WD 2007/ 054770PCT/ 1 B2006/ 003080 Compounds Useful in Therapy This
invention relates to novel conpounds, and their derivatives, which
are useful in therapy and to processes for their preparation. It also
rel ates toWORBHHdE%at es used in the preparation of suchCEERRSIAHSO
and derivatives, conpositions containing themand their uses.
Endonetriosis is a common gynaecol ogi cal -Hi sease that affects 10-20%
wonen of reproductive age and manifests itself In the presence of
funct-i onal ectopic endonetri al g&%‘ﬁd@@ﬁwﬁ%mpt | ocati ons outside
the uterine cavity {Prentice, A . B , 93-95.). Patient's
w th endonetriosis may present with many different synptons and
severity. NB& t‘“"@'ﬁ'ﬁ'ﬁtﬁ'ﬁ’{ef 9 Aevel $ogpeKpdsER® el deriyativeny whigh aig risefulpe khefapy and to
pai n, dysparceessésator thyis preparition. NieARS rélae @, infoenaitted Debarth N plRparktd® 6 such
pai n, i nferbhloid andHeAfiiiel SoRtiifRicthidhgeridih ikt @3s.ar e al so part of
the constellation of synptons of endonetriosis. Oiginally described
by Von Rokitansky in 1860 {Von Rokitansky, C. (1860). Ztsch K'K _
Gesel | sch &efomaisipsiy ia a semmgnapinaglogisdl Hisew¢ tat afiedie1030%0romea biregredueive sgecid
endomet r i oasifests itiei ¢ tapreseiieto? fundionafectdplt R@metribl daRdsCall steddted £ 1ot ditside
Gynaecol nge%inééﬁigﬁﬁéntéce,w toBo1) 38k 324, %9-9&?.--%@%%&%&3&@ & %férgsterﬁt'w‘ﬁh
u he ‘nost w.del y accepte Reory Te the

Investigation%%g-62.2,d25t‘,t S 'y af [ s ‘the
ol ant at i GRM SErELYRRERS el MestAREANY i lAlsengpes, b bropis apic pain
Jour nal of dERewsiEr pysehegia.apenawiegirolgyer labdond2p ol pain, TifertiBa vjosizg anthean yn
proposes t histuritioh @rechsv parod e Binsefiatie ¥l yifptofns @8dnSonicFiodis. CONSequence  of

retrograde di ssem nation and i nplantation of endonetrial. tissue into

t he peritoneal cavi duri menstruation. Follow ng attachnent, the
fragnent s GrOEHGGTERR BhYadtidirny b 40 A RoNGORIG (60 dirtiok st
of prolifefeEs ah VP sHEGE nde srattpathogeretis afrridanetiosisris eintiear kA L. A. (1999),
cont [ ol Si' Ciinicalo OBtttk fﬁ prgewﬁgyfﬁl segsean ies. Ketloom! Qﬁ%ecojlggic & Obstetric -
nmenstruati S v, iU D,

(H tchcock s R B ¥ @g}' i B E‘iﬁﬂ B30 HNE R IE R s, o g, thery
850 862, 1. (SFERoR; 4 AUy fmeica A9ak gk Qsiefrief Cyapecqiogy. (4 \i8@fi4va| The Sampson
endonet ri 0Py BePoseRcv MFodseopmentanf ieademelisxs is 2 eneqneaei of rersgradecissemisdion
commonl y, @eriplanetiah of Re@rRiiEl R8s intoT e f¥BpRAEI SdvheSurl rdnbABHNENEoBL)
| _eSI on gr OéMaE'mWhtt, {ﬁb ﬁas{cﬂﬁts Q?én\ébrﬁetmnﬁreﬁrni?a Q%E?t.ﬁdr g@fjlpl l%ao %%ergg d c[eogp ;9 oliferation

| i ganment s, fdal Lﬁ%l an Lfbels,. cervix, vagl.na, per f’oneum. nd’Che ;Sou{:aﬂ

of Dougl as®™A14"d %%_tmge?}"grsé? °uR QOTENY COUPIE dmomen Wi pRtet Geliarin tubes,
st ruct ur al eHRSEAIe MerEtrYaGPn APEeqEe Pe @ Wivgrsalpheriomynon il PUT KHighaoeld, A). Botish dournal
adhesi ons @inGbsfeirbs @S GnaedipgP BENBEDIs62 B N AR REsE4s8 SfiSn GRAIFRE XBINAY §6ktovaginal
medi cal |y 2bheites8! & abdedomyBE" Galidh® st SRloh@iorha %rgd, ;rﬁcgﬁ\é:?m%&?y. peritoneal

ectopic legion tissye. SUI’_%I cal_Intervention can . .

conservati Ve, e&f"ﬁ?’n&%"@’%?' & R achRR apd ISPty Wihingbr eelifsi g the pagigpebroad
patient, o EdnRHigements, &lispian 4des sprvik.orginee yesitogeui and drsepoudhof Obuglang At its most
di ssect i oreeddre, tehdometribsiacay catisaQirofouR®e@ciurafMEdificetioh & AGtdRad! AP titthind hut-

total abdojgdnabnebymted &sRMy and bilateral sal pi ngooopherectony.
Medi cal pharmacol ogi cal treatnents such as the androgenic therapies,

danazol and gestrinone, the constellation of GhRH agonists,

buser el i n,SYgeieBats| endpmelriesignan bp thanagahmsdicalli and avrdicaly, iwbbre tied intentiora RHemove
ant i’igg_ni Sttss g:@icr lesicd fiskuiea NSrgidbR inBrieNtion &Sin \66|eitheﬂ§orﬁs.é?€aﬁ@=% QAR B%ﬁé&éwe the
i ncludin ; . esion atrophy by
oo a2 AR BB 4B U SR AU Ui
Wit hout untantad o A2V LEAsIHRL FRpiEY ordel aproningl hysisiectamyend bisterebsatpivgo-
gai n, hi r S9pPhefesiany. adadical pierrracekgicr treatments svelt ab bk isadredshie dtictapes, dahgzol and
car di ovas qeltirons fetcemsteliaine ofdSrBMgbiistd DRt 86k 3 ind le@iiblide, néfarelin and triptorelin,

t i anta etrote afeli ‘L f {
eading © oy aeRasla etk 3P et oP u AR RRLERT Byl TR g sorone

Q. dasonptor .effggﬂtyi :

mineral dERSTTY NP FREY Py StRPresting the pragicley obentpoeni XThersrapprgaches are not
without unwanted side effects; danazol and gestrinone include weight gain, hirsuitism, ache, mood
changes and metabolic effects on the cardiovascular system. The group of GnRH agonists and



Particularly of interest are the follow ng di seases or disorders:
endonetriosis, uterine fibroids (lelonyomata), nenorrhagia,
adenonyosi s, prinmary and secondary dysnenorrhoea (including synptons
of dyspar et 8078343 ®hexi a and chroni c pel vic pain), andPERIRIAI6I03080

pel vic pain syndrone. In particular, theaéorrpounds and derivatives of
the present invention, exhibit activity & progesterone-receptor
antagoni sts and may be useful for treatnment where progesterone
receptor anhagmikisse fotnd o dhueabasbiould E@p@eddniocuétragdnyeadtnb?o mm&;&_ﬂ&m (hot
and deri vatg : X ; LoLr |
endomet r i otﬂhé'sﬁgir?gé g%piéﬁ%nggrfiﬁ%%%'? %él‘éj?%&;} ?ﬁ;gﬁ%ﬁg@?ﬁ%ﬁéﬁe% P\?I’g‘cr'uﬁé?? Eﬁ%n?aflt repy:
Pat ent . Appl TE PR oSS Sne e lse MU pPISEEIOTR AP35 6t SoRIRSS thp geTayeomigy but do
t he for nmul a0t dR¥Riegulglh evagimesiRegen RRdudlen arife Rebe axtent as thdainRAlealvdues. eThe, side

whi ch are el iadise Srefiar-HIaéding iaBRy, Wweigh Saihi 4Pkl AfeRibolBCeidts] b the! @rdloReular
present iny | on there is provided a conpound of the formula (1), R8
or a pharnmaceutically acceptable derivative thereof, wherein IRl and
R3 i ndependently represent H, G .8alkyl, 03.8cycloal kyl, or hal ogen;
R2 repr eseasinCleiotyaiak lgke,GE.3F.oet 2hl (J0D3). Bnvirgpreatsioiralin Rerguectes 171, 1037-1054;
g\l 4, Rﬁ’ | Rivaael cR8 (mgbensdadtembg,ryssg.eaarﬁamest@m @Jzﬁedek.;/, |hof, nbrbidd, k! (R8st
or halo , Lor . LWt e ring to
whi oh t ey nonXenBARR, S iflhorEh RSl 1d RAGH/NFLobon e e e st e
system X fEpiraSEnEhorghoyterie figroids e diegtrstiragnent ticaiion fon avsiRecioay indBeHnitsd
[ -1, CN or Statesoas vgbtengumetiosts, renprieslg itls isl‘{{nt-vlrrearb_oﬂﬁher epieryg pathoptysiologh of the
| P t hebabomgead@.f B uith emtomatidtit|lesh® Hrﬁfpr@s@ﬁgeadf Bhl&tGed (AEHnk %ﬁr'd?g§ st 3 dRId 3R Ghin
of carbon . d, .can .he.un n r
br anched cﬁéﬁﬁ% \‘:xxgaaﬁ'g %Péedén\glnﬁ%'ﬁﬁ'{gg%ﬁé‘ta"ﬁ@_ Paig g rﬁ’y‘-’l?f,ert'hlrij?'-' %ugsfa“)c?l °?Slfré?°ﬁ} BRgpement,
n-butyl, i MBtiea)reatresats cpTrpqAly usprifor engerpsyiosis. cuckiAs IGOBH Gpalogurs ar dgipzqligYekgen
net hoxy, esivor o supprgss Gipgitl oreth by indpeirapyréversible hppdssttogdninsiate {Chitspt Ll abx Bea, K.
Secl- but yl Olsy(moﬁFMgM §3@8Y; cEﬁ%ﬁ,r\?J aﬁ& ced, KCM@!Q@@{WQS 41!!!“5%93% De Leo, V., st .
Cycl OpropYiagg : ope! clLobexyl. ]
term hal oggﬁoﬁeyﬁaufg%lﬁwuégf 7055)93%11 %rﬁlg?rx’bi‘rf'c??r%' (%drﬁ?)l. %%&')'W%‘f;wﬂg’nggptf%b Rt
wi t hi n t heMA&RYSFisepssMagpoeaiEnfiof bathHiosa fRyaidsspd praprpeifesis will rely on'the development of

" more effective, well-tolerated and safer agents than those that are currently available.

Steroidal progestins (i.e., progestercne receptor agonists) are commonly used in women's health, such
as in contraception and hormone therapy and for the treatment of gynecological disorders. Recent
studies in women and in nonhuman primates also indicate that progesterone receptor antagonists may
have potential applications in contraception and for the freatment of reproductive disorders such as
fibroids and endometriosis. Currently, all clinically available progesterone receptor agonists and
antagonists are steroidal compounds. They often cause various side effects due to their functional
interactions with other steroid receptors or because of effects associated with theit steroidal metabolites
{Winneker, Richard C. et al; Endocrinology and Reproductive Disorders Division, Women's Health
Research Institute, Collegeville, PA, USA. Seminars in Reproductive Medicine (2005), 23(1), 46-57).

Progesterone receptor anfagonists [anti-progestins {APs)], including the founding members of the class
mifepristone (RU-488; Rousse! UCLAF, Romainville, France), onépristone {ZK 98 299; Schering AG), ZK
137 316 and ZK-230 211, are compounds that bind to the progesterone receptor (PR) and prevent
progesterone-induced gene expression {Spitz, . M. (2003). Steroids 68, 981-993). Acting on the
estrogen primed endometrium, progesterone plays an essential role In the differentiation and ductal
morphogenesis of endometrial tissue, but alse participates in the inhibition of myometrial contractility and
the polarisation of leukoeyte Th1/Th2 responses that are critical for embryo implantation and the
maintenance of pregnancy.‘ A number of studies have investigated the potential beneficial effects of anti-
progestine on the. signs and symptoms of endometriosis {Grow, D. R., et al. (1996), Journal of Clinical



Het erocycl es Included within the definition of heterocyclic ring are

pyrrolyl, imdazolyl, triazolyl, thienyl, furyl, thiazolyl, oxazolyl,
t hi adirazol yl, oxadi azolyl, pyridinyl, pyrimdinyl, pyridazinyl,
pyrazi nyl ,X'Y(;’IEIQ?F/W“,""Q soi ndol yl, qui nolinyl, isoquinolinyCT/1B2006/003080

benzi m dazol yl , qui nazol inyl, phthal azi ny%_, benzoxazol yl and
qui noxal i nyl , together with partially or Tully saturated versions
thereof as well as azetidlnyl, pyrrolidinyl, piperidinyl, _ ‘
pi per azi ny|Enddsinvivpy dtetepolion|s!, BR198pakpits), Lakd enadr (pd90). Farylky & brriignes, 23-28.;
enbodi ment y@fel, LD\, bru g 0B Ambrcth JRMEIRE OB eHicEh AXhRb 194 115111563 and wterine
Qroycl oal kil RidhalIST el STOOK] PROLQT, L LINEDE] 90 BE Tepresents, |
G .calkyl. Th a's | %t Ut ther enpodi ment . R _eﬁ‘f‘?ﬁ?ﬂf ' Y
r epr esent s @ftelenn, Ry4- (19p4)caurgetRpinion inQpstetrips® Gyreerolonied, 26MSdi My, Aoh., et al.
the i nvent i(t985)Reriiiig Brotsitn 6% 764-765.n Steinater, |, Piittsr dt ie@omionste Nt Gydtectitly 103,
invention Rba@fyeyeqy ¢. bk alGhaseP Akl cnuRg-HRAFPERR Kol Ra %hfh%éli!}lﬂgé pournal of
phenyl “or

enbodi nent the. i pventio 4 t t represent a I
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uor o- benzogskds df Esmpounds cauld be considerad to have utility in the treatment of endometriosis and uterine
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t hal ene- 1_%%@5% rfrg%liﬂcg;stud(es with asoprisinil in primates have indicatéd that PRMs sippress endometriat
5- (3, 5- Di cyeito pnd paptike lthareliasts nd pedgbsbiney lendrimielyibl- BRHapd/ PR zeapresbioy i Xt ) repjesb il
ol i ne- 8- cagchwdnis K, bt&i. (2000). Steroids 65, 741-751.; DeManno, D, et al. (2003). Stercids 68, 1019-1032.;
4-(3,5-Di Céﬁ&ér,%,re‘?gl)/éﬁojoi.@EFJ%@%EW&-’?QE‘Y' met hyl- 1H pyrazol - 4-yl oxy)-quin -

ol i ne; ‘
4- (4- Chl oro-3-fl uoro-phenoxy) -3, 5-di cycl opropyl-1-net hanesul f onyl net h
yl - 1H pyr alhelcempounds of the present invention have besn found to have useful pharmaceutical properties.
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pelvic pain), - chronic pelvic pain syndrome, precocious puberly, cervical ripening, contraception
(emergency), breast carcinoma, ovarian carcinoma, endometrial carcinoma, brostate ¢arcinoma,



Suitable acid addition salts are fornmed from acids which form
non-toxi c salts. Exanples include the acetate, adipate, aspartate,
benzoate, besyl ate, bicarbonate/carbonate, bisul phate/sulphate,
borate, cafbQRHWFBM ™™ trate, cyclamate, edi syl ate; esyl aPET/IBAIPGHINEE)
fumarate, gluceptate, gluconate, glucuronate, hexafl uorophosphate
hi benzat e, hydrochl oride/chloride, hydrobfom de/ brom de,

hydr oi odi defi odi de, isethionate, |lactate, nmalate, nuleate, nualonate,

nesyl at e, Iﬁﬁhbﬁél’ys trdbRaE tesitalRi bdidihorial gasticNamdmat ﬂentr@lofh@t bRk premenstrual
nitrate, ﬂh@,@}s o ﬁ&@aﬁ naﬂc msér@etr %mf,maa@eta%a re&a#ascg %ﬁérg t.khxr% ﬂ%f&sease

phosphat e/ 3 ut anate
succi nate, tannate, tart rat e tosyl at e, tr_| fl uoroacet ate and
xi nof oat e Satiguarly Sﬂllntabﬂearba’@e fglahitis disraseé ar ndisbradbrso endrasiissid, hadring dibmoids

non-t oxi ¢ %a&rﬁy%matE}X ﬁ\&i&nﬁ@d Bdehéiil@sié, Bamar) WS@‘EO%EW G%fgénem%a (‘”c‘”d'“g symptoms
benzat hi ne,, ag%anc LH%n%s%Fe i3, am?chrogu E&lﬁ#aﬂrman hroqic lHelwc %abnoslynog]ny

| ysi ne, magn

tromet ham ne and zi nc salts Hem salts of acids and bases nmay al so
be fornmed, Inf gaticdaratmp lcenpdoads ang ldblph&tsﬁofahﬁi prent iohibh leRhiisiodctidty a&progaterone..
review on gdd g&cﬁ‘@nﬁg&%{st%d RASLhe hﬁﬂxﬂkb@%at@gnt%@{erﬁfgﬁbl&rbﬁéa}eceﬁ% taftagonism is
Properti es, eldectl on,  and Use by Stahl and Wernmuth (W1 ey-V

2002) . Phar rraceutl cally acceptable salts of conpounds of formula I

may be prepared by one or nore of three nethods: by reacting the
conmpound oMorbquamulfaiy,(thg comnplolndt lasd degigdtiveschf e lesent ifvastion may Be udil iy treating
renovi ng a@nd@ﬁét%sns%ﬁdl&%iehﬂéfﬁhid%@ea&?ﬁy%ﬁé’at' ng group froma suitable
precursor of the conmpound of fornmul a ( ) or.by ring-opening a

sui tabl e cyclic precursor, for exanp a lactone or |actam using
the desir eé'fEH@i'%a’@ﬁtEBtﬁé"caw a qz{unggo @Qﬁ?ﬂ?é? RYFRQe dafeativegiof thefprmulge
conpound of fornula (1) to another Ry reaction with an appropriate
acid or base or by neans of a suitall e ijon exchange colum. All three

reactions are'typically carried out ¥ | upi on. The resulting salt
may precipitate out and be coll ected f)?ll rati on or may be
recovered by evaporation of the sol g NThe degree of ionisation in

the - resulting sajt, may,vary from corrpl etely ionised to al nost

non-i oni seWereiig, %oﬁpﬁmﬁdéﬂ'ﬂ‘é* defipRd therpine WhiEhT hesylatessiosilV raverse EopPAUm
of solid.states ranging fromfully anorphous to fully crystalline.
The term ' aGBURGRWS préseﬁtﬂﬁau&rghaeeF.@h&dla@oﬁe&wmf&q%rﬁmwl al lacks

| ong range order at the nol ecul ar, | evel and, - dependi ng upon
tenperature, may exhibit the phy i cal Q{?’opertles of a solid or a
liquid. .Typically such material o Riot Ldi stinctive X-ray
diffraction patterns and, whil ex] ibitin rop@rties of a solid,
are nore formally descri bed i n hegpi,ng; a change from
solid to liquid properties §ccur whi ¢l r@?ct erised by a change
of state, typically second orderR( glass transition'). The term

regutar order 25"*5&“*&a""%"&"éﬂ%‘ééﬁ#ﬁ‘wgedf O el ar Level “and gi ves a
o e ve e MR herpirbirShtieRaf fnhn e AR 30

mat eri al s when ﬁw@&feé@t%%ﬁlﬁybpwwl will also exhibit the properties
of a liquid, butregrdsentcharege fromsolid to liquid is characterised by
a phase Change!R“Q‘ﬂVCa% h%ntjebénﬁgnﬂﬂeﬂ’ééenm rﬁe.aaﬁdflrtg,.s IOWC urh-gﬁﬁen, R“and

conpounds of _;the_inve N un vate

For b TheS P R eehera o the Bk 6oy 7% BELEE T 66 51 P BBl Used i
conpl ex co®PPsi ng the conmpound of the invention and one or nore

phar maceut i cal Ixtemeeatptabiie sol vent nol ecul es, for exanple, ethanol.
The term’ hydraxr éege <8P OYEQ When said solvent is water. A

tl f hydr at
Chat et nos. 1 SoIHEBHS 3?9& e N e e




The conpounds of the invention may al so exist in a nmesonorphic state
(mesophase or liquid crystal) when subjected to suitable conditions.
The nmesonorphic -state is internedi ate between the true crystalline
state and tWe2q070&710 qui d state (either melt or sol uti oBLT/IB2006/003080
Mesonor phismarising as the result of a change in tenperature is
described as ithermotropic' and that resufting fromthe addition of a
second ‘conponent, such as water or another solvent, is described as’

|'yot r opi cl .1, GRIBANEEitoRALIh §¥Es dRaIRAS mptréqaianet b & b SRR, Broept where

mesophases .are descyi bed as hi phil1c’ and cqnsi st of, nol ecul

Wbt oh posedtieai B EBESEh o OISR PR RIS R bygey e orgy oy -
non-i oni ¢ (ke iould seribatyl GRS )-8Ytyip obxamplkse aldaliyfosiu fcludeometiaay.esthoxy, n-propyloxy, -
i nf or mat i orpropR6e, b k-auteiRg sédirityldR) ik Rty Mxainglsscod pelofidyl Mkludd.cycloprapyl,

o 910 1 3l LA ot Bk FOI o Bl e, oo

ref erences % sal ts, solvates, nulti-conponent conplexes and |liquid
crystals thereof and to solvates, nulti-conmponent conpl exes and
liquid crysinalisgs dbudkaliitn thb@memh of A slepigiak agingpove, so-call ed
"prodrugs' of the conpounds of formula (1) are also within the scope
of the invention, Thus certain derivatives of conpounds of formula
(1), whi ch TRIgIPeYREY dnokadiiain e deiniton oF PRIy g rieeadre Ry Mispeirclrisaiiy lienyl
can be convigylt bidzoyhtosazolnthizdinehly!, oiadiagelyhubysidinyl, hexdidioyl. t dyddadieg,i wyestinyl, indolyl,
acti vit ty, : fisdinddhy% 2 giRdBnyY isBAUMBIRY tHehzrfiliRaNAGRInaMIN Fhehaleahys t B&rR6kabdl Cand
or onto, : . i er -
Furt her - aray tostt Bl St LR iftol & A Rl By,
as Novel DelPPRAkYPiRsALINomopingEEinyl pYazepany, aod EBRYTN Series (T. Hi guchi
and W Stella) and Tioreversible Carriers in Drug Design", Perganon .
Press, 1987, 4néhoodimenBof tR%bHRon HITBIbSATC RARY 6RG fikidakpt! Associ ation).
Prodrugs in accordance w.th the invention can be produced by - -

repl acing appropriate functionalitjes present in the conpounds of
formul a (1) 3 LRbeHREN offis ivention Riﬁﬁ’ﬁﬁ?"‘ﬁ&*iapiﬂse skilled in the kart
as 'pro-noieties' as described, for exanple, in "Design of Prodrugs"
by H. Bundg@aagifiufiiet sfiskifent oftRiiVention RRpREAMEY, SfkyiQf CREREAIMIS I N
accordance with the invention include (i)where the conpound of

formula (1) contains an alcohol fupctionality (-OH), an ether

t hereof , f &y hsrgsIbadiment efdhaieyartign Rhepesehtsfhe hydr ogen-of the al cohol
functionality of the conpound of fornmula (1) is replaced by

(G - CB) al kanoyh AxsrEhiodinentafnise invehfdn RE bR, Ehanpaimaged of formil a
(I') contains a primary or secondary amno functionality (-NH2 or -

Nl -1R where R H), an am de thereof, for, exanple, a conpound wherein,
as the cas® 3/ ehambogiment of thgyaqtionsy; APbE ARGt reRTRRentARNARY IrRIIYIGRAuRR
of the conpeuingitoathich theyrerk attachad. iPssfarally R'epl BT ogstiieyrepr@ienGh phjsay! kisgiosed to the -
Furt her exangab@ficttheyafiiadhedrent groups in accordance with the '

f oregoi ng exanpl es and exanpl es of other prodrug types nmay be found

in the aforenentioned references. Myeover, certain conpounds of
formula (1} afifurhersmhenipen otlbs meatiog RowprassstsGM. ot her conpounds of
formula Also included within the scope of the invention are

net abol i t e GrtheMBEIIEHS oftHe ifvartiBRR Brefrbasnts HNEL alky or IEREBRPUNDs formed in
vivo upon adm nistration of the.drug. Thus within the scope of the

i nvention are envi saged the netabolites of the conpounds of fornula
(1) when f BAREHuhsT sopgmentshihsdunseton Bf repdishiiiia (1) cont ai ni ng one or
nore asymmetric carbon atons can exist as two or:nore stereoi Soners.
Wiere a compoiiter sifbolibiyl e itdehtidh®ard RPoRhedtbiritla pﬂ%nyﬁérks MlieRGTused to
group, geopet. [ [ Se.Qr ossi bl'e. ere '
Tt ruet upar REhq 6 oficd by 80 Bl Emrery3E H} B Bl Rimiar gl Fredpsed o e
t aut oner i crMedowstsherEatefitberi sn) can occur. This can take the form

In a still further embodiment of the invention Y represents O,



di astereol soners converted to the correspondi ng pure enantionmer(s) by
means well known to a skilled person. Chiral conpounds of the
invention (and chiral precursors thereof) may be obtained in

enant i oner iYQPIYBFHTT0ched for m usi ng chromat ogr aphy, typPEETBAPIGHPEEB)
on an asymmetric resin with a nobile phase consisting of a

hydrocar bon, typically heptane or hexane;” containing fromO to 50% by
vol unme of isopropanol, typically from2%to 20% and fromO to 5% by
vol une of an al kylam ne, typically 0.1% diethylam ne. Concentration
of the eluat ffor rLch 1 X racemat e
crystalli s%sa,efu@F &e&bgﬁgé"gﬁtl‘%\%‘ﬁ'a@???aécﬂenn'{eyr %’l S%Btgg&gdrﬂbéag%%sj ble.. The first
type is thEeRIREIRMECRETATEANRY 1t 1p BresrHECRRP &F referred to above

wher ei n one-(&Bbingepreryisméteamesuliényiorihgiibipyie-priovdwezbnibtat ai ni ng bot h
e_natnt | omer 3-(3,@Dilﬁ‘ﬂHbréﬁl-ﬁﬁletﬁéﬁEéﬁ?&r@ImefﬁﬁfﬁlH%%Mfyl&ﬁpﬁmétiyl-bé?ﬁorﬁtﬁi&em cd _
m xture or omrer a ren r [ raduced in
St o ar a—ﬁsﬁ%%%vgfgifa%fa‘e-fe%*?f?ﬁ"*sf?“ﬁ%"%ﬁwéPﬁ%f“'ec’?e- SAES BheRhSaBRRIRCET of
the cryst aPChigrrgd priasiapery-hmathengeulienvinedHrazahiyiexylerarrnitisl

physi cal pr@ebiticesopyt testhamasulidngimethdiifipgremhi-yipl)ysivoatbepoaiier t i es
conpar ed t@-cht9:%-41(i,&éﬁcﬁc@&@ﬁ]}ﬁ%ﬁe’chﬁ%&%ﬂyﬁne[ﬁ}il?ﬁh%r@&l-ﬂﬁ&cypﬁen%mﬁé’; ated by
convent| O.r.] %—lp g—&%@lﬁ;&éﬂ{%ﬁfmeéﬁa%\é%@nolm%iﬂﬁﬁEgsrazl'oll—!l-ﬁgw)l-%ﬂu%%%eazlgmtlh‘g‘-e' see, for
exanpl e, €reac Stry o éa Hpoun S y E. T “1el and S
H Wl en (W3%Scvclamayhi-méthasegyifonyimaivylil Hpwato-byioniehefersg bapeepnitrile;

phar maceut #(xi-Diyyciagaipt-adhdesuayiopingabipyratobbgdxyotpltiviped-aatsontile;

formula (1 k. @MsEebRoRtem@hansRitéyRERRE HANSLLRLALRMoRY-sRb BRI avi ng
t he sane aa ss nunber different

) unber, but a t 0 nass, or.
rom the at i e RaesL e it ot b 8RR ol Rae " ry nat ur e
Exanpl es of-Eiprphligrosienots &-dicyiopopdlmstngresyianimediyc bhayegeitls of t he
i nvention 8 50Dlcyrtberopy:-o{0pdiio@iphencky-dimetienesulisnytietigisl Hafytazand  3H, car bon,

such as 11&5pik Mifen o -BUGHinASo- Ad- jge, such as
15F, iodin bHepBl SR S Idere hdy) %%ﬂ and 13N,

su a and, 128 nLtrogen uch, as
ovygen. . subROREbReR AR I Rl el el el 200
sul phur, sERicyerRsT-melseneaifanyimedyohi d&ttiiyere-avepyiet-ReRp®unds of
formula (I ;—gs-Gydnprmmwpétl@nemMslmeﬁwmm'rewmwtﬁymg:l-&y}pﬂﬂi!—@namnbmorﬁitslat ope,
8, ot L ot st pusena Gt o siadge e
barti cul ar Fg-%@aw%vfk%%fh@ﬁﬁ“@ngwﬁ RGP ey B St
i ncor por at FBrFvapRIoRVEHrRIaResHirYIgethdamety i 15pyremhent-26-Hieathiibensoniday i er
i sot opes s#(Mattanabaiivhwmetyig,5-dimethylA Hipyeaj4-gbdyet ddinant-bénaoriitiier apeut i ¢
advant ag354—{’3;%51j_-iétﬁyi-ﬂﬂ?tﬁén?mfﬂfyﬁﬁﬁhﬁﬁH%kﬁ&ﬂ%lhﬁ)—%’:%ﬁrhé;t y, f ?r ex a(rjrplhe,
i ncrease vivo half-fife or reduced dosage.requirements, and hence
iy bo_pr Rt ReherkbiyBlont gt 980T GBI BEPRINE, POC VoG
conmpounds bf.SrRerbrid-1cmethapesyifiqpdnehd  ipyrere-biepdeeanisy convent i onal
t echni ques4+-BraivBui-ombhassulfslyinethgies-mehy-trepeazbl-dgtoxf)yerzomdidies ses ‘
R I A Y S P TR A
ol ave of ' URE SRl P iRy Pl S ork bR B oyl et S e
Phar maceut +E&Ahep-Sryeenmriiimeethepesyiprdmet e redaird-24 dimetivheenzanirist | on
i ncl ude t ho@eyulbpeapgi trmeitiagessitnyidetbyl-Of-paspit-idx) )i 28adimethyl- meayonlrte;
i fSO]E opi c?l A-es.lc*),@elaﬁspwlt1uﬁe§ﬁnesa|fo%yum931.]3ﬁ.bﬁgzﬁt_ | ),z&ipc{gr%\@%en%{aﬁ‘ru&f)npounds
of formula . Sses or i r. Bi ophayraceuti ca
properties 'guDé%hygEm%%q"g%ﬁ?nﬁ' E%qha'pgrgf(’ﬁd?'ﬁgﬁm 'bﬁ%*)?'{r ¥ (across pH),
per meabi | | 4:5-Disyelopropyh]-igfluerepetbaresonylmethy flb-pyerot - daxprisproniiee. dosage
for m anq r@uﬁeli@tﬂopaqu1reitrshetsalto:nﬂnetlﬁmtH-bwzfzamm)-b@rfzorﬁﬂe; pr opos ed_
i ndi cati om-{s,map_swuaa.1§5m§ah@z.gmwmﬁum-%&ea@ﬁbxﬁssénzem@ﬁaceut i cal

use may be, gdm.ni stered as, crystalline or r'pho roducts. - They

may be obt%‘?‘ge@&yd?p(r)orp ylg" % ti'"g',p %ﬁ?egﬁﬁlﬁaylrﬁ?twgggpB'S‘?RE‘ZY'&"]'ES(?FZQF'??% by
4-(1-Benzenesulfonylmethyl-3,5-dicyclopropyl-1H-pyrazol-4-yloxy)-benzonitrile;
4-(3,5-Diethyl-1-methanesulfinylmethyl-1H-pyrazol-4-yloxy)-2 8-dimethyl-benzonitrile;



WO 2007/ 054770PCT/ 1132006/ 003080 -13- (iii) celecoxib (US Patent No.
5, 466, 823), val decoxib (US Patent No. 5,633, 272), deracoxib (US

Pat ent No. 5,521,207), rofecoxib (US Patent No. 5,474, 995),

et ori coxi b WO pi0@P5#at0 onal Patent Application Publicati oRCREB20WD3080
98/ 03484), JTE-522 (Japanese Patent Appligcation Publication No.
9052882), or a pharmaceutical |y accept abl'& salt or prodrug thereof;
(iv) Parecoxib (described in U S. Patent No. 5,932,598), which is a
t her apeut i cagbyieti/f1andharesulfyRibing méyrézm ylokjy 8 Glriefi/@RizopuRel ect i ve

i nhi bi tor a@,hg\gﬁﬁmﬁe&gﬁi&{)g&e& de%‘ﬁ}#e@@gﬁ?tent No. 5,633,272), in

particul ar so described in International
Pat ent Appl g £09¥6repiibed E’E'?quW"thPf thsoneryfiopmavo e combinesj withserej i gnore further

(descri bed emhodiheBis sReit hattfuller eroBidOntd aré )proviiédoehsrdird Bvo (od inReiRabs lafe dbfined
Carter, EXQudipBaifEhgin BabRiios. Fotgéanple 2R Be @éa%@&f)taa .ml\éﬁro?\%ffa fofdie? %%ﬁfﬁgm

In U S Pa 7 S desc
6, 034, 256)t"‘ﬁ‘I %)BN%A"?E %ggées grid&eag 8%? é"’eé’g{‘e&%@"}%”s %"‘5‘%96 t%%'if)‘ n the more
8- 2474 ( de<SEiiESEbodinantsr dRseikpd Phavenfll pish| ombipation Nothe 3UES sBiietibodiments

MK- 966 ( deglesritize end defirgd SooviPark @diin INescops 4618 )r8ahdgri  (vi i) dar buf el one
(Pfizer), CS-502 (Sankyo) LAS 34475 (Almrall- Pr of esfarma), LAS

34555 (Al mgall esfa ) 335 (Servi 381 Pharmaci a, -
descri bed |'Jr;1‘arUa§un°%é{ta°° {:a% de%vaﬁ‘?ﬁ %g‘g)com@%fé%{'f 'BraF e 1Rig, lavention
Squi bb, dedtiaEs. VeI copplerent MO a@ocrﬁmyabﬂwmlega@a P(NtNES eJerecisomers,
L783003 ( Meemie)ric ishm&dAtaftdnosyiamas, abd ba6plc '(aﬁhloﬁmccbnﬁm&)s, of lfornddidd ()3 IPreferably,

(Merck), Charhibhidk G&b&eﬁﬁw JBRER: 'of:&“n?:oun@ca? fofdan® oML, Shvaidi e R%nd

(Bi of or/ Scher er

o . SHATR 31t SrPRa, i .o Vot %3%%@Phaefa?fsﬁﬂca"aﬁaceaf%e}%vafwes of
('Shi onogi) °°"1H9@"dééfrf%69ﬁﬂtar%ﬁa“§?@Sp‘vaé%ﬁent i nvention may be

admi ni stered in conbination with PDE5 inhibitors. Thus in a further

aspect of R, HaM4ERtidaM bocdptBle Satls B¢ thd & ngﬁﬁls R RLRH hEakd a% %%E@} base

cont ai ni ng ajl BI o% esterone receptor antagoni st and one or nor
i nhi bi t or s 53§ onbi ned preparation for sinultaneous, separ at e or
sequential use in the treatnent of endonetri osis. PDEV i nhibitors
usef ul f or Scitabibiatid Bdpitan tslts cofoomed ddmadids MICHDES At-toidyat ERipied (eitdithe
but are noge eka'té“aﬁl eté%partate, benzoate, besy]ate bicarbonate/carbonate, bisulphate/suiphate. borate
Cthyl -5 ab'gﬁsﬁ%e R, SV S50 e S B b prc s,
(sil denaf i hexa ogphoggiagoﬁ*@eg@tey rgg'p%h@)'ldeéghgaﬂekmmmqgidelbrom:de hydroiodidefiodide,
14[ 3- ( 6, 7- dethigrdtep Jattatep alpte; healexte- Bal@arpyhtsybis; methfzadhefd naphihyiss, Na-ghbsyak,
-E>F/’1?A\- 3212295'10% a]e %thé?@mé’rk' 'lrﬁﬁ%embgr%e&erpﬂgslp ;F;yal%sen phosphate/dihydrogen
ot hy! - pr%é G SR, BB, bR e Bal She hevlopaste nd
EP- A- 05260!913{3)7'5'a s@thy| 545- ( 4- et hyl pi per azi n- 1- yl sul phony1) - 2- n- pr opoxy
phenyl11-2- (pyridin-2-y9net hyl- 2, 6-di hydro7H pyrazol o[ 4, 3-d] pyri m di n-
7-one (SeeSMQ:lggefsQ%él@@)e fgﬁn%ﬁ tﬂ')!r;t‘bgse;trhat(ﬂm?ﬁomﬂxﬂ' %QE" qgch@ole"s include the aﬁm‘mu?
|

yl sul phony1). W@@Q@Q%W meglumine,

Y i by o2y bl S R Bt e, Sl
(+) 3- et hyq@4ng, BQ"%S&‘U'EtSWWbNﬁ@P ﬂ"ffﬁa]?dwﬂsﬁﬁltﬁahonyl) 2-
(2- met hoxy- 1( R) - net hyl et hoxy)
pyri di n- 3- pddizsalrs BRIcRY drddeads Halp YW -t e d Yor %fﬁlal@h%mﬁsu%e@é/ ér’d%ﬂl’:&ium salts,
- 7-one, aI so known as
3-et hyl - §5[4 et hyl plager azi n-1-yl sul phonylj-2-([ (1R) - 2- et hoxy- 1-
net hyl et hy I @XSMicyAn st E3a'§?1§&925¢i‘éitquf Fragactutinpbi$als: Arpppyies 2@ediond agl k"
pyri m di n- BSeheanf SeemiD@8ABASSE 3)02).
5-[ 2- et hoxy- 5 (4 et hyl pi perazi n- 1-yl sul phonyppyri di n- 3-y1J- 3- et hyl- 24
2- met hoxy '
ethy1] - 2, 6P'1TF11F\}%H“‘63”’7i“ipt??frsé‘%?fcﬁ‘i%“"%“dabe??‘}”ﬁn'dﬂaﬁ e e, Y ArS Y M fifres

methods:
(i} by reactlng t_he compound of formula (I} with the desired acid of base;



pyrazol of 4, 3-d) pyrim din-5-yl)-Nj2-(1-nethylpyrrolidin-2:yl)ethyl]-4
- propoxybenzene sul fonam de (DA 8159) and pharnmaceutically acceptabl e
salts thereof. (i)

4- br ono- 5- 0%92M@@$ﬁﬁlhylam no) - 643- (4- chl or opheny1) - pr opeXAB20B{@ENHY r
i dazi none; 1-14-[(1, 3-

benzodi oxol - 5 yl met hypam ono] - 6- chl or o- 2= %U|nozollny1] 4- pi peridi ne-c
arboxylic acid, nono- sodiumsalt;

(+)-cis-5, 6@, 7, l%’r@m&ﬁg hRxanwALRs Aff F(;atécmg EL%fafamgmggﬁegmwpmyéoméoﬂb
b

hyl I n
C;[ sy2 hgiglope j” f?{mq §P19{C1§Z Oéﬂlﬁﬁnggla Riiabia cyc 1c cursor‘ for example, a lactone or lactam.

oct ahydr ocycl op@ﬁi‘ﬂfr& desyred 3AdPABISEIRN 1- bl pur i n- 4- one;
3- acet y1- 14if)2- ctyl comveltismnany Exit F-tpropydund oid@da B) to asotiepyeadion with an approprlate

3-acetyl - 1-(2- Ceﬂ:kd%%@@rzox%ar% oP% Qma(dla. Lrem oSihROXY! at e;

4- br ono-5- (3- pyridyl met hyl am no) - 6-( 3- | or ophenyl ) propoxy) - 3-
(2H) pyridazi none; 1-methyl-5(5-

mor phol i noAk &¥spiregtions @r%%m@yspwmyloﬂt B-splutisn ol reskitive. eHittmya¥r mecipitate out and be
7H- pyr azol ofidciatg Filpytioh kbt éybe Feco@sd@] by evaporation of the solvent The degree of ionisation in the -

114-1(1, 3- be%m@rg@ézﬂeféalvar?m Emip%veh )ucﬂ'ﬁgla@tg]allj'lxgst(ﬁm By 2-

qui nazol | ny1) pi pérldi necarboxylic ac nmonosodi um sal t ;

Phar maproj ects No, 4516 (d axo Wl |l cone); Pharnaprojects No. 5051
(Bayer); Pﬂi%ﬁfmpwaﬁisexﬁths mmtwmsz@uﬂy@mﬂmm Ripolidstates\WDYBS fre6 BubO3morphous fo
Phar mapr oj efy @ystai¥a. Zﬁ@tynﬂ‘&ﬂt?rﬁi@ﬁ’ﬂdfék@tzQ@ﬁ’(e@ﬁ&ﬁbﬂ%eﬁa&nal%@ksI &36Shge order at the

E EICQS:") ng gﬁ;ﬁ%h)evel Gha qﬂ%@gﬁ%své) g@ﬁger\é‘f @%8 ég'l 339%;%@%%:85837943 sofid or a

(Fuj i sava) %‘a‘s PRYNP JBnGive HaysiHEagion pattesns 3¢, While exhibiting the
sel ected f P"G?ﬁ”@? Pf@@ﬁ]ﬂf #re moredetarbibifdpgeribed as &l pon hEling 5 Bargm flom solid to liquid
542- et hoxypiﬁpertles oceurs which is characterised by a change of state, typically second order (‘glass transntlon')

4- et hyl
]( 2e6 é. ﬁ' ﬂ%g@@ saﬁaap.a@ %&ﬁ%&ﬂ@;{éﬂd&éﬂ@ﬁm ﬁs%%ﬁ}%mgs?& ﬂ@@gﬁh%
bDES 1 nhi DAt TG Ve SRS 4 SReieal R ey il Gedgnte. Suh gt
t her eof . Siheddpgied Juiligently will @lsp extibitgreatfreperieadol 9 dinid, btHiee @arge Gam dgliddd liatiti és

present i nstefattesd ByRNbhER cRshgd, ipRalR Ferbrden(ridtii®pdidj.i on With a Via
antagoni st. Thus, in a further aspect of the invention, there is

provi ded aTIEh rmaceu H cal @?r oduct .cont ai ni ng g \%est erone receptor
ant agoni st ' angd oHe ol n IR BATC LG Ypdvategands f98Y PPeparatiDf
for sinul t esadbrin osdessteds reolesriarmenbientompising e compouitof the dryeniiemand ofie or more

endonet r i optiaSnacdtiGill dcadtRledRaP MR, M dahfs Ma6d. IR BEORydFdte’ isSemplofdd

exanpl €,  yhen said solvent s water. _ _ _
(444-Benzyl-5- (4- et hoxy-pi perldin-lylnmethyl)-4H0, 2, 41tri azol - 3- yl] -
3,4,5, 6-tetrahydro-2H 11, 21Thi pyridinyl), which is Exanple 26 in WO
2004/ 37809A cysehtly apdselpd dassifigatian syster fos oiganieilydratosis opy thal Sikfines/fediatedonte shannel,
ant agoni st erinftaBiert évbominGtedhyiizted Y keel'Polymorphism in Pharmageutical Solids” by K. R. Morris (Ed H

(3,4,5, 6-tgtgmhy, %a‘?ce?éekgcérl'is%gf)b' 104 éodélt@ﬁ}dré}és ?r’f)rﬁesqﬁ Mg{ ﬂg%&?mﬁfgh} are

-tetraazo-p e r arnaceuti ca

Ayt SIS RN S WA TR e A
of vasopr e%3§r rolgcuesr kecin datiise chnnalg avhiretikeyfany nexb e olharhwetdn enclenwiesn Iri. wetal-ion
are: SRA90ASdinSRE] yaag the ster @blesisDas binlsde hOGkkEdn. CONi vapt an

(YM 087), VPA-985, CL 385004 Vasot oci n and OPC21268. Additionally,

the Viar tg on| gﬁcrl bed in WO 01/58880 are suitable
for use i ﬁ\ﬁlﬂﬁ { ?ﬁ@ ? r IS ightly bound, the complex will have a well-defined stoxch;ometry
independent of humldlty When, howsver, the solvent or water is weakly bound, as in channel solvates
and hygroscopic compounds, the 'water/solvent content will be dependent on humidity and drying

conditions. In such cases, non-stoichiometry will be the norm.

Also included within the scope of the invention are. midti-component complexes (other than salts and
solvates) wherein the drug and at least one other component are present in stoichiometric or non-



The conpounds of the present invention nay be adm nistered in

conmbi nation wth an al pha adrenergi c receptor antagonist (alio known
as cc-adrenoceptor bl ocker, a-receptor blocker or a-blocker). Thus,

in a furthé¥YO2a¥peE700f the invention, there is provi ded PETIB2006/003080
pharmaceuti cal product containing a progesterone receptor antagoni st
and One or nore al pha adrenergic receptoﬁ'antagonists as a conbi ned
preCaration for sinmultaneous, separate or sequential use in the

treat ment aa.cmﬂﬁ%euressl@ompf&ew fﬁ@%@ I.rﬁauaee&mé@sr (daphésmahs'ﬁn%oﬂaéiegj'and
for the pr esent terazo

(06 Pt ent Exgveap (H5E Heohle bakol Semed & cleling Bippiergy o soupahopstin: conctuints
prazosin (WecPHe @?H“d stethg' tUQ‘EhS'S'B'W’a]ﬁE inéezastiang, uUSURse e aemplex of a neutral
3, 920, 636) moladufeuaithsa Balt{ USo-BgdtaninayNse prépadstiShyORdl) eryshibdtion b rbernfetdBsation from

Pat ent No.

Patent No. sche pat BAGYsicd H’iléggrﬁé Ebérgpb}@ E%g@tﬂ% am'éQanCh‘ém c%r’hrrﬁﬁ)f 1889-1896, by O.
nesyl at e (%‘J§ %T@H?WOZ?”‘%‘%@ 8)) F“{g FrRYIep 95 MBlC °“TE£°°“‘P'9’<33 see J
3, 381, 009) Phai"n@@-r%r@)ﬁ2@%93%@#'9“#!0(%@3@27@761) phenoxybenzani ne (US
Pat ent No. 2,599,000), rauwol fa al kal oi ds (natural product fromthe

- shrub Rauwglf doﬁ‘lp&ﬁésoﬁ%é |H\?e)1hon|%%9 S;uét wiﬂn%%d?% £§|¥\%%3(4n%5709@%i or @Nﬁﬁwstai)

1053 (15 Sitcoseys Roies SRR s Bithernt “ao b Kauadye e

and abanoqeysalipEsets aptoDue llqthréstaie)(mﬁ'sun@sw shivder)).oesdmprphignmarisinghast theomeellt of a
Appl i cat i oghakyslah teﬁ@é:’amfé idNdesciEd 63%7@0‘&3[7 fic' iahd P rbdufiibd Mm Bre addithf of a second

'%;:/lr opr ﬁp%éo E@ iﬁé 42 oﬁmofagp olvﬁgnl% \41(%9%%11,70{%@' Exrgsoﬂxaé et nAVRRAL
conpounds és‘)é i ’ﬁt”gP?PgﬁeBﬁrﬁldeiﬁﬂ'ﬁdl ﬂ‘f’aﬁ"?"ﬂ'ﬁh"l’fumdl 0aFs Shmagsulesich

98/ 30560 i #ps§ras &N ooiF éguch as -COO Na®, -COOK', or -805Na") or non-ionic (such as -N'N*(CHy)s) polar

4- arln ng 6, Headl bioBd. IFAXiYIord infdomaioh, Rayersedd (Jsf Qﬂ@ﬁ:ﬁa@gz%n)gaﬂlé)m Lode®l A HFSHo MO Ehl

i no yO exanpl e ; and ‘
e

pharmaceutically accept ves thereof. Preferred |
o-adrenergi c receptor antagonists are doxazosin,

5-cycl opr dﬂgve_{naﬁerrm!t iglsrepdes 2o ompnupdsodfifermdla (1) mcfude references lo salis, solvates, muiti-
yl met hyl - ZeofhpsHehtyci@ibsks %ﬁlﬂﬁ@m&f%ﬂhéiédﬁarﬁ(t5b‘@lva§él)mtﬂi(03iﬁ%n€hﬂc&ﬁﬁé&bé £ Mid
and 4- Am s@ls%}%lt%&rgé?

met hanesul f'onam 3, 4- tetrahydr ol soqui nol - 2-y1)-5-(2-pyridyfiqui
nazol i neand pharmaceutically acceptable derivatives thereof. The

mesyl at e <Ag indicgled above, so-called ‘prodrugs' of the compounds of formula (I} are also within the scope of the -
4- Arri No- 6, idveRtioNEt TraxsyceRaif SieMRtifea Ive SuhfaRANbIORMUE, B), 4enicht hahts ks O Uio

nol - 2-y1) &a&%s@éfeél%&v}tﬂmhrﬁ%$ 'céhebs' c%m%ttecp b tcbrﬁﬂ‘éln?d's DT ) aeﬁ{a régstﬁg déé\ﬁ%d
01/ 64672) ﬁ rene ecep ptor antagoni Sts sul th

present i nﬂ?@ TR ﬁ*awp[?gﬂyﬁm%f* BF Fesyash H’éen%ﬁgmgtgfﬁﬁ ) © o ‘Wﬂi tﬁez?ﬂd?' n%”“t' degvatives
Pat ent No.ar@refegad 19 38 jprodiugs nBurdesi inforhaien Pa the e N@md@gs%@ a8k indPrariuysas
( EP 71368)Novy alaiivelyisystertdVRioGak, Hosragmpdsiual SerdNarHi@em land WesteliaBind “Bidrdversfa
(1987)), '(gaﬂ%%x i DqurPDé%%EF)erg ﬁig\p PFelsQ mls%“l r@d (EJS Pﬁ%&gt American Pharpggr;tgai

3,202, 660); H'P ? ective a- a renergic receptor antagoni St'S sui
for the prS&%KfYnvention include dapiprazole (US Patent No.
4,252,721); The conmpounds of the present invention may be

adm Ni st erreglirigs i astbidae WA W flen@A dan &b Wude@%@&ﬁa‘éﬁg |aﬂﬂ%phét5 @dnctionalities -
Thus, in rgstttlrhtﬁé m&% onon&d%e(ék»ﬁ!N géyafn %{etlésh(ﬂgvﬁ'l tjcr%nng{ gc“le II'I heaart as %ro

har naceut i ontai nin roges
Bnd one. or3RIFE %deafrﬂﬁwa%r@samwg oS 0RRT B VAL DupdgRgHE A, 19551

preparation far simultaneous, separate or sequential use in the
treat ment Safne @REPEEbIP@RIgSin a&oﬂblﬁb%itﬂtﬂ@ﬂ%ﬁﬁ%cﬁ&ﬂﬂ bitors include

inhibitors of 5-al pha reductase isoenzyrre 2. Suitable corrpounds for
use in the_present invention are PROS Wgal so. known a
finasteride; Ugh%fhér‘ff’m'i?”@’ﬁ@@ﬁa )fﬁ?“t&'"siﬁba‘ &Y”““@Bﬁ'ﬁd%@@@%@?’%dﬂ

example, a compound wherein the hydrogen of the alcohol functionality of the compound of
formuta (I} is replaced by_ {C1-Coalkanoyiexymethyl; and



Exanpl es of al pha-2-delta ligands for use in the - present invention
are . those conpounds, or pharmaceutically acceptable salts thereof,
generally or specifically disclosed in US4024175, particularly
gabapent i n WERBZAZ3W, particul arly pregabalin, US556317BCT/IB2006/003080
WO A- 97/ 33858, WO A-97/ 33859, WO A99/ 31057, WO A-99131074,

WO- A- 97/ 29101, WO A-02/ 085839, particul arldy [ (1R, 5R, 66) - 6-

(am nonet hyl ) bi cycl o[ 3. 2. 01lhept - 6-yl | acetic acid, WO A-99/ 31076,
particul arlgy 3-{d ] . . N
Bycl ohexyl r(ligt hy\ggefedftﬁgﬁdﬁ 4r3g§nanulia {I%coﬂnt_algg% primary of secondary amino functionality (-NH, or -
CA1- (1Ht et r azol - BUORREFHI 57 TG BHAHLSF KAl B §emaprdeherap. o8 trogasq mawbe,
particul arly (3%eeshotyhydmatnsehibe Apine fnaiontlitnet thy Lompyurid opfemiuial () isteceteplaced
aci d, WO A01/ 90858, C\ékaho@w1128978, particularly

(1a, 3a, 5a) ( 3- arni no- net hyl - bi cycl o(3. 2. 0Thept - 3-14) -acetic acid ,
EP0641330, V\? - 98117627, WO- A-00/ 76958, particularly

(33, 5R) - 3- SHHROHETRSAL SEARSEPRA 98YRs dhacerdagies with hpioredeing eygwipiesyand examples of
tiarticul aeihg p(@Bg YRYs- By dafonut ibtheeilepkntibeed rdeeices. aci d,

(3S, 5R) - 3- am no5- net hyl - nonanoi ¢ acid and

E)g.l’si :552“' 2; Fﬂ?egb%r'. %n%%é?%/doan% Bﬁ&rﬁﬁlg(l)%& gﬂamé/e\%asﬁagc? aos%%/dgg’sgo Qfgér compounds of formula
(2S, 43) - 4- {'g-f | uor o- phenoxynet hyl ) - pyrrolidi ne-2-carboxylic acid,
(2S,48)-4-(2,3-di fluoro-benzyl)- pyrrolidine-2-carboxylic acid,

(25, 43) - 4- Ao wBlid2E GRRE MRX$EDHY &Flthaifveatidf are metabolites of com;rsunds.of formula élg[ that is,

V- A 05 00Dk BT B Gt Bt o B s RGPy o i e
WO- A- 02/ 108852054 fipmetahdiies gtirucpmpangsisl tapnuledl) waen foqmedvn 399. 32736 and
WO A- 02/ 28881, all of which are incorporated herein by reference.

{ ﬁg- rpéggﬁ%rﬁﬂur&k B?ﬁmﬁr_iaid(ﬂ |cBrﬂaill1]|i_199ﬁ1@ @ mfé@ [aisylﬂrﬁl%tric Rabbtaterh @ﬁ&ti RwPEr more
or sgabal i é*,%"i%;%é%;%@?“—e&? Corbin PROPREN. R o Jvepy) g peomtens qragp oo

aci d, 3- (1- ciglran [somers are possible. Where structural isomers are interconvertible via a low energy
cycl ohexy| pastehydujoméric idon@ridn Akuoradsralrah odsuo This Gar|tdke(tHl form of proton tautomerism in

11 - t et r az odompourbisBrERAL (IF MeRlaPRE RSN LR MHREIRE o oxime

; !  group, or so-called valence
(38,48) - (1 -3 .4-di | -cycl nt -acetic acid, (11;
(30,39 Ceaanns il s BN salonilnd SRR Ll i
(38, 5R) - 3- ZAPHBPE A IedvPREtsARetsHt t anoi ¢ aci d, S
(38, 5R) - 3- lashidad vithip tthey keobe ot ‘dwopreseaicimantion are ail stereoisomers, geometric isomers an
(38, 5R) - 3- pitbrikdic RorfBbINE coMPRAROYF forBdd Hincluding compounds exkhibiting more than one type of

E ‘Z’g’ 4513 : 2:1 -e@ﬁ?'%?%%g%%%y L er?vfo}'eﬁtgg’%%g\’lso included are acid addition or base salts wherein the

. 3 () r O N )
(2S, 48) - 44@”?"?"%‘%%??&‘&%}“’0% REMEIE: PRI YRS erpseicalorapmelp | dbtaryate prd-
t hereof . #gniteher preferred al pha-2-delta ligands for use in the
conbi nati on of the present invention are (38, 5R)-3-
am no- 5- net,; ' cl : -3-an.no- 5- hyl ponhanqi.c -aci d
(3R 4R, 5R)§; %/Agﬁlﬁh‘ﬁé}%ﬁ! %ﬁegﬁ%téiﬁ%ﬁg@%fgﬁ%a?@@@%t% Wgﬁ%’lo%n R Hna &GeS, for
(3R, 4R 5R)Z3MRinPHYNaosry MRSt asitiFtonci d, and the .
pharmaceutically acceptable salts thereof. Particularly preferred
al pha- 2- degdnwentidngiaBdhbiqiee for WhkpréparatidhAscRiids %Mtc)lﬁ)dli‘ ehtidndR iRLRS ©AMal syninesis
|( Qgeggl gg) @_e% %ﬁ#ﬁ@% %@Eﬁ@ Irp-%%]l ;g%g%gr[ecgtrés%ml n;og%_aé?)r_%gz/elﬂgt_e a(ga'et{l? (Eacsla?’ra of a salt or
( 25: 425 _ 4-qedvaiye) Wﬁpﬁj}ﬁw Eﬂxr@hhlgh gressype fiquid chromatography (HPLC). ’
-(2S,48)-4-(3-fluorobenzyl)proline or pharmaceutically acceptable _
Z Slrr;[ ?]i tstlg:?ﬁativafh%g% Qﬂ&%@;@? a%aﬁhﬁ%rﬂh&ﬁﬁgﬁay b?gégg&i{ grﬁh g%%ﬁtaplg optically active
Thus. i n ool 18 GRR, e Wlolt.of i QYR e LEBER ol il Mfiiags o acac
phar maceut® B2 MY5od Bese oesistsHs A Aphenvisihveeng o faerris apidc Bstrenultinordiastptsainertc

mixture may be separated by chromatography and/or fractional crystallization and one or both of the



-19- (viii)Androgen receptor agonists; (ix)Androgen receptor

ant agoni sts; (x)Prostanoid receptor agonist; (xi)Prostanoid receptor
ant agoni st; (xi)Prostaglandin synthetase inhibitor;

(xi i) Bi of | WARWIEI47%i i i) A kyl ating agent (xi v) M cr ot oBGIT&B2006/003080
nodul ator, e.g. Mcrotobule stabilizer; Ev)Topoisonerase I

i nhibitor; (xvi)Metalloprotease |nh|b|tor or (WO Progesterone

nmodul ator. Thus, in a further aspect of the I nvention, there is

provi ded adiaémmma*s RbrvartedPd BF dsHtessoRdigRpurd élﬂmama?é?a@ﬁxta%%@ks{o&ﬁ%pé Qitied
antagonistp ¢ any one or nore of the followi ng (I).Aronmatase

I nhi bi tor; %II Estrogen receptor agonist; (ii.i) Angiogenesis
inhibitor; (iv) VEGF inhibitor; (v) Kinase inhibitor; (vi) Protein

f amesyl t r Ghisf ewmasusds efihebintention (and chiral precursors thereof) may be obtained in enantiomerically-

enriched form using chromatography, typically HPLC, on an asymmetric resin with a mobile phase
consisting of a hydrbcarbon, typically heptane or hexane, containing from 0 to 50% by volume of
isopropanol, typically from 2% to 20%, and from 0 to 5% by volume of an alkylamine, typically 0.1%
diethylamine. Concentration of the eluate affords the enriched mixture.

When any racemate crystallises, crystals of two dlfferent types arg possible. The first type is the racemic
compound (true racemate) referred fo above wherem one homogeneous form of crystal is produced
containing both enantiomers in equimolar amounts. The second type is the racemic mixture or
conglomerate vt"herein two forms of crystal are produced in equimofar amounts each comprising a single
enantiomer.

While both of the crystal forms present in a racemic mixture have identical physical properties, they may
‘have different physical properties compared fo the true racemate, Rat_:emic mixtures may be éeﬁarated
"by conventional techniques known to those skilled- in the art - see, for example, “Stereochemistry of
Organic Compounds” by E. L, Eliel and S. H. Wilen (Wiley, 1994).

The present invention includes all pharmaceutically accepiable isotopically-labelled compounds of
formula (I} wherein one or more atoms are replaced by atoms having the same atomic number, but an
atomic mass or mass number different from the atomic mass or mass number which predominates in

nature.

Examples of isofopes suitable for inclusion in the compounds of the invention include isotopes of .
hydrogen, such as °H and °H, carbon, such as ''C, ™C and C, chlorine, such as **Cl, flucrine, such as
"F, iodine, such as " and ', nitrogen, such as ™N and N, oxygen, such as O, 0 and "0,
phosphorus, such as 2P, and sulphur, such as **

Certain isotopically-labelled compounds of formula (1}, for example, those incorporating a radioactivé
isotope, are useful in drug and/or substrate fissue distribution studies. The radioactive isotopes tritium,
ie. *H, and carbon-14, ie. *C, are’ particularly useful for this purpose in view of their ease of
'mcorporatlon and ready means of detection.

Substitution with heavier isotopes such as deuterium, ie. 4, may afford certain therapeutic advantages
resulting from greater metabolic stahility, for example, increased in vivo half-life or reduced dosage
requirements, and hence may be preferred in some circumstances.

Substitution with positron emitting isotopes; such as "'C, "®F, 0 and ™N, can be useful in Positron
Emissicn Topography (PET) studies for examining substrate receptor occupancy, ‘



(vii) Androgen receptor nodul ator; (viii) Androgen receptor agonists;
(1 x) Androgen receptor antagonists; (x) Prostanoid receptor agonist;
(xi) Prostanoid recept or antagonist; (xi)Prostaglandin synthetase

i nhi bi tor: WRPYOHTH | avanoi d: (xiii) Al kylati ng agent ; PEXIRAPO6/003080

M cr ot obul e modul at or, e.g. M cr ot obul e §habilizer; (xv)

Topoi sonerase | inhi bi tor; Metalloprotease inhibi tor; or (xvii)
Progest erone nodul ator, as a conbi ned preparation for simnultaneoui,
separ at e olsotggigglydaiie!leall comgauniis oft fxenutar(l abinrgemkratyf beeprelangit byi cosiestional techniques

General |y, k&ﬂmm%kt@d ih R drtrﬁf%?tptogé%séy' dné!o&é@s @dmsa 'dégcﬁﬁeﬁ% e afbompanying
formul atio maceuttc

a
accept abl e E’é%'(“ges Qn%‘?-’{ K3 aralﬂ'?s u?"}é‘raﬁtap%??g%e 'S&?f{[q%"’@ g elljesdé%agﬁ'g %/féhe non-iabefied
descri be aﬁ?g@t@"@ﬂﬁ'@ﬂpbﬁ?%er t han the conpound(s) of the i nventi on.
The choice of excipient will to a |arge extent depend on factors such

as the par bﬁaﬁhﬂc@tﬁtcd@%eﬁébl@é@%@é [ Eéﬁ%&&@wﬂﬁth@m@nﬁrﬁ%lu@é thBé%%vh%lﬁ kiRl Gknt

250" P HlreRRRIR R bt s P e s, BR e e e EIRBE o, | o

conmpounds of the present invention and nethods for .their preparation
Wil be reae tonpappasientmulzo(it ihosie be kasdebsed forrthdimisiophrinaceBlitahproperties, such as
conposi ti ogbmbﬂtpqnmtmaﬂ&a&w (abO&! 8 p;feﬁn%ﬁ: R, 1) iTBRderl sﬁ&w g@ ma‘spép

|
oo Part g st O e B eampiat erb*’ﬁtaﬁatwa%f SRS oo s ma'yOBe

adm nistered orally. Oral adm nistration may involve swal |l owi ng, so
that the cosmgounasl ot eventbh dtepast bophatmestutitshlisd mACHs adwikdtasd Buapaline or

lingual, ogmsubld Rbad, ﬁ@%at mb@atnb%rlayamml Shvobd Mg Q%tamgr ngnttttf,: Inihds

the bl ood stream di.r "~ Formul atrons. su

oral adm ni't ?Sa'B'F%"t‘FaW"Ftc“l“%F?&'”g Bt tfraezeéjﬁ'l?ﬁ VBV Ygnel TRGHG °“?u%ﬁr
as tabl et s@dlgwewdfﬁ@ﬁ'ﬂw@a[ywlf@@'%m% ning.mul ti- or

nano-particul ates, liquids, or powders; |ozenges (i ncl.uding

lollﬂrlag f;'{)’b@%mpnﬁkb%%the%leﬁlﬁ% E\??Be %gir?s@ér@' el;?ag%ggi%gﬁblﬂéﬂﬁml hoc}tnlﬁh aorle gﬁtgr
Mol ude. sCERBRERCHCe BERn B SRR ABE & P et RN N
may be enphegdd as fillers in soft or hard capsul es (made, for .
exanpl e, fromgelatin or hydroxypropyl nethylcellulose) and typi cal | y

g 0 gg;: s ﬁeaT Rbehgofifds of A& r@%%ﬂmeﬁtton‘ﬁ’% egadn@tst@émt mmgt)eﬁw;ybéﬁﬁh&to}ec %us
omul i fyi 32 ﬁJ&A%F%P”%ﬁE%%W? g fsrt;g’ e eterepr i eedeage titeHEDe
al so be priéegrae antappnistiand rt@e@nsltoret G013 domhibidrs gs gotomélined prepasstiaar simutangys.
a sachet . separate or sequential use in the treatment of endometriosis.

COX inhibitors useful for combining with the compounds of the present invention include? but dre not

limited to:

() ibuprofen, naproxen, benoxaprofen, flurbiprofen, fenoprofen, fenbufen, ketobrofen. indoprofan,
pirprofen, carprofen, oxaprozin, prapoprofen, miroprofen, fioxaprofen, suprofen, alminapro‘fen,‘
tiaprofenic acid, fluprofen, bucloxic acid, indomethacin, .sulindac, tolmetin, zomepirac, diclofenac,
fenclofenec, alclofenac, ibufenac, isoxepac, furofenac, tiopinac, zidometacin, acetyl salicylic acid,
indometacin, piroxicam, tenoxicam, nabumetone, ketorolac, azapropazone, mefenamic acid,
tolfenamic acid, diflunisal, podophyiiotoxin derivatives, acemetacin, droxicam, floctafenine,
oxyphenbutazone, phenylbutazone, proglumetacin, acemetacin, fenfiazac, clidanac, oxipinac,
~mefenamic acid, meclofenamic acid, flufenamie acid, niflumic acid, flufenisal, sudoxicam, etodolac, -
piprofen, salicylic acid, choline magnesium trisalicylate, salicylate, benorylate, fentiazae, clopinac,
feprazone, isoxicam and 2-fluoro-a-methyl[1,1-biphenyl}-4-acetic acid, 4-(nitrooxy)buty! ester (See

_ Wenk, of al, Europ. J. Pharmacol. 453:319-324 (2002)):

() meloxicam, (CAS registry number 71125-38-7: described In U.S. Patent No. 4,233,299), or a

phamagceutically acceptable salf or prodrug thereof; ‘ '



The conpounds of the invention may al so be used in fast-dissol ving,
fast-di sintegrating dosage forns such as those described in Expert
Qpinion in TheraPeuti c Patents, 11 (6), 981-986, by Li ang and Chen
(2001). ForVQ 3W/&¥¥"Wosage forns, dependi ng on dose, thePHILRPOPRRP3MRKe
up from1 weight %to 80 wei ght % of thehlggsage form nore typically
from5 weight %to 60 weight % of the dosdge form In addition to the
drug, tablets generally contain-a disintegrant. Exanples of
di si nt egr afiils delsedxibdes Baefit Non5at6@828N vgispadd (S Catertodi 8,826 Q72 aBMYIM®LDY Patent
g reIOIS g IO Sls g,o ng al i\, fmgzwjlp w@rcasmi (_ﬂJE'OPafeﬁﬂ N |5ﬁ$$99é5j} lrefaﬁ&gs gﬁlaljnéﬁﬁal $0dht W lbiication
m crocrystal | iﬁ%’g %t}gh Imlél g’ée‘c{sfa{;‘ig\%\é ?ﬁzéﬁzgwap %ﬂﬁﬁesfﬁtﬁng%\@gcéﬂ‘?oﬁ%ww6\{93/?052852)'
cel l ul ose, st d¥ BREpoayieay pqepptablealseraiogme Bgofs odi um ‘al gi nat e.
General | y, (Oheagcsibridegibanin Ud. [Phteatdlops $326598)) wition 1s aeérgdeliticifiytefiect prodrug of
wei ght % preftes ablot E6:0TbeRoR! iBHMitor”dddocki YERLARY b @f P%xtgrﬁ. h%?%fegﬁm), in
0'a

form Bi nders gt I sed to inpart cohesive qualities
I ﬁlﬁ%rlla.gg@ﬁwpg%f\’/oégbi nders include mcrocrystalline

tabl et for
cel | ul ose, H’Seﬁ‘&? 1908 (desgihsf! & Intesprtignst Prjaneiwslicgliopdubicatinmhie W 00224 9)
synt heti ¢ fimdimesaidy vdespligey rin oll.5d Gatent [N6.c @840EaTY i foQMdeS [ddcGdied in J. Carter,

hydr orypr opylt Effe@.béi@l.’ﬂ%ﬁﬁatté}m, sy Q{-%Mlé)éﬁf&’é-sdﬁ%i&}@s Ldb!é't. B26nt NI?Péagfrgé% 50
Tonohyarate. S QeectBl 8.2 el o, Ebeaind, BUBSTR (Ercdbec” Beskey Banat Mo
sucrose, sor bPt!81e51} Ri2dTdeasgibeciin Frraesat Bateni Pedeationshica F5B46h Al MK-888 ¢described
| ci h mell. & Pet -21- Tabl | i |1

gglnglr |ursn g pfﬁiﬁ fz a&&fél&; :?g;?%ﬁ:g} (sémﬁia&%;t%;ﬁn;éir':ﬁ Eé%ﬁfi)rtﬁ%f EL;F %i?‘.{%ﬁ(mwiraﬂ

ol ysor bat e su LLicon dioxide and tarc, \pe
Br e<ent , surf géoée@é%lag\#égg%(%?@'erﬁa%a%giﬁﬁf%m?'rqﬁfﬁ'?ﬁdzn Weét Grient dpr §034,250),
1 S ey o 501500 et o a6 A amaa) L S0 e

o1lweig r -614. 1867 S@hBstienca)| L4880 (RIeBk), CT3 (Atlant
lubricants supharidedRsl))e8k18:8 (RALAL)ER -§e§'(Eibf’dﬁ‘écﬁér%ﬁ%%&%&%%“&l%gotvggxfgeg

‘stearate, sodium stearvl funarate _an Xt ures_of " magnesi um
with sodium I %ﬁ%ﬁ*ﬁd‘f‘%ﬁ5’%"5‘5‘3“%%}“1@'5’& eT@“éff?gﬁgﬂsﬁ'%?é&ﬁ‘wF?gé}e-from 0. 25
wei ght %to 10 weight % preferably from0.5 weight %to 3 weight % .
of the t abiihetomp@uride pf tiEasesel ingeritirgmhfis@tihiBistde IndeiByirRdN with PDE@RLiSIors. Thus
col our ant Sn a fulify Q4sEd: BORGRRAS, thdd £ BRNAL 1

o A i R g

agents. abl ets contal to a _
et gt o6 v rolprintaah T 0 Sn Songe okl e o g o rgRIDAP SR
85 wei ght SPB%R'q AEPAeniplghin BB Seatment ghendpmetriosiz o about 10 wei ght %
di sintegrant, and from about 0.25 weight %to about 10 wei ght %
| ubri cant .ppE i i . by roller to.
form tabl aps. Tabl ot ol e OB S B e Rf i Bh it B w8 paifes
be wet-, dry-, or nelt-granulated, nelt congeal ed, or extruded before
tabl etting. Fhe PIHREOVT oSrifariaaxy-St-mely-taimprdingedinineyhenenyiidrrestlyedre prapyanel
][ray bfa ;3_08'[ edf o[ ;jﬁhitféem-mzﬂm-myg?@w@%lmﬂwtla@sogibs VidR®) al? known as
ormul ation o B ity 8ro HInRAHEAKE-3 1Ry TH R ERGRUL GRS Ry, EOr B
Tabl ets", Vol . 13%;%“ '114_m|&hetbigrrrr?n saendEé:[? ) %g}gr;rgﬁie cﬁ?&r Ceﬁgh%%é%cer?pm.
York, 1980). ConSinaBle "SrYPPYFaFESERE 40468 CANTG-ehpw-frnateholinoacetyiphenyl)-1
wat er - sol ubl e or MAEHEN-RERIH! IS Hipyragolol4 difudaitie 7-hu (aee ERR-0426008)5-dig/-
rapi dly di ssol vi fff-(@sthypipcaiiitesuipeongin-bigiixg a bhery CARRIGINSE ) RethRBBAHL-
ﬁerfeg{ gﬁlt a gl ?)l’ aﬂg‘wfézefb@,@rdfaﬁjrﬂ?cgﬂﬂn?/{g{see ?V@nﬂ?182{9];1?62?-gt%lé{-\é-%]E4leth%!3iperazin-1-
Vi scosi t y- nodi fyﬁ nddagégqg@rﬁﬂm'rﬁ%%’%e%ﬁpvgﬂ?‘gyl}s%widﬁ‘@ﬁ‘ﬁ@ﬁh\f‘r?v§'d@7dr‘t'ﬁ'éPYFaZ°'°
fornul ati on may PerdRimitirares(sen AHORRI3 TN ner-3-ehwl-5-BHe-othyipipardzinririsnighonyl)-2-
pol %/Ee{ rraK 3e s@tm&m(m)rmym?m _@j’ﬂdm?l'}’}!@'a@ﬁh@rﬁi-d_ﬂ‘@&{)-ﬁnfpﬂhz%ioﬂycﬁbd] {;Lmi?m
synt hetic roc [ 2sent i e . 0
y y Flh@i AsodBdwl Sis LG RRL '%B@Pf?pt%gag'hﬂ'ﬂpﬁﬂ?hé’ﬁ']‘%%ﬂ%zﬁ?ﬁ

. 0 . J oxy-1-
99 wei ght % m)r'%EfF\SXe?r!YEO%)lPlXidi}T-E'SJ}-Q“%'!e{h%-r]?.%-dihydro-YH-pyr'azolo[4,3-d] pyrimidin-7-one  (see

W099I54333);5—[2-ethoxy-s-(4-ethy!piperazin-1—ylsulphonyi)pyri din-3-yil-3-ethyl-2-[2-methoxy



Parenteral formulations are typically aqueous solutions which may
contain excipients such as salts, carbohydrates and buffering agents
(preferably to a pHof from3 to 9), but, for sonme applications, they
may be noré"’@&‘?“f’@%f’ip formul ated as a sterile non-aqueoudCIEBINPI/HA8E
as a dried formto be used in conj unctio_q with a suitable vehicle
such as sterile, pyrogen-free water. The preparation of parenteral
formul ati ons under sterile conditions, for exanple, by
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The conpounds of the invention may be admi nistered rectally or

vagi nal ly, for exanple, in the formof a suppository, pessary, or
enema. Cocoa butter is a traditional suppository base, but various
al ter nat i veé¥0 YO8\ sed as appropriate. Fornul ations f&ET/1B2006/003030
rectal /vagi nal adm nistration may be forn}grated to be i mediate
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Reagent Supplier Catal ogue nunber T47D human manmary carci noma cells
Anerican tissue culture collections; http://ww.atcc.org/ HIB-133

D met hyl sul phoxi de (DVBO) Signa D2650 Dul becco's nodified Eagle's
Medi um ( DVEXA 2@78%4G3721969- 035 DVEM wi t hout phenol red GPEEIBBIGH308028

L- d ut anax,

200 mM G bco 35050- 038 Charco%l stripped foetal calf

serum (CS- FCS) G obepharm

cyclopropyl-T-méthoxy—?.—(z-morpholin-4-ylmethyl-7 8-dihydro[1 6]—naphthyridin—6(5H)-yl)-4(3H)—
quinazolinone (example 11), and the compounds disclosed in International Appl:catron Publication No.
WO 98/30560 in particutar 4-armino-6 T-dlmethoxy-z (5—methanesuifonam|do~1 2,3 4-tetrahydrmsoquunol—
2-y])-5-(2-pyridyl)quinazoline (example 19); and pharmaceutically acceptable derivatives thereof.
Preferred a-adrenergic receptor antagonists are doxazosin, 5-cyclopropyi-?-methoxy—.’é-(Zlmorpholin-tl-
yimethyl-7,8-dihydro[1,6]-naphthyridin-6(5H)-yl)}-4(3H)-quinazolinone and 4-Amino-6,7-dimethoxy-2-(5-
methanesutfonamido-1,2,3,4-tetrahydroisoquinol-2-yi)-5-(2-pyridyl)quinazoline  and  pharmaceutically
acceptable derivatives thereof. The mesylate salt of 4-Amino-6,7-dimethoxy-2-(5-methanesulfonamido-
1,2,3.4—-tetrahydroisoquin01-2-yl)—5—(2-pyridyI)quinaioline is of particular Interest (see WO 01/64672).

oz-Adrenergic receptor antagonists suitable for the-present invention include dibenamine (DE 824208),
tolazoline (US Patent No. 2,181,938), trimazosin (US Patent No. 3,669,968), efaroxan (EP 71368),
yohimbine (MR Goldberg et al, Pharmacol. Rev, 35, 143-180 (1 987)), idazoxan (EP 33655), and clonidine
(US Patent No. 3,202,660);

Non-selective a-adrenergic receptor antagonists suitable for the present invention include dapiprazole
{US Patent No. 4,252,721); ‘

The compounds of the present invention may be administered in combination with 'én 5-alpha reductase
inhibitor. Thus, in a further aspect of the invention, there is provided a pharmaceutical product confaining
a progesterone receptor antagonist and one or more 5-aipha reductase inhibitors as a combined
breparation for simultaneous, separate or sequential use in the treatment of endometriosis.

5-alpha reductase inhibitors include inhibitors of 5-alpha reductase isoenzyme 2. Suitable compounds for
use in the present invention are PROSCAR® (also known as finasteride, US Patent 4,377,584 and
4,760,071), compounds described in WO 93/23420, EP0572168, WO 93/23050, WO 93/23038, WO
93/23048, WO 93/23041, WO 93/23040, WO 93;‘23039 WO 93/23376, WO 93/23419, EP0572165 and
WO 93/23051. '

The compounds of the present invention may be administered in combination with an agent which lowers
estrogen levels, or which aniagonises the esirogen recseptor. Thus, in a further aspect of the invention,
there is provided a pharmaceutical product containing a progesterone receptor antagonist and one or
more agents which lower esfrogen levels, or antagonise the estrogen receptor, as a combined
preparation for simultaneous, separate or sequential use in the freatment of endometriosis.

Agents which lower esirogen levels include gonadotropin releasing hormone (GnRH) agoenists, GnRH
antagonists and astrogen synthesis inhibitors. Agents which antagonise the estrogen receptor, i.e.
estragen receptor antagonists, include anfi-estrogens.



Phosphate buffered saline (PBS) G bco 14190-094 Foetal bovine serum
(FBS) Sigma F-7524 . BD Great EscAPe SEAP Chem | um nescence Detection

kit Fisher

1(2041-1 Progesterone (P4) Sigma P-6149 Pl uronic-F127
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"GnRH agonists suitable for the present invention include ieuprorelin {(Prostap - Wyein), buserelin

(Suprefact - Shire), goserelin (Zoladex — Astra Zeneca), triptorelin (De-capeptyl ~ Ipsen), nafarelin
(Synarel — Searle), deslorelin (Somagard ~ Shire), and histrefin/supprelin {Ortho Pharmaceutical
Corp/Shire).

GnRH antagonisis suitable for the present'invention include teverelix (also known as antarelix), abarelix
(Pienaxis — Praecis Pharmaceuticals Inc), cetrorelix (Cetrofide — ASTA Medica), and ganirelix
{Orgalutran — Organon).

Anti-estrogens suitable for the present invention include tamoxifen, Faslodex (Astra Zeneca), idoxifene
(see Coombes et al. (1995) Cancer Res. 55, 1070-1074), raloxifene or EM-652 (Labrie, F et al, (2001) J
steroid Biochem Mol Biol, 79, 213).

Estrogen synthesls inhibltors suitable for the présent invention include éromatase inhibitors. Examples of
aromatase inhibitors include Formestane (4-OH androstenedione), Exemestane, Anastrozole {Arimidex)
and Letroxole.

The compounds of the present invention may be administered in combination with an alpha-2-delta
igand. Thus, in a further aspect of the invention, there is provided a pharmaceutical product containing a
progesterone receptor antagonist and one ore more alphg-2-delta ligands, as a combined preparation for .
simultaneous, separate or sequential use in the treatment of endometriosis,

Examples of alpha-2-delta ligands for use in the- present invention are those cdmpounds, or
pharmaceutically acceptable salis thereof, generally or specifically disclosed in US4024175, particularly
gabapentin, EP641330, particularly pregabalin, US5563175, WO0-A-97/33858, WO-A-97/33858, WO-A-
99/31067, WO-A-99/31074, WO-A-97/29101, WO-A-02/085839, nparficularly [{1R,5R,65)-6-
(aminomethyl)bicyclo[s.z.O]hept-s-yllacetic‘ acid, WO-A-99/31075, particularly -3-(1-.aminomethyl-

 cyclohexylmethyl)-4H-[1,2 4loxadiazol-5-one and C-[1-(1 H-tetrazol-5-yimethyl)-cycloheptyll-methylamine,

WO-A-99/21824, particuiarly  (35,4S)-(1-aminomethyl-3,4-dimethyl-cyclopentyl)-acetic  acid, WO-A-
01/90052, WO-A-01/28978, particularly (1o,3c,5¢)(3-amino-methyl-bicyclo]3.2.0lhept-3-y)-acetic acid |
EP0641330, WO-A-08/17627, WO-A-00/76958, particularly (35,5R)-3-aminomethyl-5-methyl-octanaic
acid, WO-A-03/082807, particularly (38,5R)-3-amino-5-methyl-heptancic acid, (38,5R)-3-amino-
5-methyt—honanoic: acid and' (38,5R)-3-amino-5-methyl-octanoic acid, WO-A-2004/039367, particularly

© (285,48)-4-(3-fluoro-phenoxymethyl)-pyrroliding-2-carboxylic acid, {28,45)-4-(2, 3-diflugro-benzyi)-

pyrrolidine-2-carboxylic acid, (28,4S)-4-(3-éhlorophenoxy)pruline and (28,4 8)-4-(3-fluorobenzylproline, -
EP1178034, EP1201240, W0-A-89/31074, WO-A-031000642. WO-A-02/22568, WO-A-02/30871, WO-A-
02/30881 WO-A-02/100392, WO-A-02/100347, WO-A-02/42414, WO-A-02/32736 and WO-A-02/28881,
all of which are incorporated herein by reference.



Tabl e 1. Assay nedia (agonist format): DMVEM wi thout phenol red + 5%
CS-FCS + 2 mM d utamax. Assay nedia (antagonist format); DVEM wi t hout
phenol red + 5% CS-FCS + 2 MM @ utamax + 10 nM P4. Briefly, T47D
cells are gFO@P7BA7Hr opagating in DVEM + 10% FBS + 2 nVIPGI{(IBAAEH03EH0
370/ 5% 002. At 80-90% confl uence, the nedja |Is exchanged for phenol
red free DMEM + 5% CS- FCS (Assay nedi a) a¥d cultured for a further 24
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row 3 and | ¥xed. This process is repeate own the plate
to row 7 t%&gdé%?%e&eﬂgéeﬁroﬁal dilutions. The vehicle control is adjusted
to contain 0.1% DMBO (le. 20 pl. to 10 nL assay nedium 10 nMP4 to

gi ve a conC&lnuled prefarest aighaZ-dpiDlid8®is Guldse2i Ohep bombination ey i) presbiindsAion oifie
reagent fr edacteBerofi babhpenth, Mrabifin, o €34, 5AB MM Ry bR B3 I Bhe ZS-W\:/:%G acid,
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acceptable salis thereof,

The compounds of the present invention may be administered in combination with an oxytocin receptor
antagonist. Thus, in a further aspect of the invention, there is provided a pharmaceutical _product
containihg a progesterone receptor antagonist and one ore more oxytocin antagonists, as a combined
preparation for simultanecus, separate or sequential use in the treatment of endometriosis. '

Exampies of oxytocin receptor antagonists suifable for the present invention are atosiban (Ferring AB),
barusiban (Ferring AB), TT-235 (Northwestern University), and AS-602305 {Serono SA).

" The contents of the published patent applications mentioned above, and in particular the general formulae
of the therapeutically active compounds of the claims and exemplified compounds thereln, are
incorporated herein in their entirety by reference therato. .

The compounds of the present invention may also be administered in combination with any one or more
of the foliowing ' .
() Aromatase inhibitor;
(i) Estrogen receptor agonist;”
(i) Angiogenesis inhibitor;
{iv) VEGF inhibitor;
()  Kinase inhibitor; |
_ {vi) Protein fa'rnesyl transferase inhibitdr;
(vi)  Androgen receptor modulator:
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{vii)  Androgen receptor agonists;

(i)  Androgen receptor antagonists;
() Prostancid receptor agonist;

(xh Prostanold receplor antagonist;
() Prostaglandin synthetase inhibitor;
(xiiy  Bioflavanoid;

(xii)  Alkylating agent;

(xiv)  Microtobule modulator, e.g. Microtobule stabilizer:
{xv)  Topoisomerase | inhibitor;

(xvi)  Metalloprotease inhibitor; or

(xvi) Progesterone modulator,

Thus, in a further aspect of the invention, there is provided a pharmaceutical product containing a
progesterone receptor antagonist and dny one or more of the following '
{H Aromatase Inhibitor;

(if) Estrogen receptor agonist;

{iii) Angiogenesis inhibitor;

{iv) VEGF inhibitor;

) Kinase Inhibitor;

(vi} i’rotein farnesyl transferase.-inhibitor;

(vi)  Androgen receptor modulator;

(vili)  Androgen receptor agonists;

(i) Aridrogen receptor antagonists;

{(x) Prostanoid receptor agonist;

() Prostanoid receptor antagonist;

(x}  Prostaglandin synthetase inhibitor;

(xiy  Bioflavanoid; '

{(xiii)  Alkylating agent;

(xiv)  Microtobule modulator; e.g. Microtobule stabifizer;

{xv}  Topolsomerase | inhibitor;

(xvi) Metalloproteaée inhibitor; or

{xvii}y Progesterone moduiator,

as a combined preparation for simultaneous, separate or sequential use In the freatment of
endometriosis.

Genéraliy, compounds of the invention will be administered as a formulation i association with one or
more pharmaceutically acceptable excipients. The term 'excipient’ is used herein to describe any
Ingredient other than the compound(s) of the invention. The choice of excipient will to a large extent
depend on factors such as the particular mode of administration, the effect of the excipient on solubility
and stability, and the nature of the dosage form.
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Pharmaceutical compositions suitable for the delivery of compounds of the present invention and
methods for their preparation will be readily apparent to those skilled in the art. Such compositions and
methods for their preparation may be found, for example, in "Remington’s Pharmacedtical Sciences”,
19th Edition (Mack Publishing Company, 1995). ‘

The compounds of the invention may be administered orally. Oral administration may involve swallowing,
so that the compound enters the gastrointestinal tract, and/for buccal, finglal, or sublingual administration
by which the compound enters the blood stream directly from the mouth,

Formulations suitable for oral administration include solid, semi:solid and liquid systems such as tablets;
soft or hard capsules containing multi- or nanc-particulates, fiquids, or powders; lozenges (including
liquid-filled); chews; gels; fast dispersing dosage forms; films; ovules; sprays; and buccal/mucoadhesive

patches.

Liquid formulations include suspensions, solutions, syrups and elixirs. "Such formulations may be
employed as filers in soft or hard capsules (made, for example; from gelatin or
hydroxypropylmethyicellulose) and fyptcally comprise a cariier, for example, water, ethanol, polysthylena
glycol, propylene glycol, methylceliulose, or a suitable cil, and one or more emulsifying agents and/or
suspending agents. Liguid formulations may also be prepared by the reconstitution of a solid, for
example, from a sachet,

‘The compounds of the invention may also be used in fast-dissolving, fast-disintegrating dosage forms
such as those described in Expert Opinion in Therapeutic Patents, 11 (6), 981-986, by Liang and Chen
(2001). ' '

For tablet dosage forms, depending on dose, the drug may make up from 1 weight % to 80 weight % of
the dosage form, more typically from 5 weight % to 60 weight % of the dosage form. In addition o the
drug, tablets generally contain a disintegrant. Examples of disintegrants include sodium starch giycolate,
sodium carboxymethyl cellulose, calcium carboxymethyl cellulose, croscarmellose sodium, crospovidone,
polyvinylpyrrolidone, fethyl cellulose, microcrystalline cellulose, lower alkyl-substituted hydroxypropyl
cellulose, starch, pregelatinised s‘tarch and sodium alginate. Generally, the disintegrant will comprise
from 1 weight % fo 25 weight %, preferably from 5 weight % to 20 weight % of the dosage form.,

Binders are generally used to impart cohesive qualities to a tablet formulation. Stiitabie binders include
microcrystalline cellulose, gelatin, sugars, polyethylene glycol, natural and synthefic gums,
polyvinyipyrrolidone, pregelatinised starch, hydroxypropyl celiulose and hydroxypropyt methyicellulose.
Tablets may also contain diluents, such as lactose (monohydfate, spray-dried monohydrate, anhydrous
and the like), mannitol, xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and dibasic |
calcium phosphate dihydrate.
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Tablet blends may be compressed directly or by roller io form fablets. Tablet blends or portions of blends
may alternatively be wet-, dry-, or meli-granulated, melt congealed, or extruded before tabletting. The -
final formulation may comprise one or more layers and may be coated or uncosated: it may- even be
encapsulated.

The formulation of tablets is discussed in “Phamnaceutical Dosage Forms: Tablets”, Vol. 1, by H.
Lieberman and L. Lachman (Marcel Dekker, New York, 1980).

Consumable oral films are typically pliable water-soluble or water-swellable thin film dosage forms which
may be rapidly dissolving or mucoadhesive and typically comprise a compound of formula {I), a film-
forming polymer, a binder, a solvent, a humectant, a plasticiser, a stabiliser or emulsifier, a viscosity-

- modifying agent and a solvent. Some components of the formulation may perform mare than one
function.

“The film-forming polymer may bs selected from natural polysaccharides, proteins, or synthetic
hydrocolloids and Is typically present in the range 0.01 fo 99 weight %, more typically In the range 30 to
80 weight %. '

Other possible ingredients include anti-oxidants, colorants, flavourings and flavour enhancers,
preservatives, salivary stimulating agents, cooling agents, co-solvents {including oils}, emollients, bulking
agents, anti-foaming agents, surfactants and taste-masking agents.
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conmpound o
treated MAPWWHVHwH%ﬁﬁé or the salt or hydrate thereof and, if used,
the appropriate acid or base, at a tenperature of fron1room
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powder inhaler, as an aerosol spray from a pressurised container, pump, spray, atomiser (preferably an
atomiser usmg electrohydrodynamics to produce a fine mist), or nebullser, with or without the use of a
stitable propellant such as 1,1,1,2-tetraflucroethane or 1,1,1,2,3,3,3-heptaflucropropane, or as nasal
drops. For intranasal use, the powder may comprise a bioadhesive agent, for example, chitosan or

_cyclodextrin,

The pressurised container, pump, spray, atomizer, or nebuliser contains a solution or suspension of the
compound(s) of the invention comprising, for example, ethanol, agueous sthanol, or a suitable aternative
agent for dispersing, solubilising, or extending release of the active.- a propeilant(s) as solvent and an
optional surfactant, such as sorbitan trioleate, olgic acid, or an oligolactic acid.

Frior to use in a dry powder or suspension formulation, the drug preduct Is micronised to a size suitable

" for delivery by inhalation (iypically less than § microns). This may be achieved by any appﬁropriate
comminuting method, such as spiral jet milling, fluid bed jet fnilling, supercritical fluid processing to form
nanoparticles, high pressure homogenisation, or spray drying. '

Capsules (made, for exampie, from gelatin ar hydroxypropylmethylcellufose), biisters and cartridgés for
use in an inhaler or insuffiator may be formulated to contain a powder mix of the compound of the
invention, a suitable powder base such as lactose or starch and & performance modifier such as Meucine,
mannitol, or magnesium stearate, The lactose may be anhydrous or in the form of the monohydrate
preferably the lafter. Other suitable exmplents include dexiran, g!ucose maltose, sorbitol, xylitol, fructose,
sucrose and trehalose.

A suitalile solution formulation for use in an atomiser using electrohydrodynamics to broduce a ﬁne mist
may contain from 1pg to 20mg of the compound of the invention per actuation and the actuation volume



Compounds of fornula(Vlil) may be prepared by reaction of conpounds of
formula (M 11) with conpounds of fornmula (X) and a suitabl e base,
such as cesium carbonate, in a solvent such as acetone. Conpounds of
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by the reaction of a conpound of forrmula (I X) with a chlorinating
reagent. In a typical procedure, a cool e?*sol uti on of the conpound of
formula (1V), in a suitable solvent, such as acetonitrile, is treated
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formula (X): .
0 ( gyciqdextrm and suitable derivatives thereof or polyethylene glycol-containing polymers, in order to

improve their solubility, dissolution rate, taste-masking, bioavailability and/or étability for use in any of the
aforementioned modes of administration.

Drug-cyclodextrin comp_rexes, for example, are found to be generally useful for most dosage forms and
administration routes. Both inclusion and non-inclusion complexes may be used. As an altemative to
direct complexation with the drug, the cyclodextrin may be used as an auxiliary additive, fe. as a carrier,
diluent, or solubiliser. Most commonly used for these purposes ére alpha-, beta- and gamma-
‘cyclodextrins, examples of which may be found in international Patent Applications Nos. WO 91/11172,
WO 94/02518 and WO 98/55148,

Inasimuch as it may desirable to administer a combination of active compounds, for example, for the
purpose of treating a particular disease or condition, it is within the scope of the present invention that two
or more pharmaceutical compositions, at least one of which contains a compound in accordance with the
invention, may convenienfly be combined in the form of a kit suitable for coadministration of the
compositions.

- Thus the kit of the invention comprises fwo or more separate pharmaceutical compositicns, at least one
of which contains a compound of formula (1) in accordance with the invention, and means for separaté[y



In a typical procedure, a solution of the conpound of fornula (XV),
in a suitable solvent, such as 'acetone, is treated with a suitable
base, ouch as caesium carbonate, and the conpound of forrmula (X). In
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and may, at the physician’s discrefion, fall outside of the typical range given herein.

These dosages are based on an average human subject having a weight of about 80kg to 70kg. The
physician will readily be able to determine doses for subjects whose weight falls outside this range, such
as infants and the elderly. ) ’

As used herein, the terms "treating™ and "to treat”, mean 1o alleviate symptoms, eliminate the causation
gither on a temporary or permanent basis, or to prevent or slow the appearance of symptoms. The term
"reatment” includes alleviation, elimination of causation (either on a temporary or permanent basis) of, or
prevention of sympioms and disorders associated with endometriosis andfor uterine leiomyoma. The
treatment may be a pre-treatment as well as a treatment at the on-set of symptoms.

The compounds of the present invention may be tested in the screens set out below:

1.0 In vitro functional assay for progesterone receptor (PR) antagonism

The assay for PR antagonism takes advantage of the extensively reported modulation of alkaline
phosphatase (AP) expression in human breast T47D mammary carcinoma cells {Beck et al., D. P. (1993).
The progesterone antagonist RU486 acquires agonist activity upon stimutation of cAMP signalling
pathways. Proc Natl Acad Sci U S A 90, 4441-4445; Fensome et al. (2002). New progesterone receptor
antagonists: 3,3-disubstituted-5-aryloxindoles. Bicorg Med Chem Lett 12, 3487-3490; Zhang et al,
(2002a). B-Aryl-1,4-dihydro-benzo d 1,3 oxazin- 2-anes: a novel class of potent, sefective, and orally
active nonsteroidal progesterone receptor antagonists. Journal of Medicinal Chemistry 45, 4379-4382;
Zhang et al., (2003). Novel 6-aryl-1,4-dihydrobenzo d oxazine-2-thiones as potent, selective, and orally
active nonsteroidal progesterone receptor agonists. Bioorganic & Medicinal Chemistry Letters 13, 1313-
1316; Zhang et al., (2002b). Potent nonsteroidal progesterone receptor agonists: synthesis and SAR
study of 6-aryl benzoxazines. Bioorganic & Medicinal Chemistry Letters 12, 787-790; Zhang, Z. et al,,
{2000). In vitro characterization of trimegestone: a new potent and selective progestin. Steroids 65, 637-
843}. In the presence of progesterone, endogenous AP expression is induced in T4?D cells and Is
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When preparing conpounds of forrmula (I)
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t hat proviHéE”?he best conbination of features for this purpose. Such
features include the nelting point, solubility, processability and

yield of tjigaddat eTEdi ate formand the T&uphiel N0 €ase W Th WA g4t
product ngy be purified on isolation. The conpounds of the i nyvsunidepn
may have t{Hd7Rdvantageaty batindvzeyisar e nor|émeudas figsye tuliwre calledtionsg pHTBE-133
duration ; 'aq(t\fr&]i nl(rI;h :lavp aq)hunadpr r angg him/vawegiep] S
I h R tHoctsor—are—EkZsel ecti-ve,—or—havp yoa
?r:)?g ﬁéef L*g%nlbecﬂamodi@ agle’s Medjum ( AR Fl-2156 -@%_,
) ; IDMEMWtﬁbU‘t_b}% Dllrét'.ia” C :C b M ul‘lI BELFI LA VA }JI art LB L 35 _6'2
I nvent| on HTGMéWOOFHM’U”PUU”U O TOT MU ggich) Or a phar mMaceul | $5a5d-058
accept abl g GRakdaVshigo¥dTodthl SEFseIum (05-PESICES Y Gidbkphite Pr epar at i on_pi_a
conpound Qqffhésphabuttertd dalimer (PBS)phar maceut ijcdeby accept abl e der | bt BoAas4
t her eof ; Foefal bovine serum (FBS) ) Sigma F-7524 .
.| BD Great EscAPe SEAP Chemiluminescence Fisher - K2041-1
Detection kit -
Progesterone (P4) Sigma P-5149
Pluronic-F127 Molecular Probes P6867
RU486 (Mifepristone) Sigma M-8046
Table 1.

Assay media (agonist format): DMEM without phenol

P4,

red + 5% CS-FCS + 2 mM Glutamax,

Assay media (antagonist format): DMEM without phenol red + 5% CS-FCS + 2 mM Glutamax + 10 nM

Briefly, T47D celis are grown by propagating in DMEM + 10% FBS + 2 mM Glutamax at 37°C/5% CO..
At 80-90% confluence, the media Is exchanged for phenol red free DMEM + 5% CS-FCS (Assay media)
and culturéd for a further 24 hrs at 37°C/5% GO,. T47D cells are then plated at 2.5 x 10* cellsiwell in 100
- uL assay media in sufficlent 96 well plates for the assay, in triplicates of each condition. For example, for

a 5 point ICsp curve on one compound, this is eciui\ra]ent {o 36 wells (2 x 18 wells, £ P4), These plates are
then cultured for 24 hrs at 37°C/5% CO,, leaving the ouiside wells blank by the addition of 200 pL PBS.

A 10 mM stock solution of compounds is prepared in DMSO {stored -20°C in 10 pL aliquots). A 1b mM
DMSO stock of RU486 Is used as a standard pure PR antagonist. The compounds under Envestigaﬁdn
are added to assay medium, or a mixture of 0.05% pluronic acid in PBS, £ 10 nM P4 to give a final
concentration of 20 p {i.g. 10 pL of the 10 mM stock to § pl. assay medium = 10 nM P4).  The samples

are mixed thoroughly and serial dilutions of compounds from 10 pM to 0.1 nM in a 96 well plate, are

prepared as follows:

The outside wells are left blank. Assay medium (225 pl) is added to one half of the plate (- P4), rows 3-

8, and to the other half of the plate, assay medium + 10 nM P4. To row 2, 250 ul of the top concentration
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formul ation including a conpound of fornmula (1) or a pharmaceutically
accept abl e derivative thereof, together with a pharmaceutically

accept abl e ¥RaEWFOITS, diluent or carrier; (iv) a conpoRGEIBIIGFWY a
(1) or a pharmaceutically acceptable derivative or conposition

t hereof, for use as a medicanent; (v) the?’ase of a conpound of
formula (1) or of a pharmaceutically acceptable derivative or .
conpositio C ' '
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menor r hagi &° & 4&h8ne) 552K Medirm #d P PMAitdn Lwcod deppushiva)isede HiE PFRGRSS is repeated
(i ncl udi ng dsymthe wars toabw @ tospbieve werlabdilutibys Tleevshiele eontlol thatjnsiedto patiait 001% DMSO
pal ), Cchr ol 5o Q5 Y6 it Baa 8L i ph Y due'kBndBrdhith & e MBALE, duliSs0 . to
di sease. or dé sorder s endometriosis and/or uterine fibrolds :
(1 ei omyonaf®)® (vii) a nethod of treatnent of a mammal to treat
endonetriosis, uterine fibroids (leionmyonmata), nenorrhagia, _
adenonyosi 900 fir éffdgeht A6 e MBS 41 FARRALT RS ER corirddpdntifld el SHHIMIRME7D
of dyspareuni a, dyschexia and chronic pelvic pain), chronic pelvic

pai n syndrome including trgati gg sagd ngimmal gwi t hzan ef f ectd ve anount

CDCl 3deut er oc

CD30Ddeut efBHRTHABI- T
washed with PBS (200_ pl) and lysed by placing the cells at —80°C. for 15 min and thawing at room temp.

The Freeze-thaw lysis is repeated, then PBS (50 plL) is added to each well. Afier 5 min, 30 uk of CSPD
chemiluminescent substrate solution (final 0.06125 mM, 1.25 mM substrate solution x 20 dilution with
chemiluminescent enhancer, Great EscAPe SEAP Chemiluminescence Detection kif) is added to each
well and mixed. The plates are incubated for 30 mins at room teijnperaturé and luminescence measured
on & luminometer (VICTOR, Wallac).

0
S0¢ er odi ne u P ,
e cells were incubated for 20 hrs af 37°C/5% CO,., then media is removed, cells

of a conpound of forrmul & (T) oer‘h"q_prﬁ‘( maceuti c Yy fccept abl e
derivative or conposiji T TNETeOfy i Viph ) S ek wher e
t he di sease or disorder [Ts efrdoTet] TaSTs—at o ds
(leiomyormata); (ix) ipterredrates ﬁ,}l\f‘j[he i ol | owi ng
pr eparations and exaél ¢s- HHustate—Hheprd onpounds
of formula (I). 1F1 Clleax gnett 8% esoni were in
all cases consistent &%ifh the pro d st r{rekigreiVirdinege erjistic
chenmical shifts (5) afelgiveh in $amdk- per FiiiE ot el d [from
t etranet hyl sil ane usitg|convent Dakbvehizlbr eZrED N #3esi gnat i on of
maj or peaks: e.g. s, singletf d, [doublfet; ¢, guarget; m
nuitiplet; br, broad. The fof Towfng apbrev|atidns have bpen Ysed
t hr oughout : HRMShi gh re§ol Ut On T1BSS $peclfonmeyry, L[RVESIpw Tgsol ution
mass spectronetry; ‘hpl ciirghperfqrmnce—tgord Linru:Fat ography],

|hI\(ﬂ) )t(ul Od‘le nM compound (5 n\M P4

nCenucl ear ce%/ﬁlnfg?g; ggsgf@ Yy %‘?.5141 iae,hae : ioFrE:f‘ 7

The assay is performed in triplicate, in the agonist format (no exogenous P4), sigmoid fitting of the resuits .
is expressed as alkaline phosphatase induction (luminescence, arbitrary units or % with maximal
progesterone response as 100%) by the test compounds. In this format, the ECs, value is defined as the
drug conceniration required to produce a 50% induction of AP activity compared with 5 nM alone.
Compounds with agonism, or partial agonism, that is an inducﬁoﬁ of AP activity which is sub-maximal to
that induced by P4, are discarded in this way. In the antagonist format (8 nM P4), curve fitting the results
is expressed as alkaline phosphatase inhibition by the test compounds. [n this format, the ICs, value is
defined as the drug concentration required to produce a 50% inhibition of AP activity compared with 5 nM
alcne, For_the purposes of compounds exemplified here, the ICs valuss are less than 5pM. In 2
preferred embodiment, the [Cs, value is less than 500 nM. In a mare preferred embodiment, the ICs is
less than 50 nM. ' ' o |

2.0 In vitro functional assay for glucocorticoid activity (GR)



The Preparations and Exanples that followillustrate the invention
but do not Iimt the invention in any way. Al starting materials are
avail able commercially or described in theiliterature. Al

t enper at ur 8¥0 3{0@/034370C, F| ash col utmm chr omat ogr aphy was ®&TAB866/WHEA80
using Merck silica gel 60 (9385). Thin |ayer . -35- chronatography
(TLC) was carried out on Merck silica geft«®60 plates (5729).

represents the distance travelled by a conpound divi ded by the
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reaction mxture was cooled, diluted with tol uene, neutralised wi.th
6M hydr ochP&eresisapds usadde tilyierpne sieme eyt édoaint i roint) aipse. respprsex latingatd 1M
extracts wamt 19ashedndsi3sh weib glaten e kas ned) eplated cantathing e mNEAGEK @Srickitfations of

sul ggoa/; eaaedn pBMaPRNRL & Any maurhguﬂaﬂwegraatroh Gret didtbEin @@m@mlu&% A%

95 150 13 gt o hiodinctorb o§RShict 53 b8, Merepblyaitis dn RUl4te ¢fptd i aeive
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X u |
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3- oxobut antageniiCictegretahiyd. E&520ks ther Garorsiitu@e 2ndhddnil)addedt per walnieft in the dark for 5 °

t enper at ur gins @xFther?fe PlafaUS RSd of BENAIRAGHhdBenBd Xdukte® APdaiSidinks’ £61 mEred
hours, aftgr.which time it was quenched with anmoni um sul fate (700 g)

and acidifi é’of Sslowly with a sol uti on of concentrat ed hydrochl oric

aC|d(215 ect'o .
i xtur e wal P e PR AaRo P o R fehe eef‘?{%sseiés ooty R o T el
combi ned ofYaPRINESER r9sHETse) %P%"EEFW@BPUG‘"\%F aRHRYRe 37URRes VAlYSHa dddermigpl In the
concent r at adhgonist Brmat,echultscale prressU pelutiorager idhilitde by thetesticompueds BN 10, value
(58.2 g, 6RWtermPed pale yellow oil, which was a niixture of keto:enol
tautomers. 1H NVR (400MHz, CDCI3): 5 = 2.00 (s, 3Henol), 2.30 (s,

?H' ke][ 0), $po1 Ir( ﬁvo %Ebﬁ%ﬁ’t)for p50 Stefofie relé'ﬁ't(ﬁ'@ﬂlla_)jomsm ot the MBHRAL ARLy 3
Cycl opr Opl'}/e classica[ quanthfa p ve assessmen o}progeC%oée_m_c _ac::lhwty is the McPhail's assay, performed In the
immature rabbit (McPhail, 1934),

All of the compounds according te the formuta (I} can be prepared by conventional routes such as the

* procedures described in the general methods presented below, or by the specific methods deacribed in
the Examples section, or by similar methods thereto. The present invention also encompasses any one
or more of these processes for preparmg the compounds of formula (I}, in addiion to any novel
intermediates used therein.



Magnesi um turnings (3.04 g, 125 mmol ), suspended in methanol (145
m), were heated to reflux under nitrogen for 1 hour, then cooled to
roomtenperature and the 13-keto acid fromPreparation 2 (25.5 g, 250
nmol ) di ssoveew7hsrreet hanol (25 m) was added dropw se, PGIABR006/003080
ice-cooling. The reaction mxture was stirred for 1 hour, at room
tenperature, and then the sol vent was: resved under reduced pressure
to - give the nmagnesiumsalt of the acid. Meanwhil e, .
cycl bpropane-carboxylic acid (9.91-m, 125 nmmol) was dissolved in.
di et hyl f onmasriotieving2d20eral niethoa R aniyd, di v shdlazel & rQRugdy &findi3Br aremippund of
was then aggded. o | der nitrogen, at OC. This reaction
m xt ure was stle(raé%gs?@r .%?a%a(;urs, and '?hen the magnesiumsalt from
above was added as i solution in N, N-di methyl formantde (100 m) at
0C. The r e&c$dheme rtibelowr eompasidabil foveld (§ enag the prepired Bote bedgtiar aft uccenpbon of .
92_hours, aihid ME né bxidffoh pRRLS Hla b@&@ph&%eﬁﬂ}?@gl@flaydlﬂ_r&ﬁgéﬁhbrﬁ Bfad 2):
diltutign wth water (170 . S

[
- (85 m), followed by dilu he m Xture wa
extracted with diethyl etThe'Ekt B x 200 m), g d 3 he’ conbi ned organic
extracts were then wash brine (3 x 200rL) ] dried over
CR

magnesi um.sul phate and rated -underr axd d"reessure. The

resi dual orange oil was purivie \by flash chron® saphy on silica

gel eluting with pentane:diethyl ®ther (100:0 thenll9# 10 then 80: 20,
e

by volume) to provide the tig orpound (7.39 & 24 .H8s a yel |l ow
oil. 1H NWR (400MHz, CDCI3): 5 = 0883-0.95 (m 2)1), 15.\026-1. 10 (m
2H), 1.54-1.63 (m 1H), 2.00m(s, 3HR? LRMS (el ectapspray) mz 149

[ MNal , Preparation 4: 2-Chloro-Y, 3-dicycloprom|-1, 3-propanedi one 00
cl Chlorotrinethylsilane (36 m, 96 mMmvl) was added.ciropwi se to a
stirred solution of tetrabutylamomnum bronéisde (1]/5491 5 mml ) in dry
acetonitrile (100 m) at roomtenper u&e, wneler mitrogen. The
resulting solution was cooled in ice; a di ket one of "Preparation
1 (15 g, 98.7 mol), as a solution in a R
added dropw se, followed by dry dinethyl sul K
The reaction was allowed to warmslowy to room fNegperature, and
stirred for 18 hours. The m xture was dil ut wiihiwater, stirred for
10 minutes and then extracted with diethyl ether m). The | ayers
were separated, and the aqueous |ayer was extbcted®again wth

di ethyl ether. The organic |ayers wer¥&hew#abi ned, dried over magnesi um
sul phate, filtered and concentrated under reduced pressure. The crude
product wa¥aWMEPPRIRTS 8 TP RIGHAE Gt ABTR7Sdh NS iSPRIEE Hrptug ?Iﬁ"?\’g"""S
Wi t h pent astiphidesto lsyiphoritidseand cuhhores. bypadioliarnejreferedpnatvd dareactien withtOxene™ in a
conpound asoh@ntfiixdurdBush & Retibol K e Rblempadtired EbrSanbkat td@iux66%) . 1H NWVR
(400MHz, CDCI3):.S =1.01-1.07 (m 4H), 1.16-1.21 (m 4H), 2.23-2.28
(m 2H keto), 2.39-2.44 (m 2Henol), 5.07 (s, 1Hketo); LRVS: APClf
om /Z 187 inldchgme 2 YR sulphid@s ok &emUldViiHhay B&Grepared by alkylation of pyrazoles, of formula (1),
2007/ 05477 - 37t rafti . :

of the 1 of PR eIV end (1 ST ikl 03 8 il 205 HREHA R
were pr epaf“%&ﬂ’taﬁiy‘mhte’é'gﬂ?ﬂ'd&r'“ refipRizeolentisHaEas dimeibprplaing: at ispperatuigs framyemiypst
appropri at ®rdiuket one as starting material. Prep No R3, R4

e (30 rill), was
e (20 m, 296 mmol).




Anal ytical Data 5 Me, cPr 1H NMR (400MHz, CDCI3): 8 = 1.01-1.04 (m
2H), 1.14-1.20 (m 21-1), 2.27 (s, 3H), 2.43 (m 1H); LRVS : APCl + :
mz 161 [MHL ; APCr mlz 159 EMHr; (62%vyield). 6 Et, Et 19-NWR
(400MHz, CDad 3708770 1. 12 (t, 6H), 2.59 (q, 4H), 4.77 (BCTOBRH/003080
di ketone), 15.50 (s, 0.8H, enol); LRVS (thernospray): rn/z 180 [ MNH41
; (15%yietd). tBu, tBu 1H NVR (400MHz, -fBCI 3): 8 = 1.25 (bra,

18H),, 5.65 (s, 1H); LRvVS APO " ntz 217 [MHl-; (95%vyield).. 8 M,
tBu 111 NWR (400N+E CDCI3): 8 = 1.25 (bra, 9H), 2.25 (s, SFD 5. 65
(s, 1H; LRVS : APCl + : rdﬁ 167 [MHL ;. APCr rrlR; % M 1-11"; (70%

yield). Preparation 9:R&Xs .

4-(3,5-Di cycl opropyl- 11-%20& 4- )}!zﬁez- ber}\; v R4|F§ Step 1: A
m xture of chl orodi ket ofte f\;om rep 58 nmol ),

4- cyanophenol (37 g, 310 mmo l’ esi um car bonate (10 Y, 310 mmol )
and acetone (1200 m) was he under reflux for 4 rs. The

sol vent was then evapor at edRund®r reduced pressuré"{and\—we resi due
was partitioned between digjyhyl ether (1000 m) aggl wat eR? (300 mi).
The | ayers were separated and the organic |ayer was shed with water
(2 x 500 nl). The organic |aygr was dried over magnegi um sul phat e,
filtered and concentrated under reduced pressure. The crude product
was purified by colum chromattography on silica gel eluting with
pent ane: di chl oronethane inrl ratio of 1:1 until pt oduct began to

elute, and then in a raR 1 2 to conpl et erel Bh. The sol vent
was evaporated to pI’OVI 4nt3ermed| ate

4- (1-cycl opropanecar bon opropyl - 2- ox82et o;& benzonitrile
as a solid (44.1 g). [NB- termediate can P tionally
purified by chromatography on @ra gel eluting w bh At hyl

acet at e: pentane m xtures .or R'ake to Step 2 as Réru'c\ial_di ket one] WO
2007/ 054770PCT/ D32006/ 003080 - 38-

v (Vi)
Scheme 2

Alternatively sulbhides of formula (l1) may be prepared from compounds of formula (VI), where Lisa
leaving group such as chlorine, by reaction with a thiolate salt of formula R2SM", where M is a cation
such as Na", K" or Cu", in a suitable solvent, such as 1,4-dioxane, dimethylformamide or tetrahydrofuran.
The compounds of formula (IV) can be prepared by activation of the hydroxyl of compounds of formula
(V). to form a leaving group L2 Preferably when L2 is chiorine this may be achieved with thionyi chloride
in dichloromethane. The compounds of formula (V) may bs prepared by reaction of compounds of
fdrmula () with a source of formaldehyde, such as aqueous formaldehyde. When R' = R® in compotjnds
of formutlai {Ilf} then the resultant compounds of formuta (), (V} and (V1) can exist as o;itiona[!y separable
regioisomers with R! and R® transposed.

In Scheme 3 below, compounds of formula (lil), when Y is G, may be prepared by the condensation of a
compound of formula (Vi) with hydrazine or a salt or hydrate thereof, optionally in the presence of an acid
or a base. The base is preferably a tertiary aming base, such as'triethylamihe. The acid is preferably
acetic acid. In a typical procedure, a solution of the compound of formuia (Vi) in a suitable solvent, such
as ethanol, is treated with hydrazine, or the salt cr hydrate thereof, and, If used, the appropriate acid or
bass, at a temperature of from room temperature to the reflux temperature of the solvent. in a preferred’
pracedure, the reaction mixture in ethanol and acefic acid is heated under reflux.



Step 2: The
4- (1-cycl opropanecar bonyl- 2- cycl opr opyl- 2- oxo- et hoxy) - benzonitrile
(44 g, 162 mmol) was dissolved in acetic acid (500 m). A solution of
hydrazi ne WARHEESA®. 7 m, 179 mmol) in ethanbl (50 nl) PEASBI0MEII3080
added at roomtenperature and the reactiqn m xture was heated to 90C
for approximately 3 hours. The solvents Wwefe then evaporated under
reduced pressure and the residues were partitioned between diethyl
ether (600 m) and dilute aqueous ammoni umhydgoxi de (25 rd s
concentrat ed a%ni um hydRgxi de in 500 m

separ at ed. The gZGBeous | aygrOwas further exyragtrRd with
(3 x 200 M) an (5he cornbl orgarﬁ;c-l-affer 3
(2 x 50 nm), dgi'ed over nggnesi uga\s | ghat e g5fi |
under reduced pressure. The soli sl urried
ether (50 m), filtered and ri nse ch diis
and pentane (2 x 100 nil) to provf®& the titbe ound (3915,
as a colourless solid. 1H NWVR (400MHz, CDCl 3); @ =.0.76-0.81 ,&)m

811), 1.59-1.65m 211) ™% 01 (d, al), 7.60 ¢, 2H);: LrRVE: HbC 4:
mz 266 [MN; APCl-: mz 264 [MH. Peepseations: 10 to 24 Arr., O

Conpounds  @bmidiRus@EBRuR vil) Rl He Sefhted 88OV S ciHRIondB bEBRHIR B XvitR cdipbitEs
a net hod sq‘g I a]r Héo %e a 6}3’“ on usin trpe chl or odi ke%one fron&
Prepar ati off ¥4 3¢ S”E‘"ﬁ"éfr 6pr Pat 8 ‘fﬁ‘i’@'ﬁB? ‘(”ﬂ?’i"ﬁ—?"ﬁ’&'&tisi‘ (5 geetone. Compounds
commer ci al biformgle (fil)ara ethergemmerciag avaliablenr meg be prepardddy dtegeactiongf a compound of
mat eri al s. @R ithG ichiomB@lgtdgem! PR tyical Brokdaurd (h coblsd Biitok 408dVEdmpound of
CP1%) . e 0 18 e ol 30l Dot . B o
[ VH1; APCI and chiojopimgtingsilpng) 3 teagovimedielphaxide1 13C so 111- NMR (400MHz,
COC13): 8 = 0.75-0.81 (m 811), 1.60-1.66 (m 214), 2.48 (s, 611),

U596 1 el af il e ot oSt Uty o yrd Ty ufener ke e
411), 0. 825gnraunds [ forpple) (X1 or @) helagy inwijch 215 a syitals Ipaying grouy: prefergily -G +-Ce
111), 7. 55aliys, morebdferably-8@HYd, 111); LRVS : APCl : rn/z 300 [ ML11; ‘
APCL : iz 298 IMH . (50%ield) s . :

R 3
R 5 N . R .
R - R N 0
L2 o | ©
R1 o RS/ - Ra R1 L3
. R’ , .
Xn Xn)
Thus, a compound of formula (Ilf) may be prepared by the condensation of a compound of formula {XI} or

_{(XNi), with hydrazine, or a salt or hydrate thereof, aptionally in the presence of an acid or a base {the base
preferably being a tertiary amine base, such as triethylamine, and the acid preferably being acetic ac:id).
In a typical procedure, a solution of the compound of fom]ulg (X1} or {XH), in a suitable solveﬁt {such as
ethanol) is treated with hydrazine, or the salt or hydrate thereof, and, if used, the appropriate acid or
base, at a temperature of from room temperaturé to the reflux femperature of the solvent. In a praferred
procedure, the reaction mixture is heated under refiux. Compounds of formula (XI) or (XH), -are
particularly suitable for the synthesis of compounds of formula (), in which R', or R®, respectively,

reprasents H.

Compounds of formula {XI} in which R' is H, and compounds of formula (X1} in which R® is H, and L® is
dimethylaminp, may be prepared by the reaction of a compound of formula (XBl}, below, with
dimethylformamide dimethylacetal at an elevated temperature, prefarably at about 100°C.



13 so "I-1-NWVR (400MHz, CDCI3): 8 = 0.76-0.87 (m 8H), 1.63 (m
21-1), 6.77 (dd, 111), 6.85 (dd, 111), 7.55 (dd, 111); LRVMs : APCIt
mz 284 WM APCr : mz 282 [MH. (48%vyield) :39- Prep No Arr
Anal yti cal Wae®7/88770 s N.' 1H NVR (400MHz, CDCI 3): 5 = @CTEBRIBB3EN,
8H), 1.63 (m 2H), 6.83 (d, 1H), 7.49 (dd 7.74 (d, 11-1); LRMS
APCl + : mz 300 [MHL; APCI' : mz 298 P 21 (35%vyield) 15is .
11-1-NWR (400MHz, CDCI3): -5 = 0,74-0.85 (|n 8H) 1,63 (m -21-0, 6.85
(t, 1H), 7.40 (d, 1H), 7.47 (dd, 1H); .sLRl‘s/B1 APCl4 : ink 284 [ MW;
APCl- : ink 282 [MH'. (38%yieR 6 Hp.K.77110 N 1H NMR ( 400MHz,
CDCI 3): 5 077081(m 8H) 1.6 °\2«I‘§~ a9 (s, 31-0, 6.75 (d,
11-1),.7.20_(n 2H); LRMS : APCBErX ; K‘296 [M-11. (25% vyi el d)
Y R .
Compounds of formuta (XUll) are either commercially available or may be prepared by the reaction of a
compound of formula (XIV), with a phenol of formula (X):

RE
8 4
R\XI x R
RN o
BICH,COR® ™ (XIV) R 00

In a typical procedure, a solution of the compound of formula (XIV}), in a suitable solvent, such as
‘acetone, is freated with.a suitable base, such as caesium carbonate, and the compound of formula (X).
In a preferred procedure, the reaction mixture is hested, for example under reflux. Optionally, a
nucleophilic catalyst, such as sodium iodide or tefrabutylammonium iodide, may be added.

In Scheme 4 below, compounds of formula (Iil}, wherein Y represents CH,, may be prepared in a similar
methiod to that described in Scheme 3, by condensation of a compound of formula {XV) with hydrazine.
Compounds of formula (XV) may be prepared by alkylation of combounds of formula {IX} with compounds
of formula (XV1), where L% is a leag-ing group such as chlorine, bromine or iodine, with a suitable base
such as sodium hydride or potéssium ferf-butoxide, in a suitable sclvent such as tetrahydrofixran or 2-

butanone at températures from ambient fo reflux.
g

RS
Rvgf- TR R
R:-X
(1X) > { . U ()
R‘ R
xvi)

-Scheme 4 '
It will be appreciated by those skilled in the art that, in many cases, compounds of the formula {I} may be

converted into other compounds of the formula (f) by functional group transformations,

Thus, according to a further aspect of the invention, there is provided a precess for prepating compounds
of Formula (1) wherein a=1, which comprises oxidising a compound of formula (1f):




17 \\z 11-1-NWR (400MHz, CDCI3):.5 = 0.73-0.79 (in, 8H), 1.63 (m

2H), 6.72 (d, 1H), 7.67 (t, 2H), 7.76 (dd, 2H: 8.22 (d, 1H), 8.50
(d, 1H: LRVS : APCI+ : miz 316 [MHl; APCI" : mz 314 [MH. (25%
yiel d) 18 /wezoovhz7dl- | - NVR (400MHz, d-6 acetone): 5 = @CcT2BMoBM3(s0,
8H), 1.69 On, 21-0, 2.81 (s, 1H), 6.95 (d, 11-1), 7.79 (dd, 1H), 8.20
(d, 11-1), 8.93 (dd, 1.76 Hz, 1H), 9.13 @@, 1H); LRVE : APCI+ @ nlz.
317 [MA; APCI": ink 315 [MH'. (22%yield) 19 ( \ *-§d| 1&6|-ng2
400MHz, 1 63 (m 2H), 6.66 , 1H), 7.

Et, 1H) | C%{ig%'*é{ﬁ"%%a"iés Hlﬂli) 8.41 (m 1H), 8.72 (d, 11-0:
LRVS : APCLl. : niz 292 [ MN; APCI- - mz 290 [MH'. (35%yield) 20 a
1H NVR ( 40GMHermo@DEEB )is prbvided (i plebes), B5préparing&bhipoutds6d F@ﬂmulaalﬁ)uher%n a=5H g?ich
(n, 2H), 7.c@fhriéd oxiddiy a deftpRnd o @dgh; 1Nk 293 [M-11; APCI - z 2 '
[ M Hr . (43%% el d)%l |shﬁd1%|:|'|(\§/bR {Zoglsz CDCI3): 5 = 0.74-0.85 (m
8H, 1.63 (n, 2H), 6.63 (n, 1H), 6.R'S 11-0, 7.07 (n, 1H: LRV :
APCIt : Ink 277 [MN; APCl - : mFt\x Hf\/s(\‘}ﬁ%yi eld) 22 1OnF

wherein R'-R%, X.and Y are as defined above.

Furthermore, there is provided a process for preparing compounds of Formula ([) wherein a=2, which
comprises oxidising a compound of formula (la):

wherein R™-R® X and Y are as defined above.

Also within the scope of the Invention are intermediate compounds of formula (ll), as hereinbefore
defined, all salts, solvates and complexes thereof and all solvates and complexes of salts thereof as
defined hereinbefore: for compounds of formula (I). The invention includes all polymorphs of the
aforementioned species and crystal habits thereof.

. When preparing compounds of formula (i') in accordance with the invention, it is open fo a persen skilled
in the art to routinely select the form of compound of formula {lI), that provides the best combination of
features for this purpose. Such features include the melting point, solubility, processability and yield of
the intermediate form and the resulting ease with which the product may be purified on isolation.

The compounds of the invention may have the advantage that they are more potent, have a longer
duration of action, have a broader range of activity, are more stable, have fewer sids effecis or are more
selective, or have other more useful properties than the compounds of the prior art.

* Thus the invention provides:
(i) a compoimd of formula (1) or a pharmaceutically acceptable derivative thereof;
(i) a process for the preparation of a compound of formula {I} or 2 pharmaceutically acceptable
derivative thereof,



1H NWMR (400MHz, CDCl13): 5 = 0.75-0.86 (m 8H), 1.64 (in, 2H), 6.57
(m 2H), 8.96 (s, 1H); LRVB : APO" : mz 295 [MN; APCI" : mz 293
[M1-1r. (40%yield) 23 I P 1H NVR (400MHz, CDC13): 5 = 0.74-0.85 (m
8H), 1.63 (WQ:2@Fp3¢47®.48 (m 3H), 7.4 (brs, 1H) LRVS : APCIAB004M0208277

WM APCI" : miz 275 [MH. (41%yield) 24 is 1H NVR (400MHz, CDC13):
5 L-- 0.75-0,86 (m 8H), 1.64 (n, 2H), 6365 (m 1H), 7.02 (m- 1H) ;
LRVS : APCI+ : mz 295 [M-11; APClI' : miz 293 [MH. (41%vyield) WO

20071 05477, ORGT! | 4320054 803 950 i R TRRHIAE ooty 8 1EH Bty

formul a give
9 using the chl oriSEpieBe gpkefe @meﬁr@wwaw*wﬁhgmﬂ%waﬂmﬁyﬁaﬁrpfeatﬁé’"uenf

phenol (Ari OH avairkatigre commercially, or from Preparations 42).as the
starting nat @i al SecoRpRRAd H%rrﬁﬁlé () o8 havhdcS@kanPadedptad oﬁhvaf lve or composition thereof,
for use as a medicament;

v} the use of a compound of formula (I} or of a pharmaceutically acceptable derivative or
composition thereof, for the manufacture of a medicament for the freatment of endometriosis,
uterine fibroids (lefomyomata), menorhagia, adenomyosis, primary and secondary -
dysmenorrhoea (including symptoms of dyspareunia, dyschexaa and chronic pei\nc paln)
chronic pelvic pain syndrome

{v),. use as In {v) where the diseasé or disorder is endometriosis andfor .uterine fibroids
(leiomyornata); '

(vi)  a methed of treatment of a mammal fo treat endomettiosis, uterine fibroids (leiomyomata),
menorrhagia, adenomyosis, primary and secondary dysmenorrhosa (including symptoms of
dyspareunia, dyschexia and chronic pelvic pain), chronic pelvic pain syndrome including
treating said mammal with an effective amount of a compound of formula (l) or with a
pharmaceutically acceptable derivative or composition thereof; -

(vii} a method as in (vil) where the disease or disorder is endometriosis and/or uterine fibroids
(leiomyomata);

{ix} intermediates of the farmulae (I);

* The following preparations and examples illustrate the preparation of the compounds of formula {1).

'H Nuclear magnetic resonance (NMR) spectra were in all cases consistent with the proposed structures.
Characteristic chemical shifts (8) are given in parfs-per-million downfield from teframethylsilane using
conventional abbreviations for designation of major peaks: e.g. s, singlet; d, doublet; t, friplet; g, quartet;
m, muitiplet; br, broad. ‘

The following abbreviations have been used throughout:

HRMS high reselution mass specirometry;
ERMS . low resolution mass spectrohetw;
hplec high perfprmance liquid chromatography;
nOe nuclear Overhauser effect;
m.p melting point; '
CDCl deuterochloroform;
Dg-DMSO deuterodimethylsuiphoxide;
' CDg0D deuteromethanol

The Preparations and Examples that follow illusirate the invention but do not limit the invention in any
way. All starting materials are available commercially or described in the;literature. All temperatures are
in °C. Flash column chromatography was carried out using Merck silica gel 80 (9385). Thin layer



1H NWVR (400MHz, CDCI3): 5 =0.77-0.81 (m 4H, 1.66 (m 1H, 2.08
(s,. 3H, 2.50 (s, 3H), 6.77 (d, 1H), 6.84 (s, 1H, 7.52 (d, 111);
LRVS : APCI# : mz 254 [WH#]; APCI' : nmlz 252 (MH; (71%vyield) 26 *
INI."-# CHwQlo0b/eMVR (400MHz, CDCI3): 8 = 0.76-0.82 (m P¢HB20ds/067080
(in, 1H, 2.08 (s; 3H), 2.47 (s, 6H), 6.64 (s, 2H); L.RV5 : APC # :
mz 268 [Mi-11; APCl- : miz 266 [MH; (83%yield) Preparation 27
kn. N-N Conpounds of the general formula given above were prepared

b t h i i P j i i it 1 H
S i ey B R SAS COIRL R, e v e
starting miguster &y & comhasps diddea by Iheﬂﬁgﬂ‘i?ﬂ‘iat%{?d %dﬁea"""ﬁ"?”tir ntiQn 8_TeEalate Maftire
(400MHz, CheitSyere Getermided &ing s, Galikhkahip, MED38Y apparatudnd)s unGeréted. MRS carried
LRVE © APChi usingT2Z vafha-URMML hdva AS0RaF1z ‘NMR Zpettibhneler Qr FF varlaP MérathyeldbiHz NwR

spectrometer. Mass speciroscopy was carred out using a Finnigan Navigator' single quadrupole
electrospray mass spectrometer or a Finnigan aQa APC| mass spectrometer.

Where it is stated that compounds were prepared in the manner described for an earlier Preparation or
Example, the skilled person will appreciate that reaction times, number of equivalents of reagents and
reaction temperatures may be modified for each specific reaction, and that it may nevertheless be
necessary or desirable to employ different work-up or purification condifions, L

Preparation 1: 1,3-Dicyclopropyl-propane-1,3-dione
O o]

I

Methylcyclopropanacarboxylate (20.2 mi, 286.3 mmol) was added to a sfired soluion of 1-
cyclopropylethanbne {9 ml, 152.4 mmol) in dimethylsulfoxide (25 ml). Sodium methoxide powder (10.8 g,
200 mmol) was added, and the reaction was stirred at 55°C for 8 hours, The reaction mixture was
cooled, diluted with toluene, neutralised with 6M hydrochloric acld, and then exiracted with toluene. The
combined extracts were washed with sodium carbdnate. dried éver magnesium sulphate and evaporated
in vacuo to provide the title compound (14.9 g, 78%} as a mixture 2:1 enol:ketone forms.

'H NMR (CDCls, 400 MHz) : & = 0.79-0.87 (m, 4H), 0.98-1.01 (m, 4H), 1.46-1.51 {m, 2H-enal), 1.93-1.97
(m, 2H-keto), 3.70 (s, 2H-kelo), 5.65 {s, 1H-enol}; LRMS : APCI" : mvz 153 [MH']; APCI" m/z 151 [M-HT

Preparation 2! 3-Oxobutanoic acid

HOJ\)LCH

Sodium hydroxide (37.9 g, 847 mmol) was dissolved in water (770 ml) and added to a solution of 3-oxo-
butanoic acid methyl ester (100 g, 861 mmol), at room temperature, over 20 minutes. The reaction
mixture was stirred for 18 hours, after which time it was quenched with ammonium sulfate (700 g) and

3

acidified slowly with a solution of concentrated hydrbchloric acid (21.5 ml) in water {250 mi), with ice
cooling. The reaction mixture was then extracted with disthyf ether (6 x 200 mi} and the combined '
org;anic extracts were dried over magnesium sulphate, and concentrated under reduced pressure to
provide ihe title compound (58.2 g, 60%) as a pale yellow oil, which was a mixture of keto:enol fautomers,
'H NMR (400MHz, CDCl,): § = 2.00 (s, 3H-enol}, 2.30 (s, 3H-keto), 3.51 (s, 2H-keto), 5.02 (s, 1H-enol).



Preparations: 28 to 29 0 HacN_ N /CH, Conpounds of the general

formul a gi ven above were prepared by a nethod simlar to Preparation
9 using the chlorodi ketone from Preparation 6, and the appropriate

( Ar Mdrooassatioe starting nmaterials. WO PCT/IB2006/003080
2007/ 054770PCT/ | 132006/ 003080 -41- Prep No Arr. Analytical Data 28
1H NVR (400MHz, COCO 8 = 1 14 (t 613)5 2.48 (g, 4H), 6.95 (d,
7.58 (d, 2H), 10.31 (brs, APCl.: mz 242 [MI1;

APC14: n’lz 270 [MHL; APCr: mlz 268 |

5 () %H§45§*%%%“éo*?¥n°"*?d%‘3- S ”OEE”JE

Mﬁ\)&%%yl el d)
H,C

Magnesmm turnings (3.04 g, 125 mmol), suspended in methanol (145 mb, were heated to reflux under
nitrogen for 14 hour, then cooled to room temperature and the p-keto acid from Preparatlon 2(2554¢g,250
mmal) dissolved in methanol (25 ml) was added dropwise, with ice-cooling. The reaction mixture was
stirred for 1 hour, at room temperature, and then the solvent was removed under reduced pressure to
_give the magnesium sait of the acid. Meanwhile, cyclép_ropane-carboxylic acid (2.91 mi, 125 mmal) was i
dissolved In dimethylformarmide (200 ml). Carbdr_lyldiimidazole_ (22.4 g, 138 mmol) was then added
portionwise, under nitrogen, at 0°C. This reaction mixture was stirred for 1.5 hours, and then the
magnesium salt from above was added as a solution in N,N-dimethylformamide (100 mi) at 0°C. The
reaction mixture was allowed to stir at room temperature for 92 hours, and then it was poured into 2M
aqueous hydrochloric acid (85 ml), followsd by dilution with water (170 ml). The mixiure was extracted
with diethyl ether (6 x 200 mb), and the combined organic exiracis were then washed with brine (3 x
200ml} dried over magnesium sulphate and concentrated under reduced pressure. The residual orange
oil was purrifi ed by flash chromatography on silica gel eluting with pentane:disthyl ether (100:0 then 80:10
then 80:20, by volume) to provide the fitie compound (7.39 g, 24%) as a yellow oil.
'H NMR (400MHz, CDCly): & = 0.83-0.95 (m, 2H), 1.06-1.10 {m, 2H), 1.54-1.63 (m, 1H), 2.00 (s, 3H};
LRMS (electrospray) ; m/z 149 [MNa™, '

Preparation 4: 2-0hloro-1,3-dicyclopropﬁl-1,3gpropanecl_ione
Q9 o '

Chiorotiimethylsilane (36 ml, 296 mmol} was added dropwize to a stirred solution of tetrabutylammonium
bromide (1.54 g, 5 mmol) in dry acstonitrile {100 ml) af room temperature, under nitrogen, The resulting
solution was cooled in ice, and the diketone of Preparation 1 (15 g, 98.7 mmol}, as a solution in

 acetonitrile (30 ml), was added dropwise, followed by dry dimethyléulphoxide {20 ml, 296 mmol). The
reaction was allowed io warm slowly to room temperature, and stirred for 18 hours. The mixture was
diluted with water, stirred for 10 minutes and then extracted with disthyl ether (50 mi). The layers were
separated, and the aqueous layer was extracted again with diethyl ether. The organic layers were
combined, dried over magnesium sulphate, filtered and concentrated under reduced prassure. The crude
prqduct was purified by column chromatography on silica ge! eluting with p_entane:diethjl ether (2011, by
volume) to provide the title compound as a 2:7 mixture of keto:enol tautomers {12.1g, 66%).

- "H NMR (400MHz, CDCIs):' 8 = 1.01-1.07 {m, 4H), 1.18-1.21 (m, 4H), 2.23-2.28 (m, 2H-keto), 2.39-2,44
(m, 2H-enol), 5.07 (s, 1H-keto); LRMS: APCI": m/z 187 [MH'T ; APCI" milz 185 [M-H]



, Preparations: 30 to 31 R4 NN R3 Conpounds of the general formula

gi ven above were prepared by a method simlar to that described for
Preparation 9 using 4-cyanophenol and the appropriate chlorodi ket ones
descri bed iwo Rwepmrati ons 7 & 8 as the starting nateri apeTIENemodiso
R3, R4 Analytical Data 30 tBu, tBu 1H NVR (400MHz, CDCI3): 5 = 1.2
(s, 181-1), 6.95 (d, 2H), 7.58 (d, 211),-370.0 (brs, 1H); LRVB:

APCl +: mz 298 [MHl;, APClI-: ma 296 [MH; (37%vyield) 31 Mg, tau
11I-NI\/R(400M—Iz CDCI3) 5:125 0 (s, 3H), 6.95 (d,
oH), 7.58 2K, 50 b f%ﬁﬁa‘?‘mﬁﬁéﬂza Mz 256 [M-11; APCr:
mz 254 [M'P?rmm 14,9 the °H‘3W‘“9|ﬁfe8 atwai lieipg e general formula:

4- ( 3- 0x0- 2- propi onyl pentyl )benzonitrif di um hydri de (60%

di spersion in oil, 3.43 g, 86 nmol) A wdded to a solution of

3, 5-hept anedione (10 g, 78 mml ), in 2- Ft dtfone (200 m), under

ni trogen. A slight exotherm was observed duri ng gas evolution. Sodium
i odi de (11were giepr@l yrrptinnilapasthachie thabef Peabaration 4,0mieglthb Pppiepdsta dibliarezy lstarting
brom de (1Eaa13:&!g, 78 mmol ) |n 2-butanone (20 m) and a precipitate
was for negs—the +eactiof $as heat-ed—at—reflux—for—16-hours.

It was the PrePHFf p??HRF_o A c\él Dﬁe precipitate and concentratéd under
reduced pfessure. The resHHMB(‘WaﬁH?,tQQCh)eﬂ i1.81-80¢ i, 8o irgd-hather. ( 100 nl)

and sol i d|sodi um Mepekirde 20p3.27 @nay,echaloy, 1hi: | tRVEL: AeOF : AR861 MHY ;

di chl oronet hane |filtrat ¢ asgsmLRswugs Red g h water (100 m)

brine (100—)—Fh

sul phate and concentrat ed M8 m\"'é"ti&@@'d-%bﬁ"s(hﬁ@-%@@-i%‘ffiﬁ(9@ ange
solid. Thls @as |sl ErFti ed0i2H, dketnbjy 15.80 (se0.8rnwiolf;i LIRS elenmbdpral0| provi de
the title| conpoynd (11. ();ln/zg;,goﬁm;] A850vikg! € yellow solid. WO

2007/ 0547 FoPCHH132006/1-03080
007/05 [ 'H-NMR (400MHz, CDCl,): 8 =.1.25 (brs, 18H), 5.65 (s, 1H);

7. tBu, tBu
: LRMS APCK m/z 217 [M-HJ; (95% yield).
'H NMR (400MHz, CDCly); 6 = 1.25 (brs, 8H), 2.25 (s, 3H), 5.85
8 Me, tBu | (s, 1H); LRMS : APGI" : miz 177 [MH"] ; APCI  m/z 158 [M-H]

(70% vield).

Preparation 9: 4-(3,5-Dicyclopropyi-1H-pyrazol-4-yloxy)-benzonitrile

Step 1: A mixture of chlorodiketone from Preparation 4 (48.2 g, 258 mmol), 4-cyanopheniol (37 g, 310
mmol), cesium carbonate (101 g, 310 mmol) and acetone (1200 ml) was heated under reflux for 4 hours.
The solvent was then evaporated under reduced pressure and the residue was parilfioned between
diethyl ether (1000 mi) and water (300 ml). The layers were separated and the organic layer was washed
with water (2 x 500 ml), The organic layer was dried over magnesium sulphate, filtered and concentrated
under reduced pressure. The crude product was purified by column chromatograbhy on silica gel eluting
with pentane:dichloromethane in a ratio of 1:1 until product began to elute, and then in a ratio of 1:2 to
complete elution. The solvent was evaporated to provide the Intermediate 4-{1-cyclopropanecarbonyl-2-
cyclopropyl-2-oxo-ethoxy)-benzonitrile as a solid (44.1 g). [NB — This intermediate can be optionally
purified by chromatography on silica gel elutmg with ethyl acetate;pentane mixtures or taken on to Step 2
- as crude diketone]



-42- | H NWR (400MHz1 CDCI3): 5 = 0.98 (t, 6H), 2.29-2.35 (m 214),
2.42-2.52 (m 2H), 3.19 (d, 2H), 3.97 (t, 1H), 7.25 (d, 2H), 7.56 (d,
2H); LRVS:nu z 242 [ MF11. Preparation 33:

4-1 (3, 5- D evdnydo7/id47yr azol - 4- yQret hyl ] benzonitril e ThePCTAB®06/003080
conmpound (4.9 g, 45% was prepared by a simlar nethod to that of
Step 2 of Preparation 9 using the di ket 038 from Preparati on 32 and .
hydr azi ne as ‘the starting materials. 1H NVR (400MHz, CDCI 3): = 1 16
_(t APgT)+ % (ﬁ\ m cld’?fnﬁnggne(:ﬁ-b%nﬁ@cy%oﬁm -2(395 etl?olig) benzor%tsﬂe (94’ g,ZIEQ mmo was
4- (2- Oycl ofFPsAD %CE‘B%%% @?B&W 5 selutigh PRy sANS SHIRA (& Tl O EhaspH (Fieml)
(12.84 n, wasiermasiddd) at was teticksdurel proliin sastioronvigtre Ws katedt te 90°Ctiar aamommately 3
i ce-cool ed h6ie). Whd Qves w@ﬂé%kéﬂ%%bé’teﬁ%&éﬂé@@ée@@%s&ﬁelarﬂ th@égd %+ pahifbned

nmet hanol ni reacti

proceed W % %%eﬁd%m% et ?féﬁo ! an(ag‘r?ué aﬁ’? eé’ bETN ‘“W@B&""WS‘M@ m[fﬁrﬁentﬁf‘?fi pmonium
decol ouri s&¥reye Rnaw WB@@F vy fhe‘ﬁ‘ilér s f"éfaé%ﬁaﬁh"dnf hetagrasusiarsr wirdrthert sxiractsd with
at room t exipii etherZx F00mand the tdneined@Ehganicayére were Wasted wihiiiatdr(2) x s0a®), adeadr

and the r eﬁl@éﬂbﬁﬂn Qﬂlﬁﬁafér Rtc¥Sand tdoﬁc'éﬂgfe& Qhdett réddﬁetdhﬁéssaré th léglﬂ%as jied in~

m xt ure vva tines

St S oB Ml AL i ool SHL oSt g o
with a 10°/<Pra‘ﬂﬂﬁ ‘ﬂe@mpalt“idﬁ?%5@6@?%%’%1’%&?%@)nate (250. M), followed
by wat er (Eam\nﬂmmomrizo#llmyye&i- bys-hsi @eeH)2hsd- m%(m mho)leﬂmcta :j .| 7&5\@@&, 2H); LRMS:
magnesi um P e gancentrated under reduced pressure
to provi deﬁ'!é&'bﬁgtﬁgw{”@y%&%p@ég% ﬁanone. Cesi um carbonate (30.7 g,
111. 16 mol ) was added to a sol ution of

4- hydr oxy- 2, 6- di met hyl henzoni tri | Brepar@iops:Ip talB1. 89 nmol ), in acetone
(377 m). Then 2- brono- 1-cycl opropyl eshanone (15.1 g, 62.6 mmol), in
acetone (100 m), was added dropw se, o¥er 5 minutes, to the
suspensi on and the reaction m xtur d at reflux for 1.5
hours. The reaction mxture was then c entrated under

reduced. pressure and the residue was pairtitioned between a saturated
agueous so 0 n d Ior tha e
(300 m) 'olﬂﬂs gf]fh(% ée?lgr%f Hmﬁaaélpe% Qbrbfe %grg déUaPed abg da %m o scnﬂ gr to
m), dri edPr6%¥'°ﬁa@ﬂ@s*hﬁ¥w°§9§|ksﬂr§tf@ PrePRiaHen.t 25fHEe em@w'%ewﬁaﬁ aypilable
under r edueegRlss irem Pr@h@timswder@@dmammmapWa fied by flash

chr omat ogr aphyrRp Nsl T Cix,-0¢€l ,@iagg.é

50: 50 to 80: zu, By—vet-uey '
Es4% o o s fa b WOWW% cb@iiszsoog;@ggi‘apmw;pﬁfw
2.,
MAY

1.12-1.15 (m 21@) ] 2tiMpR.51 &5, %4, §89 (d. @H)) 6.8A(s71H)(7H2 (R ) LBMB]
(s, 2H: LRVB|:: 23C IDAROD 7HO STV EPLT 132 0BAMAHY 3BBYctcH 3-

P ti 3P

4T?F?baz'>?2-(wcﬁgpmwg?axb e P AN B P e
3
M

hyl benzonitrile FBC 'ﬂ?e%?o(ﬁl%"lm- DFAPSH 6 BUE 96 IR 34
(11.8 g, 51.46 ol )l and*N, I-L\ﬂ’iCthvh?M[ﬁﬂMﬁﬁ‘%&meldll methyl netal (137

m, 102.93 nmpl) Wwerne heated AINvRY Z’deMHQTCDéé FQ%V7§£?9W4HF§‘§§B§5‘

m xture was then cornce

product was pprifa ec N%?\ﬂ??g %Hgﬁggﬂrg{%i@ (Sr??izt}‘)?ésa "geqé%é?'ﬁt”"hq

wi t h di chl or ofret hane:xgent and 7©8¢d 56) 8°€§’Cfo e MEG:AFCT bip/2298 (Ine)
to provide the title conpounc!MQ—lIIsﬁE&galdﬂG% as a Whl te soI | d 1H-N|\/R
(400MHz, CDCl By —571=0-63¢ & ko ) 11),
I%'r gga§ S gﬁlés: %30 (j@& 6.77 (dd, mssrgd ﬁji')éz?lvsgs (ad, ji\E)@LRMSz ggﬁ %
4-1(3-Cycl oprppyl- 1H"§yrazo| 284 BBGXAFCT 2mB-282 Iveting#B¥% ertdoni tril e Hp| C

(‘D




3 The benzonitrile of Preparation 35 (11.19 g,
di ssolved in acetic acid (62 m).
and the m xture was stirred at
The reaction m xture was concearaededosesoer
and the residue was partitioned between water (150
ether (200 m).
filtered and concentrated under

nmol ) was adde
12 hours,
reduced pressu
m ) and diethy
magnesi um sul p

to provide the title conpound (9 71 g,

(400MHz, CDCl 3

oWal egu7/misrT00gen..

d1

re,
I
hat e,

\_-_l:—r\

39.3 mmol ) was

Hydrazi ne hydrate (2.11 m, 43.6

The orgami% | ayer was dried over
reduced pressu
98% as a solid. 11-1-NWR

roomtenperature for

re

Prﬁ’ No | T«ﬁ (

11.-4) 2 47 /c

13- \11; T

g ettt )

g, 3.9 mmol) i
was then heatd

reduced pressyre

di chl or onet han

dried over sodi
reduced pressdre

chr omat ogr aphy
(gradient fron
Preparation 3

h 2: 98

n N, N
da$5

i net hyl f

e (50

1
e

F GFYNR{4A@HZ30D%H))3 = OFFe(dr #hcT930m, 2H)xE-86r
Beht)y B62 (¢, tHWASS {rieift), SR 0.r 1ad), et 1 i 08,
S8 FUQ, v?s LIRS ¢ hﬁdlﬂf\ﬁﬂ 2B BPCI : miz 200

J\ﬁ"ﬁ édy‘e’gﬁd . The organic Tayers were
t

hen concentrated under

oo si

(388

pqum&@G%&g PRG14):15i =ciT43,85f (magHh, 1.63 (m, 2H),
@Jr BB i EHMAZ0 (@ UAY | L FARet AicE DRPERNEIHY,

8= 0.65 (m 1H
(m 31-0, 1.94
5.50 (d, 1H),
el ution provig

),

0.8
(M 1
6.62 (

d th
T T

H-NMIE (400MHZOCRICIE 3 < D474-08P.(m) 8H).11.698m 2H).3
& 68 (mlHY)), 6.75 @B 1{)S7.07 ), 1HB . LERIS(:tAPCIE Hynfz
L 3Yan; Aﬁ’&lhf:ﬂi?% [n@ﬁﬁ A Téléﬁ’) Hlo Furt he

11-1-NVR (400N
1.74 (m 11-0,
[M-11; Japer

/Hz, CO

\>av)

22219
o Z

MVA-ARE ZACAT ST

0. : FI) i O
&357661@5) B@H)(S THRVERMS APIBBFF mr:nza@ @83
ARG : miz 203 [M-HT. (40% yield)

23

TH-NMR (400MHz, CDCL): & = 0.74-0.85 (m, 8H), 1.63 (m, 2H),
8.48 (m, 3H), 7.4 (brs, 1H) LRMS : APCI' : miz 277 [MH'};
APCY : mfz 275 [M-HT. (41% yield)

24

TH-NMR (400MHz, CDCL): 5 = 0.75-0.86 (m, 8H), 1.64 (m, 2H),
8.85 (m, 1H), 7.02 (m, 1H) ; LRMS : APCI" : m/z 285 [MH'L;
APCI : m/z 293 [M-HJ. (41% yield)

A KR’ GRS P (oo cctd):

6H), 6.70 (s, (br: LR\MVS APC|+; nf z
254 [NHL;rrifz| 252 [ M HE.§ Or e f4NMR(498Midz CDCL): & = FnT: (m, 8H), 1.63 (m, 2H),
44(3-Cycl opropy1-1a-t gtr 08 Btdp yman4Rdd - 1HEF M@ 28); - Rd ) eyt -z -
et Lo o eot b fon biT e na proR BN fir 28RS RRe) 12, M0 ) P0S
ol ) in tetrahydrof iran (30| MR g0aMids, GDEIE SR 40P, Beh6HET 2H), b
mmol ) was then| ad@ed]| dr ©6.85% (tr U, 40ddpielh, Tt4d r(del, 1A S.RMSacARCO N iz

m xture was stjrred at#room f m@gqtm@p,m;ym H]' (gg%y,gw)trogen for| 15
hours. It was pHhen—eyaperatets he residue
was partitioned between gthy *E%@?é%ﬁﬁééﬂm Sﬁﬁ’%fﬂba'@&%(m Eﬁl?\

bi carbonate (200 1)} T o N3AY (s, BiAly®TS datH)werdhed 20k tURMSY i ARSI (: Bk
mé, d(rji ed over sodi Pg#SI Aphgp_@,[mﬁql(zseerm)and concentrat ed under R
reduced pressure—t-o—previde TSR £ 1’6‘ .
(400Mz, CDCI3) : 8 E " 0| TOMR {400z, CiCid- W?Bnq*‘ ?ﬂ) %‘"‘5%“31, 76
(m 5H), 1.85|(my,1H), &72 E1L1), 79 G 2R K76 @H?HL 8258l Glﬂh 8.501(d) |

i th Some 3 4-[di hydr PYSH Py hata e - t111% 338 TALL and miz 264 |
wth some 3, 4-di hydrp? I BB5y, o trilz 3 an z

4T (5. Chl of o 2 cycl obr ony | - 1] FOVPRIGAIE: BLovpr im0 PPy el 4-
yl Yoxy] -2, 6- . N2H)r2.81e(5.8H), 6.95 (d, 1H), 7.79 (dd, 1H), 8.20 (d, TH), 8.93
4-[§5-202| gro-fhc?’-gop 8/ et :'* {137 0z 1), Yo} (dd, 1H) LRMS( %21 m/zsw[%ml-l 1

oxy) - 2, 6- di netjhyl beng$hitril g c e Ny,

mol ) was added to al.solutiao AP#&Q&%@@ %2 {(%]fdppr eparation 37 (1. 33

e

r




Preparation 40:

4- (3, 5-Di cycl opropyl- 1- hydroxynet hyl- 1H pyrazol - 4-yl oxy) - benzonitrile
i '\ N NLOH A mxture of the pyrazole fromPreparation 9 (2.9 g,
10. 9 nmol ) wodoamssemus for mal dehyde (37, w % sol uti on i eCcwas®6/003080
m) was heated to 60C for 4 hours. The m xture was cool ed and
partitioned -45- between ethyl acetate {200 nl) and saturated
aqueous amoni um chloride (50 m), and the | ayers were separated. The
organi c layer was washed with sat anmoni um chl oride (3
x 30 mM) and then brine (30 m), wr:egg'gldovgér!"et\gi"sznes| um sul phat e,
filtered and concentrated under reduc¥d pressure to give crude title
compound as a sem -solid (4.6 g, >100% inpurities). 1H NWR
(400MHz, CDC13):.5 = 0.78-0.82 (m : m 2H), 5.5‘5(5, 2H),
7.0 (d, 2H), 7.6 (d, 2H); LRMS : APCI+ﬁ;.Nn12 296 [ML-11." Preparation
41:

4- (1-Chl OranrIohgd!i-OBthégehefaymhmm@@y]abdybl-wmermﬂ:ﬁied&y wIn@itp) siniarze Ricpration 9
0 } Thionylsg; Me%!or‘ég‘rke(t&ﬂe;rérm’re grﬁtu% ST e pr%@cbﬂg'rot(ﬁn@H%@Jrléﬂié &Hm%rally,

t he crude hydr e fro Preparatron4 (appr oxi mat e
10. 9 mol c')r4 ?%a E'?ﬁ/c“ﬁf%rﬁgﬁgaftﬂ%ﬁ'ate? 0 m). The mixture was stirred
at room t enper|&¥F orAm4 h|0‘lﬂﬂ!¥ﬂ%ﬁhcpatahen anot her portion of thionyl

chloride (1.1 m, 15 2 mvol) 1mmm@mzm}§tar=rw7mgg1\@@qugqrgert,ﬂu@'for

an addi tional |90 mi nuLes B Xt r.at ry Q
pressure and azea!iropl@>I (Ue#@%ﬁp(g 3%%% (9 1%1 Grg&g(gcrkéji%;i?t
compound as ajsolid | M—E”Z "E}A g =mz. 258 NbHB2
(m 8H), 1.55(m_1r, 160 (M%W), 5.9 (s, 2H), 7.0 (d, 2H), 7.6
(d, 2H). PrepcraIIO NG, G?JMIIELdbﬁ!s) @E'ﬁ%'ﬁ'aﬁiﬁ'fﬂ:{)

trichloride (1M | |c 147, g
dropwi se, at -78%‘5’{1 t |0y us &Pg?%ﬁﬂ)o r'f%rﬁr?“;ﬁ ?@DL%'%I’S%Q} m?zzss
4- met hoxy- 2- met hyl - benzoﬁTtrr[M@](M’fFl g“fzmmrﬂibﬁ?%am@) S
t et rabut yl anmoni um i odi de (121 g, 327 nmoo i n di chl of omet hane
(750mL), under nitrogen, over 40 m peph&stion@ce the addition was
conplete, the yellow sol ution was vvarg;ed to roomtenperature and
stirred for 16 hours at room temperatuf'e. The reaction m xture was
t hen quenched by dropw se addition terCHrrai nt ai ni ng the internal
tenperature bel ow 10C. The m xture Was(fifrteted through Arbocel TM and
the | ayers were separated. The aqueous”fﬁyers were extracted again
wi t h di chl or omet hane é250 m ). The organic Iaryers wer e conbi ned,
washed wi t feTP¥WR PG PHPBLRIMYRAE §?ﬂ“ﬁt”?’8r?ripi 5 Phf Jretherd pi{pr ép Breparation 9
nagnesi um &ish plegimercialf phlee-adpentahedomcandt thatappiopipdephenad dbued) py dessaring
to give thhasapel I ow oil. Tri turatr on of the oil in dichl ororret hane,
foll owed by fi SLmeA" e ' d
(10.8 g, 27% he Tiltrate was evaoorated and
purified by flash chr raWRdﬁPOWHQ?@abéI 2.1 (@tHh @44 (8. 1H), 6.62
pent ane: et hyl | ac#t at e, 2 30 (s, i) wRManEpCIt: wa:maw}dﬁ.ﬁmr eupdsophertitie
conpound as a|white |[SBli (14554%3%(,)36% -46- 11-1-NWR (400MHz,
CDCl 3): 8=2. 46 (s 3H) 6.72 (s 1H) 7 45 (d,  1H):
LRVE 1@ mz 132 [M H] Pr epar ation 43: Trifl uoromet hanesul phonr ¢ acid
5- nmet hoxy-qui noli.n-8-yl ester Ow
: Preparations: 28 fo 29

Al

~
HC 4 Ton,

N—-N
H

Compounds of the general formula given above were prepared by a method similar to Preparation 9

" uging the chloradiketone from Preparatlon 6, and the appropriate phenol (AriCH) as the starting’
materials,

e




TfO Trifl uoronmet hanesul phoni ¢ anhydride (12 m, .77.0 nmol) was added
slowy, over approximately 5 mnutes, to a stirred solution of

5- nmet hoxy-qui nol i n-8-ol (Synth. Commun. 1997, 27(20), 3573-3579) (1.5
g, 8.6 mmolwyo andosayti dine (5.5 m, 68.5 mmol) in di chl orowasiesnmsdsss
m) at OC, under nitrogen. The resulting m xture was allowed to warm
to roomtenperature and stirred for a furdlher 16 hours. The m xture
was then partiti oned bet ween di chl oronet hane (100 nl) and saturated
aqueous anmoni ot +ee—Setrgtt-oa-+80—H ) —TFhe organi c extract S
further washed Mﬁ' ; At Z&;‘F (1 8““5' ibai\ H%tl ed over qneS| um sul phat e, .
filtered and concent acle‘ﬂ'NMBdiﬁ@@UZ $IDEs)s & et 1at, BHp Ri4d ¢y, aHK b.asTp

yfal | ow sol i ﬂ. 5(I)D/‘ur:ziaLi Lat | @ by (d, ba;shs&:@rm{ra{o%r(ﬁmlg) OLrRI‘\.ﬁS 'A#?ﬁ‘ flaaz |
eluting wt o et hy| w&cet at ¢ e royvided the title
IIn\z\/ o L MPPARES R 200 ey ﬁ%’moow “CcDClB)

conpound as a

8 =4.02 (s, 3 H 6. < | F-NUIR &190NiHg, CDCY & 8 1.58(t 68 2.4T-218p (@109,
(dd I H; L 29 AP | 76 8D@, JHYELRMPrAmuer ik bR Ivid; APCE: miz 268 M-
5- Met how qui nql i ne- 8} &ar b:e,nl 1y |4§%)§Q?JI um cyani de (835 ng, 17.0
mol ), tetraki‘s{t+riphenylphosp lnn\na ladium (492 ny, 0.42 mol).

copper (1) |od| de (162 ng, 0. 85 rrrml) and the product from
Preparation 43 (2.62 g, 8:52 mol JPrepevationsi 30d31 n a 250 ni
round-bottomed flask and flushed with nitrogeua Acetonitrile (43 m)
was added and the resulting m xture was hﬁat to reflux under
nitrogen for 2 hours. The m xture wa TMted with ethyl acetate
(200 M) arid filtered through Arboc Th iltrate was washed with
water (100 m), dried over magnesu sul pf&te, . filtered and

SR iy L b e
acet at e: peRieBetiop r“é‘ﬂﬁ* éﬁE(a“PF?hB'PPF ‘1’(9 tupCprprgP B C‘F'Q'Oditﬁ;nneﬂeamyed in §repamtiond & &
the title ﬁmtmﬁtﬁn@gaateaalpal e yeI | ow sol i d (1290 ny, 82% . 1H NI\/R '
(400MHz, CDCl 1 5Pre[FNo— 4R3R§4\U An%(l;@alcbaﬁu (5t A{deh—3++H)—8-06
(d, 1 H) 8.62dd; LRVS APClL+: iz 185 [ NH+]
WO 2007/ 05477QPCTABA006/ 003080 NMRAH400He,GhCI: 35 A 6. T8H), 6.85 (0, 2F), 7.58 | .
5- Hydr oxy- qui mol $the-|8-tBatdyon| (drat). e100(bl‘§l'dH3ﬁ ERNIS 1 BRETS ol d98 gmH'pfAPChe

carbonitrile from Prleparati nn,@gge([mw % yidgyl Mol ) in 1-nmethyl
pyrrolidinone(z“\rﬁ“.,, aL f ded

sodi um t hi ophénol at & -GOFREAG 15865 P20 Enifdr&fhdi ng
m xture was heat¥d tjo %t?e FIGAH), 768 e B 8.0 ke Tl XRUB e ARBIS nih2ss [MH';
partitioned -|bet vveqn di et hyIAP@:I hﬁzzs(ﬂma] ‘nkI% gee) | N aqueous NaOH (50
m ). The aqueoUus phase was actdrfred—wth—HN—+

extracted with diethyl ether . .and the organi c extract was
dried over sodi um sul pth%aratP'ig?%’é't‘%%“’%"@%‘fﬂ?@ﬁ?ﬂ gitisder reduced

pressure to provide the title ¢ as a yeIIow solid (210 ng,
30% . 1H NWVR (400MHz, d-6 acetone): v . g¢, 1L H, 7:63 (in, 1H
8.11 (dd, 1 H) 8.70 (d, 1 11)9.07 (m 9.09 (dd, 1 H); LRN1S

o}

- APCl+: ink 171 [WVHL. Exanple 1:
4-(3,5-Di c%gl opropyl- 1- net hanesul fon§ﬁ rret hy) - 1H pyr azol - 4- yl oxy) - benz
onitrile g hypride (407 dipnersion ol of, F48anschma)avsatddeditoQ s6Iitdn gf 3,53 pEndaiand (10

was di ssolg/ethmdy, il bBekiaY ot AgRedd ﬁ%em A slsgﬁ(@x&ﬁéhﬁw&%&&de@@un Ea added

t
harmed 1o Gy Mieds ettt oat TR disel GreoGi Be - encbamy bromse finar
was added % d“f?‘ﬁéﬂ%%%'f’?%@ 'E’l%ﬁ'iﬁ’érpéﬁtcﬁi*aée wasdormes Theeariion miktu@Es fiegied at
2hour s. TLelwaiasiGygirs 1t waditiva figkeditnenoge|tetpeecipistacind oohoafratbd i8S Educed

Eﬁlr E)Ir gxt Qfessutd. TESesitlelvRE birflat inQichisl8mdiung 106—1%]) mt:l) Qn br mlde was removed
thrﬁ?ﬁ *WL §:Ell&?$]héﬁ% £ Buraes ez theagia géd \‘gﬁ avaﬁég :Pg W@Bnq{éqo\we?:pe

further nl Feact] on was
di et hyl F?é?w E‘?bﬁasrﬁ’ JecishdreievearerEum sWelitssnhpapeoRateunge Gdudet pressTiado
‘ gwe an orange solid. This was slurried in disthyl ether and filtered off to provide the title compound
(11.01 g, 58%) as a pale yellow solid. ‘




Oxone(r) (30 g, 49 mmvl) was added to a solution of the internediate
fromStep 1 in nethanol (500 m) and water (40 ml). The reaction

m xture was stirred at 60C for 18 hours and a further portion of
Oxone(r) (¥ogeo7a&7onol ) was added. After An additi onal peTHER0062003080
60C the m xture was partitioned between diethyl ether (800 m) and IN
aqueous sodi um hydroxide (300 nl).. The | gyers were separated and the
-48- aqueous |ayer was extracted twice with diethyl ether (2 x 100

m ). The organic extracts were conbi ned and washed with brine (100 _
m), dried'tONER (400igm SDOEN &al09R &t &H), FA%r 238w tariatZeviapior 2 et (9, 4D \287 &,
yel | ow sol iygy 7 I\8 26l 66l (VES; Driis:pE mdeag M-@mat ogr aphy on silica gel
eluting with ethyl acetate:pentane (1:1) to give the title conpound
(7.4 g). This solid was crystallised fromethanal to give pure title
conpound (5.4 g, 40%Preparaior3y:4biiivi-Riethibtitpyigzo-doiipetyibgnzonitiyy)
0.78-0.85 (m 611), 1.58 (m 1H) n= (m 1H), 3.03 (s, 311), 5.26
(s, 211), 6.99 (d, 2H), 7.61 (d, 214 RMS APCIt : niz 358 MI; npt.
141.5-142.5C. Exanples: 2 to 16 0 \CH, nds of the general
formul a gi ven above were prepared by g ',g a nmethod simlar to
Exanpl e 1 using the pyrazol es from Ph€parations 10 to 24. Ex No Arr.

Anal yti cal Bat&l pglgﬂjl_%y%% gg%g 13 1!a|5m'eti%d@t9ﬂ19t f% eq:rﬂ of %'@paratlon 8
0, 78- 0.
(s, 832!) ?13%? ’(eﬁ;@?%)fmmé"‘%"’(" nd ﬁ’ydéaz'f%ar% TEQF %@ Es 1H. 7. 5421

(d, 1H): LEBMSVR (40MGIZCOCKH &= BIX PNERE (aMbt: 54O (72H)07 2048, 2845:7.56 7R 9); LRVS :
yi el d) oeApC,iwz,;Nmamoosz CDCI 3): 5= 0.69-0173 (m 2H),

0.78-0.81 (m 41I 083088 (m 21-1), 1.58 (m 1H), 1.71 (m lH),
2.48 (s, 6H), 3.0 5.26 (s, 2 6.64 (s, 2H); LRVB : APCl +
rn/ z 386 [ ML 1+ 1 rpg%aqulb’qtld)«t {2- Cyclopropyl— -oxoethoxy)-2,6-dimethylbenzonitrile

Brorﬁine {12.84 ml, 250 mmol) was added dropwise, over 10 minutes, to an ice-cooled solution of
cyclopropylmethylketone (21 g, 250 mmol), in methano! (150 mi), under nifrogen. The reaction was
allowed to proceed with the internal temperature being kept under 10°C, uniil decolourisation was
. observed. The reaction mixiure was then stired at room temperature for a further 30 minutes, Water (75
ml) was added and the reaction mixture was stired for a further 15 minutes. The mixture was diluted with
water (225 ml) and extracted 4 times with diethyl ether (4 x 250 ml). The organic [ayers were combined,
washed with a 10% aqueous solution of sodium bicarbonate (250 mb), followed by water (250 mi),
followed by brine (250 mi), then dried over magnesium sulphate, filtered and concenirated under reduced
pressure to provide 2-bromo-1-cyclopropylethanone. )
Cesium carbonate (30.7 g, 111.16 mmol) was added to a solution of 4-hydroxy-2,6- dlmethy[benzonltnle
(15.27 g, 101.88 mmol), in acetone (377 ml). Then 2-bromo-1-cyclopropylethanone (15.1 g, 62.6 mmof),
in acstone {100 mi), was added dropwise, over 5 minutes, fo the suspension and the reaction mixture
was heated at reflux for 1.5 hours. The reaction mixture was then cancentrated under reduced pressure
and the residue was partitioned befween a saturated aqueous solution of potassium carbonate (300 ml)
and dichloromethane (300 ml). The organic layer was separated and washed with brine (250 ml), dried
over magnesium sulphate, filtered and then concentrated under reduced pressure. The crude product
was purified by flash chromatography on silica gel eluting with dichioromethane:pentane (50:50 to 80:20,
by volume) to provide the title compound {13.5 g, 64%) as a solid.
TH-NMR (400MHz, CDCly) : § = 0.97-1.01 {m, 2H), 1.12-1.15 (m, 2H), 2.18 (m 1H), 2.47 (s, 6H), 4.71 (s,
2H), 6.81 (s, 2H); LRMS : APCI"; 230 [MH"]



* 5\\z 11-1-NWMR (400MHz, CDClI3): 5= 0.69-0.72 (m 21-1), 0.78-0.83
(m 41-1), 0.87-0.90 (m 2H), 1.56 (m 1H), 1.72 (m 1H), 3.03 (s,
3H), 525 (s, 21-1), 6.89 (d, 11-1), 7.07 (s, 1H), 7.61 (d, 1H); LRMS

APCl + : "We2@9854iNH+1; (85%yield) SI 1H NVR (400MHz pCODENG)003MBe:
0.71(m 2H), 0.79-0.89 (m 611), 1.57 (m 1H), 1.72 (m 1H), 3.03 (s,
3H), 5.25 (s, 2H), 6.79 (m 211), 7.56 (4n. 111); LRVB : APCIF : mz
376 [M1]; (88%yield) 6 I—I-NI\/R(400I\/Hz CDCI3) 5= 0 81 (m 4 H)
1.60 (m 111) 1.72 (m 1 H) 3.03 (s,
H 7.49 (dBreparation 38: 44{(E@H1-(Qyoipgropvicraasyy- Z-Nln&fhvla'?’r‘i‘%)"'@’@%m ﬁﬂﬁ?‘ﬁm(‘b%%‘“f”e
yield) -49- Ex No Art. Analytical Data 7 is NVR (400MHz, CDCI 3):
8= 0.72-0.89 (m 31-1), 1.61 (mH 171( 1H) 302(s 3H), 5.25
(s, 21-1), 6.86 (t, 1H), 7.38 (m 1 dd 1H) LRVS : APCI + :
mz 376 [VEl; (85%vyield) 8 HA N{,

N——(:H3

The benzonitrile of Preparation 34 (11.8 g, 51 46 mmol) and A,N- d|methylformam|de dimethyl acetal
(13.7 ml, 102.93 mmol) were heated at 105°C for 12 hours. The reaction mixture was then concentrated
under reduced pressure. The crude product was purified by flash chromatography on silica gel eluting
with dichloromethane:pentane (50:50 then 80:20 then 100:0, by volume) to pfovide the title compound
{11.19 g, 76%) as a white sclid.

'H-NMR (400MHz, CDCly) : 5 = 0.83 (brs, 2H), 0.91 (brs, 2H), 1.93 (m, 1H), 2.44 (s, 6H), 2.96 (s, 6H),
6.6 (s, 2H); LRMS : APCI" : 285 [MH"]. :

Preparation 36: 4-{(3-Cyclopropyl-1 H—pyrazol-4-yl)oxy]—2,S-dimethylbenzonitrile

3 . -
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The benzonitrile of Preparation 35 (11.19 g, 39.3 mmof) was dissolved in acetic acid {62 ml). Hydrazine
hydrate (2.11 ml, 43.6 mmol) was added, and the mixture was stirred at room temperature for 12 houré,
under nitrogen. The reaction mixture was concentrated ‘under reduced bregsure, and the residue was
partitioned between water (150 mi) and diethyl ether (200 ml). The organic layer was dried over
maénesium sulphate, filtered and concentrated under reduced pressure to provide the fitle compound
(9.71 g, 98%) as a solid. '
'H-NMR (400MHz, CDCl): & = 0.82-0.88 (m, 4H), 1.73 (m, 1 H), 2.47 (s, BH) 6.70 (s, 2H), 7.41 (s, 1H),
10.5 (brs, 1H); LRMS : APCI" : miz 254 [MH]; APCI": m/z 252 [M-H. :

‘ Preparation 37: 4-[(3-Cycloprapyl-1-tetrahydro-2H-pyran-2-yl-1 H-pyrazol-4-yljoxyl-2,6-
dimethylbenzonitrile .

Hac 0] A
| N,N
.
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p-Toluene sulphonic acid (20 mg, 0.12 mmol) was added to a solution of the benzonitrile of Preparation
36 (1 g, 3.94 mmol) in tetrahydrofuran (30 ml). 3,4-Dihydro-2H-pyran (664 mg, 7.9 mmel} was then
‘ added dropwise at room temperature. The reaction mixture was stirred at room temperature, under



11-1-NWR (400MHz, CDCI3): 8= 0.72-0.85 (m 8H), 1.59 (m 1H), 1.73
(s, 1H), 3.00 (s, 3H), 3.98 (s, 3H), 5.25 (s, 2H), 6.72 (d, 1H), 7.20
(m 2H); LRV : APCl+ : mz 388 [MH]; (70%vyield) 9 11-1-NWR
(400MHz, Ca» 207/083700. 65-0.74 (m 8H), 1.51 (m 1H), 1. POT/Brooddeaso
2.99 (s, 3H), 5.22 (s, 2H), 6.63 (d,’ 1H), 7.64 (m 1H), 7.71 (m 2H),
8.18 (d, 1H), 8.42 (d, 1H); LRM5S : APCl +44- mz 408 [ MKT (90% yi el d)
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2'5% iH)7 1 g'ﬁ'@gn ?%’15% 999 { wéféﬁH) aapofé? urgc%i rf% H%daﬂ'essvirgbagd it_agzﬁg?due \ﬁg@ﬁq_tloned

mu z 409 ( ketwepn; ethlsas@tﬁgeu (@90ml) md Rougaus |sofyVRbicatirOaeiA100CDE! Bhe organic layer was

0. 69-0. 87 (vashed Bibrinel(5®B1),(dMRd clédsodium i@h{émég]f' l&teldd)a;u-cli_l) &n@%trﬁtgd L((ﬁbﬂ)ﬁdﬁ{)&d%%ssg;e
s, 2H), 6 m , , 8.

Ed1 : 'IZ?) 1 8t0%:;ggme |t’é|)com|¥ou%,é(1 (35%\15% ] %919% yield) 42

I1- 1H NVRTCH %P&M ZCBEF@) 5 4. 7@55"‘0%‘743 B(SrﬂSTémHi 1154 7B, H) - 85(m ),

(m 1 FlI) 34D% 68), 331 Hipn, 5368 (m2H)), B35, (1HR ,4.02Hn, 18), B50((sn2HL H)40 &, 8O,

1 LR tsom T -THP].
E TOOMI:IDZ s glinatgéa \Qg’l 658 ﬁﬁgﬁﬁﬂmﬁ-ﬁ%y aW‘ﬂ-Rl\ﬁ@QﬂfFW %bz@%ﬁ ﬁdﬁﬁ a%d Hali'"z%ﬂ\ﬁ THP)

3.02 ( s, 3 ﬂ?&)&saﬁat gn@ :«(B% 392 4% Cﬁl‘o@@ G%B 70%*;01 -rtetrghyma - ragr %—yﬂ‘?H—py?ath—ﬁ-yéJﬂ]—Z 6-

H: L (Ii)lr%!athylbenzon%nle & [(g Ml_o!ro-s-cy lopropyl- 1!-:’3 pyra%ol—%—yl) oxy]-z 6-dimethylbenzonitrile

H,C O™ - HiCl_ O™

;\ J h \ 7

NZ I o & c/ H
CH, CH,-

N-Chlorosuccinimide (764 mg, 5.71 mmol) was added to a solution of the pyrazole of Preparation 37
(1.33 g, 3.8 mmal) in N, N-dimethylformamide (3¢ mi). The reaction mixture was then heated at 50°C for
15 hours. |t was then evaporated under reduced pressure, and the.residue was partitioned between

dichloromethane (50 mi} and water (50 ml). The organic layers were dried over sodium sulphate, ﬁltéred,
and then concentrated under reduced pressure. The crude product was purified by flash chromatography
on silica gel eluting with ethyl acetaterpentane (gradient from 2:98 to 30:70, by voiume) to prbvide the
compound of Preparation 38 (388 mg, 18%) eluted first. ' :
'H-NMR (400MHz, CDCly): 8= 0.65 (m, 1H), 0.84-0.92 (m, 3H), 1.60-1.863 (m, 2H), 1.68-1.73 (m, 3H),
1.94 (m, 1H), 2.14 (m, 1H), 2.48 (s, 7H), 3.67 (t, 1H), 5.50 (d,.1H), 6.62 (s, 2H); LRMS : APCI" : m/z 288
(MTHPHY.

Further elution provided the compound of Preparation 39 (325 mg, 20%).

*H-NMR (400MHz, CDCl3): & = 0.80-0.82 (m, 2H), 0.86-0.94 (m, 2H), 1.74 {m, 1H) 249 (s, 6H) 665( _
2H), LRMS : APCI" : miz 288 [MH"] ; AF’CI miz 286 [M-H1.

P_reparation 40; ,4-{3,5-Dicyclqpropy!—1-hydm_xynj:et'hyf-1 H-pyrazol-4-yloxy)-benzonitrile
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A mixture of the pyrazole from Preparation 9 (2.9 g, 10.9 mmol) and aqueous formaldehyde (37 wt %
salution in water, 40 mi) was heated to 80°C for 4 hours. The mixture was cooled and partitioned



u. 1H NWR (400MHz1 CDCI3): 8.=0.73 (m 2H),. 0.81 (m 2H), 0.88 (m
2H), 1.13 (d, 2H), 1.59 (m 1H), 1.73 (in, 1H), 3.02 (s, 3H), 5.25

(s, 2H), 6.55 (ad, 2H); LRM5 : APCl+ : mz 387 [MHL; (50%vyield) 16
1101 1H NVRVQ 4@0ms4z70 CDCl 3): 6=0.65-0.74 (m 81-1), 1.5%ctms20dd403080
1.73 (in, 1H), 3.02 (s, 3H), 5.25 (s, 2H), 6.40-6.55 (n, 3H); LRMV5 :
APCIt ; rn/z 369 [M-11; (77%yield) 16 _434H NVR (400MHz, CDCl 3): 8=
0.65-014 (m 8H), 1.59 (m 1H), 1.73 (m 1H), 3. (r)ﬂZ(s 31[I) 5(22(y('s,
2H), 6.65 7.04 (m 1 LRMS : APCI + : z 387 [MHL; (78%
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regi oi sorrerH WR R0z, ﬁDP‘e) Al Rpto.c2din, Bdt BS §% 2H), BES (s, 2H), 7.0 (d, 2H), 7.6 (d, 2H);
LRMS : APCI": m/z 296 [MH").

Preparation 41: 4-(1-Chloromethyl-3,5-dicyclopropyl-1 H-pyrazol-4-yloxy}-benzonitrite

Thionyl chicride (1.14ml, 15.2 mmol) was added to a solution of the crude hydroxymethyl pyrazole from
Preparation 40 (approximately 10.2 mmof crude) in dichloromethane (50 ml). The mixture was stirred at
room femperature for 24 hours and then another portion of thiony! chloride {1.14ml, 15.2 mmol) was
added and stirring was continued for an additional 90 minutes. The mixture was evaporaied under

. reduced pressure and azeotroped with toluene (5 x 30 ml) to give crude title compound as a solid (3.8 g).
"H-NMR (400MHz, CDCla): & = 0.78-0.82 (m, 8H), 1.55 (m, 1H), 1.60 (m, 1H), 5.8 (s, 2H), 7.0 (d, 2H), 7.6
{d, 2H).

Preparation 42: 4-Hydroxy-2-methyl benzonitrile
H.C '

3

Boron- trichloride (1M in dichloromethane, 747 ml, 747 mmol) was added dropwise, at —78°C, to a
suspension of commercially available 4-methoxy-2-methyl-benzonitrile (44 g, 298 -mmol) and

" tetrabutylammonium iodide (121 g, 327 mmol) in dichloromethane (750 ml), under nitrogen, over 40
minutes. Once the addition was complete, the yellow sofution was warmed to room temperature and
stirred for 18 hours at room temperaturs. The reaction mixture was then guenched by dropwise addition
of water maintaining the internal tsmperature below 10°C. The mixture was filtered through Arbocel™
and the layers were separated. The agueous layers were extracted again with dichloromethane (250 ml).
The organic layers were combined, washed with a sodium thicsulphate solution (150 ml), dried over
magnésium sulphate, filtered and concentrated under reduced pressure to give thick yellow oil,
Trituration of the oil in dichloromethane, followed by filtration, provided a first crop of the title compound
{10.8 g, 27%) as a white solid. The filtrate was evaporated and purified by flash chromatography on silica
-gel, eluting with pentane:ethyl acetate (70:30, by volume) to providé more of the title compound as a
white solid (14.4 g, 36%). : '



4, Regioisonmer 1. 11-1-NWR (400MHz, CDCI3): 6= 0.78-0.82 (m 411),
1.60 (m 11-1), 2.18 (s, 3H), 2.51 (s, 311), 2.97 (, 311), 5.11 (s,
211), 6.76 (d, 1H), 6.84 (s, 11-1), 7.53 (d, 11-9; LRM5s : APClI+ : mz
346 [ MHL; (v86 %oynsitrh) Regi ol soner 2: 1H NVR (400MHz, pEDGEIB)6/008080
0.70-0.73 (in, 2H), 0.85-0.89 (m 2H), 1.73 (m 111), 2.03 (s, 31-1),
2.51 (s, 3H), -3.06 (s, 311), 5.30 (s, 2Hjg- 6.72 (d, 11-1), 6.81 (s,
1H), 7.53 (d, 1H); LRM5 : APCI+ @ mz 346[M/\] (25%yie|d) *
Regi oi somer 1. 1H NWR (400M—Iz CDCl 3) 8 = 80-0.83 (m. 4H),
111), 2. 17 VR g0aHz, 8DQIg: {24663 Bi), 658 9'71%)56 723H)1H) 34%1 tH):- d—&Msz_AL'i?i i
6.63 (s, 21)mHRVS : APCIF : mz 360 [MN. (30%vyield) 19, 20
Regi oi sonmer 2: 11-1-NWVR (400MHz, CDCI3): 8= 0.71-0.73 (m

Preparation 43: Trifluoromethanesulphonic acid 5-methoxy-quinolin-8-y| ester

i =
N OMe
TiO

Trifluoromethanesulphonic anhydride (12 ml, .77.0 mmol) was added slowly, over approximately 5
minutes, to a stirred solution of 5-methoxy-quinolin-8-ol (Synth, Commun. 1997, 27(20), 3573-3579) (1.5
g, 8.6 mmol) and pyridine (5.5 ml, 68.5 mrﬁol) in dichloromethane (34 ml) at 0°C, under nitrogen.‘ The
resulting mixture was allowed to warm to room temperature and stirred for a further 16 hours. The
mixiure was then partitioned between dichloromethane (100 ml) and saturated agueous ammonium
chioride solution (100 ml). The organic extract was further washed with water {100 mi), dried over
magnesium sulphate, filttered and concentrated under reduced pressure to provide a crude yellow solid.
Purification by flash chromatography on sifica gel, eluting with 5% ethyl acetate, 95% pentane, provided
the title compound as a pale yellow sofid (2.62 g, 29%). ' .
H-NMR {400MHz, CDCl3): & = 4.02 (s, 3 H) 8.79 {d, 1 H) 7.50 (m, 2 H) 8.58 (dd, 1 H} 9. 03 (dd, 1 H);
LRMS : APCI" : miz 308 [MH'].

Preparation 44: 5-Methoxy-quinoline-8-carbonitrile
Y
N== OMe .

Sodium‘ cyanide (835 mg, 17.0 mmol), tefrakis{triphenylphosphine)palladium (492 mg, 0.42 mmol),
copper (I} jodide (162 mg, 0.85 mmol) .and the product from Preparation 43 (2 62 g, 8.52 mmal) were
mixed in a 250 ml round-bottomed flask and flushed with nitrogen. Acetonitrile (43 ml) was added and
the resulting mixture was heated to reflux under nitrogen for 2 hours. The mixiure was then diluted with
ethyl acetate (200 mi) and filtered through Arbocel™, The filirate was washed with water (100 ml), dried
over magnesium sulphate, filtered and concentraied under reduced pressure. The crude product was
purified by flash chromatography on silica gel eluting with ethy! acetate:pentane (gradient from 10:90 to
30:70, by volume) to provide the title compound as a pale yellow solid (1290 mg, 82%).

TH-NMR (400MHz, CDCl): 5 = 4.08 (d, 3 H) 6.90 (d, 1 H).7.51 (dd, 1 H) 8.06 (d, 1 H) 8.62 (dd,1 H) 8.08
(dd, 1 H); LRMS : APCI*: m/z 185 [MH"].



, 0.85-0.88 (m 2H), 1.75 (in, 111), 2.01 (s, 3H), 2.47 (s, 611),
3.05 (s,

3H), 5.29 (s, 211), 6.59 (s, 2H); LRVs : APCl+ : nfz 360
(22% vyield) Exanple: 21 H3C N\0O N \--SC H3CCH, Conpounds of

t he gener alwé osomossarogi ven above were prepared by a met hedrasaud/msosh o
Exanpl e 1 using the pyrazole fromPreparation 27.. Ex No An-

Anal ytical Data 21 ¢ - 11:1-NWVR (400MHz,49CDCl 3): 6=2.06 (s, 311),
2.20 (s, - -

311), 2.48 (s,

Preparation 457 5—Hydroxy-quinoline-a-carbonitrile

To a stirred solution of the carbonitrile from Preparation 44 (750 mg, 4.1 mmo) in 1-methyl pyrrolidinone
(20 mi), at room te'mperature, under nitrogen, was added sodium thiophenolate (673 rhg, 6.1 mingl) in
one portion. The resulting mixture was heated to 200°C for 14 hours. The mixture was then pariitioned
‘between diethyl ether (100 ml) and 1N aqﬁeous NaOH (50 ml). The aqueous phase was acidified with 1N

HCI {~50 ml) and extracted with diethyl ether (2 x 50 mi), and the organic extract was dried over sodium .

sulphate, filtered and concentrated under reduced pressure to provide the title compound aé a yellow
solid (210 mg, 30%).

'H-NMR (400MHz, d-6 acetone): 8 = 7.15 (d, 1 H), 783 (m, 1H) 8.11 (dd, 1 H) 8.70 (d 1H) 9.07 (m, 1 H)
9.09 (dd, 1 H); LRMS : APCI*: m/z 171 [MH'].

Example 1: 4-(3,5-Dicyclopropyl-1-methanesulfonylmethyl-1H-pyrazol-d-yloxy)-banzonitrile

Step 1: . :
The pyrazole from Preparation 9 (10 g, 37.7 mmol) was dissolved in dimethoxyethane (200 ml}. To this

solution was added potassium teri-butoxide (4.65 g, 42 mmol) and then the mixture was warmed to 60°C
for 30 mins. Chloromethyl-methyisulphide (4 g, 42 mmol) was added and the reaction temperature was
maintained at 60°C for Zhours., TLC analysis indicated incompiete reaction so further portions of
potassium tert-butoxide (2 g, 18 hmol) and chloromethyl-methylsulphide (2 g, 21 mmol) were added.
After a further 90 minutes the reaction was cooled and partitioned between disthyl ether (500 ml) and 2N
aqueous sodium hydroxide (200 ml). The layers were separated and the aqueous layer was extracted
with diethyl ether (100 mi). The organic extracts were combined and washed with brine (100 mi), dried
over magnesium sulphate, filtered and evaporated to give a yellow oil of the crude intermediate (4-(3,5-
Dicyclopropyl-1 ~methy[sulfanylmethyl-1H-pyrazo! 4-yloxy)-benzonitriie). [NB — This intermediate can be
optionally purified by chromatography on silica gel eluting with ethyl acetate:pentane mixtures or taken
on to Step 2 as crude suiphide]

Step 2:

Oxone® (30 g, 46 mmol} was added fo a solution of the Intermediate from Step 1 in methanol {500 ml)
and water (40 ml). The reaction mixturé was stirred at 80°C for 18 hours and a further portion of Oxone®
(16 g, 16 mmol) was added. After an additional 2 hours at 80°C the mixture was partitioned between
diethyl ether (800 ml) and 1N aqueous sodium hydroxide (300 ml). The layers were separated and the

’



611),

3. 00

(s, 311), 5.15 (s, 211), 6.60 (s, 211); LRVMs : APCl. : muz

CH, 334 [ML-11. (86%yield) WO 2007/054770PCT/ 1112006/ 003080 51-

Exanpl es:

22 to 23 "CH3 An7a CH3 Conmpounds of the general fornula

gi ven abovevoeeaoprmpared by a nethod simlar to Exanpl eCT/IRSIGH3GS0 .
t he pyrazoles fromPreparations 28 to 29. Ex No Ari- Analytical Data

22 ---

is 1H NVR (400MHz1 CDCI3): 8 = 1.M8-(t, 6H), 2.40 (g, 2H),

2.64 (q, 2H), 3.02 (s, 3H), 5.17 (s, 2H), 6.96 (d, 21-1), 7.60 (d,

2H) ;

LRMS :

APCl11" :mz 334 [MTI. 88% vyj_ el 3 ‘
agueous layer was exiracied twice with die{hyl eé)enz X 1(33 mﬁ. The organic extracts were combined

and washed with brine (100 ml), dried over magnesium suiphate, filtered and evaporated to give a yellow
solid. The solid was purified by chromatography on silica get eluting with ethy! acetate:pentane (1:1) to
give the fitle compound (7.4 g). This solid was crystallised from ethanol to give pure titie compound (5.4
g, 40%) '

H-NMR (400MHz, CDClg): = 0.71 {m, 2H), 0,78-0.85 (m, 6H), 1.58 {m, 1H), 1.72 {m, 1H), 3.03 (s, 3H),
5.26 {s, 2H), 6.99 (d, 2H), 7.61 (d, 2H); LRMS : APCI" : m/z 358 [MH'); mpt. 141.5-142.5°C.

Examples: 2t0 16
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Compounds of the general formuia given above were prepared by a using a method similar to Example 1

using the pyrazoles from Preparations 10 to 24. '

Ex No Ary- Analytical Data

"H-NMR (400MHz, CDChy): 8= 0.69-0.72 (m, 2H), 0.78-0.81 (m,

W f 4H), 0.85-0,87 {m, 2H}, 1.58-(m, 1H), 1.72 (m, 1H), 2.52 (s, 3H),
=

3.02 (s, 3H), 5.25 (s, 2H), 6.76 (d, 1H), 6.86 (s, 1H), 7.54 (d,
1H): LRMS : APCI* : miz 372 [MH'l, Mp=140.7 to 141.3°C;
{72% yield) : :
"H-NMR (400MHz, CDCly): 8= 0.69-0.73 (m, 2H), 0.78-0.81 (m,
R ”Ijx 4H), 0.83-0.88 (m, 2H), 1.58 (m, 1H), 1.71 (m, 1H), 2.48 (s, 6H),
| W 3.02 (s, 3H), 5.26 (s, 2H), 6.84 (s, 2H); LRMS : APC!" : m/z 386
[MH'; (75% vield) ' _
'H-NMR (400MHz, CDCly): 5= 0.69-0.72 {m, 2H), 0.78-0.83 {m,
4H), 0.87-0.90 (m, 2H), 1.56 (m, tH), 1.72 (m, 1H), 3.03 (s, 3H),
6.25 (s, 2H), 6.89 (d, 1H), 7.07 (s, 1H), 7.61 (d, 1H); LRMS :
APCI* : m/z 392 [MH'}; (85% yield)

pe)
A "H-NMR (400MHz, CDCly): 8= 0.71(m, 2H), 0.79-0.89 (m, 6H),
5 ;@X 1.57 {m, 1H), 1.72 {m, 1H), 3.03 (s, 3H), 5.25 (s, 2H), 6.79 (m,
—
’ |
/f‘;:r“

2H), 7.56 (m, 1H); LRMS : APCI* : miz 376 [MH']; (88% vield)
"H-NMR (400MHz, GDCl): 5= 0.81 (m, 4 H) 1.60 (m, 1 H) 1.71
(m, 1H) 3.08 (s, 1 H) 5.26 (s, 1 H) 6.82 (d, 1 H) 7.48 (dd, 1 H)
7.74 (d, 1 H); LRMS ; APCI® : miz 392 [MH']; (75% vield)




FI 30 CH3 1H NVR (400MHz, 00C13): 8=1.13 (t, 6H), 2.41 (q, 2H), 2.47
(s, 6H), 2.64 (q, 2H), 3.01 (s, 3H), 5.17 (s, 2H), 6.61 (s, 2H); LRME
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TH-NMR (400MHz, CDCly): 6= 0.72-0.89 (m, 3H), 1.61 (m, 1H),
1.74(m, H), 3.02 (s, 3H), 5.25 (s, 2H), 6.86 (t, 1H), 7.38 (m,
1H), 7.46 (dd, 1H); LRMS : APCI* : miz 378 [MH']; (85% yield)

o
©
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"H-NMR (400MHz, CDCl): 8= 0.72-0.85 (m, 8H), 1.59 (m, 1H),
1.73 (s, 1H), 3.00 {s, 3H}, 3.98 (s, 3H), 5.25 (s, 2H), 6.72 (d,
1H), 7.20 (m, 2H); LRMS : APCI" : m/z 388 [MH']; (70% yield)

P

=,

TH-NMR (400MHz, CDCl): 5= 0.65-0.74 (m, 8H), 1.51 (m, 1H),
1,70 (m, 1H), 2.9 (s, 3H), 5.22 (s, 2H), 6.63 {d, 1H), 7.64 (m,
1H), 7.71 (m, 2H), 8.18 (d, 1H), 8.42 (d, 1H); LRMS : APCI*;
miz 408 [MH']; (90% yield)

10

Z—

: "H-NMR (400MHz, CDCly): = 0.72-0.77 {m, 8H), 1.50 (m, 1H),

1.71 (s, 1H), 3.00 (s, 3H), 5.23 (s, 2H), 6.71 (d, 1H), 7.56 (dd,
1H), 7.96 (d,-1H), 8.72 (dd, 1H), 9.11 (dd, 1H), LRMS : APCI* ;

| miz 409 [MH'S; (85% vield)

11

TH-NMR (400MHz, GDCL): 5= 0.66-0.87 (m, 8F), 1.58 (m, TH),
1.76 (m, 1H), 3.03 (s, 3H), 5.27 (s, 2H), 6,61 (d, 1H), 7.63 (t,
1H), 7.80 (m, 1H), 818 (d, tH), 8.37 (d, 1H), 8.72 (d, 1H);
LRMS : APCI* : miz 384 [MH']: (69% yield)

12

"H-NMR (400MHz, CDCly): 8= 0.65-0.74 (m, & H) 1.59 (n, 1 H)
1.73 (m, 1 H) 3.02 (s, 3 H).5.25 (s, 2 H) 6.64 (m, 1H), 8.75 (m,
1H), 7.30 (m, 1H); LRMS : APCI" : m/z-385/387 [MH']; (80% |
yield)

13

TH-NMR (400MHz, CDCly); 6= 0.65-0.74 (m, 8 H) 1.59 (m, 1 H)
1.73 (m, 1 H) 3.02 (s, 3 H) 5.25 (s, 2 H) 6.60 (m, 1H), 6.76 (m,
1H), 7.08 (m, 1H); LRMS : APCI” : miz 369 [MH']; (75% yield)

14

34

TH-NMR (400MHz, CDCly): 8= 0.73 (m, 2H), 0.81 (m, 2H), 0.88
(m, 2H), 1.13 (d, 2H), 1.59 (m, 1H), 1.73 (m, 1H}, 3.02 (s, 3H),
5.25 (s, 2H), 6.55 (dd, 2H); LRMS : APCI" : miz 387 [MH'L;
{50% yield)

15

<%

"H-NMR (400MHz, CDCls): &= 0.85-0.74 (m, 8H), 1.59 (m, 1H),
1.73 (m, 1H), 3.02 (s, 3H), 5.25 (s, 2H), 6.40-6.55 (m, 3H);
LRMS : APCI” : m/z 360 [MH'); (77% yield)

16

TH-NMR (400MHz, CDCl): 8= 0.65-0.74 (m, 8H), 1.59 (m, TH),
1.73 (m, 1H), 3.02 (s, 3H), 5.25 (s, 2H), 6.65 (m, 1H), 7.04 (m,

1H); LRMS : ARPCI" : m/z 387 [MH'}, (78% vield)




Me, tBu 1H NMR (400MHz, CDCI3): 8 = 1.2 (s, 9H), 2.1 (s, 3H), 3.0 (s,
3H), 5.15 (s, 2H), 6.96 (d, 2H), 7.60 (d, 2H); LRVM5 : APCI1 :mz 348
[ MVH1. (10%vyield). 26 tBu, Me 1H NWMR (400MHz, CDClI3): 5 = 1.4 (s,
9H), 1.95 (w028Fp3547®. 15 (s, 3H), 5.4 (s, 2H), 6.96 (d, P&j/yB260sEO3080d,
2H); LRVB : APCI+ :miz 348 [MH 1]. (5% yield) -52- Exanples 27 & 28:
4- (3- Chl or o-5-cycl opropyl- 1- net hanesul f oyl net hyl- 1H pyrazol - 4-yl oxy)
-2,6- dinethyl-benzonitrile & 4-(5-Chlo
ro- 3-cycl opropyl- 1- net hanesul fonyl net M | - 1H pyrazol - 4-yl oxy)-2,6- dim
ethyl -benzonitrile Exanples 27 & §’E§“‘W&9P'e17ﬁ?%ar ed by a method
simlar to Exanple 1 using thecpyrazole from Prggparati on 39, but the
regi oi soners were isolated as a
CDC13): 8= 0.78-0.80 (m 211,
- mnor regioisomer B), 0.93;0° imy, 111, A), 1.79
(m 1H B), 2.50 (s, 611, MB) B, 3F(s, 3H A, 5.19
(s, 2H, B), 5.31 (s, 2H, A, 8£62 (s,.CEH, AN 6.67 (CE?_ 2H, B); LRMS :

APCl + : mz 380 [Nl F11. Exanples. & 30 0 Ll fNLeS( tit regioisoner
1r egi oi soner 2 Oonaounds of tt?grg'ﬁc’erﬁ%r1al for rru%gg %%ren above were
R

prepar ed b§OBPORREE RIER IR iU uipeeiER aPRYP Were PraRAeY Brvethsy piaies focExpplpm using
Pr epar at i oths pBeeoled frem Pepamtics 28 iis 26/Fheregicigmmeat vetk separaigd cdingomminaiggraghia in
in silica gRhkgMvivefiG@R SONRS belorlelibildi@r Ref ore regi oi somer 2.
Ex No Ary- Analytical Data

' Regioisomer 1: 'H-NMR (400MHz, CDCls): 8= 0.78-0.82 {m,
4H), 1.60 (m, 1H), 2.18 (s, 3H), 2.51 (s, 3H), 2.97 (s, 3H), 5.11
(s, 2H), 6.76 (d, 1H), 6.84 (5, 1H), 7.53 (d, 1H); LRMS : APCI":

1-,; 18 ”’E@X mfz 346 [MH']; (35% yield) . ‘
Bt Regioisomer 2: 'H-NMR (400MHz, CDCh): 8= 0.70-0.73 (m,

2H), 0.85-0.89 {m, 2H), 1.73 (m, 1H), 2.03 (s, 3H), 2.51 (s, 3H),
3.06 (s, 3H}, 5.30 (s, 2H), 6.72 (d, 1H), 6.81 (s, 1H), 7.53 (d,
1H); LRMS : APCI* : m/fz 346 [MH'; {25% vield) 7

Regioisomer 1: H-NMR (400MH;.;, CDClg) 1 5 = 0.80-0.83 (m,
4H), 1.63 (m, 1H), 2.17 (s, 3H), 2.48 (s, 6H), 2.97 (s, 3H), 5.12
(s, 2H), 6.63 (s, 2H); LRMS : APCI" : m/z 360 [MH']. (30%

. Ha .
’ NZ Regioisomer 2: 'H-NMR (400MHz, CDCL): 3= 0.71-0.73 (m,

2H), 0.85-0.88 (m, 2H), 1.75 {m, 1H), 2.01 (s, 3H), 2.47 (s, BH),
3.05 (s, 3H), 5.29 (s, 2H), 6.59 (s, 2H): LRMS : APCI* : m/z 360
MH'T. (22% yield)

Example: 21.
H,G
o— N
87
H,C CH,
Compounds of the general formula given above were prepared by a method similar to Example -1 using
the pyrazole from Preparation 27,

Ex No Arg- Analytical Data
He "H-NMR (400MHz, CDCly): 5= 2.08 (s, 3H), 2.20 (s, 3H), 2.48 (s,
21 . p 6H), 3.00 {s, 3H), 5.15 (s, 2H}, 6.60 (s, 2H); LRMS : APCY" : mfz
Sy | 334 [MH". (85% vield) '




Ex No Anal ytical Data 29 Regi oi soner 1: 1H NWVR (400MHz, CDCl3): 8=
0.85 (m 4 H 1.66 (lii, 1 H 2.48 (s, 6 H 2.90 (s, 3 H 5.13 (s: 2
H 6.70 (s, 2 H 7.48 (s, 1 H,; LRMWS: APCI+ : in& 346 [MAN; (32%
yield) 30 Fe@Qreresmer 2: 1H NVR (400MHz, O0DOI 3): 8= 0, 7BCTMB2026/043080
0.9 (m 2 H 1.77 (m 1H)248(m 6 H 3.05 (s, 3 H 536 (s, 2H
6.65 (s, 2 H 7.39 (s, 1 H; LRV : APC-#H-: ntz 346 [MH]; (4% yield)
WO 2007/ 054770PCT/ 1. 82006/ 003080 -53- Exanple 31:

4-0, 5-Di et hyl - 1- Rnet hyl sul f onyl ) 1- razol - 4-yl } net hyl ) benzon
itrile CH Np cH 6 The title corrp%ﬁﬁ'é] %?% 8799 was prepared by

a simlar nethod to that of Exanple 1 ug
Preparation 33. 1H NWMR (400VHz, CDCl 3):
(g, 2H), 2.67 (g, 2H), 3.00 (s, 3K
7.19 (d, 2H), 7.56 (d, 211): LRVS APCr zosb'sz [ VH . Exanpl e 32:
4-(3,5-Dicycl opropyl-1-trifluoronet hakesu %ng/l met hyl- 1H pyrazol - 4-yl
oxy)-benzonitrile Step 1. CuSCF3 (0. g, 408 nmol ) vvas added to a
sol ution of the chloromethyl pyrazole of Preparation 41 '5‘8 53
mol ) in dfeweegs Pfdﬁerﬁﬁ?féém'c‘!’@Q'H‘f"')ab%‘{?d"e?tﬁr?F’P'gﬂlb¥'i‘)F”e@" ?’ ‘SFQ? fri Using -
t enper aturﬁepy';rdaaesrﬂomtmé,mraﬁamzﬁtd:z&,ed with water (30 nl) and extracted
with ethyl acetgtg (12 %520 luﬂna[ M@Dg{arml med—organi ¢ extracts Wer ¢
washed with water (3 x 30 i)

filtered and ¢oncent|rat n ; ST &
purified by chrozeatdgr or(q.sﬂl'l)lw (geﬂl'l) éiH@t@ ﬂg') \ﬁrgﬁﬁd é"lhﬂso (d, 2H);
acet at e: pent ape (10: to gle'[st hecﬁu{/mugm] (a'e'mryimyjl ate (75 ny,

3194 . 1H NVR (A00MHA—CDOL3) .. |
2 (s, 2H).|7.0 (d,”ﬁﬁ??;; ‘“d"' A S REX S SRR ﬁm{' NAHL.

Hg t he Pyrazole from
6—104 1.12 (m 6H), 2.40
(s, 2H), 5.20 (s, 211),

\‘
_l_

Step2:  Oxon?|(630 ny.. |8H).2684 (G aide?®t & 35). EAT (7 PO:P- Il £He b
i ntermedi ate sul phide (75%ngy NPcﬁnmeBmMH:l*],atsaﬁaelelﬁh net hanol™ (10 n1)
and water (2 r—7FhHer+eacttonrnxture was stiTred at Toom
tenperature for 18 hours and a fur her Fcyﬂ %n of Oxone(r) (244 ny,
0.2 nmol ) was added. After an addi iRl our the m xture was
partitioned between diethyl ether (30 m) d vvater (30 nil). The

| ayers were separated and t he aqueou yas' extracted twice with
diethyl ether (2 x 10 ml). The org@ exyr ctc§ wer e conbi ned and
washed with brine (10 m), dried oeWer ng nesmm—’rosul phate, filtered
and evaporated to give a brown Nesi due. The restijue was purified by
chromat ography on silica with a d| e

di chl or onefpafends Af tB’é?ﬁ“ﬁrﬁgf rf“B'aé’IV%él’ghe 9 ?rf’pa%g§ %139% Za EOQEQIBE)IS Hsing

the pyrazoles from Preparations 30 to 31. The regioisomers 25 & 26 were separated by chromatégraphy
with 25 eluting before 26.

1 ExNo R3, R4 | Analytical Data .

"H-NMR (400MHz, CDCl): & = 1.15 (s, 8H), 1.3 (s gH), 3.2 (s,

24 {Bu, BBu | 3H), 5.4 (s, 2H), 6.96 (d, 2H), 7.60 (d, 2H); LRMS : APCI* 1m/z
390 [MH']. (50% yield). - '

H-NMR (400MHz, CDCl): 6 = 1.2 (s, 9H), 2.1 (s, 3F), 3.0 (s,

25 Me, tBu | 3H), 5.15 (s, 2H), 6.96 (d, 2H), 7.60 (d, 2H); LRMS : APC!" :miz

348 [MH']. (10% vield).

"H-NMR (400MHz, CDCly): 6 = 1.4 (s, 9H), 1.95 (s, 3H), 3.15 (s,
26 tBu, Me | 3H), 5.4 (s, 2H}, 6.96 (d, 2H), 7.60 (d, 2H); LRMS : APCI" :m/z
348 [MH’). (5% yield)




1H NVR (400MHz, CDCI3): 6= 0.65-0.90 (m 8H), 1.55 (m 111), 1.65 (m
1H), 5,4 (s, 2H), 6.99 (d, 2H), 7.6 (d, 211); LRV : APCI*: mz 412
[MHL. -54- Exanple 33:

4- (3, 5- Di cyw0 eppr/oay®- 1- et hanesul f onyl net hy1- 1H pyr azol - 2cyigeegey00bmsnz o
nitrile Step 1. Sodiumethylthiolate (54 ng, 0.64 mvol) was added
to a solution of the chloronethyl pyrazalsg- of Preparation 41(0.2 g,
0.64 mmol) in 1,4-dioxane (5 M) and stirred for 18 hoO's at room
tenperature. The mixture was diluted with water- (30 m) and extracted:.
wi th diethyl EStmugs 272 38: 3¢3-Ghigro-S W?@Pre%bmﬁfaﬂ’ew@’amewvlé yieq-d-vige-86-
washed with disdttetbetBnitie04-(Ohjorai-tyaldprapyler maitrag ergEinyimetsyii Pogtl-4-yloxy)-2,6-
filtered. and concentrated under rgdugfsnBdntBSure. The residue was
purified by chromatography on silica gel eluting wth_ethyl

acet ate: pentane (10:90) to give @ he sul ph| de internedf ate as a solid -

(135 ng, 70% . 1H NVR (400MHg s): 5 =0.65-0. 82 (m 8H9, 1.2 (t,
3H), 1.5 (m 1H, 1.6 1),\2?’65)(q 2 s\% 7.0 (d,
211), 7.6 (d, 2H).LRVS._ : Cl 4; :er,_z‘s,mo WLH tep e(r) (732
ng, 12 nmol) was addgd tola ution™of t I nferme |at\s‘ ul phi de
(135 ng) from Step 1 above in~nmethanol (10 m)'and water (2 m). The

reaction NMexdnpie8 2008 2Btwdré %ﬁz abd %QCamn&tﬁJmmi W exdrile 48udH3Uhs p?fﬂééle from
partiti oneg bet

i.et fer (30 ).
| ayers wer & REHRN a? bgméenrﬁal?'??mers were('sogate gé ge‘?tjaé\;[?/(aglr's’}ﬁ?e''xt racted tw ce WI th
di et hyl et fbNMR 2400MHD GAG): %@7%9 B, c%wmd?w%@%%d%ﬁiﬂrﬁéd(ﬂaﬁﬁ minor
washed ‘W t fegibisdrizen)( A.€8-0196)(m, 2H, AR d.60 Y& MHIW RSN LITH, B)I R phat &, AkB)| 3.@r(@dH, B),
and evapor ghed £0a35 ¥4 s%l—lsg)lhg1 (s REhfHS: ﬁTﬁlﬁAY g8t dusy, wg&mr:mﬁbleqnmao
chr omat ogr on silica gel uting with a gradient

di chl orone he in pentane to give the title conpound as a col ourl ess
solid (59 ng, 40 %9. 1H NWR (400M—|EK3"€BE9€@)&3°S =0.7-0.9 (m 8H, 1:4
(t, 3H), 1.55 (in, 1H, 1. 7( 1H, 3.1 (4, 2H), 5.20 (s, 2H), 7.0 .
(d, 2H), 7.6 (d, 2H).LRVMS : APCI+ :nlz 372 :

2007/ 054770PCT/ M2006/ Q03080 5554, Fxanpl es: 33 5 \ Qunds of the
general fornula given a vve e?brgpared/b et hgd sLig=oar to
Exanpl e 33 using - th opri af*e,gem umi=l kyI thiedl ate, fwi,| owed by
oxidation with Oxonefr). |Ex No Rx- Agg] ytical Data.

regioisomer 1 regicisomer 2

Compounds of the general formula given above were prepared by a method similar to Example 1 using
the pyrazole from Preparations 36. The regicisomers were separated using chromatography in silica gel
with regicisomer 1 eluting before regioisomer 2. '

Ex No | Analytical Daia )

' Regioisomer 1: 'H-NMR (400MHz, CDCly): 8= 0.85 {m, 4 H)
29 1,86 (m, 1 H) 2.48 (s, 6 H) 2.90 (s, 3 H) 5.13 (s, 2H)6.70 (5, 2
H) 7.48 (s, 1 H); LRMS : APCL* : m/z 346 [MH'}; (éz% yield)
Regioisomer 2: TH-NMR (400MHz, CDCI3}). &= 0.75 (m,-2 H)
0.91 {m, 2 H) 1.77 (m, 1 H) 2.48 (m, 6 H) 3.05 (s, 3 H) 5.36 (5, 2
H) 8.65 (s, 2 H} 7.39 (s, 1 H); LRMS : APCl+ : m/z 346 [MH+]
(4% yield)

30




34 -CH(CH3)2 1H NWR (400MHz, CDC13): 5 =0.7-0.9 (in, 811), 1.4 (d,
6H), 1.55 (m 1H), 1.8 (in, 1H), 3.35 (m 2H), 5.30 (s, 2H), 7.0 (d,
2H), 7.6 (d, 2H);LRVS : APCl+ :mz 386 (N1HL. (31%yvyield overall) 35
-C(CH3) 3 1Mo biwRof44@OMHz, CDCI 3): 5= 0.70 (in, 2H), 0. 798ctaB20dd403080
0.87 (in, 211), 1,45 (s, 911), 1.56 (m 111), 1.90 (m 111), 5.39 (s,
211) 6.96 (d, 2H), 7.6 (d, 111); LRVS (elsgctrospriy) : mz 422 [ MNal.
(29% vyield overall) Exanple 36:
4- (1- Benzenesul fonyl met hy1- 3, 5-di cycl opro 1H- pyrazol - 4- yl oxy) - benz
onitrile The t|Eﬁ"éf"%’dnﬂdéﬁ@'%@%[(fnﬁjhvlselﬁ%iwwlw FRIERSOH iy B paitivB epnipitrie
simlar nmethod to that of Exanple 1 using the&Hpyrazole from
Preparation 9 (265 ng, 1 mml) and chl oromgt hyl phenyl sul phide in
pl ace of chloromethyl nethyl sul ph| Step 1, followed b
oxi dati on using Oxon?, by a si rig&ar et hg rfOoSt ep 2. 1H NVR (400MHz,
CDCI3): 5 = 0.45 (m 211), 0.60-0.70 (m¢4H-£0e88 (m 211), 1.40 (m
1H, 1.77 (m 1H), 5.40 (s, 2H), 6.98 (dGH32113 7.55 (m 211), 7.
(d, 211), o I ,
Wi (bvo o oSpedridzs g Bk he iy of Yt RE RORECH gl £ e
in the oxi HYEECEHOBFreBee¥i%e to sul phone it is possible to isolate
t he sul phodi-dér mommuclat@ 1.041.$2 {5 6H), R4 (or 2H)e2b7hly, 2Hh e.00a4, [3EWi3188) (s, 2H),
Exanpl es 3% 532&)719&02]%(7%(&%55 LRAII: Xﬁé[eﬂﬁzsaszﬂﬁ@] rug. 0.2 mmol )) was
added to a solution of a portion of the sul phide formed after Step |
of Exanple 23 (130 ng, 0.39 mmol ) in nmethanol (10 nil) and water (2
m). The reééwwzm e anbievslppeordt! ik eramelianpsylinry el BYerck-fiexy)-tgnzonitile
hours, after which tinme it was evaporate n vacuo and the residue
was partitioned between water (10 m) and di chl orornethane (15 m).
The organic |ayers were dried over s sul phate, filtered and
t hen evaporated. The resulting cry pr oqu was purified by flash
chromat ography on silica gel el yting @t\h_ygkzoacet at e: pentane (1:1,
by volune) to provide the titl®&conpou (100 F 73% . 1H NWVR
(400MHz, ODO13): 8= 1.09-1.14 (m 6H), Z.40 (o F211), 2.46 (s, 611),
262266§ 511)502(d 1H), 5.16 (d, 1H), 6.61 (s, 2H); LRMs :
APC1+ 29
1 (13, 5 D1 RS B21 5, CHRTR)IvGD Pt p o Hlen g1 e chleopy P parEcle S Preeargton 1 62
di met hyl beaZ&Aimmo) Inglin@k3ic@raEle, (10Thipard stired fz §pswhdor( letBentyre. BRYixuasas
Frhepar ?dhb&‘iu@d witidi (20R} SradxikRiel Rk etffi sl R0 3h. Usk Btﬂnb'ﬂ'neﬂ’@fgﬁm@éktréﬁs .
e sul phi r _
equi val ent \g&e Evg{hgygnh%gt{r‘ {3 §‘5@ 9}')6‘}“8% o@f%ﬁrle%urﬁl %O@ﬁ%@%n ? trate%under
2.06 (s, 3‘q5lucect pipgsures T@lﬁl us) was, pErg"ed @H)chroyatﬂa ¥ on 391:33 gel4elggg(\n@h athyl
111), 5. 16adqetite:pdrithng (60:B10 to(ghre tilshiphidd iRiBiediate (?ang3318')[ NINVRL (4 8DVHZPCRCIB 3=
0.78-0.82 (m, 8H), 1.25 (m, 2H), 5.55 (s, 2H), 7.0 (d, 2H), 7.6 (d, 2H) LRMS : APCI" :miz 380 [MH'.
Step2:
* Oxone® (610 mg, 1 mmol) was added to a solution of the intermediate sulphide (75 mg) from Step 1
. above in methanol {10 ml) and water (2 ml). The reaction mixture was stirred at room temperature for 18
hours and a further portion of Oxone® (244 mg, 0.2 mmol) was added. After an additional 24 hours, the
mixture was partitioned between diethyl ether {30 ml) and water (30 ml). The layers were separated and

the aqueous layer was extracted twice with diethyl ether (2 x 10 ml). The organic extracts were combined
and washed with brine (10 ml), dried over magnesium suiphate, filtared and evaporated to give a brown
residue. The residue was purified by chromatography on silica gel eluting with a gradient of 5-10%
dichloromethane in pentane to give the titie compound (16 mg, 20 %).

"H-NMR (400MHz, CDCls): 8= 0.65-0.90 (m, 8H), 1.55 {m, 1H), 1.65 (m, 1H), 6.4 (s, 2H), 6.99 (d, 2H) 1.6
{d, 2H); LRMS : APCI" : m/z 412 [MH'].



Exanpl es of specific conpounds, tested in Screen 1.0 as descri bed

above for functional progesterone antagonism are illustrated in the

tabl e bel ow Exanple No. les, (nM 3 8 5 44 17 22 19 7 '20 -15 23

-57- CLAI vwwav@engiend of fornmula (O: PCT/IB2006/003080
-54.

Example 33: 4—(3.5-Dicyc[opropyl—1;éthanesuli‘onylmethyl-1 H-pyrazol-4-yloxy}-benzonitrile

- Sodium ethylthiolate (54 mg, 0.64 mmol) was added te a selution of the chloromethyl pyrazole of
Preparation 41 (0.2'9, 0.64 mmol) in'1,4-dioxane (5 ml) and stirred for 18 hols at room temperature,
The mixture was diluted with water (30 ml) and extracted with diethyl ether (2 x 20 ml). The combined
organic exiracts were washed with water (3 x 30 ml), diied over magnesium sulphate, filtered and
concentrated under reduced presswre. The residue was purified by chromatography on silica gel e[hting
with ethyl acetate:pentane (10:20) to give the sulphide intermediate as a solid (135 mg, 70%).

"H-NMR (400MHz, CDCl,): § = 0.65-0.82 (m, 8H), 1.2 (¢, 3H), 1.5 (m, 1H), 1.6 (m, 1H), 2.65 (q, 2H), 5.15
(s, 2H), 7.0 (d, 2H), 7.8 (d, 2H).LRMS : APC!! :mfz 340 [MH’]. 7

Step2:

Oxone® (732 mg, 12 mmol) was added to a solution cf the intermediate sulphide (135 mg) from Step 1
above in methanol (10 ml) and water (2 ml). The reaction mixiure was stirred at room temperature for 18
hours and partitioned between diethyl ether (30 nil) and water (30 mi). The layers were separated and
the aqueous layer was extracted twice with diethyl ether (2 x 10 ml). The organic extracts were combined -
and washed with_brine (10 ml), dried over magnesium sulphate, filtered and evaporated to give a solid.
residue. The residue was purified by chromatography'on silica gel eluting with a gradient of 5-10%
dichloromethane in pentane to give the title compounci as a colourless solid (59 mg, 40 %).

"H-NMR (400MHz, CDCly): & = 0.7-0.9 {m, 8H), 1 4(t 3Hj, 1.55 (m, 1H), 1 7{m 1H), 3.1 (q, 2H), .20 (s,
2H), 7.0 (d, 2H),?6 (d, 2H).LRMS : APCI" :m/z 372 [MH™. '



A compound according to claim1, wherein Rl represents Cl.6al kyl or
Cntycl oal kyl . A conpound according to claim1l or claim2, wherein R2
represents Cl _6al kyl. 4. A conpound according to any of clains 1 to
3, wherei n iRB200epssement s 01. 6al kyl or C3_8cycl oal kyl . 5rchmEXROqDB0S
according to any of clains Ito 4, wherein R4 represents H A conpound
according to any of clainms Ito 5, whereinsRS represents H, Cl-6

al kyl, or hal ogen. 7. A conpound according to any of clains Ito 4,
wherein R4 and R5 together represent a phen | or pyridinyl ring fused
to the ring to which they are attacr@®Pes:34&38onpound according to
any of clains 1 to?, wherein R6 represents . A compound accordi ng
to any of clains 1 to 8, wherein R7 represernfts H Cl1 6 al kyl, or

hal ogen. 10. A conpound according .t laims 1 to 9, wherein R38

N
represents H 11. A conpound accor to wny* of clainms Ito 10,
d b%%)_[)dingto claim1

wherein Y represents 0. -58- 1§ A conpo

sel ectectfrom z

4- (3, 5-Di cycl opropyl- 14net hanesul f onyl net hyl - 1HRpyr azol - 4- yl oxy) - benz
onitrile; .Cémpdinds-obine yerempbapialdiven above were prepared by a method similar to Example 33 using -

;1”?; hgngs ultﬁe%aafsﬂﬁag Bkt TR Rhiowbe bPsidiod wiiRd e benzoni tri | e;

- et hai | esul fon\ﬁ‘ﬂé t hyl R p1 éﬂ?ﬁ“cﬁ' RA%xy) - 2, 6- di et hyl - benzonitrill e
2- Chl oro- 4-(3,[5-di cytl opropyl mumnwmswam weo by 8HIL 14 1a, ply)r B350|l - 4
-yl oxy) - benzoni t msl e} -@4(CR.)D1 Ih, AMEh 8RH,QRY, 3.35 (m, 2H), 5.30 (s, 2H), 7.0 (d, 2H), 7.6 |
? ri-1- met.henesul fony| net hy1- LH’B—\YLQ&QIA%I“V&\}%@W@I’] (Eprgd Qv%rr; onitrlile

3- Chl or 0- 4- (3,5- di cyEl opr opy L FENVR {498iHes EPFIarA| Pre tmy PRILPEY 4DN874- y |
oxy) - henzoni triji | e; {m, 2H), 1,45 (s, 9H), 1.56 (m, 1H), 1.90 (m, 1H), 5.39 (s, 2H)

4-(3,5-121cydd pr 8§y 1t 1‘9F%'{5)Iﬁa 1§_§¢Jedf g_ﬁ'y?l.(;rf&t,lp){ thglﬁéPe\éﬁ'&Er‘a%': ﬁﬂ%ﬁ?fﬁb@aﬁg :

uoroTbenzenitr]il e; (29% yield overal)

fl

Example 36: 4—(1-Benzenesulfonylmethyi-s,5-dicyclopropyl-1 H-pyrazol-4-yloxy)-henzonitrile

The fitle compound {275 mg, 66% vield) was prepared by a similar method fo that of Example 1 using the

pyrazole from Preparation 9 (265 mg, 1 mmol) and chloromethyl phenyl sulphide in place of chloromethy!
' methyl sulphide ih Step 1, followed by oxidation using Oxone?, by a similar method to Step 2.

'H-NMR (400MHz, CDCly): & = 0.45 (m, 2H), 0.60-0.70 (m, 4H), 0.88 (m, 2H), 1.40 (m, 1H), 1.77 {m, 1H),

540 (s, 2H), 6.98 (d, 2H), 7.55 (m, 2H), 7.6 (d, 2H), 7.72 (m, 1H), 7.78 (m, 2H); RMS (electrospray) : miz

420 [MH']. (66% yield overall)

By controlling the equivalents of Oxone® in the oxidation of sulphide to suiphone it is possible to isolats
the sulphoxide intermediate. This is illustrated by the following Examples 37 & 38.



4- (3, 5: Dicycl opropyl- 1. - net hanesu i fonyl net hyl -

H pyraz01- 4-yl oxy) - 3- met hoxy- benzonitril e;

4-(3,5-Di cycl opropyl-1-thethane. sul fonyl neth: yl1-1171- pyrazokl -yl oxy) -
napht hal ené¥Q2¥a046M trile; - 5-(3,5-D cycl opropyl- 1- mBCHABRISLN03080

| f onyl met hy1- 1H- pyrazol - 4-yl oxy) - qui nol i ne-8-carbonitrile;
4-(3,5-Dicycl opropyl - 1. - met hanesul f onyl mé6hyl - 114pyr azol - 4- yl oxy) - qui
nol i ne;

4- (4-Chl ot 3- EJaHBféQ-r pzf‘@é‘aeﬁ“gt%yl??’[(%eﬂbls?df%'ﬂ)?up{hﬁlom TR YIRS

-1 Hpyrazole

3, 57Di cycl opr opyk4 (3, 4di fl uor o- phenoxy) - ffet hanesul fonyl net hyl -1Hp
yr aaol e;

3, 5-Di cycl opropyl- 1- et hanesulfo'F'P?
1H pyrazol e; P
3, 5-Di cycl opropyl-4-(3,5-diftuorN“ph noxc)’ 1 rmghatlesulfonylrhethyt-
1H pyrazol e;-

3, 5-Dicycl Omnew.liedwwmntbtaa@&glda‘mw) wﬁd\iﬁe(cﬁe dsdtion otfal pasibroef Eaa MERIde fordbéd
- pyrazol e; afer Step 1 of Example 23 (130 mg, 0.39 mmol) in methanal (10 mi and water (Z [nl) Th react|§ i

4- ( 3- WC' 0 B&Eﬂ%ywas %‘t:rrgF at roort%'letsenlﬁlpera urg &‘ong%oﬁ'/s afgr whnc‘::hQIX'le it was g\}laporated in va Uo and 1

- 2-met hyl -tenzoni
4- (5- q/cl ofSEiBisynEs Paionerkbrbessn patey (! ﬁ@ﬂ)wqﬂ@himeﬁme (15-ml). Fye ergavic-layes| vese
y) - 2- Met hy triBb ever omgriesiant euiphate, filtered and then evaporated. The resuiting crude product was purified
4-(3-Cyclo @W&xro%a&&lamr&ﬁ%Héafd%nﬂutﬂﬂvmgtﬁy?adefa@tpm%e](ﬁ Y NBERYL iR Ne
) 2, 6-di meh{?]Yl - berriﬁﬁi@l t r] ‘g

(5 Cyclo andul fonyl'met hyl- 3- met hyl- 1H pyrazol - 4- yl oxy)
- 2 6-di net Mm@ﬁ%ﬁm @B(i:ld) @= 1.09-1.14 (m, 8H), 2.40 (g, 2H), 2.46 (s, 6H), 2.62-2.66 (m, 5H), 6.02 (d,

4- (1 Met ham;amef(@my)l 8181 (8)oky; A.Rmsdiapef hyds4s by r azol4-yl oxy) 2, 6-di meth
yl - benzom tri.le;" 443, 5- D| et hyI -1 - nmet hanesol fonyl met hyl-1

- Whyr azol - oxy).- benzoni
U350 o o 3%%%%?18‘%1“?‘6r{WFPé‘F%Wl"?ﬁY*bW%Y%P' A IpNAG S metdheomen

yl -benzonitrile;

4-(3,5-Di-tert-butyl-1-nmet hanesw,£Q \ -1H- pyrazol - 4- yI oxy) - benz
onitrile; -
443-tert-Butyl-1-net hanesul f ohyl; HY rre‘t—ksyl -1H py. r azol - 4-yl oxy) -
benzonitrile;  4-(5-tert-Butyl-1- né%”manesul f &Myl met hy1;
S-rnethyl -fhlyls B¥RaRArad T 8
4-(3- Chior i fyg pﬂ@éég{{ﬁ%ﬂ %X)%gﬁg}géefgrg Hl:als;“llardn}_l dicg_}éhatg/of Elxanilple :;7 l.llsmﬁa
)-2,5" -di npé){tlﬁlglp % FF‘Teaer ep 10 xampe an o one ( euwaent} astestartlng
4- (5 Chl or®datg@gydl opr opykl - met hanesul f onyl met hyl | 1H pyrazol - 4-yl oxy) -
2, 5-di net h’}qLNmemmmmttcndlaga-zoe (s, 3H), 2.21 (s, 3H) 2.47 (s, 6H), 2.64 (s, 3H), 4.98 (d, 1H) 5.16 (d
4- (13- Cycl epy, Q%QH)I%§1W;"Z%¥[M hyl - . 1H pyr azol -411oxy) - 6 di

|

et hyl - benzonltr

445- Cycl opropy1- 1-met hari esul f anyl met hy1- 1H- pyr azol - 4-yl oxy) - 2, 6 di n|
et hyl - benzkrainpleR9:e; 4-(3,5-Diethyl-1"

- met henes ulxbaped dregebifclcohipoiRis, ek i sordeh Rl A3)dedcrR@NB AR i tidcBonal fﬂ)g@s?brone
> 1)1 cycl otemkh: ds hstdibdin 8k RgaFs Yl fonyl met hyl - 1 pyraz61-4-yl oWh

enzonitrile
4- (3, 5- 016ycl opr opy1- 1- et haR&wWeaNsny| nt thyl - 1FEp¥™azol - 4-lyl oxy) - benzo
nitrile; 3 ] 8
. 47[ 3, 5- Di cycl opr opy 1t propane—2-sut-fgnytrethy)—tH-pyrazol - 4, yl oxy
1-benzonitrile;.. .
4-[13,5-Di cycl Opropyl-1.-(2-net FIZ/I - pr opanle- 2- sul #8nyl et hy
H pyrazol4-yl oay] - bengonitrileje 7

4- (1- Beni enesul f onyl methyI=375S3gtityctopropyt=—tHagyrazot=4- yl oxy) - benz

onitrile; 4-(3,5- DetrHael_?%),esm_t_wyLnefh\m 1
H pyrazol - 4-yl oxy) - 2, §-di net hyf= henzoni tjril e; 46(3

(%,4 5-triffuorol henoxy)-

)-1




i of endometriosis, uterine fRbroits (Reio
| adenomyosi s, primary and secor
: of dyspareuni a, dyschexia ang -t of
1 pain syndronme. 19. A conpoﬁnd a coroﬁhg to
tin-the treatment of endgnetriosiB® and/or -uterine fibroids

.( | el onyor. n%%ﬁgr[naceu? r%lty a A rb?ecu%ﬁéa eethere gnv¥ terr'e?rr g a corrpound

15. A compound according to any of clainms 1 to 13 or a :

phar maceutical |y acceptabl e derivative or conposition thereof, for
use as a nedi cament. 16. Use of a compound according to any of
cldims 1°to 13 or of a phar maceut i cal | y-5&ccept abl e derivative or
conmposi tion thereof, in the manufacture of a-.medi-canent for the treat
ment of endonetriosis,'uterrne fibroids (leiomyomata), nenorrhagia,
adenonyosis, primry and secondary dyigggﬂirhoea (i ncludi ng synptons

{ of dyspareuni a, dyst hexia and chronic pelvic pain), or chronic pelvic
] pain.syndrome. 17.Use according to -claim 16 where the di sease or

di sorder i.s ent@mpouridesiosmuea@ or uterine fibroids (Iel omyomata).

A conpound accordi ng to ‘any of cll_zzar ms.1 to .13 or a pharnaceuti cal I y

accept abl e derivative a conpgsityjon tpq(3eof for use in the treatnent
‘ ta), menorrhagia,

dysmenqrr 6ea\(|nmlud|ng synpt ons

cp o pai ng{o] or .chronic pel Qc

harRm 18 where the use is

aocordrng reln a e r'es onprising .,

oxi di si ng a ccﬁ‘rﬁ@ftﬁd"‘iﬁpeffdéﬁw f@ﬂ"ﬂ‘ie(lflﬁ Fr-aaik(ﬂl (r'?s)scmﬁélklérohhwggﬂ X si xI '
| Vara @, defl nﬂ’ﬂr&ptéserﬁfahﬁfkyl CFEsoraryl. _makfuy. & Conippend .
;{accordrng, dﬁe t?erern a represents 2 conprrsrng o>ad|srng
i a cOrr‘pound of R5 R4s Fe . |

and independently represent H, 01 Ealkyl Cy.galkyloxy, CN .or halogen, or. R“and F\;S‘
orR’ and R®, together with the ring to which they are attached form an aryl ar heterocyclrc fueed rrng
‘system; ' L ' o
l X represents CorN;

Y represents CH. or O; and : .

R® represents H, 'CN or halo, but when X represents N then R6 is absent

2. A'compound 'aeeord-ing to claim 1, wherein R’ repreee.nts C1.aelkyt or C;gcycleelkyl. B
3 A compound aecording to claim 1-‘ or elaim 2, wheretn- Rz'represents C‘1.éalt<yll
4. | A cornpou_n'd aecordtng te any of etein'ls 110 3. where_in R‘_i represents-cgalkyl ar Cg.acycioatkyl.
5. . | Abompound.eccoreling to any of eler‘ms 1to 4, wherein R* ret)resents H. -
6 Acontpounri ac:c':'ording‘ to any ot claims 1 to”5,- urherein R® 'represents H, Cis atkyt, or h'alegen‘.
7. . compouhd accordmg to any of clarms 1104, wherern R* and R5 together representa phenyl or

pyrrdrnyt nng fused to the nng to which they are attached
8, - Acompound accerdin'g to any of claims 1 to 7, wherein R® repreeente CN.-
9. Acompound according to any of claims 1o 8, wherein R represents H, Gy alkyl, o halogen, . .

10.  Acompound .eccbrd':‘ng to‘any of claime 110 9, wherein R’ repreeente H.

11 A cornpound according to any of claims 1 to 10; wherein Y represents.O. .



wher ei n RtRa, X and Y ate as defined in claim1. ~22,ipinAks:t for
maki ng a conpound according to claim1, wherein a represents. 2,
conpri si,ng exidiai nt;: n conpound- of for5r§ul a (la):

12."  Acompound a'cé:ording to clafm 1 selected from - _
4-(3, 5-D|cyclopropyl-1-methanesulfonylmemyl 1H-pyrazol—4-yloxy) benzomtnle'
43,5 chyclopropyl 1-methanesulfonylmethyl 1H- pyrazol-4-yloxy)-2-methyl benzonltrﬂe
4-(3,5- chyc]opropyl 1—methanesu[fony[methyl-‘l H—pyrazol-4-yloxy)—2 6-d|methyl -benzonitrile;
2-Chlore-4-(3, 5-d|cyc!opropyl 1-methanesuifonylmethyl 1H-pyrazol- 4—yloxy) -benzonitrile;
4-(3,5-Dicyclopropyl-1- methanesulfonylmethy[-1 H—pyrazol-4-yloxy)—2—ﬂuoro-benzomtnle
~ .3-Chloro-4- -(3,5-dicyclopropyi- 1-methanesu|fonylmethyl 1H-pyrazol-4-quxy)—benzonl’;rile,
4-(3,5- chyc]opropyl 1-methanesulfonylmethyl—1 H-pyrazol-4-yloxy)- 3-ﬂuoro—bénzdhitﬁle
' 43, 5-D1cyc!opropyi 1-methanesulfonylmeﬂ1yl-1 H-pyrazol-4-yloxy)-3-methoxy-benzonltn[e
4 -(3,5-Dicyclopropyl-1-methanesu lfonylmethy!—1 H-pyrazol-A-yloxy) naphthalene-hcarbomtrﬂe
L {(3.5-Dicyclopropyl-i-methanesu lfonylmethyl—1 H-pyrazol-4—y|oxy)—qumolme-s-carbonltrﬂe
. 4-(3, 5-D:cyclopropyl 1-methanesulfonylmethy!- H-pyrazol-4-yloxy) quincline; ‘
© o 4-(4- Chio_rq-3-ﬂuoro-phenoxy) -3 ,5-dicyclopropyl-1- methanesqlfonylmethyl~1 H-pyrazole;
3,5-Dicyclopropyl-4-(3,4-difluoro-phenoxy)-1 -methanesulfonyimethyl-1H-pyrazole;
.3,5¥Dicyclopropy!-*l-meth'ahesulfonylmethyl-ﬁ-(3.4,5-triﬂuqro¢bhenoxy)-1 H-pyrazole;
3,5-Dicyclopropyl-4-(3;5- diﬂuor&phenbxy)d-fhethar'i'éSuIfonylrheth‘yM H-pyrazole;
3,5- D|cyclopropyl -1-methanestilfonylmethyl-4-(2,4,5- trlﬂuoro phenoxy)-1 H-pyrazole
4-(3 -Cyc!opropyl-‘l -methanesulfonylmethyl-s-methyl—1H pyrazol-4-yloxy)—2—methy| benzonltrtle
“ . 4{5-Cyclopropyl- 1-methanesulfonylmethyl 3-methyl-1 H-pyrazo!—4—yioxy)-2-methyl—benzonltrtle
- 4-(3- Cyclopropyl -1-methanesutfonyimethyl-5- methyl-‘lH pyrazol-4—yloxy)-2 6-d|methy| benzonltnle,.
(5 Cyclopropy! 1-methanesulfonylmethyl—3-methyl—1 H-pyrazo!-4-yioxy)-2 6- dlmethyl-henzomtrlle; .
4-(1 Methanesulfonylmemyl -3, 5-dtmethyl-1H-pyrazol-4—yloxy)-2 B-dlmethyl-b_e_nzomtrzle. '
4-(3,5- Dlethyl 1- methanesulfonylmethyl~1 H- yrazo!-4-yloxy)—benzonitnle, '
- 4-(3,5-Diethyl-1- methanesulfonylmethyl-1H- pyrazol-4-yloxy)-2, 6-d|methy[-benzomtn!e
4-(3,5-Di-tert-butyl- 1-methanesulfonylmethy[-1H-pyrazoM—onxy)—benzomtn[e. ) '
- 4(3-ert-Butyl-1:methanésulfonylmethyl-5-methyl-1H- pyrazol-4-yloxy)-benzonitrile; .
- 4-(5- tert—Butyl- -methanesulfonylmethyl-s-methyl ‘1H-pyrazol-4-yioxy)-benzomtrlle .
. 4—(3-Chloro-5-cyc!opropyl 1-methanesulfonylmethyl- -1H-pyrazol-4-yloxy)-2 Gdlmethyl-benzon[trite
4 (5-Chlpro-3-cyclopropyl 1-mathanesulfonylmethyl-_'l H-pyr_azo_[—4-y[oxy)-2 B-dimethyl-benzonitrile;
4 {3-Cyclopropyl-1-methanesulfonylmethyl- -1 H-pyrazol-4#y10xy)-2 B-dimethyl-benzonitrile;
. 4- (5-Cyclopropyl 1—methanesulfonylmethyl 1H-pyrazol-4-yloxy)-2,6- d[methyl benzomtnle
~ 4-(3,5-Diethyl- 1-methanesulfonylmethyl-‘i H-pyrazol- 4—ylmethyl)—benzomtr1le
- 4-(3,5- chyclopropyl-1-tnﬂuoromethanesulfonylmethyt-1 H~pyrazol-4—y!oxy) benzomtrlle
' (3 5-Dicyc1opropy! 1-ethanesu|fonylmethy| 1H-pyrazol-4-yloxy)—benzomtrlIe
: ".4 [3 5- D|cyclopropyl -1- (propane-z-suifonylmethyl) -1H-pyrazol4:yloxyl-benzonitrile;
443,5- D[cyc[opropyl -1- (2-methyl-propane-2-sulfonylmethyl) -1H-pyrazol-4- y[oxy]-benzomtrlle
4-(1- Benzenesulfonylmethy! -3,5- dlcyclopropyl-1 H-pyrazo!-4-y|oxy) benzonrtnle
4-(3,5-Diethyl-1-methanesulfinyimethyl-1H- pyrazol¢4-yloxy)-2 6-dlm§thy[-benzonltrile;'
4-(3;5-Diethyl-1-methanesutfinyimethyl-1 H-pyrazol-4-yloxy)-2,6-dimethyl-benzonitrile;



-59.

and a phannaceutlca[[y acceptable derlvatwe thereof,

'13.- 4-(3- Cyciopropyl—T methanesulfonylmethyl-s-methyl-1H-pyrazol-4-y!oxy)—2 G-dlmethyl-

' benzonltrlle or a pharmaceuﬂcal]y acceptable derivative thereof

4. A pharmaceutlcal formulatlon mciudmg a compound accordlng to any of clalms 1to 13 ora .

' pharmaceutlcally acceptable derwahve thereof, together with a pharmaceutlca!iy acoeptable excipient,

diluent or carner

15, A compound accordmg toany of claims 1 to 13 ora pharmaceutlcally aoceptable denvatlve or
composnlon thereof, for use-as a medlcament

16. Use of a compound accordlng to any of clalms 1 to 13 or of a pharmaceutlcally acceptable '
denvatlve or compos;tlon thereof, in the manufacture of a medlcament for the treatment of endometriosis,

- uterine fbrmds (lelomyomata), menorrhagla adenomyosm primary and secondary dysmenorrhoea '

(including symptoms of dyspareunla, dys_che)([a and chronic pelvic pain), or chronic pelvic paln syndrome.

17. Use. accordlng to claim 16 where the dlsease or. d:sorder is. endometnosus and!or uterine fibroids.
(leiomyomata) ' ‘

18. A c'orripound éccording to any of claims 1 to-13 or a pharmaceutically écceotable derivative oLrI
composmon thereof for use in the treatment of endometriosis, uterine ﬁbrmds ([elomyomata)

-menorrhagla adenomyos&s primary and secondary dysmenorrhoea (lncludlng symptoms of dyspareunia,
dyschexia and chronlc pelvic pain}, or chromc pelvic pain syndrome

19.A compo.Und according to ciaim 18 where the .us'e'is in the treatment of endometriosis.and/or uterine

fibroids. (leiomyomata).
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'20.?_-3'-- A pmuess for ma[dng a compotnd accurdlng to cfa]m 1, whereln a represents 1, mmpﬂsmg

" oxldfsing a compnund of fonnula {II}

m

..{!l_} S

'where:n RY F{a X and Y are s deﬂned above,



