ}‘ﬂ@f@@)}cléﬁ' IShibjBas 4ssighéipb Q sfertid bemBigat®nmant hs, dependi ng
on the |l ength of e subject's screeni Igt;lperlod Ei ght (8? cycles wll be
obser ved. 1q'hecqmpagqtor€p§Gel5wug4 wibldake test article orally, once da11y for 21 days (days 1

through 21), followed by 2 days of placebo pills (days 22 through 23), followed by 5
days of 10 ug EE (days 24 through 28) for 6 cycles. There will also be a post-
treatment cycle in which no test article will be administered and return to ovulation

will be assessed.

15 Each subject will be randomly assigned to receive one of the following:
Group Treatment
A 10 mg of a compound of Table 2 for 21 days followed by 7
days of placebo pills
20 B 20 mg of a compound of Table 2 for 21 days followed by 7
days of placebo pills
C 30 mg of a compound of Table 2 for 21 days followed by 7
days of placebo pills
D Desogestrel 150 ug for 21 days followed by 2 days of placebo
25 pills, followed by 5 days of 10 pg EE

Each subject will begin the test article on the first day of her menstrual
bleeding (first subject pack only). Subjects will take test article orally, once daily for
28 days, at approximately the same time each day. All subsequent subject packs will
30  begin following day 28 of the previous pill pack. Subjects will take test article daily

without interruption during the treatment cycles.
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basel i ne observation of ovulation. Six (6) treatnent cycles will be

foll owed by 1 post-treatnent observation cycle to assess return to

ovul at i onwoBb&/dimesti gator will have approxi mately 9 mpotrhs2608/023m9] |

subj ects. The subjects will be healthy women of > 18 years of age who are
younger than 36 years at the time of random zation. Subjects nust have had
spont aneous regul ar (24- to 32-day) nenstrual cycles for the 3-month period
preceding entry in&'o t he Igr@gtreat ment observation cycle, excluding

postabortal and noRdF B4E{RALd $hah g dgse Feaime e grjuee AsB amhE reestineemat ment

observation cyegiei of thatrvesiohjvan hevelx érieh&%ffbcﬁ%%hr&ce?ﬁo& PRivhisAgeauent
spont aneous nenNses aft(gélcorrpl etion of the prestudy screening (visit 1).

The pret r eat moNP20YHs apdall grppscyiihave rensesdying gie feyrds eekrp§eachanongrafi cl e wil |
be admi ni st er edammfeach subject will begin test article on the first day of
her menstrual bleeding (first subject pack only). Each subject pack wll
contain a éorrpound of Table 2 or the steroid conbinati on OC conpar at or.
Subj ects wi || gxakpie3gChl oro-5- (4, 4-di met hyl -2 o

- 0x0- 1, 4-di hydr o- 2H benzo[ d] [ | , 3] oxazi n- 63/:”) -benzonitrile orally, once

3
daily for 2 1 <&licRegimen Ysing thagiehior-5-@at-tisvatiayHayoxp- tidydihyafo-gHacebo pil | s

days 22 thro ; X 4RI I steroid

E:ont);i nation &&Eéﬁgg}g%raﬁm%@ %Egz%hkﬁ fn@%‘g%?gg[ﬁpggﬁ?cl e orally, once
daily for 2 1 daysA(rd’a%Z,Ialﬁhm@a@NOlel?-blllid;hiuhwentmb;iosz-ai@yngsnzuﬁlymfacebﬁ 2;3 I)Is
days 22 tfro lsqwady; Agws 24t 8oy EE L Rr.oug
%o?yg» cycl 1Ieas. ‘&%%g%ﬁéﬁh}io?& gﬁé\%d%@&gép%%%ét lr’gé‘{h#grr?ﬁ%g%ﬂzé@ﬁﬁma%‘ﬂ r?’g) t est
article will benzegiilgiine 2F-dely wwaithen dollowed bp 7 deys afplaoebowpilld, alxka assessed. Each

S S5m0 6 A 200
of placebo pi lebteaddl 26 21glaps foHowartyadgs of pldabd gillg, HiRfwedbydarss sl gued by 7
days of pl ace%%, Bliallrkletsed in the United States under the name Mircette) is planned.
» 15 Approximately 20 sites will participate with approximately 16 subjects per
' site.
The study will have 2 parts. Part 1 (days 1-84) of the study will evaluate the
ability of 3-Chloro-5-(4,4-dimethyl-2-oxo-1 s4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-
benzonitrile to produce ovarian suppression, along with evaluating cycle control, side
20  effects, and metabolic data. Part 2 (days 85-168) will continue to follow the subjects
to collect cycle control, side effects, and metabolic data. Each subject will participate
for up to 9 months, depending on the length of the subject’s screening period. Eight
(8) cycles will be observed. The first cycle will be a baseline observation of
* ovulation. Six (6) treatment cycles will be followed by 1 posttreatment observation
25  cycle to assess return to ovulation. The investigator will have approximately 9

months to enroll subjects.
The subjects will be healthy women of > 18 years of age who are younger than
36 years at the time of randomization. Subjects must have had spontaneous regular
(24- to 32-day) menstrual cycles for the 3-month period preceding entry into the
30  pretreatment observation cycle, excluding postabortal and nonbreastfeeding

postpartum subjects. The pretreatment observation cycle for all subjects will begin on
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C 30 ng of a compound of Table 2 for 21 days foll owed by 7 days of placebo
pills D Desogestrel 150 ng for 2 1 days followed by 2 days of placebo
pills, folvbewsihibys5 days of 10 nmg EE Each subject wil | poegisposshesbest
article on the first day of her nenstrual bleeding (first subject pack
only). Subjects will take test article orally, once daily for 28 days, at
approximately the sane tinme each day. Al subsequent subject packs w |
begin follow ng day 28 of the previous pill pack. Subjects will take test
article dail ydap ltdf(ﬁtbtsub@hﬁemt biintadeoul iehseg afidreompleddmethe pyathdys. 1t i's
antici pated that onﬁ nore treatment groups A, B and C receiving a

regi men of th¥CAYE Y‘f’b}? wi || have experience effective contraception,

i nhi bition of ovul@ki eamelt@Hséwgroaupaevsiddonﬁa\cgclaameaadiareiwigbe he fourth

week of each npnth of treatpent i the

3- Chl or 0- 5- ( 42dMipitisdn Fpchsugieg! ‘T”l‘:ﬁgg‘g?ﬂﬁw?‘&}% B‘@%‘Z%?g%]%? mensird

, 3] oxazi n-§- y$1}:ediwgrmmgwédt pacRBnlexmtE@ﬁ@htgéctgwmuradménpt@mema ~(4sandomi zed,
double blind, nulticenter, dose-r

D5 ol o oS ATk e T diby B 2 RO P G KOG RT e OB S8 6y ) -

benzonitrile ign@nadion ORBbnipaLsTE Bubjedtd RuBEkd Y Ciliofhay &, Alinpiacehrofid-1 s, and
a conpar at or él‘hhe conbi nation steroi dal OC deso estrel ig)bg’ﬁé 50 ng/ 20 ny
et hi nyl est r agibydrof2ybepzaldij by loxpan-breRsnmpitle p3lly, gce sip é‘MSI s,

fol | oned by 5S&Z?§’§m93ugik91ﬁ%1%@edEﬁﬁh@}s%pla&ﬁofbﬂlsléaaﬁsad (Sbadhers) wader t he
name Mrcette) is planned Prom mately 20 sites will participate with

?gpr oxi matiel ycyoless Shbjeass ass tejatsteroid- P@n@’ﬂ%’ﬂy Of gompaea(es: DSGApY ke vlrt 1

ays 1-84) o il

3-Chl or 0- 5- (4 aifg s & ‘ﬂgf{mgi' Sbggi{aq‘b(q‘g‘lﬁy%?ﬁd%&lbﬁ%‘fi” o e T WY 1) -

benzonitrile bbplmcrebdpﬂle(dmyam ehmolghﬁp)r, &Sbwe«hby éldws@f\l\ﬁ) uEEE\(éayméﬂl ng cycle
ggm r ﬁlu e ts :)d]? mgﬁiqﬁ%%ig)rgﬁgilgsct ere wi agg‘rbg‘a pos tn%eng 9}9 esin8\>g}1-ir:]k16n80)teéf\’1 H

article will be administered and return to ovulation will be assessed.

15 Each subject will be randomly assigned to receive one of the following:
Group Treatment
A 10 mg of 3-Chloro-5-(4,4-dimethyl-2-oxo-1,4-dihydro-2H-
benzo{d][1,3]oxazin-6-yl)-benzonitrile for 21 days followed by
20 7 days of placebo pills
B 20 mg of 3-Chloro-5-(4,4-dimethyl-2-oxo-1,4-dihydro-2H-

benzo[d][1,3]oxazin-6-yl)-benzonitrile for 21 days followed by
7 days of placebo pills

C 30 mg of 3-Chloro-5-(4,4-dimethyl-2-0x0-1,4-dihydro-2H-
. 25 benzo[d][1,3]oxazin-6-yl)-benzonitrile for 21 days followed by
' 7 days of placebo pills
D Desogestrel 150 ug for 21 days followed by 2 days of placebo

pills, followed by 5 days of 10 pg EE

30 4 Each subject will begin test article on the first day of her menstrual bleeding
(first subject pack only). Subjects will take test article orally, once daily for 28 days,

at approximately the same time each day. All subsequent subject packs will begin
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to collect cycle control, side effects, and netabolic data. Each subject

w il participate for up to 9 nonths, depending on the |ength of the

subj ect' sweeneaniorg peri od. Eight (8) cycles will be obgerusdoosHbeofirst
cycle will be a baseline observation of ovulation. Six (6) treatnent cycles
will be followed by 1 posttreatnent observation cycle to assess return to

ovul ation. The investigator will have approximately 9 m)nt hs to enroll
subj ects. The subjects will be healthy wonmen of > 18 y ‘gif. g}g@ who are
younger than faBowiaaday 2§ ofithepreyiggs rif P?‘%n&&'?ﬁ?%?’ilbtﬁke 'S%fl?f‘éc q @iy e had

spont aneous rﬁ&%ﬂ:{on(d%ﬁnghﬁu%gu&ﬂb/&ycl&?nﬂrua| cycles for the 3-nonth period
preceding entry ihto the pretreatnent observation cycle, excluding

postabortal and ndhiseatinipatedchatege HoBeTE FEATASPISTIRNPS b 8 angiCrerfi g Bat ment

observati on C\é% infen O?Pxe%\Jenﬁ&p\b@l%se t‘!*pleﬁex@@gﬂfé'&;tlo@étﬁ%a@epﬁfm tirhﬂblﬁéib&equent
spont aneous nefises after conpletion of restud% screening (visit 1).
The pr et r et nendationsad wlgiovps wilkhase P@HS&S é‘éfﬁtgrﬂ@ﬂ foursh pgek of gagte@pnthpt j cl e wil |

be admi ni sterg %I ch subject will begin test article on the first day of
her nenstrual e 'i ng (first subject pack only). Each subject pack wll
contain 3-Chloro-5-(4,4-

di met hyl - 2- oxg-é%m@écgchl%pthgl—h gRLd] [ 1, 3] oxazin-6-yl)-benzonitrile or the

steroid conbi ara Subj ects will take
3-Chl oro-5-(4, 4- dlArbhthpan thb28 buster contamers is made with a cardboard, paperboard,

1 days (s b PO BRSPS b i BiR s ooy 22 °

t hrough 28) f @ntar@ed:godioese a Syignec 6&2 18k egcientovldma aglaidy dosg of 9481 on OC

conpar at or, r 21
days (days 1 gﬂygf met#%Tzl oox\/(\)/edli ‘g%%rgcé{iygé O?QE?’EL%%Q gf’ﬁ g@%%lg?iseozz

thr f)ugh %ﬁ) fdﬂ_o:wleﬂ\ﬁi{znhyllﬁdﬁmjﬁpgﬁce&fﬁlnqo;EEe@mmS@ﬁ) tEﬁCbleﬁerZ@)ltam@i’t 6 |
cycl es. ere w al SO e 0S re nmen rticle
will be admi nfe¥SPREHSAY b uﬁwa%el%a(r%]\(évz\iﬁ‘ 22 %Aﬁgs‘gs&g}ég’gét‘&ég%’ﬁ subj ect
wi |l be ragdoni Mos'agéhxgt%&hhtbmmﬁc}el mﬁvwngeménttfdﬂbvfedlbbld\mnmf blEteggy bY7eat ment

A 10 mg of 3- %Qslagel; 8mt5st ;%cgntglngggptyve agen?xo- 1, 4-dihydro-2Hbenzo]

All publications cited in this specification, and the sequence listing, are
incorporated herein by reference. While the invention has been described with
20  reference to particular embodiments, it will be appreciated that modifications can be .
made without departing from the spirit of the invention. Such modifications are

intended to fall within the scope of the appended claims.
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, 3] oxazi n-6-yl)-benzonitrile for 2 1 days foll owed by 7 days of placebo
s B 20 ng of 3-Chloro-5-(4, 4-di net hyl -2-o0xo- 1, 4-di hydro-2Hbenzo[

, 3] oxvdi2006f01y075- benzonitrile for 2 1 days fol | owed byTiisdess23bs pl acebo
s C 30 ng of 3-Chloro-5-(4, 4-dinethyl-2-oxo-1 , 4-di hydro-2Hbenzo]

, 3] oxazin-6-yl)-benzonitrile for 2 1 days foll owed by 7 days of placebo
'S D Desogestrel 150 ng for 2 1 days followed by 2 days of placebo
pills, foll omedgfgélsiﬁ days of 10 ng EE Each subject will begin test article
on the first “her nmenstrual bleeding (first subject pack only).
Subjects will take test article oraIIy, once daily for 28 days, at

approxi mately the sarre ti me each day subsequent subject packs w ||

begi nf ol | owi ng day 128 OVse(q{éP&g\;qg@glgtlmhqpr@g@pon I bnedieanant for t ake t est

article daily o8hdddeption! Whedtih YRl hiRBicsHE ﬂgnﬂxtg%vﬁl&ﬁﬁtam?}[ gﬁﬂﬁgtﬁa%le bt 1S

anticipated that one or nore treatnent groups recelving a

regi nen of thécefpﬂ?/éfﬁlillér‘i’ewqglagﬁ&iésé&fﬁwléﬁé%’séw@émgmheémm acepti on,

i nhibition of cgfﬁ?hgf, .on, and all groups wi Il have nenses during the fourth
week of each non treat nent. le 9 - Kit of the Invention A blister
pack with 28 blist& coﬁﬁ’étﬂ@ﬁ%oﬁf@ nﬁ@%d@ﬁywsemldﬁ@af@acpja@@eboard foil

or plastic backiygig H&a@@&ﬁlp&%ﬂadlﬁ‘% Ql(ﬂ'&h@@%«%ﬁt c%ﬂéﬁ.ﬁ{ns of 884 pk'a&%gc; gontai ners

are arranged to houSe a sequence O S eac rovi di ng al’ly dose
of 10 ng of 3- Chl ®o- &%wommmﬂdyily@)sageumts of 1 to 7 days of a

- 0x0- 1, 4-di hydg, %Lb in-6-yl)-benzonitrile followed by 7
daily doses o?’ %rlég%{baggéﬁc 3.%3‘;‘ ggr’rpty blisters). Each blister container
may conveni ent|y béeretalyditiedlagy dotabeuniisdeing@Bked, e.g. starting with the
first of the 2 1 dosage units that contain the active ingredient followed

by 7 enpty blisters or by 7 dosage units that contain no active agent.
2. Use of the PR antagonist 3-Chloro-5-(4,4-dimethyl-2-oxo0-1,4-dihydro-

2H-benzo[d][1,3]oxazin-6-yl)-benzonitrile in the preparation of a medicament for
contraception, wherein said medicament is administrable to female of child bearing
age for 28 consecutive days, according to the steps comprising:

(a)v a first phase of from 21 to 27 daily dosage units of an active agent,
each daily dosage unit containing an active agent consisting of said PR antagonist, or
a pharmaceutically acceptable salt thereof;, and

(b) a second phase of daily dosage units of 1 to 7 days of a
pharmaceutically acceptable placebo, the total of the daily dosage units being 28.

3. The use according to claim 2, which comprises:
(a) a first phase of 21 daily dosage units;
(b) a second phase of 7 daily dosage units of an orally and

pharmaceutically acceptable placebo.

4. The use according to claim 2, which comprises:
() a first phase of 23 daily dosage units;
(b)  asecond phase of 5 daily dosage units of an orally and

pharmaceutically acceptable placebo.
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AUpubl ications cited in this specification, and the sequence listing, are
incorporated herein by reference. Wile the invention has been descri bed
with ref ewenoe/dim7parti cul ar embodi nents, it will be apprewsatosd2izbsat

nodi fications can be made w thout departing fromthe spirit of the
invention. Such nodifications are intended to fall within the scope of the
appended claims. CLAIMS: 1. Use of a PR antagonist in the preparation of a
medi cament for contraception, wherein said nedicament inhibits ovulation
and i s adm ni strabbe t oTHeasah&onfingthiclaéin Redlitiépna@Res Or 28 consecutive

days, according to ,the steps comprising: (a).a first phase of from2 1 to
Zgydai |y dosagg unfaﬁs O%ﬁgﬁps}gée[%é dzlé’é%fs?éee‘g{‘gﬁ dai |y dosage unit containing
sai d active agent ()nsisiccog pibsesdBdaMRIRBEAGAD bin orflB)ard Second phase of
dai | y dosage a pharmaceutical 'y acceptabl e pl acebo,

upits of. 1. to 7 days of A
the total of Pﬁaérmﬁ‘é?ufl ][Hc?g%teﬁggﬁrﬁ%tcgbooei ng 28. 2. Use of the PR antagoni st
3- Chl oro-5-(4, 4-di net hyl - 2-oxo-| , 4-di h?/drp- . N f
2H benzo[d] [ I, 3] oxazin-f-yl )-benzonitrile in the preparation of a
medi camsLt]1L0r contr ace"glei"ﬁ%?ccﬂlﬁé%?ﬁla%?d”m%?ﬁ is admnistrable to

femal e of child be@)ing megephagy of29 dad&REhinkg days, according to the steps
conprising: (a) a {'érst phase of from 2 ?Lééto 27 daily dosage units of an

active agent, each(®daj 13 cERdnyasentil dabpdasageriniigotan aigiiand agent consi sting

of said PR anpagfatdutical§lacépRBRIPIHRESHL i cal |y acceptable salt thereof; and
(b) a second phase of daily dosage units of 1to 7 days of a

phar maceutical |y acceptabl e placebo, the total of the daily dosage units

being 28. 3, The use acedthlPR diiabhiliiig prodafifh GATLGHRN AF) 3 first
phase of 2 1 daily d_o{sﬁ;}g;{;m ts; (b) a second phase o ally qlosage units
of an orally &AaEeREP 1R g2id mgdigarecapisgdminisyiable édfsmale of child bearing

age for 28 consecutive days, according to the steps comprising:

(a) a first phase of from 21 to 27 daily dosage units of an active agent,
each daily dosage unit containing an active agent consisting of said PR antagonist;
and

b) optionally a second phase of 1 to 7 days in which no effective amount

of an active agent is administered, to total a period of consecutive days being 28 days.

8. The use according to claim 1 or 7, wherein the PR antagonist is
selected from the group consisting of mifepristone, onapristone, lilopristone,
asoprisinil, CDB-2914, 5-(3,3-dimethyl-2-ox0-2,3-dihydro-1 H-indol-5-y1)-1-methyl-
1H-pyrrole-2-carbonitrile; 1-methyl-5-(2'-oxo0-1',2'-dihydrospiro[cyclobutane-1,3'-
indol]-5'-yl)-1H-pyrrole-2-carbonitrile; 1-methyl-5-(2-0x0-2,3-dihydro-1H-indol-5-
yD)-1H-pyrrole-2-carbonitrile; 5-(3-Ethyl-2-oxo-2,3-dihydro-1 H-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-1 H-indol-5-y1)-
1-methyl-1H-pyrrole-2-carbonitrile; 1-Methyl-5-(2'-0x0-1',2'-
dihydrospiro[cyclopropane-1,3'-indol]-5'-yl)-1H-pyrrole-2-carbonitrile; 5-{(3R)-3-
ethyl-3-methyl-2-ox0-2,3-dihydro-1H-indol-5-y1]-1 -methyl-1H-pyrrole-2-
carbonitrile; 5-[(3 S)-3-ethyl-3-methyl-2-0x0-2,3-dihydro-1 H-indol-5-y1]-1-methyl-
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4. The use according to claim2, which conprises: (a) a first phase of 23
dai ly dosage units; (b) a second phase of 5 daily dosage units of an orally
and phar mmoeuddgmal’sy accept abl e pl acebo. 5. The use accowrdirng2460s/023788 m 2,

whi ch conprises: (a) a first phase of 25 daily dosage units; (b) a second
phase of 3 daily dosage units of an orally and pharnmaceutically acceptable
pl acebo. 6. The use according to claim2, which conprises: (a) a first
phase of 27 dai]y dosage units; (b) a second phase of 1 daily dosage units
of an orally d#dgﬂ?gﬁ'?rﬁ%‘ém‘m%ilap Lpethabp4bp &-tHmgbebyoxa2, 3diydest- 1B PR
antagoni st i n iideesRNERRhAkdI07-@fboRitTE N RFBItd S my@t r aception, wherein
sai d medi cament is admnistrable to female of child bearing age for 28
consecutive days, according to th& step¥ conprising: (a) a first phase of
from2 1 to 27 daily dosage units gf—gn actve agent, each daily dosage
unit containing an active agent cofisi S{i of sai drPR ant agoni st; and (b)
optionally a second phase of w 0 y W no effective anount of an
active agent is administered, to totjal a

28 days. 8. The use according to cléﬁrp S ~wferein the PR antagonist is
sel ected fromthe group consisting of iifepfistoNe, onapristone,

il opristone, asoprisinil, CDB-2914, Re Ri

5- (3, 3-di met hyl - 2- oxo- 2, 3-di hydro-| Hindel -5-yl)-1-methyl | H

pyrrol e-2-carbonitrile;

| - met hyl - 5- ( 2'whgsean:r , 2' - di hydr ospi ro[ cycl obut ane-1, 3' -

indol]-5"-yl)-1H pyr -2-C ni.trlle;

| - et hyl - 5- ( 2- oxo- g‘ %ﬂ&ﬁﬁ gr g{kgﬁf‘}bﬁétg}eggl-ky%? Fyeloglioh Gae Caalbenyh opGhior 1 i | e

5- ( 3- Et hyl - 2- ¢%e@¥kgn@; di hydro-|1 Hindol -5-yl)-1-methyl | H

pyrrol e-2-carbonitygi] e . ..

5-[ (3R) - 3- et hyl - 2- gi%“?iz‘,‘%fed?aﬁ};‘/‘ dependently sepeted fram the prqupppnsisting of

| H pyr r ol e- 2- dgdiogen, blkyl, end substituted alkyl; or

5-1(3S) - 3,_ et hyl - 2- %(gﬁ(gkﬁ;rg{aﬁ

CHz-; nis0,1,2,0r3;

grg trogédw';'-t(l) H)glg la_nsn_g)z/\lll fogether contain ~CH,-(CHy),-

R4 is hydrogen or halogen;

Rsis hydrogen;

Rg is hydrogen or halogen;

R; is hydrogen, alkyl, or halogen;

Rg is hydrogen;

Ry is hydrogen, alkyl, substituted alkyl, or COOR";
R” is alkyl or substituted alkyl;

and a compound of formula II:

. R1 RZ
R
79
/AN
R F'a3
i

wherein;
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1-nmet hyl - 1H pyrrol e-2-carbonitrile; 1-Mthyl-5-(2"-oxo- o

V, Tdi hydr ospi r of cycl opropane- |~ -indolJ-S -yl J-1H pyrrol e carbonitrile;
5-1 (3R) - 3w0 2006/017075 _ PCT/US2005/023798

et hyl - 3- net hyl - 2- oxo- 2, 3-di hydro-1 Hindol -5-yl]-1-nethyl-1H pyrrol e-2-
carbonitrile; _

5-1(3S) - 3-et hyl - 3- rrethyl 2- 0x0- 2, 3-di hydro-I Hindol -5-yl]-I-nmethyl| H pyrrol
e-2-carbonitrile;

| - met hyl - 5- (1, 3, 3-t Wﬁ& ﬁsﬂmdzp?ﬂéentzu‘@ﬂmewml@fi¢¢frm@1e-group COHSlstmg of .
5-yl) -1 H pyrr oliec 2o ik nlswshﬂu&d@t&@m B hKeAH! @pdiint ¢ein: 'S
hydr ogen, al kyl_, lsubst?kft?ut ed al ky cy C‘Ie%ar‘@zk ¢ H‘H &é nllﬁ "‘ﬁ% ‘or C3 to
G5 al kynyl : RAKIYRCaCeallomyl ﬁ‘&éB@F?é@mt? Go & thedo €x oidatkel, gllllswpted

consi sting of (twtdmgﬁdl@auahka‘f}l; su@@tﬂut@&’g?f h&%@ﬂh@'éﬁﬁét&%h%@ﬂpc R3 are

taken together_ to,form ng and tog her cont ai 'CH2-; nis
o 1, 2, gor 3:CRR a.agdhﬁ @@en or hal ogen; R5is hydrogen; R is hydrogen or

hal ogen; R7 is hydippgend R kY ks yal.ogen; R is hydrogen; R9 is hydrogen,
al kyIg substit ut ed oaI kf}lld oérwcé%g{lt_),g%lA is alkyl or substituted alkyl; and a

compound of formul & I | : aFarboihbased A iR mamber@bsaturated spiepetideing; substit uent s

sel ected fromthe oup g substituted G to
Calkyl, Cto %Pkenﬁlgéméd %’lte(?t ltjotogexa%%d ép%gg%fg %}‘a‘”@z‘ 1% o6 al kynyl ,
substi t ut ed @aﬁ@o%om%mﬁCarbDrt@rl@ncipclbl@thy,lqr substituted C3 to C

cycloal kyl, aryl, gybsthiibatRbyS o HBLEPAGY RISy RURSE LAHES et erocyelic,
CORA, and NRBCO:\’A;

backbone one to three heteroatoms selected from the group consisting of O, S and N;

the spirocyclic rings of a), b) and ¢) being optionally substituted by from 1 to 4
groups selected from the group consisting of fluorine, C, to Cg alkyl, C; to C¢ alkoxy,
Cy to Cs thioalkyl, CF;, OH, CN, NH,, NH(C; to Cq alkyl), and N(C, to Cg alkyl)y;

R*is H, C, to C; alkyl, substituted C, to Cs alkyl, aryl, substituted aryl, C, to
Cs alkoxy, substituted C, to Cs alkoxy, C; to C; aminoalkyl, or substituted C; to C3
aminoalkyl; ‘ '

RBis H, C, to C; alkyl, or substituted C; to C; alkyl;

R’is H, OH, NH;, C; to Cg alkyl, substituted C; to Cg alkyl, C; to Cg alkenyl,
substituted Cs to Cs alkenyl, alkynyl, substituted alkynyl, or CORS;

RCis H, C; to C4 alkyl, substituted C, to C4 alkyl, aryl, substituted aryl, C; to
C,4 alkoxy, substituted C, to C, alkoxy, C; to C, aminoalkyl, or substituted C; to C4
aminoalkyl;

R*is H, halogen, CN, NO,, C; to Cg alkyl, substituted C; to C alkyl, alkynyl,
substituted alkynyl, C, to Cs alkoxy, substituted C, to Cg alkoxy, amino, C, to Cg
aminoalkyl, or substituted C; to Cg aminoalkyl;

R’ is selected from the group consisting of (i) and (ii):

@) a substituted benzene ring having the substituents X, Y and Z as shown
below:
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or RL and R2 are fused to form a) a carbon-based 3 to 8 nenbered saturated
spirocyclic ring; b) a carbon-based 3 to 8 nenbered spirocyclic ring having
in its bagbhkosmiore or nore carbon-carbon doubl e bonds; romr/usP003/023798
carbon-based 3 to 8 nmenbered heterocyclic ring having in its backbone one
to three heteroatons selected fromthe group consisting of O S and N, the
spirocyclic rings of a), b) and c) being optionally substituted by from1
to 4 groups selected fromthe group consisting of fluorine, G to C6 al kyl,
C to C6 al koxy, C, to C6 thioalkyl, CR3 ﬂ—l CN, NH2, NH(G to C6 al kyl),
and N(G to C6 alkyl)2; RAis H G tq kyl, substltuted G to C3

al kyl, aryl, substituted aryl, C tox substituted G to C3 al koxy,
C to C am noal kyl, or substituted C &g ym noal kyl; RBis H G to C3
al kyl, or substituted Cl1 to C3 alkyl; R37s OH, NH2, G to C6 al kyl,
substituted G to C6 alkyl, C3 to C6 alkenyl, substituted C3 to C6 al kenyl,
al kynyl , substltut\éhﬁffankynyl or CORC, Rcis H G to C alkyl, substituted
C to C alkyl, aryl, s tg | ed G to
O LS Ayl SURLLRL e ol PRt pated O o
H hal ogen, OhlkyIN®bstitGied Co tai6; alkdydikengh pbstituigd alkeryl, allyngls subistyted  al ky nyl,
substituted a Shi Lyt am no,

C to C6 am n%lgﬁ}i{flcl tSJC 5&8:? '?J {i(&g&ﬁ&,%‘@ %%é)zgmeﬁtga%%{l}gal%y?gdﬁgﬁg?{ggt ed from
t he group con€§i s>t¢3rtgnoalkm(y, pminedC ( foiGs:amincplkyl, suhisetured § delChaminedlkyly i ng havi ng

ar oup consi ot 195 Gro s PG TRy SRS peRpBUAERAT. rlk ko RIRE {07
al kyl, al kenybackbmtesltuoBUtemdoaadnksein;cbtpd &blhuthgrpulsmususmrtglﬂféh Satiidyyl , G to C3
al koxy, SUbStlTOthDegchDt d%k*%d‘i?"y’ C to C3 thioal koxy, subst i t ut ed

RP is H, C, to Cs alkyl, substituted C; to Cs alkyl, aryl, substituted aryl,

C, to C; alkoxy, substituted C, to Cs alkoxy, C; to C;aminoalkyl, or substituted C; to
C; aminoalkyl;

RE is H, C, to Cs alkyl, or substituted C; to Cs alkyl;

Y and Z are independent substituents selected from the group
consisting of H, halogen, CN, NO,, amino, aminoalkyl, C; to Cs alkoxy, C; to C4
alkyl, and C, to C; thioalkoxy;

wherein X, Y, and Z are not all H; and

(i)  afive or six membered ring having in its backbone 1, 2, or 3
heteroatoms selected from the group consisting of O, S, SO, SO, and NR® and
containing one or two independent substituents selected from the group consisting of
H, halogen, CN, NO,, amino, C, to Cs alkyl, C, to Cs alkoxy, C, to C3 aminoalkyl,
COR", and NR°COR;

RFisH, C, to Cs alkyl, substituted C; to C; alkyl, aryl, substituted aryl,
C, to C; alkoxy, substituted C, to C; alkoxy, C, to C3 aminoalkyl, or substituted C, to
C; aminoalkyi;

RC is H, C, to Cs alkyl, or substituted C; to C; alkyl;

R%is H, C, to C3 alkyl, or C; to Cq COzalkyl;

or pharmaceutically acceptable salt thereof.
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C to C3 thioal koxy, amno, G to C3 am noal kyl, substituted G to C3

am noal kyl, NO2, C to C3 perfluoroalkyl, 5 or 6 nmenbered heterocyclic ring
cont ai ni ngoiod/diso7®ackbone 1 to 3 heteroatons sel ected fPrwrostévs/ogsresip
consisting of O S, and N, CORD, OCORD, and NRECOR D, RDis H, G to C3

al kyl, substituted G to C3 alkyl, aryl, substituted aryl, G to C3 al koxy,
substituted G to C3 al koxy, G to C3 am noal kyl, or substituted G to C3
amnoalkyl; REis H C to C3 alkyl, or substituted G to C3 alkyl; Y and Z
are i ndependent subst i t[lseﬂft‘he$°RIaatagadstBr@mmbhe@gmmptthmsx@unnigh;dfo H,

hal
rol e ont ke RN R frponitle KR cGpetiie wigheih 8 LY Lo or S«

merber ed ri ngmbaviniGit ishdinistharkb @ntlelof cRild ¥arify Jfg%tfeﬂmdo‘ﬁMuS\elcﬁgzi, ed from
the group consisting of O S, SO SO2 and NR6 and contai ning one or two
i ndependent s%PS%rtdf“tg @ festeDs FURRTSHEE 1 om t he group consisting of H, hal ogen,

CN, NO2, am no, Ciafo Gfﬁktl@mhse o@froﬁn@lQ32ahéi@>ﬂﬁsag@unﬂ@ofﬁnamu&(h§éﬂ(y| CORF,
and NRGCOR F; RFls H G to substltutedg QP C3 al kly aryl,
substituted apaghdaify d%ge&ntzfpwawg agaf}gvte,agw &epsing of e B 4aggnt™ 1o 3

am noal kyl; ofpgsubstituted Qto am noal kyI RG | s H G to C3 alkyl, or
substitutedCi to C3 alk C3. al ky or C oC4C1)2aIkyI
or pharmaceutical ) acé’@é?’&‘@b’é Sgcé’P@ p‘[‘%ﬁ"e?’é’oﬁ" 7glay‘U§‘é”lB?h P Rifepy AU Goni st

3- Chl or 0- 5- (44AndicHR e@él‘xt‘ xga&}ﬁﬁls’te;ad‘lt‘ocibtgyﬂﬁgd of consecutive days being 28 days.
2H benzo[d] [ I, 3] oxazi n-6-yl)-benzonitrile for contraception, wherein said

nmedi canent is admnistrable to fenmale of child bearing age f or 28
consecutive days, F&COWE REmbQulibBly SERR% G doddphiSes: () a first phase of
from2 1 to 27 daily dosage units 0Of an active agent,
(a) 21 to 27 daily dosage units of an active agent, each daily dosage unit
comprising an active agent containing an active agent consisting of a PR antagonist;
() 1 to 7 daily dosage units of a pharmaceutically acceptable placebo,
wherein the total of the daily dosage units is 28; and '

(c) one or more packages for said daily dosage units.

11. A pharmaceutically useful kit which comprises:
(a) 21 to 27 daily dosage units of an active agent, each daily dosage unit
comprising an active agent containing an active agent consisting of a PR antagonist

having the formula:

or a pharmaceutically acceptable salt thereof;
(b) 1 to 7 daily dosage units of a pharmaceutically acceptable placebo,
wherein the total of the daily dosage units is 28; and

(©) one or more packages for said daily dosage units.
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each daily dosage unit containing an active agent consisting of said PR
antagoni st; and (b) optionally a second phase of 1 to 7 days in which no
ef fecti vewermoesnt17er an active agent is adm nistered, toptotmboossrizos of
consecutive days being 28 days. 10. A pharmaceutically useful kit which
conprises: (a) 2 1 to 27 daily dosage units of an active agent, each daily
dosage unit conprising an active agent containing an active agent
consisting of a PR anta onl st; g{éb 1to a daj | qltsage units of a
phar maceutical | y a]czcept K8 apffosdingg claRdp &F hlst QFRASSE the daily dosage
units is 28; and (@) O0ng deily ARLE Basjeages for said daily dosage units. 11.
A pharnaceutical ly usef ul klt i ch corrprl ses: (a) 2 1 to 27 daily dosage
units of an activebhgeritdeilgdeseeagitspt apralheandph RIRAGRICR LY FGeRFP Gct | ve agent
containing anyaghpbve agent consisting of a PR antagoni st having the
formul a: or a pharmaceutically acceptable salt thereof; (b) 1 to 7 daily
dosage units of a pharmaceutically acceptable placebo, wherein the total of
the daily dosage upy tSTh%k%%cco@mﬂg(oQ)alﬁneoem Wi dRapkeaes for said daily
dosage units.12. Thé kit according to claim 10 or 11, which conprises: (a)
2 1 daily -dosage Lﬂa)t523ahdye<kﬁ)ige7umtmn9 dosage units of an orally and
pharmaceutical |y a¥it ai m 10 or
11, which conpri s:@ %a(%lg dg%aiﬁgﬁﬁ%oogéggraigﬂﬁd@&gﬁ&@&fa@llg%ggﬁ@ dosage
units of an ophtdbp. and pharmaceutically acceptabl e placebo. 14. The kit
according to claim10 or 11, which conprises: (a) 25 daily dosage units;
and

14.  The kit according to claim 10 or 11, which comprises:

(a) 25 daily dosage units; and
(b) 3 daily dosage units of an orally and pharmaceutically acceptable

placebo.

15. The kit according to claim 10 or 11, which comprises:
(a) 27 daily dosage units; and
(b) 1 daily dosage units of an orally and pharmaceutically acceptable

placebo.

16. A pharmaceutically useful kit which comprises:
(a) 21 to 27 daily dosage units of an active agent adapted for transdermal
or mucosal delivery, said active agent consisting of a PR antagonist, and

(b) one or more packages for said daily dosage unit.
17.  The kit according to claim 10 or 16, wherein the PR antagonist is

selected from the group consisting of mifepristone, onapristone, lilopristone,

asoprisinil, CDB-2914, a compound of formula I
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(b) 3 daily dosage units of an orally and pharmaceutically acceptable

pl acebo. 15. The kit according to claim 10 or 11, which conprises: (a) 27
dai |y doswogeossnitters and (b) 1 daily dosage units of an ecaldsyosanes79s
pharmaceutically acceptabl e pl acebo. 16. A pharmaceutically useful kit
whi ch conprises: (a) 2 1 to 27 daily dosage units of an active agent
adapted for transdermal or nucosal delivery, said active agent consisting
of a PR antagonist, and (b) one q nore packages for said daily dosage
unit. 17. The kit according to cl & 7 or 16, wherein the PR antagonist is

selected fromthe group consisting onapri st one,
l'ilopristone, asoprisinil, CDB-29X R2fornula | 1 wherein: R
i s hydrogen, alkyl, subst i t ut@ Cto Calkenyl, or C3to
C6 al kynyl; R2 and R3 are each inde edl fromthe group
consi sting of hydrogen, alkyl, and wed™al kyl; or R2 and R3 are
taken together to forma ring -CH 2- (CHZ)n CH2-:\n'is 0, 1, or 2; Ris
hydrogen; R5 is hydrogen; R is hydrogen; R®&s hygfogen or alkyl; R8 is
hydrogen; RO is hydrogen, alkyl, substitgted alkyl or COORL; RA is alkyl or
substituted al kyl; and

wherein:

R, is hydrogen, alkyl, substituted alkyl, cycloalkyl, C; to Cs alkenyl, or C3 to
C alkynyl;

R; and R; are each independently selected from the group consisting of
hydrogen, alkyl, and substituted alkyl;

or R, and R; are taken together to form a ring —CH;-(CH2)s-CHy-;

gende

nis0, 1, or2;

R4 1s hydrogen,;

Rsis hydrogen;

R is hydrogen;

R; is hydrogen or alkyl,

Rg is hydrogen;

Ry is hydrogen, alkyl, substituted alkyl or COOR?;
R* is alkyl or substituted alkyl; and

a compound of formula I:

R' R?
5
R ! N o
LN
R4 ,@(3
11

wherein:

R! and R? are independent substituents selected from the group consisting of
H, C; to Cs alkyl, substituted C, to C alkyl, C; to Cs alkenyl, substituted C, to Cs
alkenyl, C, to Cs alkynyl, substituted C; to Cg alkynyl, C; to Cg cycloalkyl, substituted
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a conpound of forrmula Il: Il wherein: R and R are independent substituents
sel ected fromthe group consisting of HH G to C alkyl, substituted G to C
al kyl , Cavoeomabdksnyl, substituted C2 to C al kenyl, C2pto/iS2@iskysvys ,
substituted C2 to C al kynyl, C3 to C cycloal kyl, substitutedC3 to Cg
cycloal kyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic,
CORA, and NRBCOR A; or RlL and R2 are fused to form a) a carbon-based 3 to
8 nmenbered saturated spirocyclic ring; b) a carbon-based 3 to 8 nenbered
spi rocyclic riGgokavyalenliyh arglssubstititbdargl, BeterodycliBBuBstIRASPRAESERON doubl e
bonds; or c) GIQKQQQN%&?@%AS to 8 nenbered heterocyclic ring having in its
backbone one to three atons selected fromthe group consisting of O
S and N, the spirooyRl amd Rianggusaftodrm: b) and c) being optionally

substituted by from1 to 4 grou se] ected fromthe group consisting of
fluorine, G to Cakyl a(’:f’gtga %ffmi'a?&beftéfsatw%swrﬁmaww, CF3, OH, ON,
NH2, NH(C, to C6 abkyl )aCﬁB@h M@3M@nl@ér&wphg@yc%dghﬁmg% igo C alkyl,
substit ut ed O substituted aryl, al koxy,

substituted GP2 fl%oﬂﬁoré?lq{&&?ec O"E@rl@“éﬁ‘i‘brt‘b%crqg&l‘” or substituted G to C3
am noal kyl ; RB is By O at@bémBbatdyios tﬁéml%ﬂ&ﬁ{e'tetrébtyglqjc tgg ﬁagmgn g kyl; R31is

H OH4 NH2, G l%%alkﬁ-ﬁ substituted G to C6 Kyl toCGaIkenyI

substituted CPRPORBONGIR ?ﬂheteé?ar{%%/%d“@ﬂtﬁ?t”itbmréﬁp eanikigting of CthandN; Rc is
H G to Calkyl, seaskodyul fhPbhd to
C4 al koxy, substl tut eg yu go % % ¢ Béfﬁgop%){;h Sﬁb@@&%w%&% stl tut ed

C to C ami nod@f WP s® ?-?&edl @thhergémgewsn@tofmlne & t@ 66 @SylaCksoICG adwigt i t ut ed
G to C al kyl g %@yﬂﬁdalky$lm§toltélé@ﬁ®ﬁ4 W@Jmcgall&ﬁ %W%& all?}f stituted

G to C6 al koxy, am,no
Ais H, C; to Cs alkyl, substituted C, to C; alkyl, aryl, substituted aryl, C, to

C; alkoxy, substituted C; to C; alkoxy, C; to C; aminoalkyl, or substituted C; to Cs
aminoalkyl;

RBis H, C, to C; alky}, or substituted C, to C; alkyl;

R? is H, OH, NHj, C; to Cs alkyl, substituted C, to Cs alkyl, Cs to Cg alkenyl,
substituted Cs to Cs alkenyl, alkynyl, substituted alkynyl, or CORE;

RCis H, Cy to C4 alkyl, substituted C, to C, alkyl, aryl, substituted aryl, C; to
Cq alkoxy, substituted C, to C4 alkoxy, C; to C4 aminoalkyl, or substituted C, to C,
aminoalkyl;

R*is H, halogen, CN, NO,, C; to Cs alkyl, substituted C; to Cg alkyl, alkynyl,
substituted alkynyl, C, to Cs alkoxy, substituted C; to Cg alkoxy, amino, C; to Cg
aminoalkyl, or substituted C; to Cs aminoalkyl;

R’ is selected from the group consisting of (i) and (ii):

(i) a substituted benzene ring having the substituents X, Y and Z as shown
below:

wherein:
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am noal kyl, or substituted G to C6 am noal kyl; R5 is selected fromthe
group consisting of (i) and (ii): (i) a substituted benzene ring having the
subst i t uewb00601778nd Z as shown bel ow. wherein: X i s selpectisdoosnesms he
group consisting of H halogen, CN, G to C3 alkyl, substituted G to C3

al kyl, al kenyl, substituted al kenyl, al kynyl, substituted alkynyl, G to C3
al koxy, substituted G to CJ alkoxy, G to C3 thioal koxy, substituted G
to C3 thioal koxy, amino, C to C3 am noal kyl, substituted C to C3

am noal kyl, NOG2, G tOXQBsaedtédMﬁﬂﬁlgl&)ub,coﬁslmhg6fnpm@eﬁcbmﬁr,eb@e;ycl icring
containing in its backbone 1 tog het er o%toms SE| e_&t romthe group

consi sting of alkyl, sgbstipiad § t"&ﬂﬂ‘yl AR I » fubstifu to C3

al kyl, substi 511&1@1@ &?‘ alf?ox’%) L%Ismtut%ﬂﬂ to @}@l&x&@ﬁt@@%&dlkq;@l subGit&tedl KOXy,
substltut ed C t o C3am noal k or SUbit%t't'Utajd G to C

ani noal kyl ; R& ﬁosCSFblO@(ORYQmEBIOa(FIk‘WQ a’(ﬁ‘f’“"%‘&b‘sf%ﬁ‘éﬂ‘@é Coto ¢paregoalk Y and Z

are |ndepende | Glt@ﬁi &B&éﬁﬁé?& RélEn M&Jrﬂﬁ Mot Of H,
hal ogen, ﬁg wqﬁlb%%&gg%?ﬂgg v C to C3 %%ox & a ‘ qffcn\glskyl and C]
’ 1

to C3 thi oaI kb@cybonméﬂélhﬁtewatms sal%@e%fr%@er%?upaﬂopﬂﬁmg%Q five or six
menbered ring Bﬁ‘”'@@okﬂ dn;ismp?@@ﬁmne 1, 2, or 3 heteroatons selected from
the group consisting of’ O S, SO, S and NR6_and contai ni ng .one or, two

i ndependent subst i tuent& is 8, B¢ tocles AlleybrnbsigtasrGuip Co alkzl, el spbsghutad arfla| ogen,
CN, NC2, am ”ERE%S&%&&%%&%&E%@] t(93 aﬁ(o% KXy e, me&&kﬁ?’or%ﬁhﬁgﬁédky]'to CORF,

and NRGCOR F; , substituted to C3 al kyl, aryl,
substituted aCyhmingGalkylp C J al koxy substltut ed G to C3 al koxy, CI to C3

ani noal kyl, or substityedCp, {0%3%@%,@{1&%@1 to C; alkyl;

Y and Z are independent substituents selected from the group
consisting of H, halogen, CN, NO;, amino, aminoalkyl, C, to C; alkoxy, C; to C4
alkyl, and C; to Cs thioalkoxy;

wherein X, Y, and Z are not all H; and

(i)  afive or six membered ring having in its backbone 1, 2, or 3
heteroatoms selected from the group consisting of O, S, SO, SO, and NR® and
containing one or two independent substituents selected from the group consisting of
H, halogen, CN, NO;, amino, C; to C4 alkyl, C; to C3 alkoxy, C; to C; aminoalkyl,
COR*, and NR°COR';

Rf is H, C, to C; alkyl, substituted C, to C; alkyl, aryl, substituted aryl,
C; to C; alkoxy, substituted C; to C; alkoxy, C; to C3 aminoalkyl, or substituted C; to
C3 aminoalkyl;

R% is H, C; to C; alkyl, or substituted C to C; alkyl;

R®is H, C; to C; alkyl, or C; to C4 COzalkyl;

or pharmaceutically acceptable salt thereof.
18. A pharmaceutically useful kit which comprises:

(a) 1 to 27 daily dosage units of an active agent adapted for transdermal or

mucosal delivery, said active agent consisting of a PR antagonist having the formula:
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RGis H G to C3 alkyl, or substituted & to C3 alkyl; R6is H C to C3
alkyl, or G to C4 CO 2al kyl; or pharmaceutically acceptable salt thereof.
18. A phawomeeutiveral | y useful kit which conprises: (a) Pcras2isededhy dosage
units of an active agent adapted for transdermal or nucosal delivery, said
active agent consisting of a PR antagoni st having the fornmula:or a

phar maceutically acceptable salt thereof; and (b) one or nore packages for
said daily dosage unit. 19. A nethod of contraception in a femal e of

chi | d-bearing age, which conprises ddéiNvering a daily dosage unit
containing an effective anount of anactive agent consisting of a PR
antagonist to a fermal e of child bea ageypvenya period of 2 1 to 27
consecutive days followed by 1 tq ORS |_\P¢ cgays in which no effective
anount of an active agent is del Clered t s s/ugj ect.

o]

or a pharmaceutically acceptable salt thereof; and

(b) one or more packages for said daily dosage unit.

19. A method of contraception in a female of child-bearing age, which
comprises delivering a daily dosage unit containing an effective amount of an active
agent consisting of a PR antagonist to a female of child bearing age over a period of
21 to 27 consecutive days followed by 1 to 7 consecutive days in which no effective

5 amount of an active agent is delivered to the subject.
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