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WO 2009/ 127686PCT/ EP2009/ 054521 Novel Estrogen
Receptor Ligands Field of Invention This invention
WOr28p24128686t 0 conpounds whi ch are estrogen recepCdrEP2009/054521
| i gands and are preferably selective for 5the estrogen
receptor p isofor t t ho of eparing such
conpounds and to zéyﬂgdggpgwﬁﬁ§ﬂﬁﬁpéﬁgﬁsconpounds in
treatment of diseases related to the estrogen receptor
. .Ssuch as depressive disorders, anxiety disorders,
Field gt JpenHeR ' s di sease, cognitive disorders,
This ﬁﬁﬁrﬂﬁﬁ @dlzlﬂé‘si t6 coroan@tvachlbk ORdoden ir@kiytoieligatlis ah@ae bferably selective for
at her oscl erosi.s, end trjosis, urjinary incontinence .
the eg{j)g‘a} fﬁ?ﬁBP?é Ib éqo@égst ’megw S gjé)ﬁ@é?ngospc}{ Wé[lp¥w& ’an t8 |11]6:ﬁ1’08s for using such
compdURRSH treatth@t biSdicagds PGt a the ostidgerB@edptht OwbRds @pressive disorders, anxiety

. lnvention The estrogen receptor (ER) is a ligand .
disordery, i Ay eRer ﬁ?ﬁaﬁicaw%tvre&ffgidﬂ@pweaéw S EgRocpegR B ide evets,
atherbfd®rdsf, @demelavls, eigaty aicb@hele, OMBMEXQTIRS%] 41 .canbeof the lung, colon,
b nat ural hornone for the estrogen receptor is ‘
reasy, yitefus and progigitn] (E2) and closely rel ated metabolites.

Bi nding of estradiol to the estrogen receptor causes a

di nerization of the 15 receptor and the dinmer in turn
Badﬁpﬂﬂg‘fg“@g??bgen response el enents (ERE s) on DNA.

The E;Eh&geﬁﬁ%c% @R RlagxaddectivitddSnadintdian friBE§tion fitlopivolved in the up and
actors responsible for the transcription of . :
oG ShRTE PO RE ERniol BO R CHESRE SOt it Ajestradiol (E2)
and didsalf $¢latElethtillites PBIH@E Bf eshhdi€lltd ti est@lgyh feteptor bluedsaclimeization of the

indirect t

of ER w th: DNA be rough e
recerfoiagh REAIEE{) B ORGP PAEREEPTTBE PBRCTLERBron gy The BR/DNA
compIed rakrhiys dtiges tradzekiption fachirdreohditte fx pie@asdcoptionfof BNAatogfstream from

e RGP it FREE Do Y nSlERaRY aio e "Bl Edy hETRBiedhy or e v

DNAC@hyt betipdifst, thidugh thaintepiiedidcy bhe@he stafisaggivnfatey okt notably fos and jun.

. through bi nding of either natural .hornones or .
Sineq J PHECED 013 T S bORher 1S teiRsd RO LE P dfeerigrangsipee the
estropdiyséeplod i3 ex@adediia trkaap bafis e afydubafion dfehodsgaegeh saeptor through binding of

., Hstorically it S en bel i eved there s only one
e sy A oag e St BE Gl BB PR by §Eey anc
pathaphdsoded hetirgesmer ed. Wiil e both the "classical" ER-a

and the nore recently discovered ER- 13 are w dely

distributed in different tissues, they neverthel ess
Histadicslpl iayas iseenidetdwd diefefvers enly oa@dstrogeyipeepind Havesdre second subtype (ER-B)
s . 0B oSS QoD e BB BB e v
distribetaé fn dffatnt éfshes they odverisdasodjgiaywhdrkeellyr dfferent gl typeeanditisdue

distr@fgt}'o%g.g%el e{fgrg é\/e/nél?elgg ﬁé&ﬁ%g I% nitc S%fﬁgﬁ%gg }Ef{-loa%)? ag&f {efegt?]\{eintlaiy%?éserve the

bene@isibredfg@nst gplrapyn svhilé rpeitgain riskolf endesirable side effects.

Estrogens are critical for sexual development in females. In addition, estrogens play an important role in
maintaining bone density, regulation of blood lipid levels, and appear to have neuroprotective effects.
Consequently decreased estrogen production in post-menopausal women is associated with a number of
diseases such as osteoporosis, atherosclerosis, depression and cognitive disorders. Conversely certain
types of proliferative diseases such as breast and uterine cancer and endometriosis are stimulated by
estrogens and therefore antiestrogens (i.e., estrogen antagonists) have utility in the prevention and

treatment of these types of disorders.
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mai nt ai ni ng bone density, regulation of blood |ipid
| evel s, and appear to have neuroprotective effects.
wohpksrgesént | y decreased estrogen production i RCT/EP2009/054521

post - nenopausal wonen is associated with a nunber of

The LS A B P O oG P eah sl dgpsive lnes

has alsy P& defnoiptrated helritias beendigeasthatshechtialsprbys@a sttivan df estrogen may be

.uterine cancer and endonetriosis are stinulated. b .
medifi ot N BRSSP Dreh Y S5 (oL By PR ! sBlofsin Mnthesis (See, e.g.
Lu N&5 ShIRgeNA ptind 38 10, BEisinihSZ S yd R [E| BathdalC L vataasertid &fion on

and freatpent of these types of dj sorders VO . .
D P B R PO 55 i Bo e &S Rl Bg T gy geroid receptors in
midbet off, g@lneafﬁﬁitgs!‘ . 'OEt&lchrglk?llQSE_%I agbﬁqzl Thef Iﬂegotfdpﬁl ratueadfiwatal @frogen

vari ous, for of depressjve jllness,has .al so been
precli IR B et 0 DR A% e T EEe Bk of At rge Sfects on breast,
uteri@ Hntl oGt@fah @Ssan Thakikntifichtyonaiff the sitfoggercdpay, KRB, i prdidzd a means by

whic\g/ It?glgc[é%grgrh%%é ?c&?%?f,tfrhgega&gg n Z\QIP }?1%%@% ldgs?rgc_l g‘rﬁl]:: \éliiﬁg%nt%ggvity in the
abseroBbo@Ss pr-Eliférati%léﬁﬂcﬁ Rwheh a@rh@ﬁd’i@dﬂt)yE‘ERﬁ. Tthyd, & Has been Betwhamt therapeutic
C L, "OQvarian steroid action on %ﬁryptophgn i
agenty iR ik BrsstechFibyrass RPIHE Eieat G e bEvpea addpepssion.
| ocal i zation of ovarian steroid receptors in mdbrain
of quinea pigs." Endocrine 11:257-267, 1999). The
Whatys ayedec g Hecartiisg Soreowids Hat i arodiss hGH@A PRYISE rirasey 3 gsirogen
repla¥énSRBRERRCWitHHR! Be SdphDRIstle et Ubsd iReddd@rd BIGSRASRECIipSHnds that
of proljferatjve effects on breast, uterine and
exert glgriive fifecfsn diferenttissugs pEHEdPeat i on of the estrogen
receptor, ERI 3, has provided a neans by which to
identify nore selective, estrogen, agepts i ch have the
wo g6{b1 ! ditelpsea EPFES T domptivgY haying e DB LR Orgfeatment of
HepattiEec Rirglihft@ioat W@z@ﬁmms r(]liMSl'bfeE cétak ibd c&ii@ﬁivb}iavﬁ@cmr'] trogen receptor
Thus, it S. peen own that therapeutic agents having
“mmﬁﬁ@3§gwgbgﬁ@ﬁﬁﬂgﬁFzmﬁ%PﬁﬁF?aIIy effective in the
treatnent of depression. What is needed in the art
are conpounds that can prodyce the sane positive
The GBAEHS BOTAREEt FUHBR: PR PHCTBRIOETAP Ry Vi) FAEh pgbe useful fo
treatii@ 8t pré@ntole aehifi @€ bfcondMi &R rdleetie dstagen REEH0aHE theludlg bone loss,
conmpounds that 15exert selective effects on.differen
boney REGiFe P 8gPor . BHUGES s oB08 BRSO SRBE oI dRPRF ot fashes
increhded @dvels dEL DNV aidlaée ol vandiovgksculbn didehde, infpairient pf @gaifitd PActdhing, age-

treatment. of Hepatitis C viral. infection, WD .
relat eI G EBE 0 TR ORr B LIRS Ty S IO, PEespa iy vascular
smod@iS inh @RIl petiepition, dvexty) iatcatinencd, ansidty, de@bdsios gletimemgolselsiepression,

b%%@ﬁ oxi nes. 20 Thg conpounds. of the gre%ﬁnt . s
post-p dPE I BRI SV HIG P BRYE §ERSH SR SRT O e gsiygeompulsive
behaSidf; btteiEyn dficli 8iebrdér, dt@htidnrdefdinBptradivitp deotaert slap dabrdars, irritability,

. ariety of conditjons related to.estro f.unct i,oni o
i RGO o o S B S Sy DG g oy EBP 58 (06, Alzheimer's
disca€@§ Huhfiigge’ tBgaRedmalotrophic 1BREADNRL sisPspiit] caud Bifiry)trékieprudiitimune

. _di sease, .ho l.ashes,  increased |levels of L .
diseas, JEErBHgH &B]&&?& SSW%@G&SFUO& %ygﬁ‘feél?lo‘f" ﬁ%&iﬁlr‘l%?ﬂer%?n’ lung cancer,
colo @@ Edr i iraaet datldes liiefBich@er, f@etate 2Dt aatl elgblailothreogmd.t i ve

I mpai rment, cerebral degenerative disorders,
restenosi s, gyneconastia, vascul ar snooth nuscle cel
proliferation, obesity, incontinence, anxiety,
depressi on, perinenopausal depression, post-partum
depression, prenenstrual syndrone, nanic depression,
denentia, obsessive conpul sive behavior, attention
deficit disorder, attention deficit hyperactivity

di sorder, sleep disorders, irritability, inpulsivity,
anger managenent, hearing disgrders, multiple

scl erosis, Parkinson's disease, Al zheiner's
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30di sease, Huntington's disease, anyotrophic |latera
sclerosis, spinal cord injury, stroke, autoinmune
WORERRIEB6 | nf| ammati on, 1BD, |BS, sexual dysf REdtEPRgp9/054521
hypertensi on, retinal degeneration, |ung cancer, colon
cancer ﬁweast cancer, uterus cancer, prostate cancer

Summary s §i8ar ci noma. WO

This 21?&9{03, %F&&@%@B&Qﬁﬂ &R 21 oSu pﬁma@:ﬂfcaﬂﬁ&cépmbw&ﬂeﬂ Bmide,

i s inventio rovid farmul a or.a
carbagis, AL PP UG CLSTE A o R0 P ibtp gnd & sobvaseof
such SOtNV@[ Lnidd, caBdtatd dreglgof , i ncluding a salt of such an

ester, am de or carbamate, and a solvate of such an

ester, am de, carbamate or salt, wherein R' is

sel ected fromthe group con3|st|nwzof hal ogen, cyano,

nitro, ORA, N(RB)2, -C(0)CR14alkyl, 10-S02Cl 4all cyl,

Cl _6alkyl, C2_6al kenyl, C2_6al I, hal oG _6al kyl,

di hal oC1_6al | cyl , trlhanCI _6g hal @C2_ 6al kenyl

di hal oC2 6a|keny| tri 062~ anoC _6al kyl

C _aal koxyC 1 6 al k $R6, oc ,

C3_8cycl oal kyl G 6%@# phenyl _ bénzyl, and 5-10

menber ed heterocycl wheRsi n s &d phenyl, benzyl or

het erocycl yl group can be either unsubstituted or

substituted with from1 to 3 @ubstituents, each

substituent being selected fromthe group conS|st|ng

hal ogen, cyan nitr 1 4al k

Wheriggaqﬁ%]ecte@grgg}elgé(%lwpgnseﬂﬁé (Rfyo})ﬁgg) CCI;I( gp)é’l%%eltl% @%g,i lﬂ(% Y2, -C(O)Cyaalkyl,
-sozdl Jaﬂclyp@léaﬁ@l kylanang, ¢ Ghllaﬁlyp@&géaélaikyﬂ d1hBQC|6§1k§letr1ﬁ§lb©1CLalkyl haloC;.

yano,

Galkemﬁghhq{[e(h ge%l;&(rcégbgélz Gsa{ I n)g,)caﬁnoga{,aﬁsy}e r&%p’a&o&ﬁ%lma i, C3 scycloalkyl,
Cs. 8@&1&3@1@1%&?1 Whdnbll, bdn@yT) ahd 50 03ndndleRd Q&Srocyc@@%neﬂﬁdalﬁ}ﬂhenyl benzyl or

heterog(GMLg@ip gggﬁ%l)enmub%tw ﬁm_stl\tﬁg% wgb ggﬂﬁ_t& W;lmm each
substitD¥t gélﬁ)é NRicd iR N Coleiatidg MHORA, halSgeNiyano, nitro, -C(0)Cyalkyl, C.

sallyl, @qg%lml) @Eﬁ&yny @%@@HN%%QI 6%%@%& %ém kyl ,

hal oC1_6al kyl , di hal oC1_6al kyl, trihal oCl_6al kyl,
. cyanoCl 6a|ky| C1 4a|k§xyc 1

6
* isgleqieq T3P (P 2raep consisting W AplkeAn, W@%@agﬁﬁ%aﬁ@%kﬁ@%&b’ -C(O)Calkyl
optloahllgydubstﬁh&wﬂth fr&@NZy3 haddd@nsH- gtgcmem‘mer(ﬂd)mm{ oCcHe,)HN-OH,
wher ei n._sa 0 r
TRy EubS g auohel RGBT SR R,
NHI(RESUNEL INFUeh)NIBAsRCENPISCHICIBINH-ReS-a, s, PNH, - SM0(NH,)=N-
om, ' OS2 PSSR LY, FhcdiA! S9N eSO, M Riioc, calkyl,

dihaloC,_galkyl, trihaloC;_salkyl, cyanoC, salkyl, C;.4alkoxyC, ¢ alkyl, C,¢alkenyl, C,alkynyl, C;.

scycloalkyl, C; scycloalkylC¢alkyl, phenyl, benzyl and 5-10 membered heterocyclyl wherein said
phenyl, benzyl or heterocyclyl group can be either unsubstituted or substituted with from 1 to 3
substituents each substituent being selected from the group consisting of OR”, halogen, cyano, nitro,
C¢alkyl, C,alkenyl, Cy¢alkynyl, haloCy_salkyl, dihaloC; galkyl and trihaloC,_galkyl; provided that if one

of R' and R? represents halogen, the other must represent a group other than halogen;

cach of R}, R%, R® and R® is independently selected from the group consisting of hydrogen, OR?, halogen,
cyano, nitro, Cyalkyl, C, galkenyl, C, ¢alkynyl, haloC, salkyl, dihaloC, salkyl and trihaloC, salkyl;
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G _6al kyl, C2_6al kenyl, C2_6al kynyl, hal oCl_6al kyl
di hal oG _6al kyl and tri hal oG _6al kyl; provided that if
WO/ Bf68RI and R2 represents hal ogen, the ot h&CTHEPIP09/054521
represent a group ot her than hal ogen WO
2009/ 127686PCT/ EP2009/ 054521 eac:h d
cach RO deBerap bt EHIET B A BRSSP gt GBI Loy, Cx
6alkyﬁ:§ll,_@3@g&}lﬂbllky@3.@§lilkﬂm¢Mal@ﬂ CHRrH Y Cs 10 B oS, @adhloptionally
,Cs_q?cyfcl o:in k¥% 1 6al kyl, C6_10aryl and C6_10
substifpiey by frggm {3/ ,a%@ﬁﬁtoﬂ%'taingnal ly substituted by from1
to 3 hal ogen atons; and 5each RB is independently

38 lected fromthe gro consi sti.ng of hydrqgen,
cach § TBRYI B2l e s6ob SR Y e igikenyt Co
Salbﬂ%yﬂ&%k 1%} gagzcl@mkykal «alk@6CQayl wid @ngarylC, calkyl, each optionally
10af[ yl C1 6E each optionally substituted by

r¢ %‘é@ﬁo

SUbStftPtSﬁln)P}l B L& %foms; with the proviso that the
compound of fornula (I) |s not
10443- ydr o- I m -2-y1)-2-(3,5-di net hyl -i
with %%&V&ﬁ gt ghiyomrwaaqi oY £ %Pﬂfl
4-[3- @H Erhb&xdrlgwmuMSmﬂl) 243, Sﬁnﬁwﬁ}mﬂoxdzm@ﬁl}ﬁlﬁoﬂ} y1}-phéhbt; i nd
car boni

1-(4 @’ YRXX—‘B}E?P}SQ& %ﬁ@ﬁv&*)‘m%ﬂ%llwlbwg’}d& e‘%“%?‘l‘)“‘t’iﬁl ndol e- 3-c

1-(4-B §OKY- ﬁ)llfehid?—.’l (lH-pyrazol 3-yl)-1H-indole-3- carbonltrlle

1-(3- %%}lg?g’o-%yq%f%&%n %&X%gﬁy( l?-{y}]:)l'}%azol— -yl) —mXo][e- -car rt?i eO|
1-(4-Hy§réxiebh PX Y -pRipenyrl) -1 A=igtolye3-daryoxylic k- dnfid be- 3- car boxy
1-(4 %grofﬁpwg%%azﬁﬁéﬁbﬁﬁfo feri-sssry e &t 1 i ndol e- 3-carb

oxyllc aci d. Conpounds of the invention have

con S 1 S R BTl B AR
comploiiR@ta0®Mdingy hde apdiy h}&XteStméﬁt € Proghlions casiimb adsexthtatl with estrogen

en receptor activity. 20 Detail ed Description of
receﬂt"r‘f\?é?fgﬁyon The conpounds of the invention may contain
chi raI (asymetric) centers or the nolecule as a whol e
Det ria(¥ E‘@}@JI Tpe i ndi vi dual stereoisoners
cta QFﬂ“PB Y8 ast er eoi soners) and mi xtures of
The &dﬁ@@alda betheirdyvaition g catap ehiaf (at}hl&nepnﬁcﬁ semdrs omhennblle@ﬂn as a whole may
e L T
withinitigesaebe ofithepseecht rwemion. i s i ntended to cover any m)| ety
whi ch binds to an estrogen receptor. The |igand may
act as an agonist, a partial agonist, an antagoni st or
The ﬁresﬁ:ﬁf 1h17@horﬂ;ﬁbﬁ@@r¢bﬁpouna'sl’lthatla'regf&mmjgemem@ lighRii3. ‘fm temt lestepgen
Fo

recel%t?{élgﬁdq él?%e %ﬁ;ﬂg &t ﬁg%cfeﬁq overs an%l %1tow O %h Orrl s éo abn €S ro%‘ep receptor. The

hgarﬂgxmyIaSttas o adoRist] 3 patia agmsa,rananthggl@nompaoial aotgganitti dhe ligand may be
ERp %Qgc%gg cr>]rI 1stpla(})/fm1xe%aERot and ERp activity. For example, the ligand may act both as an

agonist or a partial agonist of ERpP and as an antagonist or a partial antagonist of ERa.

When R' represents a heterocyclyl group, this group may be saturated or unsaturated, and may contain
one or more O, N and/or S atoms. It is preferably 5- or 6-membered. Suitable heterocyclyl groups
include furyl, thienyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
imidazolyl, imidazolinyl, imidazolidine, pyrazoly, pyrazolinyl, pyrazolidinyl, pyridyl, morpholinyl, and

piperidyl, with isoxazolyl being a particularly preferred heterocyclyl group. Preferred substituents for a

-4.-
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Wien Rl represents a heterocyclyl group, this group

may be saturated or unsaturated, and may contain one
WOR047e860, N and/or S atons. It is preferabl PCFERGP09/054521

6- menber ed. Suitable heterocyclyl groups include

heterfgg%rg]g'Lérg{lphihgg%eL]’atg g%%?? ?}!ﬁ%}h}e&% |r2;§?1’ étl{‘g\.i%t’[shqgglg%lg%ﬁu?énp%liﬁg selected from
the gdap %rdlaa@ o IORA| lliﬂ'ldkaxlz, an@myilqojmm@z,lcﬂ1j4a1kyn,e:ﬁ_4;flyern§1|z (IL_MlkéInyl, haloC;.
yrazol i . pYrazo , . RQyri : r.phal i nyl,
o B gl R b Wl g Dl B e Hom atogen,
cyan® &gkl edpdRtlemetys-Z{0)g1 AlkY1, afil @R eihrvetichsrséfeable RipSesents a
" for a WO 20 931276 PCT/ EP2009/ 0545 1.heterogxclxl
ydr(&ela EIthi % epﬁﬁlﬁq gtpyp- Slorg egpec@g ﬁbqure s tltg?nts are selected from halogen,
cyand WISt i A1ke dspeciaBpahdthyldrsthyiuent bei ng sel ected fromthe
group consi sting of ORA, hal ogen, cyano,
-C(0)C1_4al kyl, C _4al kyl, C2_4al kenyl, C2_4allcynyl,
Prefdiall fBititudhdd fsiyd pheflyl babeagil oéab RY incRidélthbsd ttioked abdk Katla.heterocyclyl
Especially preferred substituents are selected from
grou11’1§I'ogen, cyano, G _4al kyl (especially nethyl),
-C(0)C _4dal kyl, and ORA in which RA preferably
represents a 5hydrogen atomor a,.C 4al kyl gr ) r
whe BEERS S BT G BuBS PO ERY S sramuteaet BEOF ol eroups
menthhab®@ete foegaAno and Cl_4alkyl (especially methyl or
ethyl). Preferred substituents for a phenyl or benzyl
group Rl include those nentioned above for a
Prefdiell aubey@lsyfor Gty oRbenzyll @rodh &N indRidé psease@ritiedabove for a heterocyclyl
gﬂmgﬁ;erocyclyl group, this group may for exanple be one

‘the preferred groups nentioned above for Rl
Preferred substituents for a phenyl or benzyl group R2

eI 1195 PR SRR RS B e SN by conssin o
hydr@geef @LLakdlyC i akapt udatdyhyl, Gatwhtatgt, plicn dnh Gergylo WPpeferably each R*
., consi.stin f dro , +C 4al kyl _4al kenyl ,
inderg SO e e g Rl e r g banoat

Preferably each RA independently represents hydrogen

or G A4al : ecially methyl.. 20 Unless otherw se .
Unietogtig s oo N 4 P AR S RSy T B e pioine of
hydrégenand Oealgyloup consi sting of hydrogen and G _4al kyl .

Preferably RI is selected fromthe group consisting of

ORA, N(R5)2, -C(0)Cl_4al kyl, Cl_6alkyl, Cz2-

Pref2@fak kie sjdcied @mBad frympydopsikimlg 0ODRAMNRY),,, -C(0)C,4alkyl, Calkyl, Cy.

6alkeg§i(12 ;:_éol%wignlraigéﬁ{?}k’yf, (R3OS ARk L M8 RS ARKS MM haloc, alkenyl,
trihaloC,_4alkenyl, phenyl, and 5-6 membered heterocyclyl, wherein said phenyl or heterocyclyl group can
either be unsubstituted or substituted as above. More preferably, R' is selected from the group consisting
of OR?, N(RB)Q, -C(0O)C_4alkyl, C ,alkyl, Cyalkenyl, Cy 4alkynyl, phenyl, and 5-6 membered
heterocyclyl, wherein said phenyl or heterocyclyl group can either be unsubstituted or substituted as

above.

R? may for example be selected from one of the preferred groups mentioned above for R'. Inone
embodiment of the invention, R? is selected from the group consisting of halogen, cyano, nitro, OR?,
N(RB)Z, N(OH),, -C(0)C,_4alkyl optionally substituted with from 1 to 3 halogens, -SO,C,.4alkyl,
-C(O)NH-OH, -C(NH,)=N-OH, -C(CO,H)=N-OH, -C(O-C,_4alkyl)=NH, -C(NH,)=N- NH,,
-NH-C(NH,)=NH, -NH-C(O)NH,, -N=C(-NH-CH,CH,-NH-), -S-CN, -S-C(NH;)=NH, -S-C(INH,)=N-
OH, -CO,H, -CH,-CO,H, -CH(OH)CO,H, -C(O)CO,H, SO;H, CH,SO3H, C, salkyl, haloC, ealkyl,

-5-
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tri hal oC2_4al kenyl, phenyl, and 5-6 nenbered
het erocyclyl, wherein said phenyl or heterocyclyl

WOR0UIR7e%Nn eit her be unsubstituted or substit RCAEPZL9/054521
above. More preferably, Rl is sel ect ed fromthe gr oup

dihal§G 3] St tzgﬁ%ﬁ @%A%aﬂéﬁy ugyl,pcﬁcé%g gﬁial(ljk 1%%16‘1;@%11(3/@1 C,.
scyclbatbyer@easeloylkyl Opbediydiphersg Ibdnzpl’lz&;ld)ﬁl- 1 Omienhxeteé rhetemcjrcy}}l wherein said
shendlo By &Ry po ERnane bEVS BRI HREER 1 o2
substithl@tsg!aﬁf sﬁibﬂtlﬁ?ntgﬁgigpslemﬁdnﬁfhe droap OMBmfmy of Rl Hé{A thaio rfrg]e]? ﬁéano nitro,
cABEELIERG  y AGEnd S B SRS
N(RB) 2, N(OH) 2, C(O) Cl 4a| kyl optionally substi t ut ed
1.to

In an\g%ergit{y;: %ﬁﬂ)ﬂ_‘nent &E ]ﬂt_l (‘B—I is seéf,tebéal lee‘_ %)_lllp consisting of halogen, nitro,
OR* -MGRO), Clctahdk ydlky Nptlonans( MNbidred wiNH2om 1 M-8 K ddeay, =90MC, alkyl, -C(O)NH-

- 1 - - - v onSONL
o, R Ervi A5 N R Mo oy cncr o,
-S- Cﬂ‘fﬁﬁﬁﬂlﬂ HII -CHY- 09)@035151/{ %gﬂosm 821%&1 hggicl ﬁlﬂ&gk{lihaIOQ salkyl,

al

tnhalaahﬁg lécyag% 1r6%1§¥1\/8t421 l(lbtﬁ} )é (ﬁ%ﬁ enylzg gﬂﬁBé g&}iﬂloalkyl
C3_8cﬁloaﬂladl(k,(axl}t§llpheﬁylaﬂ)dny)|'1 andC2 l(BﬁxblhBe’n@d hetefﬁ:_yﬁ@]l Whyert saidGBienyl, benzyl or

3 | kyl C k
heterg%glg gr%bp %g%cﬁm %C? gﬁ%e %E Fujbftqb%clle \Izv}eﬂlm ;f]rmgg%(r)] L] B%béﬁtufn%sy each substituent
beindxetzigd froim tllra@rmipmomtdtlyg omkfu palom dyence hitlo g€ _calkyl, Cy.salkenyl,

1to 3

C 6a§<3%§,?x] E L?téﬁath?'figé@ln &1 antld r?% \Ebé%%ﬂ'gr gg]l ect gd fromthe

group consisting of ORA, hal ogen cyano nitro,

hal oCl 6al k .

Ina deﬁrr?da ee?\égﬁrfe%z Ci'f%le nave{lt\rf(lynh ] Ee?ec f{(o\{q the Pr%u]gconmst%lg o halogen nitro,
OR* ANREY, Na(DYE 4ﬂkl§ﬂ ogiicrelt subﬁtltdtbréwltfnﬁ@nlﬂ itohhal¢Fns, §02C 1qalkyl, <C(O)NH-
or, LR R OB B VTS SR SR D o
-COW, tAHLFC b, T dalikyB hhaﬂilaglkyisdlhal‘ﬁmzzﬂliyl,étahd&wl salkyQ( i) kyl,
cl,@p('%y_wg'__%%%gfi %lker%\t'\égglﬁwcﬁ? %%3 e ol g L g, benzyl and
5-10 @B éted heBiReyCORPWherSOBHH] plChiA SBB4H b1 he@ro@al[ykgrbqp can be either
unsugs% a}lﬁ%&?\%&hﬁ efi wgtgfrohl Q&%)% ér t)(l%d’[s %a]c(zlll F.\% %%hgg%k%ief:ted from the group
cons@gﬁﬁlﬂ@ﬂhdlqgemyﬁmymﬂr@eﬂlkamyl CG&\H&oylchlkkmmlo{& alkigly [dihaloC, salkyl
and tf] Hzﬁcgbl %lléyqep/ﬁ}}[ebpe%fg gFl? F]p? ngg %r%l% tﬁeieérglg‘p c%}{sq t% E@bﬁfl aalkyl
(espegiatlin @(Ommbgtwmzmwm FC@abﬂosﬁszt@QszCWatkhl fJE @iheﬂyll@h +8kynyl, and 5-6
mem%é’f?dz Illetéréil S/nl&f'wl?e?qu a?%éc&ﬁgpg% %%'aﬁl Garf ll)eelﬁlgl?ogtlttl{eg 0 guggltuted as

cyano, nit
abova M@alpkefetrablm &asle}cemyfrqm ﬂ&@@uﬁabﬂsyshlyg of - ﬁéﬂ)@fﬁ) ﬁNH;bFN -OH, -CO,H,

and %% @ﬁ%ﬁ??{ﬁ%ﬁﬂ—ﬁﬂﬂ{ BJI%%%L&%%%Q?EI%YEIH'Gd kn referred

e inven Select®d from the
group consisting of halogen, nitro, ORA, N( RB) 2,

Prefﬁ,r]a%'ﬁ)g %ag%esﬁg : %O iZ( C%Ei } 9££}60¥d Eégftkk_%_ﬁpe&&%@)off kf% t(ﬁ{ ; halogen,
cyane,NhhalXyNHR:) exhifpple nNt—HyC@@})(NH@lkyl 1N GamiNld-cdRCloR diNieb-Inethyl, dihaloC,.
mlkyl,%or%g( %(‘: d'll\‘hbro- or difluoromethyl, and trihaloC,_salkyl, for example trichloro- or
trifluoromethyl. Preferably each of R?, R*, R* and R® is selected from the group consisting of hydrogen,
OH, halogen, cyano, methyl, or trifluoromethyl. Most preferably at least one of R* and R* is hydrogen.
Most preferably each of R*>and R® independently represents hydrogen and/or halogen, especially fluorine.
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20- CO2H, -CH2-CO2H, G _6al kyl, hal oG _6al kyl ,

di hal oCl1_6al kyl, trihal oCl_6al kyl, cyanoCl_6al kyl ,
WOPOURTE86xyCl 6 al kyl, C2_6al kenyl, C2_6al kynPICI/EP2009/054521

C3_8cycl oal kyl , C3_8cycl oal kyl C1_6 aIkyI phenyl

benzyl and red he cycl erei
sl b SRS AP L e S RS et S ST v v
consistpUISIRf NEREY, QO RY sikyil,tay fﬁzﬂlﬁtfl \Mfzfﬁzhkefniylom chlklyfyl FhaloC, salkyl, dihaloC;.

4a1kyg ?rgﬁiﬁcgg@ﬁgﬁ,éﬁg%ﬁ%gﬁf %Sékl E}ﬁ@l nngﬁ}%ﬁzdaelﬁ?ﬂy P E{ng , artldh 58-6 membered

heterbelc8 hylein skid _pﬁéﬂyk@ﬂijéierocﬁﬁy_l@&iuﬁ yiiay bbe eiftat @fsibsGaddd i substituted as

di hal C vl h | oC1 6al kyl B
sbovar T b R o et B PORTE R DRy sy Syl
C4alkiyl, Cga[k):@l,_@zdlﬂkwyl bﬁﬁ@ﬁ ahded- g_ menégérjr&) llﬁtﬁbqyclyﬂ:@hhﬁh-sﬁld htnyl or
4a a
heter @%EFR%W eithey ée §isy %ﬁf’éé% SpstiuEdes C?E’W,ﬁ%/yl wher ei n

sai d heterocyclyl group can either be unsubstituted or

R A 5 SRy ST PRt T R o

-COHC@E; CC?ZH}IlCI b2t ?%l‘ﬁ,enyld ¢ halkyl\ez 5=Nnﬂﬂ]l¢3&6dl gklgerébyclylh whefreln said
ar Cul ar prererre rereranly eac (e}
heterpeyeb o e B S S e B R e R oup

consi sting of hydrogen ORA, halogen cyano,

cacn g BBy & i s SR T el Ry i Bedeh Qi e, cyano

C,4afkeT, heus@npike, ﬂihaﬂmlgﬁlk'?yl, o tzﬁilafdﬂilghﬂl@'ﬂeﬁﬂéyﬁhlly tayidebgen, OH, halogen, cyano,
trihaloCl 4al kyl, . for ex | e i chl or
metiy} GO Hy PP BT ALy "B eBFoRS P pen A o g, spesily

fluoring; Sel ected from the group consisting of hydrogen,
350H, hal ogen, cyano, nethyl, or trifluoronethyl. Most
preferably at |east one of R3 and R4 is hydrogen. Most
each R e @efahbly igRpdhdafly R8eanicrdibthic gﬂbﬁp endistittg] of hydepgeas@niliyl, C,.

BB S48 sSREEL A S 0, oy

methpl; eficer r ed group of conpounds of the invention, Rl IS
sel ected fromthe group consisting of ORA N(RB)Z,
-C(0) G _4al kyl, Cl1_6alkyl, C2_6al kenyl, C2_6al kynyl ,
cach R li0iGilepdalchtiyl selectied frbia Gie, grelalcbasysting dfitytimboGind Lalakiyl.
hal 0C2_4al kenyl , di hal oC2_4al kenyl ,
tri hal oC2_4al kenyl, phenyl, and 5-6 nenbered
Ina fmﬁhﬁ'reﬁlbydlfnyﬂlt thlydmeerebmpxeaﬂdek ?Di@ﬁipylhnd@lf fdmeule (1o oycphyptmaceutically

her sub ted stl ut ed
accej%g‘tg% vs ﬁl?eeso Y oe;rseal ereo clu m%efa?t Otf Irl 83 rﬁr to armgg’ émcrl) a solvate of

mmh@@ﬁﬁmsﬁmﬁ@mGMLORA, N(RB)2 C|_4a1kyl, C2_4al kenyl ,
C2_4al kynyl, phenyl, and 5-6 nenbered heterocyclyl,
wherei n said phenyl or heterocyclyl group can either
be unsubstituted or substituted afkZabove; R2 is
selected fromthe group co -C(0) C1_4al kyl
(especially -C(0)CH3), -C(NH2) 10- CO2H,

-CH2- CO2H, G _4al kyl, C2_4al kepyl A_fal kynyl, and

5-6 nenbered heterocycl Wher el \ eterocyclyl
group can be either S t ut ed-@r /Substituted as
above; each of R3, 7 Rezand R6 s selected fromthe
group consisting of nydrogdd ORE hal ogen, cyano,

@

wherein R' is selected from the group consisting of halogen, cyano, nitro, OR?, N(R®),, -C(0)C,_qalkyl,
-SO,C) 4alkyl, Cialkyl, C,galkenyl, C; galkynyl, haloC, galkyl, dihaloC, galkyl, trihaloC, ealkyl, haloC,.

-7-
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di hal oC1_4al kyl, and trihal oCl_4allcyl, especially
hydrogen, OH, hal ogen, cyano, 15methyl, or

WO 2009/120e%6omet hyl ; especi al ly, each of R5 and RET/EP2009/054521
represents hydrogen and/ or halogen especially

e R RSByl HSBERE Y oo

C;wﬁ%gaﬂ@}l(]&% la]é(ymienﬂllabdﬁey‘lydnd _5@? l_n%ibleijgﬂ YikteroGa. _yﬁcyffeijﬂdiif)ﬁilenyl, benzyl or
e an en ecl.a ; 0] a
ner Rl 35 S Ao 5 RS PR PR A QEAR P sch

substiigdne beimghelecodfion ehograpronssiag st ORYY halbgdnydrmg eiroaad0)C, alkyl, C;.

ottt e e Srag Fe fer

phar maceuti cal 'y 25accept abl e ester, am de, solvate or

d It of
R et P ot PO AP 808 Lo SRS S ot otonay
substiRidted wittMremdi ta 3 Rhlogeds,sBO L5 fatid], f-C@YNHA@H GOV, )€, SCINBL)=NH,

i gy Ny £ S - Gy o) ggﬁk§g>3q{kxh con

oL 8B, SRR LRI SSRETT EER00RSAREL el eI g 510

memﬁbrgdl&ltd(myyl@ wl(ﬁeré.iil kayd phefi3d, l&ﬁm bﬂ&ltek(}dyclyl group can be elther unsubstituted or

substﬁtﬁg@/ glggﬁllellééb 6a| @/ ea‘l\*@1 Pu?yetr%%eng %ﬁlr%ns%%%tﬁ frlom Blg I%%}llp 081}s1st1ng of
RAhmtogen) cyambyitrg O@&aﬂcyt; iﬂélsafti&nﬁ; Chelkynyt oSt jatkyl, éﬂialo@, salkyl and
haBhpabod Hefebh gk vl FrabeThA R e «SRE
otherdhan®RAgehal ogen, cyano, nitro, -C(0)C _4a| kyl, C1-
56alicYl, C2_6al kenyl, C2_6al kynyl, hal oC1_6aI kyl ,
di hal oCl_6al kyI and trihal oCl_6al kyI

each of R®, R*, R* and R® is independently selected from the group consisting of hydrogen, OR*, halogen,
cyano, nitro, Cy_galkyl, C,¢alkenyl, C, galkynyl, haloC,_salkyl, dihaloC, salkyl and trihaloC,_¢alkyl;

énust erresent a group

each R” is independently selected from the group consisting of hydrogen, C;_galkyl, C,.¢alkenyl, C,.
salkynyl, Cy gcycloalkyl, C;_gcycloalkylC, galkyl, Cq1paryl and Ce.q9 arylCy galkyl, each optionally

substituted by from 1 to 3 halogen atoms; and

each RB is independently selected from the group consisting of hydrogen, C,_¢alkyl, C,¢alkenyl, C,.
salkynyl, C;.gcycloalkyl, CsgcycloalkylC_salkyl, Cq.jparyl and Cg g arleI_Galkylv, each optionally

substituted by from 1 to 3 halogen atoms;

with the proviso that the compound of formula (I) is not 4-[3-(4,5-Dihydro-1H-imidazol-2-yl)-2-(3,5-
dimethyl-isoxazol-4-yl)-indol-1-yl]-phenol.

Compounds of the formula I include, but are not limited to, the compounds specifically named in the
Examples herein. In the Examples, the compound names were generated in accordance with IUPAC by
the ACD Labs 8.0/name program, version 8.05 and/or with ISIS DRAW Autonom 2000 and/or
ChemBioDraw Ultra version 11.0.
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R2 is selected fromthe group consisting of hal ogen,

cyano, nitro, ORA, N(RB)2, -C(0)Cl_4al kyl optionally
WO(¥%127¢8¢t ed with from 1 to 3 hal ogens, - S02CPCAERRY)9/054521

-C(O)NH OH, -C(NH2)=N-OH, -C(NH2)=NH, -NH C(NII2)-NH,

Depei}gg&g(’qo) %%%i@gntc&s%%ﬁlwﬁlpo%g? %t)(tile tél@ u&% the coml%%uli_'s may form esters,
amidel, BabaaGles Gad/de\shiss. tSEl]ItMH eéhlatGalf k(}{hpouﬁdéa)lﬂ ﬁﬁ?ﬂml@ﬂ) k¥tlch are suitable for
use 11%6%21'9%%26 éomhe?ele%k C%lgrg(%:@gﬁeo% te% grcljz j 1s pg%@%%ﬁmcaﬂy acceptable.
How®&eh z)lls addsbadl hiveighen ptaiatariaty @J:cjébtaMb &mﬁteﬂoﬁsair gssociated solvents

T I C M TR T
the c&tfhdst o EdHnGla€Bahd &bibﬁﬁahh&b&tﬁﬁcal%ﬁdcﬂ@t@ﬁi s&l@d; &ﬂvaf[ers @nd pHysiologically

funCt%folégP}%&pgsl %ZI tgeatF% rg)g}-:\)s%lg%hgﬂlélg ?Lw?ﬁﬂay gif'[]a'&h]é gfeﬂlg} 2 chemical derivative
ofa dﬂ)hﬁb@lhtﬁ@f fdhabilsyl) hangh tﬁéiaﬁiefpﬁifﬂﬁdg_&ﬁfuhbﬂon apthe Veél ingoi@t of formula

on f Rl and rese ts h e t he ot
@, fWé’*ﬁS’%@% By ban@f%ﬁﬁf%f oy %&ﬂs al@l&&%ﬁﬂ&r@arggmatﬁfre examples of
physiBgRall fRbctiosal datapardent I y selected fromthe group
consi sting of hydrogen, ORA, hal ogen, cyano, nitro,
Cl_6alkyl, C2_6al kenyl, C2_6al kynyl, hal oCl_6al kyl,
SuitabieRatsateordiad s Yhe iavedtidn indladeakdse ﬁﬁlﬂnkd/\lvl.th &Qart@@iindRinicsacids or bases. In

pamc:‘.]r{]pgfsgﬁag)ﬂe &ﬁ%g}iﬁed{e’gc} a%%ﬁ,fg rco H{glr‘goe t i Ve 5)?10 nﬁ_@it[ Qegfogiled with mineral
amds@roﬁ@ yltghlﬁabdfbﬂxyhﬁ%uﬁ,&)aﬂl Ballaydcirbotait Koidls, of Cho 4 Oabonl atamdvhich are

unsulfs‘tl&tﬁdfr f%s%tuﬁgajgrg%ﬂng? gw%élaloge%?dgugégsla%w§ Scitr g}lsléllturated cﬂ/carboxyhc acids,

such hﬂlﬁi,elpﬁmhafmylyc ®ekaotied afiromcidh er qrtb bn;galﬁe nﬂﬁoﬁib Iadiigs @dch as (C,-
hydrogen, Cl_6alkyl, C2_6al kenyl
C)-affyl-o gy |-wdfionis PCldSCBhl@b%i%Pléa‘PSR‘WeéPr 6‘5’?@?9@ f@eﬂxare%}F H haloggn-

Phan%?eea‘t%fﬁ% Xéc%ﬁ@%cﬁﬂdmug@&ﬂs ngfuhé)tlﬂg\%etfﬁm‘%ﬁ lﬁ%ﬁl‘ g aqm%y hydrobromic,

ogen at ons e proviso that
sulphuhie, nifgpstite deriefic, fagﬁtlmnhasp@pl)c lastiqg gyruvic, acetic, trifluoroacetic, succinic,

perc}ﬂéli% fu%laﬁ %a.héfg 8/0(;11_0" fagﬂc %ﬂ@llczox)ﬁ%&egc (n%t}én%sulfomc ethanesulfonic, p-

I-|s 6xazol ndol-1 -
toluewnﬁ@gm@gm& bqnh@c,fnga,lqm gaqhth,a}q@q %r@léfomgulten@gnesui—fgmc isethionic, ascorbic,

mahé&ﬁ'fh&l dasE%lc %H&gl&&ﬂ&%f&g Es)r(sﬂf%%ﬁéi I\ﬂg&ﬂllel YRl s{u@l a B)@ahc while not in

anpl es ereiln. arrp es, he COfT'pOUI’] nanes
themggdyes phpemeqeaticatly ﬂqwem@é% rrtaﬁh@@eﬁul @SrinqemPA@tebyl qbitpdnipghe compounds of

the 1%n%n9(h@@ﬁ§anﬂ£&%c%fﬁccéﬁ%§é 221 agchgél s%ft]éj/ or with ISIS
DRAW Aut onom 2000 and/ or 35ChenBi oDraw U tra version

11.0. WO 2009/ 127686PCT/ EP2009/ 054521 Dependi ng upon

phanﬁqgk%uéémﬂac&ﬂe&né ﬁaspga%ﬁ@mda Do EROURd S 1Qf nleaﬁsaﬁtp 6k Bnple those of
onpounds nmay form esters, am des, car bamat es

potasgwgl/ a@ﬁ s@a}m,gﬂka@ﬁ sh patdl sely, \gqte@%nniﬁ th@s(gﬁﬁ@qmgg apgf magnesium, and salts
with E&EHU Bﬁe& ko e%ﬁ@di@c%h%aﬁrﬁ@, @I—Jx&ﬁyl—D—glucomine, morpholine,
thiomorpholine, piperidine, pyrrolidine, a mono-, di- or tri-lower alkylamine, for example ethyl-,
tert-butyl-, diethyl-, diisopropyl-, triethyl-, tributyl- or dimethyl-propylamine, or a mono-, di- or
trihydroxy lower alkylamine, for example mono-, di- or triethanolamine. Corresponding internal salts

may furthermore be formed.
Compounds of formula (I) may have an appropriate group converted to an ester, an amide or a carbamate.

Thus typical ester and amide groups formed from an acid group in the compound of the formula I include

-COOR®, -CONRE,, -80,.0R®, or -SO,.NR",, while typical ester and amide and carbamate groups

-9.-
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use in nedicine are those wherein a counterion or
associ ated sol vent is pharmaceutically acceptable.
WORON#128¢86 sal ts and sol vat es havi ng PCT/EP2009/054521
non- pharnaceutically accept abl e counterions or
fonn%ftzom at Qfe hﬁro%Ps g‘f(%m??%’lﬁ% of%tlgeffo%guiep];gaude B%O R®, -NRP.CO.R®,
-NRAGO A" red o;,sRBe snd -WRE IS0, 1Y, epat &F harone bf thbmeaing glvartlshood.
formula (1) and their pharnmaceutically acceptable
salts, solvates and physiologically functiona
Thmddﬁﬂ&ﬁﬁﬂmaﬁofagmﬁmewmﬁﬁywﬂpﬂmﬁmmkﬂ@uaﬁhyMgﬁmmahmomakcmamnn
an t a che e
comei it pty BER ey s FASEH frrrnih Bl g g o gpatized.
Thesé cumgiléxodaraRndwinens f'sobates’0 Moo ewathplf a Eondphatl vth(Waker ifi@bwn as a "hydrate".
exanpl e, by being convertible in the body thereto.
Esters, am des and carbanates are exanpl es of
A corhpinyg Sihivhpgposs adrhiyisfraiioa td thesdeipibat, iscapableas beiftiédnadited into a compound

of fo’{ﬂ%ltl%]&)oar% gﬁ?#l gd&%o‘feg%rﬁagglﬁtivg\{xge%ﬂ)é@g Ii‘rre%g%eggeréo{%ﬁss l?no]:zv?lragg gprodrug”. A
proding frtay,(ﬂiﬂ ﬁﬁmpls (Hetcablegtedswitis the bodyeel g\l\b)t ]ﬁydﬁtﬂy"sﬂ;sin the Godliing its active

0 ve |nclu e.tho for
formgltalt megicP Eftﬁct% g’ﬁxa%e g%ﬁl AS @%l%prg are (&esccrﬁ] cggx Tah1guch1 and V.,
Stellea IPkﬂnge asrrbmylbelﬁze@cSy@tSmgfv ol 1t of the ;AaClcﬂ) Bymp@ml Sdrie€{1976); “Design of

st It o) titute of e l e, . o
prodfl ot B Eh e oaT i b e oS B su R pers in D
Desigc AdsricanPhirmascubiyad Assoyiadarzms Prigem@chres, 198 UothichSraintan@rated herein
byre%ﬁlngg or wth organic sulfonic acids, such as (Cl-
| Kyl - or aryl-sulfonic acids whi ch are
unsubstituted or substituted, for exanple by hal ogen.
oo FRY RS HSE Y RBETRPEH R BBt bl SRy BTkl ervise
linﬂtaijhprcmstancdsrl c, citric, tartaric, acetic,
phosphoric, lactic, pyruvic, acetic, trifluoroacetic,
succinic, 20perchloric, fumaric, maleic, glycolic,
As uded btreip, the ahh Cgllkyl'tmeamx bdth stcaghit and mmhalwb&u lsa‘tmmtiect hydrocarbon groups.
Qni.c

Examrpa%g 3 SHS(}H o BH luﬁ erﬁ‘tét%ﬂ € Jf(ifsnm fpell 1%d A Zpéf rfes ) ’t}%l k{%ﬂ@? %hty] sec-butyl,
pentyil 3mﬂlrw<ldrgr®ps admorghinbrancied hikyl gohvph alheresre psfvared inethylaethlyl, n-propyl,

: | Ut am | ds, | r Qi er acid h. 1.
oo S RSBSOS B .
ethylpopg phdbeéylbnwysrbesusef ul as inter msdl ates in

obt ai ning the conpounds of the invention and their

phar maceuti cal acceptable acid addition salts. 25
As ugeh hemmctbeterg ézilkq;(y’élm@zeptt}&kﬂrcelp aslkylsahdrs alkytlisiged as described above.

Exar%?gm? IHSQ S n’&) % %%thomx%%? lﬁtgﬁ)lgfl %&ggi@&er% s?ncﬁt{?lggleopoxy and

butoxyor exarrpl e those of cal ci um and magnesi um and salts
wi th organi c bases, for exanple dicycl ohexyl am ne,
N- et hyl - D- gl ucom ne, norphol i ne, thionorpholine,
As ugsil perindhaerm pajenpl’ ingiméothatragitand bedhchedehatnninsdtweved hydrocarbon

group?i:»éfg%ﬁlha?r‘gia%? %I&e ga?oron%g&%&f)&o%b@%&yd 'Ex[ar%]g)l%ie(gfta%@% ?é{o'u%sr include ethenyl,

propahy retthiil,-pontepy blahhemlyl Jirefarratioiieay] edivps elude dtepgly bypyopenyl and 2-
pmp%n yer al kyl am ne, for exanple nono-, di- or
I'et hanol anmi ne. Corresponding internal salts nay

furthernore be fornmed. Compounds of fonnula (1) nmay
As useg}/l%e@lgt%lgfé%ﬁ{é g?@‘aga%le%s%é%h&%@{ a'h& grq hg% ea}nelﬁlts gﬁratec?gydrocarbon
groumrvo s lefi pedirfon earbemtrigleibdndy rExapphenoftaﬁefnyi@nmpumdluma‘ ethynyl,

the formula | include -COORB, -CONRB2, -S02.0RB, or

-S02. NRB2, while typical ester and am de and carbamate

gr oups 10
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WO 2009/ 127686PCT/ EP2009/ 054521 formed from an -OH or
-NHRB group in the conpound of the formula | include

WO 2009027638, - NRB. CO. RB, - NRB. CO2RB O. SO2RB, arf@T/B{RH)9/054521
SO2RB, where RB has one of the neanings given above.

i1l ed |n C che try wll
proyaf Pl s R Ay e B bR TR i 1< propymyt and 2
propp&ONpl exes with solvents in which they are reacted or
fromwhich they are precipitated or crystallized.
These conpl exes are known as "sol vates". For exanpl e,
As ufd besip) @xtenh t'dycloall@l messhrammated groap | ri’Wx(iifgastyﬁém A cycloalkyl group can

d whi.ch d t t
be PR AP - BN LTS PHES b R Su e, Eples o
mondc@éltltyelodliyl gRapiadtde dyeldpraipo\gslotattyl amd @aclopateyl. Other examples of

nmet abol i resi due,t hereof, i nown T
mondEy oo HobER b ey v tsp Bans T eBE o Bregmiss of gyeti
cycloaikyhgroups e ldde digycle@f2. B.1Thbyt-2hyl dPrafeyabilys thiermydi bty broaglis monocyclic.
into its active formthat has nedical effects.
Phar maceuti cal acceptable prodrugs are described in T.
As uddd el tha teein VarylSinehisa, mdiboydticlgrsbi@slidNgveiticldedbbayelioygroup. Examples of

) Y e Ry P b D Lo B R oo the 1 orthe?

positiolns @vd lﬁéyclid.%ﬁatuag‘mhﬂ, onebod i thg BnayReg leegmpde] be partially saturated.

Bi.or ever si bl e. rs in
ol g B B S B BTSty o art i wed
hereiviid mbanar geotiprRoMpiiglianl S IftEIO&:iafboﬂ. Etblyls inef morengdic orfffigyclic aromatic group.
A foll % qfélnlt ons a to the terns as used

Imﬁﬁ?% ﬁﬂg Tt hie ¥ gﬁpf unl ess ot herw se

limted in specific |nstances 20As used herein, the
As utgegtr}%ﬁegta‘!&g Ye:ﬁlg} c?ggff bg%ltnhfrhzc%‘%gl cgEilgeﬁp %énllsjrgegr}%d?r}g F‘p orme chlorlne and
bromimeCirengheticuiatip ptefereti.nyl , n- propyl, iso-propyl, n- butyl

t-butyl, i-butyl, sec-butyl, pentyl and hexyl gr oups.

Anong unbranched al kyl groups, there are preferred
As usthlaieln, the temyt|"halowiyt"opaahs ani £ky-1 proopkdvingr- Halgpggd subptiongpts the terms "alkyl”

and %getq]" %erng%n S Ql%l?sto?)ld F()%lant?lﬁ eamn ts rc])etlilgedn’%% %HHFBEI ttﬁ?%gn "dihaloalkyl"
meatgrao lantsl ér@ﬁ) hQSmgl szendhalhgmesub$tltmdne atl@ﬁméhal”kxbxlyﬂlkﬁegtms eakyl group

havix%r)tgr thQ%(en SinStltu\é\lljRer a)‘(lawg )((35 ng %al(g@%gl%%&%r ﬂlglugce ﬁ%&?&ﬁh cgloromethyl
broneitﬂ’et:hyy ﬂgasrompthyl Mdncmropekawg]ue@butmkgrmm@ eparu@eﬁ)«y délal@alkyl groups include

dlﬂuBrOfIﬁ%l(’lgli arng %ﬁl roet%gl gooeur gl nargélgquof&rﬁfleﬂaall %%g%@llrgl%moromethyl and

ainuns
Uﬂhhydmgnamnsn groups with at | east one carbon carbon

doubl e bond. Exanpl es of al kenyl groups include

et henyl , propenyl, butenyl, pentenyl and hexenyl .
AsuRmekeﬁréﬂuaMRhﬂybngﬁumanémntmmemethenykmﬂﬁmcwﬂbmewybquMm

atomsg w%eremb ey hreeh? %‘Bgr %%%%1@/‘81%3 ls!?:gd %f&@or ﬁlo g%loatoms

stralg aln unsaturate
indeppndentig ae;ltumd from nitrogen, oxygen or sulfur. A heterocyclyl group may, for example, be

monocyclic or bicyclic. In a bicyclic heterocyclyl group there may be one or more heteroatoms in each
ring, or only in one of the rings. A heteroatom is preferably O or N. Heterocyclyl groups containing a

suitable nitrogen atom include the corresponding N-oxides.

Examples of monocyclic non-aromatic heterocyclyl groups (also referred to as monocyclic

heterocycloalkyl rings) include aziridinyl, azetidinyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl,
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groups with at |east one carbon carbon triple bond.
Exanpl es of al kynyl groups include ethynyl, WO

WO200091276886 86 PCT/ EP2009/ 054521 propynyl, but ynPICI/EP2009/054521
pentynyl and hexynyl. Preferred al kyityl groups

. iLnhclude et hynyl 1- propyn nd 2- propynyl. As used
Plperwﬂwéinleeratzwgl\{f%ﬁw%lm&@arr é?tiébyﬁom@&ﬁkgamﬁéf& &tl@aor&?@aﬂ and
azeparl.a ring system A cycloal kyl group can 5Sbe

nmonocyclic or bicyclic. A bicyclic group may, for
exanpl e, be fused or bridged. Exanples of nonocyclic

Exan@@l@lo@&icwﬂc lh@tél@bbt]b‘é'l bfoGpud Jﬁ/hfcM ChoOprtRPYlgs lisemﬁlaﬂ)hfdﬁyilnclaﬁw
, clopentyl. O her ex s. of nonocycli.c cyclo ,
aibydip et hgEy omastpYT ﬁglyg?lwﬁ ISRl y&Hoquinotyl and
benz&a¢aprpiles of bicyclic cycloal kyl groups include bicyclo
[2. 2. 1] hept-2-yl. Preferably, the cycloal kyl group is
nmonocyclic. 10As used herein, the term"aryl" neans a

Exarﬁm&%?f@hédy%lﬁfar&?ﬁu Gtk cyRIy0 gal@h%s:(a@ﬁfebsﬂfé& & ag enog&ﬁwﬁ«, tlletercﬁryl groups)
, npl es.of aryl grou ncl yde . pheny n apht hyl . ,
mduﬁ%ﬁlmnﬁ&ﬁnwoeﬁf%ém@? ttblaiq%ﬁdme A ‘ﬁé"lﬂ’ tgaadle??év@yrldyh
triazdl @IS irfakiBY]; pykiQazl, Wohy@blyC isaf-060l pyraiyd pPrazélieind®pyridhiginy!.

rings may, for exanple, be partially saturated.
Exanpl es of such groups include indanyl and

Exarfipéslod B%csﬂdrl]i@ RaphtiffdterodTPRTErbips inlio)/refefrbl?toltaebiﬂif'@ hétés)roﬁ&lyé]r-%ups) include
. I's.used. hereln to nean roup c rsin roms . to
quinexaipd fuippehiayh W“éio%%‘éfs @IgerBX%Plyg %&%"B&&?’%Wﬁnﬁéamlﬂ’
naphgigﬂdm}l/l, @Mliﬁﬂ[Ednﬁdfhﬁz!iﬂl,){ncﬁ{]}e,ft%ﬁio&dazﬁﬁ%anzaIyL{h,S-@!'@ﬂ@iyi, S
. phenyl . use ereln, e term "hal ogen" neans
pw“ﬁ?ﬁH%PW@ﬁﬁBﬂpﬁﬂPﬂé?f%Waﬁﬁﬂﬁﬂ%? i odi ne. Fl uori ne,

chl orine and bronmine are particularly preferred. 20As
used _herein, the rm"ha

oal kyl. " an n.al kyl grqu

Exertilh o5 e b e e PP e S Rpr Y gy fcByrany
pyridyh @l @grimy] hdiinglylnetefestditeréclhisgteupk hio fiEand thgsyl, thiazolyl, furanyl,

outlined above . Sinmlarly, the tenn "dihal oal kyl"
pwﬂﬁ@%ﬂgnggh§P§VPWb?gdﬁ“%§W¥ng two hal ogen substituents

and the term"trihal oal kyl" neans an al kyl group

havi n hr ee. hal ubstituents. a s of
As up b e i e R S Tt O T Bk o e ypueh te el
grouf)I“oycboatkly yahd “dlkirosegaintigrtood tb Uarealpy rag@ytingadidined above.

fluorobutyl groups; exanples of dihal oal kyl groups

i ncl ude 25di fl uoronet hyl and difl uoroethyl groups;
As nextaonpl &g vafthe dompbaldoat they/invarionse sttty aeestrogen receptor ligands. The

compgipsic P et b e e spios Mo RSia Bt B pponigs, poril
agonl¥GNar@dgonigik,io¢ paryidlah@gaisclf tHefestergeib@bepatr 0 nirtidakarle prefdited Bdmpounds
he carbon

of thg ﬁlg/enté]?m ﬁ%v{eégthvgtgf sgr %naz%gS%t%r a pz?r%iﬁggor{isﬁ /OPEI%B rlgrgt]er?é:de c%m%gunds of this type

are selective agonists of the estrogen receptor-beta (ERp).

The compounds of the invention may thus be used in the treatment of diseases or disorders associated
with estrogen receptor activity. In particular, the compounds of the invention that are agonists or partial
agonists of the estrogen receptor may be used in the treatment of diseases or disorders for which selective
agonists or partial agonists of the estrogen receptor are indicated. The compounds of the invention that are
antagonists or partial antagonists of the estrogen receptor may be used in the treatment of diseases or

disorders for which selective antagonists or partial antagonists of the estrogen receptor are indicated.
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30i ndependent |y sel ected from nitrogen, oxygen or
sul fur. A heterocyclyl group may, for exanple, be
WO e36i ¢ or bicyclic. In a bicyclic heter o®¢d/En2009/054521
group there nay be one or nore heteroatons in each
Clini{;ﬂll g‘%@}@éﬁ’ &p 8%841 aﬁgoﬁ@? Jé Ip%%}e/lcalgorflg ésr%(ﬁ‘ %astglérgcg%o ae:: t()r::urtnarle%ot limited to, bone
loss, BMeH@bﬂu&s,Msﬁeb@g&m @Hﬂﬁgeldagdnudmnt btelomeunbﬂs pErigk ﬁigmd disease, hot
o, 8T PSR Bk TRARFUE s BB BRI o tionins
cerebli’e&tl@’eﬁérylﬁ:\le(alﬂsbfdyis festErgsiy, gymebmabéia, ams;cnlada;m;olth muscle cell proliferation,
azet | o pyrrolidinyl . .imdazolidinyl .
ovesf B Bine iR bt Gy St o L ERET eSO B 1P S, soxa
dysfiptal h}d)leﬂgﬂsi,on,pbtilﬁr depeneystipn, taed luagd) oo foudastnytbrus, and prostate cancer,
tetr hol|nyl t hi onor phol i nyl and
mmkﬁg ﬁ% lﬁé%ﬁﬁgﬁggl Pd§P8§C|IC het er ocyclyl groups in
mhich one of the rings is non-aronatic include
The q%g(}glﬁ%g% 8F tﬁg }Zn(\)/&{ iop fi ?é(é]%?%l? g%o baﬁlgfq d 0 T: p é(atrhent or prophylaxis of the
follotviit tadny thisQ QOHerfﬂicgafesﬁﬁdoﬂﬁf@ﬁ@%ﬁ@ﬂiﬁkeneﬁﬁ@t@%me@bsm uterine fibroid
dlseafeo R%t?/ %ﬁg‘&@%“% e‘ﬁe 02 ?gg iﬁgs%err%lucagglovapculag & lsesarge éxgga%{n%& of cognitive

functidmh@ne}ge-relhthdl mﬂglf bqgnpiylb rrmia;thl,entooe&bcﬂl ylég,endréhlva ﬂrsbryibrs, restenosis,
adi azol

| gyne(icﬁlfars 13,8l ¥%¥1§}?r sn%oPt é%l}sc::%/ ell pﬁ(glllr'yer G besﬁ/yS ontcﬁﬁélnen%,yeﬁnxlety, depression,

perinteopaagad Haplrgssipry, pagtipaydm dq:pycrsamo ngetnemttdalpymdraim@ imyic depression, dementia,
clic.aronat ﬂ r

obses(sngzggm}?uﬁ%néerbrega igr attentlog deﬁ@ﬁ dlsor oL ge}ngl g &Tt%lt hgperacgJ Vity disorder, sleep

dlsorddsre,lmmbénlqja |1mpnlsahtm yger rq:magumt, hcaylhng dxsgrﬂcrst@xpymmezsctvydsm Parkinson’s

dlseaﬁ %ﬁ%ﬁﬁn}ze? I)éll’sié):/ sep %f(%lﬁlﬁ%ﬁg(inoso (P iea r?/o?rf)pzhlc late%¥§)c!le¥%fis §?I1nal cord injury,

strokbemzmmhum:zhﬂeyde mﬁ:at]amzuioy;llpﬂ) B&Sb};quzrl |dyisfyﬂc‘pon hypertensmn retinal
degerggﬁ%r Ilgr? éﬁr cl:e?]c(cj) n)éarice r%%ycl:arﬁ cr, &{m c%gé%r ?dgga 8%%8%1% bile duct

pre erred erocytc gr oups nct
amqmﬂmmmMMMymﬂmgetmahydaofuranyl tetrahydropyranyl
pyridyl, pyrimdinyl and indonI. Preferred.
het er ocycl yl groups al so include thienyl, thiazolyl,
In orfe lﬂmam@iing:nt Py tha okntion, the/preshtydomppgidx fizds pgiticidardhpplication in the treatment

or prp;gcﬂ)}/calms %k ci})f'esﬁg yAénéfe%% uhaq Eigﬁé&&@ g))c;%:t-l%glg}nl} 9Tp_regfiﬁr)1i lp{emenstrual

roup
syndatreaoh ednit deppesgihn.t he aIkyI group, "cycloallcyl" and
"al kyl" being understood to have the nmeani ngs outlined
above.
The treatment or prophylaxis of hot flashes (or hot flushes) in males, is preferable for patients that has had

an androgen ablation for treatment of prostate cancer.

The phrase “depression” includes but is not limited to, major depressive disorder, dysthymic disorder,
bipolar disorder, cyclothymic disorder, mood disorder due to a general medical condition, substance-
induced mood misorder, seasonal affective disorder (SAD), postpartum depression and premenstrual

dysphoric disorder.

The invention also provides a method for the treatment or prophylaxis of a condition in a mammal
mediated by an estrogen receptor, which comprises administering to the mammal a therapeutically
effective amount of a compound according to the invention. Clinical conditions mediated by an estrogen

receptor that may be treated by the method of the invention are preferably those described above.
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As mentioned above, the conpounds of the invention
have activity as estrogen receptor |igands. The 25
WOeMBlefds of the invention have activity as ®EIERGeN/054521
receptor nodul ators, and may be agoni sts, partia
agoni sts, antagonists, or partial antagonists of the
estrogen receptor. Particularly preferred conpounds of
The 1¥1¢bﬁt1d')rfﬁl@rﬂr('bvﬁﬁbs fR\ee dGtcbMpdund ascoRihga@ tidiislentinh, fr (ha Eﬁain&hcture ofa

e R ot e G B 5P SOMRBLALR Rt} SpbaBEES: i
condiﬁ:lgﬁ[rﬁf)daate'ﬂq;{/hﬁ cSRFROaRr At hiiebel titsedby H mdtyd bhthisinbétion are

in the treatnent of di seases or disorders
meﬁgégﬂgﬁﬁéﬁﬂﬂﬁpﬁﬁ“@strogen receptor activity. In

particular, the conpounds of the I nvention that are
agoni sts or partial

oni st t he estr of re pLor
The GEaynLSR B G BAEHERL BT S EORE G Pt SUF csrgrse vy
with fhlepatibil&RomphRE] tthé’l%uta @O RinShiStra0ion, Pl subjadt uadHd freBinsnt Ciflcludmg the type,

e R e S5 o e S e BROPSR Bl ot
subje@ﬂﬁlﬂﬁﬂé"ﬂ)ai;ﬁo‘élaﬁﬁls%rhg oEBﬁaéa@é}ﬂhgrtféﬁtg@taﬁ)ﬁ/elmwsbevebl@eQ\nl didinarily skilled
the treatnent 0 i seas or 35di sorder,s for
PhySKBh QTR At SBBHPSEL B S5ITT B LR ST OR T e gt o the dug
requiilts HGRIMt, COGER bOArredt the proghes at tel condWon.
2009/ 127686PCT/ EP2009/ 054521 dinical conditions for
whi ch an agoni st or partial agonist is indicated
Oral Hdﬂs@kdd dethe Eiéﬁenﬁﬁleeriﬂﬁﬂi whieiuide@ Gortil, indieine cffegs wilb@ange between about 0.01

ract St e d ;
e PERGHET D UL PR PB4 P oP e S Cab BE Sl PRgne per ke of
bodyl \ﬂa@gheﬁé&ﬂéiy dn@ﬂ@/cﬁyﬁf) 10 Plg/kghial,a8d #oQ |preffﬁ.‘zﬂaﬂ)dﬂ) D\baSS@:mg/&g/day, for adult

di sease, nitive functio C
humagg, gﬁwra&eﬁglsm@artfaf‘e‘foglpo %t?@ftd%;tf%fuqug W&@S‘ﬂ@é‘t@ I8 e orother
formy afSehe@itichPRtided iidekde et borpditihg 6.0T, atosomi, 050!0953 £,¥,0,10.0, 15.0,

o0 I STAL DS i e L5852 LS g v doss

to th&p’dﬁ@ﬁt&@&&hﬁféd P\&ﬁddn:a:lnerd Qgﬁﬁkb}’ aintadm3 froammhuwmg ;mgcto laeouf 500 mg of the

r ost and/ or

actlvF &ggl%lg:at Feéaéfyrfb %3 giulnrélg % ?@68 ng é’f %c(t)lﬁpmgregwnt r%{avenously, the
mostlp&\fﬁf&lld&ﬂ:s Mlhﬁn@r’ﬂdm ﬂmhtﬁ]‘ 1 ’@ptbbut ¢ niglap/niimitt theink a eadstpintte infusion.

0 axis o
navpagfiod or TR by =0t LAy b SR gR e iy dose, or the
total ﬂmtimmgé inA$ bs adnithietete é (flVlded)iodesd)lf saagege o Gtor fnlnemtaes Furthermore,
RS ST ol B0 BB Pl PR oo
suitablg Q&tfaﬁisalt@hitcm loglvie Ggrmﬂénnvﬁoutasp) ajingubore forge Détlna'n&!iermal skin patches well
oo SRR T WAL E B R BB e MR b e
systd'nn aenribiagentenisedioh efly of dﬁpse etssnmmmoqcs earthmrmo paersitent throughout the
dowg@&re55|on post - partum depr essi on, prenenstrual

, mani c depression, denmentia, 150bsessive
compul si ve behavior, attention deficit disorder,

tt.enti.on _deficj t|V|t I sprder.
Wh1§ té%p(g%lﬁlg for rqct g ch be ad 1¥nls(?el? alone 1t is Ipre?e%Jole for it to be present in
a pht[fﬂlﬂ(&g&cm?fbtmullﬁeﬂrdr ncgnmhsmom d:&crcstdmgm tble pﬂventsm lparvaiss spharmaceutical
formufe‘ Eon co?n%rlslfc’lg a compound according to the invention, and a pharmaceutically acceptable dilu-
ent, excipient or carrier (collectively referred to herein as “carrier” materials). Pharmaceutical

compositions of the invention may take the form of a pharmaceutical formulation as described below.
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di sease, Al zheinmer's di sease, Huntington's disease,
anyotrophic lateral sclerosis, spinal cord injury

WO00%1E686aut oi mmune di sease, inflammation, | B[BCT{FB’S009/054521
sexual dysfunction, hypertensi on, reti nal

e ner at.i on, [.un C cer col on c
The GG Cth P S RGP e BB RARUGE St L REC g, pareterl
(inchdii&fgtsu%taﬁi&ﬁh@,&ﬁtrafd%m ﬁtﬂﬂmdscﬁhﬁ lidngéroeaibeluHeRfusibi], identraarticular),

.. _.enbadi ment of nventj o he present
bl R4 P FEUE B OB QI PP e B RS B ERBy o vrious 5pes of
metefRll G{Sé%)pke’swn%edlfer(ﬂﬁ@)[ R58liARM, or nﬁﬁﬂﬂﬁtﬁﬁplﬁé’thﬂsmtraﬂ:ﬁmh% Sﬂdlﬁplcal
(incl OStdLe ant umcgt S %gci]lélg{m%g]g{ ! uaslgFtl%l %%}H&%é% rgosafmtable route
may 8&pend lpas, hBJSex(nﬁﬁle,hﬁlfI cohliiishas)disortien®ltiesrecipisntpr ef er abl e

for patients that has had an androgen abl ati on for

treatment of prostate cancer. The phrase "depression”
The ﬂoﬂﬁdléid)ﬁ§mb)t1&oni\/élldihﬂ§r bé predehted intudit doRag©fort @t @S She\tRepared by any of the

meth ST £ B SR aBr oGy B L 4u) BRI b oL eRe gocive

ingreARAli iftalassoeimthintwitinhe @t WAKK eonistittiss et oL At Soiw@gsredients. In

T N RENT A AT R —

1ngreﬂi’éidta)l’rlth 1efdidadasiRrsiol Gudlgl@isidad soiitl batlert of botthandttliedpif nEBdsar®) shaping the
0 xi s, of condition in a mamual 35nedi ated by
pmd‘g“ﬁ ng%%{‘?g Eﬁdng%@ﬁl%r, whi ch conprises administering to
the manmal a therapeuti caIIy effective anmount of a

C ou accordin i ni cal : .
FornG TR 158 ah et AT R By eEls T GBS g B psptefag dserte it
such becabﬂﬂmt @chdny pitlher tanéthadh @Lfntdn’ﬁ@ i mcmﬂinmmﬁd am@nt of the active ingredient;

ferably those described ab T liquid, f
asa Ig)(‘f’ %f%ééb@fﬁ 5887 ‘b%‘i@ﬁﬁ!"“rﬁé’m a?ﬁfg'ﬁs {9814 o% 7 ggr-aqueous liquid, for
exanfpleQ ielibds, ﬁiﬂ@&lrdss.ﬁsmﬁ&@ls OOfy@INE anaCal- ﬁhl-vwgerﬂQultl kmulsion or a water-in-oil

nuf for
i PRSP s SRR S YU il FOH e e A By an

estrogen receptor. CI | ni cal condl tions medl at ed by an
ce b od_of
i e R
Comirﬂaeecambllamna@foe aeharuebyi cmg)paehn@h 1\Aﬁtii:abh mashineitel katigel ingaedient in a free-

ﬂoww? Vsﬁchaast rpf%\l’v@%l la’llt rar(l:ule%fg %oréally thxéd w1{h aco c%s 2 Kior 1can¥ Ynert diluent,

lubn@dmg,muﬁztce attivoorg dltﬁefsngub@rmdt/[oum@ﬂetabms may h@nade biy molldghigiga suitable
eci age i ght ﬁ al
machér(l)en dn%ﬁl(r)énoﬁ) I,v]veer’gcli‘I (gnéf&lr\llg IH%L}F eéi wi enallneg liqui dlglg:tn‘f CThe tablets may
opt1oﬁqaltydiel cottedodr stch&l anﬁl(ﬂlas bbfeemtlated pdasttd proplde $lbe o amtrolled release of the
or. di.sease bei ng treat
act1ve 1n\¥redle{1t theri{n ‘glﬁe r%sgrrltlchp(gﬁldﬁ (ian dte Id ?%(a lev%% admie}usteredsm a form suitable for
mnna.daaettereieasa:rdr axtergled mlldam dmmndmia rblaamdlektyndd;ét@afam @e bamddicved by the use

i.be th no.un ired .t
of suR b%e ek a acelglﬁgltcgr p%slltlogs comgotns%l EGhe Iggegenrt é%nq t %rgﬁjartwugrly th the case of
extemlembildaa;eohy thEnglof dos@gash ef subctmanpans sieplants mw@mbmmmpmh"élw present

compobm(gs calbalé(%_ll)']eeagn{]nqsltgrea:‘& ]Ep% g]]fgf Ee;gfjf/ W\év: lglht r Sg?edgst ween
(rmg/ kg/ day) to about 100 ng/ kg/ day, preferably 0.01 ny

Exenpp%ry l(<:g]fn}%:)ofsi'tions for oral administration include suspensions which can contain, for example,
microcrystalline cellulose for imparting bulk, alginic acid or sodium alginate as a suspending agent,
methylcellulose as a viscosity enhancer, and sweeteners or flavoring agents such as those known in the
art; and immediate release tablets which can contain, for example, microcrystalline cellulose, dicalcium

phosphate, starch, magnesium stearate, calcium sulfate, sorbitol, glucose and/or lactose and/or other
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body wei ght per day (ng,/kg/day) to 10 ng/ kg/day, and
nost preferably 0.1 to 5.0 ng/kg/day, for adult
WOrRPIR3686For oral admi ni stration, the conposi FICAEP2I&54521
preferably provided in the formof tablets or other
excipgeg]r;ﬁrrlgp%sﬂ gxrt%ls(’lgr%t %tlltgggaIP 9 8{1;691%91 I?ﬂir(?cérsltcs: %1? %s glﬁ? kniﬁn 61 the art.
Suitable bthderd hcfide &bkch),gelhX) natﬁlﬁﬂsu@&@ suth b él@d’o@eﬂ&r befa-lidi@e, corn sweeteners,
redient for the ustmen

natur%cﬁtgld \é}glglggggu@sosu? astaﬁ%napg?gag%{ qr ngﬁt | G {e,ecarbowmethyflceﬂulose poly-
ethyl BRI ®ates ydihe Bkd. YDigmegrabRSnclude Mtﬁm ﬂihntﬁ)tldﬁ]stal’@ xlhéthylcellulose

agar, gg%gélteggagﬁlng %‘%B{&‘Bﬁe li & B iTﬁ%cogfp gl’ég SE)HP'HE Ig %]ﬁif) lbg dehvered through

the ofaDI:arvﬂy B QEhtal dnbRr BRG] a@hiafsestioad MbliRe fabltsl donfpRedgid tablets or freeze-

_ from about 1. to ahout m nute durin
dried gt p PRI oH ST G A A BIeD e B O pose
formblB@ngRhESEIRht doﬂljé@ﬁlﬁ(spﬂltllﬂﬁyt cﬁk@olﬂﬁgﬁﬂueﬁ{s SlidhGs hianmtos 4@k sucrose
dai l.y. dose,  or t%g t.ota] .dai

dosa e
andl R G 4154 e e GOguator PEge MEh PaBogp e excpiens such

as cellhl6RS (61Rkl) ¥r pofyettiylRes gpcots (PREP rlef:E fdhﬁdatﬁ:dhﬁbﬂiﬂlﬁdﬁndi% an excipient to
sent 1. nv

t he ion ca e a in
i S P S STBSUT ) SU P REPERY sl (1PMO),
sodiuEEHrsdx @ neth9T ceMlinldset(BAMEY| @fialed anhydide @Spolysdr (. (g ez), and agents to

f ft d | ski h
NIRRT e A AN,
agentsARd §t&bilBeBfimag also aa Sd?ﬂédl fepkasd ef fiabreatiorsang h&lTLulirh&ntdmagﬂhese dosage

ad istration w| of course, b nti.nuous r
formg AU TEBPTH e MO G G HE TG o B et Sgtum acctate
soduiﬂmzﬁl(mdefand e ps Fobbial ddafinidtheomiatiqiie formgthe dtaédlhg b@'mﬂaﬁents can be
comtﬁ?e é&ﬁa%}g hr%g ngrlhg)gﬁza@élch llcaIFy&FY‘FBF hl? 11%% cgllrrler suoh as ethanol glycerol,
watef; @ipsiikd. on. Accordingly, the invention provides a

pharmaceutical fornulation conprising a conpound

according to the invention, and a pharnmaceutically
The angpemidbl fe ﬁt'elsdmeint/entien(é‘zinpise e adnimi@iafeﬂ inetlhe fozlof Bstsbruedejivery
syste%ﬁ;sﬁl%%gaqt@ﬁ 851? ,51% a%%%}gs Flr ! erl%l%e ves1clﬁsv aer)ﬁitmultﬂar}lreég?r vesicles.
Lipotcakes cirtte fhiatetiiofm aavapéigphlogibiigdd, 1,2 aipaiohitlyipbospbsidylcholine,

escr.i hed . bel ow. . WO 200 8 09/ 054521 The
pm”%%ﬁﬁ#ﬁ@%ﬁ??@&?&%%?H%?a?]%n %MQ’PE mﬁ§&?£r$he i nventi on
i ncl ude those suitable for oral parenteral (i ncluding
Forrrtugagc Ut g?%??lilqﬁqrﬂl nt rﬁljsga 1on éncl’lurc]lf: ractétreg rg:?lflglu u azgqheougt £ el ‘ét%{} QUBn solutions
whmﬁmmghudMﬂgmfmnﬁmmamﬁksl@m@usﬁ@s@Msﬂu@tthMKmhxﬂ&ydeMHmnmmnmc
with eq) Q0. a ro:latz S HX%@E ol‘s?cglploe{lt e\lln%ra Q %}S,ISZ gen}églgrg zriqoule%tés L#G]UIC S%lSé)Gl’lSlO%lS which may
include Eltsﬁdndlng ngernapmd t}hc(kmﬁ@ amsi Tlepgboalatibis mal heghrasgnted in unit-dose or

mult]a‘g‘}% £ con zin}eé% 06 I;c]kamﬁlljci ﬁ%ale eﬁm% ‘ules zrlr%clsx%lalrfsts l%&? G ars}oredt ina frec)e/ze -dried
(lyop:rhﬁpai) domqixmm recfuomgemlamm e&ldltlblhef tbosietile ligmnd anikr,dbsorpidglke saline or
WatebEOé é@ Fﬁtlrgr? Cl R e%ﬁtie]iy p 018rs tg uger ;Egl)(# rantpgr(rz)]anesou%}/ tlc)(%lns\réglﬂgr?s%écll %us e%swns may
be p@paredfirort kierilrpbndecs gmmllés ath Gietsiofi the lkmd@retvm@ﬂy ptsambtac ﬁxemplary

Al |. met hods the act | .
comyiggy ativerert v BT R B el PRAOE g a5l Fjen can contin,
for egamd, isﬁitﬁbké&oﬁ)—[tﬁud)parefm‘rﬁly&(cwslhb difudnsgr edveaatst Sl.Ch lisrmanmtol 1,3-
butallgeﬁ?o:i:‘,}%lfeé,l ))n%-‘:gl F]O gt zlmﬁ? o ngc; ss%gl‘gll :cgfcggﬁe %OEIXIOH Q o er su}{ab‘rfle (gspersmg or
wettin] gﬁces(ﬂlislc&ﬁdmgvagehtsj ihqudink, syatheticensoovr dﬁglmh@es,chnd Ifaﬂtedmds, including oleic

qS ég rlers or both and then, if necessary, shaping

Rt into the desired formul ation.

15Fornu|at|ons of the present%§nvent|on suitable for

oral adm nistration may be presented as discrete units

such as capsul es, cachets, pills or tablets each

contai ning a predeterm ned anount of the active

|ngred|ent ‘as a pomder or granules as a solutlon or
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20 A tablet may be made by conpression or noul ding,
optionally with one or nore accessory ingredients.
wochHMr2deised t abl ets may be prepared by conpr eP&THEP20(9/054521
suitabl e machine the active ingredient in a free-
flow ng formsuch as a powder or granules, optionally
m xed wth a binder, lubricant, inert diluent,
Exenlplddy Edhapobifihs f&ﬂifaﬁaa,(éeroﬁﬂ bf MBalfion dilrsipstration dgnchge Bilutions in saline which

Moul ded t abl e by moulding in a suitab
can B HE TR R FLOG] oL BOVHEP B EO SOt AL Bpigg o cbance
bioavalldbilitRA And/Bedtlier kdlapdlifinghirldisperting ddests bwdhlagthsserk@ywn in the art.

optionally be coated or scored and may be fornul at ed

so as to provide slow or controlled rel ease of the
Form@Bitibné&or rEk@zﬂ QdthBtratidieigibe preddheed Rk & SPPbsitoGahURCkSug @hrriers such as

for exa be. .adm ni st in a foimsuitable fo .
cocoq Fitr GNIEH BYEEoT™ e BREEP T iah uh FaTG paiealy solda
ordinh 81 t@ASeat@Es, Brlliqide shd/@ldiBas e if & régal anhty @/eldadeyheldiey. use
of suitabl e pharmaceutical conpositions conprising the
present conpounds, or, particularly in the case of
FormdQauiseordesical edreiaseatiobyh thé ot fooéxamipe ibﬁ(&Sll}Sdt&hblﬁguaHy, include
subcut aneous inplants ar qsno The pre
lozenégs[f:ﬁgmﬂagg 8?\“&? gxgreﬂlé:ntda AR Yo&e&%@% S Ju %SSSB%TS ai} acama or tragacanth,
and Iﬁﬁﬂﬂp&@{p‘ﬁsﬁg theastivie Iuiglﬂﬁhéloﬂh athgs sualdﬁ‘ﬂ gelatih bt glyarihen lsutd@se and

i ons whi.ch ca anpl e : .
scacity RGBT RO RS 8 TG R p B ioR s F APt cemenugh o Blasibase
(miné&6li odl g@nedsmdi pofpetilyghd)at e as a sus pendi ng agent,

35net hyl cel l ul ose as a viscosity enhancer, and

sweet eners or flavoring agents such as those known in
Preferiaé uiit dosagaichmuniiedi aed those ebredisiag tiadffeetiw: dok, adhepdtbefore recited, or an

cont ai for ex | e crocrystalline cellul ose,
aMH%¥%§?%3&%%%%%@5%&@@?“@@5?%% {ﬁagne5|un1stearate

cal cium sul fate, sorbitol, glucose and/or Iactose

/O e 09/ 1 7686PCT/ EP 05452
It sh <g1? qngﬂr‘?tg()({ tB:ixt hra%(é%on é%(%l% Wgréefhsemts alréclzu%r{ rr%eéln?ned above, the formulations

of thid IlﬂvidﬁtmnSna& Mgkl de bthmeﬁtSC(muﬁimom irt thoaehdvmg\mgardno theeype of formulation
in qugﬁ@g . grueg(%@% € g-g)s geg fé)lr (gr:e:l %Hilﬂl&{a?rlg h ﬁeluc‘?e ﬂavburﬂl%talgjern sl.

sweet eners, natural and synthetlc guns such as acaci a,
Whﬂ‘é)tr lacgranf)%{;]'tdgne ven K o albg use as ‘C(ij tsche a 91)6{{1112}65]1 nt(%r? g %nlél(!hga%eht it is also
possﬂes"bn’theegm@bmrdsto bﬂcsledl dﬁcombtnh‘ﬂmtwﬁh ame bambe furgieascthg agents. Such further
act1v??é(elgl% ¢ el | %‘urt%‘g’redoms algl%? %mfcor% hEb %ver)ﬁ%lqtol? 8%021)9 dlgfelterm%herapeutlc

e conpounds o

agenﬁieﬂor wamplt ah Iantiaiap}hssmh,an@nablyu«a‘an myl -pycletitlain agpnaksefhid/tigr prevention
or treia%J ﬁn? ?fsoasltge(?ﬁo]{orsgsteazngatgg} use %F g{egen alPE I'Z’[;(Cé'l%.gefl a({fég’r?cgr?orrrgther
phmMMRmmmnﬁymmemW$ed F&xmmmManyﬂmompu@sDﬂbm&mmeW@d@nnmybe

effecbveq% %cimlrcl)lgtg}ég at I on nap ion VQ}ﬁh SfFecttive Irg?ﬁo{%]?pqg}g V&l{s I's]ucfhag’ bn antldepressant

U e n S SucC SUcCr os
an argindytior almylmpsmbhmtc[ amgganiy ‘tgsphosphd)na‘@e)d a 'pzﬂh@uc K 1nh1b1tor In one preferred

embgsd(lljnré%ll’fl,lt et co(r)nrﬁgun%aXf tgg 1n|\1/(|3ngign rqg)l/ & eLfer%triveY\yegdglmmgéc‘r: iin%.%)rggﬁlﬁion with an
effective amount of an antidepressant. Nonlimiting examples of antidepressants include noradrenaline
reuptake inhibitors (NRI), selective serotonin reuptake inhibitors, monoamine oxidase inhibitors, tricyclié
antidepressants (TCA), dopamine reuptake inhibitors (DRI), opioids, selective seretonic reuptake
enhancers, tetracyclic antidepressants, reversible inhibitors of monoamine oxidase, melatonin agonists,
serotonin and noradrenaline reuptake inhibitors (SNRI), corticotropin releasing factor antagonists, a-

adrenoreceptor antagonists, SHT 1a receptor agonists and antagonists, lithium and atypical anti-
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10as cel lul oses (avicel) or polyethylene glycols
(PEGQ . Such formulations can al so include an exci pi ent
WOt200%412d68ucosal adhesi on such as hydroxy pr opyICT/EP2009/054521
cellulose (1'1PC, hydroxy propyl nethyl cellul ose
sodi um car boxy thyl. cel|ul ose (SCMC
psyc}gjﬁlﬁ%, d%xp@gle%gfﬁl@p §sa1(1té ogtﬁe ars%lzny ugeaﬂao(xgw)pg S?rgahne examples of

ant1d£é§s£n@ of 1R 8 @laSNIdh ade iR Ot YA 3h, IParoR QRG] BB ophn, Frluvoxamine;
rbopol 934). Lubricants, éﬂldants flavors colorin

examplss At Sodgrersbissf e SHG claggjnciide Huppaetingraamplg © fealispigpoats of he

DRI §RINRIGHO theROS B Spior; dRiniplad BF Sntid&Rehsdnts df RS Q&8 8RIude
15 forns include sodium ol eate, sodlun1sH§arate

Amitggiyliresing Potiepsy Rowleridd Fxampls b gupics! aupayhaics dstude-Elozapine,
Olan;%a%ﬂie %&Hh&fe d&uﬁ{ﬂﬁ’e 7 1@asldokEand ERparRih@par@d H’gdﬁlls&t Nahlififing examples

in liquid form oral drug conponents can
of angighipsiaeluds WWOéﬁﬁepaﬁe%ﬂmd nﬁ%ﬁefi:zB@éP?éPmﬁ% ArAaR el E%Pﬂlﬁzapmes include

loraz&$:aE Rp ARS8 | M8 blazdpath! ERImpIdGR n@Sbkdidnines @chﬁe BQslpirone (Buspar®™),
water, and the |ike. 20The conpounds f t he ent

barbifugj e BRPTEHIA. Srei96 maE AL A0Sk R B 27 SPrfSo s P GF used in

combindgegonme delivery systens, such as small unilanellar
vesicles, large unilanellar vesicles and nultilanellar
vesi cl es. Liposonmes can be fornmed froma variety of

ExanfM2 %P Rai-daRbd §gent il e Rlori &Rk phasRAaelithiioh abddifireatment of breast
phosphati dyl et hanol am ne (cephaline) , or

cancghosphat i dyl chol i ne (1l ecithin). 25Fornul ati ons for
parenteral adm ni stration include aqueous and

on- agueous sterileg |nject|o sol uti ons which i _
% gﬁ{\;mventlon may be

In the B Pl <D 21 R, By TIBhar BRI PRRROMpL
used $0d b st thEBpy RIRCEE adehieot fs@hﬁﬂéﬁtﬁfehtONoﬂlﬁﬂﬁ@'ﬂx@mWéi 4T stdh@ombination

bl ood of the i ntended.r i ent; . and ueou
treatihs thetrisd (RS !U4e @ cPPeevad §‘S‘§ﬁ§’1’“ﬂﬁ§n BRI igatene eatment of
breaf Uﬁ)@&rzdédﬂﬁ)oﬂtgﬁﬂtﬂﬁ: iaRetidnith G&Qcﬂhzﬁi@n 9B Blfoglatag_ehﬁhlbltor treatment of breast

ornul ati o resented in unit-dose or .

cancy gt PorgRSNES S BT BPE DA g U G B SRR

V|als and may be stored in a freeze-dried

IS condi tion re e ad
Nonigtipd RGP ? P01 G B AP FP B RP A Ry odronae,
etldrmteefbaﬁcﬁcﬁna{enﬂn%dtdn% mlmmf&ﬁhlteah@id)/onﬁtfej redrb@ate) $Ridronate, pamidronate,
i ons and sus i ons

t enpor aneou ectjon sol yti

g8 B BB PTG ) B BOIF L o A AL R Cd oot
Prefddfed bipgnik bipHosphid@uicOusluge Aedfonitd et phipneipitiaslly acceptable salts and mixtures

C osi t for parenteral. ad i stration include
ﬂwﬁ?gﬁ@@?B@%@eiﬁﬁg?ﬁgﬁge%wxg Hg$§ﬁ§ whi ch can contain,

for exanple, suitable non- tOXIC parenterally
The argcgs%pc{o%%le gﬁ?‘lﬁhu rg)t r?a%a% lv\ér%/&tpﬁbt cl,flogmg Siﬁﬁﬁ% Ehe ogeﬂ potency of the -
partit§ bPh@plsastt dibsat) Hﬁ fa gcd 8iz& G¢xLint 0dhditivn of th @tamSdal draidinén, the nature

and %Iyeﬁf %%ftst*l%g%%év%ttre (g%tﬁ?r g gvggt;{ﬂ%ilcfagﬁng)pﬁ%s&agé!:tlojr(g ?ﬁls, a precise

pharinfi@lititdiln gffealiad Lncadt cﬂnno@be peafimiih advance\MB) can be readily determined by the

careg%gei(r) (g)llh élgll?a%6 gglyg]grg%r% ei?a{n%)%ﬁt%%%m %eﬁeq%&%{l ﬁ}/ ]“SOPEIE%J q?%%{m?en?atlon from animal
modélngldutieas eildidal @lﬁtﬁesl Gesadliyng appdobtdie sasunc ofti@hesphdnate is chosen to

obtaig)lé\g)ggelr I\?qugz 1bé ?%‘ft ioegg B(?t% E%En@ﬁ%ﬂ {n@%l&ﬁ% gmaunt of the bisphonsphonate
is adliroasred. |Ebbh1|1rhdny,,anaff€b’t106 01al dve¢ ofbiphiddphdnzte itygitally from about 1.5 to

IR T AT T L TR T

presented as a suppository with the usual carriers
such as cocoa butter, synthetic glyceride esters or

pol yet hyl ene glycol. Such carriers are typically solid
at ordinary tenperatures, but |iquefy and/or dissolve
in the rectal cavity to releég% t he drug.
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10Formul ations for topical adm nistration in the
mout h, for exanple buccally or sublingually, include
WO 209%1RFe3¢ conpri sing the active ingredi ent i nP&T/EP2009/054521
fIavoured basi s such as sucrose and acacia or
tra nth, .and pastil
For g B oo Bag e STE Bl e Ay RS e negpot o
phanﬁMﬁﬁt&SEy ﬂﬁ@ta&&&&h@atw&ﬁéfﬁﬂfwmmmefypicalimsmfpﬁses tropiabalt 8.75 mg to

tra |nclude carrier s
o S P S SR BB g oo
ﬂwc&ﬁ@ﬁ@ﬁﬁ@dmunlt dosage fornulatlons are those
contai ning an effective dose, as hereinbefore recited,
or an appropriate fraction thereof, of the active
The doft@o@idls eNthe preseht ingdneiotl ehnibe used decostbiradornt Wit othdﬁr a@fbdsi uséfolnfor treating

to the i di en rii uIarI ment | one
esrop e GRG0 R b TR ey e U e Hministered
sepaxa@@nit giffenmandsidafie the toutshef ﬂi_l%lhp}hﬁ\(:bmgrréregaﬂi divided brsingle combination

formg uﬁ{%d)g{s‘é& {%}r}’gl%%ﬂaﬂgﬁ tﬁg 8%[(}{ € 4P E? }?Itg{ﬁlisgﬂd lr%:g]lg&g éuctl‘ll}ggslr%es of simultaneous
or alteattQureain@ne@e feSermMadhBisteding Oﬁmﬂidzrilder@feteﬁheco'rdmw tIt will be

B N Ty T ——

treatid$ €droléh- Iﬁémmed’tﬁhtﬂlﬁdi’ns\Mdd'dlemﬁ@nﬁd’lpll?{m}a:ofrﬂjfnhthmw witiCdnly pRarmaceutical
ents. ch further, 25actjve . a be further
comginh bisL R e G e Pt o Ro R e BB pey ey b

di fferent therapeutic agents for exanple an

nti d ressant, an anxio an, ant i
The %‘h?t %éléeﬁﬁ’le }Cﬁlg?%s w Fne?}wé%%yegﬁl c&t,nb{nF VP alyt ofmpotm ¢ the present
1nvelﬁf3)h AOPAHe@SEdS for atangipe intthass emonts inditduel ip ﬂE\Ph}’Hmlfmﬂ Tk Reference (PDR)
eat.nme of ncer .or.. ot h rpaceutically active
or asr?gie’e’VIFe CEGHIEB‘F(?%&%F grdingiy esglildrr%goulggs of the instant
i nvention may be effectlvely adn1n|stered in
nat i on th ef nmount s her nt .
WhegeL}gefb]cogg)ogxﬁis Fﬁhe Hlé/%t}tlorsl’ grg rl}l%/ ifize a%omé)hn)z(ll Y w1‘tih Qfie of, glgre other therapeutic
agend{$)] ¢ithprsopedidichtly, oracyuentpanitic fb]lamhg)wfwmamermws aad dosage ranges are
fca_hepsin Kinhibitor. In one preferred enbodi nent,
PIYI§e conpounds of the invention nay be effectively
adninistered in conbination with an effective anount
n_an sant .. Nonl i t|n
Whegl c?m reledr\xg{shsagn ds res ar&tdaen arr]161r()%(r: eaﬁa?t?ﬁ?c@ tlg atn%E%lmc bisphosphonate or a
cathdpsil IKbllnhlbﬁ(ﬂ t(ne\IRin)poumie log &triovie (I3 epboempoyed ipt i ght ratio to the additional
bi.t or s sg inhibitors, tricyclic
agma%?m gﬁf% ggﬂ nggbﬂi 8%§nﬁ%e reupt ake inhibitors
(DRI'), opioids, selective seretonic reuptake
The g’oﬁn%%%r? g?{c}}e(ﬁ) Venq;on%g Xecslcrl(l:)b%% ?(b Ie 91%3 ﬁI?CPlFSg rb%ﬁonra]lﬁg %gﬁlbség%({ 1%rm, as a
diagsstiodgeni for thmdiag‘nomadﬁcenatwm esspeatpd aklemaltﬁtmcmrtd e estrogen receptor. For
cortl - rel j factor antagoni sts,
emié%ﬁ?&%éfec a%n?%@%ﬁ?% gi%§%¥1a recept or agonists
and antagonlsts l'ithium and atypical anti -
2009/ 1 6PCT/.EP2009 I af
e Gy L B PG AO T MR At MG Lo SPIR B pl usc o
referame cSepdund in mehode mﬁmoeamgbthamgm;wmpes@aagmsstefamtatmnsts or partial
ass._Venl af axi r
f th
anta%n%:sllsto;ffhg eth) IR rvig glr%hishtge 1nvén?181r1 ?x@wd £ rgéé?cgd e%lrscéoverngﬁa ligand of the
estrogén Iteh@tOSNlHiCh chramsed use bﬂd@n{puhr@b«étthenevenfeonamp' Icespcmfld of the invention in
t ressants of th j ég e
b G R s Pegbaf e Mo e BOSRR hOS L Grmperiive binding
expetih@stsn whch Ibnhémg of a compound of the invention to the estrogen receptor is reduced by the
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5Am triptyline and Dot hi epi n (Dosul epi n). Exanpl es of
atypi cal anti psychotics include: C ozapine,

WOoQog2aeione, Ri speridone, Queti api ne, Zi prasi ®6TEPIHY/054521
Dopani ne partial agonists. Nonlimiting exanples of

e B AEHOE BR Bk 5B BEamsr or cvme sone
estrog el Gddtr-bifdiag &RaBlkridicPthaz bt asmpoandofdhaizameann ingueripd. es

of non-benzodi azapi nes i ncl ude Buspirone (Busparc),

bar bi turates and neprobamate. One or nore of those
Numérbhﬁst sbﬁhetf&ﬁbdtesd@ ﬂfe%ﬁlﬁ]&ﬂﬁl&s dTehe ph@ert $i8ention cﬂ.tObE(Ih&bllsaHiyl a@y person

es of ant cer a ts.i Iud x| fene
st PSS e SPIEE -RRS Lol 5T BT BB, ny
meth&ﬁ'éﬁi@tr in theHdRathild Q‘or&N@?ﬁthEdib&If idoles ffd)ra:iﬁlﬁlﬂe EIﬁcE)lds wdit @, WyJ. Houlihan

b St B Bt B AR O S PSSR, 200 e

Rev,, 2008) 107, egt3oenbd:. oMo 2o0] §)39 ©xIP; 88 Bbors el Chem. Lett., 2007, 17, 902-
conbi natj on_treatment therapies

ound of
906. ynRinibst rpepsiie YAt tb%BPtﬁ%ﬁf F W?ﬁ%ﬁlf‘té‘i‘?ﬂ%‘fl%‘ﬁ & ARRi e any
1n1t1a9f/ p@ﬂ@x’é& torga®iccording ‘ﬂﬂmé) {hRéehtioh cdnlte chimetat inrnédther compound
onbi nati on mntpnaro se inhibitor treatnent of

mmm@F@ﬁ%@eEHW@@P b nd of the invention in

combi nation with ral oxifene treatnment of osteoporosis.

20 hbnlln1t|ng exanpl es of above-nenti oned organic
GengrplMgthedhonat es i ncl ude adendronate, cl odronate,

etldwonate I bandr omat e, i ncadronat@, m nodronate,
R3 nerlhronate kisedrpnate, pirkgdronate, pam dropgte,
dronate, z nat gp) phar i cal | ye)acce

N
/i

orest er eof—arrd Bt hereof™. Br
ra Preferred organi’c phosphon&ée Acl ude al endRonat e\
and pharmaceuti cal cceptabl e sa and n1xtures
25t hereof . Most g %§d is alep L nonosodi
trihydrate. The preC|§ dosage of th |sphosphonate

will vary with the deosing schedule, the oral potency
of the particul ar bi sphosphonate chosen, the age,
(a) ﬁd/hé@de SR26si @ phoSPAE IN N Qifh s BfetityR Be AR AR, chﬂuehé.j man, the
(b) At LY, 2digerebtetrash@roethgne OfHFt ()eBBdi @eM der to be treated, and
ot her rel evant nedical and physical factors. Thus, a
preci se 30pharmaceutically effective anount cannot be
Gen&fledtfidde chs isiovady dreeecastscixai abeverveadiddyforde eyntiesived tipyfollowing
1%56 caregiver or clinician. An appropriate anmount can
Exampiesiet er mi ned by routine experinentation from ani nal
"D @RASpland- 150 aRN2 10 - ifill ©@kbrisdntd des]s Bt érdilidug] stan of the general method

gg%&q Hggblée ‘[86 am) nt 61's 6{ tlhgﬁsﬁ E(F(,)H’Sl uPﬁp r?é Eé%lfn?pégsrh%ﬁ%& ando211 are described in

bOTEQarﬁlﬁésolrQUB@ﬁtiBglm bi ti ng amount of the
b|sphonsphonate a stered
36350 B

S,. an
o f EaanRleel 68151 anflold §W&§1§ﬂt81rf§{ags Pgﬁ‘f Vgliv@g?llsg?ps of the general
f r amiRbaptlicdblStol Qe 3Rk bf OBk b@hjogndfof Beddyplaaicohs2 and 196-210
and preferably about 10 t 2000 ug/ kg of body

we iggiescrib beon Shoy! i%?%ésﬁ%ﬁf‘%gﬁgogl 054521 For human
or @xarﬁﬂé@l@ Iahd 135196 ORI dx gérﬁﬁbnﬁth &K N@k @dividual steps of the general
pharmaceutical |y acceptable salts there

ph arckhge aprlicelds fog,thﬁéy}g}&fnéﬁf the Heal PYBRIUpEL %Fﬁ@]ﬁg@fl 69 gnd 173-195 are

UNigtscHOSiag exdayidésaad, BY1 (COTP4-1 § €8, zfsrmmaus 8 75 mg to
about 140 ng of the al endronate conpound

ol Gt B3ad didcxreae] dyktls pHEs glivjug)stogho eecped rathod
of aﬁﬁl%alﬁ@ﬁﬁ %Q?fﬁﬁjésﬂ Ot A irilal cgmpounds of Examples 233-270 are described in

Examples 1-4, 10-11, 14-16, 38-40 and 45.
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The conpounds of the present invention can be used in
conbi nation wth other agents useful for treating
WOo248YBdee- medi at ed condi tions. The i ndi vi dual PCT/EP2009/054521
conmponents of such conbi nati ons can be admi ni stered
separately at different tines during the course of
therapy or concurrently in divided or single
conmbi nation forms. The present invention is therefore
to be understood as enbracing all such regi nes of
simul taneous 10or alternating treatnment and the term
"adm nistering" is to be interpreted accordingly. It
wi |l be understood that the scope of conbinations of
t he compounds of this invention with other agents
useful for treating estrogen-nedi ated conditions

i ncl udes . in principle any conbination with any
c*“%ﬁ@%ﬁ@@éatical conposition useful for treating

di sorders related to edtrogen functi oning. he above
ot her therapeutic agent's, when enploye%?ln cofrbi nati on
wi th the conpound8_of tlhe gresent inventsi be
R3_used, for eyganpl e| t hpse annunga i ndi Rt he
PRySi ©Nans_Desk R encit (PDR) or_as. qfiet
rri ned on®4 of ordhnary skillgin the a
R4 Vlhere the conpounds gf invention are uti in

conmbi nation with one o 'éﬁ ot her therapeﬁ?l*
20agent (s), either concugr tly or sequentlally@che
foll owm ng conbi nati on rati~os and dosage ranges are
preferred: When conbined with an anti depressant, an
anxiolytic, an anti-psychotic, an organic
bi sphosphonate or a cathepsin K inhibitor, the
0 Npld.Uricaikysistef, GHTUIBA(IINE. AsB: (se PEAPCydd i n a wei ght
(daBBr, ¢yCt,he additi onal 25agent within the range from
about 10 1 to about 1:10. The conpounds of the
Generaﬂ‘ﬂ/? a wgnre1§r1n re:gésja%%on e nﬁz oag?\%QVafs klge%tf&?tge sygﬁééisocﬂ‘%x!a%ple 6.
10 dlagn03|s of condi tions aSSOCIated Mﬁth mal functi on of
tnqgen receptor. For exanpl e, such a conpound
CknﬁﬂFwﬁélrgdloactlvely | abel | ed. 30 The conpounds of the
i nvention as descri bed above, optionally in | abell ed
form also find use as a reference conpound i n nethods
of di scovering other agonists, partial agonists,
ant agoni sts or partial antagonists of the estrogen
receptor. Thus, the invention provides a nmethod of
di scovering a ligand of the estrogen receptor which
conpri ses use of a conpound of the invention or a
conmpound of the invention in 35labelled form as a
ref erence conpound. For exanple, such a nethod may
i nvol ve a conpetitive binding experinent in which
bi ndi ng of a conmpound of the invention to the estrogen
receptor is reduced by the WO
2009/ 127686PCT/ EP2009/ 054521 presence of a further
conpound whi ch has estrogen receptor-binding
characteristics, for exanple stronger estrogen
receptor-binding characteristics than the conpound of
the invention in question. Nunmerous synthetic routes
to the conpounds of the present invention can be
devi sed. by any person 5skilled in the art and the
possi bl e synthetic routes described below do not |imt
the i nvention. Many
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met hods exist in the literature for the synthesis of
i ndol es, for exanple: Indoles Part One, WW J.

WORGA/12e8e (ed.), 1972; Indoles, Sundberg, R FPCI/EPIOE/054521
Het erocyclic Chem stry, Joule, J. A; MIIls, K 2000;
Chem Rev., 2005, 105, 2873-2920; Og. Lett. 2006, 8,

5919-5922: and Bi 8¢ Med. Chem LeN-NH,2007, 17
902- 906. A nunberiéilﬁ§§3|ble thgtic routes are

shown Rghemati cal | W. V%erg priate, any
10|n|tﬂa pfuted co o NNg %@ the

i nvent i -be*conver ‘rnTURanoth conpound
accorffing te the |nv by known é&jﬁods (a)

Aryl i odi de, PotaSS|un1pho Bﬁate 5\

N, N - di net hyl et hyl enedi am™ne, Cul, Tgrgéﬁe; (b)
t - BuLi , 1,2-dibronntetrachloroethane, F;, (c) BBr3,
DCM 15General Method 1 as shpwn in the reaction schene
above was usedNfor the syntfhesis of the foU ow ng
Exanpl es: Ex les g6-159 and 211 - gul | peri ment al
detallsF% |nd|V|ﬂu eps of th ral net hod

appllcabﬂ or t I sy (ehe flng] bunds of

Exanpl es*46-189 and R{1 are descrlbqﬁ anpl es
1-5, 16“and 3 0. 20 Exanpfes 160-162 and t96- 210 -
full experi At det ai | g, he |nd|V|du/f/§‘eps of

t he generaIRﬁﬁtﬁgg appl|cabl Reor the syRd iR of the
final conpounds PP Exanpl es J80-162 and 196- are

descrlbed i n Exanpl es 1-4, 8 16 and 38-40.
npl es 169 and 173-195 - fuII ex eri ment al %F%&Lg%
r U
gLJ;%?%%E%%% Etaﬁ %?@E ag%c tpélf D gprus o>éychlorigde
e 1% are %bea in Exanpl es

1-4, 8, 10-13, 14 16, 20, 25, 38 40 and 45. Exanpl es
s of

233-270 |1 .e [
Geneg%iﬁeého&B ﬂslggowd]elﬂéf é?ac%]t %geéne a%oYe wag used ed f%)rnﬁe %YHQICS\{A cq{ﬁlimples
212- Sgﬂbtnh asi. SFLﬂ)lfexpeh'aqehlal‘kidtalls oﬁqheuﬂdzsiuaifsteﬁxaﬁﬂm grmer2l3BetiRyAGipplicable for
the sx%tﬁems o% ﬁngl co%npoulrzlés ggﬂxgr%pl%sj f’l’Z—ZBQ _ar:!'cil' 271]af}é Je(éCribgc?fnﬂarﬁglgs 2-4, 8,16,

24 and 38-40.
General Method 4
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WO 2009/ 127686PCT/ EP2009/ 054521 Ceneral Method 2

(a) NaH, Rl -al kylester, THF; (b) Aniline, AcOH, (c)
WOREAI27€362C1 2, (d) BBr3, CH2C 2. General Met h&§TERZ809/054521

shown in the reaction schene above was used for the

synthegﬁs of Exanple 6. Ceneral thhod 3 %@)

Awyllo OtaSSIUH]BBOSph te

dl@pt Yy thylenedl , Tqu (b%
Chloros i sq ya& t 2 di Jgne erE
(c) Ph&%phor oxyc e: Na) t
1, 2- lerggg%,tr chIoroe?han// HE; (e) *BF3
Gener a as shown i i _t reactio above
was used forcﬁﬁéiéynthe5|§5o npl es 2?3?Q§§Rand
271. Full experinental detailsOof the individdat steps

of the general method applicable for 5the syntheS|s of
t he fh%al carpounds  of anples 212-232 and 271 @
|

descri Exanpl es 16, 24 and 38 40.

Gener a R4 200 /1 76 RCT/ EP2009
b yp s

R, h
Rs N

7\
ﬁR\G R5/\Q<; iﬁ R5/§<\ R6
O—

(a) 2-(methylthio)isoindoline-1,3-dione, MgBr, DMA; (b) NBS, DMF;
(c) Rqboronic acid, Pd{PPhj),, Nal, NaCO3, DME, H,0
(d) 2- Mercaptobenzmc acid, TFA; (e) NBS, DMF

General Method 4 as shown in the reaction scheme above was used for the synthesis of Examples
163-168 and 170-172. Full experimental details of the individual steps of the general method applicable
for the synthesis of the final compounds of Examples 163-168 and 170-172 are described in Examples
2-4,9,20-21.

General Method 5
N
Rs ° Vi
S R3 Ra
H// : (a) ﬂ\ PRIRC H\\ ;
R4 \ R/ N — =4
4 4
0N / 7\
R5 —_ \R P R /\\
e "R, PR

General Method 5 as shown in the reaction scheme above is also potentially applicable for synthesising
the compounds of the invention. An appropriate 3-cyano-N-arylindole could be obtained from an
N-arylindole via formylation as shown in step (a), for example by means of a Vilsmeier-Haack reaction,
followed by reaction of the aldehyde with hydroxylamine hydrochloride and subsequent elimination using
acetic anhydride as shown in step (b).

The following Examples illustrate the invention.
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(a) 2-(nethylthio)isoindoline-1,3-dione, MyBr, DWVA

(b) NBS, DVF; (c) Riboronic acid, Pd(PPh3)4, Nal,
WONACIOR768BVE, H20 (d) 2- Mercapt obenzoic acid, PEAER@)I/054521

NBﬁ, DNFbGEneraI Met hod 4 as shown in the reaction

S me above was used for the synthesis of Exanples
Exmﬁéﬁf168 and 170-172. Full experi nental detailsngf t he
2-Bromé}l 4-Hydbxys pleps])-afl-inbde-gendioaitritgEpd appl i cabl e 5f or

the synthesis of the final conmpounds of Exanples

163- 168 and 170-172 are described in Exanples 2-4, 9,
Sche®121. CGeneral Method 5 10 General Method 5 as

shown in the reaction scheme above is also potentially
pounds of the

for exanpl e
eactli on, fol |l owed
al dehyde wi th hydr ox 1 ne hydroc
subsequent elimnati sing l1l5ace anhydri de as

shown in step (b). The(followi ng Exanples illustrate

the i nventi on. /O /O

by reaction of thN

i de and

(a) 4-lodoanisole, Potassium phosphate, N,N'-dimethylethylenediamine, Cul, Toluene;
(b) t-BulLi, 1,2-dibromotetrachloroethane, THF; (c) BBr;, DCM

Step (a): 1 eq 3-Cyanoindole, 2 eq 4-iodoanisole, 2.1 eq potassium phosphate, 4.5 eq
N,N’-dimethylethylenediamine and 0.2 eq copper(l) iodide were mixed in an oven-dried vial and toluene
was added. The mixture was stirred under N,-atmosphere at 110 °C over night. The reaction mixture was
cooled to rt, filtered and evaporated in vacuo. The crude product was purified on silica using n-heptane:
EtOAc (4:1) as mobile phase.

Step (b): 1-(4-Methoxy-phenyl)-1H-indole-3-carbonitrile was dissolved in dry THF and cooled to -78 °C,
1.1 eq -BuLi was added drop wise and the mixture was stirred for one hour. A solution of 1.3 eq
1,2-dibromotetrachloroethane in dry THF was added and the mixture was stirred for 4 hours while slowly
warming it up to rt and then quenched by addition of H,O. The reaction mixture was diluted with DCM,
phases were separated and the organic phase was evaporated in vacuo. The crude product was purified on

silica using n-heptane: DCM (1:1) as mobile phase.

Step (c): 2-Bromo-1-(4-methoxy-phenyl)-1H-indole-3-carbonitrile was dissolved in dry DCM and cooled
to 0 °C. 5 eq BBr; (1.0 M solution in hexane) was added and the mixture was stirred over night. Still at

0 °C, the reaction was quenched with the addition of MeOH. The mixture was diluted with H,O and the
phases were partitioned. The organic phase was concentrated and the crude product purified on silica
using n-heptane: EtOAc (4:1) as mobile phase. ES/MS m/z: 313, 315 (M+H), 311, 313 (M-H); 'H NMR
(acetone-d6, S00MHz): 7.69 (m, 1H), 7.38-7.30 (m, 4H) and 7.16-7.10 (m, 3H).

Example 2
1-(4-Hydroxy-phenyl)-2-thiophen-3-yl-1H-indole-3-carbonitrile (E2)

-4 -



10

15

20

25

WO 2009/ 127686PCT/ EP2009/ 054521 Exanple 1
2- Brono- 1- (4- hydr oxy- phenyl ) - 1Hi ndol e- 3-carbonitrile
WOy 12%e86erre 1 / /111111 OH 5 (a) 4-1odoani $EITEP2009/054521
Pot assi um phosphat e, N, N -di net hyl et hyl enedi am ne,
Cul, Tol uene; (b) t-BulLi,
1, 2-di bronot et rachl oroet hane, THF; (c) BBr3, DCM
Schegtep (a): 1 eq 3-Cyanoindole, 2 eq 4-iodoanisole, 2.1
eq potassiunhghosphate, 4.5 eq
N, N - di net hyjet hyl enedi am ne and 0.2 eq copperj!)

i odi de wer e ffi xed i rbﬂﬁo!og YeBodhi-edqvi al and t

was ad e n1xtQ( rgnred under 8re
at 110 i ght . ﬁhe reactlon m,xt ur ed
tort, er ed and vacuo.

product was puxified %n sﬂfH%aéugﬁng n- hept ang t OAc

: phase. Step (b):
1- (4- Met hoxy-phenyl) - 1H i ndol e- 3-carbonitril e wg
di ssolved in ddy THF and cooled to -78 C, 1.1 e&H
t-BuLi was added drop wi se and the nixture was stirred
for one hour. A solution of 1.3 eq

To 2-bydzacd]-b-lpmtotxetphenyht 161 ndel prarserbpritridg ()EXWG Wakasaddrdd eand

3 thléglgne%]o%ﬁd a8d V?Iseqsﬂoltars&!?rg ce;rg(gnat% AP S0 ItétJf%k1§(ltr‘i'-i3l’[eﬂ$11phosphme)

hen quenched by addition of

pallaia @, Trrﬁ eEt@IsIaHt@ RPN EY méde«ﬂmd e viak was Thphed Wmmtm,sﬁa:%@ked and
stu“re\ﬁ'%{ ﬁ)OS’%_%ﬁr ALeg: aﬂg 8o h SRR \QasQB@§&o\9@§ﬂlﬁé@ﬂ9{ﬁ{(ﬁ @xtira@ted with

cru product was purified on silica using
EtOA;p dmépjxﬂtamé thrc[g@Mstlg_a The erganaithiageavas ﬁvaag)@rateg Mrwsi gxfl_the crude product
was s%fbj%gtg SSO egs%d Bﬁg@%@arﬁk}gﬁg}ﬁc\} %ﬁg‘é&}gﬁ@lfﬁét&hg@%@@%ﬁiﬁw 8vaporated,
and identified by 'H- NMR and LC/MS Purity was determined by analytical HPLC. ES/MS m/z: 317.9
(M+H), 314.8 (M-H); 'H NMR (acetone-d6, S00MHz): 7.73 (m, 1H), 7.62 (dd, 1H, J=1.3, 2.9Hz), 7.54
(dd, 1H, J=2.9, 5.0Hz), 7.37-7.30 (m, 2H), 7.26 (m, 2H), 7.18 (m, 1H), 7.15 (dd, 1H, J=1.3, 5.0Hz) and

7.03 (m, 2H).

Example 3
2-(3-Cyano-furan-2-yl)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile (E3)

Scheme 3
/I;l | /l;l [\\l\
N Br 2—Tributy|stannanyl—furan—3—carbonitri|i N4 |
N PdCl,(PPhs),, dioxane N O
OH OH

2-Bromo-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile (Example 1, 40 mg, 0.13 mmol, 1 eq),
2-tributylstannanyl-furan-3-carbonitrile (63.5 mg, 0.17 mmol, 1.3 eq) and

dichlorobis(triphenylphosphine)palladium(II) (9 mg, 0.01 mmol, 0.1 eq) were weighed into a microwave
vial. Dioxane (1 ml) was added, the vial was flushed with nitrogen and capped. The reaction mixture was

irradiated at 130 degrees for 30 min in the microwave and then the solution was filtered. Saturated
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to 0O C. 5eqBBr3 (1.0 Msolution in hexane) was added
and the m xture was stirred over night. Still at 0 C

WOt 20@9/12868¢t i on was quenched with the addition &CTHGHI/054521
The m xture was diluted with H20 and the phases wer e

I e P T -
DCMETAAConbied DCAS plﬁmhlvifﬁe phad ﬂlrm@ﬁ/a Mﬁasﬁis@araﬁdrﬁmerﬂlﬂrﬁne and evaporated

ST I LR ot ulsga%%l g o

(7:3) lpredi¥Rl, ® rémove the remalmng tin reagent rests. Appropriate fractlons were collected and

et AU YRR BRI S SIS SR o o

99% U@ product, as deterrmned by analytical HPLC. (Column Reprosil Pur 120 ODS 3 (C18), 30x100

o S S DRI oA 53 CRRARYE L. o

m/z: 32611 @m}@omss(u\um) CHINMR gdcetonndb, 5ml\rmi) P89 (d, 1H, J=2.2Hz), 7.85 (m, 1H),

748795 %3}[5 {g@{l?%?pﬁg OB B2 s 1 ushed wi th

nitrogen, sealed and stirred at 100 C for 48 hours.
ExaT e4reaction m xture was cooled to rt, diluted with
, extracted with EtOAc and filtered through silica.
1-(4-Hyeray-paaiy)-phpsed- mesl IBindplesladaekbniteildifgness and t he
crude product 10 was subjected to reversed phase
preparative HPLC. Appropriate fractions were conbi ned,
Schegi¢d@por ated, and identified by 1HNWR and LC/M5. Purity

was determ ned by analytical HPLC. ES/MS mlz: 317.9

( MH) TMH); NVR (acetone-d6, 500MHz): 7. 73 (m
1H), 1H, J=1.3, 2.9Hz), 7.54 (dd
J=2.9,

o, Bl gy el gyfe 01

2-Bromo-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile (Example 1), 1.4 eq pyrrole, 2 eq cesium
carbonate and 20 mol% copper(I) iodide was mixed in a oven-dried vial, DMF was added and the mixture
was flushed with nitrogen. The vial was sealed and stirred at 120 °C for 48 hours. The reaction-mixture
was cooled to rt, diluted with EtOAc and filtered through silica. The crude mixture was evaporated to
dryness and subjected to reversed phase preparative HPLC. Appropriate fractions were combined and
evaporated, and identified by 'H-NMR and LC/MS. Purity was determined by analytical HPLC. ES/MS
m/z: 300.2 (M-+H), 298.3 (M-H); 'H NMR (acetone-d6, 500MHz): 7.74 (m, 1H), 7.41-7.35 (m, 2H), 7.27
(m, 2H), 7.23 (m, 1H), 6.98 (m, 2H), 6.95 (t, 2H, J=2.2Hz) and 6.23 (t, 2H, J=2.2Hz).

Example 5

2-Dimethylamino-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile (ES)
Scheme 5
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2-Tri butyl stannanyl -furan-3-carbonitrile
PdC12( PPh3) 2, di oxane OH 20CH

WOROE Bie861 - ( 4- hydr oxy- phenyl ) - 1H i ndol e- 3- car BEATER2PQI&S4521
(Exanmple 1, 40 ng, 0.13 nmol, 1 eq),
2- trlbutylstannqpyl furan-3-carbonitrile (63. ﬁ ny,
0.17 mmol, 1.3 gq) and

0. 01 mmol , e hed IR0

25vi al . Di (Prm)%%hg%i%ed[’ he v
Wi th nitrogen and capped. The reaction m xtune was
irradi ated at degrees for 30 min in the owave
and then the s ion was filtered. Saturate

OH OH

2-Bromo-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile (Example 1) was mixed with excess
dimethylamine in DMF (1:3) and the mixture was stirred in a sealed vial at 80 °C over night. The
reaction-mixture was cooled to rt, diluted with H,O and DCM and then the phases were separated. The
organic phase was evaporated to dryness and subjected to reversed phase preparative HPLC. Appropriate
fractions were combined and evaporated, and identified by 'H-NMR and LC/MS. Purity was determined
by analytical HPLC. ES/MS m/z: 278.1 (M+H), 276.1 (M-H); 'H NMR (acetone-d6, SO0OMHz): 7.42 (m,
1H), 7.33 (m, 2H), 7.17 (m, 1H), 7.09-7.05 (m, 3H), 6.95 (m, 1H) and 2.93 (s, 6H).

Example 6
1-(4-Hydroxy-phenyl)-2-isopropyl-1H-indole-3-carbonitrile (I6)
Scheme 6
N
N /i
[l
A\
o ot e O6
(b) HN\[::]\ (d)
o~
OH

(a) NaH, Ethyl isobutyrate, THF; (b) 4-Methoxyaniline, AcOH,; (c) PIFA, CH,Cly;
(d) BBI‘3, CH2C|2

Step (a): Benzylcyanide (1500mg, 12.8mmol) was dissolved in 150 ml dry THF and cooled down to

0 °C. The solution was stirred at that temperature while NaH (60% in mineral oil, 663mg) was added
slowly. After the addition was completed, the mixture was stirred at 0 °C for 30 min and then the ice bath
was removed and stirring continued at RT for 120 min. Ethyl isobutyrate (1785 mg, 15.4 mmol) was
added at once and the reaction mixture heated at 60 °C for 2h. The THF was removed in vacuo and the
residue was then poured into ice-water. HCl 6M was added with stirring until neutral pH was reached.
The mixture was extracted with EtOAc, dried over MgSOy and concentrated in vacuo. The compound
was purified by flash chromatography [silica; n-heptane-EtOAc (9:1)] to afford 4-methyl-3-ox0-2-phenyl-
pentanenitrile (460 mg, 19%).
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30

WD 2009/ 127686PCT/ EP2009/ 054521 aqueous anmoni um
chloride solution (5 mM) was added and the m xture was
WOR0Y BG¢%€d several tines with DCM The conbi n@§THERA09/054521
phases were passed through a phase separati on nenbrane

and evaporated. The crude product was purified by a
qguick silica gel flash chromatography, using
Step (b)heplediyb3-od-Ryhergbphanenittik: (3)0ngy;, 843 :emb]) atdd-mettrowenitiiewere

dlsso{l\éggl 1% 6{1—? %(}O'I‘Vn%m; ent enix \\llgesvtséﬁ:’sa ez{_t\gdgp atgg(f ll(,a 4uef‘m% 5&%&1'1110 8 microwave. The
solveACeds@biet apotated (Withnd)igne amzlchm,; hé Ieedudlysspllvaba I@izcld&ldl-ﬂmi@@d through a
ot ive 33 79% yi el.d % B! d
Slllca&Jilfggﬁlﬁ 59 Vant%s eﬁrzlio'vgl elmg é e) Iﬂﬂ? kj agus%g;éﬁr?cgi 111 tthnext step without
furthdrPrifidaBerd (C18), 30x100 mm 51.1.m Mbbile phase A
Folinic acid 0.05% Mobile phase B: ACN. G adient 20%

A-100% B. ES/MS nmiz: 326.1 (MtH), 324.1 (M H): 1H NVR
Step (OCEieanietuetibtan20 Kbin)step '(b)&@Snig] ,and]JHF AJ2Gng Meye disgol8&d i iH,Cl, (dry,

1 Sn—é F%(}lsti?};r'eg %t I{ Sg](iﬁrﬁt 'I%E%g(ture vsias actecrpn NaiIC%? / &ﬁ] Cl%@ng%%ﬂase

separatof. Ahhniktax wapheitigd by ﬂenmyatnve) HPLE yd affold thie deborbd2-Bopraptid F(4-methoxy-
phen%—'%?ﬁ?%’-%’%%é%?rdﬁxy@phenyI )-1Hindol e-3-carbonitrile

(Exarrpl e l), 1.4 eq pyrrol e, 2 eg cesium carbonate and

% cq r '
e, PR BIER Sl 5 MES LSSl QUE A o et
dry aH,Cr, (xgéml) a]ih gtirkidat 0 %@B&e(aMed Cﬂa@lz,éﬂull) wes:iaddtd dh@d Ghe@ikigre left in the
st SRR Pl B U PR A R, B g v
vacua ambthe mixeireipetitvmsd @HRPOPEMedihg @g:dmymnewa ra@asauald jusing ephase
verse hase prepara [ :

separfatrora afe (s)or%\éengggs erer%o n@m @auo g lgevrggég%a\?ﬁg?foglﬁ%k@g%&uls?% zé }érepacked
s1hceb;3pluirh‘l-(NN/Rna it AQh-KBptaeud- T )tt<y afivad thd desanedr 16@blydpgry-phenyl)-2-isopropyl-

.anal ytica P. A ; ) 39 (m
RV L S ESRAS, GR 02 08 H00f m2
7.28 BH)IH)W. 2Z7(of, W31), 714 Y, 22)289] (m, 1HM)3,076mo B ) ang! 121 4, 6H=gHHz).

(t, 2H, J=2.2Hz) and 6.23 (t, 2H, J=2.2Hz). 25 Exanple

5

ExardplBX7met hyl am no- 1- (4- hydr oxy- phenyl) - 111 -i ndol e-3-carb

2- Ace{gfi Tl (Jl h?dr()gs B)he§§ﬁ qﬁeméole% carbonitrile (E7)

The title compound was synthesized by hydrolysis of 2-(1-Ethoxy-vinyl)-1-(4-hydroxy-phenyl)-1H-
indole-3-carbonitrile. ES/MS m/z: 277.1 (M+H), 275.1 (M-II); "H NMR (acetone-d6, SO0OMHz): 7.84 (d,
1H, J=7.5Hz), 7.49-7.42 (m, 2H), 7.32 (m, 2H), 7.18 (m, 1H, J=8.0Hz), 7.06 (m, 1H) and 2.46 (s, 3H).

Example 8
2-(3,5-Dimethyl-isoxazol-4-yl)-1-(4-hydroxy-phenyl)-1H-indole-3-carboxylic acid (E8)
Scheme 7

N HO
/i O
\_ /0 . N_¢ @
\ _N LIOH, THF N _N
OH OH
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2- Brono- 1- (4- hydr oxy- phenyl) - 1Hi ndol e- 3-carbonitrile
WOBRA6% 1) was mi xed with excess di net hyl amPed/ERFOQ3(E4521

(1:3) and the m xture was stirred in a sealed vial at

80 C over night. The 5reaction-m xture was cooled to

rt, diluted wwth H20 and DCM and t hen the phases were
2-(3, S DRAR - BBdxazdhe yipn gany drophpte ey Wals-itlokpocaatioadrilt (Exdimpleess was

_and. supj ect ed ever. e preparative HP o
csso et BT P SHO- QAL ¢ SHaP R LN By PP o on hou.
The BiRehrd W@Niluded @eth BYO aidt DR, suldifiedGh bB.1 vRINHEIY(1 WHsnd the phases separated.
The cgge%l?cgprﬂeqréfv%f E:)X il %lteégllfés?ag‘lﬁoeg]gégn% S hrrrc{)r%at%g)%? H?]iné‘l%%hl)/leOH in DCM
as mobild BhsBNESA m/7 34974 (VAED BY7.2 (D9 L NIBR (avetodié-, SGONIBZ): 8.31 (m, 1H),

1 an . S, 6H) . 1 a
7'32'%-% flm’::%ﬁf %%/gnb Eé?n(] 1152 s @pggﬁf(’i 2%592. 1??(5% I3Ie{-) ﬁqdeza(%sb(%n%}{) T
ile (E6) Schenme 6 OH (a) NaH, Ethyl isobutyrate,
THE; (b) 4-Methoxyaniline, AcOH (c) PIFA, CH2C12; (d)
Examglep3 " crpd 2 |
1-[1-(4-Hydroxy-phenyl)-2-phenyl-1H-indol-3-yl]-ethanone (E9)

Scheme 8
Br 0 0
N (a) N (c) N
(b)
O—

00— CH

(a) Ethyleneglycol monovinylether, Pd(OAc),, dppp, KOAc, tBuNH;Br, toluene/H20 1:1;
(b) 3M HCI; (c) BBr3, DCM

Steps (a) and (b): 1 eq. 3-Bromo-1-(4-methoxy-phenyl)-2-phenyl-1H-indole (synthesised from 1-(4-
methoxyphenyl)-1H-indole by a method analogous to that used in steps (a), (b) and (¢) of Example 21
followed by steps (a) and (b) of Example 22), 5 eq. ethylene glycol monovinyl ether, 5 mol% Pd(OAc),,
10 mol% dppp, 1.3 eq. potassium acetate, 5 mol% tetrabutylammonium bromide were mixed with
toluene/water in a microwave vial under nitrogen. The reaction was run in a microwave reactor at 150 °C
for 20 min. 2 ml 3M HCI was added and the mixture was stirred at RT for 30 min. Water and DCM were
added and the phases were separated. After evaporation of the solvents, the residue was purified by flash

chromatography with heptane/EtOAc 9:1.

Step (¢): The starting material was dissolved in dry DCM under nitrogen and was cooled to 0 °C. BBr;
was added and the temperature was allowed to reach RT for 2h. The reaction was quenched with water
and the phaseé were separated. After evaporation of the solvents, the residue was purified by preparative
HPLC. ES/MS m/z: 328.16 (M+H), 326.2 (M-H); 'H NMR (DMSO-d6, 500MHz): 8.35 (m, 1H), 7.43 (m,
2H), 7.40-7.37 (m, 3H), 7.28 (m, 1H), 7.24 (m, 1H), 7.10 (m, 2H), 7.00 (m, 1H), 6.73 (m, 2H) and 1.88
(s, 3H).
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15 Step (a): Benzyl cyani de (1500ng, 12. 8mmol) was

di ssolved in 150 mM dry THF and cooled down to 0 C
WOE/B36%¢t i on was stirred at that tenperature RGHTERZ00QASHS21

(60%in mneral oil, 663ng) was added slowWy. After

the addition was conpleted, the m xture was stirred at

O Cfor 30 mn and then the ice bath was renoved and
ExmﬁﬁEUOIng contlnued at RT for 120 m n. Ethyl

sobutyr 1785 20 at once

1SR PP DUl bl FebB s bR g B0 on  The
THF was renoved in vacuo and the residue was then
poured into ice-water. HCl 6M was added with stirring

Schepi’i | neutral pH was reached. The mixture was
extracted with ENOAc, dri ed over MgSH any
concentrated in The conpound was pu waed by
flash chropea 3 :
to afford
My, 19%. "W * :
4- Met hyl - 3- oxo- henyl-penm@nmmitrile (1
0. 53mmol ) and
100% (I ml). Then
30mn in the mcrepave. The sol vent was co- eyapor at ed
wWith toluene in vacuo. The residue dissolved in

1 (4-@Bﬁ@lyglpﬁgylp-pfpp@}yéﬂHtiW;omp@r@ngg q(fnggmtﬂ {?glo i, 0.03 gl yas dissolved
in 1 MBSF M&ﬁﬁ"fﬁ@ andy, she bﬂb/éngtrlﬁ‘Hgb)ta%H NROK WES0. Qﬁﬂ})dvéﬂé z[cﬁ@d 41\ the reaction

In the next step wit further purlflcatlon

mixtpe ywas ppedie seflisk eveppieht Hescmi g aseagilien vitg 6XHG! aaﬁ  EoAC was addea.

The pHlaEd vk ¥4 tH 3SRl MBR et wpbidtaperalet Dhe cﬂldéﬁﬂ;alucaﬂﬁls purified by
stirred RT overnight. The m xture S extracﬁed in

revergHOEs] PrORERIPNE ity géveﬁh%\%t@ aodse B3 B S2PHAMAH i 43 (M-H); 'H
NMM@a%etBﬁétdsf SRy mmam; i7vi8 (141 ABL 603k, orY, 143€7.18 (m, 2H), 7.12 (m,

d 1- (4- et hoxy-
2H)ﬂH€ﬁ§§3HMmé%%g éﬁﬁ easbogftr?rg (3ng). Step (d):

2-1sopropyl - 1- (4- met hoxy- phenyl) - 1Hi ndol e- 3-carboni tr
ile (3nmg, 0.01 mmol) was dissolved in dry CH2C12 (0.5
Examgple Idnd stirred at 0 C. BBr3 (1Min CH2C12, 50ul) was
(7)-Bgre dinfael 1k SXazdNaIHN €hy d@boty-1-(4-Kyaeoxd phény O#1-iddble-3-carboximidamide
stirring overnight. Sonme drops of MeOH were added and
(E1Q3tjrred. The solvent was renoved in vacuo and the
SchdMexpur e partitioned in 1-120/ DCM The organi c phase
was separated using a phase separator. The soIventPMas
removed in y}cuo and the m xture was chronatﬁquphed
using a preaac ed silica colum (solvent:

Et OAC o 7) Hydroafifnanahydivehidesi r ed /™0
1- (4-h pweqyl)E&leégﬁopyl1H—|ndole ar bonx L
le (1. 1%ny, ) 0 Ny

(m 1H), 7.82(m 2H) 207.28 (m 1H), 7.22 (

7.11 (m 2 .98 (m 1H), 3.07 (m 1H) and 1\ (d,

6H, J=7.0Hz)~

OH OH

Under nitrogen atmosphere, a solution of 2-(3,5-dimethyl-isoxazol-4-yl)-1-(4-hydroxy-phenyl)-1H-
indole-3-carbonitrile (Example 51), 12 eq hydroxylamine hydrochloride and 12 eq triethylamine in EtOH
was heated at 100 °C for 24 hours. The reaction mixture was cooled to rt, diluted with methanol,
precipitation filtered off and subjected to reversed phase preparative HPLC. Appropriate fractions were

combined and evaporated, and identified by '"H-NMR and LC/MS. Purity was determined by analytical
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Exanmple 7

2- Acetyl - 1- (4- hydr oxy- phenyl ) - 1H i ndol e- 3-carbonitrile
WO(ZE‘?%’IZTWé title conpound was synthesized by hyP&AGIR19454521

of 2-(1-Ethoxy-vinyl)-1-(4-hydroxy-phenyl)-1H

L DI S Y e e IR

8.08 QBZ (r5 Hz—m, 78494 (fa,48), 7S -720d)(m, ZH)3B.9648191 2ih; H), 5.78-1.87 (nm2H), 2.16 (s,
s, 25 OHz), 7.06 (m 1H) and 2.46 (s, 3H). Exanple 8
)=% ?SS %Hb met hyl -i soxazol - 4-y1) - 1- (4- hydr oxy- phenyl) - 1H
-i ndol e-3-carboxylic acid (E8) 30 Schene 7 WO
2009/ 127686PCT/ EP2009/ 054521
Examples3l2nglget hy| - i soxazol - 4- y1) - 1- (4- hydr oxy- pheny1) - 1H
[2- (3-5L1mlﬁhgd %uﬁﬁbb@?ll)ilf(ﬂhﬁdt(o@(@mﬂyﬂ 15nmdu\1a£y1@ba$>amuedla tertabutyl ester
1:2 mxture of THF and LiOH (agq, 2 M and run in a
(E124i crowave at 160 C for one hour. The nixture was
4-(3- ﬂhhMLE-@ia Ridinkethi3i80:a él-4TM H-awdothil fyl)peenboD(FAB) 1 wi t h HC1
(1 M and t he phases separated. 5 The organic phase
was concentrated in vacuo and purified with
SchefaBnonat otrone using 5 % MeOH in DCM as nobi |l e phase.
ES/MS mfz: 349.4 (MtH), 347.2 (MH); 1H NWR
(acet ongods, 500MHE) 8?‘(1 (M 1H), 7.32-7.23 (m. 3H),
, g, 6.97 (m 2H), ;
eNid

i ]
101- H | hdol
none yc@_,
nnonovi ny , t BUNH3Br
t ol uene/

OH OH

OH
(a) Diphenylphosphoryl azide, Et3N, tBuOH; (b) TFA, DCM

Step (a): A mixture of 2-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indole-3-carboxylic
acid(Example 8), diphenylphosphoryl azide (1.1 eq) and triethyl amine (1.1 eq) in zer&-BuOH was heated
in microwave reactor at 90 °C for 1 hour. After cooling, the mixture was subjected to reversed phase
preparative HPLC. Appropriate fractions were combined and evaporated, to provide [2-(3,5-dimethyl-
isoxazol-4-yl)-1-(4-hydroxy-phenyl)-1H-indol-3-yl]-carbamic acid tert-butyl ester (E12). ES/MS m/z:
420.21 (M+H), 418.22 (M-H); '"H NMR (acetone-d6, S00MHz): 7.61 (m, 1H), 7.26-7.13 (m, 5H), 6.93
(m, 2H), 2.22 (s, 3H), 1.89 (s, 3H) and 1.44 (s, 9H).

Step (b): At 1t, tert-butyl 2-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indol-3-ylcarbamate
was dissolved in DCM and treated with catalytic amount of TFA until the reaction was complete. The
mixture was concentrated in vacuo and co-evaporated with MeOH. 4-(3-Amino-2-(3,5-dimethylisoxazol-
4-yl)-1H-indol-1-yl)phenol (E13) was identified with LC/MS and purity determined by analytical HPLC.
ES/MS m/z: 320.2 (M+H) and 318.2 (M-H).

Example 14

(Z)-2-(3,5-Dimethylisoxazol-4-yl)-7-fluoro-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-

carboximidamide (E14)
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(b) BMHCI; (c) BBr3, DCM 15Steps (a) and (b): 1 eq.
3- Brono- 1- (4- net hoxy- phenyl) - 2- pheny1- 1H-i ndol e
WO 299412fe8¢i sed from 1-(4- met hoxyphenyl) - 1H i n®EITERY0IHS4521
mat hod anal ogous to that used in steps (a), (b) and
Sch il of Exanple 21 followed by steps (a) and (b) of
chemgihpl e 22), 5 eq. ethylene glycol monovi nyl ether, 5
ol % Pd( OAOR, 10 nol % dppp, n1. 3/eq. potassi um ,@cet@ﬁle
5 ol % t et flabyt yl ammoni um br Qe wer e m xed ™ thN

stirred at )R] for 30 mn e ‘
t he phase e separ at eor h@ evapor ati on of
sol vents, the¢ residue was pu ed by flash
chromat ogr aplyyy, wi th heptane/ Et04g 9:1. Step (c):
starting material was dissolved in dry DCM under
ni t r ggeT &yad), drSarepklee@ld; (b)dHydrokylarBBe hyRdphiasdea Ndid@Oa EtPH
the tenperature was allowed to reach RT for 2h. The
reacti on was quenched with water and the phases were

Step %ﬁpﬁCﬁéa‘é‘ Ghas UbRA iRy @Eﬁi’)ﬂe@t(ﬂ)"@msdllftloh lde2-8303 -Wiaathslisobchd1-4-y1)-7-fluoro-1-
4 h}ggggl@%nxlmgd%%éagbdoe% Exap a{e %)\1}\/}% %@R/é%“ﬂ@%/lggﬁwp 5ml) and
MeOPE (83 anT[or 1dhin. Thekdvd Was s&h‘Bd thz te‘ﬂiﬁ)ﬂ%ﬂﬁg wsallowdddid warkm BORT and the
nuxtlérg]wgs s(tlﬁlied g%%élggglf ke %%J t§ W%%l_q)grapora\t]%b in va7cu<9 0 (m 1H),

2009/ 127686PCT/ EP2009/ 054521 Exanpl e 10
Step é'é)l ao élsﬁlrglgé( %@gg;né ))g 2 hen ydro%ljléﬂlq ?1%' mg,% 29&r b f(l}ll lvs}a?er, was added
solid NaHCO; (23 mg, 0.27 mmol) at RT. The above amidate, dissolved in EtOH (1.5 ml), was added,
and the solution was stirred at 90°C in a sealed vial for 1h. The mixture was purified by preparative HPLC
to provide the title compound (Z)-2-(3,5-dimethylisoxazol-4-yl)-7-fluoro-N'-hydroxy-1-(4-
hydroxyphenyl)-1H-indole-3-carboximidamide in 10% yield. ES/MS m/z: 381.1 (M+H), 279.2 (M-H); 'H
NMR (methanol-d4, 500MHz): 7.68 (dd, 1H, J=8.1, 0.7Hz), 7.13 (m, 1H), 7.08 (m, 2H), 6.93 (m, 1H),
6.77 (m, 2H), 2.16 (s, 3H) and 2.00 (s, 3H).

Example 15
(Z)-2-(5-chlorothiophen-2-yl)-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-carboximidamide
(E15)
Scheme 13
OH
Cl s Ci
A\ | Hydroxylamine hydrochloride, N\ |
N \ DMSO/H,0 N
. N
OH OH

The compound 2-(5-chlorothiophen-2-yl)-1-(4-hydroxyphenyl)-1H-indole-3-carbonitrile (Example 86)
was dissolved in DMSO (0.25 mL) and hydroxylamine (0.25 mL, 100 eq) was added from a 2M stock
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1- (4- Hydr oxy- phenyl) - 2- phenyl- 1H i ndol e- 3-carbonitrile
(Exanple 46, 10 ng, 0.03 nmmol) was dissolved in 1 m
WOR0ONE0¢$6 H202 (1 m, 35% by weight in 1120) X6d/EPRHPROSHS21
EO.S m) were added and the reaction m xture was
hea to ref over..night. The m xt fied
solutigp P#@WM@PH&%&%@A@%@“@&%@% PG ygli%’as &9 V\é?g asmeasured
with ﬁewea)t ehe @ixehrd W SHFrEBAI6o °C Gir\d 8 hings. Vikae eoodndanpigtuetved diluted with brine

wnd PTG e ] D60 bR D O e T R gy facions were

comb®R8 add éiiTht}d, adPiderkiBied b4 H-NMRANNVR,/ 8 cetrigneasdiBtermined by analytical

HPLéOO i %23%? ,_EI}H%Ai(g/l-fiﬁ]lﬁgql}fﬁ"Qfétﬁ;e-(?é)'sgoi\iéz)gﬂ%&(éx_f%g), 7.21-7.13

(m, 4ﬁ|)n7 (Qu(ih) 1H)1 3E3-89pl(@, Tl and 6.91 (d, 1H, J=4.0Hz).
Z)-2-(3,5-di net hyl i soxazol - 4- y1) N - hydr oxy- 1- (4- hydr
oxyphenyl) 111-i ndol e- 3-car boxi m dam de (Ell) Schene
Ex ,ﬂigem ()—I()—I 20 Under nitrogen at nosphere, a sol ution of

1- (211, pgg}%o 4 hgg &ﬁ nyl)2 Zig ﬁﬁfrléo%aél A h\%?fel X4 LB kit & 16)

hydr oxyl am ne hydr ochl oride and 12 eq tr| et hyl ami ne in
Sch SH was heated at 100 C for 24 hours. The reaction
chepe¥fure was cooled to rt, diluted with nethanol,

precipitation fNltered off and subjected to Neversed

phase preparatiie HPL G qiiRRyiiSdkbatees-f racti o
25conbi ned evapomabadam@nd identifjie ;

2009/ 1276 EPZOO S/ NS :
( MtH) , 361.6 ( . : mg@@/ﬁacetone de, gOO
8.14-8.13 (5; 8.08-8.04 (m 1H),

3H), 7.15-7.08<(f 2H), 6.96-6.91 (m 2H)
(1r3n 2H), 2.16 (spu3H), 2.00 (s, 3H). 5 Ex&npl

[2-(3,5-Di et hyl -i soxazol - 4-y1)-1-(4-hydroxy-phenyl)-1
Hindol -3-yll-carbamc acid tert-butyl ester (E12)

To 2-bromo-1-(2,3-difluoro-4-hydroxyphenyl)-1H-indole-3-carbonitrile (Example 103) was added 1.5 eq
3,5-dimethylisooxazole-4-boronic acid, 4 eq potassium carbonate, 2 eq sodium iodide and 10 mol%
tetrakis(triphenylphosphine)palladium. DME:H,0 (1:1) was added and the vial was flushed with nitrogen,
sealed and stirred at 150 °C for 10 min. The reaction mixture was cooled to rt, diluted with H,O and
extracted with DCM. The organic phase was evaporated to dryness and purified on silica column using
1:1 n-heptane:EtOAc as mobile phase. ES/MS m/z: 366.20 (M+H), 364.20 (M-H); "H NMR (CDCl,
500MHz): 7.84 (d, 1H), 7.39 (m, 2H), 7.19 (d, 1H), 6.93 (broad m, 2H), 2.42 (s, 1.5H), 2.24 (s, 1.5 H),
2.19 (s, 1.5H), 2.01 (s, 1.5H)

Example 17
2-(3,5-Dimethylisoxazol-4-yI)-1-(4-hydroxyphenyl)-1H-indole-3 carbohydrazonamide (E 17)

Scheme 15

-33-



10

15

20

25

4- (3- Ami no- 2- (3, 5-di net hyl i soxazol -4-y1)-1Hi ndol- 1-yl
) phenol (E13) 10Schene 11 CH (a) D phenyl phosphoryl
WOZHIYB 7688t 3N, t BuOH;, (b) TFA, DCM Step (a): APGHDERIPG/054521
of
2-(3,5-dinethyli
ndole-3-carboéy
azide (1.1 eq)
tert-BuCH

soxazol - 4-y1)-1-(4-hydroxyph 1)-1Hi
iQ?acid(Exanple 8), di ph¥ k&ﬁ%sphoryl
riethyl amne (1.1 eq) i
¥5 in mcrowave; T8

for 1 hour Bing,Hi%NHm1xtu as bj &ct ed
to reversed phase p eparatg&§+ﬂP[C. Appropriate
fracti ons were g£onbi ned an vapor at ed, Qr ovi de

[2-(3,5-dineth oxazol -4-y1)-1-(4-hydro pbheny1) - 1H

-indol -3-yl]-carbamc acid tert-butyl ester{(El2).

ES/MS ml z: 420.219HWH), 418.22 (MH); |IH NOR

(acetone-d6, 500MHz): 7.61 (m 1H), 7.26-7.13 (m 5H)

6.93 (m 2H), 2.22 (s, 3H), 1.89 (s, 3H and 1.44 (s,
2-(3,9H)met}2@is®[ag@-4(yb))l;—(4A1ydrop<yphe@y1)_-llﬁ-tindyle-B—carbinﬁdate (Example 184) was
. - (3, n~dl p - 4 - (4 L ] o
oA I P ahe el s o o
hourspiThh repeticalnyiktus verrdiried with iOAcand whshedwith brinet Therpragais phase was

evapcgrgtgplo%ﬁfess-w gac\%l) térﬁ}d%kﬁgﬁiﬁﬁe&%&%@%fs@& ﬁgﬁsé ﬁeﬁé@a@iV@HﬁE@. Fractions were

0- evapor at e
combdned Bopgrintgedand hofindl nredukiidsddortifie by TAYMRand hgAs. Pusjtyywas
3 : o il P i ]

ascJIEES oLELE M N OGNS ant g
SOOMHAMH).8 1amd LBA 8 ._32-7(35&}(191) 3H)Ei(.g$-r@m,éZHLg§.90 (m, 2H), 2.16 (s, 3H) and 1.96 (s, 3H).

(2)-2-(3,5-D net hyl i soxazol -4-yl1)-7-fluoro-N -hy dr

oxy- 1- (4- hydr oxyphenyl) - 1H i ndol e- 3- car boxi m dami de
Exani¢4§ WO 2009/ 127686PCT/ EP2009/ 054521 Scheme 12

4-(2-(3,5-Dimethylisoxazol-4-y1)-3-(1,2,4-0xadiazol-3-y1)-1H-indol-1-yl)phenol (E18)

Scheme 16

OH 70

HoN =N N /I{I
NN NN
Ethyl formate I
N e yl forma ¢ N\ 6

NaH, THF
OH OH

(2)-2-(3,5-Dimethylisoxazol-4-yl)-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3 carboximidamide
(Example 11) was dissolved in THF containing 4-A powdered molecular sieves. The mixture was stirred
for 30 min under N,. NaH (60 % dispersion in mineral oil, 7.0 mg, 2.1 eq,) was added and the mixture
was stirred at 60 °C for 20 min. After cooling to room temperature, ethyl formate (25.6 mg, 2.5 eq) in
THF was added dropwise. The resulting mixture was heated at reflux for 1h and then cooled to room
temperature. The mixture was filtered and concentrated. The residue was filtered through silica and then
purified using reversed phase HPLC to give 4-(2-(3,5-dimethylisoxazol-4-y1)-3-(1,2,4-oxadiazol-3-yl)-
1H-indol-1-yl)phenol as a white powder: ES/MS mv/z: 395.17 (M+H), 393.19 (M-H); 'H NMR (acetone-
d6, 500MHz): 9.21 (s, 1H), 8.40 (m, 1H), 7.37-7.31 (m, 2H), 7.26-7.22 (m, 3H), 6.98 (m, 2H), 2.17 (s,
3H) and 1.98 (s, 3H).
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(a) HCl (gas), D oxane, MeOH, (b) Hydroxyl am ne
hydr ochl ori de, NaHCO3, EtOH Step (a): HCl gas was
WO 28e86i nt o a cool ed (0C) sol ution of PCT/EP2009/054521
2 (3 5-di net hyl i soxazol -4-y1)-7-fl uoro-1-
E IS}/dr oxypheny1l) - 1Hi ndol e-3-carbonitril e (Exanple
Xa“ﬂ’o‘ 19 ng, 0.05 mmol) in dioxane (1.5nl) and MeOH
Meﬂ](yﬂzlés $rDimétBylisd hzoma-yFq4-hpbexymsnyd R Hill éetlold-3rearboxylate (E 19)
Sch nperature was allowed to warmto RT and the m xture
¢ e’%ﬁ% stirred over night. The solvents were evapor at ed
in vacuo. oStep (b): To a stbrring solution of o |

added ;
vial for
HPLC to pr
(2)-2-(3, 5-¢H , r oxy-
1- (4- hydroxyphenyl)-1H i ndol e-@ncar bOXI m dam de tm

10%vyield. ESSMS mz: 381.1 (MtH), 279.2 (MH); 1H NWR

"L SRR o g Bl 0 72 1)

21-1), 2.16 (s, 3H) and 2.00 (s, 3H). Exanple 15
AT TR R R A
6.0 n@-@biz Hﬁ@l)ﬁ@ﬂ'ﬂgm\ﬁkd in 0.5 ml of thionyl chloride and 2 drops of DMF were added. The
e SRR R R a0

(0.25 ) and hydr oxyl am ne (0.25 niL, 100 eq) was
Step %]%d S—?E»,g-li)lmetﬁ‘yllzsgél(a%glqlc}h) 1-%1}%9(9(%)};%%}?1? ?ﬁ-ﬁ)r%r 4e|::£car19 loc%flo%%e was
dissolved in 0.5 ml of dry MeOH and the mixture was cooled on an ice-bath. Fresh hydroxylamine was
prepared by pouring a MeOH solution (0.3 ml) of hydroxylamine hydrochloride (12 mg, 0.17 mmol) into
a MeOH solution (0.3 ml) of KOH (19 mg, 0.33 mmol). The mixture was filtered through a syringe filter
into the cooled acid chloride solution. After 5 min, the cooling bath was removed and the reaction was
allowed to warm to RT and was stirred for 10 min. Water, 1M HCI and EtOAc were added and the phases
were separated. After evaporation of the solvents, the residue was purified by preparative HPLC to
provide methyl 2-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indole-3-carboxylate in 16%
yield. ES/MS m/z: 363.11 (M+H), 361.13 (M-H); IHNMR (methanol-ds, 500MHz): 8.21 (m, 1H), 7.32-
7.26 (m, 2H), 7.20 (m, 1H), 7.13 (br s, 1H), 7.01 (br s, 1H), 6.88 (m, 2H), 3.83 (s, 3H), 2.12 (s, 3H) and
2.03 (s, 3H).

Example 20
2-(3,5-Dimethylisoxazol-4-yl)-N-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-carboxamide (E20)

Scheme 18
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sol uti on of hydroxyl am ne*hydrochl ori de neutralized

W th sodi um hydroxide (pH = 7.01 as neasured with
WORHE(ES6) . The mi xture was stirred at 60 C f &CTHEP2009/054521

hours. The cooled m xture was diluted with brine and

extracted with Et 0OAc and subjected to reversed phase

prepar at i %\FEHC Approprlapg fgjactions werea 0 1 ned

and evaporate and |dent|f|:d 5.

386. 3 4 (MHUI L
7.89 (ny 1My, 7/21-7-13 {m
7.00-6. 97 3H) and 6.91 (4
16

1- (2, 3-Di f 1 udyr o- 4- hydr oxyphenyl) - 2- ( 3, 5- di net hyT{ soxaz
-4-yl)-1H i@dol e- 3-carboni tridde (E 16) 10 Scheow 14
15To
2- br orte-Cxalydigiagiie, IDME: BCKL thy dydssy[gminey SN YR ndol e- 3- ¢
arbonitrile (Exanple 103) was added 1.5 eq
3, 5-di net hyl i sooxazol e-4-boronic acid, 4 eq potassium
Step ¢DI bmwmﬁdeqsm@imm@mﬁe degpchf DBIFwéadded to a cooled (0°C) solution

o S AR ST SEL AL BN KO8 L 50

0.09 fmandl)edl dCN t THelt@theddturd Bk dHofved toMArie RThel stieadfor ot The solvents
m xture was cooled to rt, diluted with H20 and

weregyanPtsdad with DCM The organi ¢ phase was evapor at ed
to dryness and purified on silica colum using 201:1

Step émgbr}ngtgg:@%t@gﬂégwﬁ%ygg }?}’IIQTQ%NEH€%& ES& %g@“%jmdg tggtgﬁgt?ja? (60 pl, 0.43
mmo |TQ Bml%f%&/[ﬁ Was adkdlbd to?he]&ude@rodﬂlhbfﬁon@t@:ia)( DOl tufg wad @uired at RT for 15
min. (J\gter fndsﬁ_tj;)fxc%]é%‘ezﬁﬁlpgi afd thesphases v%er@separate%lgAfger evaporamn ofzhe solvents, the
r631d35@as(p’ﬁrlﬁe@m§ﬂ%éltlb§mm 2} préknd/e]t)le flite( Amipdiehd @9 9 e Eyl isddalzol-4-y1)-

N hyét%g-/ol k%ﬁg@%}?}(@%o nydr az&g%g]-gd onarm 2\32§? yleFEEg/idS r\r/x>0 364.15 (M+H),

362.19 (M-IT); 1H NMR (acetone-d6, S00MHz): 7.40 (m, 1H), 6.80-6.70 (m, 3H), 6.62 (m, 2H), 6.39 (m,
2H), 1.65 (s, 3H) and 1.49 (s, 3H).

Example 21
4-12-(3,5-Dimethyl-isoxazol-4-yl)-3-methanesulfonyl-indol-1-yl}-phenol (E21)

Scheme 19
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2-(3,5-D net hyl i soxazol - 4-y1) - 1- (4- hydr oxyphenyl) - 1H i

ndol e- 3-carbi m date (Exanple 184) was dissolved in
WOR0OAH23¢%¢ 10 eq hydrazi ne was added. The resulPGIP2009/054521

m xture was stirred at 90 C for 10 5hours. The

reaction mxture was-diluted with&-O0Ac and washed

h brine. Th gani ¢ phase was jevaporated to
%ess in @ d then pug} ng reversed
PLC. g ac nwere qombi ned,
co trated and t efma%—-product was ere*ntlfled by

phise prepara

1 and LC/ M5, uRity was det ed by anal yti cal

HPCES ES/IMS m z: 3 1 (MtH), 36 (MH; 1H NWR

(et hanol -d3, 500MHz): 7.81 (m 1H),\7.36-7.32 (m

3H), 7.08 (m 211), 8790 (m 21- 1) 'Q™16 (s, 3H) and

1.96 (s, 3H). 10 Exanple 18

4- (B3, 5- Dnethyllmgééol 4-y1) - 3- (10&6/4?
1f

oxadi azol -

1H pagol- 1-yl).phepol {E18) Schene
é-u met Stxa of N4-y1) - =N- (4- hydr
- 16 | ndoke-3 Oxi@ d fe~-(ExampPe 11)
olved in THF i ning 4-A po ed nol ecul ar
The m xture tirred for 30 under N2.
&0 % di spersion ineral oil, 7. , 2.1 eq,)
was adged and the m xture was stirred at C for 20

mn. After cooling to roomtenperature, ethyl foiniate

a)2 oirftotheSCB-aibAL, @Eﬁﬁw REgasEr opwi se. The

(c)) 3%%-\@ mgt&aﬂilex& Wb&oNE S @@GP@G 2 arﬂfa oX oMe, HLd and t hen

(d) OxOnd, & tl\n)em-ﬁQénBB%npemature he m xture was filtered
and concentrated. The residue was filtered through
silica and then purified using reversed phase HPLC to

Step gﬂ)v € (4-methoxyphenyl)-1H-indole (synthesised from indole by an arylation process analogous to

that %Fi%“be‘gﬁﬂeﬁ & {é?ﬁi‘v',;}%ﬁéﬁ Flongolshiia %Sﬁﬁ\ﬁé i Baflies 20, 73 1.
5529[15#535] B@§ AR rﬁxl}{&b-l)zr(nﬁaﬁltﬂaa)u{oh/fdwne- 113—&51&80(9&@61 Qmﬁmdl@ and magnesium
bromﬂ.q)(B mg, %%W%S Fﬁe ng)f_i)d in 66@@&%% stnﬁedlu-}ad?ré'm a%’ggﬁ_}bere of nitrogen
at 908 €hr 30 8. ( 51 Nadhtl and BIOAR GRR/a12A6BIGHEAYER20 0084 28 d the organic
solve%%(sa\lwrg?cl eeva}:}o?ated The residue was purified by flash chromatography with heptane/EtAc 20:1 to

provide 1-(4-methoxyphenyl)-3-(methylthio)-1H-indole in 80% yield. ES/MS m/z: 270.11 (M+H).

Step (b): NBS (529 mg, 2.97 mmol) was added to a cooled (0°C) solution of 1-(4-methoxyphenyl)-3-
(methylthio)-1H-indole (800 mg, 2.97 mmol) in 10 ml of DMF. The temperature was allowed to warm to
RT and the mixture was stirred at RT for 30 min. Water and DCM were added and the phases were
separated. After evaporation of the solvents, the residue was purified by flash chromatography with
heptane/EtAc 20:1 to provide 2-bromo-1-(4-methoxyphenyl)-3-(methylthio)-1H-indole in 66% yield.
ES/MS m/z: 348.04, 350.01 (M+H).

Step (c): 4-(1-(4-methoxyphenyl)-3-(imethylthio)-1H-indol-2-yl)-3,5-dimethylisoxazole was synthesized

from the product of step (b) using a procedure analogous to that described in Example 16.

Step (d): Oxone (152 mg, 0.25 mmol) was mixed with water (1 ml) and added to a cooled (0°C) mixture
of 4-(1-(4-methoxyphenyl)-3-(methylthio)-1H-indol-2-y1)-3,5-dimethylisoxazole (30 mg, 0.08 mmol) in
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Met hyl

2-(3,5-D net hylisoxazol -4-y1)-1-(4-hydroxyphenyl)-1H-i
WOt/ BIGScar boxyl ate (E 19) Schene 17 OHOHOHPCIJEP2009/054521

Thi onyl chloride, DWVF; (b) Hydroxylam ne, MeOH 5 Step

2 mt S, e g syeadgnediopam o RGBSR g T ovr it
1M HUl ehEER-ARavd0adbd dhd A ptlaseExarapdparald. Bhe@rgmic pBasd aswnpbdntrated.
was di ssolved in 0.5 m of thionyl chloride and 2
drops of DWF were added. The m xture was heated at 70C
Step {97 4-{1(4anelhox@pheh}ip B-(@uay ol fahwp | Handef-2Hyl)B, -dimethglisoxazole was

. 10Step (b): . )
cisolieq 18 LSt R Vo soedlte 7556 Jndes PR Gy ymeagh s added
and tﬂéjt@xlnﬁggtu& Qab A ed €W Al t6 R TS hd Ve ke indetOA B weredddd and the phases
dry OH and the m xture was, coQ 0] qn i ce- bat

: d h.
wereBERVEHFon B GYPPHHPTES e BH o G0 By D BUTAL BRRDHe HPLC t
proviﬁ@hJ{*ﬁ-t%di@th?l-i%ﬂaz&ﬁ-y‘ﬂ)yﬁﬁl@%}{ﬂe&ﬂ%ﬁﬂ-ihd(ﬂi-ﬂ ochihendl e 704 Aeld. ES/MS

mo

iz J8tal 1y S U s e SOMiT i, Py G734 m. 200,

7.25-8)b (AIBDf 4.08 @, 2iNB@siheHs eabed 3y A 2009 (gBHYle sol uti on.
After 5 mn, the cooling bath was renoved and the
reaction was 15allowed to warmto RT and was stirred

Exath®6 240 nm Water, 1M Ha and Et OAc were added and the

phases were separated. After evaporation aof the
1-0- BT DRt By b OB e RPN Ly R S aroggapone (62)
to provide nethyl
2- (3, 5-di net hyl i soxazol -4-y1)-1-(4-hydroxyphenyl)-1H-i
Scheggdf e- 3- carboxyl ate in 16%vyield. ES/MS in/z: 363.11
(MtH) , 361.13‘§$A ; 1H NMR (et hanol yd4, 500MHz):

8.21 (m 1 324 7.26 (m 1H), 7.13
(br s, 1H7S-8L (Bros, 111) o 21-1), 3.83 (s,
3H), 2.12 ﬁ and 2Q3. 03 3 ampbe 20

2-(3, 5- Di met hyl\i sofazol=4=y1) - N- hyiroxy- 1- (Z=hydr oxyph
enyl)-11-1-i ndgl e} 3- ear boxam de (FE 25Schene 18 WO
2009/ 127686P 009/ 054521

O—
o= FF R F
Br ; 5 - o
> 4 Q AN 7R N 7/ O
_~N
N c . (d) N
? © N N 9 N N
- O— OH

(a) 2-Mercaptobenzoic acid, TFA; (b) NBS, DMF; (c) n-BulLi, 2,2,2- trifluoroacetic
anhydride, THF; (d) BBry, DCM

Step (a): 4-(1-(4-Methoxyphenyl)-3-(methylthio)-1H-indol-2-yl)-3,5-dimethylisoxazole (the intermediate
product of step (c) from the synthesis of Example 21, 140 mg, 0.38 mmol) and 2-mercaptobenzoic acid
(118 mg, 0.77 mmol) were added to 5 ml of trifluoroacetic acid at RT. The mixture was stirred as a slurry
at RT under an atmosphere of nitrogen over night. 2M NaOH and EtAc were added and the phases were

separated. The solvents were evaporated and the residue was purified by flash chromatography with
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(a) Oxalyl dichloride, DM, DCM (b) Hydroxyl am ne,

Et3N, NMP Step (a): Oxalyl dichloride (75 jil, 0.86
WOrRG1/127686d a drop of DVF were added to a cool @@T(R?@?09/054521

soI uti on of

heptan Oﬁic car rr;%o r%gﬁﬁg % ? é(t?r%rg?fﬁeglgr) qggﬁ&%ﬁ@??é&% %oxazole in

86%ylnlddES/M[S®°x/lz zme (Me-hiper ature was allowed to warmto RT
and stirred for 2h. The solvents were evaporated. Step
(b): A mxture of hydroxylam ne hydrochl oride (30 ,
Step (h) 48BN g, 83 ntnndlew dsyatidaditme cqobd (HIC) s@utip® ofiid] -)4-ineth@yphenyl)-1H-

ST VS AT £ B EARDLOMES T Bl it
warmEb @Ak enisidotorhs sirddtahBT [idrd6 esn. WM e weegyapcaatet DCM méirwater were
adde(g@n%r%l% ep%taée(s) \r;vcr%fse t0 ?eésghgreeo%%)ra dl E?ﬁhﬁfl@%}h‘%{ﬂg tﬁ@x%mﬁ)&ér\{/c?fs bﬁgﬁed by flash

arati € co nmpoun
chrorﬁatcﬁﬁa;ﬂiy (Wllth’hbﬂ’lgdef&@zka% blte ﬁkoyl@ 4-(3-bromo-1-(4-methoxyphenyl)-1H-indol-2-yl)-

b id
3,5 dlmeig%/%é é/ol 1ac)§é§y«%g%n}/b@§%%ig ]éﬂ%@ﬁboj@gégﬁ%@ (())l\(/fllr-nb : e
1H NWVR (acet one-d6, 500MHz): 7.40(m 1H), 6.80-6.70
Step gcq]ibﬁil_ﬂl (1@&16§ Og %1 éx%% aﬁld%d gga(é&)leg t|)78°C}so§L§10£1 Bf 4- %'_groﬁgq -(4-
methd;élﬁhe(nal)-ﬂ Hbndra-2kp)-3 5@@@&2@&4@}6]()10 gignfbtramels uhdeosnydtmpsplere of
mtro%en A'ﬂ%/ JS]ITJE’II;EIQ%? Iré A nége]tll ne?/??%?](gru ()%2 mmogr was added. 2‘% temperature was
allowNE&PWWQ R @pd te Ridinystahstiried oxqp@gblmmwsand BCHEVere added, the
x H20, MeOH;
phase(s‘ée EB%?%% ﬂgtsg%gﬁye%(pﬁ}a%gt goiyphgﬂsl) 1H i ndol e
(synt hesi sed fromindole by an aryl ati on process

Step ?(ga ?ﬂ@%dl&%th%ﬂ%&azgﬁf glg I1 3@ %ek%g%p&%l)( ﬁi—lngr)l-ﬁgzﬁ'@ lzetrlﬂluoroethanone

cess escri
was @§08¢ed Ay E@M ang %mxtgrgagfﬁ]s codledpncpn icp-bpgh qapﬁﬁa)l atmosphere of nitrogen.

BBrgﬁ_nDh?l)e 6 ?&1&\; llirba\’%)s a&&'d Qg(thE féﬁipéra%réjsbé%@ﬁox('& tg Qa&a to‘h”[gﬁld the mixture was

nesi um
stirred over night. Water, DCM and some dioxane were added, the phases were separated and the solvents

were evaporated. The residue was passed through a short plug of silica with EtOAc as eluent. The residue
was purified by preparative HPLC to provide the title compound 1-(2-(3,5-dimethylisoxazol-4-yl)-1-(4-
hydroxyphenyl)-1H-indol-3-y1)-2,2,2-trifluoroethanone in 46% yield. ES/MS m/z: 401.1 (M+H), 399.1
(M-H); 1H NMR (methanol-d4, S00MHz): 8.26 (m, 1H), 7.41-7.34 (m, 2H), 7.18 (m, 1H), 7.11 (m, 2H),
6.89 (m, 2H), 2.19 (s, 3H) and 2.01 (s, 3H).

Example 23
4-[3-bromo-2-(3,5-dimethylisoxazol-4-yl)-1H-indole-1-yl]phenol (E23)

Scheme 21
Br Br
N \ O BngMez N \ O
Q DCM
O— OH
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brom de (8 ng, 0.045 mmol) were m xed in degassed DVA

and stirred under an atnosphere of nitrogen at 90C for
WOR9041126861M NaOH and Et 0Ac were added. The phX§dERRPIGS4521

separated and the organic solvents were evapor at ed.

At 0%122({ %fé})%i%%&l‘%ﬂ@ﬁlﬂ{l%lg%?lgﬁvﬁﬁg ]:Nlasa gJ&ecf tlg r49[g—%¥oo r—ﬁpéf]%etm);ylﬂhenyl)-lH-
ind01]2_'—3(1Tl(3j ,Méﬁg%ﬂmwéﬁh&ntéﬂﬁiﬁw préduer)of dtep () dommehd syntBOIS of Example
| e X

/ _ MS mz: 270,11 (M+H). 10 St b) : _NBS .
22, igoived P ot ST EEPSV A O E BB PBTTBed v
EtOAJze'aglé wﬁﬁfe{ﬂ QXY BR@Nhd brgdnic prasé Wyd doRdedjratdd-hnid Ralgoed (Bf20ersam phase
. nmm

{ in 10 m of DMF. The t erature was..
prepegt Vo HBHCL BPRIEHF e GORETS BT PREH STV, S TGy ESMS iz
385. IRM-10r 383@)9@@@%%?}1%@%&%( a)owgizgm.@rrdl, thp 7phagesm, 3H), 7.17

wer e separat ed. ter tion of the solvents, the
(HL%Hé§ﬂﬁd€L%E§2ﬁ§f$?Hbﬂm6$%2¥§§ chr omat ogr aphy with
15hept ane/ Et Ac 20:1 to provide
2- brono- 1- (4- net hoxypheny1l) - 3- (et hyl t hi 0) - 1H-i ndol e
Example 8405 yi el d. ES/MS miz: 348.04, 350.01 (M+H). Step
2-bréifig-4-fluoro-1-(4-hydroxyphenyl)-1H-indole-3-carbonitrile (E24)
Sh4- 1- (4- met hoxyphenyl) - 3- (net hyl t hi o) - 1H-i ndol - 2-y1) -3
chemg 24 et hyl i soxazol e was synt hesi zed from the product
of step (b) using a procedure anal ogous tN that
descritied i n Exanpl e £16.9420 it ep (d)F Oxdhe (152 ny,

0. 25 |) was mxed with water (1 d added to a
cool e CNnmixture N

4-(1- Nhoxy pdyen (et hypt hi i ndol-2-yl1)-3
, b-di met hyl }soxazote (30 yig, 008>l ) | WO

2009/ 1276 2 m of M he

t enper at ur e darmto RT an he slurry
was stirred a4 RT over night. 1M HClL and E{0Ac were
added and thé phases were S%parated. The ot gani c phase
was concentrated. Rtep (e): N

4- (1- (4- Met hoxypheiy1) - 3- (et hyksul f/pny1) - 1Hi ndol - 2-y
1) - 3, 5-di net hyli sgxazol e was 5dilssolved in 2 m of dry

DCM and cool gd §o7Z8C under .gBBr3 (31 tl,
0 OH

(a) Chlorosulfonyl isocyanate, 1,2-dichloroethane; (b) Phosphorus oxychloride;
() t-Buli, 1,2-dibromotetrachloroethane, THF; (d) BF3SMe,, DCM.

Step (a): 4-Fluoro-1-(4-methoxyphenyl)-1H-indole (synthesised from 4-fluoro-indole by an arylation
process analogous to that described in step (a) of Example 1 [arylation process also described in J.
Org.Chem. 2008, 73 (14), 5529-5535]) was dissolved in 1,2-dichloroethane and 1.2 eq of chlorosulfonyl
isocyanate was added, and the mixture was stirred at room temperature for 2 hours. To the mixture was
added water and the pH adjusted to neutral by addition of NaOH (aq, 1M), then the mixture was extracted
with EtOAc. The organic phase was washed with brine and dried over Na,SO,, The crude product was

purified on a Silica column using 50 % EtOAc in n-heptane as mobile phase.
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and the tenperature was allowed to warmto RT for 2h.

Wat er and Et OAc were added and the phases were
WO2801236%d. After evaporation of the sol vent s PAIHEP2009/054521

resi due was puri fied by preparative HPLC to pr ovi de

st G714 R oM el SRS O Ao

oxycl8ddeladd (H¥hrddktionlrth NWRat (6&6@&1? Déoats., Thb Az Jwas 8ooled t§ mand

co-evéggréte%\}vg}gt-{l?gé 3 resé }_%\bas%i ute }yﬂtlz 5%03&(%% Qv%%l%:zl ﬁ@ﬁ\_&(?ﬁ sa{.rﬂaHCO3, then
brineEXANR ®gad phase dried over Na,SO,. The crude product was purified on a Silica column using

. 3, 5-Di et hyl.i spxazol -4-y1)-1-(4-hydroxyphenyl)-1
10 A’@t{)é&& n-beplppg asmepils PRASE-¢ | yor oet hanone (E22) 15 Schene

20 (a) 2-Mercaptobenzoic acid, TFA; (b) NBS DMF; (c)
Step g@? @u’llfel 1@@%}@%@@&{5 ré)}tftfllels'll%do o%net!'he pro%uct %P srtepd(%) us1ng a prcgcec]ure analogous to
that dbsdribed A-sMp )X yRAGMYL) - 3- (et hyl t hi 0) - 1Hi ndol-2-y1)-3

, 5-di met hyl i soxazol e (the internedi ate product of step

(c) fromthe synthesis of Exanple 21, 140 ng, O0.38
Step NP The @RctodpsiERd Capdabefinaiba -(a&ﬂydiroﬂﬁﬁléﬁly& M@mdﬁle-?%aﬂbnmtrﬁle was

o S0Pl ARG A5 Pl Wt 5.
ES/MaS 0 B34 MoLD) (H31 00 Qe H) SAHEN MR (@ch:tone 264 SNaMHz)md4 RALH, J=8.9, 2.6Hz),

r t se at ed. The solvents
7,39%,23{)%&‘)@‘13?@&%‘:38% nﬁgﬁ'ﬁgﬁg‘? Was pur| fied by flash
chr omat ography with WD 2009/ 127686PCT/ EP2009/ 054521
p%gne/ Et Ac 4:1 as eluent to provide
Ex‘“ﬂl? ( 4- met hoxypheny1) - 1Hi ndol- 2-y1) - 3, 5- di net hyl i sox
(2)- za(ztotlﬁonophaﬁ%)m'eiydroxliS/-(W&yﬂf@ypmgl)-m(ihﬂw-s-shﬁmi@myamide (E25)
Sch (59 nmg, 0.33 mmmol ) was added to a cool ed (0C)
¢ e§1<'3I tion of 4-(1-(4-methoxyphenyl)-1H
5i ndol-2-yN) - 3, 5-di et hylN soxazol e (105 ng, ON33 nmol)
in5mM o /DI\/F The tenpgrature was aIIovved b warmto

was @r were d G

phas ~ pOL(ggLo C Nlhe

sol vent s, $~RU ed by flash

chr omat o 8 Et 0A¢ 9:1 to pr F
4-(3-bro Ffefiyl) - 1H i ndol- 2-y1

3, 5-di net hyhi %yield ES/ M5 mz: 365. 14
(MrH), 363730 (M H). 10 s(ep (e): n-BuLi (10 pd™ 0. 03
nmmol ) was added to a cooled (-78C) solution of
4- (3- brono- 1-( 4H2N OH

=N

N—o
NQ
F
OH

(a) 4-Fluorophenol, potassium carbonate, DMF; (b) BF3SMey, DCM; (c) 1.HCI (gas),
Dioxane, MeOH 2. Hydroxylamine hydrochloride, NaHCO3, EtOH

()

R

Step (a): A mixture of 2-bromo-1-(4-methoxyphenyl)-1H-indole-3-carbonitrile (the intermediate product

of step (b) from the synthesis of Example 1), 5 eq 4-fluorophenol and 5 eq potassium carbonate was
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met hoxypheny1l) - 1Hi ndol- 2-y1) - 3, 5-di net hyl i soxazol e
(10 ng, 0.03 mmol) under an atnosphere of nitrogen.
WOR0P%I27686nm 2, 2, 2-tri fl uoroaceti c anhydri de PETAEP2009/054521
0.05 nmml ) was added. The tenperature was allowed to
warm t and the mxture was stirred over
neotel 49850 4O BN b & TRt e T AECUTREPARE Bk pogfilpincure v
ditut@inghtd Wiersi0d W@ WEE BtOAGDe tahigakd osgaam phakls were dried over NaZSO4 and
1-(2-(3,5-dinethylisoxazol - (4- met hoxyphenyl
concéitriated.GThe Brugld proguc was purified eror %t}é/@whwelswago 4] t@élc\ma'er pﬁane as
momﬂﬁé PCM and the m xture was cooled on an ice-bath
er an atnosphere of nitrogen. BBr3 (17 'al, 0 1
mmol) was added and the tenperature was allowed to
[ I [
e ! LA TSI 08, AR D e
synthmez@ fmp'ép atodikt afﬂﬂept(h)slsgle pwesedireanplosey &ptéﬁtaiﬁ%bedm Example 23.
resi due was passed through a short plug of S|I|ca with
Et OAc as eluent. The residue was purified b
Step b¢) e Plar titteicmpdunt ()N -hydrowy- HéA-hyvsoxyphdngl) é@hﬁ@aﬁéﬂH -indole-3-

carb%( \g%aoxg)(glg %ag%@te%ﬁd:fﬁgﬁ?g}%hdu%f Hfjs)eg %l?(ué'lng Frocedures analogous to those

| uor oet hanone

desciilred 46 B&ayripéd le EFSINBzni6P: 184%1 ), 3pRAHHM-FR Y NMR (pceppne-4 SOOMH2):
8.24 %ﬁ)”ﬁ%ﬁ? %ﬁ)) ﬁ@QM‘l?ﬂ)mﬁ ﬁgy 1 ndlé‘bo 6 §5 (}14-421) 34 (m

2.19
(s, 3H) and 2 01 (s, 3H). Exanple 23
Exa é%zgronn 2- (3, 5-di met hyl i soxazol -4-y1)-1Hindol e-1-y1
| (E23) 30 Schene 21 WO
4-2 259V REBeRCI-EFRSodro3HgpdolAryliplienc] (£28y of bor on
&m%ﬁ 4| uori de-di nethyl sulfide was added to
4% br ono- 1- (4- met hoxypheny1l) - 1Hi ndol- 2-y1] -3, 5-dj pet h
yllsoxazole ({he internedi at eN@r qduct of _step (b Qerom
hesi /BN Exanpl e2 sQ\ h-aR
at/anpi gnt t enpég ur 8o erl ni ght .

was di cd Wth EygAc and W t hipri ne,
organi c phase was concentrat and subjected to

NC. Appropri ate

fracti ons Were conbi ned and evaporated, and identitied
by ESSMS m o 385.1 (M+H), 383@9(MH) and 111 NVRH
(acetone d 500MHz): 7.60 (m 1FD 7.31-7.23 (m 3H)

7.17 1]5)'498 B f 1) 52e, 2038 (5. 3H and 1.99 (s,

311) ¢ (a
102- bronD 4 fluoro-1- (4 hydr oxyphenyl) - 1H i ndol e- 3- ear
bonitrile (E24) hene ),.Chl qrosu nyl. .
Step (@) gyéﬁg]fl‘%on 441 254: 1h8)|;yé> (fqg{ﬁﬁa-me%)Z-ﬁ}i%g—gH%eiﬂG'élsoxazole (the
mterﬁ?ébh@ﬂ%'pﬁfdh@l%f stéa) froBtteisynthesis of Example 22) in DCM was slowly added a mixture
2-di brompt et rachl or oet hane, THF; (
of 2 Sﬂ g}ﬁu‘(aﬁ) HEE%FWF%C afld( ghﬁ'g{l}?&&%} gajt iﬂ_ﬁttﬁagﬁstﬁvled with water and
the {8368 biaGd s e A hE bRanid phds¢@fiscohdtdedtal 4y parificroyiladtlice tolumn using 30 %
EtOAc in n-heptane as mobile phase.

Step (b): The title compound 4-(2-(3,5-dimethylisoxazol-4-yl)-3-nitro-1H-indol-1-yl)phenol was
synthesized from the product of step (a) using a procedure analogous to that described in Example 23.
ES/MS m/z: 350.18 (M+H), 348.22 (M-H); '"H NMR (acetone-d6, S0O0MHz): 8.34 (m, 1H), 7.50 (m, 1H),
7.44-7.40 (m, 2H), 7.29 (m, 1H), 7.20 (m, 1H), 7.01 (m, 2H), 2.22 (s, 3H) and 2.11 (s, 3H).
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20

15pr ocess anal ogous to that described in step (a) of
Exanple 1 [arylation process al so described in J.
WOt/ B 2008, 73 (14), 5529-5535]) was di sPEERG0Q9P54521
1, 2-di chl oroet hane and 1.2 eq of chl orosul fonyl
isocganate was added, and the m xture was stirred at
Examplsd/t enperature for 2 hours. To the mixture was added
4-(3\ B9 Arodtinih fHE2- B3 - @dietifliastatod 43GUIH-aldobY-yBpitknbli (B27)Of
NaQH (aq, 1M, then the mi xture was extracted with
Schegegac. The organi ¢ phase was washed with brine and
dried over Na2SO4. The crude product was 20purified on
a Silica colum using SQE%JEtOAc i n n-heptane as
nobi |l e phegey, WO 2009/ 1 §8©!CT/EP2009/d§‘§2¢ Sﬁep

(b):

A-f1 4- ret hox AT de
was “added 50 qh) phQ . |

reaction neat—at 60 1 Xt/ure was
cool ed t and co- evapoyat g he

resi due
sat. NaHCOZ%; then brine, and.the organi c phasg dried
over Na2SC4. The crude produ@t was purified o Ha
Silica colum using 510 % EtO0Ac in n-heptane as nobile
phas ¢a) PBICep 0% & FtOHE e BFptMe.ndiat e was synt hesi zed from
the product of step (b) using a procedure anal ogous to

Stepa(a)gtélt(?-?/f—&f e@gﬁ%giﬁﬂ?g%tﬁ@oﬁ B)in @ XL oy b 2 BRnk hérmediate
proddctldf GiBP(adrbth Ursontles(s4f Ryt hanyidspividin MOHI(85 %), @antbigtic amount

e DR S BB R s v
throlpharpdlgeof 28lite kShddbirad dzind B:3iddbn @MHidp col3Bd uhdg 45Nk HYQAJ il n-heptane as
bNNg%Sacetone-dG, 500MHz): 7.44 (dd, 1H, J=8.9, 2.6Hz),
mobe St oH), 7.18 (dd, 1H, J=8.5, 4.2Hz) and
7.15-7.09 (m 3H). 15 Exanple 25

stert s i e r o RPE B 23 ST R s gt
was dyrfl ckia¢dofpinethe brod o basS (Wnstg ralpma%u;e;lq anEQus (dothatBESBMeDin Example
2. B b6 e s RSP R By BB 0 s s,
7.442t, DHORO 4Hx), 4 3eh Ry b3ty 2y, TH2i(dd bl £~82Hza 796 Ging 3H) 81 (s, 3H) and
1‘80%/2?]])]]ntermediate product of step (b) fromthe

esis of Exanple 1), 5 eq 4-fluorophenol and 5 eq
pot assi um car bonat e was

Example 28
N-(2-(3,5-Dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indol-3-yl)acetamide (E28)

Scheme 26
0 o)
NO, NH, — <
=~ NH NH
) Q\N S \ ! N
0 0 A\ = =N
N N b ! N i
(@ (o) VW b W
/ /
0 OH

(a) NH,CI, Zn, DMF/H,0; (b) Acety! chloride, NaHCOj3, Et,O; (c) BF;SMe,, DCM
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WO 2009/ 127686PCT/ EP2009/ 054521 heated at 200 C for 20
mnutes in a mcrowave reactor under inert

WOR003e¥er e. The cool ed mixture was dil ut ed WCGTIERRRIGS4521
and extract ed vvith Et OAc, the conbi ned organi c phases

Step WO 50 "&‘;g% of\gﬁ 1_ e Oyéﬁ};‘}) d ?)I- I-Igigr g%ﬁﬁ%ﬁ 2 JJ‘BES G qjsr/hsoxazole (the
mtenﬁid%prbdhcfbfh&pK@ fiemake synthidicofixasple 26) iSDMF /(Wzyer (TthB at 0 °C, was

onpound . . .

added gD SHIPHFS 60200 A% P b TYBRENYR 1o 057 oo g foperate
and tRentdilide® witR Bt CRAG thia @@'inz@pkeélpmm Widilipred dffahd e omuaip plfaag washed with
brine é&%ﬁ%qdé)v%%\? a, %?‘% l?e(r%?( a%%?)ﬁl%eﬁtégt rgia useﬁ awtlhmﬁ %her purification in the
next {t&p). - N' - hydr oxy- 1- ( 4- hydroxyphenyl) 2 phenoxy 1H i ndol e

-3- 1lOcar boxi m dam de was synt hesi zed fromthe product

of step (b) using procedures anal ogous to those
Step U9SZL(3, bBinétiylikxanplie 11 (4-mShddspinngl)-1B60d01-8-afriiftelas dissolved in diethyl

ether%g %o_%gid ic% ﬁn.\‘.hegl %aR? 5@%%@91?@169 @ igljl)’SePng g/lf_f%)l (:hlorl%eﬁ(& %5] agd Igglutlon in diethyl

etherBthO Rhixur8waq leept 4 6)°C aﬁi(sﬂ]lﬂfl@ﬁ ¢or 2 Gour. The solvent was removed and the residue

dlssoi}rﬁg Hblﬁgﬁxs eﬁ%asﬂgt\ﬁ%}%eﬁ %rg%ub ﬁq%{ %f)dE w1tH Ib%r'ieo E& 14‘3[5%%}‘ Tg‘azSOLx The

mixtrd aBfod&e 2ed £XAMsSt mmO@mmheTQMmen themexgfstep.
4-(1- (4- met hoxyphenyl) - 1H i ndol - 2-y1) - 3, 5- di et hyl i sox
azole (the 20 internedi ate product of step (a) from

Step 1(&) ET stk bespEndN-EX3 ﬁ-’fdirﬁetlﬁlﬁ}omamlw wéishydtogyphenydd tiéchdal-3-

yl)acgtprlméllc w%s %’fgmys%eglf?om tlhe pro i ?f s?etpg‘té)zu(s)mg %ggévl\gesang&})%om ‘[8 that described
in Exainple 20k Saneg Johel phaﬁ)e §6qm7r(M—Hb OHREMR Tevetomr¢fa AOCMHZ): 7.58 (m,

S n ldga col um
IH)ﬁg?S@ 2% %}%E$8§€ In ndQI%) Sq’ Leérdazs(L %Dﬁ%%?he p ase}6 25St ep
(b): The title compound
-(2-(3,5-di net hyl i soxazol -4-y1)-3-nitro-111-i ndol-1-y
Exmﬁ?%%%nol was synt hesized fromthe product of step (a)
N-(24(3 5hlimethgisoxzoky-g)-ar(dhpdroygphenyli-hdindid-§ D nis8anpsylfonamide (E29)
le 23. ES/MS nfz: 350.18 (M 1-11), 348.22 (MH);
deﬁﬁaﬁp MR (acet one-d6, 500MHz): 8.34 (m 1H), 7.50 (m

1H), 7.44-7.40 (m ZHp 7.29 (m 1H), 07020(m 1H),

7.08H{m 2H), 2.22-(S, 314) and 2. 114@0 30
N =N NH NH
0 N\ =
N (a) N\ A (0) N
— . o __ o N \_0O
0
/
0 OH

(a) Methanesulphonyl chloride, NaHCOj3, Et,0; (b) BF3SMe,

Step (a): 2-(3,5-Dimethylisoxazol-4-yl)-1-(4-methoxyphenyl)-1H-indol-3-amine (the intermediate
product of step (a) from the synthesis of Example 28) was dissolved in diethyl ether and cooled to 0 °C,
then was added NaHCO; (2 eq) and methanesulfonyl chloride (2 eq) as a solution in diethyl ether, the
mixture was kept at 0 °C and stirred for 1 hour, then at rt over weekend. The solvent was removed and the
residue dissolved in EtOAc and washed with water, then subsequently with brine, then dried over

Na,SO,. The mixture was concentrated and used without further purification in the next step.
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WO 2009/ 127686PCT/ EP2009/ 054521 Exanpl e 27

4- (3- (Di hydr oxyam no) - 2- (3, 5-di net hyl i soxazol -4-y1)-1H
WO.2002168¢- y| ) phenol (E27) Schenme 25 (a) Pd/ CPCT@RRR009/054521

Et OH, (b) BF3SMe2, DCM Step (a):

step (i TPS EaTEPE ARG Pt %?lﬁ@&lﬁsrg?aé]ﬁ-és@ Hgdsbighpaftntos-

y)mdthMBul ibRins I R githesizéd frxa thalpeoddé of vies(aphisigzal preddireianalogous to that

s S R S PHT Sl E 9t sowr

7.82 (h,glab), 7. H0E200inX BHY, €. 1%@S, TH)| 6.23 @d 2HYt2AR9ds GH),&.261(2) GHPEnd 1.96 (s, 3H).
Celite, concentrated and purified on a Silica colum
using 45 % Et0Ac in n-heptane as nobil e phase. Step

Exathpl} 30 The title conpound

4- (dih dro 1 N0)-2-(3, h azol 1)-1H
- ra kL e B b DR 0t of
Schefit@p (@) using a procedure anal ogous to that described

in Exanpl e 15 23. E M5 mz: 351.13 (MtH), 350.18

(M ;o Nl\/R(ac/%one d6, 500ML- Iz)éO: 8.31 (d, 111,

7.44 (N 7.4Hz) , m 1H), 7.30
‘. 22 (d L 2Hz), 7. oH), 1.81 (s,
80 mpl e 28

-3-ypaceta,\I (E28) Schene 6

7686PCT/ EP2006/ 054521 Step (a); sol ut i on

4-[17@4- nmet hyoxyphenyl{) 3-nitro-1Hindol-2-y1]-3,5-dim
et hyl i soxazol e (the ipternedi ate productO*'bf step (a)
fromthe s%/thesns of Exanple 26) in DVF / water

a) Iyogypngto tripetlylstang, QUMFHQHdd anmoni um chl ori de (5 eq) and
zinc (5 eq). The mxture was stirred for 2 hours at

that tenperature and then diluted with Et0Ac, th
Stepf(®)r fhelgegsped Npintisinee ohad3-F ity afol-43hd %H%eﬂaﬂ%lémﬁl) 1H-indol-3-

amink @S B1tRSHRH prokntch o 2RI (DEroANEe SntiRes OMBEamPR2S Hhd The
m xture was concentrated and used w thout further

isocyphiatotfimethy isidme (eq) neDMF was heated in a microwave reactor at 200 °C for 2 x 20 min.

The mixture was cooled and concentrated and used without further purification in the next step.

Step (b): 1-(2-(3,5-Dimethylisoxazol-4-yl)-1-(4-methoxyphenyl)-1H-indol-3-yl)urea was heated neat in
hydriodic acid (aq, 57 %) at 100 °C for 3 hours. The reaction mixture was cooled and concentrated, and
co-evaporated with DCM and EtOAc. The residue was subjected to reversed phase preparative HPLC.
Appropriate fractions were combined and evaporated, and identified by 'H NMR. ES/MS mv/z: 363.19
(M+H), 362.18 (M-H); 'H NMR (acetone-d6, 500MHz): 7.65 (m, 1H), 7.22-7.09 (m, 5H), 6.93 (m, 2H),
2.25 (s, 3H) and 1.94 (s, 3H).

Examples 31 and 32
4-(2-(3,5-Dimethylisoxazol-4-yl)-3-thiocyanato-1H-indol-1-yl)phenol (E31)
2-(3,5-Dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indol-3-yl N'-hydroxycarbamimidothioate

(E32)

Scheme 29
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next step. Step (b):
2-(3,5-D net hylisoxazol -4-y1)-1-(4-nmet hoxyphenyl)-1H-i
WOrd89/12368¢ni ne was di ssol ved in diethyl ether X6d/EP3H98§4521

to 0 C, then was added NaHCG3 (2 eq) and acetyl
chloride (2 eq) ygs a solution in diethyl 10ether
xtu e was kept\at 0 C and stlled for 1 houto. ;I"\ﬁ
vaas renoveel apnd the resid i ssol ved |'\|11/ﬁ’ﬂ

t hen edagv

L e 0
a sed W t hout furt er purlficai\lio in the next
st Step (c): T jitle conmpoun
(2@(3 5- d| met hyl oxazol 4-y1) - 4- hydr oxyphenydy- 1

fidol - 3- 15yl ) acetam de was synt hesi zed fromthe oy
roduct of ste a procedure anaol ogous to

n
) NG, M8 1Bhecit) %%ra@zﬁm o9 m pHSORP-DB8T 21 ( Mk .
360.17 (MH); 11-1NWR (acetone-d6, 500MHz): 7.58 (m
Step %al_)l)o%-( ]Zglgh]/iétzlﬂxjifé}ﬁﬁ(?% 1%5?1(%(% g y:%% g rd?@gﬁ&%@égz’?éo(thg ?ﬁter?ni_giéte product of step
(a) frgﬁ)i'\t*he(sgnt(lgsis%f B0y v dRdMed 41 XOH dnd 2 SyGirony @ anate was
i ndol - 3- yOnet hanesul f onam de (E29) Schene 27
addeﬂ@tqqm%ﬂeﬁﬁ{glﬁ)ﬂcet@ﬁ Vat qhatéa R%:}qééﬁs reaéfl was(sB e(hqﬁécg(gé%mperature for
45 mgfu%@ aﬁéi‘)whlch monitoring on TLC showed full consumption of the starting material. Reaction
- Di et h%l i soxazol -

met h h
Imxtws eﬂas @ﬂuaiﬁ% Wi ofe alilwaéln??ew ‘a% z{slﬁrpélaﬁ%%%fgalg%ﬁ%e the organic
phasc‘fzl ﬁ/ﬁ)s{'ﬂ?'/]etsﬁkﬁl viﬁilf]fmd!rﬂﬁbé%q@f(?rgé(ﬁdd WHa&: WA thewagapdiased & &?%Esii\ﬂg ll)|acc&§ and the
| e e er. an COo0l e
crudg prodig W%fﬁiaedreﬁ%h?ahf@%ﬁfmﬂﬁﬂaﬁ%ﬁgﬁ\f%@?(?@é})ﬂe‘ig

solution in dlethyl ether, the m xture was kept at 0 C
and stirred our then at

Step gl arRroso Tt ARG eI oo proces
descﬂfbgnﬂ\%f;{(gﬁoﬂﬂxﬁlhplﬂ@ttzcegwe 4 1tl_ze(n ,5SdIRBa e KHZbIYA- %Bhtﬁ&rymm-m-mdol-l-
Dot oS B RR e (s 6o T KL e RRESTa, 300 ray: 7.86 (o,

1H), 3148 0.37 MO120091 (2 1686266 h=B2) 0958 0b 438 .12.34 (s, 3H) and 2.03 (s, 3H).

Step (c): 4-(2-(3,5-Dimethylisoxazol-4-yl)-3-thiocyanato-1H-indol-1-yl)phenol was dissolved in DMSO
and 10 eq 2 M hydroxylamine/NaHCO; (aq) stock solution was added. The reaction was stirred at 65 °C
overnight and then diluted with H,O. A precipitation was formed after stirring for 5 min. The mixture was
diluted with EtOAc and diethylether, washed with NH,Cl (aq) and phases were partitioned. Organic phase
was evaporated to dryness in vacuo and subjected to purification on reverse phase preparative HPLC to
provide the title compound 2-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indol-3-yl N'-
hydroxycarbamimidothioate (E32). ES/MS m/z: 395.17 (M+H), 393.19 (M-H); 'H NMR (acetone-d6,
S00MHz): 8.88 (broad s, 1H), 8.73 (broad s, 1H), 7.80 — 7.78 (m, 1H), 7.29 — 7.24 (m, 3H), 7.18 (d, 2H),
6.95 (d, 2H), 5.11 (broad s, 2H), 2.28 (s, 3H), 2.00 (s, 3H)

Example 33
4-(3-benzyl-2-phenyl-1H-indol-1-yl)phenol (E33)

Scheme 30
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Step (b): The title conmpound
N-(2-(3,5-di nethylisoxazol -4-yl)-1-(4-hydroxyphenyl)-1
WORWHE3$863- y1) met hanesul f onam de was synt hesiPLEERPYHS4521
the product of step (a) using a procedure anal ogous to

that described in Exanpl ES/MS raiz: 398.17
(MtH), 396.15 (M H); 1HN acet one-d6, 500MH
7. 24 b 7.17 (m 2H), 6.

1), 2.26 (s H and 1.96 (s,

1-(2 (3 5 Di net hyl i(goxa p4- kbydr o
~ P ™H (a C
DMF;, (b) HI p (a): A degasse N2)

m xture of

2-(3, 5 di me?hyl i soxazol -4-yl - (4- met hoxyphenyl i
ndol - 3- am ne (the intermedi at ey product of step (a)OH
from t he synthesis of Exanpl e 28) and

i socyanatotrinmethylsilane (6 eq) in DM was heated in
a NMarBpvaNdyde AEL ML, SHDCRO M) BBfHDCA x 20 min The

m xture was cool ed and concentrated and used wi t hout
further purification in the next step. 15 Step (b):

Step %a‘)( AfiduraoPh QIEPI{FXJ ah® %ﬁ@%bﬂﬂmw:@ﬁﬂ]drﬁ QCWQ%W@W&G dver 5 min. to

H'i ndol -3-yl)urea was heated neat in %rlodlc acid

a mixtege of 4/meg-(hmethooptenybr-rhemdu Heindot(eyiegised fpn Aphqnylindole by an
aryla rg(% dJ & ges%ﬁgedq B‘C@Qtdh% @01 %@gﬁg Or789.8259% #lqed umehﬂﬂdehyde in 1 ml

e rési due was j ected to reversed
dry QﬂMaEO"ﬁmepa matogme THRLBurd\ppy ablpwedito eeabh promi tens ovge pight after which the

oG R STy AL P s o

rmxtt(raﬁzei Qined &6 40 OMdahen bdsifdl virh NaOIH M (?pHZ 23) Tol®Sved hy addition of brine,

extrag%)% e(gc%g{[&ge}q}&ingéﬁ) anzd evapo('a%on %]212 sétid suppo% d '{“ ‘?\THI\ﬁ% v)as added to the

crudefpro@re( Bgdhediwitk B Iyt Idict bxamtiand THd JixBurt Waostiyrah géngly Tdd-1h 36l oin. The
1-1-yl.) phenal 31

polygisiaf @R e B s produpt vas fpred thpopsh a e ecl lue The progluct was

obtaifted pugkoditRrayredll foln fidthenppdéicdiami m dot hi oat e ( E32)

Step (b): The product of step (a) was subjected to demethylation using BBr; according to the process
described in step (c) of Example 9 to give 4-(3-benzyl-2-phenyl-1H-indol-1-yl)phenol. ES/MS m/z:
376.4 (M+H), 374.2 (M-H); '"H NMR (acetone-d6, 500MHz): 7.86 (m, 1H), 7.43-7.37 (m, 2H), 7.31 (m,
1H), 7.26 (m, 2H), 6.98 (m, 2H), 2.34 (s, 3H) and 2.03 (s, 3H).

Examples 34 and 35
2-(2-(3,5-Dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indol-3-yl)-2-oxoacetamide(E34)
2-(2-(3,5-Dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indol-3-yl)-2-(hydroxyimino)acetamide

(E35)

Scheme 31
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Schenme 29 Step (a):
4- (1- (4- Met hoxyphenyl) - 1H i ndol- 2-y1l) - 3, 5-di net hyl i sox
WO2000/R7¢8he i nt er nedi ate product of step (a) MPCAERHE/N054521
synt hesi s of Exanple 22) was dissolved in AcOH and 1.2

eq ammoni um t hi ocyanate was 5added. @, eq l\/anganese NH

ZPH

‘ -0
partined and the @nl c phase shed with
NaHCO3 (gaq) Organic ase was then orated to
dryness in vacuo and t ¥ crude product\was used

W thout further purification. ES/MS m PH 376. 14 (M+H); OH

198t %NK{B ) Oxal} NBlofle@ENCHHMeobt @NH.8), Be@$ subj ected to
demet hyl at1on using BBr3 “accor di ng to the process

described in step (c) of Exanple 9 to give

€ a 1 -1ndo 1 €
Step )( 2(1{%5551%%1%1%5 51;\&[5%& @%,Ezl@i Ao 91)%6%0%9503\(/«%&52% Irbhﬂmmzt

methpphnyDi1H- M@-Qf éﬁﬁﬁ]@fﬂg@soxgqmﬁt@)mtemeg@te(p ';Pugtl.qf step (a) from the

synth%sm 3 ]gxa?hgle(ﬁ'j vid gril-anal}_éoé :lar({cEgs t(;l-tlﬁlltade;cng&i ih @ﬂep %{)‘%ﬁ E)@(ﬁc 81.
4-( 2- (3 5 D| rret hyl i soxazol 4 yl) 3 th| bcyanatopll—l-l ndo

Step {'5)1 Zﬁ(f WB%&P{%§OXQ£& %?I)Vﬁﬂlddﬂl OMReR @aé&ss@ﬂ'edqml\ﬂ ml dry

dr oxyl'am ne stock sol ution was ad
dlcmmmeﬂ@mmd@rmltmsn adi cpqole@toé)f’ce@nlc@wé epridetvag ﬁéldefl H@Hhe mixture was

stlrreq &E}etgr H']mglz Qnd tﬁé]uﬁali Po%hﬂbﬁdl?{"olr ?f ly\%ﬁ fl"ﬁ)é’ xgﬁfhrgﬁgs%roncentrated under

Irring
Vacuﬁm dvmmemb@tingmlnbhm NitthVeH (iatt ndigdd Tle ria up)re wasdtiperafopth and then

concW%ra%d pﬂlretclrutdle M guct wq &@ﬁ} eg b ﬁ?sg %kgr%gl\ﬁ\@?rl ‘9\’-{9&5@&/ aﬁé) 4:6 10 8:2) to

yness 1 n v CUO and |cat|on
provrde\2€62 £%5- pha:ﬂvllwe@a#ﬂt)ﬂv(é TP Thonyr indel A Hb2 wkercgtamide (E34).

R A L g VI L
SH), 698 1(br35 SN2 27 3y Tboxy 24P badlili dot hi oat e (E32). ES/MS

mz: 395.17 (M+H), 393.19 (MH); 1H NWMR (acetone-d6,

500MHz): 8.88 (broad s, 1H), 8.73 (broad s, 1H), 7.80
Step- (c)7 50781 Kyniling bips adAe®® 8-8 g 242-(3n-diBledhylispxaz8l-4-pll)-1 LHhydroxyphenyl)-1H-

1ndo](% yggr_(bxbafgt}_%xde r‘?‘pﬁ} 92 églrg %9cgoxylarru1'1_g hydgocglgn(ﬂe ih 1 %Jn:h)BtOﬁ 119 9 microwave

vial, Fhé IrabenzyaledZmp fiadhyd with hl-tmmoThelﬂlyﬁ)pheaMhhat{cﬁﬁ 350°Sdhiehemin. and
WO 2009/ 127686PCT/.EP2009/ 054521

then to 150°C for 5 min. in a Biotage Initiator microwave oven. The mixture was concentrated in vacuo
and purified by preparative HPLC (formic acid buffer/acetonitrile). 2-(2-(3,5-dimethylisoxazol-4-yl)-1-
(4-hydroxyphenyl)-1H-indol-3-yl)-2(hydroxyimino)acetamide (E35) was obtained as a mixture of syn and
anti oxime isomers. ES/MS m/z: 391.4 (M+H), 389.5 (M-H); "H NMR (DMSO-d6, S00MHz): 7.37 (m,
1H), 7.20-7.03 (m, 5H), 6.84 (m, 2H), 2.15 (s, 3H) and 1.77 (s, 3H).

Examples 36 and 37
2-(2-(3,5-Dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indol-3-yl)-2-hydroxyacetamide (E36)

2-(2-(3,5-Dimethylisoxazol-4-y)-1-(4-hydroxyphenyl)-1H-indol-3-yl)acetamide (E37)

Scheme 32
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(a) Benzal dehyde, TFA, Et3S1, DCM (b) BBr3, DOM Step
(a): A mxture of 191.11TFA and 80111 Et3SiH in 0.5 n
WORY/2096was added drop wi se over 5 min. to aP@EDERIPW/054521

of 47 ng 1-(4-nmet hoxyphenyl)-2-phenyl-1Hi ndol e
(synthe3|ﬁﬁd from 2- phenyllnﬁﬂle by an 5 aryl at kpn
process as described in J. Og?CGhem 2001, 66 2. 2

—and 19111 benzPded d i

di ssol ved | » m CH2Cl12 was §g
stirred f 0O mn andthen
13) follo by addition of

fi ed wi th NaCH - pH
Ae, extraction w

di chl or onet hane (x3) and evaporation. 0.2 g Solid
support ed TSRENH2 was added to PHe 10 crude pr odudt
together with 3 m dichloronmethane. The m xture was

stirre 2 The pol yner was filtered

of f -an% @ﬁ@'ﬁ“cﬁﬁ)ﬁp %Fgé' g’f_p\k)&y filtered through a

silica gel plug. The product was obt ai ned pure w thout

need for further purification. Step (b): The ?roduct _
Step ¢): $tmepg-(24), SMQethxle@mlé‘dyll b(‘blbsrﬁé(tmh@arli) -bH-indoi-Ary) BRpxgacetamide
(Exa@l‘é @ﬁ)%ﬂ 8:11;(&1 \)&1&161 HIBOES $.8 ]1%% Nﬁﬁﬁb@gs ddBe S8 heEXtuRfwas stirred for
L5 hﬂkesmb@mw szappquwatqwas adtsd-fellapreyl ki extesictioneg N Opye 7L he crude
prod\%?g%szlpu('x%w% re§ezs%déh’:(s%ld@mch&ﬂa“%@pl(ﬂ%&t&?ﬁfe%ﬁ)rﬁg 9}\4\7%): 2-(2-(3,5-
dimethgiisoraqpl-4-8D)-d g 4-thprglropheny)-13kinde)- ﬂk@—hﬁ(}quyzce%m@%(ESQQH‘y?S/MS m/z:

|1
376. ﬁ%xlﬁﬁ AEn336, 500MHz): 7.78 (m, 1H), 7.13-6,93 (m, SH), 6.79 (m, 2H), 2.23, 2.21
i'@iﬁ? e T S R g v I e o RS S S ST

(tWOSﬁﬁ)laﬁHb?l 3-991t)’~’92r pacet am de( E34)
2-(2-(3,5-Di net hyl i soxazol - 4-y1) - 1- (4- hydr oxypheny1) -1
H-i ndol - 3-y1) - 2- (hydr oxyi m no) acet am de (E35) Schene
Step@): 1 WDTPOEYY IDAGRSPCTLERIGUI D646 Dtdimethylisoxazol-4-yh)-1-(4-

hydroxyphenyl)-1H-indol-3-yl)-2-hydroxyacetamide at 0°C and the mixture was stirred for 60 min. The
solvent was evaporated without heating followed by short silica gel purification (EtOAc/heptane; 1:9 to
8:2) to provide 2-(2-(3,5-dimethylisoxazol-4-y1)-1-(4-hydroxyphenyl)-1H-indol-3-yl)acetamide (E37).
ES/MS mv/z: 362.3 (M+H); '"H NMR (methanol-d3, 500MHz): 8.98 m, 1H), 8.46-8.35 (m, 5H), 8.16 (m,
2H), 4.78 (d, 2H, J=1.9Hz), 3.54 (s, 3H) and 3.19 (s, 3H).

Example 38

2-((Z)-But-1-enyl)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile (E38)
Scheme 33
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OHOH (a) BBr3, DCM (b) Oxalyl chloride, DCM NH3/ MeOH,
(c) NH2OH, EtOH Step (a)

WOR0PpP1276865- Di et hyl i soxazol - 4-y1) - 1H i ndol- 1- PETFPEAI054521
was synt hesi zed from 4-(1-(4-
met hoxypheny1l) - 1khlndo -2-y1)-3,5-di

t hyl i soxazol e
(the internedi atq/pro uct of step (a) fromthe N
Ssynthesi s of Exdnpl 22) vi a an angl ogpus process t

Rg_z?o\ i ndol-(él)- @
| or ongt hane—utrde
t 0C. 4 nl Oxa chloride
s stirred aj c for 2 h1
. oon1tenp for Ih 15 n. The m xt
mas/ﬁbncentrated u er 10vacuun1MAthgﬂ1 heati ng and OH
ture was stirred for

ff?%a?%iw gév il e .

to provide :
2-(2-(3, 5 di met hyl i soxazol -4-y1)-1-(4- hydroxyphenyl)-1
H i ndol - 2- oxoacet ani de ( E34)
Step (afFy @ copfel S&‘%mmf Rybromes! Mvﬁ@e@(a’éyé?PWB 1&*61%%61%1?5’“1“%‘3 @
1ntenﬁéﬁ1até—f?&>duc7of%? ?b)]ﬁgbrr( U1 sﬁllt'll)ems éf%mbférl) i, dr?ﬂﬂ" at2n7§ 7C, (was slowly added
00 (s, 3H). 15 Ste 9 50, j.i QX %i ne H@§
-Bub éd\/]tlrbhegarg eq) and the mlxture stirred for 30 min, Trlbut tin chloride eq) was

addeiz_| ar(dghelg ﬁlxarrézkdﬂigit hyd q(ﬁf@lz(ﬁﬁ(ﬁlg 'tlﬁlen)égl)rccﬂat (t‘bvﬁ)iﬁ’gho AP h@;ﬂMl)Naslquenched
| NAO oxoacetam de_an am
by sy IR EHE OV HHbT R T cai O Ia Theoe PR IO wyigd wit brine,

driedVdvad NMBS, 583lnegkdand Shlcd shiedn whikd 2ok EIO/ER 1- h-Ebt@ndTﬁs)fﬁcﬂ:bHEphase.
was heated to 150C for 7.5 mm and then to 150C for 5
mn. in a Biotage Initiator m crowave oven. The

Step b} WUHIRWAS 1 Q@ MGedk yrbBa)-1- (tnmyaumg%@aﬁdnwé B Larbehitale, (7)-1-

brometcetga{ngt(]gﬁl %i):'g’tz(ﬁm)? gc/r%a?g ?rﬁgr—t ugh];is_ep %1e7t 9 ) mtD[h}Iﬂ wz\s degassed with N,
and Hedre@ B0 OX Y ph @yl rhd fhxirel @ ds cal-u;emmtz(shmdnmq vihd B0 caaethaphases

partl‘glég%%ﬂéf Sggﬁaﬁ\év? E a(s)tgtgf?s:\%lesﬂqdzwu% lf{rl(si/&ﬁ? {\Ia;%é)g a S?JR}?{%C{’ to reversed phase

 prepdriiNYRIPUOVEE) 6t iat SRR WricrelcodBingdindlvlporaled2éhd 1dedBfi¢dhy 'H NMR.

5H), 6.84 (m 2H), 2.15 (s, 3H and 1.77 (s, 3H). 25
Exanpl es 36 and 37

Stech)( a‘hé Btlécoﬂpﬁﬁ{dl?)‘ (P Bt azalyd 4 -(¢-hydrbxy- ﬂiehy/lﬁﬂéxgmmqyaﬂ)onﬁnle was
acetam

syt o e B RO Ly Y0 2y ey e 2
ES/Mk inndodo. 3-(BAL) aseti amidy. (E37) Schenme 32
2009/ 127686PCT/ EP2009/ 054521

Example 39
2-(Isobut-1-enyl)-1-(4-hydroxyphenyl)-1H-indole-3-carbonitrile (E61)
Scheme 34
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S_D_K}' (a) NaBH4, EtOH (b) Et3Si, TFA, DCM Step (a):

ny

WORNP1LAGB65- Di et hyl i soxazol - 4-y1) - 1- (4- hydr ox PEAEHRRAP034521
Hindol - 3-y1) - 2- oxoacet anm de (Exanple 34) was m xed
with 1 m EtOH, 1.8 ng of NaBH4 was added and tt}\?

m xture was,Stirred for 5],'/\'5 h. The m xture wasy,

evapor at ed, /wat er was added, ;gLyUmed by extraction
was purifie ver sed

W th
phased gbetoritribe/
provi de”24 -

di methylis ol -4-y1)-1-
y1) - 2- hydr cet am de ( ES/MS mz: 376.3 H) ;
1H NMR (acetdne-d6, 500MHz)Y 7.78 (m 1H), 7.13-%\ 93
(m 511), 6.79dm 2H), 2.23,08.21 (two s, 3H) andOH

%. Sﬁ E1. 90 (two s, 3H). 10 Step (b): 1 m TFA and 19

: { .%é'a iRin@6kE&urh Bitriphenylphousphor)-dichioride, dioxane;
2'(2'(:%19)2!- b%ﬂyiﬁﬁﬁmml(P&Pmi i IflMp(’/@k)Jxane :

hydr oxyphenyl) - 1H i ndol- 3-y1) - 2- hydr oxyacet am de at 0C
and the m xture was stirred for 60 mn. The sol vent

Step‘sﬁiﬁfll gi@fg%r@ﬁﬁq;(w-!hyéﬂgwphﬁ?gt 1@ dd10B1owesuy(ERR@sIE 1) was dissolved in

ydr oxyphenyl) - 1H | | - 3-

_ purification t OAc/ heptane; 1:9 to 8:2) to
1,4-dixyxewy prfiestirred at room temperature. .9 eq of hexabutylditin and 0.04 eq of palladium

di(tﬁéﬁén‘?l&ﬁ&s@ioﬁ—&@l&i@e e RXREQ 1da¥dd with didodtn dhexephieniehy s heated to
i hdol - 3-y1) acet am de SES?). 15ES/ VS i z: 362.3
80°C(fHyours iRl s sHEiser I mosgaialy cvaporgigd # remplye most of solvent, and

the r&idh8 8&*&%@ ofi msili\@él-éo)lumlgus;r@ 7515 na@tane’:‘et}%& adehte 2@ Fhobile phase (yield 65%).
J=1.9Hz), 3.54 (s, 3H) and 3.19 (s, 3H). Exanple 38
24(Z) - But - 1- eny1) - 1- (4- hydr oxy- pheny1) - 1Hi ndol e- 3- ear
Stepggﬂ ! teﬁ ol @ (3R re ntS@??egﬁ'eegﬁ steh@) was dissolved in a mixed solvent (1-methyl-2-
009/ 127686PCT/ EP2009/ 054521
pyrrolodinone and 1,4-dioxan, 2:1), stirred at room temperature, 2 eq of 1-bromo-methylprop-1-ene and
0.2% (w/w) of tetrakis(triphenylphosphine) palladium were added, degassed with nitrogen, the mixture
was heated to 80°C overnight. The mixture was filtered to remove catalyst, evaporated to remove most of
the solvent, and the residue purified with preparative HPLC. ES/MS m/z: 289.11 (M+H), 287.15 (M-H),
'H NMR (chloroform-d, S00MHz): 7.76 (m, 1H), 7.28 (m, 1H), 7.23 (m, 1H), 7.17 (m, 2H), 7.13 (m, 1H),

6.98 (m, 2H), 5.86 (m, 1H), 1.98 (d, 3H, I=1.3Hz) and 1.89 (d, 3H, J=12Hz).

Example 40
1-(2,3-Difluoro-4-hydroxy-phenyl)-2-(2-methyl-allyl)-1H-indole-3-carbonitrile (E40)

- CN CN
A\ | _ N\
N Methallyltri-n-butyltin, Pdy(dba)s N

.

Scheme 35

F tri(o-tolyl)phosphine, DMF F

OH OH

A mixture of 2-bromo-1-(2,3-difluoro-4-hydroxyphenyl)-1H-indole-3-carbonitrile (Example 103),
methallyltri-n-butyltin (2 eq), Pdy(dba); (0.05 %) and tri(o-tolyl)phosphine (20 %) was dissolved in DMF,
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(a) BuLi, tributyltin chloride, THF;, (D)

(2) - 1- bronobut ene, di pal | adi unn
WORWY2TE64E) - 1, 5- di phenyl pent a- 1, 4- di en- 3- one PUIfEP2009/054521

o tol yl phosphine, DWMF;, (c) BF3SMe2, DCM Step (a): To a

| ed sol &
dogasy Sy G p i RS BB THETeHEb TR ge Was GRS oy adtion of sat
NH, (1t (ﬁlﬁlﬁddﬁhﬁﬁﬂf?ﬁb ,ahe w@slh@«ﬂhmh blﬁlfe aﬁﬂ ehpn (had ofVEICNHZS(h@The residue was
nt hesi s . of Exa

subj egqy 6W rﬁveésa:a glbas%p]re ;Uve %]% myﬁr rﬁg)zgxﬁtéons yess ch&?@lg%@d e*rz]aé)orated and
identfﬂe&byl HENSIR. ESAS fnor 2801 InvI-+Hy 48 5 YWItH)n' EERM® (cltlerofotm&l, 500MHz):

776 ARSI 300N S B iy B 10 15

(d, 31q,wem.ghe)ohnby.8a@ﬂl3ﬂ Bn.2oef).sat. NHACL and t hen
concentrated. The residue was taken up in EtOAc,
washed with brine, dried over Na2SO4 and purified on a

Exanpple4ca col um using 20 % Et 0OAc i n n-heptane as nobile

ase. 10Step (b). 1, xt ure qf .
@A Rowy ety 9N ol Jrievatipmhen-Hdatele 3. ca
carbbXifidalnfiild @41( Z) - 1- bronobut-1-ene (1.2 eq), Pd2(dba)3
Shé@ A) and tri(o-tolyl)phosphine (17 % in DVF was
che agssed with N2 and heated at 80 C over night. The
m'x/tNJre was diluted vvltlh sat. NHACl and Et §Ac and the

0 oxy-phenyl)-ldol e-3-ca

rile was synthe ed fromthe produef” of step

Using a procedure angal ogous to that desggfibed in
Exanple 23. ES/MS mz: 289.11 (M+H), 287.15 (wm4l). 20
Exanpl e 39 OH
2-(I'sobut-1-enyd)-1-(4-hydroxyphenyl)-1Hindol e-3-carb
onitrile (E61) che 34 WO
20Q89/ 1276

054521

OH

(a) n-BuLi, Mel, THF; (b) BBrs, DCM; (c) NH,0H, Et;N, MeOH

Step (a): 38 pl of n-butyllithium (1.6M in hexanes) was added drop wise to 2-(3,5-dimethylisoxazol-4-
yl)-1-(4-methoxyphenyl)-1H-indole-3-carbonitrile (synthesised by a coupling reaction of the intermediate
product from step (b) of Example 1 with 3,5-dimethylisooxazole-4-boronic acid, using a process as
described in Example 16) in 1 ml dry THF under argon at -78°C. The mixture was stirred at -78°C for 45
min. 34 pl of methyl iodide was added and the mixture was allowed to reach room temp. After 4 h the

mixture was concentrated in vacuo and purified by silica gel (EtOAc/heptane; 1:1).

Step (b): The intermediate was prepared from 4-(1-(4-methoxyphenyl)-3-phenyl-1H-indol-2-y1)-3,5-

dimethylisoxazole via a process anaologous to that described in step (c) of Example 1.
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(a) Hexabutylditin, palladium
di (tri phenyl phousphor)-di chl ori de, di oxane; (D)
WOROEY BAesonet hyl pr op- 1- ene, Pd(PPh3) 4, NWP/ di oXX&TEPPWHS4521
(a): 1 eq of
2- brono- 1- (4- hydr oxyphenyl) - 1H i ndol e- 3-carbonitrile
(Exanple 1) was dissolved in 1,4-dioxan and stirred at
Step ((POMMctigapanmimd ®as pteplree dronf2-(iexabémdigiitdxazokAg])d -@hydgxyphenyl)-

1H-1r§8]&gal lb%gnér'gg] glgglp%\nztc%slﬁ %ﬂa}eyoég\%gg Hxsa’P cb r%b cg {ncéjl orle‘%? E@?‘Mg m/z; 377.3
(M-+HeztsedM-H); 8AGMR (acdtohadd, SOOMIHL: 8106((trru ﬂH),\ﬂ/dQ 7f]10I (tnefslé)dé 06 (m, 2H),

e v o renove nost of solvent,
256éﬁgﬁ¥% aiﬁéb% @Vﬁgg;ggg%&; silica columm using
75: 25 n- heptane.ethyl acetate as nobil e phase (yield
ngﬁo Step (b): 1 eq of the stannyl reagent as
Exa red in step (a) was dissolved in a nixed sol vent
4-(2-(3)5-mmiethylis0Xazol-A-yDy3-plengdi Inamiel-2ylpHendt @H2xan, 2: 1),
Shstﬁraim roomtenperature, 2 eq of
che ono- net hyl prop- 1-ene and 0.2% (w w) of
tetrakis(triphenylphoso» ne) pal | adi um wer e//added,

nost of %
_thrééh[at ._E / VB
. . H:; TH NWR chNoroforn}d
50 ): 7.76(m 1H), 7 (m 1H), 7.23 (
7.17m 2H), 7.13 (m 156.98 (m 2H), %.86 (m
1%03}1 98 (d, 3H, .1=-17 ) and 1.89 (d, 3
J=1."2Hz) . meﬂe40 O— OH
1- (2, 3-Di fl uoro-4-hydroxy-phenyl)-2-(2-nmethyl-al 1yl)-1
H i ndol e- 3-earbonitrile (E40)_ 20 Sche % ﬁ m xt ure
(a) Pggnytboronic acid, Pd(PPhs)4, KoCO4, Nal, DME/Dioxane (b) BBr3 C
2- brono-1- (2, 3-di fl uor o- 4- hydr oxypheny1) - 1Hi ndol e- 3 C
arbonitrile nmple 103), methallyltri-n-butyltin
Step ¢2)) A npgip(edts 95@/(119@5 (lgh) “ﬁ‘ﬁ degapsed by %?ﬂzﬁrp‘}fﬂh%’éﬁ ﬁli‘rﬁf'etm(‘%s@nd then put
g romm 4-methoxyphenyl)-1H- mdol 2 1)-3,5-
e D e B foipnd e mthioxyphenyi)-L 3
dimefhehtoserolst (thg dntemsdiate PrideH of star®) frem theiserhays of E’faéﬂp%‘a@) 6.1 mg phenyl
boroﬁil‘:' Q(H@ rl%giﬂ@ﬁlgh ZIQH% ﬁftas&ﬁfn caIINH{]a@landd%' rhid R&H eré 1511’( in a microwave vial

washed brine and then drjed
that wzs@rl antrrﬁlésheé ¥ithawonds e hsd NG wetst fodiep &éﬂ%ﬁh@@% to the

micrv&R3LAt i ve HPLC. Appropriate fractions were conbi ned
and evaporated, and identified by 1H NVR. ES/M5S m z: .
The pg@irg way dgpaed bygieezespummrip 44 agheRep et By The mixture was

heate%QQ M_ézb‘l 5 5{}%‘1 {Ba Bmtagf(]- hﬁ‘uat(%') &0 (Vm/e (;UéQ /Thé cide ﬁrﬂﬁuc@ﬂs filtered followed

by e\_r@ppranqp @8 ﬁ(tmitlolgqlqrougltq_ s}@}aqz}hcggﬂy plllg )I_%gql.ﬁcatlon byrﬂash
chrof!latograﬂhy%E@Ac/heptane, 1:9 to 2:8) gave 22.2 mg as a mixture of debrominated starting material

and product plus a small amount of unreacted starting material according to LCMS. The compounds
separated well on HPLC but only one spot on TLC. The crude material was used directly in the following
demethylation step.

Step (b): The title compound was prepared from 4-(1-(4-methoxyphenyl)-3-phenyl-1H-indol-2-y1)-3,5-
dimethylisoxazole via a process anaologous to that described in step (c) of Example 1. ES/MS m/z: 381.2
(M+H); 'H NMR (acetone-d6, 500MHz): 7.78 (m, 1H), 7.43-7.37 (m, 4H), 7.30-7.19 (m, 4H), 7.17 (m,
2H), 6.96 (m, 2H), 1.99 (s, 3H) and 1.77 (s, 3H).
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Exanpl e 41
(2)-2-(5-Ethyl-3-nethylisoxazol -4-y1)-N -hydroxy-1-(4-
WO BX¢86heny 1) - 1H i ndol e- 3- 10 car boxi mi dani ®&T(EP2409/054521

Schenme 36 (b) OH (c) OH (a) n-BuLt, Mel, THE;, (b)

BEr3, DCM (c) NH20H, Et3N, MeOH Step (a) 38 vtl of
Example;dd yllithium (1.6Min hexanes) was added drop w se
4-(3-EHboré=2 3,5diMe P iy 7oB 94B.2Bl-indol-1-yl)phenol (E43)

15y1) - 1- (4- net hoxyphenyl) - 1H-i ndol e-3-carbonitrile

(synthesi sed by a coupling reaction of the
Schem®d®r nedi ate product fromstep (b) of Exanple 1 with

[ thylisooxazol?-4-boronic aci d, ing a process

N : i ¢ : Nhe i xture
. 4\h the m xture
ncentrated in yacua and purified By silica gel
(E / hept ane; 1: 1) Step (b): The er medi at e
was epared from

4- (1-¢4- net hoxyphenyl) - phenyl-1H i ndol- 20'3}1) 3, 5-
di met hyl i soxazol e via a process anaol ogous to that

r of Exanple 1. WD
@ %%E/ ?‘g@’g&PéT%ﬁPZOOQI 054521 Step (c): The title

corrpound was pr epar ed from

Step aleg"?o a8 11¥[10§ og Erflb nrln +15 f‘H){rHo})% ggzli 5*33191%?&%9%9% %t)ne

S ahao
intermédidte prodwr dineg (a)rfroExfat:rpInéles;g_gf EE@VnMB 284 =5 mg,‘p7()2‘dm(nmp fi) DCM was

addegz‘? ’ec‘;'uis gé@z’ afé %e%%a@%&%%’a? ﬁ]'forg 1 25 szohgré)g @fraﬁg mnﬁsntrated to give a

crud@prodic(, svhicB Mps ased ditec in(the n@iHtep) =7. 3 Hz) Exanpl e 42 ’

Step (b): The title compound was prepared from 4-(1-(4-methoxyphenyl)-3-phenyl-1H-indol-2-yl)-3,5-
dimethylisoxazole via a process anaologous to that described in Example 23. ES/MS m/z: 339.1 /341.1
(M+H), 337.2 /339.2 (M-I1); 'H NMR (acetone-d6, 500MHz): 7.78 (m, 1H), 7.43-7.37 (m, 4H), 7.30-7.19
(m, 4H), 7.17 (m, 2H), 6.96 (m, 2H), 1.99 (s, 3H) and 1.77 (s, 3H).

Example 44
2-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indole-3-sulfonamide (E 44)

Scheme 39

(a) HSO4CI, DCM;(b) 1. SOCI, 2. NH3, MeOH; (c) BFsMeS, DCM

-54 -



10

15

20

25

30

4-(2-(3,5-dinethylisoxazol -4-y1)-3-phenyl -1Hindol -1-y

| ) phenol (E42) Schene 37 10(a) Phenyl boronic acid,
WORHIPRABP4, K2CO3, Nal, DME/ Di oxane (b) BBr 3, POTHPPWHS4521

(a): A mxture of DVE/ dioxane (1:1) was degassed by

f ] ) .
Step @:)Sﬁf]ae %ar‘gg Bﬁ%ﬁgﬁ@%&%ﬁ%ﬁ%I?-?n%of-??ﬂ-a%ﬂim&ﬂﬁ%&a@&e (the
interfladiads RbARPsLteh 4a) MRINBXYRMEAYINExdiblE DELTS B, YIP4:BmbY in DCM was

di nethyl i soxazole (the internediate ro t of .ste
addect b9 equibHP P ats‘(ij‘ﬁtaﬁ g]fe &Quiypre Wéﬁme a Eor gﬁher?ﬁh‘B‘Ffé‘ﬁ |concentrated to
give él-l":égf%&ﬁbt‘?wﬁl@h Fas Be®inE: BldHEHSYH, 21 ng pot assi um

carbonate and 7.6 ng Nal were put in a mcrowave vi al

that was seal ed and flushed with argon. 0.7 m of the

Step @Yﬁf&@&f&ﬁoﬁ_@k éthta Ea@xﬂpr%ﬁta BEA mk@gﬁgl chmt“lme adtie€ 0 SWAYSOCL, and the
. viial. The m xture was degasse reeze- -t ha :
ity RGIak i OF | 5, 8H6 AL ROR P’V@%%.nceﬁﬁ ale e s S NHs in MeOH
was J088H £ tHeQni @G ab 3t overight. BhOdoh@ion was donddn@iitedoQiiv@ a raw product,
wave oven. The crude product was filtered foll owed

which pag/used diFEHA tBeXh¥ePf i | trati on through a short silica
gel plug (EtOAc). Purification by flash chromatography

Et OAc/ heptane; 1:9 to 2.8 ave 22.2 t
Step g0 D5 PR B v PTG RUDE PO D ) St s
descrttRkd EaRRWS. BS/Menh/easy edVs-HArIs DGMIRE &1 N&IR @eteeds oM Hz): 8.13

(. T T2 Gh i DT B IAb OHALEL I ve 108 AT ectDy”

in the follow ng denethylation step. 25 Step (b): The
title conpound was prepared from
Exampl¢ #5 (4- et hoxypheny1) - 3- pheny1- 1H i ndo1- 2-y1) - 3, 5-
2-(3,gJﬂiﬁE@giido§£‘z>6ﬁ1-91)ﬂ-(‘Slifﬂl0ﬁb-P—h@ﬁGSﬁ)haﬁbapiMﬁlee&-Carblibaihidamide (E45)
described in step (c) of Exanple 1. ES/M5 nfz: 381.2
(MH); ITH NMR (acetone-d6, 500MHz): 7.78 (m 1H),
Schefuc4-7.37 (m 4H), 7.30-7.19(m 411), 7.17 (in, 211),
6.96 (m éH), 1.99 (s, 31-1) and 1.77 (s, 3H. WO
20Q9/ 127886PCT/ EP2009/ 054521 Ex¥
ehPNar @i 2- (3, 5-di net hyl i s
(E43) 1$abatirec,gs

2) Hy/Pd-C /@
HO/( IF HO F

0.5 mmol (Z)-2-(3,5-dimethylisoxazol-4-yl)-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-1 H-indole-3-

p- 1H- i ndol - 1-y

carboximidamide (Example 235) was dissolved in 5 ml acetic acid. Acetic acid anhydride (4 eq) was
slowly added and the mixture was stirred over night. A Pd-C catalyst (10% on carbon) was added and the
mixture was placed in a hydrogenation apparatus under 50 psi Hp over night. The mixture was filtered
through celite and concentrated. The crude product was purified on HPLC: (Column: Sunfire, 20 min
acidic gradient: 5-50% MeCN. ES/MS my/z: 365.15 (M+H), 363.18 (M-H); "H NMR (MeOD, 500MHz):
7.86 (m, 1H), 7.41-7.31 (m, 2.5H), 7.25-7.13 (m, 1.5H), 6.76 (m, 1H), 6.67 (m, 1H), 2.21, 2.15 (two s,
3H) and 2.08, 2.06 (two s, 3H).
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10

5(a) S02C12, DCM (b) BF3Me2S, DCM Step (a): To a
sol ution of
WOR0pN12766 et hoxyphenyl) - 1Hi ndol- 2-y1) - 3, 5- di REMER2P9PR4521
azole (the internedi ate product of step (a) fromthe
synthesis of Example 22, 7.5 ng, 0.024mvol) in DCM was
Examplesed®-%P 5 equiv S02C12 and the nixture was stirred at
The fbﬂovﬁﬁg colpautitls weRepr&ated bédriingas Gendial dfdthiodtletioteo Fgil wpeamental

de. product, ich s, used directl Xt
actai ol BT o5 e RN 00RO BPBBAPAE: 75 B 2640 soove
4- (1- (4- net hoxypheny1) - 3- phenyl- 1H i ndol- 2-y1) - 3, 5-
di met hyl i soxazol e via a process ana'\cfl ogous to that
descri bed in Exanple 23. ES/ M5 n12/339 1/341.1
(MrH), 337.2 /339.2 (MH); 1 NI\/R acet one- d6,
500MHz): 7.78 (m 1H), 7.43- ZAm 4H), 7.30-7.19
15(m 4H), 7.17 (m 2H), 6. 96 1.99 (s, 3H)

and 1.77 (s, 3H). Exanpl e2¥
2- (3, 5-di net hyl i soxazol - A@ { dr oxypheny1) - 1H i
ndol e- 3- sul f onam de (|E~44 0 Scheng 39 WO

2009/ 127686PCT/ EP2009/'054521 Step (a): To a solution
of

A N

4—(—{A4-—rrethoxypheny ) o] 1 ethytisox
E 46asz‘é‘*'Fﬁ’f8x¥ ﬁ‘%"é?’?%éﬁ %f{yleﬁg?%‘fahéf:’”’t 0 °¥1§ft118; ?a;“ }Ir om t he

=ty

aﬂ}@% 1.0 equi v Hsoec1 at 0C|a

syinthesis of Exanple 22 7.5 n 0.-024mDH—Hn BCM was
t

ESIS igh vil 19 (o DBt 11 G & ol a0 G SRR S g, 101
7.315116m, §USE.eP(nf, 2}1) a6 80 @obuyi on of the raw product

Y™ 9
TGV (C4V AV ALV I v e LLL ™=, 2 s Clllu lIIC

fromstep (a)} i DPCM-was—added—0-—5—+
e MY

m xture was stirred at 70C for 15 mm The sol uti on was

E 47CONggntryabedpand) 2-mdhysatiui@ieticibiitie MOH was added
and the m xture was stirred overni ght The sol ution

R}:gg éﬁunuenlrdleo to give a rqw product, whi ch was used
rectly in the next step. 1Q0 Step (c): The title

ES/M@W@Q@'I‘(‘@)% an@az@CBﬁTénglhﬁ THAWIIR (Retued d6p 500sA1€4): 1.68) (m, 1H),
usi n process as desc ?4 g%;\/s
7.33 g2l 3@3{7 Qn (523 (@851)27ég,{%2ﬂ),17@8m5%a% 24

500MHZ) T 8713 (m 1IF), 7.32-7.28 (m 2H), 7.19-7.15

(m 3H), 6.93 (m 2H) 2.24 (s 3H and 2. 05 (s —-3H)
E 4815 E{(Zhﬁﬁng—tlz;g)hen 2-yD)- 1-(4-hydroxy-phenyl)- 1H-indole-3-carbonitrile

2-(3,5-Di net hyl i soxazol -4-y1)-1-(2-fl uoro-4-hydroxyphe

=3tdyand-hlepherdble- 3- car boxi m dam de (E45) Schene 40

ES/MS m/z: 342.1 (pos. M + H), 340.1 (neg. M — H); "H NMR (acetone-d6, S00MHz): 7.95 (d, 1H,
J=5.4Hz), 7.84 (m, 1H), 7.52 (d, 111, J=5.4Hz), 7.46-7.42 (m, 2H), 7.32-7.28 (m, 3H) and 7.00 (m, 2H).

E 49 1-(4-Hydroxy-phenyl)-2-((E)-propenyl)-1H-indole-3-carbonitrile

R'= (E)-propenyl

ES/MS m/z: 275.3 (pos. M+ H), 273.1 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 7.65 (m, 1H),
7.32-7.23 (m, 4H), 7.10 (m, 2H), 7.06 (m, 1H), 6.85 (m, 1H), 6.26 (m, 1H) and 1.91 (dd, 3H, J=1.8,
6.9Hz). '

E 50 1-(4-Hydroxy-phenyl)-2-thiophen-2-yl-1H-indole-3-carbonitrile
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20 0.5 mmol

(2)-2-(3,5-di nethylisoxazol - 4-y1) -1-(2-fl uoro-4-hydrox
WORIHRIJA85- N' - hydr oxy- 1H i ndol e- 3- car boxi m damiCd&P2009/054521

(Exanpl e 235) was dissolved in 5 m acetic acid.

h\lrlrl de //I nn\ was—sl-owl v—added—and—the

WS Ty <auucudaimtu UT11c

= Hioehen&Ylas stirred over ni gwt A Pd-C catal yst (10%

Wma R T O 7% o 1)

7.65 (HBE HYUXt Yrse@Hxg .58 i(dd eildd1 25 8Hzr)u793'7 -t (nt, dHRAd S (dd 1H, J=3.8,
ancent r gt ed. e ude product was purified on HPLC
S'OH%C{]ofh@h:lﬁ&fﬁﬂi‘o;ggfn’%' mn acidic gradient: 5-50% MeCN.

ESTNS mz: 365.15 (MFH), 363.18 (MH); IH NVR (NeOD,
500MVH 7\ 7

E 51 ( m - (i S%nethgl %Xa%c}]nﬁ }_QLH-M l@fdgo?cy eaﬁ?n\yi;?l_ll)l-f -in oléi car?orfgﬂ (t V\/O

31-1) and 2.08, 2.06 (two s, 31-1) WD

2@@@116112’768@@14’ “HP2009/ 054521 Exanpl es 46-95 The

foll owing comounds were npr

af-ed—accordi-ngto-—Cepergl
ES/M@@WHO@O@‘@%M% i 253 oM Hh TN MAdeeH 1 <Gy O HE). 77 e, TED,
7.42- I7I@@| ﬁ{lﬁi};aﬂ 285(§1€@§) ofoohhazcﬂ)gzem(rsajﬂ)rmd mw(sam) descri bed

xann es_1-5 _and 38-40 above.

..v- 9O

2009/ 127686PCT/ EP2009/ 054521 WO

AN B9 phed RORHIZLind W23 -carbonitril
E522c09§4f?66823a/y E %09/1105%'15211115/ s 306, 2 (pos. M

3—{nreg—M—=H)—NWMR({acetome-d6, 500vHz)

R'= J&’Yflﬁ’?l’“-'(m‘/fr 7.31 (m 2H), 7.19 (m 1H), 7.10 (m

ES/wgls‘%/ ﬁzz%tg&m #H‘)s 1318: 35(&'5(1@_ 6)"')}1 N¥MF@cdtShe-db15300MHz): 8.35 (m, 2H),
7.38 (m, 1H), 7. 20 (m, 2H), 6.98 (m ZH) 6.82 (m, 1H), 67)9 (m, 2H) and 6.44 (m, 2H).

E 53 1-(4-Hydroxy-phenyl)-2-(1-methyl-1H-pyrrol-2-yl)-1H-indole-3-carbonitrile

R'= 1-methyl-1H-pyrrol-2-yl

ES/MS m/z: 3143 (pos. M + 1), 312.1 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.75 (m, 1H),
7.38-7.32 (m, 2H), 7.29 (m, 1H), 7.20 (m, 2H), 6.95 (m, 2H), 6.83 (dd, 1H, J=1.9, 2.5Hz), 6.24 (dd, 1H,
J=1.9, 3.8Hz), 6.09 (dd, 11, J=2.5, 3.8Hz) and 3.51 (s, 3H).

E 54 1-(4-Hydroxy-phenyl)-2-(3-methyl-thiophen-2-y1)-1 H-indole-3-carbonitrile

R'= 3-methyl-thiophen-2-yl

ES/MS m/z: 331.4 (pos. M + H), 329.2 (neg. M —H); "H NMR (acetone-d6, 500MHz): 7.77 (m, 1H),
7.56 (d, 1H, J=5.1Hz), 7.40-7.34 (m, 2H), 7.27 (m, 1H), 7.21 (m, 2H), 6.97 (d, 1H, J=5.1Hz), 6.95 (m,
2H) and 2.21 (s, 3H).

E S5 1-(4-Hydroxy-phenyl)-2-isopropylamino-1H-indole-3-carbonitrile

R'= isopropylamino

BES/MS m/z: 292.1 (pos. M -+ H), 290.2 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 7.34 (m, 1H),
725 (m, 2H), 7.09 (m, 1H), 7.06 (m, 2H), 6.95 (m, 1H), 6.70 (m, 1), 4.33 (m, 1H) and 1.28 (d, 6H,
J=6.5Hz).
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WO 2009/ 127686PCT/ EP2009/ 054521 ES/ M5 ml z: 289.1 (pos.

M+ H), 287.1 (neg. M- H); |IFINW (acetone-d6,
WO00WAZ986 7. 67 (m 111), 7.31-7.24 (m 4H), 7PCOER2009/054521

(m 31-1), 4.76 (s, 1H), 4.41 (s, 1H), 3.55 (s, 2H)

and 1.66 (s, 3H). E 73 2-(3,5 -D net hyl - pyrazol -

-y1)-1 -(4-hydroxy-phenyl)-1H i ndol e-3-carbonitrile Rl

E 56 = | 2-Bhdhimbhyh -hpyrokpgtehyl k1 M-dndoleV¥arbonitrile
2009/ 127686PCT/ EP2009/ 054521 ES/ M5 mi z: 329.3(pos. M+

~ i & \neg M—=—H);  IH NVR (acetone-d6, 500VHz):
1}§an 7.46-7.42 (m 2H), 7.35 (m 1H), 7.21

ES/Ms'Hl/zéi’Dga( os91$1 L1, 26N (nez: B8- 105 'H AMR (aletdde-d6S5008iH)z). 38 (m, 1H),
VO 2009/ 12768 PCT/ on 8/9?4 2 i)
7.26 Q@@@/),ﬂzﬂ%%iidﬁrﬁ PoEngeP sz R 0 G 1D, 565 G 20, 1=7 422 ana 1.27

«, 312 99P44 7686PCT/ EP2009/ 054521

E57 | 2-Butylamino-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

= butylamino

ES/MS m/z: 306.2 (pos. M + H), 304.3 (neg. M —H); TH NMR (acetone-d6, SOOMHz): 7.33 (m, 1H),
7.26 (m, 2H), 7.10-7.05 (m, 3H), 6.94 (m, 1H), 6.69 (m, 1H), 3.61 (m, 2H), 1.68 (m, 2H), 1.41 (m, 2H)
and 0.92 (t, 3H, J=7.4Hz).

E 58 1-(4-Hydroxy-phenyl)-2-piperidin-1-yl-1H-indole-3-carbonitrile

R'= piperidin-1-yl

ES/MS m/z: 317.9 (pos. M + H), 316.3 (neg. M - H); 'H NMR (acetone-d6, S00MHz): 7.45 (m, 1H),
7.36 (m, 2H), 7.18 (m, 1H), 7.12-7.07 (m, 3H), 7.01 (m, 1H), 3.27 (m, 4H), 1.54 (m, 2H) and 1.49 (m,

4T0).
L

E 59 1-(4-Hydroxy-phenyl)-2-pyrrolidin-1 -yl-1H-indole-3-carbonitrile

R'= pyrrolidin-1-yl

ES/MS m/z: 304.4 (pos. M + H), 302.2 (neg. M —H); '"H NMR (acetone-d6, SO0OMHz): 7.33-7.29 (m,
3H), 7.11 (m, 1H), 7.04 (m, 2H), 6.96 (m, 1H), 6.73 (m, 1H), 3.40 (m, 4H) and 1.87 (m, 4H).

E 60 1-(4-Hydroxy-phenyl)-2-morpholin-4-yl-1H-indole-3-carbonitrile

R'= morpholin-4-yl

ES/MS m/z: 320.3 (pos. M + H), 317.8 (neg. M — H); "H NMR (acetone-d6, 5S00MHz): 7.49 (m, 1H),
7.40 (m, 2H), 7.21 (m, 1H), 7.14 (m, 1H), 7.10 (m, 2H), 7.05 (m, 1H), 3.59 (m, 4H) and 3.28 (m, 4H).

E 61 2-Diethylamino-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

= diethylamino
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J=3.3Hz), 5.92 (m 111) and 2.12 (d, 3H, J=0.7Hz).
Exanpl es 96- 159 The foll owi ng conpounds were prepared
WO200012d¢8¢g t o General Method 1 above. Full exPEATERRMRIANS4521

details of the individual steps of that general nethod
are described in Exanples

ES D 20007 (579 4 GrOT P 3%, Yot T gy Crostone (6, SUONETEEy: 747 (m, THD,
731 @098, ¥4 ¢ ,Gﬁg,:vf.ﬁP )G9, O58TRL2H)O6 (m, 1H), 3.28 (g, 4H, J=6.9Hz) and 1.05
(20099 127686P /EP%gOQ?054gZ% E)117(m ) “ 2

(t, 6Hy 6PHR)-0i f | uor o- 4- hydr oxy- pheny1) - 2- (1- met hy1- 1H pyr az

of -4-yI)-IHindole-3-carbonitrile Rl =
1-net hyl - 1H pynazol -4-y1 R =

E62 3, Q—'Eﬁhllfﬂ}’bb{‘bh@rwmh@;@)f—%@ﬁylp-fi-%onitﬁle
2009/ 127686PCT/ EP2009/ 054521 WO

R'= 20084 127686PCT/ EP2009/ 054521

ES/MS m/z: 259.1 (pos. M + H), 257.0 (neg. M —H); "H NMR (acetone-d6, 500MHz): 7.74 (m, 1H),
7.44-7.37 (m, 4H), 7.26 (m, 1H), 7.10 (m, 2H) and 4.45 (s, 1H).

E 63 1-(4-Hydroxy-phenyl)-2-vinyl-1H-indole-3-carbonitrile

R'= vinyl

ES/MS m/z: 261.1 (pos. M + H), 259.0 (neg. M — H); TH NMR (acetone-d6, 500MHz): 7.70 (m, 1H),
7.34-7.27 (m, 4H), 7.13-7.09 (m, 3H), 6.56 (dd, 1H, J=17.6, 11.6Hz), 6.24 (dd, 1H, J=17.6, 0.6Hz) and
5.69 (dd, 1H, J=11.6, 0.6Hz).

E 64 1-(4-Hydroxy-phenyl)-1H-indole-2,3-dicarbonitrile

R'= cyano

ES/MS m/z: 258.0 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 7.88 (m, 1H), 7.59 (m, 1H), 7.56
(m, 2H), 7.52 (m, 1H), 7.42 (m, 1H) and 7.15 (m, 2H).

E 65 1-(4-Hydroxy-phenyl)-2-prop-1-ynyl-1H-indole-3-carbonitrile

R'= prop-1-ynyl

ES/MS m/z: 273.1 (pos. M + H), 271.1 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 7.68 (m, 1H),
7.38 (m, 2H), 7.36-7.33 (m, 2H), 7.22 (m, 1H), 7.08 (m, 2H) and 2.09 (s, 3H).

E 66 1-(4-Hydroxy-phenyl)-2-pyridin-2-yl-1H-indole-3-carbonitrile

R'= pyridine-2-yl

ES/MS m/z: 312.1 (pos. M + H), 310.2 (neg. M — H); "H NMR (acetone-d6, S00MHz): 8.63 (m, 1H),
7.84-7.78 (m, 2H), 7.49 (m, 1H), 7.41-7.36 (m, 3H), 7.26 (m, 1H), 7.22 (m, 2H) and 6.96 (m, 2H).

E 67 1-(4-Hydroxy-phenyl)-2-(2-methyl-allyl)-1H-indole-3-carbonitrile

R'= 2-methyl-allyl
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WD 2009/ 127686PCT/ EP2009/ 054521 (dd, 1H, J=1.8,
3.8Hz), 6.10 (dd, 1H, J= 2.5, 3.8Hz) and 3.56 (s,

WORP19/127¢861 34 PCT/EP2009/054521
1- (3- Fl uor o- 4- hydr oxy- phenyl) 24( E) propenyl) 1H i ndol
e- Q car hﬂnlfrl | e Rl onan

ES/MB_p/pi 2894 (Hosh%rr%;&m ]h(élh ’M P%HH'HMR Cacctone-d6, S00MHz): 7.67 (m, 1),
7.31- i@&)&{l 34213 68fPLIY (%P@ﬁ@%@%%ﬁj, 4E$/(d§/$Hm355 (298) Adnas. (s 858

] (npn M (acetone-d6—500VH

' L AN EAYAVALA ] IL/

766(m 1H), 735725(m 4H), 7.16 (m 1H), 7.11

E 68 C1-&H d?& BB( 2- L1 Mdoleldarbondilk. 92 (dd, 3H,
)2 (9 gry ey V\gﬁzp O&/n%27686IgCT/ EP2009/ 0545(21 E 145

” Huoro=4=hydroxy-phenyi)=2=prop-t=-ynyt=1H1nd
g)é)r%peggr bonitrile RL = propil -ynyl R =

Esn\gsdgfé;&f‘g%g%sg% E?;gzggg)(o 2121241@1), "YMR (acetone-d6, 500MHz): 7.71 (m, 1H),
7.33-7.27 (m, 4H), 7.17 (m, 1H), 7.06 (m, 2H), 6.20-6.12 (m, 2H) and 1.94 (d, 3H, J=5.3Hz).

E 69 | 2-(Butyl-methyl-amino)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= Butyl-methyl-amino

ES/MS m/z: 320.3 (pos. M + H), 318.1 (neg. M~ H); "H NMR (acetone-d6, S00MHz): 7.43 (m, 1H),
7.31 (m, 2H), 7.17 (m, 1H), 7.09-7.06 (m, 3H), 6.93 (m, 1H), 3.15 (m, 2H), 3.00 (s, 3H), 1.45 (m, 2H),
1.20 (m, 2H) and 0.83 (t, 3H, J=7.4Hz).

E 70 1-(4-Hydroxy-phenyl)-2-((Z)-1-methyl-propenyl)-1H-indole-3-carbonitrile

R'= (Z)-1-methyl-propenyl

ES/MS m/z: 289.2 (pos. M + H), 287.1 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 7.70 (m, 1H),
7.33-7.27 (m, 4H), 7.22 (m, 1H), 7.05 (m, 2H), 5.90 (m, 1H), 1.78 (m, 3H) and 1.66 (m, 3H).

ET 1-(4-Hydroxy-phenyl)-2-imidazol-1-yl-1H-indole-3-carbonitrile

R'= imidazol-1-yl

ES/MS m/z: 301.1 (pos. M + H), 299.2 (neg. M — H), 'H NMR (acetone-d6, S00MHz): 7.85 (t, 1H,
J=0.9Hz), 7.79 (m, 1H), 7.47-7.40 (m, 2H), 7.34-7.31 (m, 3H), 7.26 (m, 1H), 7.06 (dd, 1H, J=0.9,
L 1.6Hz) and 6.99 (m, 2H).

E 72 1-(4-Hydroxy-phenyl)-2-[1,2,4]triazol-1-yl-1H-indole-3-carbonitrile

R'= [1,2,4]triazol-1-yl

ES/MS m/z: 302.3 (pos. M -+ H), 300.4 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 8.73 (s, 1H),
8.15 (s, 1H), 7.84 (m, 1H), 7.49-7.46 (m, 2H), 7.33-7.28 (m, 3H) and 6.99 (m, 2H).

E73 2-(3,5-Dimethyl-pyrazol-1-yl)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= 3,5-dimethyl-pyrrazol-1-yl
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WO 2009/ 127686PCT/ EP2009/ 054521 WO

2009/ 127686PCT/ EP2009/ 054521 Exanpl es 160- 195 Exanpl es
WO280/126686bel ow wer e prepared accordi ng to Gen@C3dIEP2009/054521

Met hod 1 above. Full experinental details of the

Lndividual ot apes of aone

ST 2S A e G 0 EXaNred 16. RO B e dBChL FROg o tm 1D
7.46-EXAERI2€S, 71354m, 8H), 161 andH3 8. 90nRbay 6.98 Ex anpkds (168 dd&.12 (s, 3H).

and 170-172 bel ow were nrenarad acecordino to Conaral
ot =TI L A3 EER B § B A AL~ rll UPM' O A OGO Ul 11 L

oo T

Met hod 4 above. Full experinental details of the

i ndi vi dual steps of t hat general net hod are descri bed
in Examles 2-4 and 20-21 ahove.

E 74 2cdg(ﬂfw@%wéqrwbﬁzwo@%15wsﬁl lﬁﬁma@gmﬁ% 195 bel ow

ware prepared according to General Method 1 above

= pulrdzokekpler i nental details of [the individual steps of
that general method applicable for the synthesis of

ES/MSaaiapi0ad (nraMrioB), 20%5 drescMi+dk H NMB(arRiiss!61308MHey 769 (d, 1H,

7=2.64%]. 5G9 (i 07%1 i3 jabeme). 7527 B (o 21§47.29-7.23 (m, 3H), 6.97 (m, 2H) and
%%é ( Sﬁﬁ @prrazol 83 yl) - (phggyl - ndoﬁml )y l] (1, 2H) an
6-47€d|§h]éhé1*-1 E[{?%enyl R2= 2- Met hyl - 2H pyrrazol -3-y1 WO

— 2009/ 127686PCT/ EP2009/ 054521

E 75 | 1-(4-Hydroxy-phenyl)-2-(5-methyl-imidazol-1-yl)-1H-indole-3-carbonitrile

R'="5-methyl-imidazol-1-yl

ES/MS m/z: 315.2 (pos. M + H), 313.3 (neg. M — H); "H NMR (acetone-d6, SO0MHz): 7.82 (m, 1H),
7.76 (d, 1H, J=0.9Hz), 7.47-7.43 (m, 2H), 7.33-7.27 (m, 3H), 6.97 (m, 2H), 6.76 (m, 1H) and 2.13 (d,
3H, J=1.1Hz).

E 76 | 1-(4-Hydroxy-phenyl)-2-(5-methyl-pyrazol-1-yl)-1H-indole-3-carbonitrile

R'= 5-methyl-pyrrazol-1-yl

ES/MS m/z: 315.2 (pos. M + H), 313.3 (neg. M — H); '"H NMR (acetone-d6, 500MHz): 7.83 (m, 1H),
7.55 (d, 11, J=1.3Hz), 7.47-7.44 (m, 2H), 7.37 (m, 1H), 7.20 (m, 2H), 6.93 (m, 2H), 6.19 (m, 1H) and
2.22 (s, 3H).

E 77 1-(4-Hydroxy-phenyl)-2-(3-methyl-pyrazol-1-yl)-1H-indole-3-carbonitrile

R'= 3-methyl-pyrrazol-1-yl

ES/MS m/z: 315.2 (pos. M + H), 313.3 (pos. M + H); 'H NMR (acetone-d6, S00MHz): 7.76 (m, 1H),
7.69 (d, 1H, J=2.5Hz), 7.42-7.36 (m, 2H), 7.27-7.23 (m, 3H), 6.98 (m, 2H), 6.25 (d, 1H, J=2.5Hz) and
2.21 (s, 3H).

E 78 1-(4-Hydroxy-phenyl)-2-thiazol-2-yl-1H-indole-3-carbonitrile

R'= thiazol-2-y!

ES/MS m/z: 318.1 (pos. M + H), 316.1 (neg. M — H); 'H NMR (acetone-d6, SOOMHz): 7.99 (d, 1H,
J=3.2Hz), 7.81 (m, 1H), 7.76 (d, 1H, J=3.2Hz), 7.42-7.37 (m, 4H) and 7.15-7.11 (m, 3H).
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ESSMS mz: 366.2 (pos. M+ H), 364.2 (neg. M- H); 111
NMR (acetone-d6, 500MHz): 7.47-7.45 (m 2H), 7.24-7.13
WO4P9/120¢%6, 6.92 (m 2H), 6.32 (d, 1H, J=1.9Hz)PCAAP239834521

(s, 3H). WD 2009/ 127686PCT/ EP2009/ 054521 WD
2009/ 127686PCT/ EP2009/ 054521 \AD)

A=A i =

E 79» d#i@ﬁgg@@m@%g@%x@gazol %) -1H-indole-3-carbonitrile
2009/ 127686PCT/ EP2009/ 054521 ~ WD

20@@Hok P 1686PEYY EP2009/ 054521 | 5Exanpl es 196- 210

Rl
Exarml es 196-210 bhelow i
S MGeer 6. INpshdet 1. ol s ot ’e%ﬁ%’ﬁi"aﬁ"d@ SVaNHig): 375 . T
7.37- ?Q?(rh it V. AU@l, 185,803 (ﬁafzﬁ)h@és @elﬂgraﬁdi 4.U£¢s,hszg. appl i cabl e
synt hesi s _of xanples - 21 i

Exan'pl es 1- 4, 8, 16 and 38-40 above. 10 E 196

T\‘F ] SYih ] carboxylic
E 80 1(4g§ag&gﬁh8%%tﬁ€g§£ﬁxyﬁés?ob§ ﬁiﬁg&h%%eé 1 (posy Mt

ILII\DI COANOML

7 ||C M || L abel one= UU, JUUIVI_IL)
Sﬂl‘*ﬁrﬁﬂ 111) 7.38-7.36 (m 2H) 7.29-7.24 (m 4H),

ES/MS 87 31811 @ S+ 1), 3157 (&8 v e 3D AR R 8 af, FooMiiky: 9.08 (4, 1H,
J=1.9Hz), 7.78 (m, 1H), 7.41 (d, 1H, J=1.9Hz), 7.39-7.33 (m, 2H), 7.29 (m, 2H), 7.17 (m, 1H) and 7.04
(m, 2H).

E 81 1-(4-Hydroxy-phenyl)-2-(3-methyl-but-2-enyl)-1H-indole-3-carbonitrile

R'= 3-methyl-but-2-enyl

ES/MS m/z: 303.1 (pos. M + H), 301.2 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.64 (m, 1H),
7.30 (m, 2H), 7.29-7.21 (m, 2H), 7.09 (m, 2H), 7.03 (m, 1H), 5.11 (m, 1H), 3.54 (m, 2H), 1.62 (m, 3H)
and 1.48 (s, 3H).

E 82 2-((E)-But-1-enyl)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

= (E)-but-1-enyl

ES/MS m/z: 289.1 (pos. M + H), 287.2 (neg. M — H); 'TH NMR (CDCl,, 500MHz): 7.73 (m, 1H), 7.28
(m, 1H), 7.22-7.19 (m, 311, 7.04 (m, 1H), 7.02 (m, 2H), 6.92 (m, 1H), 6.11 (m, 111), 2.23 (m, 2H) and
1.04 (t, 3H, J=7.1Hz).

E 83 1-(4-Hydroxy-phenyl)-2-(5-methy!-thiophen-2-yl)-1H-indole-3-carbonitrile

R'= 5-methyl-thiophen-2-yl

ES/MS m/z: 331.1 (pos. M + H), 329.2 (neg. M — H); 'H NMR (acetone-d6, SO0MHz): 7.70 (m, 1H),
7.35-7.28 (m, 5H), 7.09-7.05 (m, 3H), 6.82 (m, 1H) and 2.45 (s, 3H).

E 84 2-(5-Acetyl-thiophen-2-yl)-1 -(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= 5-acetyl-thiophen-2-yl

ES/MS m/z: 359.3 (pos. M + H), 357.1 (neg. M — H); 'H NMR (acetone-d6, 5S00MHz): 7.85 (d, 1H,
J=4.1Hz), 7.77 (m, 1H), 7.57 (d, 1H, J=4.1Hz), 7.41-7.34 (m, 4H), 7.15 (m, 1H), 7.08 (m, 2H) and 2.54
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E 197

2-(3,5-D net hyl -i soxazol -4-yl1)-1-(3-fluoro-4-hydroxy-p
WOREMY2J68¢H- | ndol e- 3- car boxylic acid WO PCT/EP2009/054521

2009/ 127686PCT/ EP2009/ 054521 WO

2009/ 127686PCT/ EP2009/ 054521 Exanmpte—211 5Fx« |

a 211
LATITpr©T 4o L L JI_A I C 211

(53%kIOM/mas prepar ed accordlng to General thhod 1

above—FuH—exper+rental—detai tsof the—ndividual
steps of that general nmethod applicable for the

E 855y nt-tiedy&o0fphexsanp | lem2 hyll- 1&t-gyroed el y1p Hd-iidaleBxarphigsle
1-b, 16 and 38-40 above. E 211

R'= 4Hﬁagmq&pﬁpmiﬂm%db dlrluoro- -hydr oxy- phenylI)-1Hindo
e- 3-car boni t = brono R2= cyano

ES/MS m/z: 315.2 (pos. M + H), 313.3 (neg. M — H); "H NMR (acctone-d6, S00MHz): 7.73 (s, 1H),
7.67 (m, 1H), 7.35 (s, 1H), 7.32-7.28 (m, 3H), 7.26 (m, 1H), 7.09 (m, 2H), 7.07 (m, 1H) and 3.90 (s,
3H).

E 86 2-(5-Chloro-thiophen-2-yl)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= 5-chloro-thiophen-2-yl

ES/MS m/z: 351.2 (pos. M + H), 349.3 (neg. M — H); "H NMR (acetone-d6, SOOMHz): 7.74 (m, 1H),
7.45 (d, 1H, J=4.1Hz), 7.39-7.32 (m, 4H) and 7.13-7.08 (m, 4H).

E 87 1-(4-Hydroxy-phenyl)-2-(4-methyl-thiophen-3-yl)-1H-indole-3-carbonitrile

R'= 4-methyl-thiophen-3-yl

ES/MS m/z: 331.4 (pos. M + H), 329.2 (neg. M — H); "H NMR (acetone-d6, S00MHz): 7.76 (m, 1H),
7.59 (d, 1H, J=3.2Hz), 7.39-7.33 (m, 2H), 7.29 (m, 1H), 7.21 (m, 2H), 7.18 (m, 1H), 6.93 (m, 2H) and
2.08 (d, 3H, J=0.9Hz).

E 88 1-(4-Hydroxy-phenyl)-2-(4-methyl-thiophen-2-yl)-1H-indole-3-carbonitrile

= 4-methyl-thiophen-2-yl

ES/MS m/z: 331.4 (pos. M + H), 329.2 (neg. M — H); "H NMR (acetone-d6, S00MHz): 7.71 (m, 1H),
739 (d, 1H, J=1.3Hz), 7.36-7.29 (m, 2H), 7.27 (m, 2H), 7.22 (m, 1H), 7.08 (m, 1H), 7.04 (m, 2H) and
2.23 (4, 3H, J1=0.911z).

E 89 2-(4-Cyano-thiophen-3-yl)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= 4-cyano-thiophen-3-yl

ES/MS m/z: 342.2 (pos. M + H), 340.3 (neg. M — H); '"H NMR (acetone-d6, SO0MHz): 8.49 (d, 1H,
J=3.1Hz), 7.98 (d, 1H, J=3.1Hz), 7.81 (m, 1H), 7.44-7.39 (m, 2H), 7.31 (m, 1H), 7.26 (m, 2H) and 6.97
(m, 2H).

E 90 1-(4-Hydroxy-phenyl)-2-(2-methyl-2H-pyrazol-3-yl)-1 H-indole-3-carbonitrile
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R = 2,5-difluoro-4-hydroxy-phenyl R4= bronmo ES/ M5 ni z:
426.8, 428.9, 431.3 (pos. M+ H), 425.0, 427.1, 429.2
WO(AQ@%IWMG- H); [l NVR (acetone-d6, 500MHz): PCIER2PHI/054521

7.44-7.37 (m 2H) and 7.25-7.21 (m 211).

__I_],QExanﬁggg, ’)1’) 228 l:v:mm! es 212-228 hal ow were
R = bty )&W@lr%?’lng to General Method 2 above. Full

ESNRE, T onan T ol 2 Bseatr ) FVR e RE SgRmb 750 n, TH)
7.45 @ apE2SHD1 242289 &ﬁeZPﬂ,é/‘sIQr(mbeH), a7 Enaﬂﬁ)l ®%7 @1, 2H),8,4216,1H,
J=2.0% gn%%é%é%%).above. WO 2009/ 127686PCT/ EP2009/ 054521

2- Brono-4-11 uoro 1- (4 hydroxy phenyl) 1H i ndol e-3-carb

nlfrllnDI—

E91 | 1-(4-Hydroxy- pheny'l) 2 \('1 3 S-trlmeﬁlyl iH-pyrrazol 4-y)-1H-indole-3-carbonitrile

R'= 1,3,5-trimethyl-1H-pyrrazol-4-yl

ES/MS m/z: 343.1 (pos. M + H), 341.2 (neg. M — H); TH NMR (acetone-d6, S00MHz): 7.73 (m, 1H),
7.36-7.30 (m, 3H), 7.17 (m, 2H), 6.94 (m, 2H), 3.69 (s, 3H), 2.11 (s, 3H) and 1.96 (s, 3H).

E92 2-(2-Acetyl-pyrrol-1-yl)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= 2-acetyl-pyrrol-1-yl

ES/MS m/z: 342.2 (pos. M + H), 340.3 (neg. M — H); "H NMR (acetone-d6, SOOMHz): 7.76 (m, 1H),
7.44 (dd, 1H, J=1.6, 2.8Hz), 7.42-7.37 (m, 2H), 7.23 (m, 1H), 7.13 (dd, 1H, }=1.6, 3.9Hz), 7.09 (m,
2H), 6.88 (m, 2H), 6.41 (dd, 1H, J=2.8, 3.9Hz) and 2.23 (s, 3H).

E 93 2-(2-Ethyl-pyrrol-1-yl)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= 2-ethyl-pyrrol-1-yl

ES/MS m/z: 328.4 (pos. M + H), 326.2 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.78 (m, 1H),
7.44-7.39 (m, 2H), 7.30 (m, 1H), 7.22 (m, 2H), 6.93 (m, 2H), 6.88 (dd, 1H, J=2.9, 1.6Hz), 6.11 (t, 1H,
J=3.2Hz), 5.95 (m, 1H), 2.49 (m, 1H), 2.37 (m, 1H) and 1.09 (t, 3H, J=7.5Hz).

E 94 2-(2-Cyano-pyrrol-1-yl)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= 2-cyano-pyrrol-1-yl

ES/MS m/z: 325.4 (pos. M + H), 323.5 (neg. M — H); "H NMR (acetone-d6, S00MHz): 7.85 (m, 11),
7.49-7.46 (m, 3H), 7.32 (m, 1H), 7.28 (m, 2H), 7.11 (dd, 1H, J=4.1, 1.6Hz), 6.99 (m, 2H) and 6.45 (dd,
1H, J=4.1, 2.9Hz).

E 95 1-(4-Hydroxy-phenyl)-2-(2-methyl-pyrrol-1-yl)-1H-indole-3-carbonitrile

R'= 2-methyl-pyrrol-1-yl

ES/MS m/z: 314.3 (pos. M + H), 312.4 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.78 (m, 1H),
7.44-7.39 (m, 2H), 7.31 (m, 1H), 7.22 (m, 2H), 6.94 (m, 2H), 6.85 (dd, 1H, J=3.0, 1.6Hz), 6.07 (t, 1H,
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ES/MS mfz: 332.97 (pos. M+ H), 331.01 (neg. M- H);

| HNVR (acetone-d6, 500MHz): 7.40 (m 2H), 7.30 (m
WO20§9/1276862 ('m 2H) 7.07 (dd, 1H, J=10.4, 8. 2HLJl/EReP/054521

698(d 1H J8 ). E 213

El uoro \/I 1 rr\V\l nhgn\ll) 2 purrelL 1 yl__:lnl_l'_i adote-
I=3. %J%a?r%ﬁr (il 2t (& 3HEOTEEET Syl Ro= ON R3 7 F RA= H
ESFHME—tz—318- 1 (pos.—v+H), 31614

A ey M—=—H;7 1H
NMR (acet one-d6, 500MHz): 7.34 (m 1H), 7.29 (m 2H),
Exanfpledoqts®, 1H, J=10.4, 8.0Hz), 7.06 (d, 1H, J=8.3Hz),

The j)ll&WlﬁélZn%mpou sz&%aeg;gsre};a%d a&!B'rdh‘Pg:t% 'G%&érai%\)letmdl a%oge4 F(lh ex;%Hmental

detail-ofF thg drdvi dual siepla pilthahegnqui emib)l aR-dotveibgdlin Exkrimesdl-B -1 8 ambds- -40 above.
bonitrile RI = phenyl R2= CN R3= F

N
1

E96 .| 1-(3-Chloro-5-fluoro-4-hydroxy-phenyl)-2-phenyl-1H-indole-3-carbonitrile

R'= phenyl R = 3-chloro-5-fluoro-4-hydroxy-phenyl

ES/MS m/z: 363.1 (pos. M + H), 361.1 (neg. M —H); "H NMR (acetone-d6, SOOMHz): 7.77 (m, 1H),
7.56-7.53 (m, 2H), 7.50-7.45 (m, 3H), 7.41-7.34 (m, 4H) and 7.32 (dd, 1H, J=10.8, 2.5Hz).

E 97 1-(3-Chloro-5-fluoro-4-hydroxy-phenyl)-2-(3-cyano-thiophen-2-yl)-1H-indole-3-carbonitrile

R'= 3-cyano-thiophen-2-yl R = 3-chloro-5-fluoro-4-hydroxy-phenyl

ES/MS m/z: 392.0, 394.0 (neg. M — H); '"H NMR (acetone-d6, S00MHz): 8.00 (d, 1H, J=5.4Hz), 7.84
(m, 1H), 7.56 (d, 1H, J=5.4Hz) and 7.49-7.41 (m, 5H).

E 98 1-(3-Chloro-5-fluoro-4-hydroxy-phenyl)-2-(3-cyano-furan-2-yl)-1H-indole-3-carbonitrile

R'= 3-cyano-furan-2-yl R = 3-chloro-5-fluoro-4-hydroxy-phenyl

ES/MS m/z: 376.0, 378.0 (neg. M — H); "H NMR (acetone-d6, S00MIHz): 7.97 (d, 111, J=2.0Hz), 7.86
(m, 1H), 7.52-7.44 (m, SH) and 7.07 (d, 1H, J=2.0Hz).

E99 | 2-Bromo-1-(3-chloro-5-fluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= bromo R = 3-chloro-5-fluoro-4-hydroxy-phenyl

ES/MS m/z: 362.0, 364.0, 366.0 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 7.70 (m, 1H), 7.54 (t,
1H, J=2.5Hz), 7.50 (dd, 1H, J=2.5, 10.7Hz), 7.39-7.34 (m, 2H) and 7.27 (m, 1H).
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Ra= HES/M5 mz: 329.11 (pos. M+ H), 327.15 (neg. M -
H); I HNVR (acetone-d6, 500MHz): 7.51 (m 2H),
WOR0a%127682 (m 3H), 7.31 (m 1H), 7.25 (m 2|_|)PCT/EP2009/054521
709706(m 2H) and695(m 2H). E 215
y,

1 AVAW]

7- _nrm \I| i d-v1) ! (A I’l r

B 108y P mort CragIeet bty BRI Bople ratbonirle 7

3.15-Di net hyl -i soxazol -4-y1 = CN R3= F R4= H ES/MS

Y C

OXy-P

= famo 348. 11 (pos. M+ H), 34 ,R1=5241n@rg4hvﬁroxmhen|yHNNR
(acet one-d6_ 500MHz) 7. 36 7.30 (hr s

BTG it (a1, 202 B Mara 290 281 { et K 105 2 BV ol g, S00MET):
771 mqg)—l? gv;r%gﬁ@g)ﬁa 388 36%m, 3H1).14806 121) ORI 4 58-6.8H)m, 21)\0

[ EP2009/ 0R2R71 E

4- Fl uor o- 1- (4- hydr oxy- phenyl)-2-(2- met hyl - prop- 1-enyl)

E 101?‘2';'r.éé;.\lﬁ%g.agfygggﬁgmnw-bipﬁeﬂﬁ-1ﬁ-i1{aome;-&>fﬂ>o-nnﬁrap- I-enyl

R'= phenyl R = 2-fluoro-4-hydroxy-phenyl

ES/MS m/z: 329.3 (pos. M + H), 327.1 (neg. M — H); "H NMR (acetone-d6, SOOMHz): 7.78 (m, 1H),
7.52-7.49 (m, 2H), 7.47-7.44 (m, 3H), 7.42-7.36 (m, 3H), 7.19 (m, 1H), 6.84 (m, 1H) and 6.77 (dd, 1H,
J1=2.7,11.7Hz).

E 102 | 2-Bromo-1-(3-fluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile

= bromo R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 331.1, 333.2 (pos. M + H), 329.2, 331.3 (neg. M — H); 'H NMR (acetone-d6, S00MHz):
7.70 (m, 1H), 7.46 (dd, 1H, J=2.5, 11.4Hz), 7.38-7.32 (m, 2H), 7.31-7.25 (m, 2H) and 7.21 (m, 1H).

E 103 | 2-Bromo-1-(2,3-difluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile

= bromo R = 2,3-difluoro-4-hydroxy-phenyl

ES/MS m/z: 349.1, 351.2 (pos. M + H), 346.9, 349.0 (neg. M — H); "H NMR (acetone-d6, S00MHz):
772 (m, 1H), 7.40-7.34 (m, 3H), 7.22 (m, 1H) and 7.14 (m, 1H).

E 104 | 2-Bromo-1-(2,5-difluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= bromo R = 2,5-difluoro-4-hydroxy-phenyl

L

ES/MS m/z: 349.1, 351.2 (pos. M + H), 346.9, 349.0 (neg. M — H); '"H NMR (acetone-d6, S00MHz):
7.73 (m, 1H), 7.61 (dd, 1H, }=7.2, 10.6Hz), 7.41-7.35 (m, 2H), 7.23 (m, 1H) and 7.16 (dd, 1H, J=7.6,
10.7Hz).

E 105 | 2-Bromo-1-(3-chloro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile

= bromo R = 3-chloro-4-hydroxy-phenyl

ES/MS m/z: 347.0, 349.1, (pos. M + H), 344.8, 347.2 (neg. M — H), "H NMR (acetone-d6, SOOMHz):
7.70 (m, 1H), 7.65 (d, 1H, J=2.5Hz), 7.39 (dd, 1H, J=2.5, 8.5Hz), 7.38-7.32 (m, 2H), 7.30 (d, 1H,
J=8.5Hz) and 7.20 (m, 1H).
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ES/MS mfz: 307.14 (pos. M+ H), 305.15 (neg. M- H);

1H NMR (acetone-d6, 500MHz): 7.28 (m 2H), 7.24 (m
WO20§9/1276896 (m 2H), 7.00 (dd, 1H, J=10.5, 8. 2pPCTER3(09/054521

(d, 1H, J=8.2Hz), 5.96 (m 1H), 1.94 (d, 3H, J=1.2Hz)

and 1.90 (d, 3H, J=1.411z). E 217

5- Fl uor o- 1- (4- hydr oxy- phenyl) - 2- phenyl- 1H i ndol e- 3- car

E 100 9nL86inb 8 -(Bb-FluoReniy drédphely RAEiddelt-3RArbohitES/ M5 i z:
329.3 (pos. M+ H), 327.4 (neg. M- H); IHNWR

- AAOAAS—\

L tonme-d6, - 500MHz) 7. 50- 7T 4Z { fry; A - bhe m
R'= Bgmo’ 20 m 11-1) and 6. 95 ?mj’glﬁ?)ﬂwbé”é%o&ﬂhﬁl(

ES/MS Iﬁ/é 549@' mtzfm&s MSOMRZ0T 2,54Y.3 el -NII-UDf 0F IMRAadEsGIE-AB)50PMHz):
i ndol e-3-carbonjtrile Rl =

770@15¥1D7r?@t7r%ﬂ1(m, $dardd127 fmyHRo= ON R3 = H R4= F ES/ MB

mz: 348.2 (pos. M+ H), 346.3 (neqg. M- H); THNWR
(acet one-d6, 500MHz): 7.50 (dd, 111 1=8.8 2 2Hz)

E 107 37(3(Fd@ro 4brydrgsopbeny 2 phenyl- 1 HringgleGngarbopyyrile 7 19 (m
1H), 7.00 (m 2H), 2.36 (s, 3H) and 2.02 (s, 3H).

R'= phenyl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 329.3 (pos. M + H), 327.1 (neg. M — H); "H NMR (acetone-d6, SOOMHz): 7.77 (m, 1H),
7.51 (m, 2H), 7.46-7.43 (m 3H), 7.40-7.35 (m, 2H), 7.31-7.26 (m, 2H) and 7.14-7.07 (m, 2H).

E 108 | 1-(3,5-Difluoro-4-hydroxy-phenyl)-2-phenyl-1H-indole-3-carbonitrile

R'= phenyl R = 3,5-difluoro-4-hydroxy-phenyl

ES/MS m/z: 347.2 (pos. M + H), 344.8 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 7.77 (m, 1H),
7.53 (m, 2H), 7.49-7.46 (m, 3H), 7.42-7.35 (m, 3H) and 7.19 (m, 2H).

E 109 | 1-(3-Chloro-4-hydroxy-phenyl)-2-phenyl-1H-indole-3-carbonitrile

R'= phenyl R = 3-chloro-4-hydroxy-phenyl

ES/MS m/z: 344.9, 347.3 (pos. M + H), 343.0 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.77 (m,
1H), 7.52 (m, 2H), 7.48 (d, 1H, J=2.5Hz), 7.47-7.44 (m, 3H), 7.41-7.35 (m, 21), 7.29 (m, 1H), 7.22 (dd,
1H, J=2.5, 8.8Hz) and 7.13 (d, 1H, J=8.8Hz).

E 110 | 1-(2,3-Difluoro-4-hydroxy-phenyl)-2-phenyl-1H-indole-3-carbonitrile

R'= phenyl R = 2,3-difluoro-4-hydroxy-phenyl

ES/MS m/z: 347.2 (pos. M + 11), 344 8 (neg. M — H); "H NMR (acetone-d6, S00MHz): 7.80 (m, 1H),
7.52 (m, 2H), 7.49-7.46 (m, 3H), 7.43-7.38 (m, 2H), 7.29-7.25 (m, 2H) and 7.00 (m, 1H).

E 111 | 1-(2,5-Difluoro-4-hydroxy-phenyl)-2-phenyi-1H-indole-3-carbonitrile

R'= phenyl R = 2,5-difluoro-4-hydroxy-phenyl

ES/MS m/z: 347.3 (pos. M + H), 344.8 (neg. M — H); "H NMR (acetone-d6, S00MHz): 7.79 (m, 1H),
7.54-7.51 (m, 3H), 7.50-7.46 (m, 3H), 7.43-7.37 (m, 2H), 7.27 (m, 1H) and 6.96 (dd, 1H, J=7.6,
10.7Hz).
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E 219 5-Fluoro-1 -(4-hydroxy-phenyl)-2-pyrrol-1

-yl-1Hindole-3 -carbonitrile RI = 2-pyrrol-1-yl1 R2=
WOCWH22680 R4= F ES/ M5 mlz: 317.9 (pos. M + H) PCIEP2609/054521

(neg. M- H); Ili NWR (acetone-d6, 500MHz): 7.46 (dd,

1H, J=8.8, 2.5Hz), 7.29-7.24 (m 3H), 7.16 (m 1H),

6.99 (m 2H), 6.94 (t, 2H, J=2.2Hz) and 6.24 (t, 2H,

E11234-@ HzDifluors-428Mroxy-phenyl)-2-thiophen-3-yl-1H-indole-3-carbonitrile
5-|Fl uor o- 1- (4- hydr oxy- pheny1) - 2- (2- met hyl - prop- 1- enyl )

i ndgle=3=carboni trite R [R 23 BRIl 1=
R O ke 1 Ram F ES/ NG nf 4% 357 Chpoac il

ESMR/253 33 os, M+ 151 .4 gie - YR H) ACEe1aRG 2 3fonc-06) BbbM)z). 7.7838n, 1H),
dd, " TH WD 2009/ 127 S%PCT/ EP2009/ 054521 J=9. 0, °
7.71 Gldg g y=1.3, 20987, 5944, 1H7I28), 3.2, A49-7.34 _2513, 753040, {H) and 7.24-7.20
(m, 3fp09-7.04 (m 3H), 5.97 (m 1H), 1.93 (d, 3H,

J=1.21-17) and 1.90 (d, 3H J=1.6Hz).

E 113 | 1-(3,5-Difluoro-4-hydroxy-phenyl)-2-thiophen-2-yl-1H-indole-3-carbonitrile

R'= thiophen-2-yl R = 3,5-difluoro-4-hydroxy-phenyl

ES/MS m/z: 353.0 (pos. M + H), 351.4 (neg. M — H); "H NMR (acetone-d6, S00MHz): 7.74 (m, 1H),
771 (dd, 1H, J=1.2, 5.0Hz), 7.54 (dd, 1H, J=1.2, 3.8Hz), 7.40-7.34 (m, 2H), 7.30 (m, 2H), 7.25 (m, 1H)
and 7.19 (dd, 1H, J=3.8, 5.0Hz).

E 114 | 1-(3,5-Difluoro-4-hydroxy-phenyl)-2-(3,5-dimethyl-isoxazol-4-yl)-1H-indole-3-carbonitrile

R'= 3,5-dimethyl-isoxazol-4-yl R = 3,5-difluoro-4-hydroxy-phenyl

ES/MS m/z: 366.2 (pos. M + H), 364.3 (neg. M — H); "H NMR (acetone-d6, SO0MHz): 7.78 (m, 1H),
7.45 (m, 1H), 7.44-7.40 (m, 2H), 7.22 (m, 2H), 2.41 (s, 3H) and 2.09 (s, 3H).

E 115 | 1-(3,5-Difluoro-4-hydroxy-phenyl)-2-(1-methyl-1H-pyrrol-2-yl)-1H-indole-3-carbonitrile

R'= 1-methyl-1H-pyrrol-2-yl R = 3,5-difluoro-4-hydroxy-phenyl

ES/MS m/z: 350.3 (pos. M + H), 348.1 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 7.76 (m, 1H),
7.41-7.36 (m, 3H), 7.15 (m, 2H), 6.90 (dd, 1H, J=1.8, 2.6Hz), 6.27 (dd, 1H, J=1.8, 3.8Hz), 6.12 (dd, 1H,
J=2.6, 3.8Hz) and 3.61 (s, 3H).

E 116 | 1-(3,5-Difluoro-4-hydroxy-phenyl)-2-(3-methyl-thiophen-2-yl)-1H-indole-3-carbonitrile

R'= 3-methyl-thiophen-2-yl R = 3,5-difluoro-4-hydroxy-phenyl

ES/MS m/z: 367.1 (pos. M + H), 365.2 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 7.77 (m, 1H),
7.61 (d, 1H, 1=5.1Hz), 7.42-7.36 (m, 3H), 7.16 (m, 2H), 7.02 (d, 1H, J=5.1Hz) and 2.26 (s, 3H),

E 117 | 1-(3,5-Difluoro-4-hydroxy-phenyl)-2-(1-methyl-1H-pyrazol-4-yl)-1H-indole-3-carbonitrile

R'= 1-methyl-1H-pyrrazol-4-yl R = 3,5-difluoro-4-hydroxy-phenyl
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E 221

(2)-2-(3,5-di nethylisoxazol - 4-y1) -5-fl uoro-N - hydroxy-
WORNULAGEGr oxyphenyl ) - 1H-i ndol e- 3- car boxi m dafCIERRP09D54521

3, 5- D net hyI -1 soxazol 4 yl R2= I\I- Hydroxycar bam m doyI

7.68 (Jrrlﬁ) VA 502s 5H;,)7 3571. ZBT(m72H)O7 (zsr(m 3H), 7. 17& (611 1Hmnd]3b9)1 (s, 6H94

2 17 QLN _anAd 2 f\1 (o = 299

L \g, UII} RS LILA= BN SFIA - A= S e \JII} | Y Ay Ay A

Sr

nmet hyI -i soxazol -4-y1l R2= N Hydroxycar bam m doyl
:? E 223

(Z) 2 (3 5-di net hyl i soxazol -4-y1)-4-fl uoro-N hydroxy-1
E 11% (4= %xotblﬂw@naﬁu&))(y Biényndalyadid-4-ytaHbeddlers daborelcRl =

fdm'; 431} H=1ESAVMB 1z 381757 < Q?—%IﬂuMoﬁ-lerox?-ﬁHm?fl
ES/MS m/z. 348.2 (pos. M + H); "H NMR (acetone-d6, 500MHz): 8.70 (m, 2H), 7.81 (m, 1H), 7.49 (m,
2H), 7.45-7.39 (m, 3H) and 7.24 (m, 2H).

E 119 | 1-(3-Chloro-4-hydroxy-phenyl)-2-thiophen-3-yl-1H-indole-3-carbonitrile

R'= thiophen-3-yl ' , R = 3-chloro-4-hydroxy-phenyl

ES/MS m/z: 351.2 (pos. M + H), 349.3 (neg. M - H); "H NMR (acetone-d6, S00MHz): 7.74 (m, 1H),
7.67 (dd, 1H, J=1.3, 2.8Hz), 7.57 (dd, 1H, J=2.8, 5.1Hz), 7.52 (d, 1H, J=2.5Hz), 7.39-7.32 (m, 2H), 7.27
(dd, 1H, J=2.5, 8.6Hz), 7.23 (m, 1H), 7.20 (d, 1H, J=8.6Hz) and 7.18 (dd, 1H, J=1.3, 5.1Hz).

E 120 | 1-(3-Chloro-4-hydroxy-phenyl)-2-thiophen-2-yl-1H-indole-3-carbonitrile

R'= thiophen-2-yl R = 3-chloro-4-hydroxy-phenyl

ES/MS m/z: 351.2 (pos. M + H), 349.3 (neg. M — H), "1 NMR (acetone-d6, 500MHz): 7.74 (m, 1H),
7.68 (dd, 1H, J=1.3, 5.0Hz), 7.58 (d, 1H, J=2.5Hz), 7.56 (dd, 1H, J=1.3, 3.8Hz), 7.39-7.31 (m, 3H), 7.24
(d, 1H, J=8.5Hz) and 7.18-7.15 (m, 2H).

E 121 | 1-(3-Chloro-4-hydroxy-phenyl)-2-(3,5-dimethyl-isoxazol-4-yl)-1H-indole-3-carbonitrile

R'= 3,5-dimethyl-isoxazol-4-yl R = 3-chloro-4-hydroxy-phenyl

ES/MS nv/z: 364.4 (pos. M + H), 362.5 (neg. M — H), "H NMR (acetone-d6, S00MHz): 7.78 (m, 1H),
7.53 (br's, 1H), 7.43-7.36 (m, 3H), 7.27 (br d, 1H, I=7.7Hz), 7.19 (d, 1H, J=8.9Hz), 2.39 (s, 3H) and
2.06 (s, 3H).

E 122 | 1-(3-Chloro-4-hydroxy-phenyl)-2-(1-methyl-1H-pyrrol-2-yl)-1H-indole-3-carbonitrile

R'= 1-methyl-1H-pyrrol-2-yl R = 3-chloro-4-hydroxy-phenyl

ES/MS m/z: 348.2 (pos. M + H), 346.0 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.75 (m, 1H),
7.43 (d, 1H, J=2.5Hz), 7.40-7.35 (m, 2H), 7.32 (m, 1H), 7.22 (dd, 1H, J=2.5, 8.7Hz), 7.14 (d, 1H,
J=8.7Hz), 6.87 (dd, 1H, J=1.9, 2.8Hz), 6.25 (dd, 1H, J=1.9, 3.8Hz), 6.10 (dd, 1H, J=2.8, 3.8Hz) and
3.58 (s, 3H).
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(Z2)-5-fluoro-N -hydroxy-1-(4-hydroxyphenyl)-2-(2-nethy
| prop-1-enyl)-1Hindol e-3- carboxi m dam de R =
WO2R0PL2686- pr op- 1- enyl R2= N- Hydr oxycar bam ni d@¢I/ERI09(454521
E? F ESIMS M z: 340 4 (pos M + FD 338.2 (neg. M-
- 11-1 NMR (ace

E 123 110(340111@207‘Fhlé/)iroxyrplie?yle-ﬁi(f”*219371-‘/ berrs '1%%{?‘10&%3%@“%"%616

(m 1H), 6.08 (m 1H), 1.80 (d, 3H, J=1.4Hz7) and 1.65

(3dnetB§H+thldphtn Iﬁﬂg) E 224 R = 3-chloro- 4-hydroxy phenyl
-Chloro-2-(3 5-dinethyl-is

ESM}%IMZH“MP%%T H). 3624 frisa N 1)) &1 MM RLacelone-d6, SOOMHz): 777 (m, 1H),
7.59 ?d 5}deamt49yl7 4k %pmzpizﬁzy 3 48213 Nghl B=7.68 (nR4m), K. BRAdYBH, 1=2.6,

acetone de,

85H§)@@M~|§_d) 1H J7= éﬁ%ﬂ%@(m Jﬁﬁ)lHZﬁmi% éﬁ% 3H)- 2H), 6.90 (m

2,232 (S, 3H) and 2.00 (S, 3H). E 225

2-(3,5-dinethylisoxazol-4-y1)-4 5-difluyoro-1-(4- hydrny
E 124 pheRy@hlorpid-tydtiey-ehay b armyofintdrylt El-iflole-3-carbonitrile
3,5-di net hyl -i soxazol -4-yl1

R'= pyridine-4-yl R = 3-chloro-4-hydroxy-phenyl

ES/MS m/z: 346.1 (pos. M + H), 343.9 (neg. M — H); "H NMR (acetone-d6, S00MHz): 8.68 (m, 2H),
7.81 (m, 1H), 7.55 (d, 1H, J=2.5Hz), 7.47 (m, 2H), 7.44-7.41 (m, 2H), 7.34 (m, 1H), 7.27 (dd, 1H,
J=2.5, 8.6Hz) and 7.16 (d, 1H, J=8.6Hz).

E 125 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-thiophen-3-yl-1H-indole-3-carbonitrile

R'= thiophen-3-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 335.6 (pos. M + H), 333.1 (neg. M — H); 'H NMR (acetone-d6, SO0MHz): 7.74 (m, 1H),
7.67 (dd, 1H, J=1.3, 2.8Hz), 7.56 (dd, 1H, J=2.8, 5.0Hz), 7.38-7.30 (m, 3H), 7.24 (m, 1H), 7.21-7.17
(m, 2H) and 7.13 (m, 1 H).

E 126 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-thiophen-2-yl-1H-indole-3-carbonitrile

R'= thiophen-2-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 335.6 (pos. M + H), 333.1 (neg. M — H), 'H NMR (acetone-d6, S00MHz): 7.73 (m, 1H),
7.68 (dd, 1H, J=1.3, 5.0Hz), 7.54 (dd, 1H, J=1.3, 3.8Hz), 7.39-7.32 (m, 3H) and 7.25-7.16 (m, 4H).

E 127 | 2-(3,5-Dimethyl-isoxazol-4-yl)-1-(3-fluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= 3,5-Dimethyl-isoxazol-4-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 348.2 (pos. M + H), 346.0 (neg. M — H); 'H NMR (acetone-d6, SOOMHz): 7.79 (m, 1H),
7.43-7.39 (m, 3H), 7.32 (m, 1H), 7.20-7.13 (m, 2H), 2.39 (s, 3H) and 2.05 (s, 3H).

E 128 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-(1-methyl-1H-pyrrol-2-yl)-1H-indole-3-carbonitrile

R'= 1-methyl-1H-pyrrol-2-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 332.3 (pos. M + H), 330.1 (neg. M — H); 'H NMR (acetone-d6, SO0MHz): 7.75 (m, 1H),
7.40-7.32 (m, 3H), 7.21 (dd, 1H, J=2.1, 11.3Hz), 7.15-7.08 (m, 2H), 6.87 (dd, 1H, J=1.8, 2.5Hz), 6.25
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R2= CN WO 2009/ 127686PCT/ EP2009/ 054521 R3 = FR4= F
ES/MS mfz: 366.2 (pos. M+ H), 364.3 (neg. M- H); 1H
WONIWR/123¢%t one- d6, 500MHz): 7.41-7.28 (m 311) PCI/ER20Q9(p54521

1H) 7.0l (m 2H), 2.38 (s, 3H) and 2.04 (s, 3H. E

hhv

(dd, B1,dz71. %ffa%ﬁ:?)f Wéfkw@ b—%%ﬁrggﬁﬂnd Sﬁﬁ 3441 uor 0- 1- (4- hyd

IU)\ypIICIIyJ.)'J.I_I'I ndote-3=carbonirtrite RI =4~ cyano- 1

-nethyl-1H pyrazol -5 -yl RR2= CN R3= F R4= H ES/MS m z:

E 128 6/61-B-Klp@s-4-hytirexydphen@ip2-(3-methglthiowhen-3-y1)- 1 HthddheR3-carbonitrile
(acetone-d6, 500VHz): 7.41-7.28 (m 3H), 7.17 (m 1H),

@ Héthyﬁlfﬁloﬁfélﬁ& +£- 38 (s, 3H) a R 238 0fbSt-hydkdky-phdnyR 27
2-(3,5 -dinmethyli soxazol - yl)-5 -fluoro-1

ES/MS @fzhy@r %&@h@nm)mlﬁ(neg ddl-e) 3 EMBRHéeminetd 6 06MHz): 7.77 (m, 1H),
750 104N TS Y S a28Y) 439 R, 7 £ULIH ILION 4my), 7.15-7.08 (m,

2H), 7.00 (d, 1H, J=5.1Hz) and 2.24 (s, 3H).

E 130 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-(1-methyl-1H-pyrrazol-4-yl)-1H-indole-3-carbonitrile

R'= 1-methyl-1H-pyrrazol-4-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 333.2 (pos. M + H), 331.3 (neg. M — H); "H NMR (acetone-d6, SOOMHz): 7.76 (br s, 1H),
7.68 (m, 1H), 7.41 (d, 1H, J=0.6Hz), 7.36-7.23 (m, 4H), 7.16 (m, 1H), 7.12 (m, 1H) and 3.91 (s, 3H).

E 131 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-pyridin-4-yl-1H-indole-3-carbonitrile

R'= pyridine-4-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 330.2 (pos. M + 1), 328.3 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 8.68 (m, 2H),
7.81 (m, 1H), 7.47 (m, 2H), 7.44-7.40 (m, 2H), 7.37-7.33 (m, 2H) and 7.17-7.12 (m, 2H).

E 132 | 2-Dimethylamino-1-(2-fluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile

= dimethylamino " | R = 2-fluoro-4-hydroxy-phenyl

ES/MS m/z: 296.3 (pos. M + H), 294.1 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 7.45-7.41 (m,
2H), 7.19 (m, 1H), 7.10 (m, 1H), 6.69-6.85 (m, 3H) and 2.96 (s, 6H).

E 133 | 2-(3,5-Dimethyl-isoxazol-4-yl)-1-(2-fluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= 3,5-dimethyl-isoxazol-4-yl R = 2-fluoro-4-hydroxy-phenyl

ES/MS m/z: 348.2 (pos. M + H), 346.3 (neg. M — H); '"H NMR (acetone-d6, 500MHz): 7.80 (m, 1H),
7.47 (m, 1H), 7.42 (m, 1H), 7.27 (m, 1H), 6.88 (m, 1H), 6.83 (m, 1H), 2.34,2.33 (2 5, 3H) and 2.10,
2.09 (2 s, 3H).

E 134 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-((E)-propenyl)-1H-indole-3-carbonitrile

= (E)-propenyl R = 3-fluoro-4-hydroxy-phenyl
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R3=HR4 = F ESSM5 mfz: 365.15 (pos. M+ H), 363.19
(neg. M- H); 1H NMR (nethanol -d3, 500MHz): 7.54 (dd,
WOR999/123689. 1, 2. 2Hz), 7.34 (dd, 1H, J=93, 4.5HPCT/EP2409/054521

(m 1K, 7.05 (br's, 2H), 6.91 (m 2H, 2.15 (s, 3H
and 2. 00 (s H)

ES/MB /g 3?3dm?§t1\ﬁyl}ps%’>1&z(g‘fg-w v 1B NMR, s iong: P390 10558 TH).
7.35 mzékm Urhj naahe 18y, gan bﬁ)qam &l%s @i, 1H), 6.29 (m, 1H) and 1.92 (dd, 3H, J=1.9, 6.9
- di met hyl i soxazol -4-y1l R2= carbanmoyl R3 =H R4= F

Hz). ES/I\/S mz: 366.2 (pos. M+ H), 364.3 (neg. M- H); 1H

NVR (acetone-db, 500MHz): 799(dd 111 J 101
2.6Hz) 7. 26-7.03 (m 4H)

6906 |
E 135 ]d -3-Rigor¢-4-hydypiyy- phesylk%é%ﬂé@ewé)gl %@Eofﬁgﬁﬁbplg}gﬂ@zg 232

bel ow were prepared according to General ©Mthod 2

= @beprepenful | experi ment al det aiR s3-dfiorpHehyidrody-phatvial
steps of that general nethodiapplicable for the

ES/MSymizh293i 16posfM kB ldsnep bl 25 TR selp Rt GO 771 G, 1ED),
7355800 88, 22472 Bem, 38, 72% @NA138240.1808VA) odd1.580m, 31).

E 136 | 1-(2,3-Difluoro-4-hydroxy-phenyl)-2-((Z)-propenyl)-1H-indole-3-carbonitrile

R'= (Z)-propenyl R = 2,3-difluoro-4-hydroxy-phenyl

ES/MS m/z: 311.0 (pos. M + H), 309.1 (neg. M — H); "H NMR (CDCls, 500MHz): 7.79 (m, 1H), 7.35-
7.28 (m, 2H), 7.08 (m, 1H), 7.05-6.96 (m, 2H), 6.17 (m, 1H), 6.10 (m, 1H) and 1.98 (dd, 3H, J=1.5,
6.9Hz).

E 137 | 1-(2,3-Difluoro-4-hydroxy-phenyl)-2-vinyl-1H-indole-3-carbonitrile

R'= vinyl R = 2,3-difluoro-4-hydroxy-phenyl

ES/MS m/z: 297.0 (pos. M + H), 295.1 (neg. M — H); "H NMR (CDCL,, 500MHz): 7.78 (m, 111), 7.34-
7.27 (m, 2H), 7.08-6.99 (m, 3H), 6.46 (dd, 1H, J=11.7, 17.8Hz), 6.31 (d, 1H, J=17.8Hz) and 5.67 (d,
1, J=11.7Hz).

E 138 | 1-(2,3-Difluoro-4-hydroxy-phenyl)-2-thiophen-3-yl-1H-indole-3-carbonitrile

R'= thiophen-3-yl R = 2,3-difluoro-4-hydroxy-phenyl

ES/MS m/z: 353.3 (pos. M + H), 351.4 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 7.77 (m, 1H),
7.70 (dd, 1H, J=1.3, 2.8Hz), 7.61 (dd, 1H, J=2.8, 5.0Hz), 7.41-7.35 (m, 2H), 7.31 (m, 1H), 7.25 (dd, 1H,
J=1.3, 5.0Hz), 7.23 (m, 1H) and 7.06 (m, 1H).

E 139 | 1-(2,3-Difluoro-4-hydroxy-phenyl)-2-thiophen-2-yl-1H-indole-3-carbonitrile

R'= thiophen-2-yl R = 2,3-difluoro-4-hydroxy-phenyl

ES/MS m/z: 353.3 (pos. M + H), 351.4 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 7.76 (m, 1H),
7.71 (m, 1H), 7.60 (m 1H), 7.42-7.32 (m, 3H), 7.21-7.19 (m, 2H) and 7.10 (m, 1H).
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2-Brono-7-fl uoro-1-(4-hydroxy-phenyl)-1Hindol e-3-carb
WO Y 2768 Ri = Br R2= CN R3= H R4= F ES/ M5 m 2CTERR0(Y/054521

{333 0 (pos M+ H) 331 0 329 0 (neg M- H); 1H NVR

at

E 14@ U’ ? 'lal(t)'lu?rﬁﬁ }yaﬁox&ﬁ%ﬁnéI)82(3%x}ﬁ\thy§ﬂbldpher)E2 §§6H 1n(folé S arbonitrile

2-(3,5-Dinethyl -i soxazal - )-7-fluoro-1-(4-hydroxy-p
= Rengtiyl-tHiephemdol e- 3- car bon| t r| IRer??ﬁ -difluoro-4-hydroxy-phenyl ~
3 5-Dy zol -4-v1 R3— H R4A= F

et hyl -1 sgxazo
ES/MS m/z: 367.1 (pos. M + H), 365.2 (neg."M — H) 1H NMR (acetone-d6, 500MHz): 7.80 (m, 1H),
7.60 (d, 1H, J=5.1Hz), 7.44-7.39 (m, 2H9, 7.27 (m, 1H), 7.22 (m, 1H), 7.02 (d, 1H, J=5.1Hz), 6.99 (m,
1H) and 2.28 (s, 3H).

E 141 | 1-(2,3-Difluoro-4-hydroxy-phenyl)-2-(1-methyl-1H-pyrrol-2-y1)-1H-indole-3-carbonitrile

R!'= 1-methyl-1H-pyrrol-2-yl R = 2,3-difluoro-4-hydroxy-phenyl

ES/MS m/z: 350.3 (pos. M + H), 348.1 (neg. M — H); "H NMR (acetone-d6, S00MHz): 7.78 (m, 1H),
7.42-7.37 (m, 2H), 7.26-7.22 (m, 2H), 6.99 (m, 1H), 6.93 (dd, 1H, J=1.5, 2.9Hz),6.14 (dd, 1H, J=1.5,
3.8Hz), 6.08 (dd, 1H, J=2.9, 3.8Hz) and 3.70 (s, 3H).

E 142 | 2-(2-Acetyl-pyrrol-1-yl)-1-(3-fluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R'= 2-acetyl-pyrrol-1-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 360.2 (pos. M + H), 358.2 (neg. M — H); '"H NMR (acetone-d6, S00MHz): 8.31 (m, 1H),
7.41 (d, 1H, J=5.2Hz), 7.32-7.26 (m, 2H), 7.18 (m, 1H), 7.16-6.96 (m, 3H), 6.85 (d, 1H, J=5.2Hz) and
2.09 (s, 3H).

E 143 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carbonitrile

R'= pyrrol-1-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 317.9 (pos. M + H), 316.3 (neg. M — H); '"H NMR (acetone-d6, S00MHz): 7.74 (m, 1H),
7.43-7.37 (m, 2H), 7.31-7.29 (m, 2H), 7.16-7.14 (m, 2H), 6.97 (t, 2H, J=2.2Hz) and 6.26 (t, 2H,
J=2.2Hz).

E 144 | 1-(2,3-Difluyoro-4-hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carbonitrile

R'= pyrrol-1-yl R = 2,3-difluoro-4-hydroxy-phenyl

ES/MS m/z: 336.5 (pos. M + H), 334.3 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 7.77 (m, 1H),
7.46-7.40 (m, 2H), 7.31 (m, 1H), 7.27 (m, 1H), 7.02 (m, 1H), 6.9 (t, 2H, J=2.2Hz) and 6.28 (t, 2H,
J=2.211z).

E 145 | 1-(2,3-Difluoro-4-hydroxy-phenyl)-2-prop-1-ynyl-1H-indole-3-carbonitrile

R'= prop-1-ynyl R = 2,3-difluoro-4-hydroxy-phenyl
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ES/MS mfz: 348.1 (pos. M+ H), 346.1 (neg. M- H); 1H
NMR (acetone-d6, 500MHz): 7.55 (dd, 1H, J=8.2, 0.9Hz),
wWOoROBNI20686 1H), 7.19 (m 1H), 7.11 (m 1H), 7. ®ET(ER2009/054521
1H), 6.84-6.79 (m 2H), 2.29 (s, 3H) and 2. OO (s, 3H.

S aes A B N Rt oM T, 17, 7.54-

7.30 ?m 5HP|7nITQt(ﬂy1H)l, $05<@12,qH) 2698 mRPE) GHI2RB%s, BHR4 = F ES/ MBS

nnc M=+ A64 2 (non || [\ 1 NNVR
Al "/a

DU O CITCY. VT LILY I LI NIVIRN

(acetone d6, 500I\/Hz). 7.39-7.32 (m 2H), 7.13-7.04 (m

E 14@é )Zlé(g.F?&T&4%9dr6£9-p1%h91)-2Zz-&&hﬁspro;sHknﬁpm-&d&z-searboaﬂnﬂle

—%Z) -2-_’3 oi et hytisoxazol= y_l nydro
kn{e.ﬂfy](éfo% cfr%xyphenyl) 1H-i nﬁ: jgﬂorcar gllfl n*j%g#\r{l- d)é RI

Esmﬁn?/za’sok?"ﬂrﬁésn% H?%@Zf}k ‘M)él{ R?FNMR (CDC13, SOOMHZ) 7.76 (m 1H), 7.40-
roxycar bam m do 399.

7.36 @P)@ﬁ)’ ST 1) (. 393 787 @ﬁeldi) W2 (rrH)lH) J?rfi6|(WR“@al:%§ it Jal 3Hz) and
1.91@10’,_‘?%"]114}12) 06 (m 2H), 6.87 (m 1H), 6.83-6.75 (m

21°(s, 3H) and 201 (s, 3H)

E 147 | 1-(2,3-Difluoro-4-hydroxy-phenyl)-2-(2-methyl-prop-1-enyl)-1H-indole-3 -carbonitrile

R' = 2-methyl-prop-1-enyl R = 2,3-difluoro-4-hydroxy-phenyl

ES/MS m/z: 325.1 (pos. M + H), 323.2 (neg. M — H); 'H NMR (CDCl;, 500MHz): 7.77 (m, 1H), 7.33-
7.25 (m, 2H), 7.05-7.01 (m, 2H), 6.96 (m, 1H), 5.85 (m, 1H), 1.96 (d, 3H, J=1.2Hz) and 1.91 (4, 3H,
J=1.3Hz). '

E 148 | 2-(2-Acetyl-pyrrol-1-y1)-1-(2,3-difluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile

= 2-acetyl-pyrrol-1-yl R = 2,3-difluoro-4-hydroxy-phenyl

ES/MS m/z: 378.2 (pos. M + H), 376.3 (neg. M — H); 'H NMR (acetone-d6, SOOMHz): two
conformations in ratio 2:1, 7.82-7.77 (m, 3H), 7.52 (dd, 1H, J=2.9, 1.6Hz), 7.47-7.42 (m, 6H), 7.35-7.34
(m, 2H), 7.31 (m, 1H), 7.27-7.25 (m, 2H), 7.20 (dd, 2H, J=4.1, 1.6Hz), 7.16 (dd, 1H, J=4.0, 1.6Hz),
7.03-6.99 (m, 2H), 6.96-6.88 (m, 3H), 6.81 (m, 1H), 6.47 (dd, 1H, J=4.0, 2.8Hz), 6.44 (dd, 2H, ]=3.8,
2.8Hz), 2.29 (s, 6H) and 2.21 (s, 3H).

E 149 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-pyrazol-1-yl-1H-indole-3-carbonitrile

R' = pyrrazol-1-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 319.1 (pos. M + H), 317.2 (neg. M — H); "H NMR (acetone-d6, S00MHz): 7.98 (dd, 1H,
J=2.6, 0.6Hz), 7.79 (m, 1H), 7.73 (d, 1H, J=1.8Hz), 7.46-7.41 (m, 2H), 7.33 (m, 11), 7.28 (m, 1H),
7.15-7.09 (m, 2H) and 6.51 (dd, 1H, J=2.5, 1.7Hz).

E 150 | 1-(2,3-Difluoro-4-hydroxy-phenyl)-2-pyrazol-1-yl-1H-indole-3-carbonitrile

R' = pyrrazol-1-yl R = 2,3-difluoro-4-hydroxy-phenyl

ES/MS m/z: 337.4 (pos. M + H), 335.5 (neg. M — H); 'H NMR (acetone-d6, SOOMHz): 8.14 (d, 1H,

-74 -



SExanpl es 233- 270 Exanpl es 233-270 bel ow were prepared
according to General Method 1 above. Full experinental
WOPLPA1276860f t he i ndi vi dual steps of that geneP&II/ERRPHIEF4521

applicable for the synt heS| s of Exanpl es 233 270 are

—described in Exa
243082 (Do DOORL BHOEE ) ERbBOSIDSIBA ! G gih 330 7D, 696 (m,
1H);;hd@%6§dd]1ﬁlpgr6oréﬁi)ydroxy phenyl) - 2- (3, 5- d| nmet hyl - i sox

azol - v1)-1H | ndole-3-carbonitrile R =

-Di f I uor o- 4- hydr oxy- phenyl Rl = e

E 1515 - ,ﬁﬁﬁr%yli\—/' bR A0L - &= ffubrdZ fiy debkystenyl)- 1 HEBldblo-3rdagbionitrile

3 (j;,» (EOS' E:ﬂl—?:\%f’f 6 (neg M - H); 1H NMR
R'=3, ffgmé}ﬁyfify‘(rb“gl g)m)'? éIAfOE}mU]J?\ 1§m9r° ﬁ?'&%lﬁﬁmz 38,

fer

i —
Esnv{sxzafg& %%6‘(’)?%394 l\/ﬁ g) 3@5‘% I(é:n% ; Cﬁ%gﬁ»ggl)soog%ﬁ%z |(—|m’ 1H),
7.46-7i43 dio) BDIL.E5T. b@g@ .04 (m, 1H), 5. 3 (s 2H) nd2.06 (s, 6H).

E 152 | 2-(2-Ethyl-pyrrol-1-yl)-1-(3-fluoro-4-hydroxy-phenyl)-1 H-indole-3-carbonitrile

R' = 2-ethyl-pyrrol-1-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS mv/z: 346.1 (pos. M + H), 344.2 (neg. M — H); "H NMR (acetone-d6, S00MHz): 7.79 (m, 1H),
7.45-7.41 (m, 2H), 7.37 (m, 1H), 7.22 (m, 1H), 7.13-7.09 (m, 2H), 6.92 (dd, 1H, J=2.9, 1.6Hz), 6.14 (t,
1H, J=3.3Hz), 5.98 (m, 1H), 2.50 (m, 1H), 2.40 (m, 1H) and 1.10 (t, 3H, J=7.6Hz).

E 153 | 2-(2-Cyano-pyrrol-1-yl)-1-(3-fluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R' = 2-cyano-pyrrol-1-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 343.1 (pos. M + H), 341.2 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.86 (m, 1H),
7.52-7.48 (m, 3H), 7.39 (m, 1H), 7.32 (m, 1H), 7.19-7.12 (m, 3H) and 6.48 (dd, 1H, J=3.9, 2.8Hz).

E 154 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-(2-methyl-pyrrol-1-y1)-1H-indole-3-carbonitrile

R' = 2-methyl-pyrrol-1-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 332.3 (pos. M + H), 330.1 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 7.79 (m, 1H),
7.45-7.41 (m, 2H), 7.37 (m, 11), 7.23 (m, 1H), 7.14-7.09 (m, 2H), 6.88 (dd, 1H, J=3.1, 1.7Hz), 6.09 (t,
1H, J=3.1Hz), 5.95 (m, 1H) and 2.14 (d, 1H, ]=0.9Hz).

E 155 | 1-(2,3-Difluoro-4-hydroxy-phenyl)-2-(2-ethyl-pyrrol-1-yl)-1H-indole-3-carbonitrile

R' = 2-ethyl-pyrrol-1-yl R = 2,3-difluoro-4-hydroxy-phenyl

ES/MS m/z: 364.4 (pos. M + H), 362.5 (neg. M — H); "H NMR (acetone-d6, SOOMHz): two
conformations in ratio 1.5:1, 7.83-7.80 (m, 2.5H), 7.48-7.43 (m, 5SH), 7.33-7.28 (m, 4H), 7.10‘(m, 1H),
6.99-6.90 (m, 4H), 6.73 (m, 1H), 6.14-6.11 (m, 2.5H), 6.00-5.99 (m, 2.5H), 2.59-2.46 (m, 3.5H), 2.36
(m, 1.5H) and 1.17-1.13 (m, 7.5H).
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10

R = 3-Dbrono- 4- hydroxyphenyl Rl = 2-nethyl prop-1-enyl

R2= carbanoyl R3= H ES/M5 nfz: 385.06/ 387.02 (pos. M
WO02009/12768%1 NVR (acet one-d6, 500MHz): 8. 35 (m PCTARP2009/054521

755(d 1HJ24Hz)725(m1H) 721714(m

TG S 0 (S Ty e Sl

)-2-(3,5-dinethylisoxazol -4-y1)-1-(2-fl uoro-4- hydrox

91@M@nypyyroll\! ylhydr oxy- 1H i ndol eFa= 23akesd-rhsiaenycberl =

Mﬁiﬁd‘nw@s Sl Ghek g U1 SONATO ey D= TR HdrSieye AP CAMRP )T o 1FD

7.55173% (Ihl ﬁﬁ/Mﬁs B, 380737 (ROSH, M6, 1HHZ) 3TE. (éh, (PEgad M9 (dd, 1H,
H) ; NVR (acetone d6, 500MHz): 8.06 (m 111), 7.34
J38(t29H9)5H J=8. 7Hz) , 725718(m 2.511), 7.07 (m

IH), 6.84-6. 74 (m ZH) 2. 17, 2.15 (two s, 3H) and
2.05 2 .02 (two_s E_236 (7\-1 -(2 5

B1sTdi T (%D@hmmwmywh@wpﬂ@znw\@ym&r1@@%@111}@6& Sagponitrile
ol -4-y1)-Nhydroxy-1Hindole-3 - ¢ arb oxim_ damde R

% 2t Mdlueﬂo 4- hydr oxy- pheny = Redifluoro-4-hydroxy-phenyl
3,5-Dinethyl -i soxazol -4-y1

ES/MS m/z: 350.3 (pos. M + H), 348.1 (neg. "M - H); '"H NMR (acetone-d6, 500MHz): 7.82 (m, 1H),
7.48-7.44 (m, 211), 7.37 (m, 1H), 7.30 (m, 1H), 7.09-6.85 (m, 2H), 6.08 (m, 1H), 5.97 (m, 1H) and 1.20

(s, 3H).

E 158 | 1-(2-Fluoro-4-hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carbonitrile

R’ = pyrrol-1-yl R = 2-fluoro-4-hydroxy-phenyl

ES/MS m/z: 317.9 (pos. M + H), 316.3 (neg. M — H); "H NMR (acetone-d6, SOOMHz): 7.76 (m, 1H),
7.47 (t, 1H, J=8.8Hz), 7.44-7.38 (m, 2H), 7.19 (m, 1H), 6.96 (m, 2H), 6.86 (m, 1H), 6.81 (dd, 1H,
J=11.5, 2.5Hz)and 6.27 (m, 2H).

E 159 | 1-(2,3-difluoro-4-hydroxyphenyl)-2-(3-methylbut-2-enyl)-1H-indole-3-carbonitrile

R! = 3-methylbut-2-enyl R = 2,3-difluoro-4-hydroxyphenyl

ES/MS m/z: 317.9 (pos. M + H), 316.3 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 7.76 (m, 1H),
7.47 (t, 1H, J=8.8Hz), 7.44-7.38 (m, 2H), 7.19 (m, 1H), 6.96 (m, 2H), 6.86 (m, 1H), 6.81 (dd, 1H,
J=11.5, 2.5Hz) and 6.27 (m, 2H).

Examples 160-195

Examples 160-162 below were prepared according to General Method 1 above. Full experimental details
of the individual steps of that general method applicable for the synthesis of Examples 160-162 are
described in Examples 1-4, 8, 16 and 38-40 above. |

Examples 163-168 and 170-172 below were prepared according to General Method 4 above. Full
experimental details of the individual steps of that general method are described in Examples 2-4, 9, and

20-21 above.
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R2= N- Hydr oxycar bam m doyl R3= H ES/M5 nmlz: 399.2
(pos. M+ H), 397 (neg. M- H); 1H NWMR (acetone-d6,
WOR00M437986 1H NVR (acet one-d6, 500MHz): 8. 07 ( MCTAEP2§09/054521
7.40 (dd, 0.511, J=10.0, 6.6Hz), 7.28-7.19 (m 2.5H)
7.12 On, WD 2009/ 127686PCT/ EP2009/ 054521 1H), 6.96
(m 1H), 2.23, 2.17 (two s, 3H) and 2.09, 2.02 (two s,
Examdldk 173-85231w were prepared according to General Method 1 above. Full experimental details

nr%Z,-_l- 3, 5-difl uoro-4- roxyphenyl) - 2- ( 3, 5-di nmet [
of theolﬁaq‘?é}‘é‘ &t-ew% iyt eqgat IB?%@‘%HP@%@% ?%%%3 Sygtgésbso"g Pﬁ%%n@?ﬁnﬁé‘@s are
described inEx@inbles! 01 0H04H 1N YA QRY-4D BRIWA abBYe. =

3, 5-Di net hyl -i soxazol -4-yl R2= N Hydr oxycar bani nm doyl

R3= H ES/M5 mlz: 399.2 (pos.RM + W2 397 (neg. M- H);

11- INMR (acet one-d6, 500MHz): VR (acet one- d6,

500ML-12z): 8.06 (m 1H), 7. 28- 3H), 7.06-7.00
(m 2H), 2.23 (s, 3H andg Q* . E 238
(2)-2-(3,5-dinethylisoxaj -yl) 3-f 1 uor o- 4- hydr ox
yphenyl) - N - hydr oxy- J4prndet’e- 3- car boxi m dam de R =

3-fl uoro-4-hydroxy- phenyl

E 160 | [1-(4-Hydroxy-phenyl)-2-phenyl-1H-indol-3-yl]-acetonitrile

R’ = phenyl R? = cyanomethyl

ES/MS m/z: 325.1 (pos. M + H), 323.2 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.81 (m, 1H),
7.41-7.32 (m, 5H), 7.25-7.22 (m, 2H), 7.19 (m, 1H), 7.11 (m, 2H), 6.88 (m, 2H) and 3.97 (s, 2H).

E 161 | [1-(4-Hydroxy-phenyl)-2-phenyl-1H-indol-3-yl]-acetic acid

R' = phenyl R’ = carboxymethyl

ES/MS m/z 344.1 (pos. M + 1), 342.2 (neg. M — H); 'H NMR (acetone-d6, S500MHz): 7.71 (m, 1H),
7.39-7.27 (m, 5H), 7.17.7.12 (m, 3H), 7.07 (m, 2H), 6.86 (m, 2H) and 3.74 (s, 2H).

|
E 162 | 2-[1-(4-Hydroxy-phenyl)-2-phenyl-1H-indol-3-yl]-acetamide ]
R' = phenyl R*= carbamoyl

ES/MS m/z: 313.1 (pos. M + H), 311.2 (neg. M — H); 'H NMR (CDCl,, 500MHz): 7.68 (m, 111), 7.32-
7-23 (m, 6H), 7.20-7.18 (m, 2H), 7.06 (m, 2H), 6.81 (m, 2H) and 3.77 (s, 2H).

E 163 | 4-(3-Isopropenyl-2-phenyl-indol-1-yl)-phenol

R' = phenyl R’ = isopropenyl

ES/MS m/z: 326.2 (pos. M + H), 324.2 (neg. M — H), "H NMR (acetone-d6, S00MHz): 7.72 (m, 1H),
7.31-7.25 (m, 5H), 7.16-7.11 (m, 3H), 7.07 (m, 2H), 6.86 (m, 2H), 5.27 (m, 1H), 5.15 (m, 1H) and 1.83
(m, 3H).

E 164

4-[3-(2-Methyl-2H-pyrazol-3-yl)-2-phenyl-indol-1-yl]-phenol

R' = phenyl

RZ= 2-Methyl-2H-pyrrazol-3-yl
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R1= 3, 5- D net hyl -i soxazol -4-y1l R2=

N- 11 ydr oxycar bam m doyl R3= H ES/M5 nlz: 381.5 (pos. M
WOR00/127689. 2 (neg. M- H); | HNVMR (acet one- d6, PSOWRPYI/054521

1H NMR (acetone-d6, 500MHz): 8.06 (m 1H), 7.25- 7 17

ES/@rF%/Z%?g.’zégﬁéﬁéﬂ)?g@éﬂneé’i\%é51?;‘ ‘ﬁeNl\%R‘(acéttﬁé de, ’50(ﬁ\>fHé) 7.47-7.45 (m,
2H), §.22-713 (3 108, 5790-(4; 1) 6.0X w1 pH2)- 408 333 ¢, BE)L. hy| | soxaz

3- Chl or o- 4- hydr oxy- phenyl R =

E 16%:|F mﬁlmlhﬁm Qldotdr-yfpieési N- Hydr oxycar bam m doyl
R3 %ES/I\/IS mz: ?97 4/°399.2 (pos. M+ H, 394.9 /

T 0 \llcg M—= r'l), ITHNWR \c eg 19 5UUIVHZ)Z IH
R'= ﬂwl(acetone d6, 500M1z): 8. z}ﬂ%o 7.50-7.14 (m

ES/MS(';:ﬁ/)z 369: 11( Jos{ b+ fl*s!s? 1 Qﬁléélm O (Iivaﬁil(JaéetoneEcsZﬂ)@M%@ 96 (d, 1H,

S0Xazo
J=2. mizzsfaolﬁmr GD4L B a3 by, éﬁén 2T 480m, RHY 7d 63 12¢my YO 4T e 2)) and

6.81 gd,?HfJle'QHQ)4 hydr oxyphenyl R =
. 5-Di net hyl -i soxazol -4-y1 R2= carbanoyl

E 166 | 4-(2-Phenyl-3-prop-1-ynyl-indol-1-yl)-phenol

= phenyl R* = prop-1-ynyl

ES/MS m/z: 324.2 (pos. M + H), 322.2 (neg. M —H); 'H NMR (acetone-d6, 500MHz): 7.70 (m, 1H),
7.48-7.46 (m, 2H), 7.34-7.26 (m, 3H), 7.21-7.18 (m, 2H), 7.16 (m, 1H), 7.11 (m, 2H), 6.91 (m, 2H) and
2.07 (s, 3H).

E 167 | 1-(4-Hydroxy-phenyl)-2-((E)-propenyl)-1H-indole-3-carboxylic acid amide

= (E)-propenyl R? = carbamoy!

ES/MS m/z: 293.1 (pos. M + 1), 291.2 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.99 (m, 1H),
7.19 (m, 2H), 7.16-7.10 (m, 2H), 7.05 (m, 2H), 6.94 (m, 1H), 6.73 (m, 1H), 5.91 (m, 1H) and 1.73 (dd,
3H, J=1.3, 6.6Hz).

E 168 | 1-(4-Hydroxy-phenyl)-2-(2-methyl-prop-1-enyl)-1H-indole-3-carboxylic acid amide

R'= 2-methyl-prop-1-enyl R* = carbamoyl

ES/MS m/z: 307.2 (pos. M + H), 305.2 (neg. M — H); "H NMR (acetone-d6, SOOMHz): 8.36 (m, 1H),
7.20 (m, 2H), 7.17-7.12 (m, 2H), 7.05 (m, 1H), 7.01 (m, 2H), 6.17 (m, 1H), 1.83 (d, 3H, J=1.4Hz) and
1.65 (d, 3H, J=1.2Hz).

E 169 | 1-(4-Hydroxy-phenyl)-2-((Z)-1-methyl-propenyl)-1H-indole-3-carboxylicacid amide

R' = (Z)-1-methyl-propenyl R’ = carbamoyl

ES/MS m/z: 307.1 (pos. M + H), 305.2 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 8.41 (m, 1H),
7.23 (br s, 2H), 7.19-7.13 (m, 2H), 7.03-7.00 (m, 3H), 5.91 (m, 1H), 1.89 (m, 3H) and 1.59 (m, 3H).
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R3 - HES/M5S mz: 366.2 (pos. M+ H), 364.2 (neg. M-
H; IHNW (acetone-d6, 500MHz): | HNVR (acetone-dé6,
WO00MAHZ986 8. 25 (m 1H), 7.38 (t, 0.6H, J=9. OHPCTI/EP2009/054521

7.29-7.25 (m 211), 7.21 (t, 0.411, J=9.0Hz), 7.10 (m

111), 6. 84-6. 72 (m—2H)— 2 21219 (twe—s—3t1)—and
E 176y | def2-Phergb 3 pyierols -y aiogol 13T -phispoly 4 7~ ’ )
_ (4)-1-(2,3-difluoro-4-hydroxyphenyl)-2-(3, 5-dinethylis
R'=pheagol - 4- y1) - N- hydr oxy- 1H i ng8f epgrazol-1-yip

~ 2009/ 127686PCT/ EP2009/ 054521 J:Ta_r_b,g_)g_m_d_aﬂq_d_g_%—_—
ES/MS m/z 15211 ypseM4t H%,é.ﬁ(bg(gnﬁg]%y IH);F\I’H NMR (acetone-d6, 500MHz): 7.68 (d, 1H,

I=1.38D 7087 iRt iy 7.5 sQUaa0Y=¢l, v 51ER 7 2hk7HY ¢moxyn a6 $2aG, DHplawle.34 (¢, 1H,

%EH@/I\% n12(:a399.2(po§%2M+ I—I)fd SPS?;I.)Z(neg. )Iil/ly1 (

J=2.1Hp)- 1H NMR (acet one-d6, 500MHz): 1H NMR (acet one- d6,
S00VHz) 8- 07 (m 1IH), 7.27-7.19 (m 3H), 7.13 (m

1H), 6,99 (m 1H), 2 19 2 18 (two s 3H) and 2.05;

E 17D, |04 (midezal;1 -y;ﬂ)p_hen}E-irgl@Ql -yl)-phenol

w-

R' = phenyl R* = imidazol-1-yl

ES/MS m/z: 352.2 (pos. M + H), 350.2 (neg. M — H), "H NMR (acetone-d6, S00MHz): 7.75 (br s, 1H),
7.53 (m, 1H), 7.38-7.29 (m, 7H), 7.25-7.19 (m, 5H) and 6.91 (m, 2H).

E 172 | 4-[3-(5-Methyl-pyrazol-1-yl)-2-phenyl-indol-1-yl]-phenol

R’ = phenyl R* = 5-Methyl-pyrrazol-1-yl

ES/MS m/z: 366.1 (pos. M + H), 364.2 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.61 (m, 1H),
7.34 (d, 1H, I=2.1Hz), 7.25-7.15 (m, 10H), 6.91 (m, 2H), 6.11 (d, 1H, J=2.1Hz) and 2.29 (s, 3H).

E 173 | 2-Bromo-1-(4-hydroxy-phenyl)-1H-indole-3-carboxylic acid amide

R'=bromo R’ = carbamoy!

ES/MS m/z: 331.0, 333.0 (pos. M + H), 329.0, 331.0 (neg. M — H); "H NMR (acetone-d6, S00MHz):
8.22 (m, 1H), 7.28 (m, 2H), 7.22-7.17 (m, 2H), 7.08 (m, 2H) and 7.00 (m, 1H).

E 174 | 1-(4-Hydroxy-phenyl)-2-((Z)-3,3,3-trifluoro-propenyl)-1H-indole-3-carbonitrile

R'= (7)-3,3,3-trifluoro-propenyl R’=CN

ES/MS m/z: 329.1 (pos. M + H), 327.13 (neg. M — H); "H NMR (acetone-d6, S00MHz): 7.75 (m, 1H),
N'39_7'34 (m, 2H), 7.31 (m, 2H), 7.23 (m, 111, 7.08 (m, 2H), 7.03 (d, 1H, J=12.2Hz) and 6.43 (m, 1H).

E 175 | (Z)-2-bromo-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-carboximidamide

R' = bromo R*= N-Hydroxycarbamimidoyl

ES/MS m/z: 346.1, 347.9 (pos. M + H), 343.9, 346.0 (neg. M — H); "H NMR (acetone-d6, S00MHz):
8.91-8.84 (s, OH), 7.98-7.95 (m, 1H), 7.27-7.23 (m, 2H), 7.17-7.10 (m, 2H), 7.09-7.05 (m, 2H), 7.00-
6.97 (m, 1H), 5.49-5.38 (m, 2H).
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1- (2, 3-di fl uoro-4- hydroxyphenyl)-2- (3, 5-di net hyl i soxaz
ol -4-yl)-1H i ndol e- 3-carboxam de R =

WOR0BY 7686 uor 0- 4- hydr oxypheny| R = PCT/EP2009/054521
3, 5-Di mat hyI -1 soxazol yl R2— car banoyl R3= H ES/ M5

-z
E 17? Sar ey ooy thérmDW%thgF%ﬁ% Mgy mcamice
8.125 (m 111), 7.31-7.26 (m 9 7.16 (m _111)
—pyriol-1o 0. 5H), 7.01 (m 1H) R3= %Hy@omarlo@w@y 3H)
and 2. 09 2 08 (two-s
ES/ME /2. 13336pes Mhifuroks Bﬁ%rM T2 H(Wﬁ-éi“’ﬁ&ﬂn? Ae:cPMEH 8 94522 (m,
1H), 81@'1@‘@@@)3?2331 m@i urh ha oR.06 (#; f}li)u@wﬁ% y2inpByRbeayh, 2H),
yl t hi en- 2- y1 R2= CN R3 = H ES/M5 m z:
6.16- éAé(tizf@pér%l 41\5/?*@1 )-347.2 (neg. M - H)  1H NMVR
(acetone-do, bUUN*E) IT1 NVR (acetone-db, SOONPE)
7.83 (m 1H) 7.38-7 31 (m 3H) 7. 13-7 11 (m 2H)
E 175, [goGDimethyl-peszeyyl)-1 € mugyehepiy I b igfolgdpatopgioegid amide
3H) . E 244
= 2;%Binfetigl-tetdaylé-JiH- pyr azol - 4- )Ri)=-cipbélﬁ93ﬂl uor o- 4- hydr oxy
phenyl) - 1H i ndaol e- 3-car bonitrile R =
ES/MS iz G148 24pdvy Mirobly h MR (acetone-d6, S00MHz): 8.26 (m, 1H), 7.27-7.23 (m, 2H),

7.21-7.08 (m, 3H), 6.95 (m, 2H), 2.20 (s, 3H) and 2.06 (s, 3H).

E 178 | (Z)-N'-hydroxy-1-(4-hydroxyphenyl)-2-(2-methylprop-1-enyl)-1H-indole-3-carboximidamide

R'= 2-methyl-prop-1-enyl R* = N-Hydroxycarbamimidoyl

ES/MS m/z: 322.4 (pos. M + H), 320.2 (neg. M — H); "H NMR (acetone-d6, S00MHz): 8.14 (s, 1H),
7.99 (m, 1H), 7.29 (m, 2H), 7.13-7.05 (m, 5H) and 1.35 (s, 6H).

E 179 | 1-(4-Hydroxy-phenyl)-2-phenyl-1H-indole-3-carboxylic acid hydroxyamide

R'= phenyl R? = hydroxycarbamoyl
p

ES/MS m/z: 345.13 (pos. M + H), 343.13 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 8.04 (m,
1H), 7.38 (m, 2H), 7.34-7.31 (m, 3H), 7.23-7.20 (m, 2I1), 7.13-7.08 (m, 3H) and 6.87 (m, 2H).

E 180 | (Z)-N'-hydroxy-1-(4-hydroxyphenyl)-2-phenyl-1H-indole-3-carboximidamide

R'= phenyl R? = N-Hydroxycarbamimidoyl
p

ES/MS m/z: 344 (pos. M + H), 342.4 (neg. M — H); "H NMR (acetone-d6, SO0MHz): 8.03 (m, 1H),
N‘” (m, 2H), 7.31-7.28 (m, 311), 7.18-7.13 (m, 2H), 7.09-7.06 (m, 3H) and 6.85 (m, 2H).

E 181 | 1-(4-Hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carboxylic acid amide

R'= pyrrol-1-yl R? = carbamoyl

ES/MS m/z: 318.15 (pos. M + H), 316.19 (neg. M — H); "H NMR (acetone-d6, SOOMHz): 8.44 (m, 1H),
7.29-7.23 (m, 4H), 7.10 (m, 1H), 7.00 (t, 2H, J=2.1Hz), 6.90 (m, 2H) and 6.24 (t, 2H, J=2.1Hz).
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RI = 3,5-di nethyl-1H pyrazol -4-y1l R2= CN R3= H ES/ M5

mz: 347 (pos. M+ H), 345.1 (neg. M- H); 1HNWR
WO(240%123¢%¢- d6, 500MHz): 1H NVR (acet one- d6, 50@VHAP2009/054521

7.75 (m 1H), 7.39-7.31 (m 3H), 7.21 (m 1H),

E 182' §§1£H§a§0$§fﬁoﬂl§%§%’Z‘P%‘ézﬁéﬁaEﬁlg%‘gj)fFY%ga(%m?csacgds tért—%ﬁl_f“ﬁ estefE

et hyl - 1H pyrazol -5 -y1)-1Hindole-3 -c arbonitrile R
:py@olfﬂyjor 0- 4- hydr oxyphenyl R|| R== tert-butoxycarbonylamino
ol -5-v1 CN-_R3— H

ESfn] 107 ebPer) EOpG657 5acd 1 SRR zoetcss 46, S00GE: TP (o 1D,
7.22- 7 1l5|Im 331?17 B @hew), 6M9'ém|'ﬁH) ar MVBH§ mst(ﬁanm)dﬁd 1 5@@&\/91:1)

acet one- de6

1H 322112) 7.42-7.37 (m 2H) 720(m 1H) 7.15

E 183’ t ’2 @E-—Drﬁleérzﬂ:'gﬁazolﬂ 'flﬁl-(ﬂhyzd%_ég;}upg%l g\l-%ﬂ?éﬂl 1S ﬂlll']sénﬁ)égl'_ez} -carboxamidine

“9“‘1@ }ﬁ%’rsgxaﬁ(ﬂhy)@r oxypheny1) - X 1ge %yltc?r}’?re@fnﬁ%%l- 1H pyr

E = a :
ES/l\/%‘x?UszB]YQ'QP ﬁ%rgﬁ%??{nfgaﬂ/{o §, T NMR {Riethanol-d4, 500MHz): 7.81 (m, 111),
7.38-7.34 (m, 3H), 7.07 (br s, 2H), 6.91 (m, 2H), 3.11 (s, 3H), 2.14 (s, 3H) and 1.96 (s, 3H).

E 184 | methyl 2-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)- 1 H-indole-3-carbimidate

R'= 3,5-Dimethyl-isoxazol-4-yl R* = imino(methoxy)methyl

ES/MS m/z: 362.3 (pos. M + H), 360.4 (neg. M — H); "H NMR (acetone-d6, 5S00MHz):8.26 (m, 1H),
7.27-7.04 (m, 5H), 6.96 (m, 2H), 3.04 (s, 3H), 2.21 (s, 3H) and 2.07 (s, 3H).

E 185 | N-((2-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indol-3-

yl)(imino)methyl)acetamide

R'= 3,5-Dimethyl-isoxazol-4-yl R* = (imino)methylacetamide

ES/MS m/z: "H NMR (acetone-d6, 500MHz): 8.38 (m, 1H), 7.34-7.29 (m, 2H), 7.25-7.20 (m, 3H), 6.97
(m, 2H), 2.59 (s, 3H), 2.17 (s, 3H) and 1.97 (s, 3H).

E 186 | 2-(5-ethyl-3-methylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indole-3-carboxamide

R'= 5-ethyl-3-methylisoxazol-4-yl R* = carbamoyl

ES/MS m/z: 362.3 (pos. M + H), 360.4 (neg. M — H); "H NMR (acetone-d6, S00MHz): 8.27 (m, 1H),
7.27-7.07 (m, 5H), 6.96 (m, 2F), 2.58 (m, 2H), 2.09 (s, 3H) and 1.04 (t, 3H, J=7.6Hz).

E 187 | (Z)-2-(2-ethyl-1H-pyrrol-1-y1)-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-

carboximidamide

'R'= 2-ethyl-1H-pyrrol-1-yl R? = N-Hydroxycarbamimidoyl

ES/MS m/z: 361.23 (pos. M + H), 359.35 (neg. M — H); "H NMR (acetone-d6, SOOMHz): 8.34 (d, 1H,
J=7.9Hz), 7.24 (m, 1H), 7.20-7.17 (m, 3H), 7.11 (m, 1H), 6.91-6.87 (m, 3H), 6.13 (t, 1H, J=3.2Hz),
5.91 (m, 1H), 2.35 (m, 1H), 2.25 (m, 1H) and 1.06 (t, 3H, J=7.6Hz).
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Rl= 1,3,5-trinmethyl-1H pyrazol -4-yl1l R2= CN R3= H ES/ M5
mz: 361.4 (pos. M+ H), 359.2 (neg. M- 11); 1H NWR
WO(240%12368¢- d6, 500|\/Hz): 1H NMR (acet one- d6, S50FVHAP2009/054521

7.81 (m 1H), 738 31(m 2H) 722(m 1H) 7.12
(t 0. 5H J=8 7Hz

E 188 102 -yigropepa] (mydm@fpb@ybéz (;@mﬁyw@yr% S grgie, 0

( t\werbsximdtami®end 2. 05, 1.96 (two s, 3H). Two
canformations E 247

ineezhsﬁlﬂdwolé h‘ydroxyphenyl) BQ(‘“@I"(‘WIP’WP%IBWH%‘PP{M) 1H

ES/WPIFVI/FU 8‘}4701 84?%13@4* Q',j, Bﬁﬁ‘ % q’ C%M SR PR (dcSiofd-d6, 500MHz): 8.33 (4, 1H,
1=7.88k4, Ui h o ohea-ny7 gm, BH-) FyRAmo) Hy} 69 1-6R2 6m CM)RBOS(LHH, J=3.0Hz),

S/ (pos. M+ H); 114 NMR (acetone-d6,
588&‘&) m%?ﬁ% (acet one-d6, 500MHz): 7.73 (m 1H).

7.35- 7 22 (m 4H), 7.05 (m 1H) and 6.87-6.83 (m 2H).
l:')/IQ

B lssz ) =R o A PO a1y DN R 3PS ety

| tihi ophen-2-y1)-1H i ndol e-3- carboxinm dam de R =

z-metﬂmble mnhyuybxyphenyl R = R?S-:ﬁéltbi‘f?%tl hi ophen-2-y1

m-m f‘lf‘\\ll
ES/MS m/z 33% 16 (pos. M + H), 33021 (neg M —H); 'TH NMR (acetone-d6, 500MHz): 8.50 (m, 1H),

7.31-7.27 (m, 2H), 7.25 (m, 2H), 7.14 (m, 111), 6.98 (m, 1H), 6.93 (m, 2H), 6.16 (t, 1H, J=3.411z), 5.96
(m, 1H) and 2.00 (s, 3H).

E 190 | 4-(3-chloro-2-(3,5-dimethylisoxazol-4-yl)-1H-indol-1-yl)phenol

R'= 3,5-dimethylisoxazol-4-yl R*=Cl

ES/MS m/z: 339.1 /341.1 (pos. M + H), 337.2 /339.2 (ncg. M — H); "H NMR (CDCls, 500MHz): 7.72
(m, 1H), 7.32-7.27 (m, 3H), 7.02 (m, 2H9, 6.86 (m, 2H), 2.24 (s, 3H) and 1.99 (s, 3I).

E 191 | (Z)-2-((Z)-but-2-en-2-y)-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-carboximidamide

R'= (Z)-but-2-en-2-yl R? = N-Hydroxycarbamimidoyl
y

ES/MS m/z: 322.19 (pos. M + H), 320.27 (neg. M — H); "H NMR (methanol-d3, 500MHz): 7.69 (m,
1H), 7.30-7.24 (m, 2H), 7.19-7.10 (m, 3H), 6.94 (m, 2H), 5.85 (m, 1H), 1.79 (t, 3H, J=1.3Hz) and 1.57
(m, 3H).

E 192 | (Z)-N'-hydroxy-1-(4-hydroxyphenyl)-2-(5-methyl-1H-pyrazol-1-yl)-1H-indole-3-

carboximidamide

R'= 5-methyl-1H-pyrazol-1-yl R? = N-Hydroxycarbamimidoyl

ES/MS m/z: 348.22 (pos. M + H), 346.23 (neg. M — H); 'H NMR (methanol-d3, SOOMHz): 8.10 (d,
1H, J1=8.1Hz), 7.59 (d, 1H, J=1.9Hz), 7.32-7.21 (m, 3H), 7.08 (m, 2H), 6.78 (m, 2H), 6.14 (m, 1H) and
2.02 (s, 3H).

E 193 | (2)-N'-hydroxy-1-(4-hydroxyphenyl)-2-(4-methylthiophen-3-yl)-1H-indole-3-

carboximidamide
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10

R3 = HES/ M5 mz: 382.2 (pos. M+ H , 380.1 (neg. M-
H); 1HNMR (acet one-d6, 500MHz): 1H NWVR (acetone-dé6,
WO00MAHZ986 8. 25 (m 1H), 7.41 (d, 1H, J=5.0Hz) PCT/EP2009/054521

7.33-7.27 (m 34, 7.06 (m 1H, 6.87 (d, 1H
1'-_\ﬂH7_\ R7/|Lhrs an

= (4Z)letliylth(02h?nr 1 o- 4- hi/ d lr_ 01; yphe r%/ T SNJ Wﬁ?@fcﬁwﬁm@nfoﬁ_

ES”\@%P{? ;'ggmﬁg Q?H) 3852g1re301\r41 "WX@ hanol d3F§OOMHz) 7.88 (m,

1H), T-30%d, h\YILI=BIEHay, 7 22 6120 5myZH)R2.£7 (xh, I-Hgﬂd,ﬁd)zyﬁ:%?r(baﬁﬂhﬁdéf(m 8B and 1.99
(83:HES/I\/IS mz: 366.2 (pos. M+ H) , 364.1 (neg. M -
’ Ilib Il NVR (acetone-d6, 500MHz): 114 NMR (acet one-d6,

500MHz): 8.27 (m 1H), 7.50 (br s, 1H), 7.37-7.31 (m

E 19% H <Z)-éf(%,g—dé@%thyiw;p?ﬁ’al-]g:ylg%‘-Elgdfrc@i-_]‘)-é@y{}@gyp_‘lll(‘énﬁ)'ﬁ-inﬁbleé-
HhRIGABHRGT/ EP2009/ 054521 E 250 :

1 (2 fl unro-4 dr ovvyn

= m@m BRI 4. y1) - 1] ot G0 b GO A de R

ES/I\_JE gl{zs 3?%’.“}1%)€hy 1‘1%_)1159@55;@&%1\/{ r‘g)' 111\%11 (acetone-d6, S00MHz): 8.38 (m, 1H),

7.25 Ky DY T A8 ba 2y Tdigy(in, BI), &9H(m 2H), 5.80 (s, 2H) and 2.00 (s, 6H).

E 195 | (Z)-N'-hydroxy-1-(4-hydroxyphenyl)-2-phenoxy-1H-indole-3-carboximidamide

R'= phenoxy R? = N-Hydroxycarbamimidoyl

ES/MS m/z: 360.18 (pos. M + H), 358.22 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 8.24 (m, 1H),
7.25-7.14 (m, 6H), 7.09 (m, 1H), 7.00 (m, 1H) and 6.90-6.85 (m, 4H).

Examples 196-210
Examples 196-210 below were prepared according to General Method 1 above. Full experimental details
of the individual steps of that general method applicable for the synthesis of Examples 196-210 are
described in Examples 1-4, 8, 16 and 38-40 above.

OH

E 196 | 1-(4-Hydroxy-phenyl)-2-phenyl-1H-indole-3-carboxylic acid

R'= phenyl R? = carboxy

ES/MS m/z: 330.1 (pos. M + H), 328.1 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 8.31 (m, 1),
7.38-7.36 (m, 2H), 7.29-7.24 (m, 4H), 7.22 (m, 1H), 7.11-7.08 (m, 3H) and 6.88 (m, 2H).

E 197 | 2-(3,5-Dimethyl-isoxazol-4-yl)-1-(3-fluoro-4-hydroxy-phenyl)-1H-indole-3-carboxylic acid
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ESSMSE mz: 394.3 (pos. M+ H , 392.1 (neg. M- H); 1H
NVR (acet one-d6, 500MHz): 1H NWVR (acetone-d6, 500MHz):
WO00%312(e86 111, J=7.9Hz), 7.30-7.20 (m 3H), 7.PCT/ER3H09/054521
1H) 6.80-6.70 (m 2H) 3.64, 3. 63 (two s, 3H) 2. 05,

el Q

H -
(]

Q02 (twn 21 1) 9 8 8
’ =3- fluoro 4?1’ydrox3’ phenyYu

razo e- 3- car boxi m
7.33- R28:(Iﬁ’, 2H) Wﬂmmyarzmyagm@nm) RI19(s, 3H) and 2.07 (s, 3H).

%smﬂa%“aé” S8 AVE 251
EsMsL@z‘éam adsm% 195363, ?&gg%‘) &qmw&@%&aa N5odaL ogﬁy% gn, 1H),

rethyt—tHpyrazol=5-y1 R2=N-Hydroxycarbam m doyl
R3= F ES/M5 mz: 384.16 (pos. M+ H) , 382.16 (neg. M

E 198 |13, SJ]HHNHRI cacedlgng) e ME0GMizroxylpheNR] il dulotesn@sg8ylic acid
500MHz): 7.30-7.21 (m 311), 6.95-6.89 (m 2H),

65755 - 6. 12 (d, IR= 2 (s,
g,ls:') B.:fm&yliissdzxgiol-éﬂia ( R = A ader8H2)yd@rdpnyl2 (S

ES/MSG=z2367114pésoME KR 363 .21 e M~ Iy HOXYIR Hiuayohg-da\ S0t Hz)0% §2 @, 1H,

1=7.3] 1’572"82‘1 @ﬁgﬁﬁo%%{?gg éﬂ)Fg 133’(111) 1H), 6.89-6.77 (m, 2H), 2.16, 2.15 (2s,

3H) add Rlonor.es @s,byglr oxyphenyl R1L = 1

Qﬁfrln‘nfh\l1 1H-pyvrazel—4—v1+—R2 =

T Y1 Py —J1 g yJ. T\ -

N- Hydr oxycar bam m doyl R3= F ES/M5 nmlz: 412.18 (pos. M

E 199 [HL(2,39B8lued-AaehxyMhenyh2:(3 S KR 1{ e ebbneh d 8- indole-3-carboxylic
5qOM+): 1H NMR (acetone.d6, 500NHz): 7.17-7.11 (m

2I-I)a°1d6 88-6.83 (m 2H), 6.75-6.67 (m 2H), 3.59, 3.58

Qtsmnﬁshyﬁa&dazoﬂ W8, 2.02 (twgRss 2,3k)luardt-Aydadky-phe1
(two s, 3H). Two conformations

FS/MS m/z- 385.1 (pos. M + H), 383.2 (neg. M — H); "H NMR (acetone-d6, S00MHz): 8.32 (d, 1H,
1=7.6Hz), 7.36-7.28 (m, 3H), 7.17 (m, 1H), 7.03 (m, 1H), 2.20, 2.17 (2s, 3H) and 2.08, 2.05 (2s, 3H).

E 200 | 1-(4-Hydroxy-phenyl)-2-((Z)-propenyl)-1H-indole-3-carboxylic acid

R' = (Z)-propenyl R = 4-hydroxy-phenyl

ES/MS m/z: 294.1 (pos. M + H), 292.1 (neg. M — H); "H NMR (acetone-d6, 500MI1z): 8.24 (m, 1H),
7.25 (m, 2H), 7.23 (m, 11D), 7.19 (m, 1H), 7.14 (m, 1H), 7.03 (m, 2H), 6.42 (m, 1H), 5.86 (m, 11) and
1.46 (dd, 3H, J=1.9, 7.1Hz).

E 201 | 1-(4-Hydroxy-phenyl)-2-((E)-propenyl)-1H-indole-3-carboxylic acid

R'= (E)-propenyl R = 4-hydroxy-phenyl

ES/MS m/z: 294.1 (pos. M + H), 292.1 (neg. M - H), 'H NMR (acetone-d6, SO0MHz): 8.20 (m, 111),
7.24 (m, 2H), 7.22-7.18 (m, 2H), 7.15 (m, 1H), 7.08 (m, 2H), 6.94 (m, 1H), 5.72 (m, 1H) and 1.72 (dd,
3H, J=1.8, 6.7Hz).

E 202 | 1-(4-Hydroxy-phenyl)-2-(2-methyl-prop-1-enyl)-1H-indole-3-carboxylic acid

R'= 2-methyl-prop-1-enyl R = 4-hydroxy-phenyl

L

ES/MS m/z: 308.1 (pos. M + H), 306.2 (neg. M — H); "H NMR (acetone-d6, SOOMHz): 8.23 (m, 1H),
7.24-7.20 (m, 3H), 7.17 (m, 1H), 7.12 (m, 1H), 7.02 (m, 2H), 6.17 (m, 1H), 1.75 (d, 3H, J=1.3Hz) and
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E 253 (2)-2-(3,5 -dinmethyl-1H pyrazol -4-y1)-4-fluoro-1
-(2-fluoro-4-hydroxyphenyl)-N -hydroxy-1H ndole-3 -c a
WOr200%12¢%¢ anmi de R = 2-fl uor o- 4- hydr oxyphenyl RECTEPI009/054521

-di net hyl- 1H pyrazol 4-y1l R2 = N Hydroxycar bam m doyl

D’L l: ES/ NS 16 (no< AN+ LN ’)nl 10 { ~ A A

ﬁlrl. uuu TO—(PUS- V=TT f 1O (T1ICy. Wi
1.48 (CH?H JIiZHF)NR (acetone-d6, 500MHz): il NVR |

nnnnnn LOAMAALL

tacetone=—d6,—500M1z)— 730, 1H—3=S1Hz), 7.

2
1H), 6.94-6.90 (m 2H), 6.82-6.75 (m_ 211), 2.20,

E 20§ t B (4sHydBdAy -phacy1)2-@3netRyl @1yl Hondo]e-Bddhoxylowsid
conf ornmati ons: E 254

R!= stfivilall orol(zrluoro4hq:{£)xyldﬁs n hydr oxy- 2
(3e mstahylthl ophen-2-y1) - 1Hijndol el? ﬂyﬁlbe -

ES/MORY/ IEN6@6PUTH BR20609 (24D 2H); mmmk(aoetcmpdarﬁomﬂﬂﬁo. 8.21 (m, 1H),
724 % I 87 o ST EYRNGDY) oRm, 365 6B Y L 8PRE 18, 44 (m, 1), 3.83

(s, 2H) and 1.62 (s, 3H).

E 204 | 1-(4-Hydroxy-phenyl)-2-((Z)-1-methyl-propenyl)-1H-indole-3-carboxylic acid

R'= (Z)-1-methyl-propenyl R = 4-hydroxy-phenyl

ES/MS m/z: 308.1 (pos. M + H), 306.2 (neg. M - H); "H NMR (acetone-d6, S00MHz): 8.24 (m, 1H),
7.26-7.21 (m, 3H), 7.17 (m, 1H), 7.05 (m, 1H), 7.02 (m, 2H), 5.59 (m, 1H), 1.92 (m, 3H) and 1.39 (m,
3H).

E 205 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-thiophen-3-yl-1H-indole-3-carboxylic acid

= thiophen-3-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 354.2 (pos. M + H), 352.3 (neg. M — H); "H NMR (acetone-d6, SO0MHz): 8.29 (m, 1H),
7.48 (dd, 1H, J=1.3, 2.9Hz), 7.36 (dd, 1H, J=3.2, 5.1Hz), 7.28 (m, 1H), 7.24 (m, 1H), 7.17-7.12 (m,
3H), 7.08 (dd, 1H, J=8.4, 9.3Hz) and 7.00 (m, 1H).

E 206 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-thiophen-2-yl-1H-indole-3-carboxylic acid

R’ = thiophen-2-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 354.2 (pos. M + H), 352.3 (neg. M — H); '"H NMR (acetone-d6, S00MHz): 8.29 (m, 1H),
7.54 (dd, 1H, J=1.3, 5.0Hz), 7.31-7.25 (m, 2H), 7.22-7.19 (m, 2H), 7.13 (m, 1H), 7.09 (m, 1H), 7.04 (m,
1H) and 7.00 (dd, 1H, J=3.5, 5.0Hz).

E 207 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-(1-methyl-1H-pyrrol-2-yl)-1H-indole-3-carboxylic acid

R' = 1-methyl-1H-pyrrol-2-yl R = 3-fluoro-4-hydroxy-phenyl

ES/MS m/z: 351.5 (pos. M + H), 349.3 (neg. M — H); "H NMR (acetone-d6, 500MHz): 8.30 (m, 1H),
7.31-7.25 (m, 2H), 7.17 (m, 1H), 7.16-6.93 (m, 3H), 6.75 (m, 1H) and 5.96-5.93 (m, 2H).

E 208 | 1-(3-Fluoro-4-hydroxy-phenyl)-2-(3-methyl-thiophen-2-yl)-1H-indole-3-carboxylic acid
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10

R2= N Hydr oxycar bam m doyl R3= F ES/ M5 nfz: 400. 14

(pos. M+ H) , 398.12 (neg. M-H); 1H NWMR (acetone-d6,
WOR00M437986 11- INMR (acet one-d6, 500MHz): 7. 30 (P§T/EPRN09/054521

J 9. 1Hz) 7.21 (m 1H), 6.94-6.90 (m 2H), 6.82-6.75

2 20 2 10 (t\whn < 1- 1Y and-2-02 2 N1 (4 '\

gme@% {hmﬂ)\ﬂl %Bln%_ orTmt |ﬁg‘r;sg’ ing%ﬂ§‘§§'4Lz’l}’§r§kgﬁﬁe¥lﬁ Nl

Ihar ] 3 nn\lnq

7.41 (dc,‘HIHbI@X IIH'z)d%.Bi de6 Rn 21 7. I&IOT, (bH)4 7Hﬁ{§r95)(1ylpﬁé)n9.85 @ 1K, J=5.1Hz) and
F ESSM5 mz: 399.16 (pos. M+ H) , 397.18 (neqg. M

509 ésg'-'h)dl nmet hyl i soxazol -4-y1l R2= N Hydr oxycar bam m doyl
- ; IHNI\/R (acetone de, 500I\/Hz) IHNI\/R (acetone-d6

Ezog ‘6"“@0"@ﬁﬂyd%??}'l’h“é‘-‘/%EHGH%E'{W"%C = 26ﬂ 2.19 (two

3|—h and 2.03, 2.01 (two s, Two confor mations.

Eromga R 4 -hydroxy-phenyl
(2D -1-(2-f|l yoro-4-hvdroxyphemvy DN —hvdroxy

ES/MWZOWM ey Vit Tindon B a8 et 1 bRV i o SOONTT:

8.22 én, iy or 2= A2 e sax yaverny.o 1Rk, §H§3 met hyl t hi ophen-2-y1 R2
L= N-Rydroxycarbat

m-m Hn\ll R3—

E 210 | 1-(4-Hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carboxylic acid

R'= pyrrol-1-yl R” = carboxy

ES/MS m/z: 319.15 (pos. M + H), 317.16 (neg. M — H); TH NMR (acetone-d6, S00MHz): 8.03 (m, 1H),
7.39 (m, 2H), 7.31-7.28 (m, 3H), 7.18-7.13 (m, 2H), 7.09-7.06 (m, 3H) and 6.85 (m, 2H).

Example 211

Example 211 below was prepared according to General Method 1 above. Full experimental details of the
individual steps of that general method applicable for the synthesis of Example 211 are described in
Examples 1-5, 16 and 38-40 above.

E 211 | 2,7-Dibromo-1-(2,5-difluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R' = bromo R* = cyano

R = 2,5-difluoro-4-hydroxy-phenyl R" = bromo

ES/MS m/z: 426.8, 428.9, 431.3 (pos. M + H), 425.0, 427.1, 429.2 (neg. M — H); "H NMR (acetone-d6,
500MHz): 7.77 (m, 1H), 7.44-7.37 (m, 2H) and 7.25-7.21 (m, 2H).

Examples 212-228

Examples 212-228 below were prepared according to General Method 2 above. Full experimental details
of the individual steps of that general method applicable for the synthesis of Examples 212-228 are
described in Examples 2-4, 8, 16, 24 and 38-40 above.
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ES/M5 mlz: 382.16 (pos.

WO009123¢96, 7. 37-7.31 (m 3H),
(hr s, 1H), 6.69 (hr s, 1H),
3H). E 257

(Z)-1-(2-fluoro-4-hydroxypRenyl)

1- 1H pyrazol -5-y1) - 1H i ndol e-

2-fl uoro-4-hydroxyphenyl R yI-

R2= N- Hydr oxycar bam m dg R :
(pos. M+ H) , 364.17 M
500MHz): 8.25 (m 1HD” ™41 (d, 1H, J=5.014z),

7.33-7.27 (m 2.5H),
J=7.814z), 6.87 (d,

7.13 (hr
1H, J=

M+ H |,
11-1 NMR (acetone-d6, 500MHz):

5. OHz) ,

380.07 (neg. M- H);
8.27 (m 1H), 7.50 (hr
7.15-7.09 (m 1.P5?FII)1*3,P2@.98)44521
6.14 (s, 1H) and 1.41 (s,

Rar - hydr oxy- 2- (1- met hy
car bRFi m dam de R =

1H pyrazol -5-y1
/ M5 nth: 366. 2

| HMVR (acet one- dé6,

s, 0.511), 7.06 (d, 1H,

6.75 (hr s, 211) and

E 21%’

| uor o- 4-

4)-1-(2-f

/2bB1(0§10 45f|1'1|)or0 1-(4-hydroxPenyl)-1H-indole-3-carbonitrile
%ydroxyphenyl) N - hydroxy 2- (1 3,5-t

hyv1_1 A
||CL||_yJ. J.I_I' _ylclLUI '-|--YJ.)-J.I‘I-

R Izlu N:‘J carboxinrdam de
2009/ 127686PCT/ EP2009/ 0545 \Fgf

RsZ%-fi uor 0- 4= hydroxyphenyi R =R =
,3,5-trinmethyl-1H pyrazol - 44yl R2—

ES/MY flv. 05320y ¢gds v 1y, eyd 1Raeg. M — H); TH NMR (acetone-d6, S00MHz): 7.40 (m, 2H),
7.30 (m, 1H), 7.12 (m, 2H), 7.07 (dd, 1H, J=10.4, 8.2Hz) and 6.98 (d, 1H, J=8.2Hz).

E 213 | 4-Fluoro-1-(4-hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carbonitrile
R' = pyrrol-1-yl =CN
R’=F R'=H

ES/MS m/z: 318.1 (pos. M + H), 316.14 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.34 (m, 1H),
7.29 (m, 2H), 7.11 (dd, 1H, J=10.4, 8.0Hz), 7.06 (d, 1H, J=8.3Hz), 6.99 (m, 2H), 6.96 (i, 2H, J=2.2Hz)
and 6.24 (t, 2H, J=2.2Hz).

E 214 | 4-Fluoro-1-(4-hydroxy-phenyl)-2-phenyl-1H-indole-3-carbonitrile
= phenyl R*=CN
R’=F R'=H

ES/MS m/z: 329.11 (pos. M + H), 327.15 (neg. M — H); 'H NMR (acetone-d6, 5S00MHz): 7.51 (m, 2H),
7.45-7.42 (m, 3H), 7.31 (m, 1H), 7.25 (m, 2H), 7.09-7.06 (m, 2H) and 6.95 (m, 2H).

E 215 | 2-(3,5-Dimethyl-isoxazol-4-yl)-4-fluoro-1-(4-hydroxy-pheny!)-1H-indole-3-carbonitrile
= 3,5-Dimethyl-isoxazol-4-yl =CN
R’=F R'=01

ES/MS m/z: 348.11 (pos. M + H), 346.15 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 7.36 (m, 1H),
7.30 (br s, 2H), 7.17 (d, 1H, J=8.3Hz), 7.11 (dd, 1H, J=10.4, 7.8Hz), 7.01 (m, 2H), 2.38 (s, 3H) and 2.05
(s, 3H).
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ES/MS mfz: 394.26 (pos. M+ H) , 392.17 (neg. M-H);
1H NVR (acetone-d6, 500MHz): 8.23 (m 111), 7.30-7.20
WO/ BH86 7. 07 (In, 1H), 6.80-6.70 (m 2H), 3 PE/EP0§®S54521
gtvvos 3H) 205 199(tvvos 3H) and 1.92, 1.88
t\wWwo s
E 21bz 4-Bluprg- 15¢“d1¥ﬂ¥é>f%9h€ﬂ1%ﬂ%§%i ey PRV 09l P AR o

rokxyphenyl)- N - hydroxy- 1Hindale-3- carhoxini danide R
=2-1ethiyl-popd-abyhy dr oxyphenyl RIR’=CN
3, 5-dinmethyl-1H pyrazol-4-y1 |R2=

R’ Iﬁ-l—lydroxycar bam m doyl R3 = I-IIES_'/Iﬂ/B m z: 380.16 (pos.

TV CRToA TURTY (5 S T R e

Hz) 7.28 (m, 2H),

'"H(m ?_cljston%d 3

7.24 ) 1H)67.06 @b lzm 7(0m(dR K, J=20.@88.2{)56 97B(d) 11ATd8.2HH15. 963(m 3H),.1.94 (d,
3H, ﬁl%zbarﬁll%t(ﬁfﬁ’ SR - 4- y1l)-1-(2-fluoro-4-hydroxyphe

nyl) - IH-i ndol e- 3- car bi m'date R =
2

-fl uoro-4- hydroxyphenyd nat hul Leavaz A 21
: T LAY T 1 U/\aLUI "f-yJ:
E 21fkp| &F uﬁf%%f‘%%ﬂ%bﬁwhe@éiﬁﬁn% T RS EeS (pos.
M# H , 378.7 (neg. M- H)
= phenyl RZ=CN
R’=0 R*=F

ES/MS m/z: 329.3 (pos. M + H), 327.4 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.50-7.42 (m,

6H), 7.27-7.22 (m, 3H), 7.14 (m, 1H) and 6.95 (m,

2H).

E 218 | 2-(3,5-Dimethyl-isoxazol-4-yl)-5-fluoro-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile
R' = 3,5-Dimethyl-isoxazol-4-yl R*=CN
R’=H R'=F

ES/MS m/z: 348.2 (pos. M + 1), 346.3 (neg. M ~ H); 'H NMR (acetone-d6, S00MHz): 7.50 (dd, 1H,
J=8.8, 2.2Hz), 7.37 (dd, 1H, J=9.1, 4.4Hz), 7.29 (m, 2H), 7.19 (m, 1H), 7.00 (m, 2H), 2.36 (s, 311) and

2.02 (s, 3H).

E 219 | 5-Fluoro-1-(4-hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carbonitrile
R' = 2-pyrrol-1-yl R’=CN

R'=H R'=F

ES/MS m/z: 317.9 (pos. M + H), 316.3 (neg. M — H); "H NMR (acetone-d6, SO0MHz): 7.46 (dd, 1H,

J=8.8, 2.5Hz), 7.29-7.24 (m, 3H), 7.16 (m, 1H), 6.
J=2.2H7).

99 (m, 2H), 6.94 (t, 2H, ]=2.2Hz) and 6.24 (1, 21,

E 220 | 5-Fluoro-1-(4-hydroxy-phenyl)-2-(2-methyl-prop-1-enyl)-1H-indole-3-carbonitrile
R' = 2-methyl-prop-1-enyl =CN
R’=H R'=F

ES/MS m/z: 307.4 (pos. M + H), 305.5 (neg. M — H); '"H NMR (acetone-d6, SOOMHz): 7.38 (dd, 1H,
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E 261
2-(3,5-di nethylisoxazol -4-y1)-1-(3-fl uoro-4-hydroxyphe

WOr49%/127¢86i ndol e- 3- car boxanm de R = PCT/EP2009/054521
3 fI uoro 4- hydroxyphenyl RI =
di nat h

J=9. oE:}S;I,Vé; T (n{ g éﬁ@%@%éﬁ pr 9, \{aHz) ’f‘%d’f‘@zt’% éﬁ? 5@'7'(1%}1), 1.93 (d, 3H,

J=1.288Pand 1.90 (d, 3H, J=1.6Hz).

1- (7 5-di fl uoro-4-hvdroxypnhenv)—2(35—dimrethvtisoxaz
Ty O OXypricity L) — - (9, J- uriet ||_y| rSUAAZ
ol - 4- yl)-1Hindole-3- c rbOXI 1damde R =

a

E 221> gZﬁi 13, ﬂ@lﬁféthg'hﬁx%p%ygﬁ WRLhydroxy-1-(4-hydroxyphenyl)-1H-indole-3-
3,|5-di et hyl i soxazol -4-y1 R2 = carbam m doyl R3 ----

H| ce8pnmidapyide: 383.3 (pos. M+ H); 'H NVR (acet one- d6,

R = DYV I dox g A IH) ., 7.56 ( RF = Nflydrdxy3&b{niimid
7701 (M 114), 3575 23 (two s. 300 P i(2 13,2 " 08

R3:Htvvos 3H) . R'=F

ES/MS m/z: 381.2 (pos. M+ H), 379.3 (neg. M — H), "H NMR (acetone-d6, S00MHz): 7.79 (dd, 1H;
J=10.0, 2.5Hz), 7.17-7.10 (m, 3H), 7.01 (m, 1H), 6.94 (m, 2H), 2.17 (s, 3H) and 2.01 (s, 3H).

E 222 | (2)-2-(3,5-dimethylisoxazol-4-yl)-4-fluoro-N'-hydroxy-1-(4-hydroxyphenyl)-1 H-indole-3-

carboximidamide

R' = 3,5-Dimethyl-isoxazol-4-yl R? = N-Hydroxycarbamimidoyl

R’=F R*=H

ES/MS m/z: 381.5 (pos. M + H), 379.3 (neg. M - H).

E 223 | (Z)-5-fluoro-N'-hydroxy-1-(4-hydroxyphenyl)-2-(2-methylprop-1-enyl)-1H-indole-3-

carboximidamide

R' = 2-methyl-prop-1-enyl R? = N-Hydroxycarbamimidoyl

RP=1 ' R'=F

ES/MS m/z: 340.4 (pos. M + 1), 338.2 (neg. M — H); 'H NMR (acetone-d6, S00MHz): 7.84 (dd, 1H,
1=10.4, 2.7Hz), 7.17 (m, 2H), 7.02-6.99 (m, 3H), 6.89 (m, 1H), 6.08 (m, 1H), 1.80 (d, 3H, I=1.4Hz) and
1.65 (d, 3H, J=1.1Hz).

E 224 | 4-Chloro-2-(3,5-dimethyl-isoxazol-4-yl)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R' = 3,5-dimethyl-isoxazol-4-yl R’=CN

R*=Cl R'=H

ES/MS m/z: 362.2 (neg. M — H); ' NMR (acetone-d6, 500MHz): 7.35-7.26 (m, 3H), 7.15 (br s, 2H),
6.90 (m, 2H), 2.32 (s, 3H) and 2.00 (s, 3H).

E 225 | 2-(3,5-dimethylisoxazol-4-yl)-4,5-difluoro-1 -(4-hydroxyphenyl)-1H-indole-3-carbonitrile

R' = 3,5-dimethyl-isoxazol-4-yl R*=CN
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7.42- E 263

2-(3,5-di nethylisoxazol -4-y1)-1-(3-fl uoro-4-hydroxyphe
WOrRP4Y127¢86i ndol e- 3- car boxi mi dami de WO PCT/EP2009/054521

2009/ 127686PCT/ EP2009/ 054521 R =

a a /] N a a AR
O A

. 4O
R = , 5-di net hyI i soxazol - 4 y1 R2 P‘caeram m doyI R3= H
Yo voi NE 53 Rt MG b I’-.
ES/ «.1‘! ROV LY 3 neg 15 in un agtops go n% 1-7.28 (m,
3H), 331’fEXm, IH)OBOl?(nQEHQ M 38ZHPH) @dg?(l)4((sr3HQ 1H), 2. 18 (s, 3H)
—aht—202(s,—3H)- E264

(2)-1-(3-fluoro-4-hydroxyphenyl) -N - hydroxy-2-(1H pyrr

E 226! - eaydyhnol Hiethgib] 1d-p@razod-aryihedlmrada i -tigdréyphenyl)- 1H-indole-3-carbonitrile
3-f | uor o- 4- hydr oxyphenyl R = 1Hpyrrol-1 -yl

R' = 4-cyano-1-methyl-1H-pyrazol-5-yl R’=CN

R=F R'*=H

ES/MS m/z: 366.2 (pos. M + H), 364.3 (neg. M — H); "H NMR (acetone-d6, 500MHz): 7.41-7.28 (m,
3H), 7.17 (m, 1H), 7.01 (m, 2H), 2.38 (s, 3H) and 2.04 (s, 3H).

E 227 | 2-(3,5-dimethylisoxazol-4-yl)-5-fluoro-1-(4-hydroxyphenyl)-1H-indole-3-carboximidamide

R' = 3,5-dimethylisoxazol-4-yl R? = carbamimidoyl

R’=H R*=F

ES/MS m/z: 365.15 (pos. M + H), 363.19 (neg. M — H); 'H NMR (methanol-d3, 500MHz): 7.54 (dd,
14, J=9.1, 2.2Hz), 7.34 (dd, 1H, J=93, 4.5Hz), 7.15 (m, 1H), 7.05 (br s, 2H), 6.91 (m, 2H), 2.15 (s, 3H)
and 2.00 (s, 3H).

E 228 | 2-(3,5-dimethylisoxazol-4-y1)-5-fluoro-1-(4-hydroxyphenyl)-1H-indole-3-carboxamide

R' = 3,5-dimethylisoxazol-4-yl R* = carbamoyl

R’ =H R*=F

ES/MS m/z: 366.2 (pos. M + H), 364.3 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 7.99 (dd, 1H,
7=10.1, 2.6Hz), 7.26-7.03 (m, 4H), 6.96 (m, 2H9, 2.21 (s, 3H) and 2.07 (s, 3H).

Examples 229-232

Examples 229-232 below were prepared according to General Method 2 above. Full experimental details
of the individual steps of that general method applicable for the synthesis of Examples 229-232 are
described in Examples 2-4, 8, 16, 24 and.38-40 above.




R2= N- Hydr oxycar bam m doyl R3= H ES/M5 m z: 351.16

(pos. M+ H) , 349.14 (neg. M- H); IHNWMR (acetone-d6,
WO00MAZ986 8. 24 (d, 1H, J=7.9Hz), 7.27-7.12 ( mPCAHP2009/054521

708704(m 2H) 694(t 2H, J=2.2Hz) and 6.18 (t,

217\
E229l QGBrPinﬂgrfB{c’fP h%ﬁymWQWWHZmETﬁ}ﬁWPIS {9 y1) - 1Hi nd
: olle-3-carboxam de R = 3-fluoro-4-hydroxyphenyl Rl =
R'=BH pyrrol -1-yl R2= car banoyl =Y ES/M5 nmlz: 336. 13

(nos [\ W I

M=+ H) 334. 22 (neg—M ”’ —NMR

R’ —Hacetone d6 SOOI\/HZ) 8. 44 ( 7. 32 7.23 (m 3H),

ESW&‘%@ %‘z{j’o (ﬁﬁ MJ'T g) ;,ZH) 3‘292(1%6M(§5‘t) 1}1 Nj(\gﬂgce%one d%"s‘obMHz):

7.45 glitH), wcnsmzn(hysﬂqpxyophenw)aﬂd\s thxﬂabb)(y 2- (1H pyrrol -

\L1\ 14H 1 ndnl carhasv

Ao
T T rgor << \J CAI OUAT |Trua||| UC F\ bl

2 3 di fl uor o- 4- hydr oxyphenyl Rl

1H pyn-0l-1-y1 R2=

E 230\

Hydrsoxiyie iy PRER a1 hopt)-7--Rdero Hi-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile

R' = 3,5-Dimethyl-isoxazol-4-yl

=CN

R’=H

R*=F

ES/MS m/z: 348.1 (pos. M + H), 346.1 (neg. M — H); "H NMR (acetone-d6, S00MHz): 7.55 (dd, 1H,
J=8.2, 0.9Hz), 7.31 (m, 1H), 7.19 (m, 1H), 7.11 (m, 1H), 7.08 (m, 1H), 6.84-6.79 (m, 2H), 2.29 (s, 3H)

and 2.00 (s, 3H).

E 231 | 2-(3,5-Dimethyl-isoxazol-4-y1)-4,7-difluoro-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile
R! = 3,5-Dimethyl-isoxazol-4-yl R’=CN
R’=F R'=F

ES/MS m/z: 366.2 (pos. M + H), 364.3 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 7.39-7.32 (m,
2H), 7.13-7.04 (m, 2H) 6.96-6.90 (m, 2H), 2.37 (s, 3H) and 2.07 (s, 3H).

E 232

carboximidamide

(7)-2-(3,5-dimethylisoxazol-4-y1)-4,7-difluoro-N'-hydroxy-1 —(4—hydroxyphehyl)-1H-indole—3—

R' = 3,5-Dimethyl-isoxazol-4-yl

R? = N-Hydroxycarbamimidoyl

R’=F

R*=F

ES/MS m/z: 399.2 (pos. M + H), 397.3 (neg. M — H); 'H NMR (acetone-d6, SO0MHz): 7.06 (m, 2H),
6.87 (m, 1H), 6.83-6.75 (m, 3H), 2.21 (s, 3H) and 2.01 (s, 3H).

Examples 233-270

Examples 233-270 below were prepared according to General Method 1 above. Full experimental details

of the individual steps of that general method applicable for the synthesis of Examples 233-270 are
described in Examples 1-4, 10-11, 14-16, 38-40 and 45 above.
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ES/MS mfz: 369.14 (pos. M+ H) , 367.19 (neg. M- H);
I1-1 NWVR (acetone-d6, 500MHz): 8.24 (d, 1H, J=7.914z),

woRopIn2eR6 111), 7.22 (m 1H), 7.14 (m 1H), P@G/F(Pé009/054521
1H, J=7.8Hz), 6.92-6.88 (m 3H) and 6.17 (t, 2H,
J=2.1Hz). E 267
1- (2, 3-di fl uor o- 4- hydr oRypheny#%) - 2- (1H pyn-0l1-1-y1) - 1H
-i ndol e- 3-carboxam de R =% di f Ryor o- 4- hydr oxyphenyl
Rl = 1Hpyrrol-1-y1 R2= c : = HES/ M5 m z:
354.12 (pos. M+ H) , 35R" M- H; IHNW
(acetone-d6, 500MHz): 8.44 ( , 7.34-7.29 (m 2H),
7.20 (br s, 1H), 7.11 (m 1H), 6.99 (t, 2H, J=2.1Hz),
6.91 (in, 1H) and 6.26 (t, 2H J=2.1Hz). WO

E 23% qa(%%fﬂﬁ%%'ﬂy’&%ﬁ% BRLNYDSRE S (ﬁn&&a-lsoxazol 4- :\él) 1H-indole-3-carbonitrile

(‘ - d methy 1H-pyrro|
PR RS A R A ‘3 r%lxyp ‘ﬁg’f%“ﬂ

RE= epo- di methy =1 pyrTot=1-y1 I-QR‘-T_I}{I Hydroxycar banmi m doyl
= HES/M5S mlz: 379.21 (pos| M+ H) , 377.29 (neg. M

ES/MS Ih»z, 366 Wﬁﬁ%@ﬁ@ RB.M2 NhftZBJMR&ae%?oné% sbeHz) 7.80 (m, 1H),
7.55 ¢ Ig, 1}134_7) Rsaml (m, @;[1),(757,4&@,_5}1)'_9 03 (m 1H) 62 39882 gmtwo s, 3H) Zad 2214 2.10 (two

s, 3H).

E 234 | 1-(3-bromo-4-hydroxyphenyl)-2-(2-methylprop-1-enyl)-1H-indole-3-carboxamide

R = 3-bromo-4-hydroxyphenyl R' = 2-methylprop-1-enyl

R? = carbamoyl : R’=H

ES/MS m/z: 385.06/ 387.02 (pos. M + H); "TH NMR (acetone-d6, S00MHz): 8.35 (m, 1H), 7.55 (d, 1H,
J=2.4Hz), 7.25 (m, 1H), 7.21-7.14 (m, 3H), 7.08 (m, 1H), 6.20 (m, 1H), 1.85 (d, 3H, J=1.4Hz) and 1.66
(d, 3H, J=1.0Hz).

E 235 | (2)-2-(3,5-dimethylisoxazol-4-yl)-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-1H-indole-3-

carboximidamide
R = 2-fluoro-4-hydroxy-phenyl R' = 3,5-Dimethyl-isoxazol-4-yl
R* = N-Hydroxycarbamimidoyl R*=H

ES/MS m/z: 380.3 (pos. M + H), 378.4 (neg. M — H); 'H NMR (acetone-d6, 5S00MHz): 8.06 (m, 1H),
7.34 (t, 0.5H, J=8.7Hz), 7.25-7.18 (m, 2.5H), 7.07 (m, 1H), 6.84-6.74 (m, 2H), 2.17, 2.15 (two s, 3H)
and 2.05, 2.02 (two s, 3H).

E 236 | (Z)-1-(2,5-difluoro-4-hydroxyphenyl)-2-(3,5-dimethylisoxazol-4-yl)-N'-hydroxy-1H-indole-3-

carboximidamide
R = 2,5-Difluoro-4-hydroxy-phenyl R' = 3,5-Dimethyl-isoxazol-4-yl
R* = N-Hydroxycarbamimidoyl _ R’=H

ES/MS m/z: 399.2 (pos. M + H), 397 (neg. M — H); "H NMR (acetone-d6, S00OMHz): 1H NMR
(acetone-d6, 500MHz): 8.07 (m, 1H), 7.40 (dd, 0.5H, J=10.0, 6.6Hz), 7.28-7.19 (m, 2.5H), 7.12 (m,

-92 .




E 269

(2)-1-(3-fluoro-4-hydroxyphenyl) - N-hydr oxy- 2- (2- net hyl
WO2009/13J68%60l - 1-y1) - 1H-i ndol e- 3- car boxi nmi dani d@CR/EP2009/054521

3 fl uoro 4 hydroxyphenyl RI = 2-nethyl - 1H pyrrol 1-yl

r laAVAVEsRaTd

1H), ?B%gn lﬁ)" qu;fﬁggészml() gzvo%v?\ zﬁ)"’o STH/NMVR (acetone d6,
)

[ a¥al W H AN | o) 1
JUUIVIHZ 8-33—(d, J=8- J.I'IL), 729714 (m ZI-I'I),

7.09-7.04 (m 2H), 692(dd 1H, J=2.8, 1.8Hz), 6.10

E 237 1] (ZEH(3, -aBludbiziyhydmx gthefyt)-2-(H)-diarethy Bso@dzo[-4-yl) Bifrydroxy- 1 H-indole-3-
R
1-f§rb?>x%1ﬂafllld§ro 4- hydr oxypheny1) - 2- ( 3, 5- di et hyl i soxaz

R = 38-Péhyib)4-Hiidraxpabést 3- car box ariane 3F§-]5-‘1methy1 isoxazol-4-yl
3,5-difluoro-4-hydroxyphenyl

7= 8; Hyddipetrbaplingloxazol - 4-y1 R2 R ceﬂf barmyl R3 = H ES/ VB
mz: 384 2 (an M_+ I—I\ 38 neg

ES/MSaelat Be-@6; MsoBMAE (e Mos H: nrﬁ Wb‘ rtonnie 5%\4%?}1 H’%N}‘/IR
(acetélxei&nbfde@[vlzrgﬂi. 200 (m, A127.26-5,19 3 31800027 80 (o, 2H),349B. (s, 3H) and 2.05 (s,

3H).

E 238 | (Z)-2-(3,5-dimethylisoxazol-4-yl)-1-(3-fluoro-4-hydroxyphenyl)-N'-hydroxy-1H-indole-3-

carboximidamide
R = 3-fluoro-4-hydroxy-phenyl R' = 3,5-Dimethyl-isoxazol-4-yl
R? = N-Hydroxycarbamimidoyl R*=H

ES/MS m/z: 381.5 (pos. M + H), 379.2 (neg. M — H); "H NMR (acetone-d6, S00MHz): 1H NMR
(acetone-d6, 500MHz): 8.06 (m, 1H), 7.25-7.17 (m, 3H9, 7.14-7.09 (m, 2H), 6.98 (m, 1H), 2.20 (s, 3H)
and 2.02 (s, 3H).

E 239 | (Z)-1-(3-chloro-4-hydroxyphenyl)-2-(3,5-dimethylisoxazol-4-yl)-N'-hydroxy-1H-indole-3-

carboximidamide
R = 3-Chloro-4-hydroxy-phenyl R" = 3,5-Dimethyl-isoxazol-4-yl
R? = N-Hydroxycarbamimidoyl R'=H

ES/MS m/z: 397.4/399.2 (pos. M + H), 394.9 /397.0 (neg. M — H); 'H NMR (acetone-d6, 500MHz):
1H NMR (acetone-d6, SO0MHz): 8.25 (m, 1H), 7.50-7.14 (m, 6H), 2.19 (s, 3H) and 2.05 (s, 3H).

E 240 | 2-(3,5-dimethylisoxazol-4-yl)-1-(2-fluoro-4-hydroxyphenyl)-1H-indole-3-carboxamide

R = 2-fluoro-4-hydroxyphenyl R' = 3,5-Dimethyl-isoxazol-4-yl

R’ = carbamoyl R*=H

ES/MS m/z: 366.2 (pos. M + H), 364.2 (neg. M — H); 'H NMR (acetone-d6, 500MHz): 'H NMR
(acetone-d6, S00MHz): 8.25 (m, 1H), 7.38 (t, 0.6H, J=9.0Hz), 7.29-7.25 (m, 2H), 7.21 (t, 0.4H,
J=9.0Hz), 7.10 (m, 1H), 6.84-6.72 (m, 2H), 2.21, 2.19 (two s, 3H) and 2.09, 2.06 (two s, 3H).

E 241 | (Z)-1-(2,3-difluoro-4-hydroxyphenyl)-2-(3,5-dimethylisoxazol-4-yl)-N'-hydroxy-1H-indole-3-
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Exanpl e 271 bel ow was prepared according to CGenera
Met hod 3 above. Full experinental details of the
WO 2900/127¢fi¢al steps of that general nethod are ®EIEHM2HVPS4521

in Exanples 2-4, 8, 16, 24 and 38 40 above. E 271
{7\ %‘ml L;mld |||.:t ||y| i DU/\G.LUI '-l- yJ.) = 'T‘I bot06= I\I = IIyUI U)\y-
1-(ﬁ R8N Bhenyl) - 1H i ndol e- 3- car boxi ni dani de WO

9/ 127686PCT/ EPZOOQ/ 054521 R = 4- hydroxyphenyl Rl =

R= 233 @ﬂmrg«éthbfgrqomgﬂjgg&m 4-y1 R2 R' = 3,5-Dimethyl-isoxazol-4-yl

N-= I—I\/rlr oxycar bam-m rlnul QQ— E E_Qé!\vp Mz 38118 (HCS M
R*= N)Hydf%‘f?@r@ﬁlﬂeﬁl@& M- H; 1H ﬁNR acet one-d6, 500MHz)

Esmfﬁ_w{i: %Q%ép va 21'16’35762 g'u?g ?‘\é) H); HWRgacgﬁ)h%&Q 131\?}1%‘3 ENMR
(acet(gﬁ:,—d63§ﬂm\/ﬂﬂx)i 8517((& ’(AE;),, 73%2 r:9 BNy 1 ¥es a¥l), 5:99 Bst i}@g@w, 2.18 (two s,
3H) %ﬁ%g)?%&l I N éﬁgr say_ e estrogsn recep_t or I|i gand

e designed as scintillation proximty
assays (SPA) 5enp|oying the use of tritiated ‘

nroccad

T e T

ndi ng donmmins of human ERa (ERa-1BD__pET- N- AT ﬁ1 aa

R = zamlﬂs«gsaﬁl -hydex eyl ( ERP- LBD, qﬁ—ﬁe%@r@w ﬁ&xa?!@%‘ Hso)

re producedin—FE ¢d r A})

uuuuuu i un_z_a., 'J'—‘J/ 3 |JI_)I 7))
ﬁﬂmﬁ?yb |n 2xLB ned|un1suppleﬁ%n€£d Mﬁth 50 uM biotin.

S T R P SR S v

(acetoretde, ﬂE)IM}&t)sf& 5t (ar, €H), 730720 (inn2.5R0T16 Emtltfﬁﬂtildm, BFHERA! (m, 1H),
ing 5 g of cells suspended
223 A o R PP T (50 MM Tris, pH 8.0, 100

mv KC1, 4 nM EDTA, 4 rTM DDT and 0.1 nM PMSF). The cell

ol nonNnclL NnnNn- i o rimn $tap ~n e ~Arealy o
E 243 | I-(2-fluoro-4-hydroxyphenyl)-2-(3-methylHiophen-2-yl)-1H-indole-3-carbonitrile

R = 2-fluoro-4-hydroxyphenyl R' = 3-methylthiophen-2-yl

=CN R°=H

ES/MS m/z: 349.1 (pos. M + H), 347.2 (neg. M — H); ' NMR (acetone-d6, 500MHz): '"H NMR
(acetone-d6, S00MHz): 7.83 (m, 1H), 7.38-7.31 (m, 3H), 7.13-7.11 (m, 2H), 6.89 (d, 1H, J=5.8Hz),
6.71-6.67 (m, 2H) and 2.18 (s, 3H).

E 244 | 2-(3,5-dimethyl-1H-pyrazol-4-yl)-1-(2-fluoro-4-hydroxyphenyl)-1H-indole-3-carbonitrile

R = 2-fluoro-4-hydroxyphenyl R' = 3,5-dimethyl-1H-pyrazol-4-yl

R?=CN R’=0

ES/MS m/z: 347 (pos. M + H), 345.1 (neg. M — H); '"H NMR (acetone-d6, 500MHz): 'H NMR
(acetone-d6, 500MHz): 7.75 (m, 1H), 7.39-7.31 (m, 3H), 7.21 (m, 1H), 6.83-6.76 (m, 2H), 2.13 (s, 3H)
and 2.08 (s, 3H).

E 245 | 1-(2-fluoro-4-hydroxyphenyl)-2-(1-methyl-1H-pyrazol-5-yl)-1H-indole-3-carbonitrile

R = 2-fluoro-4-hydroxyphenyl R' = 1-methyl-1H-pyrazol-5-yl

=CN R'=H
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M crofluidizer M1 10L (Mcrofluidics) and centrifuged

at 15,000xg for 60 nm The supernatant is aliquoted
WO/ Bfefi6ed in -70C. 15 Dil ute ERa-LBD or ERPPCEHP2009/054521

extracts in assay buffer (18 rrM K2HPO4 2 rrM KH2PO4,

i\ Na

SR R o B ol W T SEpeat Tt 1 T A e ea P Z LR

(acet&RABESTONVE).0Mey (Bh o), d.4bed, 9HQT D Hky, L42-PBeimAihat.20 théH), 7.15 (¢,

. GRS R GRS P S B PR T

0 43 mg/ ni for Ihr at roomtenperature. 20 Test

rrnmmrlc -

oo

E 246 r th%lprqﬂﬂiyd@omhagy]bﬁ(L rilfltgyl- PEEehE Y —IRO S 2 aonitrile
sal utions should be nade in 00% DMBSO at 5x of the

R = F-flwad-4dgdromyphemt | on desired fi& =tigsi-irmsttivh] Hipgraged day)

The anmpunt of DMSO in the test wells of the 384 well

R®= ﬁNate will be 20% Add 18111 ét.dt:ots of test

ESIMy EiAc N NTRiN Kk VAN SR §QWHZ RMR

(acetetds, SGOMIMAYBHE 1Hz, 11097 88-7t3emplIa) 282 (b, t1IH),&. 1|a| (aQﬁHcJ—S 7Hz), 7.02 (t,
seal er

oSG SIS UL 0h s P A - AP0 GO, 1 a2,

1.96 HQBREIH! T €confdr@atioal | owi ng nor ni ng centri fuge t he

scintillation counter e.g. a PerkinEl ner M crobeta

E 243 2P0 (2 i drd % hy GOb@hen§ DIZROUHREIS ordkk @y1)-OH chy Spdl o) - Bl 4if] doke23-
fromthe recept or an 1C50-val ue (the concentration

r el o880 i nhibit 50% of the binding of 3[H-E2) is

R = ﬂﬁﬁ&t)mﬂ?@l%xﬁmeﬁl non-Tinear TdW' patametaictlydditspyrazol-4-yl
WD 2009/ 127686PCT/ EP2009/ 054521

((Xt\brmx bm n) /7 (1+(111C50) S) ) +iM’w H i s added
concentratijon of b| ndi ng i nhilbit or I("%() is the

ES/MSméze 385 Btppo M bH);i HIVMR (asetong-dh A0V Hak IHRIMRY pesemprg6-aqMH2):
7.73%! B2 $4- ‘?Eﬁg&,@tﬁgofos dh ﬁtMn%C?sb%ts@, “(INttry, ument

ehera tes t n cpm (counts per mnute) value /

m nute and corrects for i nd| vi dual vari at| ons bet ween

E 24% @ﬁg@:@&'&ﬂ @d%%g;%i} AT RGO BE %‘;‘e‘ﬂ%ﬂ’rbﬁ&%‘é?l)ﬁ%@-ind@les-

ogen Receptor Fil Bin
saybo}ihmdzhmlgand bi ndi ng domai n of the hunman estrogen

uct ERP-tBD) S 4 GOIREIR L[ on
%:ﬁﬁo ﬁ‘%yéhs?é elil/t}n!lth filter sepaI?at3|glretfﬁo?1 {)mundtyand free

RZ 'N Ty Céllggmgfgs(g,y utiTizes trigiaaged estradiol (3H E2)
10as bet a particle emtting tjracer and reconbi nant

ES/I\Q8 RU£SSED (Jos R 15S B3000@Ee. bet &), HO@PR acetbhadt, BePMidzyai-NNMR

st 5409 S5 1LRT 4T, F2 42, P e DRI A 650

1H, g:—gIOHzﬁ (6BU42ds s, 12}@53)12 opBirsAY). at 22C in 2xLB medi um
__suppl_etre

nted with Rnphnhnnfun AMftaor 2 h ~F

L] 7\ C°C1 J LIL} U1l

i sopropyl O0-D 1- th| ogal act opyranosi de i nduction (0.55

E2 (Zfqedzlfﬁloﬁﬁaﬁhﬁ@dx‘yﬁ&hﬁﬁmuyde@@tzrmfrn@latutﬁrpyatzot753ﬁ§1x1g -indole-3-
f of mm and cell pellets stored frozen in -20C
Ext FEPYYBIHABIC hER(3- LBD i s

R = 2-fluoro-4-hydroxyphenyl R' = 1-methyl-1H-pyrazol-5-yl

= N-Hydroxycarbamimidoyl R’=H

ES/MS m/z: 366.2 (pos. M + H) , 364.1 (neg. M — H); "H NMR (acetone-d6, 500MHz): 'H NMR
(acetone-d6, 500MHz): 8.27 (m, 1H), 7.50 (br s, 1H), 7.37-7.31 (m, 3H), 7.12 (br s, 1H), 6.84 (br s,
1H), 6.70 (t>r s, 1H), 6.14 (s, 1H) and 3.71 (s, 3H).
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15 perforned using 5 g of cells suspended in 50 nL of

extraction buffer (50 mM Tris, pH 8.0, 100 nM KC1, 4
WOrRW%t2i¢86enedi ami net et raacetic aci d (EDTA), 4 PEGWEP2009/054521

dithiothreitol and 0.1 nmM phenyl net hanesul f onyl

fluoride (TCEP). The cell suspension is run tw ce

through a Mcrofluidizer M110L (Mcrofluidics) and

E 256 nE)-1-{3/gefo-athydoxyphehyd-N'ordi60y-pan, 3, T rémahype Hagtaoit4-y1$ 1 H-indole-
alii_quat ed _gmd stored in -70C. Estrogen receptor
extrREOX ARGt ed 1: 400 in assay buffer (18 mM

R = KRR hy@ovhdFRPO4, 20 M NaRMb(4,5-tinteiily2 (H i Ayl -4 3yirM
TCEP, pH 8.0). Test conpounds are eval uated over a

R? = Nangieoxgtaraamoenylr at i ons from R’pIMto 10 pM The test
conpound stock solutions should be nmade in 100%

ES/MES mvist 113 (Bep MoxHHe O hiase) Mat s T NMIR (apioneidfai00MHz): 'H NMR

a g€ h. I b RSt ) . ! S 80LE'€0 (m, 2H),
BRI 01105y 0, o 480 .20

Inal fraction o ,
3.64, 33 dyvoph 3e2-06.11192evoxa 00 .92, 1334 (B 5, dHp degortpratigos.

assay prates foltowed by 4111 afiquots of test
conpounds_and 100pl of the diluted receptor extract

E 25THZp4 Slayrop-@tfloroad-bydsexopleedyldMe hy dmixy it (1gpethyd-EH-pyrazol-5-yl)-1H-
25 ngo?ffpgg_ggrb&?rg{agmﬁgd free tracer are separated over a
i ber Tl

gllass ter (FILTERVA I13 PerkinElnmer)) on a
R = Bfidro-Aduydrestpbeny{ TOVTECVACHS, | RomtlenythydiltpwarshsS-Huf f er
(18mM KOHPOA, 2 KH2PO4, 0. S\ EDTA) . The filters are

R’ = §rlibioxyearb@amidey! 1 hour and fRer frerged by heat with a

seintillatin

scinti-ating—wax (!\’2':_' HLEEX—PerkdnEl r‘{er‘ bef af e T NMR
ESMRE1 4TS O M phare2 Betas B atter VAR Fostonifit PO BAtR:
(acetdd-d6yx00MIDH-7. 0A2B21 [@e 3K, BEISRE8Y)(m, T 6.T86/70Xmj 21Dt 6.U0EINTH, J=1.9Hz)
genera es nean counts per mnute (cpn) and corrects
and 't (s:3%ndi vi dual vari ati ons between the detectors,

thus generating corrected cpmvalues (ccpm. The |C50

E 250 |ed-Aguared -G THoRAT B P b iR B pyrazol-4-yD-
cur Meindales-Gaosilid@ingd W th XLfit software version 2.0

orl later (1DBS) with a four-p

afareter—ogi-sti-c—nadel:
R = yfluorp AiygsoxhERY / (1+( 111 C50) D)8 Tom -1 ipRe THay ey

t-rat bind histar—+€50—s—the

—eppeentration-of —binding—inhihyst
R _E\Eﬁﬁéﬂ’fyrcﬁr??%lﬁn%ofyl i nhi bi tor at| hal'f meximal bi ndi ng and

= : ' factor 3 W ] : T
BV b 1 CORB O 0067 DEsEat TV (Gestone d6, J00MI); T NMR
(acefPneadfs 40NNt T.6h7 4k GwyH)rfb- HehE(me Ak Y d ﬁi6e57kmd%f@y3-2%§-58 (twos,
31),58%! ftozs{%\%JL%H 5&”1356;?8 £y 1) PERFsAkBnaRds, human

eésttogen receptor alpha The expression vector pMIhERa

contains an insert of wild type human estrogen

LeCERLYS s ROR LIV S Bl YA SR nub R4 R yg\'ré’ 1)-N'-hydroxy-1H-
E 25|3ep@p’;2 g?,scdgﬁ%{?%l uyg:{;ﬁycr:%ﬁlt ﬁ?lﬁg ﬂtu‘ﬁ%ulggn%ubﬁr i & Sec ry()et ed Y
f of midt-3phidoemidamidal kal i ne phosphatase (ALP) and the

Are-tt

—yitetd A estrogen responseye £rE - (E e
R_%'gﬁ%rﬁ'[léﬁ%lrofl‘ r%lleréylki dney 293 ceFII{s §5r gfﬁ%egﬂgﬁgfr )é)grtaédgqi n

R =R Sh RS habihishi Y, a stable [cgi'ang m x transfecied
vay\?% t he rp%%@-lALyllP reporter gene construct and pSV2- Neo

ES/NIOF/5 8L (peM & Heleyelieped. MSEOPHINYIR (abgonsdafHoeMElzprie NMR

t fected with pMIhFRa and SV-
(accionere SRINE, 208 b oo HPetel B P FeiHan P g 74w 210,
2.20PE1S @LIBALY S0 DPOTi@6 b8H) NBvd doRibinbitgen) accor di ng

with both pERE-ALP and pMThERa is used for the

E 234" %@Gﬂdo\lﬁi—i(ﬂﬂu(ﬁ‘&@ drolPRefy BN hy@bRy-3 eefedlylkHiophen-2-yl)-1H-indole-
384-wel | plates at 12 500 cells per well in Ham s F12
Co

Coon—s—odi-Heatton—(wthout—phenot—red)—wth 109
dextran-coated charcoal treatgd (DCC) fetal bovine

serum (FBS), 2 mM L-gl utam ne" and 50 | ag/nl

gentamicin. After 24 h incubation (37C, 5 % CQ2) the
seeding nediumis



15di scarded and replaced with 20 p1 Hamis F12 Coon's

nmodi fi cation (w thout phenol red) with 1.5 % DCC FCS,
WO2ZOMNA2[68gl ut ami ne and suppl emented with 100 UPEIIEP2009/054521

pen| cil I | n and 100 p g/ mL strept onycr n. The sel ected

+tn +tha well

uuucu tO—tne—wer+—Ss—th J.L bUIIbCIILId.lI OIS

rar?g‘?aﬁ’gj’ @aﬁr%es pMto 33 ['M The conpounds are
dilssol ved in 100 % di net hyl syl phoxi de _(DVSO)

R = Fflypag-4-bdrowmbenat i on of DMVBO i| R fﬁénea@étégpph@ %Yll %

72 h incubation /'27(‘ g 05 CORY the

hls%m‘éf@]&m%}_dpylact i vi ty by CIRZOmm I um nescence

NQ Q O\/"

ES/NI?ﬁ’%zfédm‘M;qu% A e G i R e R b0 H R
(accteticatoh S0 Hadyi 7268, (q,11 Hivk MIC) 2) 2 1a(ne 18), 699619619 02H)ur82-6.75 (m, 2H),

220 310G A BRI 3 TS O hneny

phosphate (CSPD) (Tropr x AppI [ ed Bi osystems) and

DEE Jkvisaetm ST e B e M o e

SI gh@lle-§-odtBosaiiantdeper wel I) in a V\al I ac M cr obet a
l uy _1450-022 /Dar|/| nEl

Tl Ilbl/

R= %ﬁr%f‘.h\r@%@ﬁ@%t rations (ECH 63 _gr alg‘g h@ﬁoﬁ?zgicﬁ ?’ rom

* to-the conggptrAt Ton-—Tesponse data
R’ Nﬁ%&%xyfargamlglgr 5rreter Iogl stijc nodel in XLfit software

ES/M§ﬂ1§zl 99’9 1% 1(Ia’osIII/rLIIjrtr’) 06 15 feE™ — H), TH NM@Q&&%& ME0ONHzZ): 'TH NMR
ransacti vat i on assa

(acetkmwﬁewm)c@q @ Sdpt-yHao’ -2k é% ét9ér? %(%2%)5@&%6 A pm, 21D),

22030 (WHBBLE "dszEei‘of @P%Hz TRt RAnfoeRebAL i on of stable
'HEK293 cel i nes (CRL-157 Anerican Type Culture

Col I ectr on) expressing the reporter vect or pERE2- ALP

n Iy tr K0 2-20AVET-RREIR-3-
23 T e L B R R 3O M el 20

End@chovmmﬂ@gsk 2002, 143, 1558-1561). 35The cells were

R=%§,#8‘4,£If5m 8deE I prates at i Qjéhietﬁ?mléphaﬁé ywel 1n

ons nodification (w thout phenol "red)

R? \I\qﬁpdrégcg/looﬂﬁﬁur(%n coated char qdaJHtreat ed (DCC) fetal
bovi ne 'serum ( FBS 2 nML-gljutanmine and 50 i..t.g/ml

ES/NG® RiA2B88 X1 6 posAit -€H) 2%301@7 (g LiatH)o I WBRCacekhn@edGERYMHRR 8.27 (m, 1H),

5oL, AT e YO 2002 G EEROORORISE) 14 1

and Mod{sf 3xpat i on (vvrthout phenol red) with 1.5 % DCCFCS, 2
L M--—gl-ut am-re—and—suppltenented—w

+th 10N 1Y A

I LTOU0U U T

penicillin and 100 pig/mlL streptonycin. The sel ected

E 2570[Teundsiuserehyaiddeshehd)-Nhgydralyl2s(1infetily2 | Hageeslts-@j-1 dmsglole-3-
rapgi ng. from3 3 pMto 33 tM The conpounds were
di sSBIVEHIIHIY00 % di met hyl sul f oxi de (DMBO) and t he

= b IN&b-4a8arR a1 on of DVBO i R'5t haeagsaypyas!-8-yl %
After 72 h incubation (37C, 5 % CO?2) the nedi um was

R? —a¢ Hayreychonmibdi®yact i vity by |R'=H

ES/MS m/z: 366.2 (pos. M + H) , 364.17 (neg. M — H); 'H NMR (acetone-d6, 5S00MHz): 8.25 (m, 1H),
7.41 (d, 1H, J=5.0Hz), 7.33-7.27 (m, 2.5H), 7.13 (br s, 0.5H), 7.06 (d, 1H, J=7.8Hz), 6.87 (d, 1H,
J=5.0Hz), 6.75 (br s, 2H) and 3.75 (s, 3H).

E 258 | (£)-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-2-(1,3,5-trimethyl-1H-pyrazol-4-yl)-1H-indole-

3-carboximidamide -
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a chem | um nescence assay; a 10 11.1 aliquot of the
condi ti oned nediumwas m xed with 100 tl assay buffer
W0(2@99112I%8§i et hanol amine, 1 nM MyCl12) and 0.5 niCdTER3MN(PA+521
3- (4- met hoxyspiro

2-diovat ana?2 2' (' ~hl1ara)l-—tri en 12 71 Adapa

R= %Tﬂﬂorﬁ%”ﬁ"é{ @ﬁXﬂT‘elﬁ’ﬁosphat e I( CSP D) 1(1%»%%?@6%6?‘ Pffeor A

5 neubated IUI]f Iglnn at—37C and—1t5mn
R ﬁﬁ?’%?)xrﬁc?rgdmlaratybre bef or e msasuremsnt of the

e (MNENSELANR RET W%ISDOMH 8.23 (m, 1H),
ES%H 4@%%@?’2@3??32@% 51\8 O ( Per k(l nEOInmer) Z)a (e, 1H)

7.30120 (mciﬁl)v? £ (et P, 9eld7G @, E@?@éi‘ls?S i Fvees PED- 2.05, 199 (twos 3H) and
1_92,p1rﬁqg;;g§ Eﬁ?l to the level of ALP expressed by the
cells.

half maximal effective concentrations of

the test corrpounds (EC50) were cal cul ated fromthe

E z?gu f gz'i S 5tdGd 3}1 LfH‘ 'Faz&lué{]%l? Al 6789, H %‘;ﬁg PRUF WS TH-indole-3-

par ama I St node tvvare
ver@arl@mmﬁd@m(id DBS) or later. 15 The conpounds of

.

—bxanp 21 exhrbit—one oy COWANG:
R_?ﬁ OIH 4Eh T(?X#ge%??fi nity to the %s ?%glénﬁmlygéﬁe%%%?wﬂg

R =AYb AREbhPinfidts1 T ange of TCHRE{o 10,000 nMin
q\{ngl n,égassay 17 20(ii) a binding affinity to the

ES/M§¥nVﬁgSiT116( @#M{)H) f5¥838hpiegd i HY; tIhEMRB(ﬁ@ﬁm@fd@]ﬂOBMH?z) 85 (m, 1H),

TSR 1 6 '39%?@54??70@2%@{ 2Bu2510 ATy BE D e

range of 1IG50 1 to 10,000 n_Min binding assay 2;

/) a binding __
E 26]}3 %t@ylfp@ 5|-c' 1 -}nﬂole-S-carblmldate
ding 25assay 2; (v) a ootencv in the range of EC50

R= lﬂuoroI!G;y@@J@ypiMﬁt the estrogeR rebeginmthytisasatol-gpe i n
transactivation assay 1; (i \ —a potency inthe |

—rlﬁlﬁ’@én%hOXE)@i’ﬁlYi to 10, OOO nM 2R THe estrogen recept or

ubht vn N trancaectivati nanl accagyv o} 20 Dy of ar v el

ES%M%?%@ %@%MH&Q"W’M NI on are those. whi ch
exhibirt—a bindimgaf finrtytothe estrogen Teceptor

[ 3-subtype at | ower concentrations within the |ICso

E 261ang€3, sdovwthydibowa]-4Fr 1 -@xampl-ehydrére plecoyiyd Hrivdplod-carboxamide
Exanmples 1, 2, 4-6, 11, 23, 39, 42, 43, 46, 49-51, 53,

R = 24uo®3-h g@ﬂ)xyﬁ@n y170, 83, 86, 8[/R'955-dimetihBoxadddd,y1 107,
110, 12 126, 128, 129, 132-141, 143, 144, 146, 147,

Rz—lﬁﬁ)am&)ﬁ?: 188, 191, 194 , 212}®1¥H 35219-221, 223,
224, 235, 243, exhibit a binding affinity to the

ES/d§twongen? trecdpt-db , 16L5bgPMe Hn the range of 1C50 1 to

v 1. MDD

w

2009/ 127686PCT/ EP2009/ 054521

E 262 | 1-(2,5-difluoro-4-hydroxyphenyl)-2-(3,5-dimethylisoxazol-4-yl)-1H-indole-3-

carboximidamide
R = 2,5-difluoro-4-hydroxyphenyl R' = 3,5-dimethylisoxazol-4-yl
R* = carbamimidoyl R'=H

ES/MS m/z: 383.3 (pos. M + H); "H NMR (acetone-d6, SOOMHz): 7.95 (m, 1H), 7.56 (m, 1H), 7.42-
7.30 (m, 3H), 7.01 (m, 1H), 2.27, 2.23 (two s, 3H) and 2.13, 2.08 (two s, 3H).

E 263 | 2-(3,5-dimethylisoxazol-4-yl)-1-(3-fluoro-4-hydroxyphenyl)-1H-indole-3-carboximidamide
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Preferred Exanpl e conpounds of the invention are those
whi ch are selective for the estrogen receptor

WOR089413(7¢86e over the estrogen receptor a-subtyp&TEP2009/054521
binding assay 1. For exanple t he conpounds of

A

29
J.J., o, A0

R= 37@?}3"‘15@0"1’%@“%46 188, 191, 511)5352%“@53 az%l 2221

S cr UbI.IVII.y for—the ¢ Bupgen receptor
‘3ﬂm ]?%'% of 50 or greater in the binding assay. 5

ES/MSG{?/E %% QQ (156%( %ﬂ'}@) @@STMOME@‘M DH) gﬁﬁmnmﬁer?ggsg)&ﬁ%?) -vgs|, 1H),
7.40- 31 GuBE) SIS0 ueh. SGNGE 1K Foh: S0 AOE R Beso

ramnge shown above. For exanpl e, the compounds of
Exanpl es 11, 14, 39, 41, 42, 47, 68, 163, 176,187, 188,
191, 194, 220, 221, 223, 235-238, 255, 266, 268, 269,

£ 13 ' By rrdE¥38)- tH-Idoed- NM
EZ&gt{%ﬁgﬂéggﬁ%geg Q%E%Pg?Jhg$n£€?€pe9?ﬁ 10trans ?
aqtcaspatimidamidesay 2. Preferred Exanple conpounds of the

'fl%’o‘f“r’)'aihﬁdfog@ﬁe_n?ﬂ‘be whi it ar e gsehgeliyei Lor the

roge or f3- subtype over t'he eStrogen

R? = NOFRPSQEarBmiamRloylP€ 1 n The tramSagiivation assays 1 and
2. For "exanpl e, the conpounds of Exanples 11, 14, 41,

ES/M2m/z4%5,1.18 250s. M35H)2 389. IQ@aﬂzg 1\/255L) 'BE0VIR268t0n236, 500Phag.24 (d, 1H,

o538 S b b A APRIR FLCATAR Bla EH Mo S,

Particularly preferred Exanple conpounds of the

1t \lnnfl on—akre Rt

E 265 | §-(rifupre- %hrflr%w@%w%&éﬁﬁ rpé’g‘élfo]t'g? ”ﬁén@&%‘t Oxﬁrfnkaf ower

caoancentrations within the 1050 range qhn\/\rn above_and a

R = pitandhydoxphenyést r ogen r eceptfor EBrwighl yhe at Iomer

concentrations within the EC50 rnnmn shown—above-

\JII\JV\III

R'= F@Pm@%%nple the conpounds of éﬁples 11, 39, 42, 68

163

ESE R S PlC G ot RaUEec] 5 oo TR T SN S0, 5.44 (m, 10D,

7.3247123 (A3 an ge(ng flH),G5Q- 7106t (a1, ZIEDDmM(tr H, UFhaIHz)gtnaé%y ZH, J=2.2Hz).

and a9 natenev i

ag—a—pPoTCricy HA thc Ialluc Uf EWU 1 l.U JU ITIVT d.l. I.IIU
estrogen receptor fl-subtype in transactivation assay

E 2686 (ZWD(Z@Q&hb&%ﬁﬁi?&l}b&mw%w@maemml -31)-1H-indole-3-
compound %1 formula (1) or a pharmaceutically
acd@ﬂFﬁﬁP S er, amide, carbamate, solvate or salt

R = 1, hafmredo-4- lh}fdlﬁdxlyﬂieﬁg a salt of SU(‘;l‘ﬂ}leyrﬁﬂ;—ﬂ@iﬁ, am de or
carbamate, and a solvate of duch an ester, anide,

R’ =BCHybarpmirparimidal t, R2 R'=H

ES/MS m/z: 369.14 (pos. M + H) , 367.19 (neg. M — H); "H NMR (acetone-d6, S00MHz): 8.24 (d, 1H,
1=7.9Hz), 7.27 (m, 1H), 7.22 (m, 1), 7.14 (m, 1H), 7.06 (d, 1H, J=7.8Hz), 6.92-6.88 (m, 3H) and 6.17
(t, 2H, I=2.1Hz).

E 267 | 1-(2,3-difluoro-4-hydroxyphenyl)-2-(1H-pyrrol-1-yl)-1H-indole-3-carboxamide

R = 2,3-difluoro-4-hydroxyphenyl R'= 1H-pyrrol-1-yl

R* = carbamoy! R*’=H

ES/MS m/z: 354.12 (pos. M + H) , 352.19 (neg. M — H); "H NMR (acetone-d6, SOOMHz): 8.44 (m, 1H),
7.34-7.29 (m, 2H), 7.20 (br s, 1H), 7.11 (m, 1H), 6.99 (t, 2H, J=2.1Hz), 6.91 (m, 1H) and 6.26 (t, 2H,
J=2.1Hz).
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wherein Rl is selected fromthe group consisting of

hal ogen, cyano, nitro, ORA, NRB)2, -C(0)Cl 4ailky1l,
WO009%502€8¢ 4al kyl , Cl1_6alkyl, C2_6al kenyl, C2_ @&&ITKERFY)9/054521

hal oC1_6al kyl , di hal oCl_6al kyl, trihal oG _6al kyl

hal oC2_ 6al kenyl, di hal oC2_6al kenyl ,

tri hal oC2 6al kenyl, cyanoCl 6alkyl, G 4alkoxyC 1 6

E 2681 |K¥)-2-(C8 dBeysl-odipkydl; 1 -@R 1 - 85 fladrod Hygdokypheyl)aN Kayliroxy-1H-indole-3-
phenékp q§géyl, and 5-10 nmenbered heterocyclyl,
wherePH™S 4 Y phenyl , benzyl or heterocyclyl group can

R = Puces- 1 hedroxipielyst | t ut ed or sy Eitadigdihyi tthpfrrodiiyl t o
3 substituents, each substityent being selected from

= NHéydyoxycppbaromsioglt i ng of ORA, |RaFdfen, cyano, nitro,
-C(0)G 4dalkyl 156al kvl (‘7 gal kenyl|

ES/MSmEa} 1024 ypos. Mall TG 376 2%(0Rg: M - &) B NIER (Ba1o0Rg/16, AMH2): 8.37 (d, TH,
1=8.1H), '”/%'4@%491% %'7 118385, 48! £64 @%ﬁ)faﬁm bh@ a1up

consi sting of al Qgen, cyana, nitro I\ RBl?

N(CPDZ C(O)C1_4a1ky1 optlonally substltuted Wi th

Ty SO o7 Y iy X p M) T imdoto 3-
E 26§ — -)(%mlcézi,éli’}f_y%%@%yl)ﬁ@éH?m?%% @ﬁ%e‘ilmﬁﬁ?%ﬁ?ﬂ) 1H-indole-3
Cl %@Ioklyﬂ()aﬂm C( 0- Cl_4al kyl) =NH, -C(NH2)=N-NH2, 20

f'\

TS I\II‘I—b\U)I\II‘IA NG N GHECHZ S NER )
R=3a H%&”g}?ﬁﬁ’% s NI—|2.)Rq: N&m gcoe“fﬁ,%-ogré’? CCRH,

Rz ZN(’IH-& Mﬂml p) L;LJZH, SCI:))H, MOBH, C1_6alky11
di hal oC 1. 6al kyl, trihal oCl _6al kyl, cyanoCl 6al kyl

ES/MSLmAaldsaxyfos M6 1) koys.2 (8. 1 Mal He hyNMquceﬁabMy rﬂjDDMH@,B 8.33(d, 1H,

o G ISR T s I a2

5.90 kgnzylnd2.0hEf BDOCYCl Yyl group can be elther

||nc-||hc-f|f||+arl or—s4 ithet it it Al vt h f o 1 2
[=AvawEens

OooU T T Ut tTtu V\ll [ IIUIIIJ. LU J

25substituents each substituent being selected from

E 270 Nel -@ PdiAuéi 64 Sy Silok yplieBil)- RS -diaihgigeRazolcdL Ao H-ifdold- Boarboxamide
Cl_6al kyl, C2_6al kenyl, C2_6al kynyl, hal oCl_6al kyl,

ygggwgﬁaﬁggkﬁ%kfgﬂa IrlnalOLAJQELﬁy&nm@&ﬁ%kgﬁp49pat N

dne o represents hal ogén, thé other fnust

— 8Bk nt a group other than [hdlagen,; each of RS,
R4, R5 and R6 is i ndependentlly selected fromthe group

ES/MOnst 384 ngo0M hyiglr 3838nnecORA; Hj) A DBy (ac80eysns0MHA) 18RS (m, 1H),

7.30 gﬁﬁ%g%% é&ﬁ’i?g H&?%ﬁ 3%%@151)/(1; iHQl hal 3\1(::)1 6al kyl ,

2009/ 127686PCT/ EP2009/ 054521 each RA is i ndependently

sel ected fromthe group consisting of hydrogen,

Cl _6alkyl, C2_6al kenyl, C2- 6al kynyl, C3_8cycl oal kyl,
Exmﬁaea¢ycloalkyIC1 6a|ky| C6 10ary| and

IC 6 h ti
Exar%&gﬁ%abr 081 %asﬁ)gﬁips%g hccg{_agﬁsoo 8 rheaal g/}ea é)ﬁ% Iﬂ ve Hiﬁ expern}{ental details of the

individveleyoR dethitl g¢ncse hedibe drefde@ribddie Eganmuigs 264 183]6524 amgl 36§40 above.
hydrogen, Cl_6al kyl, C2_6al kenyl, C2- 6al kynyl,
C3_8cycl oal kyl , C3_80quoal ¥l C1_6al kyl, C6_10aryl and
C6_10aryl C1_6al kyl, each—septionally substltuted by
from1l to 3 halogen atonp; Ww-th the proviso that the
conpound of formula (R

R

E 271 | (Z)-2-(3,5-dimethylisoxazol-4-yl)-6-fluoro-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-

carboximidamide
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104-[ 3- (4, 5-D hydro-1Hi m dazol - 2-y1) - 2- (3, 5- di net hyl -
i soxazol -4-yl)-indol -1-ylFphenol;

WOR0PULREGr oxy - phenyl) - 2- (4- net hyl - i mi dazol - 1- PETEPRPQIAF4S21
oIe 3-carbonitrile;

(A4 I—J\J_drnvu ohenv—2- (1o \vrazol
[ U

R= Aab%qﬁyﬁl}qnyl R Fas ER e e AR U B

h 1u oxy=phenyh)Rg—(ft-nethyt-tpyrazot==

:jﬁ'q:)'driwarb% ldoé carbonitrile;

ES/ glfsQﬁ?é Mn@@)v B0 32 Ale@v 11§ NR- (b REHAL-86, 300MTIRP¥ Y8 (dd, 1H,

|c am
1=8.% 5T en i ﬂqr@xl}l)gﬁw%@r{w)lﬂzﬁt%(@z%ﬂ) 2871 HL T 12e ). 2er s, 3H) and
200&ﬁgﬁ¥c acid. 2. A conpoound as clainmed in claim1l, in

Ich each RA is independently selected fromthe group

consi sting of hydrogen, Cl 4al kyl, C2_4al kenyl ,
C2_4al kynyl, C3 _6cycl oal kyl, phenyl and benzyl. 203. A
conmpound as clained in claim2, in which each RA
Bindinml@qseanuéﬁtﬂogenrl&qmésreml@illgy@mygen or G _olkyl. 4. A
The gsﬁ‘gge%lf&g{)tgfsl V%%Lﬂhl sgaﬁ"é‘gﬁé d9§]§1 8ts stcnﬁllﬁfoﬁ ‘f)ﬁg g assays (SPA),
I ch eat

IS |n ependent |y sel ect ed
emplpyiogibe bes Qfirtisfsd cermsiob CHrig) @md hepetbig el PXasehediowllakss estrogen receptor

bmdm? Ec)mal ?ﬁ@%@%ﬁ&&aﬁs %k A Ct eo@(%?iggdﬁ %e Ttﬁ /T eeﬁl%@ﬁ 1395 ) and ERf

IS Sse group
(ERGDRB) 151]] NN, BRSS-INRBYRins al€pOYiGkd 4l kll ((Bm_(izﬂsk \iBirA)) at 22 C

in 2xi§-rﬁ%lfum i\%PlﬁIg%ﬁWl%%@EX\ﬂ bio .:Ag%éﬁ-ﬁg)k E‘éjr(]}’yqlc’gulcﬁgrl @%-mM), cells are

harvéhtddaly @%ﬁ&@tﬂéﬁ myBQO)tgrﬂ)ﬂ']HI rmﬁﬁndﬂfeﬂll@e]‘htyd s,torpthﬁmh in -20@ Bxdtréetion of ERa

and lﬁgﬁ{%}a B%r&grle usanlg of)é%l}]s SUSP, telh(faéd Hbe uns § x?r (Xlto ?uff T 650 mM Tris, pH 8.0,
IOOﬁmbKC]numeﬂDmy‘4nmeBT$u®Qﬂmﬂm@N$§)§ébeﬂhwdmﬁm®mmnhewweﬂnmgha

Micrg@? gﬁeﬁi\?ﬂz(&l;{}\}ilg%&ldﬁgé@d ien?rgg%%nblic%aé%for 60 min. The supernatant is

aliquod 4ad dymayin,-70tal oC1l_4al kyl , di hal oCl1 4a|ky| and

trihal oCl_4al kyl. 6. A conpound as clainmed in claimb5,

in which RL is selected fromthe group consisting of
DiluORR o.-DE 1L 021FR B-CRD)eamd iy hssayHufa( 1R yiM KGRPAAPR h«My;IHQPm, 20 mM

%4&1’1@/ géjlré Bﬁgﬂ‘ﬁ}?bfgﬂ atngﬁ gg‘? gbr 3 pﬁ@:?nrgl%tﬁt% rreosﬁyc%v%ﬁ}{] "The diluted

rece6r doRGub&Eioht shibeld bopOtsitioHL ] Itrulhaﬂiatbyhekxﬂmts&ﬂuhsmamdm ndiemad

sel ect ed ,
poly S a5 ST R LS RN R RH R By GUigne! Damelgirfr 1t
oondEmGHmbRy| . WO 2009/ 127686PCT/ EP2009/ 054821 7. A

conpound as clained in any one of the preceding
claims, in which R2 is selected fromthe group

Test¢omsduadld a’rkge\mfuaﬁadlb@ag e mngE A OnNGIRBoRS fronC( U) (B tet3il. Kyl The test

comp(%%?i\l%g% Ki}l%%bs 1(!.:) ! egcl_evénlléé_b@&gblﬁgggfi}&é; rlla?goen@g’n’tration desired for

testn@m@w d@nyThe afcdubal RYISYI in tHeadso@dlisdd te\BR4 well plate will be 20%. Add 18ul
oC2 4

ahqlio};s oﬁ ,IflSt C@Elpg}gllla%ig) r‘{hﬁ assa'gci z%’olkowe% L%3§!l he piemau aba%(eg r%eptor/ SPA bead
mix ﬁftbﬂirﬁ[lym@dcﬁyl of SMMé’HeEm CS&Ir thefpiiredstitharpldsed @rlec yalrifhige for 1 minute at

ei t her uns tuted or substituted by 1 :
toogRRa R ot B welal Rl aR 1o CnBl PR ARy Righe, conitue
the ;Qétes@?ﬂmuihiadltQg(ﬁrrpmelylaﬁﬁasufe@ﬁ)p@lc sfkaﬂlklg/{ib,n c@ihteﬁ agkéyﬂqulﬁﬂlmer

. 4al k |,..C2_4al kynyl , hal oCl_4al kyl , di hal oG _4al kyl
Iww%ﬁﬁa$¥%93W8Cnalkyl 8. A conpound as clainmed in claim

7, in which R2 is selected fromthe group consisting
For gofrﬂpgt(u?cPs ca:g'le to displace 3[H]-E2 from the receptor an ICso-value (the concentration required to
inhibit 50% of the binding of 3[H]-E2) is determined by a non-linear four parameter logistic model; b =
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104al kyl, -C(NH2)=N-CH, -CQ2H, -CH2-CO2H, Cl1_4alkyl,
C2_4al kenyl, C2_4al kynyl, and 5-6 nenbered

WOrREP%I23e8¢cl yI wherei n sai d heterocyclyl groupPEIEP2009/054521
ei ther be unsubstituted or substituted by l1to3

((bm?l g %;Mﬁi%%ﬁb%% Fléﬁ&[ 8%&%'581 %ndf b 1 1b19'0f£1?8 F%Ié%concentration
of mhibltamy ha_jfneamhaltbhﬁhlmraed: 8 dk axdppe IﬁatdrrsTha Mlcvdbbtahnsa'ambnt @énerates the
mearé ?%Ib g o%%sn}% Srf%nuﬁe& valPe 4 1%15 bl gﬂ’? (%@r%%or %nd vanghogs Qe[,pwgen%he detectors

rogen

thus@éng@ﬁgydrecmamedsyl d| hal oC1_4al kyI and
trihal oCl_4al kyl. 10. A compound as cl aimed in claim
9, in which each of R3, R4, R5 and R6 is independently
sel ected fromthe group consisting of hydrogen, OH,

_Lyano | fluoromethyl. 20 11. A
Bm(@[ﬁ%%%ﬂﬁ oo ngﬂaBF%Bg hﬂter “r% " Aﬁ Y which RL is
The §gdne Gindhg ldoMih bhide gﬁm&s@@éﬁ reséptardpeiafhBRALBIDY iRBed i3 competition

blndwgcl(aé%g w&ﬁ?l{g}'lsepaﬁﬁ%%gg X&ﬁd%ﬁg#?ﬁélaw u1£16a1 1Qt\éd éstradiol CH-E2)
as bdiapRGele daitthog Myder ah BeIndGAndabl¢@ny human estrogen beta receptor binding domain.

STIET< RN TR
EscfQFIQMP cSTRYBIDA, ®E3g %Blrw»%lﬂ bptiih vtigimediug 'élk}% dnleHlc@ @itRS0 pM biotin.

above by 1t ubstituents selected fromthe g roucPb
y

Afteg phof 1§t>ﬁf?f§’1 &P BiigsakgPpgEsidepdiron (0SOaEx calif|akgfjarveste
cen‘u?uﬁ&}omé{ 730 for4 A HanKd cell%ﬂé@étgﬂé@ fﬂ)zen n@b@@l.E%@Ac'ﬁMA of hERB-LBD is

oCl_4alkyl and trihal oCl _4al R2 is sel ected
perférmedrsing:S gpingls wenesilestin AGmbfof Wataetg@rbuffwo mif gy pH 8.0, 100 mM KCl,

4 ml\ggfhg eggd}a%h&éﬂaa&m: h&&(ﬁﬂﬂA&mw &Jh%}ﬁgto%ﬁdh { %&n}l&etﬁanesulfonyl

ens, -
fluo@ ( (@@ER}; ?q“w cell@Zsp@tmqaywp tw1hgt|h{p@gh myﬂlq@tﬁlmdmer NTI 10L (K/Ilcroﬂmdlcs) and

centxﬂfuﬁ@r{ A ﬁg@tﬁ% E(}eé!%() if. {T::ﬁ?h %%%gt Aé(%/llg\el%tycf!in(a Op%glﬁ 5@9@( IEs‘gogen receptor
extrést B ditent &H @i Ia@tljebld&:y ClI3yhM KaHBO g 2 mnd KHP@h @hyM H¥e,MoO4, 1 mM

EDT;AS%%%\P ?M?%ﬁ)hbigd) (])_f"e?to c%%@slﬁtlg ?1% evﬁ@atéﬂ%@&bﬁgﬁg%g& ?&c&ﬁraihons from 2 uM to

tuents sel ecte
10 pyt. @i hpteeicgnmp(smd sigckofolutiRds, shpredl b(g@mde i y@m@dlmethyl sulfoxide (DMSO) at 51x

of tbﬁ%gl) %}Cj t?'%x%f( gtes J&%@?%éméoﬁﬂ Exggssgyﬁ?ﬁ? ?%(?L frla ﬁiﬂ){fﬁé@ﬁh the wells of the

96 wﬂ@kﬁamplatﬁﬁvﬂl M%R@Oalnbll Rois a@ded hdé@@ﬁ@eﬂdﬁt(#syfolﬁe‘teé @Y 8l aliquots of test

comg%ungg anrael O%.il gﬁli 15{?& % o[%%i&fa a%gaggk ﬁ%% stogéq (Igzgxlerﬂght at +4°C.
Rec@ltml bbllirldhiaﬂ 66 tra@ai ekcyiepaletaab b]veR;é\gllass fibadd e (R]b"hERMAT B PerkinElmer)) on a

cell Eﬂveﬁ&r E&Mﬁ%gﬂ/l orﬁlﬂgc) &t & Sl% l:?(urll%r ﬁf&n@gﬁ Sy é ITZPO[,, 0.5mM

EDThenyd ﬁlﬁﬂ;dardl&i&d y 60°@Iﬁd 1 D and then merged by heat with a scmtlllatmg wax
(ME%%?L%)&% ?( (E n%lr-g I%Ff’(%g%%ésggﬁé 02n1a plate beta counter (Wallac Microbeta Trilux 1450-
028, PerkinElmer). The Trilux-instrument generates mean counts per minute (cpm) and corrects for
individual variations between the detectors, thus generating corrected cpm values (ccpm). The ICS50
values, defined as the midpoint between maximum binding and minimum binding on the sigmoid binding
curve, are calculated with XLfit software version 2.0 or later (IDBS) with a four parameter logistic
model; b = ((bmax-bmin)/(1+(I/ICs)S))+bmin where I is added concentration of binding inhibitor, ICs is

the concentration of inhibitor at half maximal binding and S is a slope factor.
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each RB is independently selected fromthe group

consi sting of hydrogen and Cl_4al kyl. 12. A conpound
WO2H0%12368ed in claim 11, in which R is sel ectP&d/BR2ef$054521

the group consisting of ORA, N RB)2 -C(0)C1_4ailky1,

Cl4alkyl, C2 | ke al. kyn henvyl

TrasaREIHANER & Ceyeryyitionmay o Himbt aineis o203 s savty
trankreéted @il pERE-zgmmm Banaedstrogm foeeptorailiiat i t ut ed or
The %é?%tﬁé%\lfjetced 003;1 r%ij?b ?r}ser&fgvs E{itypquf%%xg_ ees ro%eax raﬁxtor alpha with
delete@zhderAhic @EEE@II(P&Bﬁdrtyr dopgrues@ntas I:‘hjé(gmmgelrth@arecreted form of placental

Cl 4a l ; each RBis.in endent d.f r,om .
kit GBI B g GIoe Ry OGEA SR CheB e F0 B mbryoni
k1dn€\3lhDIﬂ3ﬁHliIHIhr@13an§ﬁeaédlﬁdwb stei Fibsly, acstahlerclcbd min travisiaitad d2h the pERE-ALP

ich R2 is s

ool AP T PO ST P L S e SHER Y PO figregnixis
trandf@keﬁgﬁﬂ&‘pMTh@RMaﬁc) #PKOHHyg @ane—v@bﬂﬂf iﬁfEHptl(ﬁlAﬁ ltdanfgetions are

P o THEY O AU RBT B BRI G GHpEndpops s sloted cone
with@othpER ELAISruANs tpM THERM i0rsed fobdit nmmed/athyl agsayo 3

substituents selected fromthe group consisting of

hal ogen, cyano, G _4al kyl, C2_4al kenyl, C2_4al kynyl
The bdls afcisectiad ny384-wail paked @ 12010k yéllspadwd Gh Hatméd Ri@'Cooh k;ﬂodlﬁcation

B B 5L BRGS0 2 B . 2
L- glﬂ1f3m1nle Bnd\U |G mIR2ntamiche Adet 2ich heubatido(87°¢r HUpCRH ﬁEIS&idmggnedlum is

. of -C(0 =GN =N-OH, . - CO2H... .- - . 0

s g s s G o R LB el iy 15 4 e
FCShEh®1 Deyutdmyjihe amﬂdeu;gﬂameeaa eith éO(EUlmdpethlglillingmd)mj) 1@l spreptomycin. The
selecgﬁltscil}g{gﬂu{as gr%?éciedlfl t%e weﬁ iR lIIP g’cg ICE 1 ate iong rangl%g%rom 381% uM The

ected from ogen
comp@(nag £ didal ey in, loandd@aﬁaylsmlphmaudemDM&Or) elpirtbg B soncentratlon of DMSO in

the qs%y @F% ng;ﬁ%rgz-h] mculb[a(t}/o £37°C S_L%%Ozﬁth\%gungg% 9 as%‘%e? kogﬁ.ﬁ%ctlwty by a

ai ns
cherRfimiiRGeandhsk; 4 §0 jilntqpentibntdiycuket medied if mapd wiie | ¢ridapay buffer

n C. t ; ' g
o SEF R R b S TR Bl
chlofln)- tmdycMﬁSI Xhl EF\’]]dftcSn a-YBplﬁ?nW&Ihtb@hﬂd (GHeie (BQBAEJ Appliggk Biggystems) and

mcupnec{ f%lim r%%l g?é’g’gtsa%el{l ?g: chr{ ex rt%llﬂ? r%fﬁrlpr om %a%ggen%ﬁenulummescent

Uents sel 6¢ 0ogen, cyano
lightasighalGoneodekopkl perRPell) &1 s @hiactMidrobsto ik €4 §r@8 fPclonklimst)i Ty half

rnaxmc ég%}&lr co&&entré&) H@C_QL g%ullgté% IHR Z%gcl}]l(rjvggltg tecd‘% ‘e_}%’e cg&gn ration-

respbiso duntt véth g fow pareoetsi lsgistivgnadlfl ih Wt)@étwaawdrma Ih@d@?ﬁ S) or later.
17. A compound as clainmed in claim16, in which R is
a 5-nmenbered heterocyclyl group, wherein said
heterocyclyl group is substituted with two

Tran%agts {fatitou rs]}ai 2I @?ﬂ{ﬁ&?gﬁfﬂfsséqg ﬁ&ﬁlgﬁl e&lﬂ%ﬁ%dﬁé& ZMHS stably
transfected with pERE2-ALP and human estrogen receptor beta

Generation of stable HEK293 cell lines (CRL-1573; American Type Culture Collection) expressing the
reporter vector pERE2-ALP and human estrogen receptor beta (hRERS 530) have been described (Mol
Pharmacol 1998, 54,105-112; Endocrinology 2002, 143, 1558-1561).

The cells were seeded in 384-well plates at 12 500 cells per well in Ham’s F12 Coon’s modification
(without phenol red) with 10 % dextran-coated charcoal treated (DCC) fetal bovine serum (FBS), 2 mM
L-glutamine and 50 pg/ml gentamicin. After 24 h incubation (37°C, 5 % CO2) the seeding medium was
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35each of R3, R4, R5 and |le is independently sel ected
fromthe group consisting of hydrogen and hal ogen.

WOB09/1R7¢8¢npound as clainmed in claim1, which PETHROWYAES21
of the follow ng conpounds: WO

disca%@%%%q%gl%s ? XJ({# 5 Pgﬁog’% %Zé‘réi()m slrlgt_)mﬁc 1Pn (vgthout r;()Benol ]ied) \iwth 1.5 % DCC-
FCS, 2-rhM-THyldtamiay -apxh enyltheiled Witto[ & HimBpepioillitandnldo lnemB sicaptdeycin. The

Ltrile: ,
selec%_d (:%tpwg?lﬁo\yefr% ?délﬁq ?_tl}l/ﬁ‘l\ye_llf 'Hl hz_ %)nc rngz)l(‘uo_ns an%m%_grorE H-3| p%l)ol 33 pM. The
compdudrwaeddissolivedin 100 %(cﬂmbﬂyyzlmﬂﬁoyidp EEMS(D) andtlgyfinabdondentration of DMSO in

-y1-1Hj pd te-ﬁ car ge' .
o bt ol By RO ARBTG5 2 SO e Wik g e s sty by
a cheﬁﬁliuhﬁﬂekcence assay; a 10 pl ahquot of the conditioned medium was mixed with 100 pl assay

buffqr (ll M;Mg\lé %WB\QGP%M MgC 2? Orlglr P 1%& c11 sod1umd30l -méhox%p?roqIZEdloxetarle—
3,2-(5¢ éﬂdﬁg’)dﬁ@c}b{?phe ny, V])deéhhMP}rl)jbhérﬁl- Bhrosnte GOSRD)i (Tepix, Applied Biosystems)
and 152“%“&?%’8‘? %)%@T%tg{]% g?("' g?g 8]im nl températupell)dforex%eap NEYAbr dit!

chenﬂ.lu{nineéoéntl‘sjgdﬁl(!mw-spd’mm pér)weﬂ) mhé]vlyllhe MkrobetkoTril8x Y45P-028 (RerkinElmer).

The gg]i ?C(tWEtlI-WF%%(GQ h% )d1r<=20t15|;]) HOTOIEH—I‘EO t%ealg?/el ogAICIére resseid bg the cells.
The lautf ohxirgahetiective concentrahons of the test compounds (EC50) were calculated from the curves

ﬁttec§t8))t&? ﬁﬂléclgg}tﬁnoxi lr_i:sponaé/ ?lata \§1t azlp ro;))(aré{ne)écr [l\org dslt'lg o8 Y }%ngt sol:t]'xg'e version

20(Hﬂﬁbar5&£xnethyl-lsoxazol,4 y1)-1-(4-hydroxy-phenyl)-1
H i ndol -3-yl]-carbam c acid tert-butyl ester;
4-[ 3- Am no- 2- (3, 5-di et hyl -i soxazol - 4-y1)-i ndol-1-yl]-
phenol ;

Z) - 2- X | - 1 0- N - hydr oxy-
The ‘(fr%pﬂmhd(s F%&ayﬁg‘eag%l é&%n of mo% O}%E%rog%{gl m dam de
(i) a bidJin affibitycloltioratrégen Fﬁcaﬂeer—gpthNn-tl}rwdmgg)oﬁ 1k, 1 to 10,000 1M in b1nd1ng
f4 hydr oxyphenyl) - 1H i ndol e- 3- car boxi m dam de;
(2, 3-Di fl uoro- 4- hydr oxy- pheny1) - 2- (3, 5- di et hyl - i sox
(ii) aammllmgzhﬂ"yﬂ_t)r-t(ﬂ_tﬂale et gdnge@poap-drypein therange of ICsy 1 to 10,000 nM in binding
assay 7.(3,5-di net hyl i soxazol - 4-y1) - 1- (4- hydr oxypheny1) - 1Hi
ndol e- 3- car bohydr azonam de;
(iii) dAbig@ng Sfibitycto thetebtydges tmazculwstlbtyﬂf) in Bhe(rang oAl(axaidi 18000 ng-in binding
assa% )-1H i ndol-1-yl) phenol;
2-(3,5-D nmet hyl -i soxazol -4-y1)-1-(4-hydroxy-phenyl) -
(iv) éllbikldingjafﬁm!t}@e) darebjmgyﬂ\ fegepéae iPebpbtmmest ih fHe rage ef ICso 1 t0 10,000 nM in binding
(3,5-D net hyl -i soxazol -4-y1)-1-(4-hydroxy-phenyl)-1H
ndol e- 3-carboxylic acid, hydroxyam de;
(v) dkent BinSheDiangstati Y soi IS0 XA0H oM aythg esgogentrévaptesububbyng In-tianghctivation
1-y1] - phenol ;
aSsayllé‘r’Z (3, 5-D net hyI -isoxazol-4-yl)-1-(4-hydroxy-phenyl)-
(vi) eﬂ_;bd;t@mﬂmlth@rayg_e]of 2C2, 120 19,080 nM piche¢stragromeseptor B-subtype in transactivation
assads (3- bromo- 2- (3, 5-di net hyl i soxazol -4-y1)-1Hindol-1-yl

)5 phenol ;

252- Br onp- 5-f | uor o- 1- ( 4- hydr oxy- phenyl) - 1Hi ndol e- 3-ca
Prefe(n%?%égl%}ﬂl: %Hﬁpop%dgﬁ)é ng )1(r§/\/')ent lrl%s)ez )\/Nhﬁ(_)h Xhﬂﬁg/ a(jl?1gc)l(1§ fﬁnl %)the estrogen
receidtt - mo'beat:;@mpm@xmtmmdxamld@ the ICsp range shown above. For example the

h azol ik r
com ou%gs o(f%k?rﬂ}gl%gﬁ 4Vl; 151?‘36)%@ ggﬁzrsyﬂﬁl 4219"’?[‘ 5879; 4tk A0 43, %8, 87, 95,
100,,151 doet ks, sl@&cdi&l 12&-1)21)141 14$-,I-1|4‘ﬁd615 -147, 15§ IppHéRaAP1, 194, 212-217,
21 9-2% li(, %%% ?zgzy 1??% I@Xﬂlﬁﬁs;ﬁ) Bﬁgglgé afﬁme]‘tl) tllle egte'og@[ %%%%Qﬁ&%ﬁ) n 4116 range of

etamd
ICsp 1 to 200 nM in binding assay 1.

assay I

assay %
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30N-(2- (3, 5-di met hyl i soxazol -4-y1)-1-(4-hydroxyphenyl)
- 1H i ndol - 3-y1) net hanesul f onam de;

WOR0p91276865- di et hyl i soxazol - 4-y1) - 1- (4- hydr ox PEHERA09/054521
H-indol 3- yl)urea

Prefeire %%—?%%é%rgﬁﬁﬁ of h% ?n)%gn {:())ln are tﬂojézz Wﬁl(?}l are S&XC R/g ocr) th]élzel-stroggn receptor B-
subt;(pE)ovaﬂ(e?e,sﬁogdn Pyt of-sibtypez albindling hysagl 1 .( Borleyanx yiphempdinds of

o) r I, m,dat hi X

Exaragl?%? gén %i f¥243p?11e é%fslﬁ,’ L 3%%@%"11;?%2(31%3}1?8 191,213, 215, 221, 224, 235,
displ3p 21dchvi{yFothélbstdnytdeptox@abypd oy X)) or brobtdr Myt xdiphasiyl)

-1H i ndol - 3-y1) - 2- oxoacet am de;

(Z2)-2-(2-(3,5-dinethylisoxazol -4-y1)-1-(4-hydroxypheny
Prefélped Bxhrhgiel mmpﬁuydk)of the (fyetion Xl those @hizk @isplay algotency at the estrogen receptor
B- suWéerfxa &wegccgyiequttertitl? Iéﬁtg%@ieg%%g‘;#%%hg&%ogg dfgog )Y'{Enq)?enxl compounds of
Exar2f)€9V1] 24 68 6PGD, ER20,095 0545221,188 191, 194, 220, 221, 223, 235-238, 255, 266, 268,
269,%{7{ %@gq%lago:o%ﬂyalg elélf]ﬁgg é%&lo 1to §/01 12M tge4 ésptxgern?%(c)égtlgre [p-g/u 2y_pg' in
transdet{vbtlon-aBiay 21- eny 1) - 1- (4- hydr oxy- phenyl) - 1H i ndol e- 3- ca

rbonitrile;

1- (4- Hydr oxy- phenyl) - 2-(2- et hyl - prop- 1-enyl) - 1Hi ndo
Pref@red TRahile tinligouhds;of the invention are those which are selective for the estrogen receptor p-

subtwe(oﬁéagﬁle es%(l)%gge%gﬁ?rhoiy ﬁuF) Xé/ 1nQ£]e tpa¥1la?ct1vat1gn asgzge}lts f11y| i% | ]L‘(X’l)(ample the

comfi(uZ&s—cﬁ-E@ﬁn}ﬂéshMl }4341‘58112]‘1@4 PSQXI’BSZZCBB Zl4-1y25)5 2605 Wdiﬁ)(ysp]hy(sélectlwty for
d h

e cyResn REAER R R Tl s A B P TR e £ nctor - 1-

I)phenm
Part1f: ériyeq{%tllenredoExam%?e compourr'{gs ctpﬁllel RV gnoe!re élo%l\)hl(;h hl%g %(:)ITB%_leding
afﬁnﬁy (oa‘.héesdb gmtrébﬁbtbslﬁmﬂbmb atdeydr)codoefitdatihyscivicnay thih &Tvy tapgeldhown above and
« poB QT GRRLE B g g conoesipient i O Ffasagpghon sove
For exyithple lthi d:di’td)@hl&i-s 3f BEranipbes 11 i 3@a49, A% ; 163 188,191, 194, 220, 221, 223, 235 exhibit a
bindfﬁg;]éﬁ{nﬁgl to'ytgg gs)t(ngeFr)lr}eec%gt%g ﬁ—szu_berp]) i tl11'e range qu(il&o ?-‘LOSQOA'Oanﬁ\P%rHi&drinig assay 1 and
a potkadydn Hg dangx y£ e hyol)0-nM aehdasttegbhirécamal fesuBtypaimbmnsatiivalien assay 2.

é-(s-cyano-thiophen-2-y1)-1-(4-hydroxy-pheny1)-1kbindo

| e-3-carbonitrile;
1- (4- Hydr oxy- phenyl)-2-((E) - propenyl)-1Hindol e-3-carb

onitrile;
1- (4- Hydr oxy- phenyl) - 2-t hi ophen- 2-y1- 1H i ndol e- 3- car bo
nitrile;

152- (3, 5- Di net hyl -i soxazol - 4-y1) - 1- (4- hydr oxy- pheny1l) -
1H i ndol e-3-carbonitrile;

1- (4- Hydr oxy- phenyl) - 2-pyridi n-4-yl-1H i ndol e- 3- car bon
itrile;

1- (4- Hydr oxy- phenyl) - 2- (1-met hyl- 1Hpyrrol -2-y1)-1Hin
dol e-3-carbonitrile;

1- (4- Hydr oxy- phenyl) - 2-(3- et hyl -t hi ophen-2-y1)-1Hi nd
ol e-3-carbonitrile;

1- (4- Hydr oxy- pheny1l) - 2-i sopr opyl am no- 1H-i ndol e-3-carb

onitrile;

202- Et hyl am no- 1- ( 4- hydr oxy- phenyl) - 1H i ndol e- 3- car bon
itrile;

2- But yl am no- 1- ( 4- hydr oxy- pheny1) - 1H-i ndol e- 3- car boni t
rile;

1- (4- Hydr oxy- phenyl) - 2-pi peridin-1-yl-1H i ndol e-3-carb
onitrile;

1- (4- Hydr oxy- phenyl) - 2- pyrrol gln | -y1l-1Hi ndol e- 3-car
bonitrile;

1- (4- Hydr oxy- phenyl) - 2- nor phol i n-4-y1-1H i ndol e- 3-carb
onitrile;

252- Di et hyl ami no- 1- (4- hydr oxy- pheny1) - 1Hi ndol e- 3-carb
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1- (4- Hydr oxy- phenyl)-2-(2-met hyl -al l y1) - 1Hi ndol e- 3-ca
rbonitrile;

WOR0PULFREGr oxy - phenyl) - 24( Z) - pr openyl) - 1H i ndoPETEPLIHS4521
nitrile

Clai 2- (But yl - net hyl - am no) - 1- (4- hydr oxy- pheny1) - 1H-i ndol e-
aigs carbonitril e
1- (4 Fydroxy phenyl) 24(2) - 1- et hyl - propenyl) - 1H i ndo

1. AggrE c%u%& EE Ir‘l’%\%(l%/ Ig(‘hr a r%/xir)ma&euncal éx%cg};)ta‘ti}e esier 'ﬁ}lde aarFamaée solvate or salt
thereb9 micluding e salt of such an ester, amide or carbamate, and a solvate of such an ester amlde
1- (4- Hydr oxy- phenyl)-241, 2,4]triazol -1-yl-1H i ndol e- 3-
Carbag?&boé I'S_IM brite:
2-(3,5-D nethyl-pyrazol-1-¥§)-1-(R2hydroxy-pheny1)-1k+
i ndol e-3-carbonitrile; WD 1
2009/ 127686PCT/ EP2009/ 054521
1- (4- Hydr oxy- phenyl) - 2- pyr azopy 1-
itrile;
1- (4- Hydr oxy- pheny1R6 t hyl
ol e-3-carbonitrile;
1- (4- Hydr oxy- pheny{j 2-(5- Réthleéyrazol 1-y1) - 1Hi ndo
| e-3-earbonitrile;
1- (4- Hydr oxy- phenyl)-2-( 3- neﬁﬂyl pyrazol -1-y1)-1H i ndo
| e-3-carbonitrile;

Wﬁergl%ler lfrsl sg ctec? %( Xm eeglp u%)consw%mgi gﬁlofogen Xyano nltro, 8&" eN(ﬁB)z,a-r&B)Cl aalkyl,

-S0,&; k&gmmam&y Cpgaﬁdam) CRalkRrylTahlboxykyIhidiaza el -dik i 1fyihdlbE€ ialdyl, haloC,.
oni

salke&szl(%harg@ﬁ% {aﬁ@ﬁ&?&‘) alenthioxanglraliyh Cralkordo a1g: Carpdaioh

Cs.5chdl6dllty®C 4 alkyl, phenyl, benzyl, and 5-10 membered heterocyclyl wherein said phenyl, benzyl or

heter%@gglg%%g%l%fa F& anzlbs%tu e% or s&bhﬁ/tuteg) ith gro qytg' g -Sl.:lle%itiuQn(%IS? Ieaech

substZudnf Eémgifﬂect]:d aoiyi e-gloupdohysting xR aalygeh - hkhd, nitto) -€(G)G.aulkyl, C;.
niLtri .

o 88 ey G allymhalng v (Aol A B RS 4 - 1+t

ndol e-3-carbonitril e;

R’ is S?Iégﬁ %1'8;%%0?1}:) O(anlsp ing of¥1112)gen yano 1 rooéﬂk E{Rﬁ"%{ 11“21(01155, EPO)C] qalkyl
opt10]1al(y%ub§ﬁdit@ix\y1ﬂpﬂfmmy 1o 3 B {gasretCh§ Lalkt 830 AFeOY -GINH HN-OH,

| e- 3- triles _
R BB o 0 G 15 R
-NH-l(SHZ~NH DR CI0)NHg; -N=C(-NH-CH,CH,-NH-), -S-CN, -8-C(NH,)=NH, -S-C(NH,)=N-
OH, ]qcézﬁg%gr(g% | .(;'(%J;&b%{' (R 5.0 eRNEN 3 Y IS ihd oy,
dihald6 lealkdh tihdioOxyitkph e)nlyldQl sk {14€ mlkdwyICr.¢ Ao, gherk@yly C) salkiyhyl, Cs.
gcyclﬂgg}ﬂ w?ﬁ%a?ﬁﬁd b%ﬂgh @eryi)be&zy& ?d l(z?rrg(;(rrilbef) hetelff)fyc:l_)i_l_whergm said

phenkleb@wglar baabtyclyl gioup can be either unsubstituted or substituted with from 1 to 3
substhtaéﬂts eHéh scugx%%eﬁp?e# 15%1602[64 f2 oTaL %yo:!-lp %ci)_rlfspsyng 4 R_Asﬁa\fcglgeﬁ %;'ér{o nitro,
C, 6a]|k-y( 437 kdyl&nﬁxgszlhw ]:1)1}02T ((a]kyB diﬁalb@i satiy lhaydl ¢rhACpyptkalz ptovidled that if one

of RYN R Honted iR kS Rlep A b rhesens a tsyp obrdhenselogen: o

e 3 carbonitrile;
eachlogﬁs(kg ég %*(i $ rdre;())elndently 1glec%ed( fl onl:l] %rg%)\(l cgnsmp 1¥g c}f h%y- olgerr]ldBR halogen,

cyan@,1it2e, Cy. atigt, [ﬁ)jgeﬂ@hyllCzyéﬂl)(yrﬂy-l (hdlobydikel yihplh@nylkyl-ahéribadOl @lkyl;
-3-carbonitrile;
1- (4- Hydr oxy- phenyl) - 2-(2-nmet hyl -pyrrol -1-yl1)-1Hindo
e-3-carbonitrile;
1- (3-Chl oro- 5-f 1l uoro-4- hydroxy-pheny1l) - 2- phenyl- 1H i nd
ol e-3-carbonitrile;
1- (3-Chloro-5-fluoro-4- hydroxy pheny1l) - 2- (3-cyano-thio
phen-2-y1)-1Hindol e-3-carbonitrile;
251- ( 3- Chl or 0- 5-f | uor o- 4- hydr oxy- phenyl) - 2- (3-cyano-fu
ran- 2- yl) 1FL|ndoIe 3- carbonltrlle

~ O~ S - 1 I Y I A 1 " 1

ﬂandole-B-carbon

azoI-l-yl)-lFLind
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351- (3, 5-Di fluoro-4-hydroxy-phenyl)-2-phenyl-1Hi ndol e
-3-carbonitrile;

WOR009120%860r 0- 4- hydr oxy- pheny1) - 2- pheny1- 1H i n®EITEP0QAS4521
bonitrile;

each i-'{A &r‘l%%ﬂ?ridﬂtﬁl gelectedl (%n he g%ﬂg Iggnrs]%t}llg o2f_h%1rgge¥1}C1 6a|_f-kyl 8 lal%en%tl Cy
salky2yd mg&ﬂﬂﬁﬁﬁl?cgfjcwlgﬂﬂﬁ& 1oaryl and Cs.9 arylCy.galkyl, each optionally
subst%\éécfl@gf;ﬁ?% 1'; !’tqu%];rla%g%ﬁ atXrgxg Ry~ P henyl) - 2-phenyl-1H i ndol e- 3

1-(3,5-Di fluoro-4-hydroxy-phenyl)-2-thi ophen-3-yl-1Hi
glol.e- 3- -
cacn B R BB ST s Ry S e G et -

salkyinyd (ﬂlgae)&}cﬁﬂty]b Gndcydlmdllaf,lCl galkyl, Cg.10aryl and Cq.19 arylCy_salkyl, each optionally
dr oxy- phenyl) - 2- ( 3, 5- di net hyl -i sox

$mﬁi¥%$bmﬁv&§“1£&1 %ﬁ%m§ carbonitrile;

51-(3,5-Difl uoro-4- hydroxy phenyl)-2-(1-net hyl- 1H pyrr

'tht%l - Z_él?ﬂ_ gﬁ# i ndol e- car '1“1&' e;

Wit Y1 PRV B® ﬁgﬁ@ﬂ%n%@ oxy HERI1) - 2- (3- met hy1- t hi ophen
-[3-6425-DihydrbHH-inddilzel- Byl 24 h Hdintetliyl-espxazol-4-yl)-indol-1-yl]-phenol;

1-(4 %P'cirﬁkyg/alaen 1L¥"?{1818%é1h%9%a§§9é O%HFFIEXII{L(QOICZS éa:rlborfﬂ% ile yl_ 1H pyraz

1-(4-HydrBxyBptBhfl)- BT D pyratty-AryOxiE-phenp Lprbanipite;i di n- 4- y1- 1H i n

rbo .
106G B BRI i Byt (RIS i o
1 (4-Hytﬁompli@ﬂy1} 24pidpel-ynyl-1H-indole-3-carboxylic acid amide; or

- %[P/%r %Y hen)blgm}lazow [ YiaBRENYox Zidlaophen- 2-y1- 1H-i nd
1- (3- Chl or o- 4- hydr oxy- phenyl ) - 2- (3, 5- di met hyl - i soxazo

2. AforPé o)&w% %srcoarll dgci,]m &Ir?é%% ?Ell’tl) ﬁ’glr(])}l L %clh ;&’A (1 mcrirgellg]de_nltlyﬁ_&ected froxrl tlﬁ: group

consigting-df bydrogho) @1-48kyja®b@1henyt |C]2 @lkynyl, Cs. chcloalkyl phenyl and benzyl.
1- (3- Chl or o- 4- hydr oxy- pheny1) - 2- ( 3- net hyl -t hi ophen- 2-y
1)-1H i ndol e- 3-carbonitril e;

3. AtefBeuth koclamdd nyodhio Qympﬁmqhya«)h&“ ipgapewticnthydregrasentbhyduesh er Ci.salkyl.
-3-carbonitrile;
151-(3-FIuoro-4-hydroxy-phenyl)-z-thiophen-B-%l-lH-ind

4. Aeb@p@md as Qaimied i dng pne of the preceding claims, in which each R” is independently

selecg'edgrom tll%grrcl)ﬁ)]% cmﬁ&%@%}‘}{ycﬁ’&%ﬂ Xrild) o 4aIIKyr1I ophen-2-y1-1Hi ndol
2-(3,5-D net hyl -i soxazol -4-y1)-1-(3-fl uoro-4-hydroxy-p

5. Afglaqé 1‘_?9f1 as 015191%9 Ln a&? ol (gtlﬁ%gjnécﬁhhgcl?l?s in Wth R is sele(;t?dofrczné Ehe group

consyth)g—ofl@ﬂ NN s 3C(@a€ b;@].ky]t €i.dakyl, Cy.qalkenyl, Cz 6alkynyl ha10C1 salkyl, dihaloC,.
4alkyi )trg L gkafﬁ’ eh%@ﬁg ﬁ : c{ﬂ?ﬂﬁi@ ]leﬁyl( t:I)’l-hHgé Xllker}yh IprHlQP Rids5-¥ membered
heter@ €ty %léteumard pherlryﬂ/ glrrf@wyocpﬂelrgywpczn ¢ithemhstungubstitpeerysabsgifuted by 1 to

I
3 subfét&lérgr%ﬁeuile'_lt;‘eg ﬁgﬁ)l e 0‘% \%acrogﬁﬂﬁlgﬁ (I_)lgs_, 6;1/1;)@& ﬂlarﬁo y(i(OiC'?_“alﬁ}alOC. _ealkyl, Cs.
salkends @@a]b@tml,tha]o[?e@lkyl dihaloCalkyl and trihaloC, 4alkyl.
2- Di net hyl am no- 1- (2-f | uor o- 4- hydr oxy- phenyl) - 1H i ndo
e-3-carbonitrile;
6. A2o(mBo\BuiBE pheittey in- Ql@m)éamod’hlfzh-ly l% se}]_e,ci(eQ frbmmhﬁgyomquﬁtwyﬁ@{ N®R),,
C(Oh € n%ﬂt?ﬁ‘r éb4a 1d8 %g&gn Bﬂ@ glr llxe yl d 5-6 membelecsheteroc?/clyl wherein said

-propenyl
phengl— (B-hciarobynhyl 1grqup ean e1ther be unsubstltuted or substituted by 1 to 3 substltuents selected

from%?l]() géﬁs S}ggl i?qll?&ﬁl,?é%)%}ﬂk@lh GhY éﬁ{k i%%l@h IP*@R@&X%&%E& d?@ 1.qalkyl.

1-(2, 3- D'fluoro-4-hydroxy-phenyl)-24(Z)-propeny1)-1H4

ndol e- 3-carbonitril e;

1- (2, 3-Di fl uoro- 4- hydr oxy- phenyl) - 2-vi nyl - 1Hi ndol e- 3-
carbonitrile;

1-(2,3-Di fl uoro-4-hydroxy- phenyl) 2-t hi ophen-3-yl1-1H i
ndol e- 3-carbonitril e;

1- (2, 3-Di fl uoro-4- hydroxy- phenyl)-2-thi ophen-2-y1-1Hi

ndol e- 3-carbonitrile;
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301- (2, 3-Di fl uoro-4-hydroxy-phenyl)-2-(3-nethyl-thioph
en-2-yl)-1H i ndol e-3-carbonitrile;

WOR20092123689i f | uor o- 4- hydr oxy- pheny1) - 2- ( 1- net hy [PCTHER3Y(9(0§4521
| -2-y1)- 1FLindoIe 3- carbonitrile

7. A C‘iﬂ(ipquﬂfg 4 % Q&/ fig ra one 0¥ Elﬂ) grecécﬁ’ngf (!laHI%E P @hl@( RI géé’ieo‘?&!&%e group

nitr

considtingdf Ezilhgﬁh (I)MA RN O X GDbeniky) epRiomtly sdistithiteg with ropnidie 3ealogens,
cm%)(gr @) uO?gQ GO S0 Grlkepy’, Gasaliovmyly baloCo sy dibaloCr s

tnhalGCﬁal&leMdiIlekemy] él,haloCz 4alkeny1 trihaloC,. 4alkenyl phenyl, and 5-6 membered

heterﬁ%f%'l'yé _W%Crglg rs%18 ol cinlyl qrd het%rocyc)f}x gl%lllS né’nle)ithgr ‘thrugsRlbs"tm}fW Ar S&I;Elfll!uted by 1 to
3 subdtit(htsrseldcedfrém ﬁye@r@mycerph&ﬂg@i)@@- hegretdygrio, §1(O)-1 dalkeyQ palkyl, C,.

ket G R E il SRR Shuit and ripalgCraglion o
WO

-1-enyl) - 1Hi ndol e- 3 carbonltrlle - 113 -

2009/1 76 6PCT/E 9/0 4 -
5. ASORERE B PRI 1) IR 2 et o SR O
4a1ky[]yG.(N-}lH=I\I 0HpIG,8; ﬁ,’(zmHt €ibleyl, Cyaalkenyl, Cy4alkynyl, and 5-6 membered
hetero Q: € uar Oa é’ eté/roc f§Ygr8 pecr?i}{ 1)the;59@(r[s%mute%i oy;u'bgtlfhtlacpﬂp B3
°F- é‘r" 6?%]“?# P

substitudngs, s3tefded from hao don hopelrap Cysafiye FYO)C 2alpyly ad IR - y1- 1H-i n
dol e-3-carbonitrile;

2-(2,5-Dinethyl -pyrrol -1-y1)-1-(3-fl uoro- 4- hydroxx phe
9. Amyﬂlﬁ)eu]nﬂl-aa; cldoké in3ing anddthetpréckding claims, in which each of R’,R*, R’ and R®is

1ndegefﬁ(nﬁ¥] aeoefc}ée_d é? i gdél%%rouq é/on%lstljng %?B}tdlrc%gﬁ (blfh Mgé’eg Xc)ﬁarfah@ ”4){1%}1
haloQr,41Ryl(¥iaaiot pylkyl odnd TrihploCy.&IKyB- f | uor o- 4- hydr oxy- pheny1) -
1H-i ndol e-3-carbonitrile;

1- (3- Fl uor o- 4- hydr oxy- phenyl) - 2- ( 2- nethyl pyrrol -yl)
10. A Tbkpouddhecl8medimztani Orin wdjch each of R?, R* R’ and R’ is independently selected from

the ngf;) cirﬁ}spl n%ofl’hodr%g L ggﬁa?(%%é Qg%yl:lllgth% &%nf?&o%ﬁ'le’dﬁz}’r rol-1-

2- (2- Gyano- pyrrol 1-y1)-1-(2, 3-difl uoro- 4- hydr oxy- phen
11, %(]g?im}%‘(gll-ng Q%q% egt)’ ne 2[9 turhllc,Jh% s selecSed from the grou cons1st1ng of OR", N(R®)-

uor o- roxy phen g % rrol
2 C((DCth)k—yILIEh 5aﬂd’b|C@ﬁa(Ecegjdr(§gﬁﬂkynyﬂ |heloC14alkyl 1haloC1 ualkyl, trihaloC,_4alkyl,

haloéz 4gl%erB/ s R)le' alﬂéé%l%}{alm]z ﬂyé'nl/f Bﬁel%ﬁ L 5-d i¥dnekbd He@&ly@yl wherein

said phengl, @ -hetfobysy erotp yribosifiphraspauted prsubwitwisd B abave bih a3
subs%tfen(ts se}}%%d ?rm% tﬁ%g%r%ohsgéuhg of OR halogen cyano C(O Ci.qalkyl, CHalkyl C,.

dol- -acetonit
salkaniyl, €3 4alkynyl, haloCl aalkyl, dihaloC, 4alky and tr1haloC1 4alkyl

R’ 1s[se1e$d¢ed RN BRENY ) ¢ SrRIEDY SrA MdPH 0 X80 Hir@esidnGlly substituted

umﬂmh{ﬂpxmmﬁvdréXNHﬁﬁ@ﬁyi)CQﬁbH%Hy@OiLﬁiﬁ@@i<%¢#$yﬂa€g@&wnd
halo§ h@ff(& d#}%ﬂaﬁ V%ﬁ(ng{rf?lQl%BYA &%“,Xélkéngﬁ %m@c%&%ﬁi‘ %nﬁ]locl Lalkenyl,

yrazo enyl -indol-1-
phenyphehdb membered heterocyclyl, whel ein sa1d phenyl or heterocyclyl group can either be

t A
unsuﬁstzé gﬁr sﬂy%tltuged b?' 1&}5 s&bﬁg}t}ﬂ%nﬁénﬁggtle% oy mep%%r&lgllxsastmg of OR"”, halogen,
cyas@OTAQIE Fyjkl SeyallsHelyioryls CEpllymd peskig 1y a4 hala6)-aligl igirinaloC,
41kytl{oxyllc acid, am de;

Fydroxy phenyl) - 2- (2- et hyl - prop- 1- eny1) - 1H i ndo
eac}e)fﬁ dﬁrbom;il& s 1a®p¢jlderamsgllected from the group consisting of hydrogen, OR*, halogen,

cyatig, é' 4al}_'¥lb£acf&§(%l4ﬁpﬁné{ 0 e‘llcg?)l “ahd H‘El%ﬁt 4a%ppenyl) 1H i ndol

ca ci
eachﬁlRA(lz-nﬁhmyetnﬂS sq}gqt@imm tme g,qoup mmtmg_of/vdrw@ﬁbkalkyl Cj.aalkenyl, C,.

4alkynyg,%3_(,Cynl|08%%her’lylxr]‘d'lgenp}h,eagw -indol -1-y1) - phenol ;
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254-[ 3- (5- Met hyl - pyrazol - 1-y1) - 2- phenyl -i ndol- 1-yl ]
- phenol ;

WORIE Be861 - ( 4- hydr oxy- phenyl) - 1H i ndol e- 3- car BEIYER2009/054521
acid, am de;

eaché'_ ssrfa (gnrdgn %lg?]g n% ﬁig(gzc)up cbnsis1.3 ing 8 h];(lirggen%n@ Eoﬁﬁ&y 1)-1
(Z)-2-brono-N - hydroxy 1- (4- hydr oxyphenyl) - 1H i ndol e- 3

r box A
12, AR BTy o by HR RS PR fRoR gt O
NERALHGol,8x3; @ﬁﬁlhﬂx@ml@mﬂ db,;alkynyl phenyl, and 5-6 membered heterocyclyl,
Wheri1'r_1|_s?1§ alaeingla of hgtgﬁpg%% I%L%)éf? %acr)l el er¥)1 Llasubs(tltut oq rs%%{tugﬁ %9¥ 1‘() 3 substituents

acCl
selecled)froM halvgelt, oyayo Jclgdlkﬁy-d((m)(y@ﬂi@hyaﬂd ORA(Z met hyl prop-1-e

eac}‘?(“%Wﬁ?&?@%)’ﬁpﬁﬁgﬁﬁ mfelb?} 2gln(ycli%il ndol e- 3- ear boxyl i c
each RCiidhinddpyslieigysarticefrom the group consisting of hydrogen and C; salkyl.

(2)-N - hydroxy-1- (4-hydroxyphenyl) - 2- pheny1- 1H i ndol e-

3- car boxi m dam de;
13. Acérﬂpdﬂyidi aootyimphianytisr cBinpYT orallai 19,5n tkich RABIsele@edcfzamip the group

consg%xfglc% (-g%man%%gdpﬁ ﬂréally i\jbstétuted w1th {rox_{l 1 t?. 3 ilﬂf) eﬁla,og(l\g‘_hg/ ll\j' -OH, -CO,H,
-CH~CQJH) ﬁnad:kyaﬂ;z ¢hllteaylt Chelkyyl,@sd £46; membercd heterocyclyl wherein said heterocyclyl
grou%%r{i&ylelt (i_l_ufl%l %ltute (%)éu 4 1tute€{n¥éf)to su(b rsgl)éé/técpil?&ﬁl }ﬁ%)gfowf) consisting

-Cca r O Xa
of haloged ,cpand] 1CE0 YT Lallsb X azaky 4o ydyengh kayubd,dmy@n@ﬁyl)ﬁhﬂqq salkyl and

uinaBo 65 EERRCT %%tﬁ]g%fe@%’zlié‘?_lhyﬂﬁ\é?‘i“z“& A i methyl i s

oxazol - 4- yl) 1- (4- hydr oxyphenyl) - 1H i ndol - 3-y1) (i m no)
14. @c?@f{%%nﬁ >z}s_l_clé.);m nginhany Ioréeoo){ glzag]ils 1 i to B 1riwlinﬁh lé rseéc;(cted from tﬁ: group

consiktihg difdﬁ{C@CH-_.;,C@_ﬁ‘Hb)(:a‘ﬁDﬁ{e :CO,H, -CHZ CO,H, C, 4a1ky1 C,. 4alkenyl C2 salkynyl, and 5-

6 me%@grﬁg _}|}§terf P}X lgg?remgyld Bg{%rog(ycﬁ}%r % %alﬂ)ﬁg Gy urgsulgsﬁtulfgﬁ%'} Qtb¥tituted 1 to 3

car
subs(ltzaanté\k‘bleht)@di fmmylalbgc(néfe}hy«zi oxefipheiy 2lkgR anpe®RYin-whi¢h Ry represents
o) %161 1f-|-| ndol e- 3- car boxi m dam de;
Y r?ﬁ CAEHPEY bxypheny 1) - 2- (2- net hy1- 1H pyrrol - 1-y1) - 1H i n

dol e- 3- car boxam de;

15. #)Cg%lg(():ul?llfl as 8a1me<§ §1 a%y ghé@cﬂ%é R 34, Qh WﬂlCH ;'{)ch %Hij qu{l ankd M is

mde()%)ierﬁ'}y (5¢1Zyedo from Bheemer@-cyisjsting oftiydrogsny O, {{dodey.dreney phibylyor
1{‘% I ndol e- 3- car boxi m dam de;
I'l1ydr oxy- 1- (4- hydroxyphenyl) - 2- (5- net hyl- 1H pyraz
-1-y1)4111-i ndol e- 3- car boxi nmi dam de;

16. gf)omﬁi un?ég cl?g%ﬁ ilh cg'zﬁmhy%rv@ff%ﬂb gy §‘-)3 n%m()g‘reﬁrﬁété}&)kﬂl Q‘Qllﬂt? Qherein said

cafboximdamd
hetefo@(/cZ})l -gﬁ)u@% sﬁbmmtngitwlyllfrom-ﬂ By qubq;tulgpny ;ﬁgleqt@d_fﬁyrdha@gyn :pye(mp_and Csalkyl;

d -CH,-CO,H; and
R e g Y g en
each—cg Rea' b]bian tiRd srmdgpendently selected from the group consisting of hydrogen and halogen.

1- (4- Hydr oxy- phenyl) - 2- phenyl- 1H i ndol e- 3- car boxyl i c
acid; 2-(3,5-Dinethyl-i

17. Ss\omammindlhs ylaimed ir( Geifnl 160in ovhich Ry dir ok peipbrapitiejerdei i ey pewherein said
rboxylj o
t ith t bstituents ind tly select d rom methyl and ethyl;
heteﬁj ct@yl?(ﬁ% it S%RS%%J. i soxazol s 4~ u?[% : T epfm}efl oro-4 ydr oxy P s
R® i IQNT)) =B H; raadd)l e- 3-carboxylic aci d
each of R?, R*, R® and R® is independently selected from the group consisting of hydrogen and halogen.

18. A compound as claimed in claim 1, which is any one of the following compounds:
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151- (2, 3-Di fl uor o- 4- hydr oxy- phenyl) - 2- (3, 5-di net hyl -i
soxazol - 4-yl)-1Hi ndol e- 3- car boxyl i c acid;

WORULIEREGr oxy- phenyl) - 24Z) - propenyl ) - 1H- i ndol &CI/EFEPIIERS21
ylic acid;

2- Bromg% (Zbﬁdérgy)é)y p}{%n}(?lp}/ﬁ)mc%leg-ga)rbo%{tggeny1) 1Hindol e-3-carb
1- (4I{y(dﬁ}xyﬁoﬂmﬁﬂ—tbhphvylﬁ)ylﬂl{lﬁdqfeﬁhydberpmdﬁ;) 1-enyl)-1Hi ndol
[ cj d; . .

2T R SRR mhepd: HEPRSE 3P 51t § ndiol e- 3- ca
1- (4¥H}(dmb/-lphenab+2€byrrol-l-yl-1H-indole-3-carbonitrile;

- :201-(4- XV- pheny 1) - 2-. z 1- met.hyl - propenyl) - 1Hin
2-D18106Ehé/£agl}l%l?%l%iﬁ{()?&-g@%ﬁgb-1%1—1(1&0@-3-carg§nltn¥e, propeny1)

1-(4 HydB3xfHpbowyd Msdpy@bybl&y—npihbrﬁj@)boﬁitﬂilh;i ophen- 3-y1-1Hi ndol

2- ATty?éc(?—Flﬁ ro’é’ %le drl?);?ndde = carbffﬂnﬁle‘t hi ophen- 2-y1- 1H i ndol
2- (3;5—I3meﬂwlaﬁoogpkol@ }él):l (:Pr hydroxy -phenyl)-1H-indole-3-carboxylic acid;

Fl uor -2-(1-met hyl- 1H pyrrol - 2-
1- Ugﬁ.@%ﬁﬂ phen Vli ena/r M 119 3 ngg:elth&?éne,
1-(44 H}(da)xf}lphmyb Z%mmd{lﬁmydqihéngrﬂzgxyﬂe ¢3d, mmidey| - t hi ophen-2-y

d o
(Z)- %gazsl %uneglngx 221 & agr oxécliro%e?al?ydiﬁy?heayl 1Héndé)gafaﬁcarqumﬂamﬂe'

[2-(B&Dilnethyl- 1soxazol 4-y1) 1-(4-hydroxy-phenyl)-1H-indol-3-yl]-carbamic acid tert -butyl ester;
4-[3%ﬁmélﬁ%‘-g?fgg%Wetﬁy@-?£¥az%l-ﬁg-yﬁXI{dop —yl}-pXélnol];H i ndol e- 3- car boxy

(2)-2(3(5- ﬂlnbtlwhmxazo( -2-yB-TeflvoraiN Florddbx iyt df-bxdropipbeny ) L Hisd¢lerd ol
onitrile;

4-fl uoro-1-(4-hydroxy-phenyl)-1Hindol e-3-carb
(Z)-Dffi-thérbtbjophen-2-y1)-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-carboximidamide;

1 (2§ ﬁﬂH(gg‘r'z}l }iyd&)#y Qﬁfe%ﬁéléis @'h?rﬂéﬁi?l 5 ox A 9h BN do ek BEOkiR:

car
2-(3,5(Hmbtyrlisosege lphg RY3-h Rl pivelepyl)-1 B-indvikel -earBohydiabonanider | |

4253 5 gimetiglisorarolit 0 2 bpsagiarel-y)-JindobLydpbenel o oo

2-(33epiykdhy lisprand &hyd)- B{LlardbaxmipheriyD el H-indole-3- carboxylic ac1d methyl ester;
-E -1-(A4- - 2 - DLAQN-=: o

B R L

4-[2-(3 A-ThimpethplxisoxproeAyi))y3-RethimssnHonyl ihdohdiolleh@nal;c ar boni tri |

1- [233 é)nget&rl 1soxI9]zo] -4 ys}ox(aéll hgldroxy %/3 3ny]g l%—ﬁ lﬁ%orlg yl 1-2, 24:2 rt]r;/ﬂ rogox(i}tharr)lone

4- (3H>e<rw<_9c; (ﬂ%xmmwllwmbéwbdﬁi -nd¢ltleyDpBEBLFI uor o 1

2 Bro(ng) o] d%EoQT)gg-mm)&'-p%ér?yl)%-fn%léé:cXJOb&iilrﬂé;' ndo le-3-c

tri
(2)- y?ﬂmp@eaoxywﬁwdmxy (pthadrg)pheny DA HvetgigBcpbopmidage:] )

et e o o%lzef%l%"llm”)phen {3 5-dimethylis
4-(3dstibydrbxydmynD)-2-53, 5 Hlinepthylippxatny-Aryoxi- mdQlﬂl ﬁiﬁh?@ky phenyl) -1
N-(f?gﬁ%&%rg&%béa%@lrpﬁi :1 Irpé gz&&g{fmenyl) 1{1 1ndc%1 3uyé)lg1<:oetam1dehyd  oxy-
N-(2t3(54ditnyidivioryqzblehyld-J (4- hlydrwcy@h@-yg -1 Heladdb @il imicthandseléonamide;
1- (ZQI(B %)dirgetﬁ}!'lﬂg)[a (31|>{ ygi]y@{%}[ox%p}(eﬂyﬂgyg rl%Y@'S‘/SEQéJ') 2-(2-meth

dol e- 3-car boxi m dam
4- (243 @i‘dlnmtbyhzm(agﬂ% =di-rihideydnajosidkindolt L-ipranal;1- (4- hydr oxy- p

(E)- %%ﬁé’ gi%\ g'whéoQ @ gg @ lﬁgﬁ)k%{;’)ﬁ:ﬁﬁ) ]5H a1d?1| 3u}(l)lr1\(1)' hidrz))z(ty(:ﬁrbamlm1dothloate
4- (%h@hm'h?b)lermHlejbl &yBpleaelboni tril e;
2. (2?(3 %%irﬁé{%ﬁ% "%i(}]?t%% @@gp&g@gegh ?HB{%%I-ﬂf-'yf)lztt%Qc'eﬁafnﬁa%: hyd

CaerXIgl(ﬁlml e,

2)- zq 5 $d1dl|eﬂmhshvyazp}s4)xlai eff-hadrg)phenyDH ool 13 xlm-ﬂydmmmwéacetamide;

) £ d
2 e o 2 v s
henyl) 1H i ndol e- 3- car boxami dgy,
2- Br ono- 7- f | uor o- 1- (4- hydr oXy- pheny0- 1H- i ndol e- 3- car bo
nitrile;
2-(3,5-Di net hyl -i soxazol -4-y1)-7-fluoro-1-(4-hydroxy-p
henyl) 1H—| ndol e- 3-car bon| t r| I e;

_________ — I L O A /7 A [T
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15car boxi m dam de;
1-(2,5-Di fl uoro-4-hydroxy-phenyl)-2-(3, 5-di net hyl -i sox
WO2009/12268¢1) - 11 - 1- i ndol e- 3-carbonitril e; PCT/EP2009/054521

1- (3- brono- 4- hydr oxyphenyl) 2- (2-met hyl prop-1-enyl)-1H
22 35‘&1 et?l 2 %arlﬁg Vi %3 droxypheny)-1Heingol-3-ylacetamide

By Iy XplEY I I %%ZYBP Dy Hyinde (gzy}afuoro% hydr ox
2- ((Z}’Bh‘enyrﬂy))-ll\[4~ﬂ'yy1djxp-)p§ienjzbl-lﬂnlddﬂle3 Barb@rattrlltmm m dam de;

-4-h xyphen 3, 5-di net hyl
1-(4 ﬁ%%%%? %‘13&22{) ?éﬁjﬂmlh ypcf? 1"”“%—!{}?'1 g8l 8{1% %@Oggrrﬂ oXi i :Jlam dg
1-(2,3-B)ftubrd-Bhiah chyfghegi)e2- @—hytﬂyl@}dyl@hﬁnydb)e—zeg(r&n@ibb:; met hylis
(Z)-Z?é)ae_&%l—%—%l—e %zf@?@%%{)%%'y&@y'-f‘-?zf-’}'ly%}o%yph%%s’ ?Iyllirrl‘ﬂoijemagl?o;ximidamide;
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1-(4 %Jy%rﬁxg%&]dghﬁ&ﬁ%olpgryép]hélﬁlgil)e 32ca §mgn%hyl t hi ophen- 2-y1)

1-(4-HitHok aplehd)-3-tid eghoo-diyi-t Hiiglole-3-carbonitrile;

2-(3, %—P&rﬁ?}%ﬂdl rmt %—%P-él?—éﬁ%ﬁr%%)g lP]hetn}fly :H-I indo e%-giryo%ﬁtgfef"_ hydr oxy

1-(4-Hy{idx§- bhmyl@%éyh@dd-ﬂmk-yﬁhmdwfl}eﬂbqni‘mbet hyl- 1H pyrazol - 5-
n| Lnl

1-(4 g‘%émf&plfeln%g&zl qu dr 0; W(H 2n’§/)l} def)]f Syapopiitile ¢ hyl- 1H p

1-(4 Hy&roxy}bheﬁyly 2)(3-trtdehiyith@ipen32-gid Homdole-3- b@bomtnle

1-(4 hﬁ&ro B}Ilen 192130;)%)%&19%%‘% xé&c}le cgr%orf tth, ];l uor oret hyl) - 1H

car bon
2-Eti{yZmifle-{ -24-hyduaxyephdniyldt- m)dylpﬁembml)ltrﬂb hydr oxy- 2- ( 3- net hy

2B P Pl rERbhL T By €5 itk m dam den KO
1-(4- (rlzglroiy plﬁanﬁlll)ﬂqmr@ndmhy;dfl bhdiyghedrydrperiirilehy dr oxy- 2- ( 1- met hy
4 %If lien?/ 6’?’”&?%%‘? oxypi]g;nic%r%%m%yd;nogstnz??i, 3, 5-t
1-(44thy dmk‘hylie-nill)ﬁ pyarpiodih-4444 H)indd-3 -natbdrgsiBs

2- Dlet?ylammo ﬁn (g %n&rg)?y pheny!)-1H-indole-3-carbonitrile;
2-Ethynyl-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
1-(4-Hydroxy-phenyl)-2-vinyl-1H-indole-3-carbonitrile;
1-(4-Hydroxy-phenyl)-1H-indole-2,3-dicarbonitrile;
1-(4-Hydroxy-phenyl)-2-prop-1-ynyl-1H-indole-3-carbonitrile;
1-(4-Hydroxy-phenyl)-2-pyridin-2-yl-1H-indole-3-carbonitrile;
1-(4-Hydroxy-phenyl)-2-(2-methyl-allyl)-1H-indole-3-carbonitrile;
1-(4-Hydroxy-phenyl)-2-((Z)-propenyl)-1H-indole-3-carbonitrile;
2-(Butyl-methyl-amino)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
1-(4-Hydroxy-phenyl)-2-((Z)-1-methyl-propenyl)-1H-indole-3-carbonitrile;
1-(4-Hydroxy-phenyl)-2-imidazol-1-yl-1H-indole-3-carbonitrile;
1-(4-Hydroxy-phenyl)-2-[1,2,4]triazol-1-yl-1 H-indole-3-carbonitrile;
2-(3,5-Dimethyl-pyrazol-1-yl)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
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5(Z)-4-fluoro-1-(2-fluoro-4-hydroxyphenyl)-N -hydroxy-
2-(1-net hyl- 1H pyrazol -5-y1) - 1H i ndol e- 3-

WORAIHE684 dam de; PCT/EP2009/054521

(Z)-4-fluoro-1-(2-fluoro-4-hydroxyphenyl)-N -hydroxy-2
1-(4-%%(%8%%%(3 ;?TE Yt Lt %L RFQS e diddiel H 1 ndol e- 3-
1-(4-freRy-flisn)- @l-l(ﬁmbihyﬂlmlddzqﬂylr-)d)fbﬂi-iﬁﬂOSﬁl_%GailbOﬁllttjl@r 0-1-(2-flu
e ANANOXYDRGAYT: Dor 1Y% AXMHaokE i
1-(4 HZ()roydy-}ﬁHeuyiy b{ln(em’ylf Pyscobt-#h-hildndots phahgmtyileN - hydroxy-2
LoDl BB Pk GRS, o oo (T uor o
1 (4-H4drbmdplanylbh@mmwi§’ ﬂltaydr%ydylliﬂdmmaeb@mle
1-(4- %@‘Erﬁ};‘)ﬁihrg g??] ﬂ[ﬂ%‘)zro%)4 rd81>(<a’ 3p a(rebr?f/llislle N- hydr oxy- 2- ( 3- net h
1-(4-¥Hlydrhxyepiveyl) Z{yﬂryethjz}-butﬁeb@yle—lH-lmhﬁdabxarbnndam de;

2 ((Egé%hil'e& r%)afz k)#ﬁyél%x% Hﬂ)qndopggé%zrb%lg %d:noggm d(e1 Tethy
1-(4 Hzgiroza_y-plﬁnﬂ[) a{ﬁﬁmemyht}ndpreny%em}hlslir)dow -3-payebmgsiles 2- (1, 3, 5-t
2-(5- age%tg%%aeaﬂ;;ﬁ%{ %Fl?ydroxy%&lgny%)ﬂﬁ {ﬁﬂ&l:% c§fbon1trlle

1 (4-394@%‘-1'2’13@(13) B(U-MW&WhMiﬁiﬂﬂkWn’é)zld{-mdoly Bycatbotiipilé;| uor o- 4- h
2-(5 }I;BJ‘[’O t?l%pﬁequ}}l) [1\|'(4 H}/&%Wery—s— }'ﬂgn%l)l% 3= arb%ﬂﬂllﬂgm m dam de;

1-(4- Hydr@x?p@nwéﬂﬁ?meﬁwk@mhem&yll)1Hiﬁ((OB“- -F-basomésrig; hydr oxyphe
- | -

1-(4-2{&%%34%[&1& 212? P@ﬂ%th%gglg SFénd?gli)len oée_ -Fadlg)orncl)trﬂéf hydr oxyphe

2-(4-Qydno-thisphen eyl -B-mairdxgyphaeriydeH-indole-3-carbonitrile;

Bl IR0 s PRI iy 3 ArhmL v | soes

1-(4-P52rog B phengl)-Aet ﬁ)ﬂtnslgthfalzlél pytazy’lt? -yh-1HG8ind¢lerdrcerbdnitiadr oxyp

2-(2- ?.%Wﬂﬂy(éti -Bzﬂqo(l4%ﬁg’roix>?{)l¥é9€12) nggedfcar oni ?%:Xy 2- (1H pyrr

2-(2-Bthykpyrio)-l - i-tfokdexg- phgwbdﬁrlnwamrbmn e
2 o b T S04 /AR Brdn (ki Abif] - 1-y1) - 14

car ;
1-(4-HF)roty-plengh-B (R imethybpyirdry dhobt mH el SpbRpitrifgidr oxy- 2- (1H-
T PSR T TS 0y
1-(3-Chivdo b EudGodaridoxaimheia!)-2-(3-cyano-thiophen- 2-yl) indole-3- carbomtrﬂe

1-(3-Chloro-5-fluoro-4-hydroxy-phenyl)-2-(3-cyano-furan-2-yl)-1 H-indole-3-carbonitrile;
2-Bromo-1-(3-chloro-5-fluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
2-Bromo-1-(2-fluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
1-(2-Fluoro-4-hydroxy-phenyl)-2-phenyl-1H-indole-3-carbonitrile;
2-Bromo-1-(3-fluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
2-Bromo-1-(2,3-difluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
2-Bromo-1-(2,5-difluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
2-Bromo-1-(3-chloro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
2-Bromo-1-(3,5-difluoro-4-hydroxy-phenyl)-1 H-indole-3-carbonitrile;
1-(3-Fluoro-4-hydroxy-phenyl)-2-phenyl-1H-indole-3-carbonitrile;
1-(3,5-Difluoro-4-hydroxy-phenyl)-2-phenyl-1H-indole-3-carbonitrile;
1-(3-Chloro-4-hydroxy-phenyl)-2-phenyl-1H-indole-3-carbonitrile;
1-(2,3-Difluoro-4-hydroxy-phenyl)-2-phenyl-1H-indole-3-carbonitrile;
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1-(2,3-Difluoro-4-hydroxy-phenyl)-2-(1-methyl-1H-pyrrol-2-yl)-1H-indole-3-carbonitrile;
2-(2-Acetyl-pyrrol-1-y1)-1-(3-fluoro-4-hydroxy-phenyl)- 1H-indole-3-carbonitrile;
1-(3-Fluoro-4-hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carbonitrile;
1-(2,3-Difluoro-4-hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carbonitrile;
1-(2,3-Difluoro-4-hydroxy-phenyl)-2-prop-1-ynyl-1H-indole-3-carbonitrile;
1-(3-Fluoro-4-hydroxy-phenyl)-2-(2-methyl-prop-1-enyl)-1 H-indole—3 -carbonitrile;
1-(2,3-Difluoro-4-hydroxy-phenyl)-2-(2-methyl-prop-1-enyl)-1H-indole-3-carbonitrile;
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30degenerati ve disorders, restenosis, gyneconmasti a,
vascul ar snmooth nuscle cell proliferation, obesity,

WO 20801(¢8¢ence, anxi ety, depression, peri nmenopXGI&P2009/054521
depr essi on, post- partum depressi on, premanstrual
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1-(3-atube- hﬁl’ox@}@me@ﬂ)tz -pyyel- bl | Hirtdyleeb-adrodnile; s| eep
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2-(2-CBdmo @&nuabd)dxsmumm lQﬂroxh—yb@IyI)élﬁBmdxﬁc: 3{caﬂaom‘aﬂle

- B SSPy O SRy
1-(2,smnﬂm(gnmgabw-mnﬁ) 2-(2-ethyl-pyrrol-1-yl)-1H- 1ndole 3 carbomtrlle,
2-(2-Cyano-pyrrol-1-yl)-1-(2,3-difluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
1-(2,3-Difluoro-4-hydroxy-phenyl)-2-(2-methyl-pyrrol-1-yl)-1H-indole-3-carbonitrile;
1-(2-Fluoro-4-hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carbonitrile;
1-(2,3-difluoro-4-hydroxyphenyl)-2-(3-methylbut-2-enyl)-1H-indole-3-carbonitrile;
[1-(4-Hydroxy-phenyl)-2-phenyl-1H-indol-3-yl]-acetonitrile;
[1-(4-Hydroxy-phenyl)-2-phenyl-1H-indol-3-yl]-acetic acid,;
2-[1-(4-Hydroxy-phenyl)-2-phenyl-1H-indol-3-yl]-acetamide;
4-(3-1sopropenyl-2-phenyl-indol-1-yl)-phenol;
4-[3-(2-Methyl-2H-pyrazol-3-yl)-2-phenyl-indol-1-yl]-phenol;
4-(2-Phenyl-3-thiazol-4-yl-indol-1-yl)-phenol;
4-(2-Phenyl-3-prop-1-ynyl-indol-1-yl)-phenol;
1-(4-Hydroxy-pheny!)-2-((E)-propenyl)-1H-indole-3-carboxylic acid, amide;
1-(4-Hydroxy-phenyl)-2-(2-methyl-prop-1-enyl)-1 H-indole-3-carboxylic acid, amide;
1-(4-Hydroxy-phenyl)-2-((Z)-1-methyl-propenyl)-1H-indole-3-carboxylicacid, amide;
4-(2-Phenyl-3-pyrazol-1-yl-indol-1-yl)-phenol;
4-(3-Imidazol-1-yl-2-phenyl-indol-1-yl)-phenol;
4-[3~(5-Methyl-pyrazol-1-yl)-2-phenyl-indol-1-yl]-phenol;
2-Bromo-1-(4-hydroxy-phenyl)-1H-indole-3-carboxylic acid, amide;
1-(4-Hydroxy-phenyl)-2-((Z)-3,3,3-trifluoro-propenyl)-1H-indole-3-carbonitrile;
(Z)-2-bromo-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-carboximidamide;
(2)-N'-hydroxy-1-(4-hydroxyphenyl)-2-(1H-pyrrol-1-y1)-1H-indole-3-carboximidamide;
2-(3,5-Dimethyl-isoxazol-4-yl)-1-(4-hydroxy-phenyl)-1H-indole-3-carboxylic acid, amide;
(Z)-N'-hydroxy-1-(4-hydroxyphenyl)-2-(2-methylprop-1-enyl)-1H-indole-3-carboximidamide;
1-(4-Hydroxy-phenyl)-2-phenyl-1H-indole-3-carboxylic acid; hydroxyamide;
(7)-N'-hydroxy-1-(4-hydroxyphenyl)-2-phenyl-1H-indole-3-carboximidamide;
1-(4-Hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carboxylic acid, amide;
[1-(4-Hydroxy-phenyl)-2-pyrrol-1-yl-1H-indol-3-yl]-carbamic acid tert-butyl ester;
2-(3,5-Dimethyl-isoxazol-4-yl)-1-(4-hydroxy-phenyl)-N-methyl-1H-indole-3-carboxamidine;
Methyl 2-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indole-3-carbimidate;
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N-((2-(3,5-dimethylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indol-3 -yl)(imino)methyl)acetamide;
2-(5-ethyl-3-methylisoxazol-4-yl)-1-(4-hydroxyphenyl)-1H-indole-3-carboxamide;
(Z)-2-(2-ethyl-1H-pysrol-1-yl)-N'-hydroxy-1-(4-hydroxyphenyl)-1 H-indole-3 -carboximidamide;
(Z)-N'-hydroxy-1-(4-hydroxyphenyl)-2-(2-methyl-1H-pyrrol-1-yl)-1H-indole-3-carboximidamide;
1-(4-hydroxyphenyl)-2-(2-methyl-1H-pyrrol-1-yl)-1H-indole-3-carboxamide;
4-(3-chloro-2-(3,5-dimethylisoxazol-4-yl)-1H-indol-1-yl)phenol;
(2)-2-((Z)-but-2-en-2-yl)-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-carboximidamide;
(Z)-N'-hydroxy-1-(4-hydroxyphenyl)-2-(5-methyl-1H-pyrazol-1-yl)-1H-indole-3-carboximidamide;
(Z)-N"-hydroxy-1-(4-hydroxyphenyl)-2-(4-methylthiophen-3-yl)-1H-indole-3 -carboximidamide;
(Z)-2-(2,5-dimethyl-1H-pyrrol-1-yl)-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-carboximidamide;
(Z)-N"-hydroxy-1-(4-hydroxyphenyl)-2-phenoxy-1H-indole-3-carboximidamide;
1-(4-Hydroxy-phenyl)-2-phenyl-1H-indole-3-carboxylic acid;
2-(3,5-Dimethyl-isoxazol-4-yl)-1-(3-fluoro-4-hydroxy-phenyl)-1H-indole-3-carboxylic acid;
2-(3,5-Dimethyl-isoxazol-4-y1)-1-(2-fluoro-4-hydroxy-phenyl)-1H-indole-3-carboxylic acid;
1-(2,3-Difluoro-4-hydroxy-phenyl)-2-(3,5-dimethyl-isoxazol-4-yl)-1 H-indole-é-carboxylic acid;
1-(4-Hydroxy-phenyl)-2-((Z)-propenyl)-1H-indole-3-carboxylic acid;
1-(4-Hydroxy-phenyl)-2-((E)-propenyl)-1H-indole-3-carboxylic acid;
1-(4-Hydroxy-phenyl)-2-(2-methyl-prop-1-enyl)-1H-indole-3-carboxylic acid;
1-(4-Hydroxy-phenyl)-2-(2-methyl-allyl)-1H-indole-3-carboxylic acid;
1-(4-Hydroxy-phenyl)-2-((Z)-1-methyl-propenyl)-1H-indole-3-carboxylicacid;
1-(3-Fluoro-4-hydroxy-phenyl)-2-thiophen-3-yl-1H-indole-3-carboxylic acid;
1-(3-Fluoro-4-hydroxy-phenyl)-2-thiophen-2-yl-1H-indole-3-carboxylic acid;
1-(3-Fluoro-4-hydroxy-phenyl)-2-(1-methyl-1H-pyrrol-2-yl)-1H-indole-3-carboxylic acid;
1-(3-Fluoro-4-hydroxy-phenyl)-2-(3-methyl-thiophen-2-yl)-1H-indole-3-carboxylic acid;
2-Bromo-1-(4-hydroxy-phenyl)-1H-indole-3-carboxylic acid,
1-(4-Hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carboxylic acid;
2,7-Dibromo-1-(2,5-difluoro-4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
2-Bromo-4-fluoro-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
4-Fluoro-1-(4-hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carbonitrile;
4-Fluoro-1-(4-hydroxy-phenyl)-2-phenyl-1H-indole-3-carbonitrile;
2-(3,5-Dimethyl-isoxazol-4-y1)-4-fluoro-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
4-Fluoro-1-(4-hydroxy-phenyl)-2-(2-methyl-prop-1-enyl)- 1 H-indole-3-carbonitrile;
5-Fluoro-1-(4-hydroxy-phenyl)-2-phenyl-1H-indole-3-carbonitrile;
2-(3,5-Dimethyl-isoxazol-4-yl)-5-fluoro-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
5-Fluoro-1-(4-hydroxy-phenyl)-2-pyrrol-1-yl-1H-indole-3-carbonitrile;
5-Fluoro-1-(4-hydroxy-phenyl)-2-(2-methyl-prop-1-enyl)-1H-indole-3-carbonitrile;
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(2)-2-(3,5-dimethylisoxazol-4-yl)-5-fluoro-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-
carboximidamide;
(2)-2-(3,5-dimethylisoxazol-4-yl)-4-fluoro-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-

carboximidamide;

(Z)-5-fluoro-N"-hydroxy-1-(4-hydroxyphenyl)-2-(2-methylprop-1-enyl)-1H-indole-3-carboximidamide;

4-Chloro-2-(3,5-dimethyl-isoxazol-4-yl)-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
2-(3,5-dimethylisoxazol-4-yl)-4,5-difluoro-1-(4-hydroxyphenyl)-1H-indole-3-carbonitrile;
2-(4-cyano-1-methyl-1H-pyrazol-5-yl)-4-fluoro-1-(4-hydroxyphenyl)-1H-indole-3-carbonitrile;
2-(3,5-dimethylisoxazol-4-yl)-5-fluoro-1-(4-hydroxyphenyl)-1H-indole-3-carboximidamide;
2-(3,5-dimethylisoxazol-4-yl)-5-fluoro-1-(4-hydroxyphenyl)-1H-indole-3-carboxamide;
2-Bromo-7-fluoro-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
2-(3,5-Dimethyl-isoxazol-4-yl)-7-fluoro-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
2-(3,5-Dimethyl-isoxazol-4-yl)-4,7-difluoro-1-(4-hydroxy-phenyl)-1H-indole-3-carbonitrile;
(Z)-2-(3,5-dimethylisoxazol-4-yl)-4,7-difluoro-N'-hydroxy-1-(4-hydroxyphenyl)-1H-indole-3-
carboximidamide;
1-(2,5-Difluoro-4-hydroxy-phenyl)-2-(3,5-dimethyl-isoxazol-4-yl)-1H-indole-3-carbonitrile;
1-(3-bromo-4-hydroxyphenyl)-2-(2-methylprop-1-enyl)-1H-indole-3-carboxamide;
(2)-2-(3,5-dimethylisoxazol-4-yl)-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-1H-indole-3-
carboximidamide;
(2)-1-(2,5-difluoro-4-hydroxyphenyl)-2-(3,5-dimethylisoxazol-4-yl)-N'-hydroxy-1H-indole-3-
carboximidamide;
(Z)-1-(3,5-difluoro-4-hydroxyphenyl)-2-(3,5-dimethylisoxazol-4-yl)-N'-hydroxy-1 H-indole-3-
carboximidamide;
(2)-2-(3,5-dimethylisoxazol-4-y1)-1-(3-fluoro-4-hydroxyphenyl)-N'-hydroxy-1H-indole-3-
carboximidamide;
(Z)-1-(3-chloro-4-hydroxyphenyl)-2-(3,5-dimethylisoxazol-4-yl)-N'-hydroxy-1H-indole-3-
carboximidamide;
2-(3,5-dimethylisoxazol-4-yl)-1-(2-fluoro-4-hydroxyphenyl)-1H-indole-3-carboxamide;
(7)-1-(2,3-difluoro-4-hydroxyphenyl)-2-(3,5-dimethylisoxazol-4-yl)-N'-hydroxy-1H-indole-3-
carboximidamide;
1-(2,3-difluoro-4-hydroxyphenyl)-2-(3,5-dimethylisoxazol-4-y1)-1H-indole-3-carboxamide;
1-(2-fluoro-4-hydroxyphenyl)-2-(3-methylthiophen-2-yl)-1H-indole-3-carbonitrile;
2-(3,5-dimethyl-1H-pyrazol-4-yl)-1-(2-fluoro-4-hydroxyphenyl)-1H-indole-3-carbonitrile;
1-(2-fluoro-4-hydroxyphenyl)-2-(1-methyl-1H-pyrazol-5-yl)-1 H-indole-3-carbonitrile;
1-(2-fluoro-4-hydroxyphenyl)-2-(1,3,5-trimethyl-1H-pyrazol-4-yl)-1H-indole-3-carbonitrile;
1-(2-fluoro-4-hydroxyphenyl)-2-(3-(trifluoromethyl)-1H-pyrazol-4-yl)-1H-indole-3-carbonitrile;

(Z)-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-2-(3-methylthiophen-2-yl)-1H-indole-3-carboximidamide;
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(Z)-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-2-(1-methyl-1H-pyrazol-5-yl)-1 H-indole-3-
carboximidamide;

(Z)-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-2-(1,3,5-trimethyl-1 H-pyrazol-4 -yl)-1H-indole-3-
carboximidamide; _
(Z)-4-fluoro-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-2-(1-methyl-1H-pyrazol-5-yl)-1 H-indole-3-
carboximidamide; '
(Z)-4-fluoro-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-2-(1,3,5-trimethyl-1 H-pyrazol-4-yl)-1H-indole-3-
carboximidamide;

(2)-2-(3,5-dimethyl-1H-pyrazol-4-yl)-4-fluoro-1-(2-fluoro-4-hydroxyphenyl) -N'-hydroxy-1H-indole-3-
carboximidamide;

(Z)-4-fluoro-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-2-(3 -methylthiophen-2-yl)-1H-indole-3-
carboximidamide; '
(2)-2-(3,5-dimethylisoxazol-4-yl)-4-fluoro-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-1 H-indole-3-
carboximidamide;
(2)-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-2-(3-methylthiophen-2-yl)-1H-indole-3 -carboximidamide;
(Z)-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-2-(1-methyl-1H-pyrazol-5-yl)-1H-indole-3-
carboximidamide;
(7)-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-2-(1,3,5-trimethyl-1H-pyrazol-4-yl)-1H-indole-3-
carboximidamide;
(Z)-2-(3,5-dimethyl-1H-pyrazol-4-yl)-1-(2-fluoro-4-hydroxyphenyl)-N'-hydroxy-1H-indole-3-
carboximidamide;

methyl 2-(3,5-dimethylisoxazol-4-yl)-1-(2-fluoro-4-hydroxyphenyl)-1H-indole-3 -carbimidate;
2-(3,5-dimethylisoxazol-4-yl)-1-(3-fluoro-4-hydroxyphenyl)-1H-indole-3 -carboxamide;
1-(2,5-difluoro-4-hydroxyphenyl)-2-(3,5-dimethylisoxazol-4-yl)-1H-indole-3 -carboximidamide;
2-(3,5-dimethylisoxazol-4-yl)-1-(3-fluoro-4-hydroxyphenyl)-1H-indole-3 -carboximidamide;
(Z)-1-(3-fluoro-4-hydroxyphenyl)-N'-hydroxy-2-(1H-pyrrol-1-yl)-1 H-indole-3-carboximidamide;
1-(3-fluoro-4-hydroxyphenyl)-2-(1H-pyrrol-1-yl)-1H-indole-3-carboxamide;
(Z)-1-(2,3-difluoro-4-hydroxyphenyl)-N'-hydroxy-2-(1H-pyrrol-1-yl)-1H-indole-3 -carboximidamide;
1-(2,3-difluoro-4-hydroxyphenyl)-2-(1H-pyrrol-1-yl)-1H-indole-3-carboxamide;
(Z)-2-(2,5-dimethyl-1H-pyrrol-1-yl)-1-(3-fluoro-4-hydroxyphenyl)-N'-hydroxy-1 H-indole-3-

carboximidamide;

| (7)-1-(3-fluoro-4-hydroxyphenyl)-N'-hydroxy-2-(2-methyl-1H-pyrrol-1-yl)-1H-indole-3-

carboximidamide;
1-(3,5-difluoro-4-hydroxyphenyl)-2-(3,5-dimethylisoxazol-4-yl)-1H-indole-3 -carboxamide; and
(Z)-2-(3,5-dimethylisoxazol-4-yl)-6-fluoro-N'-hydroxy-1 -(4-hydroxyphenyl)-tH-indole-3-

carboximidamide;

- 117 -



10

15

20

25

30

35

WO 2009/127686 PCT/EP2009/054521

or a pharmaceutically acceptable ester, amide, carbamate, solvate or salt thereof, including a salt of such

an ester, amide or carbamate, and a solvate of such an ester, amide, carbamate or salt thereof.

19. A pharmaceutical composition which comprises a compound as claimed in any one of claims 1 to 18,

together with a pharmaceutically acceptable carrier.
20. A compound as claimed in any one of claims 1 to 18, for use as a medicament.

21. A compound as claimed in claim 20, for use in the treatment or prophylaxis of a condition associated

with a disease or disorder associated with estrogen receptor activity.

22. Use of a compound as claimed in any one of claims 1 to 18, for the manufacture of a medicament for
the treatment or prophylaxis of a condition associated with a disease or disorder associated with estrogen

receptor activity.

23. A method for the treatment or prophylaxis of a disease or disorder associated with estrogen receptor
activity in a mammal, which comprises administering to the mammal a therapeutically effective amount

of a compound as claimed in any one of claims 1 to 18 or a composition as claimed in claim 19.

24, Use of a compound as claimed in any one of claims 1 to 18 in labelled form as a diagnostic agent for
the diagnosis of conditions associated with a disease or disorder associated with estrogen receptor
activity, or use of a compound as claimed in any one of claims 1 to 18 ora labelled form of such a

compound as a reference compound in a method of identifying ligands for the estrogen receptor.

25. A compound as claimed in claim 21, a method as claimed in claim 23, or a use as claimed in either
claim 22 or claim 24, wherein the condition associated with a disease or disorder associated with estrogen
receptor activity is selected from bone loss, bone fractures, osteoporosis, cartilage degeneration,
endometriosis, uterine fibroid disease, hot flashes, increased levels of LDL cholesterol, cardiovascular
disease, impairment of cognitive functioning, age-related mild cognitive impairment, cerebral
degenerative disorders, restenosis, gynecomastia, vascular smooth muscle cell proliferation, obesity,
incontinence, anxiety, depression, perimenopausal depression, post-partum depression, premenstrual
syndrome, manic depression, dementia, obsessive compulsive behavior, attention deficit disorder,
attention deficit hyperactivity disorder, sleep disorders, irritability, impulsivity, anger management,
hearing disorders, multiple sclerosis, Parkinson’s disease, Alzheimer’s discase, Huntington’s disease,
amyotrophic lateral sclerosis, spinal cord injury, stroke, autoimmune disease, inflammation, IBD, IBS,
sexual dysfunction, hypertension, retinal degeneration, lung cancer, colon cancer, breast cancer, uterus

cancer, prostate cancer and cholangiocarcinoma.
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