WD 2010/ 006939PCT/ EP2009/ 058468 - AM NOTETRAHYDRO NDAZOLOACETIC ACIDS  The
present invention relates to novel am notetrahydroi ndazol oacetic acids,

t hei r marmibaoctume3ophar maceuti cal conposi tions cont ai ni RgTiERRINIASKICE hei r
use as CRTH2 5 antagonists. Prostaglandin D2 (PG2) is the major prostanoid
produced by activated mast cells and has been inplicated in the

pat hogenesis of allergic diseases such as allergic asthma and atopic
dermatitis. Chenpattractant Receptor-honol ogous nol ecul e 10 expressed on
T-hel per type cells (CRTH2) is one of the prostaglandin D2 receptors and is
expressed on the effector cells involved in allergic inflanmmation such as T
hel per type 2 (Th2) cells, eosinophils, and basophils ata et alL, FEBS
Lett 459° 195-199, 199M|NQEETBAHB’ INRAZOLOARETIG: é _stimul at ed
chenotaxis of Th2 cells, eosinophils, and basophils (Hrai et aL, J Exp Med
193: 255-261, 2001). 15 Moreover, CRTH2 nedi ates the respiratory burst and
degranul ati on of eosinophils (CGervais etal., J Allergy din |Imunol 108:
982- 988, 72HOp)esenhihventon hzkatpsdmluotzélmminbtep*abWt*bthoacgtucea@dk,itheus in Th2

cells (Xue et al J | mmuno 75. 6531-6536 enha es the r of
i st am neTPRHIACHILE R TIECeVed] CRIPSEHF SaRETIRS HIom SoR THF RSP 28 FET Y2
34:1283- 129@honiSgdguence vari ants of the gene encodi ng CRTH2, 20 which

differentially influence its nmRNA stability, are shown to be associ at ed
wi th asthma (Huang et al., Hum Mol Genet 13, 2691-2697, 2004). Increased

nurber s SPRAGHAb TSRS R IR Sl Rpeaiiel 1 o0

2972- 2979an&ﬁé§)beeﬁhteple:afted1m thgs)akhtw‘tsslstdﬁatle@mdizeaﬂesywam g a@lengicamrat ory

role in allergic diseas ore antagoni sts _of CRTH2 are believed
o be usertiRgd p@RR dmalie, disboaan =Rl RaERREh SRl asy R R ig mt + on
COPD, 19l | gxsressedbmTthdiperase @él@c(ﬂ?ﬂ%mfdnblcﬁthér ﬂ)gtai?{éhﬁﬂmm re 8@@@C€rned
W th the conpounds of formula |: WD 2010/ 006939PCT/ EP2009/ 05846

R1. , . angsis expressed o0 ecefiaotorigells mvalvedn aflariceinf prmationsseB@sabl e sal ts
and ester f n A ed
descri pti @nbgﬁgﬁg 2 -IWQ%?'@ e??imgﬁm@s aﬁﬂ%a@Pg@gn [ r?\%%ltélon érye‘?gtgggt)b

met hods of 95 A8f 883Q)r it hgs dedn shdowg to hllGEChﬂiE[Rﬁ.ﬂﬁStlUfuldted cheanotaxisoEh2 5 as
phar maceut i

phar mceul L kaboSRIROR! LhaBasSaN TS SR OPRY S 2s8 B8 campRnds ©f

treatiisgg Mwmﬁammz%é@é@rtaem@t@ywrwm ddgaénm@w@fceomn@s
ast hna. Unl ess ot herw se i ndi cat specific terns and

phrases uEeRIVAiF &l ié\”a@s\/c@fﬂbtﬂ'aﬁn%'n@%9&219@‘38a2%0@eﬂdﬁeasHte I?@P'H%W The
term " noi f e that is
attached ?%drgmlt%hﬁrﬁétgbgc Ilrg-Pég[ﬁecu% Sé%;’(l?(g%eeto%lr? %’??Jg)béﬁa bon s 't her eby

f ormi ng pand eoharmasﬁheceibase Pbhistaaing from basophis iMbsemuREUcRyamanet 4k3 of
formula | Clin Exp Allergy 34:1283-1290). Sequence variants of the gene encoding CRTH2,

20 which differentially influence its mMRNA stability, are shown to be associated with
asthma (Huang et al., Hum Mol Genet 13, 2691-2697, 2004). Increased numbers of
circulating T cells expressing CRTH2 have also been correlated with severity of
atopic dermatitis (Cosmi et al., Eur J Immunol 30, 2972-2979, 2000). These findings
suggest that CRTH2 plays a proinflammatory role in allergic diseases. Therefore,

25 antagonists of CRTH2 are believed to be useful for treating disorders such as
asthma, allergic inflammation, COPD, allergic rhinitis, and atopic dermatitis.

The invention is concerned with the compounds of formula I:



15 refer to noieties that are attached to the core structure of fornula I
by one or nore chem cal bonds as indicated. In reference to a particul ar
noi ety wWiwb 20m006939n0r e hydrogen atons, the term "subst ipCuterdioonsdses s t o
the fact that at | east one of the hydrogen atons of that noiety 20 is

repl aced by another substituent or nDieiy. For exanple, the term"I| ower

al kyl substituted by hal ogen" refers to"the fact that one or nore hydrogen
atons of a |lower alkyl (as defined below) is re§ aced by one or nore

hal ogen atons (i.e, trifluoronmethyl, digluoro yl, fluoronethyl,

chloronethyl, etc.). Simlarly, the term Ao cycl oal kyl substituted by
| oner alkyl" refers to the fact that one 1®. WO

2010/ 006939PCT/ EP2009/ 058468 - 3 - hydroge bmrs of a | ower cycl oal kyl (as
defined below) is replaced by one or nore | ogfer al kyls (i.e,

1- met hyl - cycl opr opyl , 1-ethy|-cyc|oprq§¥l, gt c.) The term "optional ly
substituted" refers to the fact that one>grWwime hydrogen atons 5 of a

nmoi ety (with one or nore hydrogen atons) d¢anO be but does not necessarily
have to be, substituted with another N uent . The term "al kyl" refers
to an aliphatic straight-chain or chai n saturated hydrocarbon

noi ety having 1 to 20 carbon atons. cul ar enbodi nents the 10 al kyl
has Ito 10 carbon atons. The tgom "l pwer al kyl" refers to an al kyl noiety
having 1 to 7 carbon atons. In p t@H 9 enbogli ments the | ower al kyl has 1
to 4 carbon atons and in other particular enbodi nents the | ower alkyl has 1
to 3 carbon atons. Exanpl es of | Ower 15 al kyl' s i nclude nethyl, ethyl,
propyl, iauppbayhgcentitslly,adceptaiie/saltssad stesd tharedft wihereu@Qy R1-Rhand er m

"l ower cycloalkyl" refers.to a saturated or partly. .unsaturated.non;.aromtic
nydr ocar b G8TEC ol SeRie e adsRbeh ShESn" b sadiibBned Sl iann o m
aring strretuﬂéslm@meﬁmweﬁamifa@mﬂh?)ahawbmgitnélcudqbo@mt opfopipila | &ywkpbutyl,
cycl opentyl, 20 cycl ohexyl and cycl oheptyl. The term "l ower al kenyl" refers
to an éli@ﬁ@?@%ﬁ%%*@?@H¥mﬂﬁ§ﬁﬁnéﬁoﬁkﬁﬁe%§HCQﬁ@mﬁoHV@ioE%@EQWPHBF@R9fhaving
2to7c¢c t Nqy | - e bond. In
particulgﬁmgggg |§gﬁks {ﬂ§¥hgggﬁigﬁﬁg§§f&ﬂggﬁﬁﬁﬁgﬂgk§§$ﬁgﬂﬂé %gﬁgns, and in
ot her enbddéasasta)d disorless asgdsiaiednithghatiesapioesucit as agmanl kenyl s i ncl ude
et henyl, 1-propenyl, 2-propenyl, 1 -butenyl, 2-butenyl, 3-butenyl and

i sobutenyl. The term "l ower al kynyl" refers to an aliphatic straight-chain
or branchggdteebattierdfselyditaear tefoldviag)speaic tgmid atd phesebosedirntie and
havi ng at | east one c?[bon-tocgiggn }ri | e bond. In particular enbodinments
the | dfer 9@3KPHYT aRdS as 5010/ 006939PCT/ EP2009/ 058468 - 4 -

Mg @re dg
atons, and in other enbodinents, 2 to 3 carbon atons. Exanples of |ower

al kynyls include ethynyl, 1-propynyl, and 2-propynyl. The term "l ower

al koxy" rEheternt onaiely” riestty ancatRm ergreep f Fnemicaiwepnagkglongsthet gef i ned
pr evi ousl Xttaéﬁé@rfBlaﬁEth%fr a%ém%rr n?dlé(&ﬁ% b?%hgtdr%?orje%%lewgal hgg)f%?reg%hoxy’

npr opoxy, 1 SOPropoxy, n-butoxy, Tsobutoxy, sec-butoxy an ert-pbut oxy.

The t er m formaimgrparyof @aidleviye. Fef @anple, theevanables)R+,(RER, and R ef formulesl | ower
cycl oal kyl _as defiped previously. Exanples of |ower cyclpal koxy noieties
ol ude GRAIBIRGIRYSLBELAE eYRIEdAtRRboreRRIcHUP A TG [ BY RRRSY MO e or s
to the nmogdnicalBdhasRs inBeegign R is | ower al kyl as defined previously. An
exanpl e of a | ower al kanoyl is acetyl. 15 The term "heteroatont refers to

nitrogen, oxygen, or sulfur. The term "l ower heterocycloal kyl" refers to a

sat ur at ed i i i j to 7 ring
at ons bonlgegfe{?%%% ﬁ)eér’jB? @fcp %?h?dietp mg@fﬁﬁﬁ‘{eh%&?g@:‘ %E%Q?H%%ﬁr t hree of
the ring ‘substituies” aefbet rtbatfashtindti dtdcdshen2 @f trerhydrogen atamgs af thias maiety car bon

at oM., ) Al BXBIBLE b Tandtre? Wbs & S HGERR Fof exafnrie thé By A8wEAikt ! -
substituted by halogen” refers to the fact that one or more hydrogen atoms of a lower
alkyl (as defined below) is replaced by one or more halogen atoms (i.e,
trifluoromethyl, difluoromethyl, fluoromethyl, chloromethyl, etc.). Similarly, the term

“lower cycloalkyl substituted by lower alkyl” refers to the fact that one or more



The term "l ower heterocycl oal kyl oxy" refers to the noiety R-0-, wherein R
is a |lower het erocycl oal kyl as defi ned above. An exanple of a | ower
het er ocycwoabilwioessy i s 25 tetrahydropyran-4-yl oxy. The PeT/mP20001088468

al kyl sul fanyl” refers to the nmoiety -S-R, wherein Ris |ower alkyl as
defined previously. Exanples of |ower kyl sul fanyl s i ncl ude net hyl sul f anyl
and et hyl sul fanyl. WD 2010/ 006939PCT/ EP2009/ 058468 - 5 - The term "I ower

Syl oot RSt T bl S PSP vy <

| nch ude CARPRISRIL UL KPRARNL - pbroBploye opentyl sul anyl. 9
wherein Ris |lower heterocycloal kyl as defined previously. An exanple of a
over ol 7 ST BRYSHIB S ESMed TeRHE Pledabiahal kol A hyoradBf G

al kyl 30 ofsa dwietnewlitipore icousdry hydrogyeplatsmef 9ém\mrbwcldoyetsmlt héc&dsa.rilynclll ude
e oo S B Mop DR, e SIS
previously. Exanples of |ower cycloal kyl sulfinyls include 15

cycl opropyl sul finyl, cyclobutylsul finyl and cyclopentylsulfinyl. The term
"1 ower helleg taryrladen pfessita pRyliphatisr draightchaleonkyieaehed-ghan sriurgiegrein R i s

| ower hetgyr I ! i . : I £

et er ocyc TSP Pariey BVl RE20 BAREhHEmE. \FBaREARD sPElaifen@Hs o e,

al kyl g0l f akyllHasrefeetGcamontadommi ety -S(0)2-R, wherein Ris |ower al kyl as
defined previously. Exanples of |ower alkylsulfonyls include nethyl sul fonyl
and ethylsulfonyl. 25 The term "l ower cycloal kyl sul fonyl"” refers to the
noi ety - StlHe Zerfd "laveeT Bk " Rférs th @nediky Yi6dies Heing? s telB ash &bmél QHs! Y.
Exanpl es of | ower cycl oal kyl sul fonyl's i nclude cycl opropyl sul fonyl,

cycl obut yPaticglanrgmbadimnenye Itﬁ)l@meyaﬁwl @y to 4 carbaneatogisnamd ipvather

het er ocy chaabiut sibbaridnis BRI Blver bikyl figs T8 Slokrsor BbAie EHDIES B Ruie? 30
| ower heterocycl oal kyl as defined previously. An exanple of a [ower

het er 66y célows knydlsdd fettyll, éteylpgropgl, istipnedyl Yyl sobytyl, segutyl and tert-butyl.
2010/ 006939PCT/ EP2009/ 058468 - 6 - The term "l ower al kyl carbonyl am no"
refers to the noiety -N(HC(O)R, wherein Ris |lower alkyl as defined
previ ousl Yhe BtANMdWRS SfcldaiETrefdrk Yo 8 3aRaatedadr paey Lmgdtued non-aromatic

nmet hyl car bonyl am no. and et hyl carbonyl am no. 5 The term"| ower

al kyl sul fR¥PearPAB TN ePRiety Hayinthe tehicatyon Npm@m@ﬂ,m%@ﬁét%fomasﬂ%w

al kyl as irned ' f I hads i nclude

ot ] oul oo ng g B Pyl Gl oo, P LXTEIBENR

di al kgDantyaichexgf andcyaohapdylnoi ety -N(R)(R ), wherein Rand R are 10 | ower

al kyl as defined previously. An exanple of a |ower dialkylamno is

di nret hyl am no. The term "l ower trialkylsilyl” refers to the noiety

_ASi (R ( R’I TIﬁ&]'E'érrerItﬂﬁ'l @imk@yl'ﬁ?fa@fﬂo Erln ajwiplealtISmm_ igI&tlr-]df'lbeIir] lastl)@atT:iﬁ@@-dhaihevLo:Jsl y.
n exanpl e a lower tria silyl is trimethyl si . e term"hal ogen"

refers t oh@?%fi‘r@?? ”Eﬁ'efﬁflrl?&’wyé EhJ( GREPONRBHS K ri‘%/('ﬂﬂ at least ‘?rl?n(Faéégn'(BQ'her W se

i ndi cat edgarhBR doBP B BIRGANIRGRRICURT eribsHiPentsahe ISwdalkdls/| WRS ety 2farBor0

hydrogen atom (-H) and not H2. Unless otherw se indicated, the term"a

conpodhd abmshand @ ailesaemipodiraeniend budgagfon atoms. Examples of lower alkenyls
include ethenyl, 1-propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl and

isobutenyl.

The term "lower alkynyl" refers to an aliphatic straight-chain or branched-chain
30 hydrocarbon moiety having 2 to 7 carbon atoms and having at least one carbon-to-

carbon triple bond. In particular embodiments the lower alkynyl has 2 to 4 carbon



formul @a" or "conpounds of the forrmula” or "conpounds of fornula" refers to
any conpound selected fromthe genus of conpounds as defined by the fornula
25 (i ncl ustorgroamoyosphar maceuti cal |y acceptabl e salt or egcempredovassscsuch
conpound). The term "pharnaceutically acceptable salts" refers to those
salts which retain the biological effecjiveness and properties of the free
bases or free acids, which are not biolbgically or otherw se undesirable.
Salts may be forned with inorganic_acids such 30 hydrochl ori c _aci d,

hydr obr onf®Me AH '%Bi*‘ﬁﬂﬁﬂlpogﬁ%l?tsn?fq%&a%r@toﬁﬁo%ﬁﬁs8 loWeaglkyine 1 i ke,
prefer abliﬁcl@}dgre‘ﬂ‘ﬂf?'lyﬂﬂi-ﬁro%%ﬂ; aRdg-RbP@ic acids such as acetic acid,
propionic acid, glycolic acid, pyruvic  acid, oxalic acid, nmaleic acid,

mal oni ¢ acid, WD 2010/ 006939PCT/ EP2009/ 058468 - 7 - salicylic acid,
succinic i ' j o t.ari ¢ .aci Ci h.Li | i.c. acid,

ci nnami ¢ g@% 4 rra%r@éerjlaﬁlé c?%r,erarr@t %r’f‘gos'u f'?ﬁﬁtb\égreg? %’Fﬂ%"ﬁ%@%@gﬁi c acid,

pt ol uesesdédfinedi pregiously. Exanelied cfisiver alkaxylnioistieksiikaudé medloakyt ethoxysal t s may
be prepared b¥ the additi 3;1 of an inq%(gani_ﬁ Pase or &n rgani c base to the
free aci dPTOBQKY:dSEPraROXY, OPUPHMISHPUINY: §EHPHIBY A0 REOWRRY- but are not
limted to, the sodium potassium |ithium amonium calcium and

magnesi um salts and the like. Salts derived from organi c bases include, but

are not | 1he tesm 1Qvergyckadifoxyr faiensyio the awirtnrQ:R.ameeresy Riisloyves syalealkyl
substi t ut '.&Plél’ ' di j St ] cyclic
am nes an%gggiﬂ C gkf&g)%@haér}%@m@;géﬁéwgggﬁH@gb%rggﬁé@%&lli&rﬁﬁ?%ﬂﬁéxy

tri metibyl amd ogclodéhtaxyet hyl am ne, triethylam ne, tripropyl am ne,

et hanol am ne, |ysine, arginine, Nethylpiperidine, piperidine, polyam ne
resins and the like. The conpounds of the present invention can be present
in the forie edmphswérarRaidyrakters a8 aRPMARNE-G@)IR,. wHéreIrCRIP RS 214 a he
present invention can 15 also be present in the formof zwitterions.

Part i cul ad¢finegrreewippgly. ﬁiﬁaﬁmﬁpgé&‘*’?r ket Aeetyal t s of the conpounds
of the present invention are the hydrochloride salts. The conpounds of the
present invention can also be present in the formof pharmaceutically
acceptlabl Ehesarar ‘hefaroatom’tratersrta hiyrbgandoegknl orestifer.s of t he aci ds of
formula | to be used as prodrugs). The conpounds of the present invention
can also 20 be solvated, i.e. hydrated. The solvation can be effected in

t he cour seh@tertTeowdmetadicytibaByPrsferstd Psattifdted @kFaﬂllyQﬁ\%aiueredaﬁ)rﬁ
consequence of hygroscopi c properties of an initially anhydrous conpound of

formla | BTOMAIEdNOdRPIeaRdAAdS 7tmatﬁﬁ\?ebc_%r}‘i’@dst%%th%ioef@ﬂ'ﬂeﬁr”'?%r mul a but
differ i nStPU@?@%%@iﬂ%ﬂé%é%ﬂ%@é%f He ARNEidns Ria h&IdatéhUMIcQhet he
arrangenment of their atons in space are termed "isoners.” |soners that

di f f e20i nrentaining riaggiomatare tatkies atoasorfin exargpacé adeower ketgratycloalkyl is
"stereois s". Di_astereoners are stereoi soners with opposite

confi gur a%?%hy%rppgrtﬁg-%y[ nore chiral centers which are not enantioners.

St ereoi soners bearing one or nore asymmetric centers that are non- 30
superinposable mrror inmages of each other are ter "enantigpers."” Wen a
conpound PR eI RWerhatero y@eﬁ@élp,xyfrs erg s @Oty Fgg-gcdff BiFRoiha ©Wsonded
to four dhétéﬁfcg%aﬁk PAP8efifb PR dveO AR BRI Solver RS BkcRalldibxgnant i omer
can be WO 2010/ 006939PCT/ EP2009/ 058468 - 8 - characterized by the absolute
conf i gbr atetrehydopyten-4by\piet ri ¢ center or centers and is described by the
R- and S-sequencing rules of Cahn, Ingold and Prelog, or by the nmanner in
whi ch the nol ecule rotates the plane of polarized |ight and designated as
dext r or ot @heternoiowevakysafanyy réfereto theandiedy -S-R( whereho Reis Sowersgllegd tasvel y) .
A chiral conpound can _exi st as_either individual enantiongr or as a

T xtur et RTEOTDTOROHS G: ERembia o 1 RSy H BocERe R U @Rl | orrer s
is call edethylsupg®m ¢ m xture”. The term"a therapeutically effective
anount” of a conpound nmeans an anount of conpound that is effective to
prevenf, alleviate or ameliorate synptons of disease or 10 prol ong the
survival of the subject being treated. Determ nation of a therapeutically
effective anount is within the skill in the art. The therapeutically
effective anount or



dosage of a conpound according to this invention can vary within w de
limts and may be determ ned in a manner known in the art. Such dosage w ||
be adj ustwo 20m/dobes9i ndi vi dual requirenents in each part iPCUIERR00ODASEI6S

i ncluding the specific 15 conmpound(s) being adm ni stered, the route of

adm ni stration, the condition being treated, as well as the patient being
treated. In general, in the case of oraft or parenteral adm nistration to
adul t hunans, wei ghi ng aPproxinateLy 70 Kg, a daily dosage, of apout 0. 1 ny
to about EN®EIMhiPWar Grgloedyiniany!ireies tﬁghemo'qty RovA®I§iIm sy ase

appr OPI i ab@iodki 38 168nb 0 rd ARy, BLarHPIRS of vy BRIy RRIEXAS FRernen 20

i ndi cated.” The 'daily dosage can be admnistered"as a“single dose or in
di vi ded d@)@@%rOI@Y'SlﬂéHYba%@#ﬁtmtﬂW@@M andeycdepetylsulanyhy be gi ven as
continuous infusion. The term "pharmaceutically acceptable carrier” is
intended to include any and all material conpatible with pharnmaceuti cal

admi Bi st rameé ltmrri “rém/l/erdj?grosgci:lualhylsmfaﬁﬁ‘pefaémtr%rgnstsgy aS-R;mtteir%ig[R is

anti bacterial and antifunga ents, .isotopic and absorption del ayi ng

Sgent o, ARWeBNRETOGHAANIA S dSAGCE BrRYRIRN A EARPI & oS phar maceut | cal
admi ni st Tﬁétb%ycl%éFkg%blféﬁSﬂq’J ByrréRIimAY I MaKent i onal nedia or agent is

i nconpati ble with the act’ive conpound, use thereof in the conpositions of
the invention is contenpl ated. Supplenentary active conpounds can al so be
30 incor i 0 St | : 468 - 9
- Lsefu|pg@%%ﬁﬁk$§@@Eﬂ?ﬁ%%ﬁ§pe§§&?§§%? QM%%égégﬁﬁgg&ﬁégﬁgﬁgggg%%ggg?ions
her eofl() casdéinesbpred®uslyi dixadples oflases alkylsuinyisheclodepethylsdfisyl@ad t ake

t he forn1q% taEIets, pills, capsules, suppositories, powders, enterically
coated or®GYEIIM¥r ot ected fornul ations (e.g. binding on ion-exchange resins
or packaging in lipid-protein vesicles), 5 sustained rel ease formul ations,
sol utions, suspensions, elixirs, aerosols, and the |like. The carrier can be

sel ected Th@HHThiowarsysealkyisufinyhaeiers fytherpeietiufS (Pat ovharsin Ris lewer

veget abl e i Q) : il - Ol : yperal oil,
sesane oi ?ﬂ%a?]%ﬁ{aﬁgeiﬁlﬁﬁgﬂﬂc@ésrlf g’é?rlnﬁ%?%gi]ot}&eggucgcﬁgﬁrggg@?ham%lﬂggycoI S are
pr ef el b edcydlaproplylsafimylecysjobpdylsultuyl @andycyClapentyisstiinghi ¢ with t he bl ood) for
i njectable solutions. For 10 exanple, formulations for intravenous

adm ni stration conprise sterile agueous solutions of the active

i ngr edi enTig JerhiGherdiededceEaaRfisain g sstelsviontbe sediéty -8¢0}-Rewhaesie® ignt (s)
in water to produce an aqueous solution, and rendering the sol ution
sterile. lowef Alesopisiaatnt andelingd Brevipisbnt AN exempleofs '9veh, cel | ul ose,

tal c, glu&gg&m E%%mggﬁgmgﬁETQWQQMﬁhL sulfB{t. rice, flour, chalk, s!llca,
magnesi um st earate, “sodi Um stearate, glycerol nonostearate, sodium

chl ori2le, dried skimmlk, glycerol, propylene glycol, water, ethanol, and
the Iike.The conmpositians. may be subjected, t nyent i onal, .phar maceyti cal
ddi t 1 ves TRtk Tk o3t PP Y SO MBI R BINRTRL 1 )P ng
agents, sad tefiried pradiouslyl Exa0501@8 btlopke akylsalfolys friiueametHyiseifbhiend

Sui tabl e pharnmaceutical carriers and their fornulation are described in 20
Renington1§ybﬂg?ﬁﬁceutical Sciences by EE. W Martin. Such conpositions
will, in any event, contain an effective anount of the active conpound
together with a suitable carrier so as to prepare the proper dosage form
for pRopefFhetsrimilawveratyictoalkytsutheyl? eafersi torthe nxdety nStQ-RpreereneR df lowes

met hod of e ] i n f ' f f the
compounds 1Ry S3ERTaRT PERIORT, ElrBhieR e s UB BB e BB as ot

t hi s i nveaydlapropyls@fanyhicrelobutyistifbhy andasplopehtylstdbhylor ester thereof, is
adm ni stered via any of the usual and acceptable nmethods known in the art,
either singly or in conbination. The conpounds or conpositions can thus be
adm ni st ergsl trlidwer(fRetérocydBaRYISGRINyFEEEdrY ko tHUPLIAILRIT)YR, Rierslh & @l |y
(e.g., intranuscularly, intravenously, or subcutaneously), rectally (e.g.,
by supposlower hetsregyolaediil agsiefined areyvirushal Ay examgle ofskiowes! ect r opor at i on)

or by inh ' .aer -1 kb the formof solid, liquid - 10
- or gase@%§h5§§Qé§¥guﬂﬁgw5%§W§§@%%F ts 8h|'suspensions. The adm ni stration

can be conducted in a single unit dosage formw th continuous therapy or in
a single dose therapy ad |ibitum The therapeutic conposition can al so be
in the formof an oil enulsion or dispersion in conjunction with a

l'i pophilic salt such as panoic acid, or in 5 the formof a bi odegradabl e
sust ai ned-rel ease conposition for subcutaneous or intranuscul ar

adm ni strati on.



In detail, the present invention relates to the conmpounds of formula I: R3
and pharnmaceutically acceptable salts and esters thereof, wherein: Qis
car bon orwoi2otoogessy RL i s hydrogen or | ower al kyl optiomalirigp2enaosssss ut ed by
hal ogen; 15R2 and R3 are bonded to the ring containing Q by substitution of
a hydrogen atomof a ring carbon atom and R2 and R3 are independently
sel ected fromthe group consisting of: (1) hydrogen; (2) hal ogen 20(3)

-NH2; (4) | kyl optiopally substit haI 6

| over cycT*&% &Mn Qyi‘ﬁﬁ%&?fl‘r Ogﬂﬁ@ﬂ ¢ ueless tthﬁ%'Ptyml]{I( bj PC% kenyl ;
VIO 2010/ ORGERARTTAFRIANY He409( Brchipes ofaabw»lkylc@%odywaoglml (10)
| oner al koxy; | ower ‘cycl oal koxy; | ower “"het er ocycl oal kyl ; (13)

| ower het®@e r@my@nwnd(qtnylcammamw sul fanyl, | ower

cycl oal kyl sul fanyl, or | ower heterocycloalkylsulfanyl; (15)
| ower aIkyIsquinyI, | ower cycl oal kyl sul finyl, or 10l ower

het er oy cTioatdeyd “‘Saér aiWBuI’(oh@anhmmEWeferbItcyltminb(myw( )8(®)2R, wherein R is

| oal ky| sul f h | oal I I
o kyboar oner aoies aging Pawsr Sl Iebineo Ry PuRt ATV Hhssdnciude
di al kyl aning@hylsyfdnylamino and ethylsulfonylamino.

The term "lower dialkylamino" refers to the moiety -N(R)(R’), wherein R and R’ are
10 lower alkyl as defined previously. An example of a lower dialkylamino is

dimethylamino.

The term “lower trialkylsilyl” refers to the moiety -Si(R)(R’)(R”) wherein R, R’ and R”
are lower alkyl as defined previously. An example of a lower trialkylsilyl is

15 trimethylsilyl.
The term "halogen" refers to a moiety of fluoro, chloro, bromo or iodo.

Unless otherwise indicated, the term “hydrogen” or “hydro” refers to the moiety of a

20 hydrogen atom (-H) and not H,.

Unless otherwise indicated, the term “a compound of the formula” or “a compound of
formula” or “compounds of the formula” or “compounds of formula” refers to any
compound selected from the genus of compounds as defined by the formula

25 (including any pharmaceutically acceptable salt or ester of any such compound).

The term “pharmaceutically acceptable salts” refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids, which are not
biologically or otherwise undesirable. Salts may be formed with inorganic acids such

30 as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and
the like, preferably hydrochloric acid, and organic acids such as acetic acid,

propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid,



(20) lower trialkylsilyl; wherein at |east one of R2 or R3 is a noiety

ot her than hydrogen that is bonded to a ring carbon atomof the ring

cont ai ni O 10a069380n is 1 or 2. Unless indicated otherwcsaEpadoesdses m "0 i s
carbon or nitrogen"” indicates: (1) when O is carbon as depicted in formula
|, the carbon is either unsubstituted by bei ng bonded to a hydrogen (CH)
or substituted by being bonded to the noiety R2 (C-R2) 25 or bonded to the

noi ety R3 (C- js nitrogen, the nitr i S not bonded to
either a W@V'&béﬁ’idtﬁ'uoﬁ% %)?\CNQQB U”%ﬂceaﬁd’ltﬁ’a r('fé?@@ Qﬂ”ﬁeﬁ%? gqgnzgﬁ@q rm"R2 and
R3 are bogH8&micoadidlenahddlicERi, %élhﬁﬁeébli%ﬁwﬁét@@tétﬁéﬂés%'ﬁoﬁiﬁ a@,ch)pdrogen atom

of a ring carbon atonf refers to the fact that and as depicted in
fornul a |tojuengspiéenie acidy Naacedyeystein ta@ld)thaﬂlbe o] rﬂqiéldlonosaitﬁemv berrrepaned

carbon 21 BBl Sl Es I A Mo BUBMALERBIARIR P PLICe o 2

hydr ogen er carbo om absent
bei ng Smmwlf&ﬂﬁ%g%fglaﬁmlﬁa&ééﬂout ar@ not Bmbsd itd UhedoanR%od:HSSRRm, with

th d di t hat d R3 t t | dtagth
e on ot ShER s B 2D S han ST BRRL Vo BRTRER s o

subgener aorbBﬁchSﬁse§ ifAIGAETRAS Sreéthdt PG t'é's%lt§to¢bﬂﬁia$3pf§%bén&éryeand tertiary
(R -enantioners and (S)- enantlorrers) as well as racem c and scal emic

m xt ur es @mé}eéowsubatlwt@ﬂ@rmm@pwﬁtg RAtUEH qcavrélﬁglawﬁstlwt@ 2BIMSSUBRIC of

f la |
Lormul & | e s SRR UfERanGE GUIRY IR ULISRIIARFRPIFRLE B0, OF |
for the (cﬂi}aﬂ’qlmmheohmetl'sjlarﬁlnéotriprlaminESethana]amlne, lysine,. eSg;nlr;e N-WO 0 HO N

100( R) - enant wh _to R3 defi ned ly.
ot hoe MRBRICEn PP o BRBOITR 5T SFRIEARE. are (). enanti oners of

pharmaceutically acceptable salts or esters thereof as depicted in the

foll ow ng_15 subgeneric structural fornula for the gS) enantioners of
f or mul a | The compounds of the present invention can be present in the form of

pharmaceutically acceptable salts. The compounds of the present invention can

15 also be present in the form of zwitterions. Particularly preferred pharmaceutically
acceptable salts of the compounds of the present invention are the hydrochloride
salts. The compounds of the present invention can also be present in the form of
pharmaceutically acceptable esters (i.e., the methyl and ethyl esters of the acids of
formula | to be used as prodrugs). The compounds of the present invention can also

20 be solvated, i.e. hydrated. The solvation can be effected in the course of the
manufacturing process or can take place i.e. as a consequence of hygroscopic

properties of an initially anhydrous compound of formula | (hydration).

Compounds that have the same molecular formula but differ in the nature or

25 sequence of bonding of their atoms or the arrangement of their atoms in space are
termed "isomers." Isomers that differ in the arrangement of their atoms in space are
termed "stereocisomers”. Diastereomers are stereocisomers with opposite
configuration at one or more chiral centers which are not enantiomers.
Stereoisomers bearing one or more asymmetric centers that are non-

30 superimposable mirror images of each other are termed "enantiomers.” When a
compound has an asymmetric center, for example, if a carbon atom is bonded to

four different groups, a pair of enantiomers is possible. An enantiomer can be



WO 2010/ 006939PCT/ EP2009/ 058468 - 13 - R2 R1IS. XN \N) 0O N N HO
0 (S)-enantioner wherein Q R to R3 and n are as defined previously. I n
anot her ewbadiomm®edzt he present invention is directed toPaTEPIPOSFIHON
conprising 5 a mxture (racemc or otherwi se) of the (R)-enantioners and
(S)-enantionmers of a conpound of forrrulég . I'n sone enbodi nents the present
invention is directed to the conpounds of fornmula | A or pharmaceutically
acceptable salts or esters thereof éﬁagsub enus of fornula | 10 wherein Q

" opr 6sent ShHLeREeL RE e BRIQHIE 9 O ORIS FYRIelifCH!ar & GRS
brevi 0us! deddbel ByITHE R-land S-sbQAHIY BDECEMMANRgdIBBnAIASRG! of BYRIU I ON 1 S

directed to the conpounds of formula 15 phar maceut i cal [ y acceptable

salts or ®éneesintwriekbie I@ubg@tajgsme planmlfaollarlméh@htrar@ degignatehes N) as
shown bel / e 1 to R3
and n ar e&’%@roréf@t&@é?pe&%@&%ﬁg € fo%% Oﬁgﬂ%erﬁﬁéwedgnm F\Eﬂh B

preseng i mpowmcameﬂsrmelmrnrwmbaalmamoumés opbs iaomxtdre therﬁobrA

phar maceut | I cceptable salts or sters t her eof erei,n Rl is.hydrogen.
P bt ne s TRRB P ERaiore Tt PRl ers e ol € ReREIG BB of
formula | or pharmaceutically acceptable salts or esters thereof wherein Rl

Is lower alkyl. 10 In another enbodi nent the present invention is directed
to the cohpiaigs‘agherapeutically effective amount” of a compound means an amount of

compound that is effective to prevent, alleviate or ameliorate symptoms of disease or

10 prolong the survival of the subject being treated. Determination of a therapeutically
effective amount is within the skill in the art. The therapeutically effective amount or
dosage of a compound according to this invention can vary within wide limits and
may be determined in a manner known in the art. Such dosage will be adjusted to
the individual requirements in each particular case including the specific

15 compound(s) being administered, the route of administration, the condition being
treated, as well as the patient being treated. In general, in the case of oral or
parenteral administration to adult humans weighing approximately 70 Kg, a daily
dosage of about 0. 1 mg to about 5,000 mg, 1 mg to about 1,000 mg, or 1 mg to 100
mg may be appropriate, although the lower and upper limits may be exceeded when

20 indicated. The daily dosage can be administered as a single dose or in divided

doses, or for parenteral administration, it may be given as continuous infusion.

The term "pharmaceutically acceptable carrier” is intended to include any and all
material compatible with pharmaceutical administration including solvents, dispersion

25 media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents, and other materials and compounds compatible with
pharmaceutical administration. Except insofar as any conventional media or agent is
incompatible with the active compound, use thereof in the compositions of the
invention is contemplated. Supplementary active compounds can also be

30 incorporated into the compositions.



formula | or pharmaceutically acceptable salts or esters thereof wherein Rl

Is nmethyl. I n anot her enbodi nent the present invention is directed to
t he conpowodadsiomoeds® formula | or pharmaceutical |y accepralprealossicor
esters thereof wherein nis |I. In another enbodi nent the present invention

Is directed to the conpounds of formJIa9 or pharmaceutically acceptable
salts or esters thereof wherein nis 2.7In another enbodi ment the present

i nvention |s irected to the conpounds of 20 forrmula | or pharmgceutijcally
accept abl €5& E’@arma%é'%'%ﬁ@afrf?é?gfg’ th m@r@]rﬁthﬁgofgthe CREIPOSHIGRP &5ERA1L $3N B each

other, ar&RQNARAIS Or §dkes! B, HIGGhBOIMDAL G BREtHd % of: tab‘letsoblllé but - not

at the same position as each other, where such positions are i ndicated
bel ow.  \VEBIEVIES, SOBRBIPOTS. ErRrvlws o5uawRlly costed grothen protasiehrmelations ment

th t t I

(e PrescRlq A bl excha gl Rl ap sSSPl il o
I ndependesudtyinee reesssfdrmaiatiohs, snlmlqmwempenswng elixirs( éaarolsalsogamhe( He. | ower
SUbot i 1ot 6 Borbpaah bkl selfcsu B e Stpus PR e BT f¥Se SPpeoredfl ' 20 1Y

al kynyl;  &fimal, 6ta?BJIé<§|n9))chet(c7drlqlrQV@](; @leléﬁeﬁ)’oll sonean ail, mlneral oil,(8) | ower
cycloalkoxy 15(9) | ower | ower fonyl’, or |ower

het er ocyc$Q§@nR%/P%lﬁnlddh§I“ke (\&é)erl %Qi}@le aﬂmwﬁaﬂﬂ%@ﬁﬁaﬁﬁ@@'w@@?ﬁ pesierred

al kyl sul f [

Fri ol iyl STt BRRS, poficlicr et EBHeRm e i 10 Bieraii Bhutons, Fory ¢
t he c@ﬂpoeoraispleffo’rmulaubas foromtraﬂmoma(aelmlmlsaaﬂlqn caropfdeadicdlesajuepuer esters

Lgﬁ;legz i \r/]\go lgeoln% (ﬁ%fi% actlvRe3 |n%|r’ed|enqgse)‘ev%r|]c(:11enrf) &ﬁﬁ% glgtgyeg f%le'lq]g\tﬁg’ id g?:ﬁ\glﬁ)
opt i onal | ngradsiitish) iH @eitdr)o PRARE@EMN aqueous solution, and rendering the solution
sterile. Suitable pharmaceutical excipients include starch, cellulose, talc, glucose,
lactose, talc, gelatin, malt, rice, flour, chalk, silica, magnesium stearate, sodium
15 stearate, glycerol monostearate, sodium chloride, dried skim milk, glycerol,
propylene glycol, water, ethanol, and the like. The compositions may be subjected to
conventional pharmaceutical additives such as preservatives, stabilizing agents,
wetting or emulsifying agents, salts for adjusting osmotic pressure, buffers and the
like. Suitable pharmaceutical carriers and their formulation are described in
20 Remington's Pharmaceutical Sciences by E. W. Martin. Such compositions will, in
any event, contain an effective amount of the active compound together with a
suitable carrier so as to prepare the proper dosage form for proper administration to
the recipient.

25 In the practice of the method of the present invention, an effective amount of any
one of the compounds of this invention or a combination of any of the compounds of
this invention or a pharmaceutically acceptable salt or ester thereof, is administered
via any of the usual and acceptable methods known in the art, either singly or in
combination. The compounds or compositions can thus be administered orally (e.g.,

30 buccal cavity), sublingually, parenterally (e.g., inframuscularly, intravenously, or
subcutaneously), rectally (e.g., by suppositories or washings), transdermally (e.qg.,
skin electroporation) or by inhalation (e.g., by aerosol), and in the form of solid, liquid



(3) lower cycloal kyl optionally substituted by | ower alkyl;

(4) lower alkenyl; 5(5) Iower alkynyl; (6) |ower alkanoyl; (7) |ower

al koxy; (WD 2bovees9seycl oal koxy; and (9) |ower al kyl sul f omgir/EPb@o@Es468

cycl oal kyl sul fonyl, or 10l ower heterocycl oal kyl sul fonyl. In another

enbodi nent the present invention is diH%cted to the conmpounds of formula I
or pharmaceutically acceptable salts or “esters thereof wherein R2 and R3
are independently selected fromthe group consisting of: 15(1) hal ogen; (2)
| ower al k9l QWOP%N&FP%%L'Iﬂfélt"i"%tt%t&etﬁfﬂqai{o%aéﬂs,W%)ﬂ%%@?'”&?}r t'BQICEQ%%

opti onal | ¥oridRedd h SHgIBYNitQIMRE g8 fEMh with EbntifWRTs BEFDYor it B)sid¥Bbse
cycl oal koxy; and 20(6) | ower al Kyl sul fonyl or |ower cycloal kyl'sulfonyl. In

anot her elfigtaiynachiibituie phe sherapevticeeameaesiian ean alseod¢ in the fsmedfgsovihds of

formula | j | - ; I - ein R2
and Re- ar ERUSRERSRERL O bnBACHSL Bt B 8bh T S5 SELFBF phbREiF Atig il

hal oges; tha)foimwéa tiddegradyile sostbingdselestetcohedshipniat entarsods (©3) | ower

al kyl sul f.oB_éI or | ov\gr , C%t(:l oal kyl sul fonyl. I n another enbodi nent the
present i RYEMUSEHal eImiNAi9 t o the conmpounds of 30 formula | or
pharmaceutically acceptable salts or esters thereof wherein R2 and R3 are

i ndependent|y selected fromthe group consisting of trifluoronmethyl, |ower
al kyl sul flordataibile peagent nyenten l@?ﬁ'tgﬁlt@ #eygompaeynds of formula I:

2010/ 006939PCT/ EP2009/ 058468 - 17 - |In anot hengrrbodi ment the present
invention is directed to the conpounds formgla | or pharnmaceutically

acceptabl e salts or esters thereof wherei
trifluoronmethyl. 5 |In another enbodi nent resent invention is directed
to the conpounds of formula I or pharnmace | y acceptable salts or
esters thereof wherein one of R2 or R3 is tr]ifluoromethyl and the other is
sel ected fromthe group consisting of :R19(1)s hal ogen; (2) Iower alkyl

N

éeast one of R2 or R3 is

>

optionally substituted by hal ogen, %;O
N\/ |
o}
>]/(CH2)n |
O
10
and pharmaceutically acceptable salts and esters thereof, wherein:

Q is carbon or nitrogen;

R1 is hydrogen or lower alkyl optionally substituted by halogen;

15 R2 and R3 are bonded to the ring containing Q by substitution of a hydrogen
atom of a ring carbon atom; and R2 and R3 are independently selected from
the group consisting of:

(1) hydrogen;
2) halogen;
20 3) -NHz;

~

(2)
(3)
(4)
(5) lower alkyl optionally substituted by halogen,
(6)
(7)



(3) lower cycloal kyl optionally substituted by |ower alkyl; (4) |ower

al kenyl; (5) lower alkynyl; 15(6) |ower al kanoyl; (7) |ower alkoxy; (8)

| ower cycwoablomoygzoand (9) | ower al kyl sul fonyl, |ower cychreeéoglosssss onyl ,
or | ower heterocycloal kyl sul fonyl. 20 In another enbodi nent the present
invention is directed to the conpounds lgf formula | or pharnmaceutically
acceptable salts or esters thereof wherein one of R2 or R3 is bonded to
position 3 when Qi s carbon and the other is bonded to position 5 on the
ring containing Q étlow‘?réﬂwwér embodi ment the present invention is
directed to the conbols aidanbgF mul a | or pharmaceutically acceptable salts
or esters thereof wherein both"R2 and R3 are not hydrogen. |n another
ermbodi nent the pred@f}loweyeloxsn is directed to the conmpounds of 30 formul a
| or pharmaceuti cal Its or esters thereof wherein Rl is
methyl and nis I. (HW%%&@%@%%‘%CT/ EP2009/ 058468 - 18 - In another
enbodi sent the pregqénjlomey @ptarocydcalkiilr ected to the conpounds of formnula |
or pharmaceutically_ acceptable salt r esters thereof which are (R)-
enanti oners and \Ahe,(f]g} 'ﬁ’"‘%i%? : qﬂﬂﬁkyi‘?fﬂ”n is |. 5 In another enbodi nent
the present inventi@n) iowef al§BUFENYIOIoWee cGaBRRWBSardA, drormul a | or

phar maceutically acceptable salts or esters thereof which are (R)-
enantionmers and wher eilaWRLheterogycloalkylsyifByll, and wherein one of R2 or R3
is bonded to positi i ition 5 on the ring
containing Q and ﬁg}éwﬁ?%gwﬁﬁg@&gﬁ%éécﬁ% ot&f&yg?%gen. 10 I n anot her
enbodilfrent t he presentlowevbeterasyciaallgisulfatyed t o t he conpounds of formula |

or pharmaceutically  acceptabl alts or esters thereof which are (R)-
onaht fomer o and- vindi B F9R: By BBRYIoNer FROGARYEIRER a0 “Ra® < bonded to
position 3 and the otheWet RefepsBsiebalyIREshylt on 5 on the ring containing Q
and at | east one of 15 R2 or R3is trifluoronethyl. In a nore specific

enbodi ment t he predaht oWy ehlylcerParylanifect ed to a conpound of formul a |

selected fromthe U 20
[ (R)-4-(3-brono-5- g? ??'Pﬁ?%%%‘"yf?%gﬁ“z”e@ﬁesm fonyl am no)-4,5,6, 7-tetrahydro-

i ndazab1-y1] - acet i 1arioweedrafylasiner and
[4-(3,5-Dichloro-b nesul f gnyl.am no) -4, 5, 6, 7-t et rahydr o-i ndazol - 1-y1] - ace
tic acid ethyl est 32’6)elowertr|a9k9f3|ﬁ‘/ﬂ]

wherein at least one of R2 or R3 is a moiety other than hydrogen that is
bonded to a ring carbon atom of the ring containing Q; and
20 nis 1 or2.

Unless indicated otherwise, the term “Q is carbon or nitrogen” indicates: (1) when Q
is carbon as depicted in formula |, the carbon is either unsubstituted by being
bonded to a hydrogen (C-H) or substituted by being bonded to the moiety R2 (C-R2)

25 orbonded to the moiety R3 (C-R3); and (2) when Q is nitrogen, the nitrogen is not
bonded to either a hydrogen or R2 or R3.

Unless indicated otherwise, the term “R2 and R3 are bonded to the ring containing Q

by substitution of a hydrogen atom of a ring carbon atom” refers to the fact that R2
30 and R3 as depicted in formula | (independently of each other) are bonded to one of

the ring carbon atoms (of the aromatic ring in formula | containing Q) in place of a

hydrogen atom that would otherwise be bonded to that carbon atom absent being



[4- (2, 4-Di chl oro- benzenesul fonyl am no) -4, 5,6, 7-tetrahydro-i ndazol - 1-y1] - ace
tic acid 25 ethyl ester; [(R-4-(3, 5-Bis-trifluoro

met hyl - bewoenswbdsonyl am no) -4, 5, 6, 7-tetrahydro-i ndazoirAaP2009lofs4aget i c
acid ethyl ester; [4-(4-Methyl-3-nitro-benzenesul fonyl am no) -4,

5,6, 7-tetrahydro-indazol - 1-yl] -acetic al? d ethyl ester; 30

[ 4- (3, 5- D net hyl - benzenesul f onyl am no)-4,5, 6, 7-t et rahydr o-i ndazol - 1-y1] - ace

tic acid ethyl ester: 2010/ 006939PCT/ EP2009/ 058468 - 19 -

[ 4- (3-Br o?’HPSétbtt‘?‘ﬂ)Vtﬁ?r%r\r%)%?h‘%%h H’@rﬁ&%é%t@f‘@'ﬁﬁ)}h%%égéf‘é%%?@, ARt et r ahydr o- i nda
zol - 1- y Linp8héSush? bondddd theSefle carbon atom. _

[ 4- (4- Bronp- 3-fl uoro-benzenesul fonyl am no)-4,5, 6, 7-tetrahydr o-i ndazol - 1- y1]
-acetic acid ethyl ester; 5

[4- (- Br ofree TRfta BANFRRSS e QONIsF M4 1 Bn-ahy sSbbaRd Reoafiazol - 1-y1]
-acetic acid ethyl éester;

[ 4|— (4-Br oemﬁnmaésfdlllplgseim btl;elredjmenrse(&';el, (RRrghamiomegrs and, (8)-énbetisrabngdr o- i nda
zol-1- yl]-acetic acid et ester. :

[ 4-(5-Bro Wéﬁ@ﬁ|r6?%1‘59ﬁ‘10®%&r§'9§0'%%%%/%’}??{o)'0&’PS,%{W@'@FP%‘WB?O-i ndazol - 1
-y1l]- 10 acehtich, &% EorfpbihdsestfBimula | are (R)-enantiomers or pharmaceuticall/y

[ (R) -4-(3-Methoxy-5-trifluoronethyl-benzenesul fonyl am no)-4,5,6, 7-tetrahydr
oi ndazol - acGeptakie salfconestarsehprgof astdepicted in the following subgeneric structural

[ 4- (2, 5- B Ss1 4 : = nyl am no) -4, 5, 6, 7-t et rahydr o-i ndazo
|1 yaT, TeRRb L R PR R S pEHLT

[ 4- ( 3- Met hanesul f onyl - benzenesul f onyl am no) - 4, 5R8B, 7-t et rahydr o-i ndazol - 1-y1
]-acetic acid ethyl ester; R2

[ 4- (4- Met hoxy-3-trifluoronethyl -benzenesulffo am no)-4,5,6,7-tetrahydro-in
dazol -1- yl]-acetic acid ethyl ester; |

[ (R)-4-(3, 5-Bi s-net hanesul f onyl - benzenesul | am no)-4,5,6, 7-tetrahydro-in
dazol -1- 20 yl]-acetic acid ethyl ester;

[ 4- (3- Chl or o- 4- et hyl - benzenesul f onyl a%‘iﬂRl)»S\{bé, 6, 7-t et rahydr o-i ndazol - 1-y1
]-acetic acid ethyl ester; : 0
3-[(R)-4-(3,5-Bis-trifluoronethyl-benzenesyl fonyl am no)-4,5,6, 7-tetrahydro-
i ndazol -1- yl1]-propionic acid nethylZe 25
[(R) -4-(3-brono-5-trifluoronethyl - Bnz fonyl am no)-4,5, 6, 7-tetrahydro-
i ndazol 1-y1] -acetic aci d; /N

[4-(3,5-Di chl oro-benzenesul fon'?P m 2§n 5,6, 7-tetrahydro-indazol - 1-yl] - ace
tic acid;

[4- (2, 4-Di chl oro- benzenesul f onyl @m noz -4,5 6, 7-tetrahydro-i ndazol -1-y1]-ace
tic adDd: R)-enantiomer

[(R)-4- (3, 5- Bi s- 11 {huiomBsiyR1 6 REPARSHIEFORY Rhe@reticisfy. 7- t et rahydr o-in
dazol -1- 30 yl]-acetic acid,;

[ 4- (4- Met hyl - 3-ni tro-benzenesul fonyl am no) -4, 5, 6, 7-t et rahydr o-i ndazol - 1-y1]
-acetic i g - - ,

e (5, 5 o i aa bR K ek lidy o, AR et khoantomerastor - 1-yay - ace
tic acid;pharmaceutically acceptable salts or esters thereof as depicted in the following _

L (3B O e St R s RS RS PR S G P R & 7t et ahydro-i nda
[ 4- (4- Bronp- 3-fl uor o- benzenesul fonyl am no) -4, 5, 6, 7-tetrahydr o-i ndazol - 1- y1]
-acetic



5aci d;

[ 4- (4- Bronp- 3- net hyl - benzenesul f onyl am no) -4, 5, 6, 7-tetrahydr o-i ndazol - 1- y1]
-aceti c asoAN10/006939 PCT/EP2009/058468
[4-(4-Brono-3-trifluoronethyl -benzenesul fonyl am no) -4, 5,6, 7-tetrahydro-inda
zol -1- yl]-acetic acid; 10 3

[ 4- (5- Brono- 6- chloro-pyridine-3-su|foﬁgiénino)-4,5,6,7-tetrahydro-indazol-l
-yl]- acetic acid;

[ (R) -4-(3-Methoxy-5-trifluoronethyl - beﬁéenesulf%%ylanlno) 4,5, 6, 7-tetrahydr
oi ndazol - 1-y1]-acetic acid;

[4-(2,5-Bis- trlfluoronethyl benzenesul fon
| -1-y1l]- 15 acetic acid;

[ 4- (3- Met hanesul f onyl - benzenesul f onyl am no)
]-acetic acid;

[ 4- (4- Met hoxy-3-trifluoronethyl - benzenesuh?éhxbanlno) 4,5,6,7-tetrahydro-in
dazol -1- yl]-acetic acid; 20
[(R-4-(3,5-Bis- nethanesulfonyl benzv
dazol -1- yl]-acetic acid;
[ 4- (3-Chl oro-4-nethyl - benzenesulfony
acetic acid;

[(R-4-(3,5-Bis- tr|fIuoronethy?rbd@tgmesulfonylanlno) 4,5, 6, 7-t et rahydr o-
dazol -1- 25 yl]-propionic acid

R)-4-[(3, 5-bis- trlfluoronethylobenze LEiQwiar met hyl -am no] -4, 5, 6, 7-t et
hydr oi ndazol - 1-yl | | g e

R) - 4-[ (4- Br ono- 2-ch o%?%h(l%ﬁfgtgbegé%gn@ $ 3 %f'qedaprewOTSIX 5,6, 7-tetrahydro
dazol -1-yl | -acetic acid ethyl ester;

R -4-] (lh—ﬁdtl@éﬂbr#bcﬁdlinfehutbfem’retélyd|H\kmﬂ|baﬁ§§luéétedy¢ h-ovetigugitioardanadristhdp, 6, 7-

n
(

a

{(

in

( hyd I | I

8&6?0 6r9§ L0 azgﬁ-% @g-rgg trvlwggac tﬂe?kp nantlomers an\éOS -enantiomers of a
(

n

(

e

(

o]

(

0)-4,5,6,7-tetrahydro-indazo

, 5,6, 7-tetrahydro-indazol -1-y1

nylanlno) 4,5,6,7-tetrahydro-in
4,5,6, 7-tetrahydro-indazol -1-y1
]-
3-

R) - 4- [(Ao@$6wﬁag$&mﬁgkq benzenesul fonyl ) -net hyl -am no] -4, 5,6, 7-tetrahydro

i ndazol -1-yll-acetic acid ethyl ester;

R)-4-[(3-Brono-5-trifluoronethyl - benzenesulfonyl) nmet hyl -am no] -4, 5, 6, 7-

{

tetrahydrg-d

(R - [ (B o pfiolmied:s BiebicReRthis ety itkBtitetg camponds ol fomude, 4

{z I)l yIIIAalcm‘tarmaaeutltedalyiay:be@tablersaltlsforeste)rs therﬁofI (a subge]nus offormulal v
R enzenes onyl) - met am no]-4,5,6,7-tetra r

o T haddo Ihgie QuBpresells GHagRsRoRDteIow ’ ’

3-{(R)-4-[(3,5-Bis-trifluoronethyl - benquesulqugl)-nethyl-anino]-4,5,6,7-t

etr Byl ester;

{ yl)-nmethyl-amno]-4,5,6,7-te

t

{

ahydro- 10 indazol -1-yll-propionic aci d>¢

R)-4-[(3,5-bis-trifluoronethyl-benzene-§g

Q

hydr oi ndazol - 1-yl | -aceti c acid;
R) - 4-[ (4- Brono- 2-chl or o- benzenesulfonyl) -thyI am no] -4,5,6, 7-tetrahydro
dazol -1-yl | -acetic acid; 15
R) - 4-[ ( 2- Chl or o- 4- trlfluoronethyl benzemEEUTOOnyl) nmet hyl -am no]-4,5,6, 7-
rahydro-indazol - 1-yl | -acetic acid;
[

t
(
r
(
n
(
e
{(R) - (4-Brono- 2-fl uor o- benzenesul -vthyl-anlno]-4,5,6,7-tetrahydro
in

(

0

(

o

(

N
(3-Brono-5-trifluoronethyl - bﬁq i1 fonyl) - net hyl -am no] -4, 5, 6, 7-

et rahydro-i ndazol -1-yl | -ackE ¢ aci d;

4-
h
4-
dazol -1-yl | -acetic acid;
R)-4-[
tetrah
R)- 4-[ (3, 5- Di br ono- benzenesul f Opyt{CH@Bhy! - akfi no] - 4, 5, 6, 7- t et r ahydr o- i nda
|
4-[(
ol

| -acetic acid;

3,5-Di-tert- butyI benzeﬁ%sulf onyl)-nethyl -am no]-4,5,6, 7-tetrahydr
1-yl | - acwher@inaRil do R3 and n are as defined previously for formula i.

- 1_ y
i ndaz
In other embodiments the present invention is directed to the compounds of formula

15 1B or pharmaceutically acceptable salts or esters thereof (a subgenus of formula |

wherein Q represents N) as shown below:



25
3-{(R)-4-[(3,5-Bis-trifluoronethyl -benzenesul fonyl)-nethyl-am no]-4,5,6, 7-t
et r ahydr ovodamadoed9yl | - pr opi oni ¢ aci d; PCT/EP2009/058468

[ 4- (3-ethoxy-5-trifluoronethyl-benzenesul fonyl am no)-4,5,6, 7-tetrahydro-ind
azol -1- yl]-acetic acid ethyl ester; 4

[ 4- (5- Bronp- 6- et hoxy- pyri di ne- 3- sul fon')}l am no)-4,5,6, 7-tetrahydro-i ndazol -1
-yl]- 30 acetic acid ethyl ester;

[ 4- (5- Brono- 6-cycl opent yl oxy- pyri di ne- B%M fon
ndazol -1- yl]-acetic acid ethyl ester;

3ami no) - 4, 5, 6, 7- t et r ahydr o- i
006939PCT/ EP2009/ 058468 - 22

- N

[ 4- (3-1 sopropoxy-5-trifluoromnethyl-benzenesful £gnyl am no)-4,5, 6, 7-tetrahydro

-indazol 1-yl] -acetic acid ethyl ester;
[4-(3-ethoxy-5-trifluoronethyl- benzeneﬁ;wfon | am no)-4,5,6, 7-tetrahydro-ind

azol -1- yl]-acetic acid; 5 SNTWOo

[ 4- (5- Brono- 6- et hoxy- pyrldl ne- 3- sul f onyl am nop- 4, 5, 6, 7-t et rahydr o-i ndazol -

-yl]- acetic acid;

[ 4- (5- Brono- 6-cycl opent yl oxy- pyri di Re- 3-| nyl am no)-4,5, 6, 7-tetrahydro-i
ndazol -1- yl]-acetic acid; \

[ 4- (3-1 sopropoxy-5-trifluoronethyl - be/hlzenesul fonyl am no)-4,5,6, 7-tetrahydro

-indazol - 101-yl]-acetic acid, Q/(CHz)n B

{(R -4-[(3-chl oro-4-fl uoro-benzenésul fonyl)-nethyl -am no]-4,5,6, 7-tetrahydr

o-indazol 1-yl | -acetic acid et hyl @ster;

{(R) - 4-[ (3- chl or owHereyrcRo pe Rydruk iy -abe pg eetised pravidushnet formudeni.no] - 4, 5, 6, 7-

tetrahydro-indazol -1-yll-acetic acid ethyl ester; 15

{(R) -4-[(5-Bronp-6-cycl obut oxy- pyri di ne-3-sul fonyl) - net hyl -am no] -4, 5, 6, 7-

t et r ahydr lpréried@mbbditnerit theapeiseat invemtiopt i ireedan the com ounds of formula |

{(R) -4-[(5-Bronp-6-i sopropoxy-pyridi ne- 3- sulfoiy f)1 -amno]-4,5,6,7-te

t rahydPoi %Fé{ﬁfmaﬁey‘l'qa“&@é??%taaé thltston pstess thareof w ereln R '3 hydrogen.
((R)-4-{[5-Bronp- 6- (tetrahydro-pyran-4-yl oxy)-pyridine-3-sul fonyl]-nmethyl-a

nol - 20 4,5,6, 7-tetrahydro-indazol -1-yl)-acetic acid ethyl ester;

R) - 4- [(mmtmr@mbw@bopmwm iDegntionds diréeiad ity theecampoundsnd] - 4,5,6, 7-

trahydr z

R a1 (CraERET e treaTEaly S b n e sLprisR TSRl e R R 1 94 6, 7-

trahydragkyindazol - 1-yl | -acetic acid; 25

R) - 4-[ (5- Brono- 6-i sopr opoxy- pyri di ne- 3-sul fonyl)-nmethyl -am no]-4,5,6,7-te

ahydPoi ndazol - 1-yl | -aceti ¢ aci d;
R) -

i
{
t
{
t
:
( El [for ﬁ(d?lﬁ@'é‘mlﬁécﬁ%ﬁmf@ Jﬂ'eEé(rﬁtarHvé’rﬁ%hQé‘H)re&éH't@'tﬁlﬁc@mééhrfd%rbfl] met hyl -a

(
e
(
e
(
r
(

mn 6, 7-tetrahydro-inda

(sbﬁﬁuladrm’sahafrmﬁyqut&adly attepia I@aaﬂylorl@étez%ﬂwamfmmwh@ methwyl6, 7-
rahydro-i ndazol - 1-yl]-acetic acid ethyl ester;

4-
4-
zol-1-yl)-acetic acid
4
t
4- (3-met hanesul fonyl-5-trifl uoronet hyl - benzene-sul fonyl am no)-4,5, 6, 7-
-4
4
4!

(R) -
0Ot
(R
etr

5[ (OrREleH M ar méﬁ?ﬁ't'(’@”Y PPESRIBPIS et I GB@F&@W&%QTI"Y*E%?'T)” i¥et-hy! - ani noj
, 7- tetrahydro-indazol-1-yll-acetic acid ethyl ester;

[(3 met hanesul f onyl -5-trifl uoronethyl - benzenesul fonyl) nmet hyl - am no]
, Int@qt@@fyqnl@oqlmagme.greyqamtllawtlp@ i dirgeted to the compounds of

<3f§inli1%ﬂ 5 Hrbfdadichy SLUAROREIINL oPEORRGRHES M BRIz 4 . 6. - te

ydr0|n
-4- (3LnEﬂrt¢ﬂhms&1htbmﬂlmbn5trterprb’serdrlmmttlbyllls Ideetztedasme‘mmpamds;oof-4 56,7-te

d 1 t
Ry 40 et Pt ahaaatr yisay SeSaront satS RE RIS ereuIaP R PAHR) - 4, 5,
, 7- 10 tlﬂﬂépélydﬁrﬁlyloméaélﬁ)btﬁbr)’érb BpRletGo & An@EOYRINAR @rat positions 3, 4, or
(R -4-(3-Ethanesul fonyl-5-trifl uoronet hyl - benzenesul f onyl am no)-4 5,6,7-te
:

ahydr oi d@sLBetat tlpq]sa@@éthsglog@scpach other, where such positions are indicated
below:

h
d
e
ahydr lor anudlaeradrmidodidenathet presexati ndvent‘é@|QG&@¢t@66@B%365I’m|ELRB€H§%f058468 - 23
6
6

ST AT
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[ (R)-4-(3-Cycl opent anesul fonyl-5-trifl uoronethyl-benzenesul f onyl am no) -4, 5,
6, 7- tetrahydro-indazol -1-yl]-acetic acid; 15

{(R) -4-[ (Wofb1ozmwes3d-t ri f | uor o- met hyl - benzenesul f ony1) - methyr2@iossals 4, 5, 6, 7
- tetrahydro-indazol -1-yll-acetic acid ethyl ester;

{(R -4-[(3-Ethyl sul fanyl-5-trifluor om::t1 yl - benzene- sul f ony1) - net hyl - am no] -
4,5,6,7- tetrahydro-indazol-1-yll-acetic acid ethyl ester;

{(R) -4-[(3-ethanesul finyl-5-trifluoronethyl- benégnesul fonyl) - met hyl - am no] -
4,5,6,7- 20 tetrahydro-indazol-1-yll-aggtic aci/d’ethyl ester;

{(R) -4-[(3-ethanesul finyl-5-trifluorone zenesul fonyl) - met hyl - am no] -
4,5,6,7- tetrahydro-indazol-1-yll-acetic
{(R) 4-1 (3-Cycl opentyl sul fanyl-5-trifl uor
ino]- 4,5,6,7-tetrahydro-indazol-1-yll-acetl
{(R) - 4- [(3 cycl opentyl sul fany1-5- tr|f6§g£o
- benzenesul fonyl)-nethyl -amno]- 4,5 et
aci d;

{(R)-4-[(3-ethanesul fonyl-5-trifluorg
4,5,6, 7- tetrahydro i ndazol - 1- yII-

| - benzenesul f ony1) - met hyl -
acid ethyl ester; 25

hyl

\l(%(bydr o-indazol -1-yl | -acetic

benzenesulfonyl)-nethyl-anino]-
d ethyl ester;
pet hyl - benzenesul f onyl) - net hyl -
no] 30 4 5,6, 7-t et rahydr o- HH@aZO|71 ylT"™-acetic acid ethyl ester;
(R) -4-{Met hyl143- ( propane- 2-sul f yiriflugronethyl-benzenesul fonyl]-am
ino}- 4,5,6,7-tetrahydro-indazol Y4-yl)-acetic acid ethyl ester; WO
2010/ 006939PCT/ EP2009/ 058468 - 29 -
((R)-4-{Met hyl 43- ( 2- net hyl - propane- 2- sul f ony1) - 5- trifluoronethyl benzenesu
fonyl]- amnol-4,5 6 7-te ah dro-.i.ndazol ic acid e ester;
2R L 2- (TR S RodmenL r 3 RGPS pr e R bR s ul F onyi 1 - a
m nol 4, 5, f@rrﬁuraeltdrqa‘mxadhecemtmnpbcdeméble@@Q@bﬁam@r@meebmmémm and RB

nt anesul fonyl-5-trifl uoromet hyl - benzenesul f onyl) - et hyl

3-{(R-4-[(3-C e

- ani noP- a.resn@emerw@m%ﬁ@ep@q frRra 2 9meup ¢ansisYpe &R ¢ aci d et hyl ester;
34(R) -4-{Met hyl 43- (2- net hyl - pr opane- 2-sul fonyl)-5-trifl uoronet hyl - benzenesu
| fonyl ]- am nol -4, 5 6 7-tetrahydro-indazol - 1-y1)-propionic acid nethyl
ester; halogen

5567 101 Q?PSﬁiiéi Bt aol by STERHledfgg0ga | ony) et vl -am nol-

{(R-4-[(3-Cycl Oper(BaimmuIcg/aaau(yﬁoritrounbnwgummtbuIbyb@méuezmaﬂulfonyl) et hyl -
mno]-4567tetrgdr0|nda ol -1-yll-acetic acid,

((R) 40 { Met hyl 43 (r@ % agkegy| 'fonyl)-5-trifluoronethyl-benzenesul fonyl]-am
inol4,5,6,7-tetrahydyRuer@agayr 1-y1) -acetic acid; 15

((R) 4 { Met hyl 43- (2 met hyl - pr opane- 2- sul fonyl)-5-trifl uoronet hyl - benzenesul
fonyl]- ami no}-4,5,(6) Meétaﬂ@wwo i ndazol - 1-y1) - acetic acid;

34(R)-4-{Met hyl 43- (% A% 2u| fonyl)-5-trifluoronethyl - benzenesul fonyl]-a
mnol4567tetrah ro-1n 1-1-y1)-propionic acid;

3-{(R)-4-[(3-Cycl oqehto&:eessyblbalkpin trifluoronethyl-benzenesul fonyl) - net hyl

-am nol- 20 4,5,6,7 trah a ropi oni ¢ aci d;

34(R) RE-U\/Et hyl 43- ( kyM ﬂ W%GV&B?\E‘?%U@OWWWI uor onet hyl - benzenesu
| fonyl]- am nol -4,5,6, |5Wbehé@p¢/(g;cgya|”{m;fghy|l y1) - propi oni ¢ aci d,
[(R)-4-(3-isopr openyl -trifluoronethyl - benzene- sul f onyl -

am no) 4,5,6, 7- tetréﬂ»@v\@rﬁﬂﬂk@rbolnﬂﬂﬂmacetl c acid ethyl ester; 25
{(R-4-[3-(1-net hyI I i{d-uor omet hyl - benzenesulfonyl am no] - 4,
5,6,7- tetrahydro- |nd @g{él? ﬁu)foﬁ:’yl i dam d ethyl ester;

{(R) - 4-[ 3- (1- et hyl(12ylohep dhkyligrminot ancﬂl uor onet hyl - benzenesul fonyl -

am nol-4,5,6,7- tetr dro-i z 1-yll-acetic acid,

[ 4- (B]ZPsopr opyl - 5- tflsr%ﬁ’(?trm?glfﬁ Fll benzenesul f onyl ami no) - 4, 5, 6, 7- t et r ahydr o-
i ndazol -1- 30 yl]-acetic acid ethyl ester;

[4-(3-isopropyl -5-trifluoromethyl -benzenesul fonyl -am no)-4,5,6, 7-tetrahydro
-i ndazol 1narathgreameodiaient the.pregent invention is directed to the compounds of

{(R) 4-1( r -4,5,6
10 ot 1 oy BRI erna EuqoHp GO RSB BRI [ ReOIBREVi2 B

{(R) 4- [ (ae| |Bd¢p&ﬂdﬁhtlﬁsehecfeldlfmmmm g;dupbmmesﬂiegwrf:f onyl) - net hyl -am no]-4,5, 6
, 7- tetrahydro-indazol-1-yll-acetic acid; 5

{(R) -4-[(3-isopropenyl-5-trifluoronethyl-benzenesul fonyl)-nethyl-amno]-4,5
,6,7- tetrahydro-indazol-1-yll-acetic acid ethyl ester;

((R-4-{nmethyl -[3-(1-nmethyl -cycl opropyl)-5-trifluoronethyl-benzenesul f onyl]
-am nol 4,5, 6, 7-tetrahydro-indazol -1-yl)-acetic acid ethyl ester;

((R)-4-{net hyI [ 3- (1 met hyl - cycl opropyl)-5-trifl uoronet hyl - benzenesul f ony1]
-am nol - 10 5 6 tet rahydro-i ndazol - 1-y1l)-acetic acid,

N

I Y I 1 o



WO 2010/ 006939PCT/ EP2009/ 058468 - 26 - ((R)-4-{[3-(1

, 1-di fluoro-ethyl)-5-trifluoro-nethyl-benzenesul fonyl] - net hyl -am no} -

4,5, 6, 7- twonatyses9i ndazol - 1-yl)-acetic acid ethyl estercT(EPR)09AS{pS- (1

, 1-di fl uoro-ethyl)-5-trifluoro-nethyl-benzenesul fonyl] - net hyl - am no} -
4,5,6,7-tetrahydro-indazol -1 -yl)-aceti ¢ acid; 5

[ 4- (3-nitro-benzenesul fonyl am no) -4, 5,6, 7-tetrahydro-indazol - 1-y1]-acetic
acid ethyl ester;

[ 4- (3- am no- benzendl50R1PERYI - ami no) - 4, 5, 6, 7- t et r ahydr o- i ndazol - 1-y1] - aceti ¢
acid ethyl ester; (2)|ower alkyl optionally substituted by halogen, _

[ 4- (3-acetyl am no- benzenesul'f onyl ani no? -4,5,6,7-tetrahydro-i ndazol -1-y1] -ac
etic acid 10 ethyl (8stomer cycloalkyl optionally substituted by lower alkyl;

[ 4- (3- Acetyl am no- ttgp%%(?%wefnwyl am no)-4,5,6, 7-tetrahydro-indazol - 1-yl] -ac
etic acid, ’

[ 4- ( 3- et hanesul f o) Bwen@idyepzene- sul f onyl - am no) -4, 5, 6, 7-t et rahydr o-i ndaz
ol -1- yl]-acetic acj $j et hyl ester; 15

[ 4- (3- et hanesul for@ lowEh 8KBR¥kne- sul f onyl - ani no) - 4, 5, 6, 7- t et r ahydr o- i ndaz
ol -1- yl]-acetic aqifliower a_IkoxX; _ _
{(R-4-[methyl-(3-pyrrolidin-1-y1-5-trifluoronethyl-benzenesul fonyl)-am no]
-4,5,6,7- tet rahydr(é) lomes £yeloalkoky;-ardcet i ¢ aci d;

((R-4-{[3-(lsopro 1. 00) oL | - benzenesul fonyl]-meth
yl - 20 am no}-4,5, gés?rotq%?%Y;%H?hggfglcyﬁlbg@?ggﬁé i aci d;

{(R) - 40[ ( 3- Di et hyl amlowerhdterotlcloalepeulfyiy.benzenesul f onyl ) - met hyl - am no] - 4
,5,6,7- tetrahydro-indazol-1-yll-acetic acid;

{(R) -4-[(3-Di ethyl am no-5-trifl uoronet hyl - benzenesul f onyl) - net hyl - am no] - 4,
5, 6, 7- t el totereerhibstiizeht theVpresasiahvdntidniis dirdéted to the compounds of

[4-(3-cycl opropyl-5-trifluoronethyl-benzenesul fonyl am no)-4,5,6, 7-tetrahydr
o- i ndazol ferygle lréxhaemaesyically acceéptable salts or esters thereof wherein R2and R3

[ 4- (3 Mot bl in G ddridehtiPL @RI o 97€ BRERM-RRhg Brn0) - 4. 5. 6, 7- tet rahydro-ind
azol -1- yl]-acetic acld,

[ 4- (31bsopr openyl- 54} halbgewnr omet hyl - benzenesul f onyl am no) - 4, 5, 6, 7-t et r ahydr
o- 30 indazol -1-y1]:agetic,acid.: ,

C(R) -4 [ (3- cyci opr dB) VT AR RSl SHOP USSR Y ony 1) - met hy! - ari no - 4,
5,6, 7- tetrahydro-i@yRuer ciclphkylsitionalpsutsktitge b Wy Ieweeslkyl; WO

2010/ 006939PCT/ EP2009/ 058468 - 27

{(R) - 4-[ (3- cycl opr dfy'PWer @koxyyor omet hyl - benzene- sul f ony1) - net hyl - ani no] - 4,
5,6,7- tetrahydro- i(BFWr'c%CIMbI'k'%?E‘éHdC acid; and any pharmaceutically
acceptabl e salt or ester ther eo?. '5 Anot her enbodi nent of the present

i nven2lon is a conpbulewves alkytstuddnylrashowerecygiaalylssdasylst i ng of :
2-{(R)-4-[(3,5-bis-trifluoronethyl -benzenesul fonyl)-net hyl -am no]-4,5, 6, 7-t
et rahydr oi ndazol - 1-y11- 2- net hyl - propionic acid nethyl ester;

2-{ (R) - 4- In(éhdthdr embddifendthenmebyht-inesntionas sl dted td ihe@srhybdurads ¢fo] - 4, 5, 6, 7-

t et rahydr o-
y f%rmula | or pharmaceutically acceptable salts or esters thereof wherein R2 and R3

are independently selected from the group consisting of:
25 (1) halogen;
(2) lower alkyl optionally substituted by halogen, and

(3) lower alkylsulfonyl or lower cycloalkylsulfonyl.

In another embodiment the present invention is directed to the compounds of
30 formula | or pharmaceutically acceptable salts or esters thereof wherein R2 and R3
are independently selected from the group consisting of trifluoromethyl, lower

alkylsulfonyl and lower cycloalkylsulfonyl.



10 i ndazol -1-y11-2-net hyl - propi oni c acid; and
[4-(3-trifluoronethyl-5-trinethylsilanylethynyl-benzenesul fonylamno)-4,5,6
, 7- tetravpdooyionadazol - 1-yl] -acetic acid ethyl ester. 1BcThr2e@onpsaends of
the present invention can be prepared by any conventional neans. Suitable
processes for synthesizing these corrpogzds are provided in the exanples.
General |y, conpounds of formula | can be prepared according to the schenes
illustrated below. WD 2010/ 006939PCT/ EP2009/ 058468 - 28 - Schenme 1

Ti C13, NaBI-1,CN XXI NH40Ac X | The key internediates of fornula Ila and

1D for syddiesdrZdmSodifRnt HENSEEES: ifertiohi$ BIréstkd 4 thPSorRpSRHSst accor di ng

to Schene 1. In this process, a cyclization reaction involving commercially
avai | abl eformtlerliaiipharmpgeswiselyaeceptablgiseiie of Esiers Bergaf wiiateinAtieass enat e

hydr ochl ogd Igfopﬁ)&is %@g%rﬁ%tthk}ﬁxymt hyl - di et hyl -am ne (VI), gives the

i nternedi ate o or mu whi ch is subsequently treated with
hydr oxgl am ne hydrochloride (VI1I) to produce the oxime I X Conmpound I X is

th t to the, 10 d am. no. | Xl ich i
furthor RO TRt et enoRin A IR TE Ee bR Gor i vat i ves
XVa and X¥éanuldirgtenabysitaty a@d':édl%lel)é\éﬂs oF leié%% fHeredfiveherbintdHetofH2 bhe

two) then g{ovj des the corresponding Ila or separately (or as the

m xt ure oR3tfEiflugepmethyl and theotherris selectas! formithe gepupcansistiseféme 1, t he
internediate VII can be prepared by treating cycl ohexane-1, 3-dione (1V)

wi th an equi nol ar anobunt of ethyl hydrazi noacetate hydrochloride (V) in an
i nert 18ol vent such (@sh&pbden; WO 2010/ 006939PCT/ EP2009/ 058468 - 29 -

di et hyl f or mam de oom_t enmper at ure for, abagut m nut es, followed by
addi tion of dimet h@},f%‘t@ﬁ?ﬁkyg&)&q V-SHE?‘_?WH%@&Mr_,‘aﬁ%gﬁp’subsequent |y heating
at 190 C for 2 m nL(B)?ﬁ)wérr\@géloﬁk FapRvaly suslindbu oy 16Wel #k@nce: Ml teni, V.
etal., Synthesis (2002) 1669). ndensation of the ketone VII with

hydr oxyl ami ne hydr déhlower@kenvt11) to give the oxime 1 X can be achieved by
heati ng the reacti q8 e Wi n?F a tenperature between 70 and 90 C (refl ux
tenperature) for 1 tz) hours”’in an al cohol solvent, such as nethanol,

et handb or n-but andb) lowes atkeaoyl;, on can be carried out in the presence or 10
absence of a base syﬁ@ as af%l)ri di ne, sodi um hydroxi de, or sodium acet at e.
Reduction of the o>£i i ¥he correspondi ng amine Xll1l can be achi eved

by using (8) lower cycloalkoxy; and
(9) lower alkylsulfonyl, lower cycloalkylsulfonyl, or
lower heterocycloalkylsulfonyl.
20 In another embodiment the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof wherein one of R2 or
R3 is bonded to position 3 when Q is carbon and the other is bonded to position 5 on

the ring containing Q.

25 In another embodiment the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof wherein both R2 and

R3 are not hydrogen.

In another embodiment the present invention is directed to the compounds of
30 formula | or pharmaceutically acceptable salts or esters thereof wherein R1 is methyl

andnis 1.



titanium (111) chloride (X), sodium cyanoborohydride (XlI), and ammoni um
acetate (XIl). The reaction can be carried out at roomtenperature for
several hwonsio/meegder 15 an at nosphere of an inert gas sech/Eesomiosssegen or
argon (reference: Leeds, J.P. et al., Synth. Conm 18 (1988) 777). The
racem c m xture of carbamates Xva and Ca\éb can be prepared by the
condensation of the internediate Xl w'th benzyl chloroformate (XIV), in

the 20 presence of an inorgani c base (such sodi um car bonate, sodi um
few Shecogsel of

bi car bona'f’eanoé*ﬂers%ﬂ*i’?ﬁﬂ‘“ﬁ% rsasnthveaﬂ'oaﬁ@ e(%‘UBIPP

triethyl agingia I8 HRRNAEYRENY has8 A8bIEsaltder bR theld§ ma%révm sol vent can
be a suitable inert solvent such as tetrahydrofuran, toluene,

1, 4- di oxa¢renkieacraandvdnicio Rhisemediylerain ivd- a nixture of above sol vent

wi th water when an inorganic base is used. The reaction can 25 initially be
carried out at 0 C, and then slowy allowed to warmup to roomtenperature
dur i ng5semeasrathdraamisodifieat teamesemengerftionns thected ¢e theccampdunds dfhus

pr epar ed separated at this stage to XVa an si,ng a, chiral

Pol b ( AP A TRETRe ey e Bxoaeisabt oh cier s i et icingr (-

Hydr ogenoéysitnttrs @aawidrsigl 1 _NasthyDwES 1X¥Ad WhetdR on@roftRiEor RGEIMT € m xture
of the 30 two) to the corresponding amne of fornula Ila or Ilb with

retai ned keides totppsition hend tevethpeisiionded te pesitiond amtherimggraniaines @f 10%
pal I adi um on, 6arORHNES L, 9@3}1{}@@&}@ pcg%%BQPCT/ EP2009/ 058468 - 30 -

at nospheric pressure of h rogen tenperature for several hours, in
an ordéani c sol vent such as et hyI acetate, nethanol, or ethanol. Schene 2

AIternatlve t he key nedlatell ib.c r Vi a an
asynmet 1 10 QHEPROdmSP r&ﬁ%@mnwa%ea%%e%egﬁﬁ?%q BRGuER ot 2

predom nafoghiat ing phRARhEOIRAIIP hesdptallk waks bl 8steydiHeRedfswhitte ared(Fy- pr ef er abl e
in this invention. Reduction of the ketone VII to the hydroxyl conpound

XVI 11 canemrAtigaiess andiwheseiel Rt isimeihyl pys 1oone oh R &% i hociedde RO§HdieN of
formul a Xy Eapbl fhd BfhePS ds‘*‘?(@?lfe% f ofsﬁlomff'o@ﬂ'\éjrl e%b@rﬁt@bﬁ' @TQ,ZI EndafRh 9&?@0@ ).

The hydr oxyl conpoun en convert to It o ana ogue

and XXbb REton R¥ ighrifarcebmetnyte for the formation of XXla using

di phenyl phosphoryl azide (DPPA) (Xl X) and

1, 8-di azabi cycl o[ 5, 4, 0] -undec-7-ene (DBU) (XX). Hydrogenation of either
XXl'a or XX dnpry epedificecdbtpsdrmiitk peesant inPehtich isnectddtovd Edmpblnidbl ty
intact. Reduction of the ketone VII to the hydroxyl conmpound XVIII can be

done enaniorByiEl lsalgcied fropythgaragp gorsistngfi such as chl oro- [ (1S,

2S) - N-(p-tol uenesul fonyl)- 1, 2-di phenyl et hane-di am ne] (mesitylene)

rut heni ung. ; (XVI) in formc acid- 20 triethylam ne azeotropes (nolar
fract 26n [OR)-#r(BeroybanriieoragneBsiA)enzencsdianytamion xé 1x& 7 fieirakysyetrdazobur s,

and t hen few hours (reference: WO
5010/ 0580 subEtetesh B 'S ! Fuji, A etal., J. An Chem Soc. 118
(1996) 25213, 3/8pmsro-denzéngsutfon(laeiihe)-4,616, 7-stratydegd-ind2z6 L B-y(Pacebd acid

Di spl ace tgt of t he hydroxyl group of structure XVIII to give the azido
anal ogues® YN8 and XXIb with a high selectivity for XXla can be achi eved

by treati [ﬁg(264 Eﬂidfﬂ&bfbéhfzeﬁé’émwgﬁn’?% 4 5%‘ﬂt&kﬁ}/@?&’|rﬂ%§élp’ﬂ9l]éé|ceﬁé heig (DPPA)
(XIX) with 1, 8- diazabicyclo[5 - und -ene under anhydr ous

condl Qﬁon%thalteaatel‘t;errperature betvveen -6 and 10 C for 16 hours in an inert
sol vent Sf‘('/i”hﬁ@,é—@!s%ﬁﬂ@o@ﬁwethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazo|-1-

yl]-acetic acid ethyl ester;
[4-(4-Methyl-3-nitro-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic
acid ethyl ester;

30 [4-(3,5-Dimethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid

ethyl ester;



N, N- di met hyl f ormam de. The enantionmers fromthe m xture thus prepared can
be 10 separated by preparative HPLC with a Chiral pak I A colum (reference:
Ho, WB. w0 2al0/006989 Org. Chem 65 (2000) 6743). Hydrogemratrirprooofssagh
enantiomer XXla or XXIb to give the corresponding amne Ila or Ilb with
retained chirality can be carried out il% the presence of 10% pal | adi um on
15 carbon under 30 psi pressure of hydrdgen, at roomtenperature for 1

hour, in an_organic solvent such as ethyl acetate t hapol , or et hanol .
Schene 3 f%h@ %’WQ'ﬁtt%f?%Péaﬁnﬁfhéﬁ'BPPZ%UBé”ﬂ?@ﬁﬁ'é’fé@%@F@ﬂﬁﬁr%'Bd@%‘H'er?e 3,
starting y-hbetlcdhsid Birgf 88@i-at € XVa (synthesis shown in Scheme 1). Sodium
bor ohydride reduction’gives the cor r espondi ng hydr oxyl conmpound XXII1.

Mesyl at i ol4-(@fBromwo-aiflsiermbenganesulfontamupdAcnEg3Ekey apdodearabdsybacetic32 -

fol |l oned t with sodium cyanide (XXVI) generates the cyano
derivati vgé&%rﬁjl?%g%gnver sion of the cyanide XXVIl1 to the nmethyl ester

anal ogae PX¥BronuaB-rhethdiomenzzassliiforiylanaiho pAd, 2 Hetratridio-ogiazol-y si]sacetict he
benzyl carh tﬁ 111 affords conpound I11. 5 Reduction of the ester XVva
to the cof? gﬂ?}’ 8°%& al cohol XXI11 can be easily done with a hydride-donor

reagent Sl‘ldc(hf-@r%nﬁpgitﬂﬂlﬂd?@ﬁ@hwﬂbbﬁﬁeﬂé%uﬁBmﬁbﬁﬂ{ww,&6,$Oie‘t/r%ﬂ9dr%liﬁ8ai’c§-1mt hanol
or ethanol, at the reflux tenperature of the solvent for Several hours. 10
React i on Yi-a¢ets gid 6yl eXR1 1 wi th et hanesul fonyl chloride XXV | eads to

the for i—@?@i@%@%&ﬁé?gﬁ%@re%ulf@y%rﬁﬁéﬁ-&is"é‘.??t@ﬂa@fdﬁ%cﬁéz%%%}ﬂt- in the

presence of idrne, “triethylam ne,
di i sopbopsdatichadichethykestar;an i nert sol vent such as 1, 4-di oxane,

di chl oro w0 tetrahydrofuran at a t rature t n.15 0 C and
oom ¢ enpiRiRnsMebe-Esyaftromathd Bedtefd FPRER R G SRR e v to

t he cyanoinggzélviayli-veetidbidl etebrachi eved by using sodi um cyani de or

pot assi um cyanide in a pol ar sol vent such as dinethyl sulfoxide

N, N- di et KyRsoBifaiflderonsthy-bangenesulionymiaglot. 54h & tetahydredndgze iyt at ur e
bet ween 55. 3 to 4 hours. 20 The nethyl ester XXVIII can be

pr epar ed cfh&%oﬁpgayg ;}géd al coholysis of the cyano derivative XXVI1 in a
sol ut ilon [@f(SHVidihageaultdrybbéenizenasulieniemmo)-#t5,6 Jetetrabygroriadarad-1fdl-addichour s,
or at a hj ge ient})e_rature (reflux tenperature) for a shorter period of
time. 25 ?—@ Ieﬁal ﬁ%e{rsi s of the benzyl carbamate XXVIII gives the key

i nt er medi @t@-Neihoxy3etrifiea@iheiny | uhzBRefdfohlRehitw4, 616, T hetrdiyafremezolk1-10%
pal | adi um on carbon under an atnospheric pressure of hydrogen in a solvent
such as eYlhasRiic acd gihy egtéfat e, or methanol at roomtenperature for several

hour s. %ﬁ@%@@@éﬂﬁ@t’ﬁ%éﬁ@@ﬁé Y ulforiAarning§ 28]) 7‘-‘te§5§¥:cﬁgﬂ@@%%¢-ﬁ-0f

interest of formula la or prepared accordi'ng to
Sul f od91 ayl]-aeetisfacichetryhester;ila, Ilb or 111 leads to the corresponding

Mot ereet Pa e AR AR Ds S BT Rb R B e ooy BTt on

of the i nasd il ates;, XXX, followed by a hydrol ysis reaction.
3-[(R)-4-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-
yl]-propionic acid methyl ester;

25 [(R)-4-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-
1-yl]-acetic acid;
[4-(3,5-Dichloro-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid;
[4-(2,4-Dichloro-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid;
[(R)-4-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-

30 yl]-acetic acid;
[4-(4-Methyl-3-nitro-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic

acid;



Sul fonyl ation of the amne Ila, IIb or Il wth sulfonyl chlorides XXIX to
give the 10 sul fonam des XXX can be easily acconplished using nethods well
known t o wormemwmmeesski | | ed in the art. The reaction is typcraPrkgossss ed out
in the presence of a base such as triethylamne, pyridine, or

di met hyl -pyridin-4-yl-amne in a sui tagl e inert solvent such as

di chl oronet hane, acetonitrile, 1,4-dioXane, or tetrahydrofuran and m xtures
t hereof, at roomt erature for 16 hoyr 15 The, conpounds of interest of
formil a' | -GarDhEeByhbermesreronHEpaPEd S 4 RARAIg SN DR X0k
The react j40B-BRMARS-tERIdrbREtIRibehPeldd@Ifoh RS PIHIT-405, 6 FMtcRAH§SINHBLBI GaNI C
base such as sodi um hydroxi de or potassium hydroxide, in an inert solvent
such as 1ylkaegtisxes@® or tetrahydrofuran, at roomtenperature for several
hours. t byl at i f ounds
00 o pr adaa e eb VAP D A i S P e Al Y8R e
XXX wi sh agtthyl iodide (XXXI) in the presence of a weak base such as

pot assi um carbonat e or sodi um carbponate, in i,nert solvent such as
Dot r ay i r G s sy Char48ngs URTME e i PGS i2eh T oiksits
hours. Hyglsi@l ysis of conpounds XXXI| gives the conpounds of interest of
formula I b. The reaction can be carried out in the presence of an aqueous

i nor gani cl4p4dsRrosB-tafliuaseaietim-hparenasgdonylamsicads?. Bm-tef@hpstiodedazdt-tan i nert
sol vent S%EQC&E’ i§- di oxane or tetrahydrofuran, at roomtenperature for
sever al rs. schéme 5 Conpounds |c, where an al kyl group (R4) is Iinked

t o t héOar @n@tBroma-6ghtdro qygdinar3-46ifatyteaninb )-4 a6 & tettaimydre-ipdaoid edl- accor di ng
to Schenme_5,. by.starting with nucleophilic substitution of conpounds XXXI 1!
(preparedaggt'ﬁie?/cé{ily to XXX or XXXI1) with the al kyl alcohols )(XXIV to give
the et her[(@f{&l\ﬂ@thbmdrimora HeakehasLEen i fHird Y56 B, 7-farnga-on  of
conpounds 1! to conpounds can be achieved by a 20 nucl eophilic
subst i t ut NgaZzellari-pefticwei® an al kyl al cohol XXXIV, which is well known to

t hose ski /@0 i i r M of { tﬁ‘#ﬁ@ 1 _Lumhydri de
or pot ass[:4u@?5(:g!§b%|ﬂg?@,nﬁeltpl%;br?tn? %g?{lﬂ@@?@ﬁﬂr{ﬁé)ﬁg?‘gge , 5(? ?r]eo?j]%ﬂ ?g’] mam de
at a tlénpacaiiciaog;bet ween 100 and 150 C for 15 to 60 m nutes under m crowave

compoundst SR ROR ISP B RO DR RE A By AT vERestet 1 on

can be caggited out in the presence of an aqueous inorganic base such as
sodi um hydr oxi de or potassi um hydroxide, in an inert solvent such as
tetrahydr HT(&rMﬁ”’@?(Yﬁ'tﬁ'ﬂU%O&Qihﬂ:be&‘tzeﬁ%r‘ﬁoﬁwﬁﬁ”é'ﬂ%)r{l5@’?'@”@@’9&'@%56‘01'3. 5
Schene 6 ﬁpé&ﬁtg'ﬁc?d'%' Zn- X' XXXVI | aXXXVlla' R6-Sn(R')3 Me3S1- S1Me3 XXXVI

| a" XXXVl la- 10 Synt'hesis of the conpounds of interest Id is illustrated in
Schemd06. [(Rhit43rBisenstheaasgfonyl-penzengisubornildming )-4cnpddatighydrofindasrctdt vi a
transiti O)E] %r?%t Ia#@uch as pal l adium catalyzed coupling reactions such as
Suzuki ]o 3 gi shi coupling, Stille coupling, or catalytic

si |yl ati oja-(3-@hlblu-§-metyieverezenpslifayidmmo pt B, 6,7 edtraard-irmtazof-1 tyeacetiy |

hal i de conpounds XXXVI (prepared simlar to conpounds X) (X, or XXXII) 15
with the [%1% ropriate reactants )(XXVIIl (boronic acids, organotin,

organozi ”@{(é}ﬂxfyﬁﬁi’é’-{rﬁhwFdrﬁé‘tﬁ?kbér@e'n@%‘@l?brﬂ}’anhiﬁgh_@,‘ﬂ!@,?ﬁeﬁé‘rﬁyo%firﬁﬂé%oi-ﬁe
conpounds of ‘interest Id. In the first step of this sequence, various netal
cat al 2edylbpipidnigaeidact i ons, which are well know to the one skilled in the

art, can he) ysedsto il Gfophdthytikn2HBS LB HSthyl-amino]-4,5,6,7-tetrahydro-
indazol-1-yl}-acetic acid ethyl ester;
{(R)-4-[(4-Bromo-2-chloro-benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-
indazol-1-yl}-acetic acid ethyl ester;
30 {(R)-4-[(2-Chloro-4-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-

tetrahydro-indazol-1-yl}-acetic acid ethyl ester;



20 on the aromatic sul fonam de ring. For exanple, Suzuki coupling reactions
of the alkyl boronic acids XXXVila with the aryl halide conpounds XXXVI to
gi ve conpwonde/oésddyl |1 can be carried out in the preseneer@r2@opsdsb@di um
catal yst such as tetrakis(triphenyl phosphi ne)pal | adi um(0) (Pd(PPh3)4), or
[1,1' - bis(diphenyl phosphi no)ferrocene]ldichloropalladiun(ll) (PdC12(dppf)),
and a base WD 2010/ 006939PCT/ EP2009/ 058468 - 36 - such as potassium

tert-butoxide, sadium_carbonate, or sodium hydroxide, ip.a suitable solvent
such a5 MR GHIBBHTIPG: Bt mensen e ROV SR araBol 518 ugraych:
tetrahydriﬁagf@,m,_yq\@bgﬁc 8¢id "B BERS; thereof, at a tenperature between 130
and 180 C for 15 to 30 m nutes under mcrowave irradiation. Alternatively,
t he react{(Bhg-[caBrapoS-ittveriocatttioyltoanzenesiifonke-ngibyldMach# xbave at a
heated te r. h_as - ger reaction tine. Conpounds
X)0(1/ 111%@%#5@"%%&3@;8‘}%% %légm/g?ét}%ﬂ coupling reactions, which

invEI ?/e t{@R)AF[{ﬁ,?*ﬁHbﬂoﬂ&sbé@@éﬁl esalﬁdwylhmemygva” mixﬁo?]FmS,@o?lhtmwwsro)@ﬁhymlat- and a
ni ckel 10 or palladiym catalyst. Typically, the catalysts are

tris(di be¥|§9?$t&?e?1°é éﬁw)ﬁ%e&i pal | adi um(0) (Pd2(dba)3),

tetraki s(gRi-poengmhesptyebpabnadifaayiLnetmaEning) 4 5,6, paétrafidrenreebat e
(Pd( CAc) 21;(, Dbitlgplt ri phen;l/JIyg)Lﬁosphi ne) d?% I or%i ckelgp( Ni a 2( P%ﬁg) 2) . Ligands
such as t?f'lVBf'ﬁ@@iJPQﬁ@sfﬁhY'rf@,terl, 2- bi s(di phenyl phosphi no) et hane,
tris(tertqbusvi. oS RN ) I € ) [ ' . can
be. car i oA U1 e B TP LR RS SBh PR AT AfoLL S5, P R8RS

N, N- dil fret ingbdza+irglppdmiorsic ecid metingt &steam ne, or toluene at a tenperature

et e O 81 SSEL B 3015 STl S5 PAEF B O

coupl i ng haagdlions-aektid Badaryl halides XXXVI with the organotin derivatives
XXXVI'| a" al so give conpounds )(XXVIIIl. The reaction is typically carried
out in th{éRbﬂe[gdeﬁm@ﬁ-@I@@rb%rmemlél&rm);rgethybewr@&-4,5,6, -tetrahydro-
tris(dibe i dene: : di pal I adi um(0) (Pd2(dba)3),

t et r aki s('ﬁ??‘%ﬂgn{/ﬂf%ﬁgﬁs‘gﬁ%’e) pal | adi un(0) (Pd(PPh3)4) in a suitable sol vent
such a8 28RNANK2AChisrond-friduoremaleyl-tenizaees) fobyl-ntktbyleamsinop4,5,6,7-

hexanet hy] phpsphar am a tenmperature between roomtenperature and 100C
(refer enctg?ra%y@' f'H@?Z‘%ﬁF%'Q?%{‘IC_%‘Q . Med. Chem, 50 (2007) 794). Silylation

of the arﬁR?]-ha[tzi-Beorﬁ@mammd%estmf@nylmaﬁﬂ%nbxm}-4,%,?m@tr&wm@unds 30
XXXVI wi th hexanet hyl di silane XXXVIlamin the presence of a palladium
cat al yst Bdereldsyiereliaatdnzyl i deneacet one) di pal | adi um(0) (Pd2(dba)3) in

conbi nat i Q) Wit Lot : nédiifohy hosipBi- izphenyl
(P(t - Bu) zﬁﬁﬁ?‘,[“*3F‘?%fﬁ%%Etﬁﬂ‘i@?-”?é*ﬁ@\o%%B?%’é%‘%@ﬁc# e A
pyri dgb pletrepidineend@riAPyl)-aeelit 2¢idi nor gani ¢ base such as potassi um

car bonat e r ' oride. | ol ar._.sql vent :

13- ar ot WP S DRI peHeS By ReBp) By A AR 7 By 8o ndazol1
hexanet hyyphostihasiam de (HVPA), or N, N- di nethyl formam de at 100 C for
several h S Pen, L.J. et al. Synlett (2000 801) . drol ysis, of
compound sﬁ)).% 675&37%%%"@"'\%@;1 PREZEFANIA ﬁg L‘”@fthél TW@F‘%]S';};’%@" }Tt%tf @%déo 1 rﬁj_azeplﬁ e
reaction ¢g)-Reti€akigied out in the presence of an aqueous inorganic base
such as sodi'um hydr oxi de, or potassium hydroxide, in an inert solvent such

as 1, 25di Ikdnet-li8, SBisttetiverhyetiof tearenesulfpoyrmednyanainal-4 St r -telealuda-
hours. SCihSQEOM -yl}-propionic acid;
[4-(3-ethoxy-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-
yl]-acetic acid ethyl ester;
[4-(5-Bromo-6-ethoxy-pyridine-3-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-
30 acetic acid ethyl ester;
[4-(5-Bromo-6-cyclopentyloxy-pyridine-3-sulfonylamino)-4,5,6,7 -tetrahydro-indazol-1-

yl]-acetic acid ethyl ester;



The conpounds of interest of structure le and If, are designated in Schene
7. Conmpounds |e, where there is an al kyl sulfanyl group on the aromatic

ri ng can we 2proapegsed by nucl eophilic substitution of thecrioresonssabst it ut ed
conmpounds XXXI X (which nmay be prepared using the reactions described above
for the preparation of W) 2010/ 006939P9T/ EP2009/ 058468 - 38 - conpounds
XXX or XXXI'l) with the | ower alkyl t hi'o¥s XL, followed by a hydrolysis

tion. ds If, th [ | kyl sul f] | | Kyl
G T onyl HrauBOBRPEKE SHF PSR Z AP MBI Ao By SATABIcORIBFOl ho”

sul fanyl ¢9ReUndacildinyi@stdie corresponding sul foxi des or sul fones,
followed by a hydrolysis reaction. 5 Nucl eophilic substitution of the

ydro
f | uor o- suMsBrathexusdafinsameth ykixenzengsuiion Haminpies 5,81 kigtrahkidrerisdagoltlo gi ve

t he 3-al q_géléﬂ‘c Jj anal ogues XLI can be done in the presence of a base,
such as pobtassi um car bonate, cesium carbonate, potassium hydroxi de, sodium
acet at @, [@r(5tBrioatdigictmoxyepyridinea3 soulfgeyliamingid, 56, Neatlyometingbtarirpin de, 10
di net hyl sul foxide, ethanol, water or mxtures thereof, at a tenperature
bet ween 18FUSRF%S0 C for about 30 to 60 mnutes under m crowave

irradiati ?D(S-B\J_OW-B%tyblbﬁbMtyldxﬁ}g)yrriGﬁ*féti’s-@UIf&@yﬂbrﬁi‘ho?h?@&?&é’frbﬁ%r@Llhdé(!dlhOUt
the use of a mcrowave at a noderately elevated tenperature for a | onger
peri od of YIl-e@@tic a®d;Hydr ol ysi s of compounds XLI gives the conpounds of

i nterest Qf Af | @.¢ i - t- | T ce of
an aqueou@ ﬁ%'%’g@hs’éy gégi@%ﬁ@ b%@é?@%%ﬁfl%ﬁl@%§F§7pgs{t'raatshg}lﬁto?ﬁnﬁ§§@0x| de
i n anlDnetyllscktieatidsuch as 1, 4-di oxane or tetrahydrofuran at room

o The. sl (3-SR ELTURH b b ST eI AR e -Soe: GONmUaRRGor0

oxi dant sugh)-zetibwdidagryl esoxi de or nthl or oper oxybenzoi c acid (m CPBA)
(XLll), in_an inert solvent such as dichl oronet hane or dichl oroet hane (or

an aqueoulRs4tI(R-Fara-#-anglepegioxydienzraesylionydwagthylaminol-édfdrat ur e bet ween

O Candr et . 25 Hydrolysis of conpounds
XL gi V%g%bg@%@@ﬁ%ﬁ()&urﬁ@ §§et}%ﬁ%{€(ﬁ g{shtyfpggl%ﬁor mula If. The reaction can be

carri éd olR)-#4H(5-Beorpo-Gseyuiabubdxyapy ratines dtss!ifomgf-geetiyd-aozise]-4,6h7as sodi um
hydr oxi de, or tassium.hydroxi de,. i n_jinert solvent such as 1, 4-di oxane
or tetr ah&?ﬁ?g‘?@' él'ﬂ,aazaq%r'%gﬂwc%(técn%céq SFIY?SStP&r several hours. Alternatively,
conpounds{(Ry4g(BIBrdm6-Bris BeropbRP-pyesine A @ofyndnétbylSempisk4S,6 7-teoappdiod |1 g
can be obt al ned bi/ substitution of the 3-brono conpounds XLIV with

commer ci aNA§ZRviaYii-apelc acid et €steEi d sodi um salts (XLV), followed by

base- cat d 1 ' i 1\ 1§ L bi-ahped

b ough. mukhy 1t B etean e R o PR S MoR AT p R HANEE S

r eact 20n. 4,50, T tetrahiysdrpinsiaask] -y rasetinesionaitylastéersul f onyl conpounds XLVI can

)
dor i vat | RGBS b heredfl e At TRl B b B ekt 87 The +eact i on
can be catetrahgdrovhdazoltibg)-peetkeasie; of catal ysts copper(l) iodide and
i pol ar vent as N N-di r mam de,

L-proline I salt in sol. uc ylfo

1~ et hy! pYRVAIL B G ST Breiing S T8y LHBSMRHROIGH SESET for 30

m nut es UREARHYAFCGHONEY S -JIl-becticesdi@n (Zhu, W etal., J. Og. Chem 70 (2005)

2696) . Hydrol ysi's of conpounds XLVI gives the conpounds of interest of

f or nuRa | {YR)-#Hb-Becroeboiaopm@poky-pyEdine Sds wisnyirmethyl-amisokAdeb ditetiahydjaeous

i nor gani CinBchﬁ-ﬁVI?—gcgﬁc 2 2010/ 006939PCT/ EP2009/ 058468 - 40 -
((R)-4-{[5-Bromo-6-(tetrahydro-pyran-4-yloxy)-pyridine-3-sulfonyl]-methyl-amino}-
4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid;
[(R)-4-(3-methanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-

30 tetrahydro-indazol-1-yl]-acetic acid ethyl ester;

[(R)-4-(3-methanesulfonyl-5-trifluoromethyl-benzene-sulfonylamino)-4,5,6,7-

tetrahydro-indazol-1-yl]-acetic acid;



sodi um hydroxi de or potassi um hydroxide, in an inert solvent such as

1, 4-di oxane or tetrahydrofuran, at roomtenperature for several hours.

N- et hyl awoanioaioeasonpounds XLVI to produce the derivati pves/Efkodolossiasn be
achieved 5 by treating conpounds XLVI with nethyl iodide (XXXI) in the
presence of a weak base such as pot aSS|2§m carbonate, or sodium carbonate in
an inert solvent such as acetonitrile i met hyl f or mam de, or

t et rahydr n at 65 C urs. rol ysis C ounds XLV ves
t he conpo @Iﬁ’g’ﬁ@f m%%y[fow'%rw Igrioggtiy!- bﬁﬁ‘ée%’ﬂﬁ%’&é‘ :’T‘g??hx'aﬁ{nﬁ‘él 6&%9 ed out

in the presaRceohdasblAdHRaLStd é@aew gsfa@se such as sodium hydroxn de or
pot assi um hydroxi de, in an inert solvent such as 1, 4-di oxane,

t et r ahydr@RUALB- awthafmutf@mﬂé-tarﬂw@rmeihylst@meaesuimva mesbhleamlngl -4,5.G e

corrpounds L an amno group on the aromatic ring, can
be pr eparteﬁIah %@3&%#\031 %?Cr % by nucl eophilic substitution of the

fl uor osubﬁR)-qu@ﬂhahaersiuﬂ:fahylx&trmuwdnhetbwltﬂseruehawlﬁom]ramiac)@m,aa&V-t@tmrrwiso-XLI X.
The reactla (ﬁ z “N—i w ried out in a polar solvent such as

di met hyl 'SHPf aB?t'c?\P yﬂr@%ﬁyl formam de, at a high tenperature between
150 and 1@@?5 CT(BCEthEIQeéLﬂ’foﬁQ -ArifubRsMEtAJED e MBS WRM F/1drhina i 3,6, 7 tetraNfaro-
2010/ 0069 / EP2009/ 058468 - 41 - Schenme 10 The "preparati on of conpounds

lj-1mis isHazel-t-Wl-seelimecid ethysesieti ng with 5 corrpounds L, which can be

For mod oyt Eapi Pl ahea e A P DR R PRARE e Bl B 2lo, o °°

di et hyDzi Mahydirb)lndaﬂdldwﬁhadmlcaadwaﬂm gshes reacti on. Hydrogenation of

oD b4 B B G5l o Lo AR BIGES 53 e FRBRRA S

hydr ol ysi ipdgroesyiraspiasg 11. 10 N-methyl ation of the olefins L generates
the internediates LIV. Cycl opro‘ﬂyi!{rﬂderl vatives I mcan be obtained_by
i

treating KRE4 rﬁt%@ﬁ%@%%@ﬂﬂ' ugiomesfgthanzeneswhonyearineit 8.6y~ an ester
hydr ol ysi guLf |H6‘ WQAFEVEGO%@QBQPCT/ EP2009/ 058468 - 42 - Cycl opropyl

I’InngI’ITB.tIO ‘treating the olefins L with nethyl ene

di i odilde {(R)-%#- [é31ﬂu<ni”oeﬁ WIUDrmme(th_yHb)snzmmlfonydb -medloylaaninos4,6l6,4s t ol uene,

t et rahydr .Q chl. t a tenperature between 0 C and
Foom t et PR POrAE LU BP T E B e bEnce: Lacasse. M G etal . 3. Am
Chem Socy(R}-24(3- Eﬂﬂ/féulfénﬂnl%l-ﬂfﬁlhordfh@thﬁ/l b@ize@m@@lﬂbﬁﬁ?rﬁdthﬂ%ﬁmh@]-@BtﬁiVned

t hr ough base catal yzed hydrolysis in the presence of an aqueous inorganic
base suche§§h¥q{@r'0ﬂ@4ﬁ}ﬂrﬂk?@@'%@c'%ﬁir’%§$tGFn hydroxi de, in an inert solvent

such as 1{ @)Q'[ éﬁ‘\%neéﬁgIFnt%ﬂ;@fg?ﬂ%ﬁfnﬁ@tﬁ%bé{zeh@%ﬂ?‘ ZQDﬁ tﬁS/IUérﬁuno g 6 ver al

hour s. rsion o lefins L"to the corr fng sa urated
|nterﬁﬁmt@trebyd;rlorlndazczwh)ﬂhao@tamld ethytastebe carri ed out in the presence of

as ot nanot XAt hy P ARRS AT S P S s fonib afra Rl eatera ="

hours. Thietbhpdro-ineamungsatdticadid;oe obt ai ned t hrough base catal yzed
' 15 such a sodi um

yclr o, del B35t SRR A B et T A He e e BP Sy Sgn g i oxane
or tetrahydreyuédhyd®d-ifdaen)-1 STTRREAE YER étAy sxgarer al hours.

25  {(R)-4{(3-cyclopentylsulfanyl-5-trifluoromethyl -benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid;
{(R)-4-[(3-ethanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester;
{(R)-4-[(3-Cyclopentanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

30 4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester;
((R)-4-{Methyl-[3-(propane-2-sulfonyl)-5-trifluoromethyl-benzenesulfonyl]-amino}-
4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester;



N-net hyl ati on of conpound LIIl with nmethyl iodide (XXXI) can be achieved in
the presence of a weak base such as potassium carbonate or sodi um

car bonat eyoizn10a0689 | nert sol vent such as N, N-di et hyl f ecormreee/058468
acetonitrile, or tetrahydrofuran at 65 C for several hours. The final
conpounds |1 can be obtained through b?ae-catalyzed hydrol ysis in the
presence of an aqueous inorganic base ch as sodi um hydr oxi de or potaSS|um
hydr oxi de t_solvent such_as i gxane or t trah dr

room tenp@’?éfgdﬁ&t?ﬂﬁgé%mta}" WBB?%G'Zﬁ'fF%HY'?'gér@éﬁF@”ﬁé@ﬂ 6RZC GF?é’ Wﬁt hyl
corrpoundsarhln\s}saa@ebete%h?araaﬂdéi&mwa@&md ktRyestehng methyl i odi de

(XXXI') in resence of a weak base such as potassium carbonate, or

sodi um ca%&ﬁ)aéf -Methybl3- Gpﬂmanesasu@nyl)s@émﬂmowemy&bmmsmﬁ@rﬂwnarﬂ@o}
acetonit rj 96 7%”5”@;(1 E%%E?(/Pé@rh ﬁé‘ogé a%ci et Ngg{.érs Transfornmati on of the

doubl e 30 bnd co correspondi ng cyclopropyl ring
deri vabi v@§(R)ah|( Bé:yummnbandswamyl{ﬁgtndoomwmlwémzmemIfdxnglz)m@hwaamm]_\/) in

th 1 | | adi t at
DTl ot B tela AT iael L S P aaR T RYRBHS, 006030 PCT! EB2000/ 058468 -
43 - di chQR) dﬁ{l\hé@mﬂ/b@ﬂ(zzorﬂbﬂfyl bfpane 2&s§lﬁﬂﬁ99f5 trﬁM@FbrﬁéthgilLl@éHz@h@@mdwn

di et hyl ether tetrar&/dro uran, or the mxture of thereof at a terrperature
bet ween 03N 2.6k r@ﬁ)ﬁ@@dﬂd@@'ﬂo&" -BEOPITIE aﬁ@dﬁ@thvlr%ﬁ‘t@rr,ence St aas D. D.

g 2:oar Eljoﬁkgﬂgﬂegtha Etﬁ”fo %ﬁlﬁ;@@@ﬁﬂ%gn? rmﬁf&n)ﬁi‘;oun&XSdI e l’eactl on

can béOcairetnab;zldroundazolﬂhyd} {ac«ﬁmeam@; of an aqueous inorganic base such as
sodi um hy ot assi u roxi de n_inert solven uch as

1% df ox BB EEoPaRenABRH B B el BPar el LRl s
Scherre 114,50, 1 thaHpans- hﬁfalz§| pfy|}td&t|@g@tdyl ene derivative of structure Inis
illustrated in Schene . Formation of conpound In can be achieved by a

Sonogashi (&) édb’tﬁthyld31(@r@@tan©# pfopubre &rlﬁ@owvaﬁ%ylct@nz@a@wUf@nwﬁarraﬂ@}
trimet hyléglgy%@dﬁe@ﬁ]o@& _)ygi &%\gﬁd by a potassium fluoride nedi at ed
yl renoval,

trinmethyl silan sequent ester 15hydrolysis. In the first
step df t{R45btaikyidd-( Zthylmrepm&aetLﬁonw bitrittzarobretmaenae s Uifpny]-

coupling reac n,the ar omi de conpound LVI and

trimethyl %mlné’b]ﬂoé;g&eg?l gﬁgdr&w%&fl nm ﬂ%etﬁzr%%@nce of a pall adi um catal yst
such as 28 ((rot4-guesit- [f3l heparephasipdriyned-pefldorstnetiyPbenfnesulfonyl]-amino}-
bis(tri phenyl 2h0$phl ne)pal | adi um(11) . WD, 2010/ 006939PCT/ EP2009/ 058468 - 44

- chl ori d&>-&afdetialysiaidezs -ty ArgriPnig A9it:as copper (1) iodi de. The reaction
can be cagrirg. F{HICJdbﬁe'?\@ar@S%ﬁSﬁ‘;ﬂ% Ql?lué‘rotﬁ?éﬁylsdé?ﬂeﬁésﬁl dn?g %tﬁmeﬂﬁmo r

di i sopropyl'ethyllam™ne ‘i n an inert solvent sucth as tetrahydrofuran
t ol uedé aof, 55&)7{tptfahydmymg:tazgt31 M}fmt)lélgnl@rﬁmd m crowave irradiation (Bal dwi n,

of compound ARy Gah R butarhz SR EheCbrit e B R Ehs S )
achi eved aminmg-4g®6&st@tmhydﬁouﬁﬁéﬁﬁ-1eyl) peipighicibyidanmoni um fl uoride in a
sui tabl e [ZICD;} vent, such er, tetrahydrofur

N, N- di h Ifor m de,
Gimer byl QRO TOR SO mai Y i 6e RU b STBINO- o Py SRBENIET o' or

several 18qhosII1Sy-AbRY 8 lewf) ¥step Dase such as potassium car bonate or
pot assi um hydr oxi de can be used for the trimethylsilanyl group renoval. The

react 2on {&mr4Ha- &anethelclcmprowl)a5§|u|ﬂucni@nnetfwdrbe@mn@ulfhnsdamrr@ﬂﬂaﬁ@?-
tetrahydrt%t[r%%,? .10 EQ& &3 W étjé reof at roomtenperature for
el ggef

several hours corrp und LI X gi ves the conpound of interest
of fornmul §R)-4- [33Kmeneteak:¢yompr0|ay1 -bérifbaromethybbenzendsofomnylesmimog-4c8,6 AR
aqueous in ani c S sodi um hydroxi de or potassium hydroxide, in
an inert Eeg'laaé‘?fp -BE4P ésﬁﬁaﬁ&m?ﬁl ne or tetrahydrofuran, at room

t enper at ue3tigspropyies-BifludRIhEthy ROSERSEBUlGhylamino)-4,5,6,7-tetrahydro-indazol-1-
30 vyl]-acetic acid ethyl ester;
[4-(3-isopropyl-5-trifluoromethyl-benzenesulfonyl-amino)-4,5,6,7-tetrahydro-indazol-

1-yl]-acetic acid;



Compound | o can be prepared according to Schene 12. The internediate LXI is
formed by nethylation of conmpound LX under strongly basic conditions.

Furt her 2Asohydvmbyssi s of the ester LXI gives conpound | ®@CT/E¥EH09/058468

2010/ 006939PCT/ EP2009/ 058468 - 45 - Conversion of conmpound LX to its

peral kyl ated derivative LXI can be achlgsved with nethyl iodide (XXXI') in
the presence of an excess anount of a rong base such as sodi um hydride in

an inert nt.such N- di net hyl f or mani de, tetrahydrof n or

di chl or on@%kéﬁ@ IS9Py 35-&&*‘%@@}6@' epgRUeny) W%@ﬂaﬁ?ﬂd‘tb »/gi ves the
compound @frahPdreLifghzdM1-fiRbERtEadi@ ethiN8stepact i on can be carried out in the
presence of an aqueous inorganic base such as sodium hydr oxi de or potassium

hydr oxi de{(Ri)-A- [(a:’nlspn@pwl -Bdlifare mstitrogezanesufpox ametip-aninelehpdy 6f ur an, at
roomtenp, t%‘h%?(?f% Iﬁgéza_g ﬂé%etﬁbgég@helo Scheme 13 Conpounds |p and | g can be

achi eved acco conpound of 15 interest |Ip can be
achi eved {(Rp4d( fﬁtsobrcrpemquﬁtmfm@r@aemebemimdsumwl)@Imethwarmeo]ub,(ﬁb and the
approprla% foll owed by an ester hydrol ysis

Vi derivati
reacti on. %SHW% @ ﬁ@c?(t@t?ﬁﬂ e{%" €6 the correspondi ng gemdifl uoride

LXVI can R?aqﬁ@ﬁmll[gleﬂdné/w a@!&b'rWPEJtﬂlfﬁJofréM@nyPBéhi&we%gIﬂérﬂﬂsamlfhb@f olysis
of the et % ester LXVl affor oun

2010/ 006 Y89HCTetratnuw-UBRZeR1 1) iﬁ@eilC‘ﬁﬁ@ Q&Bﬁ(ﬁ%ﬁeﬂ_XI V can be achieved by a
Stille cog)@?_ E{%s{’;ﬁﬁggf, (Ph&h Itcglé é’@ @mo?&ﬁggg/merqféde\éaﬁbﬁﬂ Aoy th

t he appropria stann Ive suc
tributl9gl(4,64, ﬁ{bextyaﬂy{dm}ymalznl 1af)€hdehencmic| dic hydrolysis with hydrochloric

d at 70 C f 18 h t
s R GRS Pt RO S i r?msﬁ%ﬁﬁn%e%ﬁ@w” ABRE i n ¢ he
presence oF &7 ptah rurm@@éoahyﬁya@éw\acﬁ@etrﬁd gstek-s(tri phenyl phosphi ne)

| ad Pd( PPh3 ,
B?S(SI Lﬁgﬁﬁﬁg{&hﬁw ﬂ@%@@ﬂéﬁdflﬁwr@mﬁwa@azgf'ﬁaulfpnylba@im(I@ﬁwm}; in an
i nert sol , W%’tﬁhﬁo ?Ho%%lh?r’ T%déﬂmaéra ethﬂ "%8 anddl oxane , acetonitrile or

m xture o ereo a terrpe ture bet wee 150 C for 1 to 18 hours
under lan @RYSK[30! amrybsyﬂmrepyl})btteﬂmm‘ome@hw benheneseifonypmetiayt-apsnclar ri ed

'?;J;[sl(gl Lgﬁ?ﬁﬁé ayello &?Féga"i)'é(ﬂra&&'g%% (Pd2(dba) 3), and the Iigand

tri phenyl @ Siatayd yRB3fislo ronyetn glbehize nedufoagrening) -4, 8167 gétra s didvihdegapound  of
interest of formula | p. The 15 reaction can be carried out in the presence

of an aquﬂbﬁ%etlorﬁﬁ‘%ﬁmybe%t%e such as sodi um hydroxi de, or potassium
hydr oxi depgim. é’nyr’\ﬂ%r-ttnﬂé@ﬂoﬁ%lﬁﬂ%&&eﬁés&foﬁy%hﬂﬁ@)”& 5%, 7-&@(%?%:@’6’!’%%%@11 at

roomterrperature for several hours. Transformation of the ketone LXIV to
t he géfh dyl-beedici ad;LXVI can be carried out by 20 nucl eophilic fluorinating

o hesy ot NG T SR ARR St h S ST os YD Rofinat B T
[\Ieal\ll-gginfa% hte&ahygl_oh:w?i@icg?nylps%tlmmd ethyl ester FVEA o
sol vent s%ﬁ%hﬁe{ §@fﬁpﬁwr@g§wﬁlgdr' %' 'H%ﬁt%en%u'?w[] lﬂn@egﬁg fle?}r at a

t enper at utre@rap%ﬁﬁaﬁaaidy_qgw ge&ggg,&re and 180 C for several hours
(reference: Lal J. Org. Chem 64 (1999) 7048). Hydrolysis

of coRpoutil)-#N(a- Cg}lwtylf’étrtﬂuﬁmuﬂbybbenmn@mﬁpnyﬁ medhyhanainold.51hé react i on
o CoR B AL BE SRR gl epcucss | norgam ¢ base such as
1, 4-di oxa{QR)-@lF[((s%Gydlmerramﬁit'rmmurmthambemmesmmr)ahenhql doinaddy®6al- hours.
tetrahydro-indazol-1-yl}-acetic acid;
{(R)-4-[(3-acetyl-5-trifluoromethyl-benzene-sulfonyl)-methyl-amino]-4,5,6,7-
30 tetrahydro-indazol-1-yl}-acetic acid ethyl ester;
{(R)-4-[(3-acetyl-5-trifluoromethyl-benzene-sulfonyl)-methyl-amino]-4,5,6,7-

tetrahydro-indazol-1-yl}-acetic acid;



WO 2010/ 006939PCT/ EP2009/ 058468 -47 - Schenme 14 ,01 60 ,sl' N \\ 00 1)
MsCl, LXX XIITITLXVIIT2) hydrolysis/ 9% -S-- N" O Irl's Conpounds Ir and
| s can beweynidwesizzed as illustrated in Schene 14. The a0TIEPR@9IH58468

i ntermedi ate LXI X can be generated by treating conmpound Xl with 3-

ni trobenzensul fonyl chloride (LXVII1), 2%I | owed by reduction of the nitro
group to the correspondi ng am ne group.” Sul fonyl ation of the aniline LXIX,

f ol | owed of t st.er rodu the c nd of interest Ir.

Al ternati @é ) '{E%gjdﬂ'f r%ﬁﬂb’?'gg%ﬁﬂﬁ béﬁsbenF%'Fq’%ﬁngy'EW%Qﬂra@F'ng s affords
the componsds phetdtRfeHidalz5l-1 1)-a2dhit b dthjieug! the amne compound X1 |

Wi th 3-nitrobenzensul fonyl "'oride (LXVII) to give the sul fonam de LXVIII

can be eadR)¢- {E’cébﬂn@lufltaﬁ@@thyé wnfmfcvrmhméqelnzemﬁmfowl]m’@draewsﬂ} lled in
the art. Egr6 ?)f@t‘%@ro rﬂ%zBF?& t|8%'8|dbe carried out in the presence of a
‘as”’

base such Ine,” of dinmethyl-pyridin-4-yl- 15 am ne,

in a sai t[ab(lsemiromehze@ésxﬁnhylam as 5@, theteahyoei-inalazol- Bepaoaiid acid @thyl
1, 4-di oxane, or tetrahydrofuran and m xtures thereof, at roomtenperature
for 16 hot®€’ Reduction of the nitro conmpound LXVII1 to the correspondi ng

am ne der[gv@tanmolbEsene-sulfonyl-amino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid
ethyl ester;
[4-(3-acetylamino-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid

10 ethyl ester;
[4-(3-Acetylamino-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic
acid;
[4-(3-methanesulfonylamino-benzene-sulfonyl-amino)-4,5,6,7-tetrahydro-indazol-1-
yl]-acetic acid ethyl ester;

15 [4-(3-methanesulfonylamino-benzene-sulfonyl-amino)-4,5,6,7-tetrahydro-indazol-1-
yl]-acetic acid;
{(R)-4-[methyl-(3-pyrrolidin-1-yl-5-trifluoromethyl-benzenesulfonyl)-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}- acetic acid;
((R)-4-{[3-(Isopropyl-methyl-amino)-5-trifluoromethyl-benzenesulfonyl]-methyl-

20 amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid;
{(R)-4-[(3-Dimethylamino-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid;
{(R)-4-[(3-Diethylamino-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid;

25 [4-(3-cyclopropyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-
1-yl]-acetic acid;
[4-(3-Methyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-
yl]-acetic acid;
[4-(3-Isopropenyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-

30 indazol-1-yl]-acetic acid;
{(R)-4-[(3-cyclopropyl-5-trifluoromethyl-benzene-sulfonyl)-methyl-amino]-4,5,6,7-

tetrahydro-indazol-1-yl}-acetic acid methyl ester;



can be done using nethods well known to sonmeone skilled in the art. For
exanple, WD 2010/ 006939PCT/ EP2009/ 058468 - 48 - zinc reduction can be
enpl oyed.woheiwmeessbi on typically is carried out under aecuiEP2@0/0s8468 ONS by
using acetic acid, hydrochloric acid, or ammoniumchloride in a suitable
sol vent such as nethanol et hanol , tetrqhydrofuran wat er or m xtures
thereof, at a tenperature between r oom2t enperature and refl ux tenperature
of the 5 nt u ed for_several hours. Foll mnn t he sane cedure as
Che step QR IPSTgRURE TGOyt o ashect T enD i AU B ha. () X vt h
met hanesujct @R roQHbé’idl-qeyl¥ _heefilc Ki@vdrfles the corresponding methyl

sul f onam de. XN drolysis of this sul fonam de | eads to the final 10 conpound
of i nt er ey pharmaseutiealytaceapiehle salt erestedemal. i n t he presence of an
aqueous inorgani c base such as sodi um hydroxi de or potassi um hydroxide, in
an inert solvent such as 1, 4-di oxane or tetrahydrofuran, at room

t enper at uhrother emmemntmmesmebent|heer$tmmesfaacsjmnpnundasméqtédtfrbnnthefgrbh}e

am ne co oun LXIX with acetyl chloride 15 (LXXlI) can be carried out in

the prese¥& 9P hase such as triethyl anine, pyridine, or
di met hyl .m{{] R)YH-[13%- bfls‘tﬁﬂﬂ]d?@mlefhy@-béHtérfé%'uﬁohﬁ)iﬁfetrﬁﬂﬂa\/rﬂﬁé -5 9@ -8&rahydro-
di chl oronet hane, acetonitrile di oxane,” or tetrahydrofuran and m xtures

t her eof , Iadamidnvli@rmeﬁha{mmwﬁ a@JG mefykesterr t her hydrol ysis of the above
acetyl ate np oW o] | N n can
be- car 1 oGRS B SRl e RARRL B AL i 4 S8 B3R} :

sodi undhyiddezdldieylpL-methybsiopiortiy dcidxand, in an i nert sol vent such as

1, 4-di ox etra fur erat ure for sev, I hour s.
Schere 18 Mo 205 G0Us R B BBs e USRS B o npound of
i nterest {fetraffdrobipdaeinaral-asetidl 4c¢ bihyl &stem conpound LXXI 1 as shown in
Scheme 15. This process is simlar to that outlined in Scheme 6, except in
this case the acid as product is directly generated fromthe Suzuki
coupling reaction. The coupling reaction between the brono conpound LXXI I
and cycl opropyl boronic 5 acid (D(XIlIl) in the presence of water produces
conpoufd The campouerdsof the poésany dlveptiopghbdegreparadity qriy)cdnventiovalh conpound

LXXI'l (which ¢ ar ed ccor . tq_scheme 4) ive nd It can
e easi |y EAPY SEBIR PRAST s Sl PeatpbingS et adreeR o PrEeRPE L R ce of “a
pal | adi ungeahpiky sGeserally, adnigdupak lcAtbriiula L e4abe prepared according to the

[1,1 bls(dlphen | phosphi no) ferrocene] di chl oropal l adiunm(I1) (PdC12(dppf))
or tetrakfdEm ﬁ@ﬁ?1ﬂ%8§ I9M-ne) pal | adi un(0) (Pd(PPh3)4), with a phosphine

| i gand (such as tri phenyl phosphi ne, or tricycl ohexyl phosphi ne) and a base
such as potassiumtert-butoxide, potassium phosphate, sodium carbonate, or
sodi um hydroxide, in an inert solvent such as N, N-di met hyl f or mam de,

di met hyl 15 sul foxi de, toluene, ethanol, tetrahydrofuran, water or m xtures
thereof, at a tenperature between 130 and 180 C for 15 to 30 mi nutes under
m crowave irradiation. Alternatively, the reaction can be carried out

w thout the use of a mcrowave at a decreased tenperature such as 130 C for
a longer reaction time (reference: Wallace, D. J. etal., Tetrahedron Lett.
43 (2002) 6987). 20 Schene 16



DOCI VLXXVI u WD 2010/ 006939PCT/ EP2009/ 058468 - 50 - that the starting
material is an acid instead of an ester. N-Methylation of LXXIV with nethyl
i odi de ( X¥&l2p1ogiovess t he correspondi ng N-net hyl at ed net hplcTaErb@o/0E34%3/.
Hydrol ysis of LXXV produces conpound lu. 5 N-nethylation of the acid
conpound LXXIV to produce the N nethyl 3|t8€d met hyl ester LXXV can be
achieved by treating LXXIV with nethyl 9°odide (XXXI) in the presence of a
weak base such as potassi um car bonat ?dl um car bonate, in an inert

sol vent such as N, N-di net hyl f or mam dgteé%x-oni trile or tetrahydrofuran, at
65 C for several hours. 10 Hydrolysis of the ester LXXV gives the conmpound
of interest lu. The reaction can be carried out in the presence of an

aqueous inorganic CRH.a& sodigmmqg@u_@@qi de or pokassi um hydroxi de, in
an inert scdhvent suchgas 1, 4- di oxang or t et r ahydr of ufjan,TicgtNaBOM

t enper at ur %gosever\al hours. {57 LE@ Al t ho rtgin exenplary
enbodi nent s e dep‘i—pt‘e‘d"a Ses ourrds—ed t he present

invention can be prepared usi n)gJappropri ateéT );,M ng matgibad s according to

the met hods dgscri bed Jgener al oy herein and/ or ky nethods 20 available to

one of ordi nary skill®~n the arvn Materials and Imstrumentstion In General

I nternmedi ates and fi YAl conpounds were purified by either flash

chr omat ogr aphy 25 and/ or preparatl ve HPLC (high performance Iiquid

chromat ogr aphy). Flash cheQpe e Eghy was pe ormed using (1) Qhe B| ot age
21725

SP1 TM system and tlhe Qug rtrldgeN (from Bi ot r (2)
t he | SCO Conbi R’a ) chromatmgraphy i :@EomT

Inc.); unless, otie se‘rrot‘e‘d_'I‘h'e"sHl’\b and |ze |I|zed
were: (1) KP-SH/TM 60 A, particle N2e: 4060 30 mc rom Bi ot age AB);

(2) Silica GeP CAS registry No: 63231767-4, partlcle spze: 47-60 micron; or
(3) ZCX from Qxpgdao Hai yang Chem cal "Cg,, Ltd, pore size:xvE00- 300 rresh or
300-400 nesh. Preparative HPLC was perforned on a reversed phase WO

2010/ 006939PCT/ EP2009/ 058468 -51 - col um using an Xbri dgeTM Prep C18 (5
[im OBDTM 30 x 100 mm colum (from Waters Corporation), or a SunFireTm
Prep C18 (5 [im OBDTM 30 x 180 mm) col um rom Wat ers Corporation) 5 Mass
spectronetry (MS) was perf u5| ng a yé 5(r) Alliance(r) 2795-zZQrn2000
(from Waters mi\gg). spec\’r@ da general |y only indicates the
parent ions unless ot her\;yifée stated. Mg-data is provided for a particul ar

i nternmedi ate or conpoundowhere indicated.

lla lib

The key intermediates of formula lla and lIb for synthesizing the compounds of
5 interest can be prepared according to Scheme 1. In this process, a cyclization

reaction involving commercially available materials, cyclohexane-1,3-dione (IV), ethyl
hydrazinoacetate hydrochloride (V), and dimethoxymethyl-dimethyl-amine (VI), gives
the intermediate of formula VII, which is subsequently treated with hydroxylamine
hydrochloride (VIII) to produce the oxime IX. Compound IX is then converted to the

10 corresponding amino analogue XIlll, which is further functionalized to the racemic
mixture of its carbamate derivatives XVa and XVb. Hydrogenolysis of either XVa or
XVb (or the mixture of the two) then provides the corresponding lla or llb separately

(or as the mixture of the two).

15 In the first step outlined in the Scheme 1, the intermediate VII can be prepared by
treating cyclohexane-1,3-dione (IV) with an equimolar amount of ethyl

hydrazinoacetate hydrochloride (V) in an inert solvent such as N,N-



10 Nucl ear magnetic resonance spectroscopy (NVR) was perfornmed using a
Bruker Avance TM 400 MHZ Digital NVR Spectroneter (for the 1H NWMR spectrum
acqui red wo 24000obd3z) (from Bruker Bi oSpin AG Ltd.). NVRrdatee2009/0p846%i ded
for a particular internediate or conpound where indicated. 15 The m crowave
assisted reactions were carried out | N3 Bi otage InitiatorTM Sixty (or its
early nodels) (from Biotage AB). Chiral“separation was perforrred by

Prepar at i P Preparative HPLC was_ perforped using an Agilent 1200 HPLC
with a Ch%! FQFLBE‘ES’R’P?W g oM tﬁm%a’ik"%fg %'emean%"awad% oftion Fal e
AS-H (5 [a.metr?& e%ﬁ;ﬁ -dimbtHyRbHE QA fbr#dréitms@au&my Heutihglat 1oplEILPg! €S

(China) co. reactions 1 hvolving air-sensitive reagents were

per f or rredm!mﬂ%& uegeri misrawave imadingep feferenredyeken, iegtealu Syathesisr @682\ ed
fromco al suppliers unless 25 otherw se noted. PART 1. PREPARATI ON OF
PREFERRED ERVEDI ATES Preparation of

((R) -45am no-4151617-tetrahydro-indazol -1-yl)-acetic acid ethyl 30 ester

(152) o0l (5Lt el U bR ot i o615 o

(4- 0xo- 4, &(l@@ﬁ)&%ﬁ@é‘d&ﬂ&éd’@@ﬁ@éhﬂbﬂﬁé)reé@tﬁiri rﬁlxﬁﬁbcbt%ttabﬁpeﬁﬁchﬁf bétWele)w 0 0
To a sol ut| on of a/cl ohexane- -di one éSO 7

di met hy! f &9 AEG9QES (W@Xﬁﬁmgﬁé%tufﬁicﬂ@w& \JﬁpUWB’raékalﬁ@é@éPL{ﬁ@t w’gh@ém ori de
70 g, 45
Ladi 01 on OPTERok eI BPRHUATLITHS [etufigat bk dfifed Giu i ofe BUERIBEOTE |

m xt uilé walssethiceiad adbdsetsucB@Gs\pyaidse, shdicm myeirexite atrexbdiim acetate.owave at 190

Cfor 2 mnutes. After cooling to roomtenperature, the conbined reaction
m xture was concentrated 10 in vacuo to renove nost of the

N, N- di met RgdificionedTites oxied BX to(tRE @offepdvasing e Aath Xﬂn@bﬁ b& atkisvbd b aiskhgr k
brown m xture was extracted with ethyl acetate (200 x 3). The organlc

| ayers vvetﬂtén'@BMH|}1@Hor'%@9e§0wwwﬁ%ﬁ@m@mm¢r{ 1), amfé“arr@wm §éaﬁau=?n suI fate
and CO“CGQaQa’fﬁé’ré ¥ACHR bte%afflﬁéd)éﬁﬁ&reéﬁh"ve PatumoFQey\?}ﬂ Lﬁge

fri dge overni ght he resulting yellow precipitate was washed
with pétran etmms];ﬁweee bean ireriggasesuch as nitrogen or argon (reference: Leeds, J. P et
(4-oxo-4,5 % 1-yl)-acetic acid ethyl ester (79 g, 79%
as yel | ow'c G%X Hﬁqmﬂ?@ %ﬁ@z CDCI 3) 5 ppm7 92 (s, 1 H, 4.89 (s, 2
H),426(m2H) 280(tJ 64Hz 2H), 2.51 (t, J =6.4 Hz, 2 H),

2.20 (t, = 6.4 Hz tJ-? 3 H. M calcd. for
011H14N20§h%28£ena%§axtl1(%€f qa)rbma XV Q@Qd@tbcan be prepared by the

(4- Wdroxé’dﬂﬂe‘h@aﬁo@ frné |ﬁt%Frﬁ@§ﬁ¥|€H Rl \DieREeh2 8yjrcMI%}‘oféﬁﬁét'e('(Xi°\$°)' th@khyl ester
(1X) N, OH VO 20107 006938PCT/ EP2009/ 05846

20 presence of an inorganic base (such as sodium carbonate, sodium bicarbonate, or
sodium hydroxide) or an organic base (such as triethylamine, diisopropylethylamine
or the like). The reaction solvent can be a suitable inert solvent such as
tetrahydrofuran, toluene, or 1,4-dioxane when an organic base is used, or a mixture
of above solvent with water when an inorganic base is used. The reaction can

25 initially be carried out at 0 °C, and then slowly allowed to warm up to room
temperature during several hours. The enantiomers from the racemic mixture thus
prepared can be separated at this stage to XVa and XVb using a chiral column
(CHIRALPAK AS-H, 5um, 20x250 mm) on a Gilson instrument.

Hydrogenolysis of each single enantiomer XVa or XVb (or the racemic mixture of the

30 two) to the corresponding amine of formula lla or llb with retained chirality can be

conveniently carried out in the presence of 10% palladium on carbon under an



To a stirred solution of 4-o0x0-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid
ethyl ester (222 ng, 1.0 mmol) in ethanol (10 nL) was added hydroxyl am ne
hydr ochl owode1mambd3o( 74 ng, 1.05 mmol ). The reacti on m xPoTEPae®/obsas ed at
reflux for 1 hour. After cooling to roomtenperature, a solution of
concentrated ammoni a and saturated 5 anponium chloride (10 nL, 1:5, v/v)
was added to the reaction m xture. The resulting solution was extracted

with ethyl acetate 25 L @v@)’ The conbi ned organi c | ayers were washed
wi th bri n@Moseng{i§ P %SPE‘de OQEIHiAL YT M¢RPEALHE TRORUERIMAUS I ANvacuo to

give 4- hy&*g@ﬁbé'éﬂl@ﬂéuéh Qsétﬁﬁbﬁé'tlal/@rnﬁ’ethﬁﬁiﬁz@r’ ethaidl) - acetic acid ethyl
ester (203°ny, 85% as a white solid was used for the next step 10
wi t hout further purification. The above Whl te solid contained a pair of

isoners in 10 to 1 ratio as determr§: éﬁ;{e%HNI\/R For the major isonmer, 1H
NVR (400MHz, CDCI3) 5 ppm8 29 (s 1—&6—4—89 (s 2 H, 426 (m 2 H, 2.73

(t, J = 6.4 H, 58 6.4 Hz, 2 H), 2.10 (t, J = 6.4 Hz, 2 H),
1.31 (t, J=7.2 HZ 3 for C11H15N303 237, obsd. (ESI+)
[(MI-H]: 238. 15 (4- - 7 t et rahydr o-i ndazol - 1- )E:L) acetlpc aci d
ethyl ester (XI11) & 08’0& tion of o DPPADBU

( 4- hydr oxyi mi no- 7-tetra o-i ndazo)l: 1¥¥1)XXaceti c_ag S d et hyIN ester
(132 ng, 0.59 m“l'ﬁ sed-l—um—ey-a-ﬁe-borohy’/a/l@e_(_'l_'l.o mg, N nﬁolmd 20
ammoni um ac\tfasl_e/(o 5 g, 7.2 mmol )\dia pethanol N/va addé ani um

(1) chloridey(0.99 i, HQO%EW 1n er, 1.68 mml) 7ﬂJopW|s ),JThe reaction
m xture was stirred at roomterrperature for 2 hours Onder an argon

at nosphere. To ¥#he above nmixture were agged water (10xwk) and axsel ution of
concentrated amoni a and saturated ammoni um chloride (10 ni, 1:5, v/v). The
resulting mxture was filtered 25 through a pad of Celite (r) (a diatomte
filter fromWrld Mnerals In¢.) and washed W th di chl oronethane (30 niL).
The separated aquegus Iayezj@j extract eﬁvm di chl oronet hane (20 nL x 3).
The conbi ned organi c Kcée §| e was{ed Wi rine (30 nL), dried over

sodi um sul fate and con ated in vacup’to afford

4-am no4, 5, 6, 7-t et rahydr®-i ndazol - 1-yl)Y acetic acid ethyl ester (131 ny,
9999 as a viscous WO 2010/ 006939PCT/ EP2009/ 058468 - 54 - |ight brown oil.
1H NVRS(400MHz, CD30D) 5 ¥pm 7.76 (s, 1 '™, 5.34 (s, 2 H), 4.60 (m 2 H,
4.34 (m thé’r’hatl\?erQhé'Kbyﬂwté‘l)mecﬁat%QIe(@ﬂIlticbrh bebrdSa r(eﬂlV|a3a|h'|)as rr%i’rlc(t J =
7.2 Hz, 3 H. M calcd. for CL1HL7N302 _ 223, obsd. EQJ +] 224. 5
((R-4- BeWWQﬁt@é@P@@ﬁDISBﬁWH@] pchemez. t@ﬂ%%ﬂﬁ?%%%’ﬁﬁ& on1|n9t SL €etic acid
et hyl est

((S)-4- Beﬁfiy’f ey %@H@“Eﬁd'a e S A e e
et hyl estefrth¢Xemne Wd)tcatmmydmxymmpound XVIIl can be done enantloselectlvely by

(4-am,po-4,5 7-t.etrahydro:inda Y, acetic deth ester (60 10
g, 0187 diga fhe pED CRRIRLAT IEFBEXVENER sSSReS G b g SR BNGY) Ve
added benzxdot@ples (XYY Maeehydddkyp bomBodfid XWHl js takn Golverldttd iBagtidlon was
allowed to vvarmto roomtenperature slowy, and stirred overnight. The

reacti on ?QHeeX%éﬁsa%M"? P"@)tﬁé’ﬁgrb@’fesf\%@ﬁc‘?\lgiréhe farpation ok XXIgUsBor oret hane

(20 nL x 539% i ver
sodi um su@?g?iﬁﬁql tere d@iwg@oncentrfda)tﬂg ?%Hv@%gg (ﬂgﬁl‘ rogg?ggra&was
purified @Bldb(lXX?nHwnognaah@‘r aWVwe(B’OGa ot Kb gives dine comesporalingsamine U f or d
racem am no-4,5, 6, 7- tetrahydro-indazol -1-yl)-acetic
acid é?hy?'qg@%h%?éém%?@gg 98. 2% as a white sol |yd 1H NWR (400I>\//|—I)z CDCI 3)
5 ppm7.54 (s, 1 H, 7.49-7.35 (m 4 H), 518 (s, 2 H, 5.23 (s, 2 H),
4.92-4.80 , 2.05-1.88
(m 4 Régl'mltw@ggf(ﬂae kgtong%topi?e hyd%xwwew%%ﬁﬁ?ar%@ﬁg%m 357, obsd.

ESI It |
PRty g e i

pr opan 2- bRydigteareylethane-diamine] (me3|tylene) ruthenlum( ) (XVI) in formic acid-

oSS B Y R GRRBRBRL %01 o s gesne: 00887) ada) -acet e actd
((S) - 4- beemyderatyeafdr eeyb@irhogrs4ahd @ne?rét%ff‘l(hwra@oth‘eﬂaéw|homrsy@feﬁ@r&ielzc



25 acid ethyl ester (retention time 8.7 mnutes). The recovery for both

i soners together was 70% It is noted that the absolute stereochem stry of
t he R-conwvDo@uroztossn of the intermedi ates and conpounds eCTiEPROMNESIENt
invention was further confirmed by X-ray crystall ography of

(R)44- (3-Bronp-5-tert-butyl -benzenesul f3ﬁnyl amno)-4,5,6,7- WO

2010/ 006939PCT/ EP2009/ 058468 - 55 - tetrahydro-indazol -1-yl]-acetic acid

(R - 4° Ak vib o B3, 5 A, aMasae: Fikpeo) 2547 Walters Kabndet PPedtbr (11a)

N5 A sphuthqng ¢{970), 50). _ _
((R) - 4- benzyl oxycar bonyl ani no- 4, 5, 6, 7-t et r ahydr o- i ndazol - 1-y1) - acetic acid

ethyl ester (357 ng, 1.0 nmol) in ethanol was hydrogenol yzed over 10%

al I adi u Sur, erature
pol 5, rpRBERERARl 18 o P ARl MSRUFEPLF 51 Sk AL
Celitefr )XI(g! atdXXike with afhn?f? eeDdectl\T%e‘toXD(la_t adrebeashieokd ebqtt%tlngradnlxture
concentrat in va or - 4-anm no- .

256, 7. Shromprrg W RO OGSO RER (ORRA 00NN 382 my 99% as a

l'i ght I FH) +] 224.
5 it ot b et fl 17 5

N 0 150 Ategm%@liufﬁ]béwe(eosﬁ andaf Hofar 1 mours inean Heysdveidagbias tolyene aeet i ¢
acid eth 1 10%
Pd/ C M&’%’\Tﬁﬁﬁ%@?@ﬁn nosp e??ecgﬁ?@sosrﬁér}g?{gw ?@omw@&e%%p %ﬁ%ga@}sﬁou

The réactseparahexitbyrmeparsatlveHPLfG Mtbrae@hlraipaiumcdupmdrefére@@bi He(Y-B. et

(diatomte The _f s collected, and 20 concentrated in
vacuo to adlf’ optcf 9 %‘/’mﬂfggr(f#m%t@?’gﬂ? t et r ahydr o- i ndazol - 1-y1) - aceti ¢ aci d
ethyl ester (224 ng, 99% . MS calcd. for CL1H17N302 223, obsd. (ESI+)

RM FFIrl 224. WD 2010/ 006939PCT/ EP2009/ 058468 - 56 - be synt hesi zed
accor di ngHVQf ogehaliRn of eaphenaatiames XX peXXiR i give he eeEesresdiigamivedh bed

bel ow. (( IIP?%Q%@E%@&G@%@W cdrthd akyida dut MReYradenc sra@dh bSigfid & hy!

ester (
15 carbon under 30 psi pressure of hydrogen, at room temperature for 1 hour, in an

organic solvent such as ethyl acetate, methanol, or ethanol.

Scheme 3

O XVa O XXI MsO XXV

XXVII XXVII 1
20
The key intermediate Ill can be prepared according to Scheme 3, starting with the
intermediate XVa (synthesis shown in Scheme 1). Sodium borohydride reduction

gives the corresponding hydroxyl compound XXIIl. Mesylation of the alcohol XXIll,



To a stirred solution of (4-o0xo0-4,5,6,7-tetrahydro-indazol-1-yl)-acetic
acid ethyl ester (16.7 g, 75.0 mmol) in formc acid-triethylam ne

azeot r opewoomioms9sbr acti on of triethylam ne: 0.2857, 45puiErean/ ossided
chloro-[ (1S, 2S)-N-(p-tol uenesul fonyl)-1,2- di phenyl et hanedi am ne]
(nmesitylene)rutheniun(ll) (1.86 g, 3.0 r}mnl) The reaction 10 m xture was
stirred at roomtenperature for 3 hours3 and then at 45 C for 2.5 hours with

occasi ona] venti n After cooli n to ro erature N hydraqch|oric acid
(50 ni) mé&’ﬁo‘é{%l@éi reagNe R B9d'é ¢YaeHded ){kﬁﬁe'&?rﬁﬁs tQ@&ﬁ/a@%gF%@'VﬁL x 3).
The separgkofl. Qbﬁ@él*sfén'cﬁ)fﬁé SyARIE XXVMONBE m R Mab Jole XORVIIRA BY-)

dried over sodiumsulfate, filtered and concentrated i n vacuo. The residue

was purifdeee pgsilyDycacehalysis ryeiearnciysis of edenay casbamptenXXWllugtargs hanol

in dichlo 9ﬁ§ to afford
((S)-4-hy6ro 6@@6 7-tetrahydro-indazol -1-yl)-acetic acid ethyl ester
(14.3 g, 85% as a white solid with enantioneric purity 99% as determ ned

by Chlral ol umm i on: rad ent : OfV xan in_ethanol, flow
e 10 BEdvRorde BF s K Bouh S8 eSSt paeha T SR SosudRRR1 i n
for enzn;\lé/mrhy@}lde—'%n% st@& Mﬂ@dlmhﬁdrmnh%F@c&m%c%ogb8%418g4(d
: q, '

(m 4 H, SqC% pethanotorethapg, aBtha)reﬂwsteémeefa ure 6f thersamenposererl obsd.
(ESI +) [(M +] 225.

(R -4- Azi J‘FED 5,6, 7-tetrahydro-indazol -1-yl)-acetic acid ethyl ester (Xl a)
and 230((S) - 4- AZI do-4,5, 6, 7-tetrahydro-i ndazol -1-yl)-acetic acid ethyl

ester b CT/ EP2 09/ 05846 n.dried flask
oo thar BRGNP ABRRDRR I e et e oS i JBr S B ot | o
aci d et hyforatien of e &&yla@e?XﬁVmTﬁé)readﬁbﬂW@éarﬁbﬁ oREindtheiph&ssnde &St er
(DPPA) (15.1 m, 70.1 mnmol) and anhydrous toluene (100 nlL). The m xture was

5 cool ed pase $iah aPyiding dfigfhylRmine. e MiigoriBPYSHIYEMINg imPN iRIEEClYeRine ( DBU)
(9.53 ni, Lﬁ?h% AO0didx NS dﬁ%’cﬁ%@ﬁ@g Bﬁﬁ%y&%ﬂ%h@t%' BhperdtlR béheenal

t enperature of the reaction eaction m xture was stirred
bel owl130 @°(B(and1rGohrotarm)eramt&aiorBheenaélamnrson was conpl ete, a solution of

saturate n s added ue er , was
oxt 1 act T BIPaRURR o Bl fRatiEle PhY e A5 uese RVIEBEpeliE |y er s
were dri egly gxing s@ammuaymdié 8t potabsilirecyRmhicNig L£eaessivaitetichhs\d@eetyl The
resi due was_ purified by colum chromataograph etﬁ?%radl ent elution, 15-30%

et hyl ace%lé{ftoé'qen Nold i tyeenanaide. Pbaé‘WWF%io RelAnd Weter @aenant i oner s
(10.7 g, r‘%tu?é‘@et‘i/\?ge'nosfpéé]%*’@rféf‘ﬁ‘tc?%buffso (S)-enantiomer was 8:2 which

was determ ed by HPLC wth iral pakTM I A colum). 15 The two enantioners
were 20rther separated by HPLC using a Chiral pakTM | A col um (separation

diti ti
ime: 7. arg retal Boier SRUNERATE b 8ndladD sein Bl eorehelohEhF 8% or 0
((R) 4- %d@twaﬂvéxﬁ(\mh@s@lhtycmoﬁhymm ctlonidg gmammmog%ﬂs r@oﬁtﬁ@)’ﬁpe@‘éﬁ?ﬁ% 1((7 1
g, e e. as a vi scous oi m S,
1 , P(goiwq@s Of 258 wgﬁerierpperajfurggr%m témpegatgrq’)_&or DS rterzaegg (qfn H)
1. 97 1. 88“(@ , 1.29 (t, J =7.2 Hz, 3 H. M calcd. for C1L1HLI5N502

249, obsd. (ESI +) [ (M FH) +] 250
((R)-45An‘i no-4,5, 6, 7-tetrahydro-indazol -1-yl)-acetic acid ethyl ester (1la)

VO 2010/ 0Q6933ECI EE P AY BafAPEarbanthte XXVl gives the key intermediate Ill. The

reaction can be carried out in the presence of 10% palladium on carbon under an
atmospheric pressure of hydrogen in a solvent such as ethanol, ethyl acetate, or
methanol at room temperature for several hours.

30



A solution of ((R)-4-azido-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid
ethyl ester (1.25 g, 5.0 mmol) in ethanol (40 nL) was hydrogenated over 10%
Pd/ C (130wogpiouneesy 30 psi in a 150 nL Parr bottle at reomEPeepAsALRIre for
1 hour. The reaction 5 mxture was filtered through a pad of Celite(r)
(diatomte filter). The filtrate was caql,l ected and concentrated in vacuo to
afford ((R)-4-am no-4,5, 6, 7-tetrahydroi r’i’dazol -1l-yl)-acetic acid ethyl ester
as an oil (1.10 g, 98%, which was uggd in the next step w thout further
purification. M5 calcd. for Cl1H17 4 obsd. (ESI+) [(MH) +] 224. 10
Preparation of (R)-3-(4-am nor4151617-tetrahydro-indazol -1-y1)-propionic
acid methyl ester (I11) 1% R2 R2

(R) - [ 1- (2- Hydr oxy- et hyN) -4 N64=1 etrahydrool i\X azol -4-yl]-c @30 acid
benzyl ester (XX I1) %&g!%ﬁl on of oS QA X
((R)-4-ben oxyca lhyVam no-4. , 6, 7-tetr hy@ro-inQazoI-l-wﬁ\- acetic acid
et hyl ester /15.60 mml) in methdﬁ}lw m.) was dpsodi um 20
borohydride (1.6% g,'"39.5 mml)ﬂ\qﬂeom" was stirred\ Cfor 2
hours. After being cooled to ro mtnerypgture, the reégctypon mxture was
acidified to pH 7 with 5N W) 2010/ 00693 PCT/EPZOOQISE’%%S - 59 -

hydrochl ori c ald ¥ "4Ad ¥ HéP concent r av&dm00!; réfDFEH.Met hamel, 2 xFiveNr esul ti ng
m xture was extracted with dichl ocepet hane (20 nmL). After filtering out any
insoluble materials fromthe orgarjg|! ay the filtrate wase concentrated
in vacuo to give (R -[1- o [ Yrs N ns
(2-hydroxy-ethyl)-4,5,6,7-tet rahydro\ll;‘!s\ Azol - 4-y1] - C% |<>xam d benzyl
ester 5 (1.68 g, 95% as a white solid. dvs calcd. for Cl IN303 315, obsd.
(ESI+) RIVA-E1-1)1 316. Methanesul o aci d y

2- ((R) - 4- benzyl oxycar bonyl-ajri nos 4, 56-7- tetrahydroi nt 1-y1)-ethyl

ester (XXV) 0 r---1 11 -s--0 108 a solution of ©

(R)-[1- (2- hydroxy-ethyl)-4,5,6, tefrahydro-1H i ndaéﬂlJ-]d-yl] -carbam c acid
benzyl ester (755 ng, 2.40 mmol) R&HRYRIH, Pe&=CANADS ML, wBlB1Q; el y) in

di chl or onet hane was added net hanesul tonyl chloride (1.40 nL, 18 mol)

dropwi se hite gompoynds af intaliest afdermiia feer tbocanepianaed accardingria Sshemeed f or
&b | o S . . .
ours . 4 |ﬁo$ﬁ¥ra‘ﬁ8H oft %@dﬁé M,%M&%ﬂﬁﬁ&{f% thetﬁ%’regg%ﬁ(dérﬁ’g gblfon%deé gani ¢

| ayer was then separate washed w acid and
sat ur ad edXXXdHydndbyisisaotiba &istgrs ke dives e sadpoundsudffiateesstila.l The Nenethgil

d i . Th [ i f.ied col . ch h
( L0% et resiBpoyEaP R e a8 Ip P atof oL e AR RPirL REK, o =
2- ((R) - 4- oozt gg)gcwd@awibagéaw, 5,6, 7-tetrahydroi ndazol -1- 20 yl)-et hyl

ester (880 nmg, % as a white solid. M5 calcd. for C181-123N3055 393,
obsd. (ESI+) [(MrH)+] 394.
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10 sulfonamides XXX can be easily accomplished using methods well known to
someone skilled in the art. The reaction is typically carried out in the presence of a
base such as triethylamine, pyridine, or dimethyl-pyridin-4-yl-amine in a suitable inert
solvent such as dichloromethane, acetonitrile, 1,4-dioxane, or tetrahydrofuran and
mixtures thereof, at room temperature for 16 hours.

15
The compounds of interest of formula la can be conveniently prepared via hydrolysis
of the esters XXX. The reaction can be carried out in the presence of an aqueous
inorganic base such as sodium hydroxide or potassium hydroxide, in an inert solvent
such as 1,4-dioxane or tetrahydrofuran, at room temperature for several hours.

20



- 60 - o0 iri NTo a solution of methanesul fonic acid
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reaction was conplete, the pH of the reaction mxture was adjusted to 7.5-8
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am no-4, 5, 6, 7-t et rahydr o-i ndazol - 1-y1) -propionic acid nethyl ester (770 ng,
999 as a yellow solid. M cal cd. fo:a(' !019H§3N304 357, obsd. (ESI+)

[(MFH) +] 358. (R)-3-(4-Amno-4,5,86, hydr o-i ndazol - 1-y1) - propi oni c
acid nethyl ester (Ill) NrR2 5 o0-Kkj
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R2 R4
O Hal ,R4 O/
S RIC 57 XA RN
\N/ \\ —_ o
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N ] Base ° N
el ke rﬁj .

XXXl (m=0, 1; n=1, 2; X=CH, N) XXXV (m=0, 1; n=1, 2; X=CH, N) le (n=1, 2; X=CH, N)

Compounds lIc, where an alkyl group (R4) is linked to the aromatic ring through an
15 ether linkage, can be prepared according to Scheme 5, by starting with nucleophilic

substitution of compounds XXXIII (prepared similarly to XXX or XXXII) with the alkyl

alcohols XXXIV to give the ether XXXV, followed by a base-catalyzed hydrolysis.

Conversion of compounds XXXIII to compounds XXXV can be achieved by a

20 nucleophilic substitution reaction with an alkyl alcohol XXXIV, which is well known to
those skilled in the art, in the presence of a base such as sodium hydride or
potassium carbonate, in an inert solvent such as N,N-dimethylformamide at a
temperature between 100 and 150 °C for 15 to 60 minutes under microwave
irradiation.
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/0 A solution of

(R) - 3-(4-benzyl oxycar bonyl -am no-4,5, 6, 7-tet rahydro-i ndazol - 1-y1) -

pr opi oni cweenth/avedsbyl ester (150 ng, 0.42 nmol) in net haoolEPe@®/058468

hydr ogenol yzed over 10% pal | adi um on carbon (30 ng) under atnospheric
pressure at roomtenperature for 3 hour S The reaction mxture was filtered
and the filtrate was 10 concentrated |r? vacuo to give

(R -3-(4-amno-4,5,6, 7-tetr ro-i ndazol r opi on aci hyI
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sul fur di oxide solution, 120 n), copga@@ﬁ—g chloride (9.2 g) and copper(l)
chloride (100 ng) at 0 CrsThe reaction mxture was allowed to wagmto room
t enperature and strrred f gf> 5 hours and t hen onaf N-£200 L) was .
The aqueous | ayer 2511{/\/a\§ x5cted with et hyit axg ® (100 m\ﬁ\s X he
combi ned organic |ayens yere WO 2010/ 006939PCT/*EP2009/ 058468 N-% 62 - dried

over sodium sul fate; tered through a gl nnel and o- entrated in
vacuo. The fresi dueh. um1 t ography ("2 hyl acetate
in petrole hen)/1t o af\"P Brege3edret %V\Qfl uor onet h? nzenesul f onyl
chloride (3.9 g,426/4% as'a white soIrd; erence: ey? RJ. etal.,
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met hoxy-5-trifl uor onet hyxxfignzenexsulaf onyl chloride starting from
commercially avail abl e substitut ed ghenyl am nes. Starting am ne
4- Fl uor o- 3- trif1 uor ong¥nyABReMi"am & 3- FI uor o- 5-
trifluoromnethyl phenyl amxmena- I\/Ebmmny 3- trifluoronethyl phenyl am ne
Sul fonyl chloride 4-Fluoro-3-trifluoronethyl Benzenesul fonyl chloride
3-Fluoro-5-trifluoromethyl benzenesul fonyl chloride 4-Methoxy- 3-
trifluoronethyl benzenesul fonyl chloride 1H NVR (400 M—|z CDCl 3) 6 ppm

%, sised o it Frob et Pads Moo e Moy 50
4 0 HZ 1cdm give more diversified compounds of interest via transition metal (such as
palladium) catalyzed coupling reactions such as Suzuki coupling, Negishi coupling,
Stille coupling, or catalytic silylation. In this sequence, palladium catalyzed reaction
of the aryl halide compounds XXXVI (prepared similar to compounds XXX, or XXXII)
15 with the appropriate reactants XXXVII (boronic acids, organotin, organozinc,

hexamethyldisilane), followed by hydrolysis can afford the compounds of interest Id.

In the first step of this sequence, various metal catalyzed coupling reactions, which
are well know to the one skilled in the art, can be used to diversify the substituents
20 on the aromatic sulfonamide ring. For example, Suzuki coupling reactions of the alkyl
boronic acids XXXVlla with the aryl halide compounds XXXVI to give compounds
XXXVIII can be carried out in the presence of a palladium catalyst such as
tetrakis(triphenylphosphine)palladium(0) (Pd(PPhs)s), or [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (PdCl(dppf)), and a base



8.26 (s, 1H); 8.22-8.24 (d, J =8.8 Hz, 1 H; 7.21- 7.23 (d, J =8.8 Hz, 1
H; 4.00 (s, 3 H Preparation of 315-di-tert-butyl-benzenesul fonvl

chl ori de Wb 2@oswmsul fonic acid (4 nm) was added to PCT/EP2009/058468
1,3,5-tri-tert-butyl-benzene (1.5 g, 6.1 mvol) 15 which had been cooled to
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(gradient,_elution. 0-5% et hanol j.n_djchl oronet hane) to afford
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2010/ 006 9@aHSeratoR? 08NEEREANES and béflux texREPAtRrd\NRr several hours (reference:

Wooten, A. et al., J. Am. Chem. Soc. 128 (2006) 4624).

20 Alternatively, Stille coupling reactions of the aryl halides XXXVI with the organotin
derivatives XXXVIla” also give compounds XXXVIIl. The reaction is typically carried
out in the presence of a palladium catalyst such as
tris(dibenzylideneacetone)dipalladium(0) (Pdy(dba)s),
tetrakis(triphenylphosphine)palladium(0) (Pd(PPhs),) in a suitable solvent such as

25 N,N-dimethylformamide, toluene, 1,4-dioxane, or hexamethylphosphoramide at a
temperature between room temperature and 100 °C (reference: Sturino, C.F. et al., J.
Med. Chem., 50 (2007) 794).

Silylation of the aryl halide compounds XXXVI can be done by treating compounds
30  XXXVI with hexamethyldisilane XXXVIla”’ in the presence of a palladium catalyst

such as tris(dibenzylideneacetone)dipalladium(0) (Pdzx(dba)s) in combination with a

phosphine such as 2-(di-t-butylphosphino)biphenyl (P({-Bu);Phy), or diphenyl-2’-



Systematic Name M5 (ES 1+, M+H) Structure 1-2 [4-(3,5-Dichloro-
benzenesul fonyl am no)-4,5, 6, 7- tetrahydro-indazol -1-yl]-acetic acid ethyl
ester 432vOoNp10M0&I3900 O ';s,,Cl HNO * 1-3 [4-(2,4-Di chl ®@coEP2009/058468
benzenesul fonyl am no)-4,5, 6, 7- tetrahydro-indazol -1-ylFacetic acid ethyl
ester 432 ci 0, ill , ss HNOC 37

pyridyl phosphine (PPh2Py) and an inorganic base such as potassium carbonate, or
potassium fluoride, in a polar solvent such as 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-
pyrimidinone (DMPU), hexamethylphosphoramide (HMPA), or N,N-
dimethylformamide at 100 °C for several hours (GooBen, L.J. et al. Synlett (2000)

5 1801).

Hydrolysis of compounds XXXVIII gives the compounds of interest of formula Id. The
reaction can be carried out in the presence of an aqueous inorganic base such as
sodium hydroxide, or potassium hydroxide, in an inert solvent such as 1,4-dioxane or

10 tetrahydrofuran, at room temperature for several hours.

Scheme 7
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15
The compounds of interest of structure le and If, are designated in Scheme 7.
Compounds le, where there is an alkyl sulfanyl group on the aromatic ring can be
prepared by nucleophilic substitution of the fluoro-substituted compounds XXXIX
(which may be prepared using the reactions described above for the preparation of



* 1-4 [(R-4-(3,5-Bis-trifluoronethyl- benzenesul fonylam no)-4,5,6, 7-

t et rahydro-i ndazol - 1-y1lFacetic acid ethyl ester 500 0 F c)\el ,S

HN ' =0 wWe20{obo69s9Met hyl - 3-ni tro- benzenesul f onyl am noPcA/EP2@9/058468

tetrahydro-indazol - 1-yl]-acetic acid ethyl ester 423 . N+ 0? ;s"0 HNO
-38 -

compounds XXX or XXXII) with the lower alkyl thiols XL, followed by a hydrolysis
reaction. Compounds If, where there is an alkyl sulfinyl group or an alkyl sulfonyl
group on the aromatic ring, can be prepared by oxidation of the sulfanyl compounds
XLI to the corresponding sulfoxides or sulfones, followed by a hydrolysis reaction.

Nucleophilic substitution of the fluoro-substituted compounds XXXIX with the lower
alkyl thiols XL to give the 3-alkylsulfanyl analogues XLI can be done in the presence
of a base, such as potassium carbonate, cesium carbonate, potassium hydroxide,
sodium acetate, or triethylamine, in a solvent such as N,N-dimethylformamide,

10 dimethyl sulfoxide, ethanol, water or mixtures thereof, at a temperature between 100
and 150 °C for about 30 to 60 minutes under microwave irradiation. Alternatively, the
reaction can be also carried out without the use of a microwave at a moderately

elevated temperature for a longer period of time.

15 Hydrolysis of compounds XLI gives the compounds of interest of formula le. The
reaction can be carried out in the presence of an aqueous inorganic base such as
sodium hydroxide, or potassium hydroxide in an inert solvent such as 1,4-dioxane or

tetrahydrofuran at room temperature for several hours.

20 Oxidation of the sulfanyl compounds XLI to the sulfinyl or sulfonyl analogues XLII
can be achieved using an oxidant such as hydrogen peroxide or m-
chloroperoxybenzoic acid (m-CPBA) (XLII), in an inert solvent such as
dichloromethane or dichloroethane (or an aqueous solution if hydrogen peroxide is
used), at a temperature between 0 °C and room temperature for several hours.

25
Hydrolysis of compounds XLIII gives the compounds of interest of formula If. The
reaction can be carried out in the presence of an aqueous inorganic base such as
sodium hydroxide or potassium hydroxide, in an inert solvent such as 1,4-dioxane or
tetrahydrofuran, at room temperature for several hours.

30



* -,0 _ WD 2010/ 006939PCT/ EP2009/ 058468 - 65 - 1-6 [4-(3,5-D nethyl -
benzenesul fonyl am no)-4,5, 6, 7- tetrahydro-indazol -1-yl]-acetic acid ethyl
ester 392w0™2010v006#90 * 1-7 [4-(3-Bronmp-5-trifl uoromet hyl PCT/EP2009/058468
benzenesul f onyl am no) -4, 5, 6, 7- tetrahydro-indazol -1-yl]-acetic acid ethyl
ester 510 Br os .F ,s, HNO * 1-8 [4-(4-5r0rm-3-f|uoro-

benzenesul fonyl am no)-4,5,6,7- tet rahy'd3 0-i ndazol -1-yl] -acetic acid ethyl

ester 432 Br 0, 41110 ",S,, HNO * :lh-9
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Alternatively, compounds Ig and lh can be prepared, according to Scheme 8.

5 Compound Ig can be obtained by substitution of the 3-bromo compounds XLIV with
commercially available sulfinic acid sodium salts (XLV), followed by base-catalyzed
hydrolysis. The N-methyl compounds Ih can be obtained through methylation of the
intermediates XLVI, followed by a hydrolysis reaction.

10 In this process, the intermediate sulfonyl compounds XLVI can be formed via a
copper (l) iodide catalyzed reaction of the bromo derivative XLIV with
methanesulfinic acid sodium salts (XLV). The reaction can be carried out in the
presence of catalysts copper(l) iodide and L-proline sodium salt in a polar solvent
such as N,N-dimethylformamide, 1-methylpyrrolidine, or 1,4-dioxane at a

15 temperature of 150 °C for 30 minutes under microwave irradiation (Zhu, W. et al., J.
Org. Chem. 70 (2005) 2696).

Hydrolysis of compounds XLVI gives the compounds of interest of formula Ig. The

reaction can be carried out in the presence of an aqueous inorganic base such as



[ 4- (4- Brono- 3- et hyl - benzenesul fonyl am no)-4,5, 6, 7-

t etrahydro-i ndazol - 1-yl]-acetic acid ethyl ester 456 , 0, 41110 ,s, HNO *
1-10 [ 4- (WwoBoommoeBot ri fl uoronet hyl - benzenesul f onyl am nerTAP2006/058468
tetrahydro-indazol - 1-yl]-acetic acid ethyl ester 510 F F FBr 0 , 1011" HNO
| P WD 2010/ 006939PCT/ EP2009/ 058468 - 66 - 1-11

[ 4- (5-Brono- 6-chl oro- pyri di ne-3- sul fonyl'am no)-4,5,6, 7-

tetr ahydrsoo iSr%%zy%lrole'dg%l] p&%géihr% r?yCJrgxigé,hlxlaneiﬁér?fsoﬁ/gt sBurcth'—,l\s 4,4\-di8xan’e oHrN

tetrahydrofuran, at room temperature for several hours.

N-methylation of compounds XLVI to produce the derivatives XLVII can be achieved
5 by treating compounds XLVI with methyl iodide (XXXI) in the presence of a weak
base such as potassium carbonate, or sodium carbonate in an inert solvent such as

acetonitrile, dimethylformamide, or tetrahydrofuran at 65 °C for 5 hours.

Hydrolysis of compounds XLVII gives the compounds of interest of formula lh. The
10 reaction can be carried out in the presence of an aqueous inorganic base such as
sodium hydroxide or potassium hydroxide, in an inert solvent such as 1,4-dioxane, or

tetrahydrofuran at room temperature for several hours.

Scheme 9
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15 XLVIII

The compounds of structure li, bearing an amino group on the aromatic ring, can be
prepared, according to Scheme 9, by nucleophilic substitution of the fluoro-
substituted derivative XLVIIl with primary or secondary amines XLIX. The reaction
20 can be easily carried out in a polar solvent such as dimethyl sulfoxide or N,N-
dimethylformamide, at a high temperature between 150 and 180 °C for 50 to 60

minutes under microwave irradiation.



* 1-12 [(R)-4-(3-Met hoxy-5- trifluoronethyl benzenesul fonyl am no)-4,5, 6, 7-

t et rahydro-i ndazol - 1-ylFacetic acid ethyl ester 462 F os AP ", S HNO *
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The preparation of compounds lj-Im is shown in Scheme 10. Starting with
5 compounds L, which can be obtained as outlined in Scheme 6, the cyclopropyl

derivatives lj can be formed by treating the olefins L with methylene diiodide (LI) and
diethylzinc (LII) followed by a hydrolysis reaction. Hydrogenation of compounds L,
followed by an ester hydrolysis reaction provides compounds Ik. N-methylation of
compounds LIl with methyl iodide XXXI, followed by hydrolysis gives compounds Il

10 N-methylation of the olefins L generates the intermediates LIV. Cyclopropyl
derivatives Im can be obtained by treating the intermediates LIV with diazomethane

(LV), followed by an ester hydrolysis reaction.



462 0 F FO- ,'S" HNO * WD 2010/ 006939PCT/ EP2009/ 058468 - 67 - 1-16
[(R-4-(3 ,5-B is-methanesul fonyl - be nzenesul fonylamino)-4 ,5 ,6 ,7-
tetra hydwo-2orubeegsb- 1- ylFacetic acid ethyl ester 520 oseCI/HPR009/05€68 8 HNO *
1-17 [4-(3-Chl oro-4-nethyl- be nzenesul fonylamino)-4 ,5 ,6 7-

, tetra hydro-indazol -1-ylFacetic aci_q‘ze_t hyl ester 412 04111\ a ,., HNO *

Cyclopropyl ring formation can be achieved by treating the olefins L with methylene
diiodide (LI) and diethylzinc (LIl) in an inert solvent such as toluene, tetrahydrofuran,
or methylene chloride at a temperature between 0 °C and room temperature for
several hours (reference: Lacasse, M. C. et al., J. Am. Chem. Soc. 127 (2005)

5 12440). The final compounds lj can be obtained through base-catalyzed hydrolysis
in the presence of an aqueous inorganic base such as sodium hydroxide or
potassium hydroxide, in an inert solvent such as 1,4-dioxane or tetrahydrofuran, at

room temperature for several hours.

10 Conversion of the olefins L to the corresponding saturated intermediates LIl via
hydrogenation can be carried out in the presence of 10% palladium on carbon under
30 psi pressure of hydrogen in a solvent such as ethanol, ethyl acetate, or methanol
at room temperature for several hours. The final compounds Ik can be obtained
through base-catalyzed hydrolysis in the presence of an aqueous inorganic base

15 such as sodium hydroxide or potassium hydroxide, in an inert solvent such as 1,4-

dioxane or tetrahydrofuran, at room temperature for several hours.

N-methylation of compound LIl with methyl iodide (XXXI) can be achieved in the
presence of a weak base such as potassium carbonate or sodium carbonate, in an

20 inert solvent such as N,N-dimethylformamide, acetonitrile, or tetrahydrofuran at 65
°C for several hours. The final compounds Il can be obtained through base-catalyzed
hydrolysis in the presence of an aqueous inorganic base such as sodium hydroxide
or potassium hydroxide, in an inert solvent such as 1,4-dioxane or tetrahydrofuran, at
room temperature for several hours.

25
In the same fashion, the N-methyl compounds LIV can be obtained from compounds
L by using methyl iodide (XXXI) in the presence of a weak base such as potassium
carbonate, or sodium carbonate in an inert solvent such as N,N-dimethylformamide,
acetonitrile, or tetrahydrofuran at 65 °C for 5 hours. Transformation of the double

30 bond compounds LIV to the corresponding cyclopropyl ring derivatives can be done
by treating compound LIV with diazomethane (LV) in the presence of a palladium

catalyst such as palladium acetate, palladium(ll)acetylacetone, or palladium
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Synthesis of the acetylene derivative of structure In is illustrated in Scheme 11.
Formation of compound In can be achieved by a Sonogashira coupling reaction
between the bromo derivative LVI and trimethylsilylacetylene (LVII), followed by a
potassium fluoride mediated trimethylsilanyl removal, and subsequent ester

15 hydrolysis.

In the first step of this sequence, the intermediate LVIIl can be generated by a

coupling reaction between the aryl bromide compound LVI and

trimethylsilanylacetylene (LVII) in the presence of a palladium catalyst such as
20 tetrakis(triphenylphosphine)palladium(0), or bis(triphenylphosphine)palladium(ll)
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in an inert solvent such as tetrahydrofuran, or toluene at 80 °C for about 20 minutes
under microwave irradiation (Baldwin, K. P. et al., Synlett 11 (1993) 853).

Removal of trimethylsilanyl group of compound LVIII to give the terminal acetylene
LIX can be conveniently achieved using potassium fluoride or tetrabutylammonium
fluoride in a suitable solvent such as water, tetrahydrofuran, N,N-dimethylformamide,
dimethyl sulfoxide, methanol, or mixtures thereof, at room temperature for several

10 hours. Alternatively, a base such as potassium carbonate or potassium hydroxide
can be used for the trimethylsilanyl group removal. The reaction can be carried out in
a suitable solvent such as methanol, tetrahydrofuran, water or the mixtures thereof at

room temperature for several hours.

15 Hydrolysis of compound LIX gives the compound of interest of formula In. The
reaction can be carried out in the presence of an aqueous inorganic base such as
sodium hydroxide or potassium hydroxide, in an inert solvent such as 1,4-dioxane or

tetrahydrofuran, at room temperature for several hours.

20 Scheme 12
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Compound lo can be prepared according to Scheme 12. The intermediate LXI is
formed by methylation of compound LX under strongly basic conditions. Further

25 hydrolysis of the ester LXI gives compound lo.
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Conversion of compound LX to its peralkylated derivative LXI can be achieved with
methyl iodide (XXXI) in the presence of an excess amount of a strong base such as
sodium hydride in an inert solvent such as N,N-dimethylformamide, tetrahydrofuran

or dichloromethane for several hours.

5
Hydrolysis of compound LXI gives the compound of interest of formula lo. The
reaction can be carried out in the presence of an aqueous inorganic base such as
sodium hydroxide or potassium hydroxide, in an inert solvent such as 1,4-dioxane or
tetrahydrofuran, at room temperature for several hours.
10
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Compounds Ip and lq can be achieved according to Scheme 13. The compound of
15 interest Ip can be achieved via a Stille coupling between the bromo derivative LXII
and the appropriate vinyl-stannane derivative, followed by an ester hydrolysis
reaction. Conversion of the ketone LXIV to the corresponding gem-difluoride LXVI
can be accomplished with nucleophilic fluorinating sources. Hydrolysis of the ethyl
ester LXVI affords compound Iq.
20
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The ketone LXIV can be achieved by a Stille coupling reaction of the corresponding
bromo derivative LXIl with the appropriate vinyl-stannane derivative such as
tributyl(1-ethoxyalkenyl)tin, and then acidic hydrolysis with hydrochloric acid at room
temperature to 70 °C for 30 minutes to 18 hours in water or a mixture of water and
tetrahydrofuran. Stille coupling can be done in the presence of a palladium catalyst
such as tetrakis(triphenylphosphine) palladium(0) (Pd(PPhs),), or [1,1'-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (PdClx(dppf)) in an inert
solvent such as dimethylformamide, toluene, dioxane , acetonitrile or mixture of
thereof at a temperature between 80 and 150 °C for 1 to 18 hours under an argon
atmosphere. Alternatively, the reaction can be carried out in the presence of a
palladium catalyst tris(dibenzylideneacetone)dipalladium(0) (Pdz(dba)s), and the
ligand triphenylarsine (PhsAs).

Hydrolysis of compound LXIV gives the compound of interest of formula Ip. The
reaction can be carried out in the presence of an aqueous inorganic base such as
sodium hydroxide, or potassium hydroxide in an inert solvent such as 1,4-dioxane or

tetrahydrofuran at room temperature for several hours.

Transformation of the ketone LXIV to the gem-difluoride LXVI can be carried out by
nucleophilic fluorinating sources such as diethylaminosulfur trifluoride (DAST), Bis(2-
methoxyethyl)aminosulfur trifluoride, (CH;OCH,CH,),NSF; (Deoxo-Fluor reagent),
a,a-difluoroamines, or N,N-diethyl-a,a-difluoro-(m-methylbenzyl)amine (DFMBA) in a
suitable solvent such as tetrahydrofuran, dichloromethane, or mixtures thereof, at a
temperature between room temperature and 180 °C for several hours (reference: Lal,
G. S. etal, J. Org. Chem. 64 (1999) 7048).

Hydrolysis of compound LXVI gives the compound of interest of formula Iq. The
reaction can be carried out in the presence of an aqueous inorganic base such as
sodium hydroxide or potassium hydroxide, in an inert solvent such as 1,4-dioxane or

tetrahydrofuran, at room temperature for several hours.
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Compounds Ir and Is can be synthesized as illustrated in Scheme 14. The aniline
5 intermediate LXIX can be generated by treating compound XIII with 3-

nitrobenzensulfonyl chloride (LXVII), followed by reduction of the nitro group to the
corresponding amine group. Sulfonylation of the aniline LXIX, followed by hydrolysis
of the ester produces the compound of interest Ir. Alternatively, acetylation of
compound LXIX, followed by hydrolysis affords the compound of interest Is.

10
Sulfonylation of the amine compound Xlll with 3-nitrobenzensulfonyl chloride (LXVII)
to give the sulfonamide LXVIII can be easily accomplished using methods well
known to someone skilled in the art. For example, the reaction can be carried out in
the presence of a base such as triethylamine, pyridine, or dimethyl-pyridin-4-yl-

15 amine, in a suitable inert solvent such as dichloromethane, acetonitrile, 1,4-dioxane,

or tetrahydrofuran and mixtures thereof, at room temperature for 16 hours.

Reduction of the nitro compound LXVIII to the corresponding amine derivative LXIX

can be done using methods well known to someone skilled in the art. For example,
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zinc reduction can be employed. The reaction typically is carried out under acidic
conditions by using acetic acid, hydrochloric acid, or ammonium chloride in a
suitable solvent such as methanol, ethanol, tetrahydrofuran, water or mixtures
thereof, at a temperature between room temperature and reflux temperature of the

solvent used for several hours.

Following the same procedure as the step 1 of this sequence, sulfonylation of the
amine compound LXIX with methanesulfonyl chloride (LXX) provides the
corresponding methyl sulfonamide. Hydrolysis of this sulfonamide leads to the final
compound of interest Ir. The reaction can be carried out in the presence of an
aqueous inorganic base such as sodium hydroxide or potassium hydroxide, in an
inert solvent such as 1,4-dioxane or tetrahydrofuran, at room temperature for several
hours.
In the same fashion, acetylation of the amine compound LXIX with acetyl chloride
(LXXI) can be carried out in the presence of a base such as triethylamine, pyridine,
or dimethyl-pyridin-4-yl-amine in a suitable inert solvent such as dichloromethane,
acetonitrile, 1,4-dioxane, or tetrahydrofuran and mixtures thereof, at room
temperature for 16 hours. Further hydrolysis of the above acetylated compound
produces the compound of interest Is. The reaction can be carried out in the
presence of an aqueous inorganic base such as sodium hydroxide or potassium
hydroxide, in an inert solvent such as 1,4-dioxane or tetrahydrofuran, at room
temperature for several hours.

Scheme 15
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The compound of interest It can be generated directly from compound LXXII as
shown in Scheme 15. This process is similar to that outlined in Scheme 6, except in
this case the acid as product is directly generated from the Suzuki coupling reaction.
The coupling reaction between the bromo compound LXXIl and cyclopropylboronic

5 acid (LXXII) in the presence of water produces compound It.

The reaction of cyclopropylboronic acid (LXXIII) with compound LXXII (which can be
prepared according to scheme 4) to give compound It can be easily carried out
under Suzuki coupling conditions in the presence of a palladium catalyst such as

10 palladium acetate, [1,1-bis(diphenylphosphino)ferrocene]dichloropalladium(ll)
(PdCl(dppf)) or tetrakis(triphenylphosphine)palladium(0) (Pd(PPhs),), with a
phosphine ligand (such as triphenylphosphine, or tricyclohexylphosphine) and a
base such as potassium tert-butoxide, potassium phosphate, sodium carbonate, or
sodium hydroxide, in an inert solvent such as N,N-dimethylformamide, dimethyl

15 sulfoxide, toluene, ethanol, tetrahydrofuran, water or mixtures thereof, at a
temperature between 130 and 180 °C for 15 to 30 minutes under microwave
irradiation. Alternatively, the reaction can be carried out without the use of a
microwave at a decreased temperature such as 130 °C for a longer reaction time
(reference: Wallace, D. J. et al., Tetrahedron Lett. 43 (2002) 6987).

20
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Compound of interest lu can be prepared according to Scheme 16. In this sequence,

25 formation of the N-methylation derivative is different from that of Scheme 4 only in
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that the starting material is an acid instead of an ester. N-Methylation of LXXIV with
methyl iodide (XXXI) gives the corresponding N-methylated methyl ester LXXV.
Hydrolysis of LXXV produces compound lu.

N-methylation of the acid compound LXXIV to produce the N-methylated methyl
ester LXXV can be achieved by treating LXXIV with methyl iodide (XXXI) in the
presence of a weak base such as potassium carbonate or sodium carbonate, in an
inert solvent such as N,N-dimethylformamide, acetonitrile or tetrahydrofuran, at 65

°C for several hours.

Hydrolysis of the ester LXXV gives the compound of interest lu. The reaction can be
carried out in the presence of an aqueous inorganic base such as sodium hydroxide
or potassium hydroxide, in an inert solvent such as 1,4-dioxane or tetrahydrofuran, at

room temperature for several hours.

EXAMPLES
Although certain exemplary embodiments are depicted and described herein, the
compounds of the present invention can be prepared using appropriate starting
materials according to the methods described generally herein and/or by methods

available to one of ordinary skill in the art.
Materials and Instrumentation In General

Intermediates and final compounds were purified by either flash chromatography
and/or preparative HPLC (high performance liquid chromatography). Flash
chromatography was performed using (1) the Biotage SP1™ system and the Quad
12/25 Cartridge module (from Biotage AB) or (2) the ISCO CombiFlash®
chromatography instrument (from Teledyne Isco, Inc.); unless otherwise noted. The
silica gel brand and pore size utilized were: (1) KP-SIL™ 60 A, particle size: 40-60
micron (from Biotage AB); (2) Silica Gel CAS registry No: 63231-67-4, particle size:
47-60 micron; or (3) ZCX from Qingdao Haiyang Chemical Co., Ltd, pore size: 200-

300 mesh or 300-400 mesh. Preparative HPLC was performed on a reversed phase
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column using an Xbridge™ Prep C1s (5 pm, OBD™ 30 x 100 mm) column (from
Waters Corporation), or a SunFire™ Prep Cyg (5 um, OBD™ 30 x 100 mm) column

(from Waters Corporation)

5 Mass spectrometry (MS) was performed using a Waters® Alliance® 2795-ZQ™2000
(from Waters Corporation). Mass spectra data generally only indicates the parent
ions unless otherwise stated. MS data is provided for a particular intermediate or
compound where indicated.

10 Nuclear magnetic resonance spectroscopy (NMR) was performed using a Bruker
Avance™ 400 MHZ Digital NMR Spectrometer (for the "H NMR spectrum acquired
at 400 MHz) (from Bruker BioSpin AG Ltd.). NMR data is provided for a particular

intermediate or compound where indicated.

15 The microwave assisted reactions were carried out in a Biotage Initiator™ Sixty (or

its early models) (from Biotage AB).

Chiral separation was performed by Preparative HPLC. Preparative HPLC was
performed using an Agilent 1200 HPLC with a Chiral pak® IA (5 um, 20 x 250 mm)

20 column and a Chiral pak® AS-H (5 um, 20 x 250 mm) column both from Daicel Chiral
Technologies (China) co., Ltd.

All reactions involving air-sensitive reagents were performed under an inert
atmosphere. Reagents were used as received from commercial suppliers unless
25 otherwise noted.

PART |: PREPARATION OF PREFERRED INTERMEDIATES

Preparation of ((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl

30 ester (lla) and ((S)4-amino-4,5.6,7 -tetrahydro-indazol-1-yl)-acetic acid ethyl

ester (llb)
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To a solution of cyclohexane-1,3-dione (50.7 g, 452 mmol) in N,N-

5 dimethylformamide (700 mL) was added ethyl hydrazinoacetate hydrochloride (70 g,
452 mmol). The reaction mixture was stirred for 5 minutes before addition of
dimethoxymethyl-dimethyl-amine (53.9 g, 452 mmol). The reaction mixture was
divided into 50 vials, which were heated in a microwave at 190 °C for 2 minutes.
After cooling to room temperature, the combined reaction mixture was concentrated

10 in vacuo to remove most of the N,N-dimethylformamide. Water (200 mL) was added,
and the resulting dark brown mixture was extracted with ethyl acetate (200 mL x 3).
The organic layers were combined, washed with brine (600 mL), dried over sodium
sulfate and concentrated in vacuo to afford a brown oil, which was placed in a fridge
overnight. The resulting yellow precipitate was filtered and washed with petroleum

15 ether to give (4-ox0-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (79 g,
79%) as yellow crystals. "H NMR (400MHz, CDCl3) 5 ppm 7.92 (s, 1 H), 4.89 (s, 2 H),
4,26 (m,2H),2.80 (t, J=6.4Hz,2H),2.51 (t, J=6.4Hz, 2H),2.20 (t, J=6.4 Hz, 2
H), 1.31 (t, J = 7.2 Hz, 3 H). MS calcd. for C11H14sN203 222, obsd. (ESI*) (M+H)" 223.

20 (4-Hydroxyimino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (IX)
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To a stirred solution of 4-o0x0-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
(222 mg, 1.0 mmol) in ethanol (10 mL) was added hydroxylamine hydrochloride salt
(74 mg, 1.05 mmol). The reaction mixture was heated at reflux for 1 hour. After
cooling to room temperature, a solution of concentrated ammonia and saturated
5 ammonium chloride (10 mL, 1:5, v/v) was added to the reaction mixture. The

resulting solution was extracted with ethyl acetate (25 mL x 3). The combined
organic layers were washed with brine (30 mL), dried over sodium sulfate and
concentrated in vacuo to give 4-hydroxyimino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic
acid ethyl ester (203 mg, 85%) as a white solid, which was used for the next step

10 without further purification. The above white solid contained a pair of isomers in 10 to
1 ratio as determined by "HNMR. For the major isomer, '"H NMR (400MHz, CDCls) &
ppm 8.29 (s, 1 H), 4.89 (s, 2 H),4.26 (m, 2H),2.73 (t, J=6.4Hz, 2 H),2.58 (t, J =
6.4 Hz, 2 H), 2.10 (t, J=6.4 Hz, 2 H), 1.31 (t, J = 7.2 Hz, 3 H). MS calcd. for
C11H1sN303 237, obsd. (ESI*) [(M+H)™]: 238.

15
(4-Amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (XIII)

N
\-0 77JN
O

To a solution of (4-hydroxyimino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl
ester (132 mg, 0.59 mmol), sodium cyanoborohydride (110 mg, 1.76 mmol), and

20 ammonium acetate (0.5 g, 7.2 mmol) in methanol (10 mL) was added titanium (l11)
chloride (0.99 mL, 20% wt in water, 1.68 mmol) dropwise. The reaction mixture was
stirred at room temperature for 2 hours under an argon atmosphere. To the above
mixture were added water (10 mL) and a solution of concentrated ammonia and
saturated ammonium chloride (10 mL, 1:5, v/v). The resulting mixture was filtered

25 through a pad of Celite ® (a diatomite filter from World Minerals Inc.) and washed
with dichloromethane (30 mL). The separated aqueous layer was extracted with
dichloromethane (20 mL x 3). The combined organic layers were washed with brine
(30 mL), dried over sodium sulfate and concentrated in vacuo to afford 4-amino-

4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (131 mg, 99%) as a viscous
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light brown oil. "H NMR (400MHz, CD;0D) & ppm 7.76 (s, 1 H), 5.34 (s, 2 H), 4.60
(m, 2 H), 4.34 (m, 2 H), 2.70 (m, 2 H), 2.20 (m, 1 H), 1.98 (m, 3 H), 1.32 (t, J= 7.2
Hz, 3 H). MS calcd. for C11H7N30, 223, obsd. (ESI*) [(M+H)"] 224.

5 ((R)-4-Benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid
ethyl ester (XVa) and ((S)-4-Benzyloxycarbonylamino-4,5,6,7-tetrahydro-

indazol-1-yl)-acetic acid ethyl ester (XVb)

0
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To a solution of (4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (60
10 mg, 0.27 mmol) in 5% sodium carbonate (0.57 mL) and 1,4-dioxane (1 mL) was
added benzyl chloroformate (58 uL, 0.40 mmol) at 0 °C. The reaction was allowed to
warm to room temperature slowly, and stirred overnight. The reaction mixture was
partitioned between water (10 mL) and dichloromethane (20 mL x 3). The combined
organic layers were collected and dried over sodium sulfate, filtered and
15 concentrated in vacuo. The residue was purified by column chromatography (50%
ethyl acetate in hexanes) to afford racemic 4-benzyloxycarbonylamino-4,5,6,7-
tetrahydro-indazol-1-yl)-acetic acid ethyl ester (94.2 mg, 98.2%) as a white solid. 'H
NMR (400MHz, CDCls) & ppm 7.54 (s, 1 H), 7.49-7.35 (m, 4 H), 5.18 (s, 2 H), 5.23 (s,
2 H), 4.92-4.80 (m, 3 H), 4.23 (dd, J = 7.2 Hz, 2 H), 2.52 (m, 2 H), 2.05-1.88 (m, 4 H),
20 1.30 (t, J = 7.2 Hz, 3 H). MS calcd. for C1gH23N304 357, obsd. (ESI*) [(M+H)"] 358.
Chiral separation (Gilson instrument: column: Daicel CHIRALPAK® AS-H; flow rate:
15 mL/min; gradient: 55% hexane in propan-2-ol) gave ((R)-4-benzyloxycarbonyl-
amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (retention time 7.2
minutes) and ((S)-4-benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic
25 acid ethyl ester (retention time 8.7 minutes). The recovery for both isomers together
was 70%. It is noted that the absolute stereochemistry of the R-configuration of the
intermediates and compounds of the present invention was further confirmed by X-
ray crystallography of (R)-[4-(3-Bromo-5-tert-butyl-benzenesulfonylamino)-4,5,6,7-



1.89- 1.78 (m 2 / H, 1.78 - 1.69 (m N, 1 H HO1-12a
[(R)-4-(3-Methoxy-5- 7.78 (s, 1 H, 7.71 434 F trifluoronethyl- (s, 1 H),
7.49 (s, wo2010mesmenesul f onyl am no PCT/EP2009/058468
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tetrahydro-indazol-1-yl]-acetic acid ethyl ester which was capable of being
crystallized.

((R)-4-Amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (lla)
N

\,07712\/'0

0
A solution of ((R)-4-benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic
acid ethyl ester (357 mg, 1.0 mmol) in ethanol was hydrogenolyzed over 10%
palladium on carbon (40 mg) under atmospheric pressure at room temperature for 3
hours. The reaction mixture was then filtered through a pad of Celite® (diatomite
filter). The filtrate was collected, and concentrated in vacuo to afford ((R)-4-amino-
4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (224 mg, 99%) as a light
yellow oil. MS calcd. for C11H17N302 223, obsd. (ESI") [(M+H)"] 224.

((S)-4-Amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (llb)
N

e
-0 N

!

O
A solution of ((S)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
(357 mg, 1.0 mmol) in ethanol was hydrogenated over 10% Pd/C (40 mg) under
atmospheric pressure at room temperature for 3 hours. The reaction mixture was
then filtered through a pad of Celite® (diatomite filter). The filtrate was collected, and
concentrated in vacuo to afford ((S)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic
acid ethyl ester (224 mg, 99%). MS calcd. for C11H17N302 223, obsd. (ESI) [(M+H)*]
224,

Alternatively, ((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
(lla) and ((S)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (llb) can



H, 6.72 - 6.66 (m . )-4,5,6,7-tetrahydro- 1 H, 5.52 (s, 1 H, O
I ndazol - 1-ylFacetic 4.76 -4.67 (m 2 Hu acid H, 4.42 (t, 1 H, 1
(s, 3 H),wd.268/006939- 2.44 (m 2 H), N PCT/EP2009/058468
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be synthesized according to Scheme 2. The detailed experimental procedures are
described below.

((S)4-Hydroxy-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (XVIII)
OH

0
o N

»J

o)

To a stirred solution of (4-ox0-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
(16.7 g, 75.0 mmol) in formic acid-triethylamine azeotropes (molar fraction of
triethylamine: 0.2857, 45 mL) was added chloro-[(1S,2S)-N-(p-toluenesulfonyl)-1,2-
diphenylethanediamine] (mesitylene)ruthenium(ll) (1.86 g, 3.0 mmol). The reaction
mixture was stirred at room temperature for 3 hours and then at 45 °C for 2.5 hours
with occasional venting. After cooling to room temperature, 1N hydrochloric acid (50
mL) was added, followed by extraction with ethyl acetate (200 mL x 3). The
separated organic layers were combined, washed with brine (300 mL), dried over
sodium sulfate filtered and concentrated in vacuo. The residue was purified by
column chromatography (gradient elution, 0-4% methanol in dichloromethane) to
afford ((S)-4-hydroxy-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (14.3 g,
85%) as a white solid with enantiomeric purity > 99% as determined by Chiralpak™
IA column (condition: gradient: 50% hexane in ethanol, flow rate: 15 mL/min and
retention time: 5.8 min for enantiomer A and 8.1 min for enantiomer B). "H NMR (400
MHz, CDsOD) & ppm 7.47 (s, 1 H), 4.89 (d,4 H), 4.76 (d, 1 H), 4.20 (q, J=7.2 Hz, 2
H), 2.52 (m, 2 H), 2.06-1.84 (m, 4 H), 1.29 (t, J = 7.2 Hz, 3 H). MS calcd. for
C11H1sN203 224, obsd. (ESI™) [(M+H)™] 225.

((R)-4-Azido-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (XXla) and
((S)4-Azido-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (XXlb)

3.

98



1.99 - 1.89 (m 1 HO H), .79 (m 3 H 1-13a [4-(2,5-Bis- 8.54 (s, 1
H, 8.21 472 trifluoronethyl- benzenesul fonylamno H, 5.03 (s, 2 H), (q,
2 H, 7.6%00810/tb6935 i1l O, F )-4,5,6,7-tetrahydro- 4.59p(Cr/EPRooboss488 71 - \
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A oven dried flask was charged with ((S)-4-hydroxy-4,5,6,7-tetrahydro-indazol-1-yl)-

z=z
+

z=z
+

1z
P

acetic acid ethyl ester (14.3 g, 63.8 mmol), phosphorazidic acid diphenyl ester
(DPPA) (15.1 mL, 70.1 mmol) and anhydrous toluene (100 mL). The mixture was

5 cooled to -6 °C in an ice bath. 1,8-Diazabicyclo[5,4,0]-undec-7-ene (DBU) (9.53 mL,
63.8 mmol) was added dropwise, while maintaining the internal temperature of the
reaction below 5 °C . The reaction mixture was stirred below 10 °C for 16 hours.
After the reaction was complete, a solution of saturated ammonium chloride (50 mL)
was added, and the aqueous layer was extracted with dichloromethane (100 mL x 3).

10 The combined organic layers were dried over sodium sulfate, filtered and

concentrated in vacuo. The residue was purified by column chromatography
(gradient elution, 15-30% ethyl acetate in petroleum ether) to afford a mixture of two
enantiomers (10.7 g, 67.4%, the ratio of (R)-enantiomer to (S)-enantiomer was 8:2

which was determined by HPLC with Chiralpak™

IA column).

15
The two enantiomers were further separated by HPLC using a Chiralpak™ 1A
column (separation condition: gradient: 70% hexane in ethanol; flow rate: 15 mL/min;
retention time: 7.4 min for (R)-enantiomer and 8.9 min for (S)-enantiomer) to afford
((R)-4-azido-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (7.1 g, €.€.% >

20 99%) as a viscous oil. "H NMR (400 MHz, CDsOD) & ppm 7.51 (s, 1 H), 4.91(s, 4 H),
463 (s,1H),4.20(q,J=7.2Hz,2H),2.52 (m, 2 H),1.97-1.88 (m, 4 H), 1.29 (t, J =
7.2 Hz, 3 H). MS calcd. for C11H1sN502 249, obsd. (ESI™) [(M+H)'] 250.

((R)-4-Amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester (lla)



I ndazol -1-ylFacetic 2.61 (m 2 H), 2.10 HN ZsO acid -2.00 (m 1 H),
1.93 - 1.71 (m 3 N N HO)
WO 2010/006939 PCT/EP2009/058468
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A solution of ((R)-4-azido-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
(1.25 g, 5.0 mmol) in ethanol (40 mL) was hydrogenated over 10% Pd/C (130 mg)
under 30 psi in a 150 mL Parr bottle at room temperature for 1 hour. The reaction
5 mixture was filtered through a pad of Celite® (diatomite filter). The filtrate was
collected and concentrated in vacuo to afford ((R)-4-amino-4,5,6,7-tetrahydro-
indazol-1-yl)-acetic acid ethyl ester as an oil (1.10 g, 98%), which was used in the
next step without further purification. MS calcd. for C11H17N302 223, obsd. (ESIY)
[((M+H)"] 224.
10
Preparation of (R)-3-(4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-propionic acid

methyl ester (lII)

15 (R)-[1-(2-Hydroxy-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl]-carbamic acid

benzyl ester (XXIll)
0
She
e
H N

o]
To a solution of ((R)-4-benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-yl)-
acetic acid ethyl ester (2.00 g, 5.60 mmol) in methanol (150 mL) was added sodium
20 borohydride (1.61 g, 39.5 mmol). The mixture was stirred at 70 °C for 2 hours. After

being cooled to room temperature, the reaction mixture was acidified to pH 7 with 5N



0 WD 2010/ 006939PCT/ EP2009/ 058468 -71- 1-14a [4-(3-Methanesul fonyl -
benzenesul fonylam no )-4,5,6, 7-tetrahydro- indazol -1-ylFacetic acid 8.47
(s, 1 H),w8.28M/t9392 H), 7.93 (t, 1 H), 7.57 (s 1 H), 5pr0G/EP3009D58dps 4.52
(t, 1 H, 3.23(s, 3 H, 2.67 (d, 2 H, 2.01-1.70 (m 4 H 414\ _, 0----s
-- 0\ 0\, HNO HO 1- 15a[4(4 NEthoxy% trifluoronethyl -

benzenesul fonylamno )-4,5,6,7 tetrahy |90 I ndazol - 1-ylFacetic acid 8.17
(d, 1 H, 6. 78 4. 75 , 2 :
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/N N was extracted with dichloromethane (20 mL). After filtering out any insoluble

774

materials from the organic layer, the filtrate was concentrated in vacuo to give (R)-[1-
(2-hydroxy-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl]-carbamic acid benzyl ester

5 (1.68 g, 95%) as a white solid. MS calcd. for C17H21N303 315, obsd. (ESI") [(M+H)"]
316.

Methanesulfonic acid 2-((R)-4-benzyloxycarbonylamino-4,5,6,7-

tetrahydroindazol-1-yl)-ethyl ester (XXV)
o]

10 ©
To a solution of (R){1-(2-hydroxy-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl]-carbamic
acid benzyl ester (755 mg, 2.40 mmol) and pyridine (1.45 mL, 18.0 mmol) in
dichloromethane was added methanesulfonyl chloride (1.40 mL, 18 mmol) dropwise
at 0 °C. The mixture was warmed to room temperature and stirred for 6 hours .The

15 resulting mixture was poured into ice (10 g). The organic layer was then separated
and washed with 0.1 N hydrochloric acid and saturated sodium bicarbonate, dried
over sodium sulfate, filtered and concentrated in vacuo. The residue was purified by
column chromatography (10% methanol in dichloromethane) to afford
methanesulfonic acid 2-((R)-4-benzyloxycarbonylamino-4,5,6,7-tetrahydroindazol-1-

20 yl)-ethyl ester (880 mg, 90%) as a white solid. MS calcd. for C1gH23N305S 393, obsd.
(ESI™) [((M+H)*] 394.

(R)-[1-(2-Cyano-ethyl)-4,5,6,7-tetrahydro-1 H-indazol-4-yl]-carbamic acid benzyl
ester (XXVII)



HO 0 1-16a [(R) -4-(3,5-Bis- nethanesul fonyl- benzenesul f onyl am no

)-4,5,6, 7-tetrahydro- indazol-1-ylFacetic acid 8.71 (s, 3 H, 6.81 (s, 1
H), 4.77 we,20f/dop9394.51 (t, 1 H), 3.27 (s, 6 H), 2.61 - perA®2¢0o05868d), 1.98
- 1.76 (m 4 H 492 ill ii Os ./l ,s,0 HNO ,. 1/ HO 1-17a
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I ndazol - ylFacetic acid 7.89 (s, 1 7.73 (d, 1 H, 7.51 (d, 1 4.69 (s,
2 H, 434 (s, 1 H, 2.61 - 2.40 (m 55),196-184(m 1H, 1.82 -
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To a solution of methanesulfonic acid 2-((R)-4-benzyloxycarbonylamino-4,5,6,7-
tetrahydroindazol-1-yl)-ethyl ester (850 mg, 2.16 mmol) in dimethyl sulfoxide (20 mL)
was added sodium cyanide (540 mg, 10.8 mmol). The mixture was stirred at 55 °C
5 for 4 hours. After cooling, to the mixture was added water, and the aqueous layer

was extracted with ethyl acetate (20 mL x 4). The combined organic layers were
dried over sodium sulfate, filtered and then concentrated in vacuo. The residue was
purified by flash column chromatography (10% methanol in dichloromethane) to
afford (R)-[1-(2-cyano-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl]-carbamic acid

10 benzyl ester (600 mg, 85%) as a white solid. MS calcd. for C1sH20N4O, 324, obsd.
(ESI™) [(M+H)*] 325.

(R)-3-(4-Benzyloxycarbonylamino-4,5,6,7-tetrahydro-indazol-1-yl)-propionic
acid methyl ester (XXVIII)

15 /
A solution of (R)-[1-(2-cyano-ethyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl]-carbamic acid
benzyl ester (700 mg, 1.96 mmol) in 2M solution of hydrogen chloride in methanol
(60 mL) was stirred at room temperature for 32 hours. After the reaction was
complete, the pH of the reaction mixture was adjusted to 7.5-8 with solid sodium

20 bicarbonate, and then solvent was removed in vacuo. To the residue was added

dichloromethane. Filtration and concentration gave (R)-3-(4-benzyloxycarbonyl-



HO 1-18a 3-[(R)-4-(3,5-Bis- trifluoronethyl- benzenesul fonyl am no
)-4,5,6,7-tetrahydro- indazol-1-yl]-propionic acid 8.43 (s, 2 H), 8.29 (s,
1 H), 6. ABo(s10/0b6ddp, 4.20 (t, 1 H, (m 2 H), 2.71-2.53rCmEP2006)058U687- 1. 67
( 4H)4.15(t,2H),2.754865,I\|\N Ns EO N HO WD
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vacuo. The residue was purified by col omat ography (gradi ent el ution,
0- 5% net hanol in dichloro-nethane) to 18 rd
{(R-4-[(3,5-bis-trifluoronethyl-benzeresul fonyl)-net hyl -am no]-4,5,6,7-
tetrahydro-indazol -1-yll-acetic acid/{ethyl ester (42.6 ng, 83% as a white
solid. M5 cald. (calculated) for 0Tol21F6N3045 513, obsd. (observed)

(ESI +) S[ (M FH) +] 514. EXAMPLES 2-2 to 2-8 20 The foll owi ng exanples 2-2 to

2-8 were RiSBRABAGT(R)- @%4%@&%@%%@{5“%%@@4%’;6Wﬂehﬁﬁﬁ%@fln@éﬁmlﬁ) 2-1 using
the appropriate ester internediates 73 - Exanple
propionic acid methyl ester (150 mg, 0.42 mmol) in methanol was hydrogenolyzed
over 10% palladium on carbon (30 mg) under atmospheric pressure at room
temperature for 3 hours. The reaction mixture was filtered and the filtrate was
10 concentrated in vacuo to give (R)-3-(4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-
propionic acid methyl ester (93 mg, 99%) as a yellow oil, MS calcd. for C11H17N3O,

223, obsd. (ESI*) [(M+H)"] 224.

Preparation of 3-methoxy-5-trifluoromethyl-benzenesulfonyl chloride
F
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3-Methoxy-5-trifluoromethyl-phenylamine (10 g, 54 mmol) was mixed with
trifluoroacetic acid (100 mL) in a 250 mL flask. After being cooled to 0 °C, to the
mixture was slowly added concentrated hydrochloric acid (10 mL), and then added a
solution of sodium nitrite (4.7 g, 68 mmol) in water (5 mL) dropwise over 20 min at 0
20 °C. The mixture was stirred for another 10 minutes after the addition and then
poured into a stirred mixture of acetic acid (120 mL), sulfurous acid (0.94 N aqueous
sulfur dioxide solution,120 mL), copper(ll) chloride (9.2 g) and copper(l) chloride
(100 mg) at 0 °C. The reaction mixture was allowed to warm to room temperature
and stirred for 15 hours, and then water (200 mL) was added. The aqueous layer

25 was extracted with ethyl acetate (100 mL x 3). The combined organic layers were



Systematic Name M5 (ESI+, MtH) Structure 2-2 {(R)-4-[(4-Brono-2-chl oro-
benzenesul fonyl ) -net hyl - am no]-4,5, 6, 7-tetrahydro- indazol-1-yl}-acetic

aci d et hywoestoane93d90 Ol -S NI 0Cl 0 0J g 2-3 {(R) -4- pC2EBbdoonsssds
trifluoronethyl- benzenesul fonyl)-nethyl- am no]-4,5,6,7-tetrahydro-
I ndazol -1-yl}-acetic acid ethyl ester 480 F O \\ 01 ...... , S FuCl NJ g 2-4
{(R)-4-[(4-Brono-2-fl uoro- benzenesu‘I(Tzo'nyI ) - net hyl -
am no]-4,5,6, 7-tetrahydro- indazol -1-yl}-acetic acid ethyl ester 474 Br
dried over sodium sulfate, filtered througha glass funnel and concentrated in vacuo.
The residue was purified by column chromatography (20% ethyl acetate in petroleum
ether) to afford 3-methoxy-5-trifluoromethyl-benzenesulfonyl chloride (3.9 g, 26.4%)
as a white solid (reference: Cherney, R.J. et al., J. Med. Chem. 46 (2003) 1811). "H
5 NMR (400 MHz, CDCl3) & ppm 7.89 (s, 1 H); 7.70 (s, 1 H); 7.50 (s, 1 H); 4.00 (s, 3 H).
The following examples were prepared in an analogous manner as described for 3-
methoxy-5-trifluoromethyl-benzenesulfonyl chloride starting from commercially
available substituted phenyl amines.
10
Starting amine Sulfonyl chloride 'H NMR (400 MHz, CDCl;) & ppm
4-Fluoro-3- 4-Fluoro-3-trifluoromethyl-  8.35-8.37 (d, J=6.0 Hz, 1 H); 8.29-8.33 (m, 1 H);
trifluoromethyl- Benzenesulfonyl chloride 7.50-7.54 (t, J=6.0Hz,1 H)
Phenylamine
3-Fluoro-5- 3-Fluoro-5-trifluoromethyl-  8.15 (s, 1 H); 7.97-7.99 (d, J=4.0 Hz, 1 H); 7.74-
trifluoromethyl- benzenesulfonyl chloride 7.76 (d,J=4.0Hz, 1 H)
phenylamine
4-Methoxy-3- 4-Methoxy-3- 8.26 (s, 1H); 8.22-8.24 (d, J = 8.8 Hz, 1 H); 7.21-
trifluoromethyl- trifluoromethyl- 7.23(d,J=8.8 Hz, 1 H); 4.00 (s, 3H)
phenylamine benzenesulfonyl chloride

Preparation of 3.5-di-tert-butyl-benzenesulfonyl chloride

CI\,ISIIO

0]

Chlorosulfonic acid (4 mL) was added to 1,3,5-tri-tert-butyl-benzene (1.5 g, 6.1 mmol)

15 which had been cooled to 0 °C. After being stirred at 0 °C for 30 minutes, the mixture
was warmed to room temperature and stirred for 1 hour. Then the mixture was
poured into ice water (50 mL) and extracted with dichloromethane (20 mL x 3). The
combined organic layers were dried over sodium sulfate and concentrated in vacuo.
The residue was purified by column chromatography (gradient elution: 0-20% ethyl

20 acetate in petroleum ether) to afford 3,5-di-tert-butyl-benzenesulfonyl chloride (880
mg, 50%) as a yellow solid (reference: Guthrie, R. D. et al. Aust. J. Chem. 40 (1987)
2133).



c)\el ....,S N\ .0OF NO\.... ..] g 2-5 {(R-4-[(3-Brono-5-
trifluoronethyl-benzenesul fonyl)-nethyl-am no]-4,5,6, 7-tetrahydro-

i ndazol - Iwpbptroawedspc acid ethyl ester 524 F (D. 40 r O 2P6T/EP2009/058468
{(R)-4-[(3, 5-Di brono- benzenesul f onyl ) - net hyl am no] -4, 5, 6, 7-tetrahydro-

I ndazol -1-yl}-acetic acid ethyl ester 56§4 Br ', 0 ,Sro----- M\ 0 N 1111k
Yoiri WD 2010/ 006939PCT/ EP2009/ 058468 = 74 - 2-
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EXAMPLE 1-1
[(R)-4-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-4.5.6,7 -tetrahydro-

5 indazol-1-yl]-acetic acid ethyl ester

HN/S\\ Br

N/|

o |
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To a solution of ((R)-4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
(446 mg, 2.0 mmol) and 3-bromo-5-trifluoromethyl-benzenesulfonyl chloride (970 mg,
3.0 mmol) in tetrahydrofuran (5 mL) was added a solution of dimethyl-pyridin-4-yl-

10 amine (489 mg, 4.0 mmol) in tetrahydrofuran (5 mL) dropwise. After being stirred at
room temperature overnight, the mixture was concentrated. The residue was purified
by column chromatography (gradient elution, 0-5% methanol in dichloromethane) to
afford [(R)-4-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-
indazol-1-yl]-acetic acid ethyl ester (750 mg, 63.6%) as a white solid. MS calcd. for

15 CisH19BrF3N304S 509, obsd. (ESIY) [(M+H)"] 510.

EXAMPLES 1-2 to 1-21
The following examples 1-2 to 1-18 were prepared in an analogous manner as
described for example 1-1 using (4-amino-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid
20 ethyl ester orits R form, 3-(4-benzyloxycarbonyl-amino-4,5,6,7-tetrahydro-indazol-1-
yl)-propionic acid methyl ester or its R form, and the appropriate commercially

available benzene sulfonyl chlorides.

25
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* p-s 0\ 41 2-8 3-{(R-4-[(3,5-Bis-
trifluoronethyl benzenesul f onyl ynet hyl am no] - 4,

5,6, 7-tetrahydro-

i ndazol - Iwpbptoproegponi ¢ acid nethyl ester 514 0 40 ,. PcTARE4/0884b%
EXAMPLE 2-1a
f(R-4-1(3,5-Bis-trifluoronethvl - benzer@sul fonvl) - methvl -am nol -4, 5, 6, 7-
tetrahydro-indazol -1 -vl}-acetic acid HOr j 50 Starting with
{(R-4-[ (3 5-bis-trifluoron B~
t et rahydr|o-i ndazol - 1-yl}-acetic acid ethyl ester, using the met hod
anal ogous EB@mplRe one described for exaMd(ESt- la,
{(R) - 4- [( N_hi g SwtematnqN.amﬁm hyl - benzaqé\ﬂﬂﬁ! fonyl)- StrUCture
met hyl - 1rﬁ)] 4, enz’e ‘}%‘in? ?dazol 4 2-yl“} acetic acif (10.2 ng, 68.6%
wes 10 obt ai ned | e d = }%qit,c VR (400| Mz, CD30 ppm 8.46 ($, 2
H), 8.35 (s, lH)ac,d th|s l(t, 1H, 482(3 H, 2.67 (s, 3
H, 2.52|(m 2 H) -1 64 (m 4 M5 cal d. for ‘8- 117F6N3045 485,
obsd. (ESI+) [(M FH) +] 486. WO 2010/ D06939PCJ/ EP2009 8468 - 75 -
EXAVPLES |2-2a t¢ 2-8a The fol |l owi ng exanples 2-2a t{ a were prepared in
an anal ogous manner as described for exanple 1-la using the corresponding
esters. ~ 7%

(¢]

1-3 [4-(2,4-Dichloro- 432 cl
benzenesulfonylamino)-4,5,6,7- Q
tetrahydro-indazol-1-yl]-acetic 0
acid ethyl ester b

HN O
e
N
\/O\ﬂ)
O

1-4 [(R)-4-(3,5-Bis-trifluoromethyl- 500 F
benzenesulfonylamino)-4,5,6,7- F F
tetrahydro-indazol-1-yl]-acetic
acid ethyl ester N F

Hr:l/s\\ F
N\/ |
o, [
r

1-5 [4-(4-Methyl-3-nitro- 423
benzenesulfonylamino)-4,5,6,7- .0
tetrahydro-indazol-1-yl]-acetic N Q "{l
acid ethyl ester ASs o

HN O
e
N
\/OWH
O




Exanpl e No. Systematic Nanme 1H NMR (400 MHz, CD30D) 6 ppm MsS (ESI +,
Acid structures 2-2a {(R) -4-[(4-Brono-2-

chl or o-

benzenesul fonyly

M-H)

met hyl - amwvo@pro/06936, 7- tetrahydro-i ndazol - 1- yI}-acetiCPewmdmﬁmmﬂméd, 1 H,
7.94 (s, 1 H, 7.73 (d, 1 H, 7.14 (s, 1 H, 4.99 (t, 1 H, 4.82 (s, 2 H),
2.73 (s, 3 H), 2.56 (s, 2 H, 2.11 - 26(%3 (m 1 H,2.01 - 1.89 (m 1H),
1.843 - 1.73 (m 2H) 462 Br %lel -.% .s\\ =0a : N\ HO 2-3a
{(R)-4-[(9 ("hlnrn A- trifluoron _b%n_z_e f‘ll|fnh\l|\l
met hyl - a %] 4) %Dﬁhﬁﬁr%m ndazopmﬁ yl}- acetic acid 8.39 (d, 1 H,
806 (s |11, %g M ;&ﬁ,c L H, 504 (s, 1H,\4.81 (s, ,
2.77 (s, 3 H, 2 elﬁq§|1ester o
\:S\\
HN [0}
!
N\
N
\/O\”)
[0}

1-7 [4-(3-Bromo-5-trifluoromethyl- 510 Br,
benzenesulfonylamino)-4,5,6,7- E
tetrahydro-indazol-1-yl]-acetic o
acid ethyl ester Sse £ F

HN O
!
N\
N
\/Oj‘)
e}

1-8 [4-(4-Bromo-3-fluoro- 432 F
benzenesulfonylamino)-4,5,6,7- Br
tetrahydro-indazol-1-yl]-acetic
acid ethyl ester O,

HN o
89,
N\
N
\/OWH
[0}

19 [4-(4-Bromo-3-methyl- 456 Br
benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic o
acid ethyl ester sl

HN [0}
!/
N\
N
\/OWH
[0}

1-10 [4-(4-Bromo-3-trifluoromethyl- 510 N
benzenesulfonylamino)-4,5,6,7- F Br
tetrahydro-indazol-1-yl]-acetic
acid ethyl ester o,

HN/S\\O
0
~.°
¥




2 H, 2.08-1.77 (m 4 H); 452 01411 -..... ,.,S N 10ci HO 2-4a
{(R)-4-[(4-Bronp-2- fluoro- benzenesul fonyly nethyl-am no]-4,5,6,7-

t et rahydrwointzmwed3sl- yl}-acetic acid 7.89 (t, 1 H), 7. PtT/(E®2002/058468 7. 62
(d, 1

2.

[

yd

: H,6.89 (s, 1 H, 510 - 5,04 (m 1 H, 4.74 (s, 2 H, 2.72 (s, 3 H),
56 (s, 2 H, 2.11 - 1.99 (m 1 H, 1 - 1.69 (m 3 H) 446 Br 01401

- .»..S N EO HO 2-5a {(R)- 4[(3 Bromo-5- trifluoronethyl -
benzenes | fonvly 7- tetra \/drn i nd:.wnl -1- v|l-gcetic
1117 idinel3s’ §7 pA
amd8.38(,1®5 mmﬁ g 17(1 1/H, 6.65 (5. £ H, 5.15 |
- 4 -
5.20 (m |1 H), 4 iney 1,y|]23Cgt§(s 3H, 2.63 - 2.48/(f 2 H, 2.09
1.99 (m acid ethyl ester 37
N o
O
N\
N
\/OWH
[0}

1-12 [(R)-4-(3-Methoxy-5- 462 F
trifluoromethyl- "
benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic o O
acid ethyl ester se

Hl\i— (o]
§)
N\
N
\/O\H)
[¢]

1-13 [4-(2,5-Bis-trifluoromethyl- 500 e f
benzenesulfonylamino)-4,5,6,7- F
tetrahydro-indazol-1-yl]-acetic o .
acid ethyl ester 8, F

HN O
0
N\
N
\/O\[H
(¢]

1-14 [4-(3-Methanesulfonyl- 442 \ o
benzenesulfonylamino)-4,5,6,7- o=
tetrahydro-indazol-1-yl]-acetic
acid ethyl ester o,

HN/S\\
/
N\
N
\/OjH
O

1-15 [4-(4-Methoxy-3-trifluoromethyl- 462 e
benzenesulfonylamino)-4,5,6,7- F O—
tetrahydro-indazol-1-yl]-acetic
acid ethyl ester o

HN/S\\O
>0
N\
N
\/O\n)
[¢]




1 H, 1.89 - 1.76 (m 2 H), 1.74- 1.62(m 1 H 496 011401 ........ .s, N
ro HO WO 2010/ 006939PCT/ EP2009/ 058468 - 76 - 2-6a {(R) 4-1(3,5-D brom)-
benzenesubdanylgoeosoet hyl - am no] -4, 5, 6, 7- tetrahydro-i ndazuolepieospsdse@cet i c
acid 8.12 (s, 1 H, 8.08 (d, 2 H, 6.61 (s, 1 H, 550 (s, 1 H, 5.16 -
5.07 (m 1 H), 4.83 (s, 2 H), 2.67 (s, 6%H) 2.63 - 2.48 (m 2 H), 2.10 -
2.00 (m 2 H), 1.90- 1.76(m 2H) 5068 | . 211 0 HOBr 2-7a

{(R-4-[(35-Di~te SRty benzen .mm,;,,, - ani-no}-4, 5,6, 7-
1- % -4- - 52
t et r ahydr|o-1%daz {1 |£1y|ar§:§g?ﬁ5?¢' d oo
tetrahydro-indazol-1-yl]-acetic o
acid ethyl ester ° ¥
> I
/S\\ o
HN__ (o]
5
N\
N
\/ij)
(o]
1-17 [4-(3-Chloro-4-methyl- 412
benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic 0, ¢l
acid ethyl ester N

1-18 3-[(R)-4-(3,5-Bis-trifluoromethyl- 500 N
benzenesulfonylamino)-4,5,6,7-

tetrahydro-indazol-1-yl]-propionic o
acid methyl ester % F

EXAMPLE 1-1a
[(R)-4-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-4.5.6,7 -tetrahydro-

indazol-1-yl]-acetic acid

F F
A
Br
HN”
7
N
N
HO)J

5 To a solution of [(R)-4-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester (18.0 mg, 0.035 mmol) in
tetrahydrofuran (2 mL) was added an aqueous solution of sodium hydroxide (1 N, 2

mL).The resulting mixture was stirred at room temperature for 2 hours, then



7.82 (t, 1 H, 7.75 (d, 2 H, 6.02 (s, 1 H, 508 -4.99 (m 1H, 4.79 (s,

2 H, 2.60 (s, 3 H, 2.57- 2.4 (m 2 H, 2.08- 1.95(m 1 H, 1.91 -1.73
(m 2 H),wb.2¢M/0089362(m 1 H), 1.40- 1.37 (s, 18 H 462 pCTAPR000I0Fs4bR

2-8a 3-{(R)-4- [(3 5-Bis- trifluoronethyl- benzenesul fonyly

met hyl -am no] -4,5,6,7- tetrahydro- |ndaz6%l-1- yl}-propionic acid 8.44 (s, 2

H),8.34(s,1H) 6.57 (s, 1 H, 525,09 (m 1 H, 4.18 (t, 2 H 2.78
Eﬁﬂ g . e@ra&t)qulthijqﬁﬂ]etwg%méljrmg%rg@wlggyﬁbwa@qlsqerded I:IDhe aqueous1 08

EXA'VPLE 3Ia§|/er was acidified with concentrated hydrochloric acid to pH 4 and then stirred with
[ 4-(3-Ethoxy-5-trifluoronethyl-benzenesul fonyl am no)-4,5, 6, 7-tetrahydroi nda

zol -1 -yl diethykether é&;nﬂ.)@ﬂﬁpetr@@m ether (6 mL) at room temperature for 2 hours.
The resulting mixture was filtered to afford [(R)-4-(3-bromo-5-trifluoromethyl-

5 benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid (13.3 mg, 78.8%)
as a white powder. "H NMR (400 MHz, CDsOD) & ppm 8.34 (s, 1 H), 8.20 (s, 2 H),
6.81 (s, 1 H),4.80 (s, 2 H), 4.48 (t, 1 H), 2.50 (m, 2 H), 2.00-1.72 (m, 4 H). MS calcd.
for C16H1sBrF3N304S 481, obsd. (ESI*) [(M+H)'] 482.

10 EXAMPLES 1-2a to 1-18a
The following examples 1-2a to 1-18a were prepared in an analogous manner as

described for example 1-1a using the corresponding esters.

"H NMR (400 MS
Example MHz, CDs0OD) & (ESH,
No. Systematic Name ppm M+H) Structure
1-2a [4-(3,5-Dichloro- 7.90 (d, 2 H), 7.81 404 al
benzenesulfonylamino | (t, 1 H), 6.81 (s, 1
)-4,5,6,7-tetrahydro- H), 4.77 (s, 2 H), o
indazol-1-yl]-acetic 445 (t, 1 H),2.50 )\s\\ cl

acid (m, 2 H), 1.99-1.77 Hy' o
(m, 4 H)
'

1-3a* [4-(2,4-Dichloro- 8.39 (d, J=8.59 Hz, 404 ol
benzenesulfonylamino | 1 H), 8.04 (d,

)-4,5,6,7-tetrahydro- J=8.59 Hz, 1 H), oy

indazol-1-yl]-acetic 7.92 (d, J=2.02 )S\\

acid Hz,1 H), 7.65 (dd, 4

J=8.46,2.15Hz, 1

H), 6.89 (s, 1 H), A\

4.77 (s,1H),4.27 N

(d, J=1.52 Hz, 1 HOW‘)

H), 4.08 (s, 1 H),

2.39(s.,2H),1.90 ©

(s, 1H),1.70 (s., 1

H), 1.58 (d, J=7.33

Hz, 2 H)




[4-(3-Fluoro-5-trifluoronethyl
-1- yl]-acetic acid ethyl

azol

ester

exanpl e wb,208006930W0 2010/ 006939PCT/ EP2009/ 058468 -

sodi um hydri de (60% di spersed in m neral
4.4 mmol) were dissolved in N,
m xture was heated in a m crowave oven

(202 nyg,

oil,
di met hyl formam de (2 nL).
t 150 C for 40 m nutes.

89 ny

- benzenesul fonyl am no)-4,5, 6, 7-tetrahydro-ind
(prepared by the nethod anal ogous to

77 PCUEP2944846%10] ) |

The
The

2.22 mol ) and et hanol

resultin n!yfnrn was acidified with O 1klh\droch!0ric acid to pH 5 and
extracted W& h GE@ 355A etate. B‘ﬁ?é_' S 5?1?4 Iaf}é?rs were washed_w th brine,
dried over sodiug, FS 3(;; |Qrﬂﬂo c}_p;(:)@ te ,g:) iln vacuo. The residug was
purified|by fl ast;qtgq; M@iﬂaf&&Bﬁ [ (ph Hl; ioGQ, |0- 5% net hanol in .
di chl or onfet hane) iddgzohi fipachtic (m, 2 H), 1.95-1.74 X
[ 4- ( 3- et Hoxy- 5- t mtifl | uor orret hyl bemzeresul f onyl ami no) |4, 5, 6, 7Nt et r ahydr o- | nda
zol -1-yl]|-aceti¢ acid ethyl estler (180 ng, 718% . NS cal
C201- 124K3N3055 (475, obsd. (ESI|+) [(MFH) +] |476. 10 -2 to 3 4 The
foll ow ng exanplles 3-2 to 3-4 vere prepared|in an ajnéﬁ ous manner
described for exanple 3-1 using either [4-(53-brono-6-anhloro-pyridi ne 3-
sul fonyl am no)-4,5,6, 7-tetrahydro-i ndazol -1-lyl]-acetic acid ethyl ester]or
4- ( 3- br ono-5al5 | [4-(4-Methyl-3-nitro- 8.47 (s, 1 H), 8.10 395
5-trifludromethy Ibe'B?éf*@_Sé'ﬁ@ﬁamF@rW érﬁ nb?z(d B 6, 7-tetrahydro-i # »©1-y1]-ac
etic acid ethyl é§t5 o %]%‘?%rﬁe a QMMEr Ci ally avaloL 4l cohol s.
Exanpl e No. Syst L (?]% 06 >tructur
[ 4- (5- Brgno- 6- ef] hoxy pyri di ne- 3 H
sul fonyl g@m no)-4,5, 6, 7-tet rahycr0| ngazof i y1] - acet|ic ac o@ yl ester 487
Br - / HN's, * \ 3-3 [4-(5-Brono-6-cycl opentyl oxy- Sy
pyri di ne-|3-sul f onyl am no) -4, 5, 6, 7- tetrahydro-i ndazjol «d- y1]-acetic acid
et hyl estler 527 I
1-6a [4-(3,5-Dimethyl- 7.56 (s, 2 H), 7.34 364
benzenesulfonylamino | (s, 1 H), 6.55 (s, 1
)-4,5,6,7-tetrahydro- H), 4.80 (s, 2 H), o Q
indazol-1-yl]-acetic 435 (t, 1 H),2.54 :‘S\\
acid (m,2H),2.44 (s, HN O
6 H), 1.95 (m, 1
H), 1.77 (m, 3 H) VI
Hom)
O
1-7a [4-(3-Bromo-5- 8.37 (s, 1 H), 8.19 482 B
trifluoromethyl- (s,2H),6.80(s, 1
benzenesulfonylamino | H), 4.79 (s, 2 H), ° Q\/LF
)-4,5,6,7-tetrahydro- 4.45(t,1H),2.63- 3eZ d
indazol-1-yl]-acetic 2.46 (m, 2 H), BN O
acid 2.00-1.89 - 2.00
(m, 1 H), 1.87 - I\
1.69 (m, 3 H) M
Hom)
O
1-8a [4-(4-Bromo-3-fluoro- 794 (q,1H),7.79 432 R o
benzenesulfonylamino | (q, 1 H), 7.70 (q, 1
)-4,5,6,7-tetrahydro- H), 6.82 (s, 1 H), o Q
indazol-1-yl]-acetic 478 (d,2H),4.44 o
acid (t, 1 H),2.50 (m, 2 o
H), 2.01-1.74 (m, 4
H). T
Hom)
(o]




0-

0

S:
[ 4-(3-1 sopropoxy-5-trifluoronethyl-

HNO *

r

WD 2010/ 006939PCT/ EP2009/ 058468 -

78 - 3-4

benzenesul fonyl am no)-4,5, 6, 7-

t et rahydrwointzmmed3s1- y1] - acetic acid ethyl ester 490 %@CR/HP2009/058468 V
-70 -
1-9a [4-(4-Bromo-3-methyl- | 7.87 (s, 1 H), 7.81 428 o
benzenesulfonylamino | (d, 1 H), 7.66 (d, 1
)-4,5,6,7-tetrahydro- H), 6.65 (s, 1 H), o @
indazol-1-yl]-acetic 469 (s,2H),4.38 o
acid (t, 1H),2.61-244 o
(m, 5 H), 1.99 -
1.89 (m, 1H),1.84 I\
-1.69 (m, 3 H) "Ny
Hom)
@]
1-10a [4-(4-Bromo-3- 8.27 (s,1H), 8.14 482 \ .
trifluoromethyl- - 8.02 (m, 2 H), F B
benzenesulfonylamino | 6.88 - 6.78 (m, 1
)-4,5,6,7-tetrahydro- H),4.84 -4.75 (m, oy
indazol-1-yl]-acetic 2H), 444 (t, 1 H) HN\,S\\O
acid 2.63-245(m, 2
H), 1.99 - 1.90 (m, /,—C
1H),1.87-1.65 AN
(m, 3 H) Ho WH
@)
1-11a [4-(5-Bromo-6-chloro- | 8.86 (d, 1 H), 8.59 449 S
pyridine-3- (d, 1H),6.96 (s, 1 7
sulfonylamino)- H), 4.82 (s, 2 H), o SN
4,5,6,7-tetrahydro- 452 (t, 1H),2.64 - Dol
indazol-1-yl]-acetic 2.47 (m,2H),2.00 o
acid -1.91 (m, 1 H),
1.89-1.78(m, 2 I\
H), 1.78 - 1.69 (m, i
1H) Ho 7\)
@]
1-12a [(R)-4-(3-Methoxy-5- 7.78 (s, 1H), 7.71 434 \ .
trifluoromethyl- (s, 1H), 749 (s, 1 F
benzenesulfonylamino | H), 6.72 - 6.66 (m,
)-4,5,6,7-tetrahydro- 1 H),5.52 (s, 1 H), o o~
indazol-1-yl]-acetic 476-4.67(m,2 o N
acid H), 4.42 (t, 1 H),
3.98 (s, 3 H), 2.62 //—Q
-2.44 (m, 2 H), ANY
1.99-1.89(m, 1 Ho
H), 1.79 (m, 3 H) WH
@)
1-13a [4-(2,5-Bis- 8.54 (s, 1 H), 8.21 472 i
trifluoromethyl- (q,2H),7.64 (s, 1 F
benzenesulfonylamino | H), 5.03 (s, 2 H), S E
)-4,5,6,7-tetrahydro- 459 (t, 1H),2.71 - s F
indazol-1-yl]-acetic 2.61(m,2H),2.10 N©
acid -2.00 (m, 1H),
1.93-171(m, 3 I
H) Y
HOW‘)
(0]




N

[4-(3-Ethoxv-5-trifluoronethvi

zol - | -vi Iwecetomemsi d HOr i

[ 4- (3- et hoxy-5-trifluoronethyl -

t et rahydro-i ndazol -

1-yl]-acetic acid et
to the one described for exanple 1-1a,

EXAMPLE 3-1a
- benzenesul f onvi am no) - 4151617-t et r ahydr oi nda

50 Starting with

PCT/EP2009/058468

benzenesul fonyl ani no) -4, 5, 6, 7-

7riyl ester using the nmethod anal ogous

[4-(3-et oOX /= l21'r|'|‘||mrn Qlllfnn\lampn\ ARR?fnfr h/drg-'nda
zol - 1-y1]|- a4t i ¢ 46 "\6‘3“{?@5 , % 104¥hs lobt ai ned as a white
solid. 1H NWR ( 1@@ ’@Bg g, 1 H),| 7.67 (s, 1)), 7.45|(s,
1 H), 6.71 (s, Ha')azop’«{;ﬁ 5. 4 F% 2'H), .21 (q. 02 257 (t.
2 H, 1.83-1.78 |G , (({51 H$ 3Ij)3(s 3/5 cald. flor C18H29N S C)N3055 447
obsd. (ESI+) [(M FH)+] 448 15E)HN\HJEd&-I2)a tlo 3-4a [The foll owi hg exanpl es
3-2a to 3-4a wene prepared i n gR-W@ral0dgots) manner as descrfor exanpl e
1-1a using the corresponding esters. WD 2010/ 006939PCT/ EP2609/ 058468 - | 79
- Exanpl ¢ No. Systematic Nane 1H NVR (400 Myz, CD30D) 6 M5S (ESI+, MrH)
Structure 3-2a [4-(5-Brono-6- ethoxy-pyridine-3- sulfonylam no)-
4,5,6, 7-tletrahydro- indazol-1-y1F acetic acild 8.63 (d, 1 H, 836 (s, 1
H) . 6. 90 |(s15al HA-GAEDYM 2 H)8174d564 (§112 HF344.144 (t, 1., 2.55 (M 2
H, 1.95-]1.75 (rtmmpmmemn 46 (t, 7.799, Br F o~
benzenesuﬁonWannno H) 78 (s, 1 H),
)-4,5,6,7-tetrahydro- 475 (s 2 H), 4. 36 O
indazol-1-yl]-acetic (t, 1H),4.04 (s, 3 HNﬁs\\o
acid H), 2.50 (m, 2 H),
2.00-1.75 (m, 4 H). B
1-16a [(R)-4-(3,5-Bis- 8.71 (s, 3 H), 6.81 492 \ o
methanesulfonyl- (s, 1H),4.77 (s, 2 =%
benzenesulfonylamino | H), 4.51 (t, 1 H), P
)-4,5,6,7-tetrahydro- 3.27 (s, 6 H), 2.61 N P
indazol-1-yl]-acetic - oS °©
acid 2.42(m,2H),1.98
-1.76 (M, 4 H) —
1-17a [4-(3-Chloro-4-methyl- | 7.89 (s, 1 H), 7.73 384
benzenesulfonylamino | (d, 1 H), 7.51 (d, 1
)-4,5,6,7-tetrahydro- H), 6.66 (s, 1 H), N cl
indazol-1-yl]-acetic 469 (s,2H),4.34 N
acid (s, 1H),2.61- N©
240 (m,5H), 1.96
-1.84 (m, 1 H), KR
1.82-165(m,3 N
H) HOW})
o
1-18a 3-[(R)-4-(3,5-Bis- 8.43 (s, 2 H), 8.29 486 Fa "
trifluoromethyl- (s,1H),6.73 (s, 1 F
benzenesulfonylamino | H), 4.20 (t, 1 H),
)-4,56,7-tetrahydro- | 4.15 (t, 2 H), 2.75 BN F
indazol-1-yl]-propionic | (m, 2 H), 2.71-2.53 YN Fl
acid (m, 2 H) 1.87-1.67 P
(m, 4 H) N
e




/[ (:) ,s HO / NNNHy O 3-3a [4-(5-Bronp-6- cyclopentyl oxy- pyridi ne-3-
sul fonyl am no)- 4,5,6, 7-tetrahydro- indazol-1-ylFacetic acid 8.58 (d, 1 H),
8.31 (d, woMpro/de38 (s, 1 H, 557 (q, 1 H), 4.76 (s, 2 PElr/EP4008@54468 1 H),
2.54 (m 2 H, 2.01-1.68 (m 12 H 499 Or s----- H'O/ N, NHQ/03-4a
[ 4- (3-1sopropoxy-5- trifluoronethyl- be;rizenesulfonyl am no)-4,5,6,7-

t etrahydro-i ndazol - 1-yl]-acetic acid , 7.65 (s, 1 H, 7.43

00" 1. 75" 0 sokBjeseathy e Bl RN G L]

EXAMPLE 2-1
{(R)-4-[(3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4.5.6,7-

5 tetrahydro-indazol-1-yl}-acetic acid ethyl ester

-0 Ni'\/lo

To a solution of (R)-{[4-(3,5-bis-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester (example 1-5, prepared by the
method analogous to the one described for example 1-1, 48.6 mg, 0.100 mmol) in
10 acetonitrile (3 mL) was added potassium carbonate (27.6 mg, 0.200 mmol) and
methyl iodide (9.5 pL, 0.150 mmol). After being heated at 70 °C under an argon
atmosphere for 6 hours, the reaction mixture was cooled to room temperature,
filtered through a glass funnel and concentrated in vacuo. The residue was purified
by column chromatography (gradient elution, 0-5% methanol in dichloro-methane) to
15 afford {(R)-4-(3,5-bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester (42.6 mg, 83%) as a white solid. MS
cald. (calculated) for CoH21FsN304S 513, obsd. (observed) (ESIY) [(M+H)'] 514.

EXAMPLES 2-2 to 2-8

20 The following examples 2-2 to 2-8 were prepared in an analogous manner as
described for example 2-1 using the appropriate ester intermediates.

25



HN O N HO F

{(R)-4-1(3-Chl oro-4-cycl opentyl oxv- benzenesul fonvl) - net hyl
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2-6
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Systematic Name M5 (ES 1+, M+H) Structure 4-2

{(R-4-

[ (5- Bronp- 6- cycl obut oxy- pyri di ne-3-sul fonyl)-nethyl -

am no] - 4,%0@pi/doeispahydr oi ndazol - 1-yl}-acetic aci d et hylpcegtresood®468---0 O

0 Br

N 4-3 {(R)-4-[(5-Bromp-6-isopropoxy- pyridine-3-sulfonyl)-nethyl-

ém no] 4,5,6, 7-tetrahydro- indazol - 1- yJ7}4_acet|c acid ethyl ester 515

10

15

.0 O F Br

27 {(R)-4-[(3,5-Di-tert-butyl- 490
benzenesulfonyl)-methyl- o
amino]-4,5,6,7-tetrahydro- \I
indazol-1-yl}-acetic acid ethyl R

ester )\/N

2-8 3-{(R)-4-[(3,5-Bis- 514 _
trifluoromethyl-
benzenesulfonyl)-methyl- a /@F
amino]-4,5,6,7-tetrahydro- ~ S -

indazol-1-yl}-propionic acid
methyl ester N,

EXAMPLE 2-1a
{(R)-4-[(3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5.6.7-

tetrahydro-indazol-1-yl}-acetic acid

Starting with {(R)-4-[(3,5-bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester, using the method analogous to the
one described for example 1-1a, {(R)-4-[(3,5-bis-trifluoromethyl-benzene-sulfonyl)-
methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid (10.2 mg, 68.6%) was
obtained as a white solid. "H NMR (400 MHz, CDs0D) & ppm 8.46 (s, 2 H), 8.35 (s, 1
H), 6.72 (s, 1 H), 5.21 (t, 1 H), 4.82 (s, 2 H), 2.67 (s, 3 H), 2.52 (m, 2 H), 2.00-1.64
(m, 4 H). MS cald. for C1gH17FsN304S 485, obsd. (ESI*) [(M+H)"] 486.
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benzenesulfonyl)- 6.65 (s, 1H),5.15 -
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Systematic Name 1H NWVR (400 MHz, CD30D) 6 ppm M5 (ESI +,

M-H)

Structure

4-2a {(R)-4-[(5-Bronpo-6- 8.61 (d, 1 H), 499 cycl obut oxy- pyri di ne-
8.38 (d, wolp10/006939  3-sul fonyl)-net hyl - PCT/EP2009/058468
-76 -
2-6a {(R)-4-[(3,5-Dibromo- | 8.12 (s, 1 H), 8.08 (d, 506
benzenesulfonyl)- 2 H), 6.61 (s, 1 H),
methyl-amino]-4,5,6,7- | 5.50 (s, 1 H), 5.16 - Br
tetrahydro-indazol-1- 5.07 (m, 1 H), <« |
yl}-acetic acid 4.83 (s, 2 H), 2.67 (s, i
3 H),2.63-248 (m, o N\//  ©
2 H),2.10-2.00 (m, )\/N Br
2H),1.90-1.76 (m, o
2 H)
2-7a {(R)-4-[(3,5-Di-tert- 7.82(t 1H),7.75 (d, 462
butyl- 2H),6.02 (s, 1H),
benzenesulfonyl)- 5.08 —4.99 (m, 1 H),
methyl-amino]-4,5,6,7- | 4.79 (s, 2 H), 2.60 (s, o
tetrahydro-indazol-1- 3 H), 257 -244 (m, \N_II
yl}-acetic acid 2 H),2.08 -1.95 (m, W7 Cﬁ)
1 H),1.91-1.73 (m, HQ o\
2H),1.71-1.62 (m, o
1H),1.40-1.37 (s,
18 H)
2-8a 3-{(R)-4-[(3,5-Bis- 8.44 (s,2 H), 8.34 (s, 500 N
trifluoromethyl- 1H),6.57 (s, 1 H), F
benzenesulfonyl)- 5.21-5.09 (m, 1 H), °
methyl-amino]-4,5,6,7- | 4.18 (t, 2 H) - /\\S F
tetrahydro-indazol-1- 278 (t,2H),2.74- Y Fl
yl}-propionic acid 251 (m,5H),2.14 / :
(s, 2 H),2.00 (s, 1H), N\/jo
1.83-1.68 (m, 2 H),
1.60 (t, 1 H), /H
HO! °
EXAMPLE 3-1

[4-(3-Ethoxy-5-trifluoromethyl-benzenesulfonylamino)-4,5.6,7 -tetrahydro-

indazol-1-yl]-acetic acid ethyl ester

\/OWJN

@)

[4-(3-Fluoro-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-

yl]-acetic acid ethyl ester (prepared by the method analogous to example 1-1, 200



6.713 (s, 1 H, amno]-4,5,6,7- 5.37 (m 1 H), \ 11
tetrahydro-indazol -1- 5.12 (q, 1 , yl}-acetic acid 4.79 (s, 2 H),
WO 2010/006939 PCT/EP2009/058468

=77 -

mg, 0.44 mmol), sodium hydride (60% dispersed in mineral oil, 89 mg, 2.22 mmol)
and ethanol (202 mg, 4.4 mmol) were dissolved in N,N-dimethylformamide (2 mL).
The mixture was heated in a microwave oven at 150 °C for 40 minutes. The resulting
mixture was acidified with 0.1N hydrochloric acid to pH 5 and extracted with ethyl
5 acetate. The organic layers were washed with brine, dried over sodium sulfate and

concentrated in vacuo. The residue was purified by flash column (gradient elution, O-
5% methanol in dichloromethane) to afford [4-(3-ethoxy-5-trifluoromethyl-
benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (180
mg, 78%). MS cald. for CooH24F3N305S 475, obsd. (ESI™) [(M+H)"] 476.

10

EXAMPLE 3-2 to 34

The following examples 3-2 to 3-4 were prepared in an analogous manner as
described for example 3-1 using either [4-(5-bromo-6-chloro-pyridine-3-
sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester or 4-(3-bromo-

15 5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid

ethyl ester and the appropriate commercially available alcohols.

MS

Example (ESI+,

No. Systematic Name M+H) Structure

3-2 [4-(5-Bromo-6-ethoxy-pyridine-3- 487 Br _/
sulfonylamino)-4,5,6,7-tetrahydro- ©
indazol-1-yl]-acetic acid ethyl ester 7 N

HN [0}
!/
N\
N
\/OWH
[0}

3-3 [4-(5-Bromo-6-cyclopentyloxy- 527
pyridine-3-sulfonylamino)-4,5,6,7- N O_O
tetrahydro-indazol-1-yl]-acetic acid 7\ .
ethyl ester O/

HY SO
O
N\
N
\/ij)
o




H/

0

10

15

N

2.61 (s, 3 H), 2.54 (m 4 H), 2.27-1.78 (m 8
WO 2010/006939 PCT/EP2009/058468
-78 -

3-4 [4-(3-Isopropoxy-5-trifluoromethyl- 490 F
benzenesulfonylamino)-4,5,6,7- F F
tetrahydro-indazol-1-yl]-acetic acid
ethyl ester Q

EXAMPLE 3-1a
[4-(3-Ethoxy-5-trifluoromethyl-benzenesulfonylamino)-4,5,6.7 -tetrahydro-

indazol-1-yl]-acetic acid

Starting with [4-(3-ethoxy-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester using the method analogous to the
one described for example 1-1a, [4-(3-ethoxy-5-trifluoromethyl-
benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid (12.0 mg, 50.8 %)
was obtained as a white solid. '"H NMR (400 MHz, CDs0D) & ppm 7.75 (s, 1 H), 7.67
(s, TH), 745 (s, 1H), 6.71 (s, 1 H), 4.78 (s, 2H), 4.41 (t, 2 H), 4.21 (q, 2 H), 2.57 (4,
2 H), 1.83-1.78 (m, 4 H), 1.47 (s, 3 H). MS cald. for C1gH20F3N30sS 447, obsd. (ESIY)
[(M+H)'] 448.

EXAMPLE 3-2a to 34a
The following examples 3-2a to 3-4a were prepared in an analogous manner as

described for example 1-1a using the corresponding esters.



H)

| sopr opoxy- pyri di ne- 3-

WD 2010/ 006939PCT/ EP2009/ 058468 - 83 - 4-3a {(R)-4-[(5- Brono- 6-

sul fonyl) - net hyl -

am no]-4,5,6, 7-

t et rahydrwointhzmmed3s1l- yl}-acetic acid 8.63 (s, 1 H), 8. PBT(EP2002/058468 6. 73
(s, 1 H, 5549 (m 1 H, 512 (t, 3 H, 478 3 H, 2.54 (m 2 H, 2.07-1.64
(m (s, 2H, 2.66 (s, 487 \ f2 00 g
MS
Example 'H NMR (400 MHz, | (ESH+,
No. Systematic Name CD;0D) d ppm M+H) Structure
3-2a [4-(5-Bromo-6- 8.63 (d, 1 H), 8.36 459 Br _/
ethoxy-pyridine-3- | (s, 1 H), 6.90 (s, 1 ©
sulfonylamino)- H), 4.91 (m, 2 H), 7\
4,5,6,7-tetrahydro- | 4.56 (q,2 H),4.44 N
indazol-1-yl}-acetic | (t, 1 H), 2.55 (m, 2 " o
acid H), 1.95-1.75 (m, 4
H), 1.46 (t, 3 H) 7Y
N\
N
Hom)
(0]
3-3a [4-(5-Bromo-6- 8.58 (d, 1 H), 8.31 499
cyclopentyloxy- (d,1H),6.83 (s, 1 N O‘O
pyridine-3- H), 5.57 (g, 1 H), 7\
sulfonylamino)- 4.76 (s, 2 H), 4.38 O S
4,5,6,7-tetrahydro- | (s, 1 H), 2.54 (m, 2 ay o
indazol-1-yl]-acetic | H), 2.01-1.68 (m, 12
acid H) T\
N\
N
Hom)
o
3-4a [4-(3-Isopropoxy-5- | 7.73 (s, 1 H), 7.65 462 F
trifluoromethyl- (s,1H),7.43 (s, 1 F F
benzenesulfonylami | H), 6.68 (s, 1 H),
no)-4,5,6,7- 4.80 (m, 3H), 4.41 N
tetrahydro-indazol- | (t, 1 H), 2.55 (t, 2 X Q
1-yl]-acetic acid H),2.00-1.72 (m, 4 ° )\
H), 1.38 (d, 6 H) a
HO
EXAMPLE 4-1

{(R)-4-[(3-Chloro-4-cyclopentyloxy-benzenesulfonyl)-methyl-amino]-4.5,6,7-

tetrahydro-indazol-1-yl}-acetic acid ethyl ester




N 4H,

529

5

10

15

20

1.43(q, 6 H) 4-4a* ((R)-4-{[5-Bronp-6- 8.63 (d,
(tetrahydro-pyran-4- 8.41 (d, 1 H),
WO 2010/006939 PCT/EP2009/058468
- 80 -

{(R)-4-[(3-Chloro-4-fluoro-benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-
indazol-1-yl}-acetic acid ethyl ester

\,0;@

o)

Starting with  (R)-[4-(3-chloro-4-fluoro-benzenesulfonylamino)-4,5,6,7-tetrahydro-
indazol-1-yl]-acetic acid ethyl ester (prepared by a method analogous to the one
described above for example 1-1) and methyl iodide using the method analogous to
the one described for example 2-1, {(R)-4-[(3-chloro-4-fluoro-benzenesulfonyl)-
methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (56 mg, 83.8%)
was prepared as a white solid. MS cald. for CisH21CIFN304S 429, obsd. (ESIY)
[((M+H)"] 430.

{(R)-4-[(3-Chloro-4-cyclopentyloxy-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester
Cl

\/O)J
Starting with {(R)-4-[(3-chloro-4-fluoro-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester and cyclopentanol using the method
analogous to the one described above for example 3-1, {(R)-4-[(3-chloro-4-
cyclopentyloxy-benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-
acetic acid ethyl ester was obtained. MS cald. for C23sH3oCIN3OsS 495, obsd. (ESIY)
[(M+H)'] 496.



Br yloxy)-pyridine-3- 6.73 (s, 1 H), sul fonyl]-nmethyl- 5.52 - 5.43
(m 1 O amno}-4,5,6,7- H, 516 - 5.07
WO 2010/006939 PCT/EP2009/058468

-81 -

EXAMPLE 4-2 to 44
The following examples 4-2 to 4-4 were prepared in an analogous manner as
described for example 4-1 using [4-(5-bromo-6-chloro-pyridine-3-sulfonylamino)-
5 4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester and the appropriate
commercially available alkyl alcohols.

Example MS (ESI+,
No. Systematic Name M+H) Structure
4-2 {(R)-4-[(5-Bromo-6-cyclobutoxy- 527
pyridine-3-sulfonyl)-methyl- Br
amino]-4,5,6,7-tetrahydro- O
indazol-1-yl}-acetic acid ethyl P! S
ester SR
: O
N\/ |
o [
z)
4-3 {(R)-4-[(5-Bromo-6-isopropoxy- 515
pyridine-3-sulfonyl)-methyl- Br
aminol]-4,5,6,7-tetrahydro- O
indazol-1-yl}-acetic acid ethyl o I M \(
ester SR
: O
N\/ |
N
N0
OWJ
4-4 ((R)-4-{[5-Bromo-6-(tetrahydro- 557
pyran-4-yloxy)-pyridine-3- B
sulfonyl]-methyl-amino}-4,5,6,7- PN
tetrahydro-indazol-1-yl)-acetic QA M \Q
acid ethyl ester Ry
0
o, [
Z]J

EXAMPLE 4-1a
{(R)-4-[(3-Chloro-4-cyclopentyloxy-benzenesulfonyl)-methyl-amino]-4,5.6,7-

10 tetrahydro-indazol-1-yl}-acetic acid




(t,

2

tetrahydro-indazol-1- (m 1 H), 4.80 (s, FO yl)-acetic acid 2 H),
H, 3.67 (t, 2 H, HO 2.65 (s, 3 H,
WO 2010/006939 PCT/EP2009/058468
-82 -
Cl

10

Starting with  {(R)-4-[(3-chloro-4-cyclopentyloxy-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester using a method analogous to
the one described for example 1-1a, {(R)-4-[(3-chloro-4-cyclopentyloxy-
benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid (68.3 mg,
39.8%) was obtained as a white solid. '"H NMR (400 MHz, CDsOD) & ppm 7.90 (d, 1
H), 7.83 (dd, 1 H), 7.30 (d, 1 H), 6.51 (s, 1 H), 5.06 (m, 2 H), 4.79 (s, 2 H), 2.63 (s, 3
H), 255 (m, 2 H), 207168 (m, 12 H). MS cald. for CyHCIN3OsS
467CxHosF3N304S 485, obsd. (ESI™) [(M+H)"] 468.

EXAMPLES 4-2a to 4-4a
The following examples 4-2a to 4-4a were prepared in an analogous manner as

described for example 1-1a using the corresponding esters.

"H NMR (400 MS (ESH,
Example MHz, CD,0D)5 | M*H)
No. Systematic Name ppm Structure
4-2a {(R)-4-[(5-Bromo-6- 8.61(d, 1 H), 499
cyclobutoxy-pyridine- | 8.38 (d, 1 H),
3-sulfonyl)-methyl- 6.713 (s, 1 H),
amino]-4,5,6,7- 5.37 (m, 1 H), o 7 CQ
tetrahydro-indazol-1- 512 (g, 1 H), e Y
yl}-acetic acid 4.79 (s, 2 H), ’ %@ o= O
2.61 (s, 3 H), O;\/
2.54 (m, 4 H),
227-1.78(m, 8
H)

3.

99



2.60 - 2.46 (m 2 H, 2.14 - 2.06 (m 2
WO 2010/006939 PCT/EP2009/058468
-83-
4-3a {(R)-4-[(5-Bromo-6- 8.63 (s, 1 H), 487
isopropoxy-pyridine-3- | 8.38 (s, 1 H),
sulfonyl)-methyl- 6.73 (s, 1 H),
amino]-4,5,6,7- 5.49 (m, 1 H),
tetrahydro-indazol-1- | 5.12 (t, 3 H), 4.78 \_,N_ﬁ § Do
yl-acetic acid (s, 2 H), 2.66 (s, o O v
3 H), 2.54 (m, 2 p
H), 2.07-1.64 (m, °©
4H),143(q, 6
H)
4-43* ((R)-4-{[5-Bromo-6- 8.63(d, 1 H), 529
(tetrahydro-pyran-4- 8.41 (d, 1 H), Br
yloxy)-pyridine-3- 6.73 (s, 1 H), 20
sulfonyl]-methyl- 552-543(m, 1 QA \Q
amino}-4,5,6,7- H), 5.16 - 5.07 S
tetrahydro-indazol-1- | (m, 1 H), 4.80 (s, ;
yl)-acetic acid 2H),3.99 (2 N
H), 3.67 (t, 2 H), Ho)j
265 (s, 3H),
2.60-2.46 (m, 2 °
H), 2.14 - 2.06
(m, 2
H), 2.04 — 1.98
(m, 1 H), 1.89 -
1.75(m, 4 H),
1.72-1.60 (m, 1
H)

* The solvent used for 'H NMR was CDCls.

EXAMPLE 541

[(R)-4-(3-Methanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)-4.5.6.7 -

5 tetrahydro-indazol-1-yl]-acetic acid ethyl ester

/4
0
N

\,O)J

0]

[(R)-4-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-

1-yl]-acetic acid ethyl ester (118.0 mg, 0.20 mmol), methanesulfinic acid sodium salt

(24.5 mg, 0.24 mmol), copper(l) iodide (4.0 mg, 0.02 mmol) and L-proline sodium

10 salt (3.2 mg, 0.04 mmol) were dissolved in dimethyl sulfoxide (1.5 mL) and water



H), 2.04- 1.98 (m 1H), 1.89 - 1.75 (m 4 H), 1.72-
1.60 (m 1

10

15

20

WO 2010/006939 PCT/EP2009/058468

-84 -

(0.3 mL). The mixture was heated in a microwave oven at 150 °C for 30 minutes.
The resulting mixture was diluted with water and extracted with ethyl acetate. The
organic layer was washed with brine, dried over sodium sulfate, concentrated and
purified by column chromatography (gradient elution, 0-5% methanol in
dichloromethane) to afford [(R)-4-(3-methanesulfonyl-5-trifluoromethyl-
benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (52.0
mg, 51.1%) as a white solid. MS calcd. for Ci9H22F3N306S, 509, obsd. (ESIY)
[((M+H)"] 510.

Example 5-1a

[(R)-4-(3-Methanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)-4.5.6.7 -

tetra-hydro-indazol-1-yl]-acetic acid

F
F——F
7]
o I M0
HN S S~
L) 0
/4
N |
HO))N

Starting with [(R)-4-(3-methanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)-
4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester using the method analogous to
the one described for example 1-1a, [(R)-4-(3-methanesulfonyl-5-trifluoromethyl-
benzene-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid (26.8 mg, 54.6%)
was obtained as an off-white solid. "H NMR (400 MHz, CDsOD) & ppm 8.67 (s, 1 H),
8.50 (d, 2 H), 7.00 (s, 1 H), 4.50 (s, 1 H), 3.34 (s, 3 H), 2.50 (m, 2 H), 2.01-1.72 (m, 4
H). MS cald. for C17H1gF3N306S, 481, obsd. (ESI") [(M+H)"] 482.

EXAMPLE 61

{(R)-4-[(3-Methanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester




H) *. The solvent used for H NVMR was CDClI 3. EXAMPLE 5-1

i M 4-(3-Met hanesul fonyl1l-5-trifluoronethyl -benzenesul fonyl am no) -415, 617- 5
t et rahydrwoiothzmed3o1-yl | - acetic acid ethyl ester O PCT/EP2009/058468

0

[ (R -4-(3-Bronp-5-trifluoronethyl-benzenesul f onyl am no)-4,5, 6, 7-t et rahydro-
i ndazol 1-yl1]-acetic acid ethyl ester (1tX8.0 ng, 0.20 mml), nethanesul finic
acid sodiumsalt (24.5 ng, 0.24 mmol), copper(l) iodide (4.0 ng, 0.02 mmol)
and L-proline sodium110 salt (3.2 ng, 0.04 myol) were dissolved in dinethyl
sul foxide (1.5 nL) and water WO 2010/ 006989%CT/ EP2009/ 058468 - 84 - (0.3
m.). The m xture was heated in a n‘icrowavesglat 150 C for 30 m nutes.

The resulting mxture was diluted with vat e[ a daextracted with ethyl
acetate. The organic | ayer was washed w t$1 fnes_dried over sodium
sul fate, concentrated and purified by cBl tom cho omat ogr aphy (gradi ent

elution, 0-5% nmethanol in 5 dichlorg Tape) to afford
[ (R -4-(3-nmet hanesul fonyl-5-trifl u@#@l benzenesul f onyl am no)-4,5,6,7-te
trahydro-i ndazol - 1-y1] - aceti c\achd hyt~ester (52.0 ng, 51.1% as a white
solid. M5 calcd. for Cl9H22F3N306%2 509, obsd. (ESI+) [(M FH) +] 510.
10Exanpl e 5-1a o]

11M 4- ( 3- Met hanesul fonyl-5-trifl uoronethyl - benzenesul f onyl am no) - 415, 617-

t et r a- hy dpriingda¥ih 1.[&?»4-&@16[&@rzggp[jonyl-5-tr|fluoromethyl-benzenesuIfonylamlno)-

4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (example 5-1) and methyl
iodide using the method analogous to the one described for example 2-1, {(R)-4-[(3-

5 methanesulfonyl-5-trifluoromethyl-benzene-sulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester was obtained MS cald. for
Co0H24F3N306S, 523, obsd. (ESI) [(M+H)']: 524.

EXAMPLE 6-1a
10 {(R)-4-[(3-Methanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

4.5,6.7-tetrahydro-indazol-1-yl}-acetic acid

Starting with {(R)-4-[(3-methanesulfonyl-5-trifluoromethyl-benzene-sulfonyl)-methyl-
amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester using the method
15 analogous to the one described for 1-1a, {(R)4-{(3-methanesulfonyl-5-
trifluoromethyl-benzene-sulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-
acetic acid (45 mg, 90%) was prepared as an off-white solid. 'H NMR (400 MHz,
CDsOD) 6 ppm 8.69 (s, 1 H), 8.57 (s, 1 H), 8.51 (s, 1 H), 6.66 (s, 1 H), 5.22 (t, 1 H),



F 00 HN o ,i HOr j O Starting with

[ (R) -4-(3-nmet hanesul fonyl-5-trifluoronethyl -benzenesul f onyl am no)- 15

4,5, 6, 7- twonatwwswsei ndazol - 1-yl] -acetic acid et hyl estercugsire@iobsecsret hod
anal ogous to the one described for exanple 1-1a,

[ (R) -4-(3-met hanesul fonyl-5-trifl uor Omég hyI benzene-sul f onyl am no)-4,5, 6, 7-t
et rahydro-i ndazol -1-yl]-acetic acid (26.8 ng, 54.6% was obtained as an

o e 3B AT PR A« T o8 B FokTemtot a8kl 2,

4 20 bsd. (ESI (% 482.
(E)r?AI\/PLE Gﬁd} CB FNBsSh 2053 JESNSARPH)%8ge. obsd.  ( +) [ (MeH) 4]

{(R) -4-1(3-Met hanesul fonv1l-5-trifluoromethvl-benzenesul fonvl) - et hyl - am nol
4151617-t et rahydro-i ndazol -1-y1}- ag EMPE%-’d' et hyl ester WD

2010/ 006939PCT/ EP2009/ 058468 - 85 - tarting with

[ (R) - 45( 3{Rp4HSEhahtsalfanph5-tiifll oxmmetkyi-blenbenesul fonyl dmivys Jad b 657 -

4,5,6, 7- te% h dr o- |nd zol acetjc acid ethyl ester (exanple 5-1) and
met hyl i o¥RUERIYS p-ndazol-1-yll:ack SHNE SN he one described for exanple
2-1, {(R-4-[(3- 5 F
nmet hanesul fonyl-5-trifluoronethyl-benzene-g
tetrahydro-indazol -1-yll-acetic acid ethyl
C201- 124F3N30652 523, obsd. (ESI+) [(MI-H)
{(R) - 44(3- Met hanesul fonv1l-5-trifl uororret(ﬁ%
4,5,6, 7-tetrahvdro-indazol -1-vl1}-aceti EINE) d)d

/4
x»f@

0]

pnyl) - net hyl -am no] -4, 5, 6, 7-
egter was obtained M5 cald. for
b24. EXAMPLE 6-1a 10

q é%esul fonvl) - met hvl - am nol-
F'/

[(R)-4-(3-Ethanesulfanyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester

F
F——F
Q@
O“s x"Ng
HNS “\

-0
. z/’
A mixture of [(R)-4-[(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester (45.0 mg, 0.10 mmol), ethanethiol (50
uL), and potassium carbonate (55.0 mg, 0.40 mmol) in N,N-dimethylformamide (1.0
mL) was heated in a microwave oven at 150 °C for 30 minutes. After cooling to room
15 temperature, the resulting mixture was neutralized with 1N hydrochloric acid and
extracted with ethyl acetate (20 mL x 3). The combined organic layers were washed
with brine (20 mL), dried over sodium sulfate, concentrated to afford [(R)-4-(3-

ethanesulfanyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-



HOr j O Starting with

{(R)-4-[(3-nethanesul fonyl-5-trifl uoronethyl-benzene-sul fonyl)-nethyl -

am no] - 4,%Wo@pi/deispahydr o- i ndazol - 1-yl | -acetic aci d et hpcTarb@n/ossibing t he
met hod 15 anal ogous to the one described for 1-1a,

{(R) -4-[(3-net hanesul f ony1- 5- 7

trifluoromethyl-benzene-sul fonyl)-net h'fl -am no] -4,5,6, 7-tetrahydro-i ndazol -

AR NG TR e R
(s, 14, C%%@%Fc,(\&méz#m ob@@é@@@{(ﬂpﬁ.@?@%{éﬂ EP2009/ 058468 - 86 - 4.80 (s, 2

H) , 2.05-1.66 (m 4 H. M
cald. for Cl8H20F3N30652 495, obsd. (ESI+) [(l\/HrH) +] 496. EXAMPLE 7-1 5
[(R-4-(3 |- ' 4,5,6,7-
et anyr B adaaoaneByironyl khiBt B peREPAEIAfLAY I BRIA G, 887

0 [(R) 54- (e&dﬂyldao&ndhi(ﬂnwtl-]&cbtlbfdclmeﬂmitelsyér- benzenesul f onyl anmi no) -4, 5, 6, 7-
tetrahydro-indazol -1 -yl]-acetic acid ethyl ester F 100 A m xture of
[(R)-4-[(3-fluoro-5-trifluoromnethyl-benzengsul fonyl am no)-4,5, 6, 7-
tetrahydro-indazol - 1-yl]-acetic acid ethyl ester (45.0 ng, 0 10 mol ),

et hanethiol (50 pL), and pot assi um car bonat 55 O ng, 0.40 nmmol ) in
N, N-di met hyl formam de (1.0 L) was heate 2 crowave oven at 150C for
30 mnutes. After cooling to room 15 teinf)egatug/j the resulting m xture was

neutralized with 1IN hydrochloric aci A_aAd extract'ed with ethyl acetate (20
nmL x 3). The conbi ned organic Iayerls washed with brine (20 nL), dried
over sodium sul fate, concentrateg toNa ord [(R)-4-(3-

et hanesul fanyl-5-trifl uoronethyl - zenesul fonyl am no) -4, 5, 6, 7-tetrahydro-i
ndazol -1- WD 2010/ 006939PCT/ EP2009/ 058468 - 87 - yl]-acetic acid ethyl

ester scous._qi | cal for 0452
491, obng? E@l—l’}t'op(cﬁﬁ{?ﬁbfi gééanesu anyl-5-triffliorome ﬂyl benzenesfhfony '\{% fl
[ (R) - 4- ( 3arkinop4516, Tmétyahyafd-rndfalzupmnr%td@yt abﬂretﬁﬂ%t!érf(eﬂ)nlmg] 0.0y -Mmbl)6, 7- 5
t et rahydro-indazol - r¥1 -acetic acjd ethyl ester ?
in dichloromethane was added m-chloroperdoxybenzoic aC|d m-CPBA) (34.7 mg,
10 0.20 mmol) at 0 °C. After stirring at room temperature for 3 hours, the resulting
mixture was concentrated and purified by column chromatography (5% methanol in
dichloromethane) to afford [(R)-4-[(3-ethanesulfonyl-5-trifluoromethyl-
benzenesulfonyl)-methyl-amino)]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl
ester (20.0 mg, 54.6%) as a semisolid. MS calcd. for CyoH24F3N306S2 523, obsd
15 (ESI") [(M+H)'] 524.

EXAMPLE 7-2
The following example 7-2 was prepared in an analogous manner as described for
example 7-1 using [(R)-4-[(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-

20 tetrahydro-indazol-1-yl]-acetic acid ethyl ester and cyclopentanethiol.

25
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00 To a solution of

{(R)-4-[(3-ethanesul fanyl-5-trifl uoronethyl - benzenesul fonyl) - net hyl am no) | -
4,5, 6, 7- twOnatwwsesei ndazol - 1-yl | -acetic acid ethyl esterctAp2dongs469. 07
mol ) in dichl oromet hane was added m chl or oper oxybenzoi ¢ acid (m CPBA)

10 0.20 mmol ) at 0 C. After E%Birring at roomtenperature for 3

(34.7 ny,

hours, the resulting m xture was conce
raphy (5% et hanol in dichlorgnethan

chromat o

[(R)-4-(
4,5,6, 7-t
as a sem

3-ethanesul fonyl-5-trifluoromgthyl be

et,h@hdr o-i ndazol - 1-yl | -aceti g @gid ¢
. i d.

¥stemdte lambor  C201- 124HR3N3H65

rat ed

and purified by colum
)} to afford

nzenesul f onyl ) - net hyl - am|no) ] -
et hyl ester (20.0 ng, 54.6%
P 523, obsgslrutfare ESI +) [ (VHH) +]

524. EXAN
manner as
[(R)-4-](
t et rahydr
2010/ 0069

E 7- 3
descri
3-fl uorn

? [(R)-44BC jompbraavieagforpt-8pl e 7642
lréldorbpethgxanpl e 7-1 usi|ng
demzepgspifdndamnveeth§f - benzenesu
o0- i ndaz &raydperpdazelabryilaceiciagidet hyl est
39PCT/ ERPYY(F§F058468 - 88 - Exanple No.

\as prepar eFdFan an anal ogous
fonyl am 5\39@\,”5, 6, 7- 20
er and gy<| Ope ethioll. WO

[¢]

Bl +

D Sys%iccl)\la M5 (ES$
MrH) Structure |7-2 [(R)-4-(3-Cycl opentjanesul fony1-<53¢tifl uoronet hyl -
benzenesul f onyl am no)-4,5,6, 7- tetrahydro-ind az&oJrO)lJylFaceti c acid ethyl
ester 564 0 , HNI -- o

EXAMPLE 7-1a
[(R)-4-(3-Ethanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)-4.,5,6,7-

tetrahydro-indazol-1-yl]-acetic acid

Starting with [(R)-4-(3-ethanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)-
4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester using the method analogous to
the one described for example 1-1a, [(R)-4-(3-ethanesulfonyl-5-trifluoromethyl-
benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid (5.7 mg, 30.2%)

10 was obtained as a white solid. '"H NMR (400 MHz, CDs0D) & ppm 8.66 (s, 1 H), 8.54
(s, 1H),8.49 (s, 1H),6.80 (s, 1 H), 4.80 (s, 2 H), 4.52 (s, 1 H), 3.50 (g, 2 H), 2.60 (m,
2 H), 2.01-1.72 (m, 4 H), 1.30 (t, 3 H). MS cald. for C1gH20F3N306S2 495, obsd. (ESI*)
[((M+H)"] 496.

15



1110 F 14p O LJ EXAMPLE 7-1a

il M4-(3-Ethanesul fonvl-5-trifluoronethvi-benzenesul fonvi am no)-415, 617-

t et rahydrwointemed3sl - vil -acetic acid F o HN, 0 = HO pCji/EPR00Sass68 ng Wi t h
[ (R)-4-(3-ethanesul fonyl-5-trifluoronethyl -benzenesul f onyl am no) -

4,5, 6, 7-tetrahydro-indazol -1-yl]-acetigacid ethyl ester using the nethod
anal ogous to the one described for exanple 1-1a,

[ (R)-4-(3-ethanesul fonyl-5-trifl ”O@Hﬁtﬂl& _ngzenesul fonyl am no)-4,5,6, 7-tet

r ahydr o- indazol 1-yl]-acetic acid 299 10 was obtained as a

\gﬂlélge :?' &W%éfﬁ&e Za V\)@@gﬂ@%ar@dﬁrﬁ’ﬁh%n@ﬁ)g(ﬁs rﬁer{'r‘)er a§ o@@cﬁ@ed fer)

2.60 (m exanﬂplezl mualn!th ﬁprraqu)ndlrﬂg eﬂe(t 3 H. I\/B cal d for

C18H20F3N30652495,—obsd—(ESH) (M FH+—496r WO

2010/ 0069 PCT/ ER2009/ 058468 -pMSThe |fol | owi ng exanpl e 7} 2a
was prepazé‘ﬁmf’ﬁ %éq%ﬂaé ogm B@%ﬁ%?o @Aﬁéﬁp e%fﬁor exanpl e 1- tﬁrea usi ng
the correspandit FHN S 1IN 85§Y§1_q:||‘5ﬁ't_rt_|%6|c HNVR (400 Mz

I R R .
CD30D) 6 |PPm M5 xéntal\/é;'“s;"') 8.45 (s, 1 H), 6.78 (s, 1 H),
ulfonyl-5- 4.98 (s, 2 H), 4.52 (t, 1 H) S
trifluoromethyl- | 3.82 (m, 1 H), 2.50 (m, 2 H), :<2 F

benzenesulfony | 2.06-1.82 (m, 4 H)

lamino)-4,5,6,7- r{b

tetrahydro-

indazol-1-yl}- b
acetic acid

O=w=o

5 EXAMPLE 8-1
{(R)-4-[(3-Ethanesulfinyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

e
o N

{(R)-4-[(3-Fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]4,5,6,7-

10 tetra-hydro-indazol-1-yl}-acetic acid ethyl ester



Structure 7-2a [(R)-4-(3- Cyclopentanes ul fonyl-5- trifluoronethyl-
benzenesul fony lamno)-4,5,6,7- tetra hydroi ndazol -1-y1l]- acetic acid 8.62
(s, 1 H) ,we.2bfdoe9391 H), 8.45 (s, 1 H), 6.78 (s, 1 H), #Cco&preamo/oRs4sy, 4.52
(t, 1 H, 3.82 (m 1 H, 2250(m 2 H, 2.06-1.82 (m 4 H 536 HOo / 0 SO
b 5EXAVPLE 8-1

{(R)-4-1(3-Ethanesul finvl-5-trifl uoroma9 hvl - benzenesul f onvl) - net hyl - am nol 4

(Rl (eéra;%ﬁr"rfq?{vgh R o R S R e DU R Py T IRTIRP bilo] - 4, 5. 6, 7-
10 tetra-{fay roBA8ZR) 11 Vé&et%d Bt éQe? d?é!ﬂ)ar%%tb?/"a medd described

e pdet
2010/ 006939PCT/ EP2009/ 05 468 -

[ (R) - 4- ( 3aBpovgoenerampier 1 mba@drmeﬁwlJ%ngerrﬁﬂmomﬁn@dggomsso(tshe?one
te”ahydr&’eénc%éa?m of |e?CFt @2;@3‘%&@ Hnﬁﬁé If é&&FB@ﬁféﬁ %mfd% t hod

descri bed oveée usin hod
anal ogdusmethyi-amimasjet, Eﬁsktetqurfoelhdaxdrrpw?—aaeﬂc acid ethyl ester (500 mg, 94%)

o Lt prepaged b o f o LoV A, 7o L ASRUDAS 483 g0k ESLA  er (500

ny, 94% Sq(\qs geared as a white solid. LCGM cald. for Cl9H21F4N304S 463,
obsd. +) H[?T(]M FH) +] 464.
{(R -4 [ (3-Ethyl sul fanyl-5-trifl uoronethyl-benzenesul fonyl)-net hyl -am no] -

4,5, 6, #R) AL R RAYRulAAFES trifudremBhfi ben26hEs AFSWYI)-fidthfiI-amino]-

10 4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

Starting with {(R)-4-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester and ethanethiol using a
method analogous to the one described for the 1% step of example 7-1, {(R)-4-[(3-

15 ethylsulfanyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-
indazol-1-yl}-acetic acid ethyl ester (136 mg, 86%) was obtained as a white solid. MS
cald. for C21H2sF3N304S, 505, obsd. (ESI™) [(M+H)"] 506.
{(R)-4-[(3-Ethanesulfinyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester



F O Starting with

{(R-4-[(3-fluoro-5-trifluoronethyl-benzenesul fonyl)-net hyl -am no] -

4,5, 6, 7- twonatwwssei ndazol - 1-yl | -acetic acid ethyl estercamPr2@dhssies hi ol
using a nmethod anal ogous to the one described for the 1st step of exanple
7-1, {(R-4-[(3- 15

et hyl sul fany1-5-trifl uoronethyl - benzeriegs}ljl fonyl)-nethyl-amno]-4,5,6,7-tetr
ahydr oi ndazol - 1-yl |l -acetic acid ethyl ester &136 ng, 86% was obtained as a
white solid. M5 cald. for C21 H26 F3 N 304?2 595, obsd. (ESI+) [(M FH)+]
506.

{(R)-4-[(3-Ethanesul finyl-5-trifl uoronethyl
4,5,6, 7-tetrahydro-indazol - 1-yl1}-acetic Qcig
2010/ 006939PCT/ EP2009/ 058468 - 91 - P\ Q-9 igtl on of

{(R -4-[(3-ethylsul fanyl-5-trifl uoromet yIG benz sul f ony1) - net hyl am no] - 4,
5,6, 7-tetrahydro-i ndazol -1-yl | -acety d ethyl ester (50.6 ng, 0.10 mmol)
i n di chl oronet hane was added 3-chl dra Jzenecar boperoxoi ¢ acid (m CPBA)
(19.1 5 ng, 0.11 mol) at O C\/Mrﬂ“ stYrring at roomtenperature for 3
hours, the resulting m xture was £oncentrated in vacuo. The residue was

pur i f| ed by flash colum (gradieft elution, 5% nethanol in dichloronethane)

to affordrf é@ohﬂroh(o? {1 )»-4-[(3-ethylsulfanyl-5- trlfluoromethf/l benzenesulfonyl) methyl-
et hanesul finyl-5-trifluoromethyl -benzenesul f t hyl -am no] - 4,5,

6, 7- t et r adipiodb s detrabydro-indasald - acetistagid e @$te( .& Mg 0. mZ%') as a
sem sol | 0 A5k hind 8 b SRR SARARRERR I 0oBlSoclER i iATHRH 522
{ (R) - 451(3gE0Hdnaswol)fat G SAfteri stirniray atrrebhvﬂeﬂhmnatﬂreamnlﬁmyé)thwewimgam nol 4

\}f%ﬁl?- ' ertnllrx lnledV\r/aOs_ E:grgcae%?rated /\ﬁlJacgg%ﬁé:re%ldue was purltleJ_p Flaéh coﬁgmﬁt arting
{ (R) - 4- [ (@radibyt aulidramyd nfethand ||N@|'&:ﬁl6?<§rh¥ihah@ﬂ?cﬁ a¥esH (M is- et hyl am no] - 4,

5,6, 7-tetrahydro-indazol -1-yi | -acetic acid ester ‘'using the method

anal ogousethanesidfimrd taﬂts@rpmﬁéfwlmﬂzea%ﬁvw‘peylimqhyl amino]-4,5, 6,/-tetrahydro-
R) - 4- o
EI(’I 12I uoE(()ﬁIda?% ﬁ”@g%&éﬂhé;éég%tw ftené?% n716n% 23@ sf)ergls?lc{ ra y Irdofci ndazol -

-yll-10- QaH-ZGE%NaOs&Em be(sdiB(Er&J [(3‘4+E|97d 5@As obtained as a white solid. 1H
NVR (400 MHz, CD30D) 5 ppm8.50 (s, 1 H, 8.35 (d, 2 H, 6.57 (d, 1 H),
5.20 (t, 1 H, 4.82 (s, 2 H, 3.27 -3.16 (m 1 H), 2.99 -2.88 (m 1 H,
2.71 (s, 3 H, 2.62 -2.48 (m 2 HEXAMPM.E84a99 (m 1 H), 1.88 - 1.76 (m 2

, - 1.63 (m 1 1.17 3 . M5 cald. for
H) {(R)-4-[(3-$Ethanes|_tij)lf' nvI-5-tr(|ﬂuoron|;|)ethvl-benzenesulfonvl) methyl-amino]-

anzenesul fonyl ) - met hyl - am no] -
hylb ester WO

4,5.6,7-tetrahydro-indazol-1-yl}-acetic acid

15 o
Starting with {(R)-4-[(3-ethylsulfanyl-5-trifluoromethyl-benzenesulfonyl)-methyl-
amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester using the method
analogous to the one described for example 1-1a, {(R)-4-[(3-ethanesulfinyl-5-

trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-



5 Cl19H22F3N30552 493, obsd. (ESI+) [(MFH)+] 494. EXAWPLE 9-1
{(R)-4-1(3-Cycl opentvl sul fanvl-5-trifl uoronethvl-benzenesul f onvl) - net hyl am
nol - 4151646-20aedsvdr o- i ndazol - 1-vl}-acetic acid ethyl esrmpr2069058469
Starting with

{(R-4-[(3-fluoro-5-trifluoronethyl - gﬁenesul fonyl) - et hyl - am no] -
4,5,6,7- tetrahydro i ndazol -1-yl |l -acetic”acid ethyl ester (1st step

i nternedi ate 1), and c cl opent a et hi ol ,usi t hod

onal 0gousSARICRE ot RGO RIS oS HHBTaSo | BV AO0 M st st ep of
exanpl e 7Cﬂ.agob§8)mfﬂn B(5Y (s1® H), 8.35 (d 2 H) 6.57 (d. 1 H), 5.20 (t 1 H), 482 (s, 2 H)

Cycl opentylsul fanyl-5-trifl uororret ﬁt‘i enzenesu yl -am no] -4, 5, 6,

7- tetrahydro-3 Hignol Hl-5.PP--2c8 (o, A&l &f g3 blét?eﬁgfz rThsg? H3 249 was

obtar ned 198 (R ), i ¥s FHERENG047A s (A%, L FPYes h M. RA°-

{(R) - 48( 3cyBipRO:S) 490 fabsyl¢ESIE Y [( K1k 0T @ddt hyl - benzenesul f ony1) - met hyl ami n
ol -4,5,6,7-tetrahydro-i ndazol - 1-yl}-acetic acid WO

2010/ 006939PCT/ EP2009/ 058468 0 Starting with

{(R) -4-[(3-cycl opentyl - sul fanyl- 5- ExisipoE @0t hyl - benzenesul f ony1) -

nmet hyl -am no] -4, 5, 6, 7-tetra- hydro-i ndazol -1-yl | -acetic acid ethyl ester

usi ng t hef{(RHECyelopeptyisultanyb-trifluonemethylhenzenesyanyl-metiyl-

(R -4-[ (3 5141 {
-benzenesgm o T 1 I}"éé rlﬂ{ ?;lyé(}!‘gl ?Sntgazol 1l-yll-acetic
acid (13.2 ng, 68.7% was obtai ned as a Ilght yel l ow solid. 1H NWVR (400
MHz, CD30D) 5 ppm8.04 (s, 1 H, 7.91 (d,F , 6.51 (s, 1 H, 513 (s, 1
H, 4.81 (s, 2 H, 3.90 (m1H), 2.67 (q, H, 2.56 (m 2 H, 2.23-2.04

m 4 H, 1.83-1.63 (m 8 H. M cald. fo 2H26F3N30452 517, obsd. (ESI+)
M FH) +] 518. 10 EXAWMPLE 10-1 S

-4-1(3- Et hanesul fonvl-5-trifl uororﬁst@vl ben?@sul fonvl) - met hyl - am nol 4
, 617-tetrahydro-i ndazol -1-y1}- ac;\mm d ethy ster F 0 15 Starting
with
(R) 4-[ (3-et hyl sul fanyl-5- i}ffol UOKN benzenesul f onyl) - et hyl am no] - 4,
, 6, 7-tetrahydro-i ndazol - 1-y iC aC|d ethyl ester (1st step
nt ermedi ate of exanple 8-1) using the nmethod anal ogous to the one
escrilBed for exanple 7-1,
(R) - 4- [ (Steptiupniis §F)oRK3-Motd-5tiilsrometrybehasnaurony!f-ryrhl-amehdly| - ani no] -

,5,6,7- WO 2010/ 006939PCT/ EP2009/ 058468 - 94 -
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (17 step intermediate of

example 8-1) and cyclopentanethiol using the method analogous to the method
analogous to the one described for the 1% step of example 7-1, {(R)-4-[(3-

15 Cyclopentylsulfanyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester (20.2 mg, 83%) was obtained. MS
cald. for Ca4H3oF3N304S, 545, obsd. (ESI™) [(M+H)"] 546.

EXAMPLE 9-1a
20 {(R)-4-[(3-Cyclopentylsulfanyl-5-trifluoromethyl-benzenesulfonyl)-methyl-

amino]-4,5,6.7-tetrahydro-indazol-1-yl}-acetic acid




tetrahydro-indazol - 1-yl}-acetic acid ethyl ester was obtained as a white
solid. M5 cald. for C21H26F3N30652 537, obsd. (ES1+) [(M FH) +] 538. EXAMPLE
10-2 to Weorob/obbkesof ol | ow ng exanpl es 10-2 to 10-7 wer e POTAPARWMSS468 an

anal ogous manner as described for exanple 10-1 using
[(R-4-[(3-fluoro-5-trifluoronethyl benz9§nesul fonyl am no)-4,5,6, 7-tetrahydro
-indazol -1-yl]-acetic acid ethyl ester “or (R - 344 -(3-fluor
o-5-trifluoronethyl -benzenesulf onylamno)-4 ,5 ,6 ,7 -tetrahy dr o

-indazol -1- yl]-propionic acid nethyl estgr, nethyl iodide, and the
commercially available al kyl 10thiols. Exgmpl e No. Systematic Name MS (ES
1+, M+H) Structure 10-2 {(R-4-[(3-Cyc nt anesul f ony1- 5-
trifluoronethyl-benzenesul fonyl)-nethyl -
am no]-4,5,6, 7-tetrahydro-indazol -1 1‘}3\\- els cid ethyl ester 578 ----- 0
O, \ NOVNI11 041 il 10-3 ((R-4Mthyl-[3 r opane- 2- sul fonyl) - 5-

trifluoronethyl-benzenesul fonyl] - -
4,5, 6, 7-tetrahydro-i ndazol - 1-y1)N\'\<'i1d acid ethyl ester 552 LO\

HO)/J

0]

=

Starting with {(R)-4-[(3-cyclopentyl-sulfanyl-5-trifluoromethyl-benzenesulfonyl)-
methyl-amino]-4,5,6,7-tetra-hydro-indazol-1-yl}-acetic acid ethyl ester using the
method analogous to the one described for example 1-1a, {(R)-4-[(3-

5 cyclopentylsulfanyl-5-trifluoromethyl -benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid (13.2 mg, 68.7%) was obtained as a light yellow
solid. "H NMR (400 MHz, CDsOD) & ppm 8.04 (s, 1 H), 7.91 (d, 2 H), 6.51 (s, 1 H),
513 (s, 1 H), 4.81 (s, 2 H), 3.90 (m,1 H), 2.67 (g, 2 H), 2.56 (m, 2 H), 2.23-2.04 (m, 4
H), 1.83-1.63 (m, 8 H). MS cald. for C2xH26F3N304S, 517, obsd. (ESI™) [(M+H)*] 518.

10
EXAMPLE 10-1
{(R)-4-[(3-Ethanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

'Z
AN
J11 b=

o N
r
15 Starting with {(R)-4-(3-ethylsulfanyl-5-trifluoromethyl-benzenesulfonyl)-methyl-
amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (1% step intermediate
of example 8-1) using the method analogous to the one described for example 7-1,
{(R)-4-[(3-ethanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-



\O "NA ,ii 00 41* .s ,00,, >--- 10-4

((R-4-{Met hyl -[ 3- (2-met hyl - propane-2- sul fonyl)-5-trifl uoronethyl -
benzenesuwbanydoesm no} -4, 5, 6, 7- tetrahydro-indazol - 1-yrrapedmossecs d et hyl
ester 566 ---..-0 F O, s, -NI'" 0 11, WD 2010/ 006939PCT/ EP2009/ 058468
- 95 - 10-5 3-((R) -4-{Methyl -[3-(proparbgr-2-sul fonyl) -
5-trifluoronethyl-benzenesul fonyl]- 77

am o}~ By yaroShagtal i st boskRla it P RB BRliSe A S RIS PR *%2 F

cald. for C1H26F3N306S2537, obsd. (ES|+) [(M+H)+] 538.

EXAMPLE 10-2 to 10-7
5 The following examples 10-2 to 10-7 were prepared in an analogous manner as
described for example 10-1 using [(R)-4-[(3-fluoro-5-trifluoromethyl-
benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester or (R)-
3-[4-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-

yl]-propionic acid methyl ester, methyl iodide, and the commercially available alkyl

10 thiols.
Example MS (ESI+,
No. Systematic Name M+H) Structure
10-2 {(R)-4-[(3-Cyclopentanesulfonyl-5- 578 N
trifluoromethyl-benzenesulfonyl)-methyl- o F
aminol-4,5,6,7-tetrahydro-indazol-1-yl}- \Nfg
acetic acid ethyl ester L i
o N © 0
= TD
10-3 ((R)-4-{Methyl-[3-(propane-2-sulfonyl)-5- 5562 i
trifluoromethyl-benzenesulfonyll-amino}- o F
4,5,6,7-tetrahydro-indazol-1-yl)-acetic \N_g
y S0
acid ethyl ester L, N\% s o
N o%
O)\/ >_,
10-4 ((R)-4-{Methyl-[3-(2-methyl-propane-2- 566 \_r
sulfonyl)-5-trifluoromethyl- F
benzenesulfonyl]-amino}-4,5,6,7- . é?
tetrahydro-indazol-1-yl)-acetic acid ethyl sS 4 \é
ester NOo©
a9,
-0
T




c)."140 ----N-%.0 10-6 3-{(R)-4-[(3-Cycl opentanesul fonyl-5- 578
trifluoronethyl-benzenesul fonyl)-net hyl -
am no] - 4,%0@pi/doesspahydr o- i ndazol - 1-y1} -
4101 00 10-7 3-((R-4-{Met hyl -[ 3-(2- et hyl - propane- 566

propi oni ¢ aci dprerppRoessEns

FF

0

-95.

10-5 3-((R)-4-{Methyl-[3-(propane-2-sulfonyl)- 552
5-trifluoromethyl-benzenesulfonyl]- E
amino}-4,5,6,7-tetrahydro-indazol-1-yl)- F
propionic acid methyl ester o o

7
N\N |
o’t
/ o

10-6 3-{(R)-4-[(3-Cyclopentanesulfonyl-5- 578 s
trifluoromethyl-benzenesulfonyl)-methyl-
aminol-4,5,6,7-tetrahydro-indazol-1-yl}- Q
propionic acid ethyl ester \f% OA4°

co
N

o’t

/ o

10-7 3-((R)-4-{Methyl-[3-(2-methyl-propane- 566 F FF
2-sulfonyl)-5-trifluoromethyl-
benzenesulfonyl]-amino}-4,5,6,7- o
tetrahydro-indazol-1-yl)-propionic acid \N/\\S\\ ) S/,O
methyl ester : 0 o

: T
N
N

o‘t

/o

{(R)-4-[(3-Ethanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-aminol]-

EXAMPLE 10-1a

4.5,6.7-tetrahydro-indazol-1-yl}-acetic acid

Starting with {(R)-4-[(3-ethylsulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-

amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester using the method

analogous to the one described for example 1-1a, {(R)-4-[(3-ethanesulfonyl-5-



2-sul fonyl)-5-trifluoronethyl benzenesul fonyl]-am no}-4,5,6, 7-
t et rahydro-i ndazol - 1-y1) - propionic acid
W9.2010/006939 N

)./,

{(R)-4-1(3- Et hanesul fonv1l-5-trifluoromethvl-benzenesul fonvl)-net hyl - am nol 4

, 5,6, 7-tetrahvdro-indazol - 1-v1}-aceti c_9%c_i d

5

nmet hyl

ester N \ Oc
EXANVRIPE) 02058488

,p ,s N OO

trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-
acetic acid (10.9 mg, 36.6%) was obtained as a white solid. "H NMR (400 MHz,
CDsOD) & ppm 8.62 (s, 1 H), 8.52 (d, 2 H), 6.64 (s, 1 H), 5.21 (q, 1 H), 4.82 (s, 2 H),
3.37 (g, 2 H), 2.68 (s, 3 H), 2.50 (m, 2 H), 2.06-1.82 (m, 4 H), 1.27 (t, 3 H). MS cald.
for C1gH22F3N306S2 509, obsd. (ESI™) [(M+H)] 510.

described for example 1-1a using the corresponding ester.

EXAMPLE 10-2a to 10-7a

The following examples 10-2a to 10-7a were prepared in an analogous manner as

'H NMR (400 MS
Example MHz, CD;0D) & (ESI+,
No. Systematic Name ppm M+H) Systematic Name
10-2a {(R)-4-[(3- 8.60 (s, 1 H), 8.51 550
Cyclopentanesulfonyl-5- | (s, 1 H), 8.48 (s, 1
trifluoromethyl- H), 6.45 (s, 1 H), ~
benzenesulfonyl)- 520 (g,1H),4.53 \f :5 F
methyl-aminol-4,5,6,7- (s,2H),3.87 (m, 1 P
tetrahydro-indazol-1-yl}- | H), 2.71 (s, 3 H), " W@ °© 20
acetic acid 2.50 (m, 2 H), }\/ o”
2.02-1.65 (m, 12 ° b
H)
10-3a ((R)-4-{Methyl-[3- 8.57 (s, 1 H), 8.53 524
(propane-2-sulfonyl)-5- | (s, 1 H), 8.46 (s, 1
trifluoromethyl- H), 6.67 (s, 1 H), i
benzenesulfonyl]- 5.20 (m, 1 H), 4.82 F
amino}-4,5,6,7- (s, 2 H), 3.56 (m, 1 \_N_fﬁf
tetrahydro-indazol-1-yl)- | H), 2.68 (s, 3 H), y h{// { © Lo
acetic acid 2.54 (m, 2 H), ;\/N o5
2.04-1.64 (m, 4 o >\
H),1.28 (d, 6 H)
10-4a ((R)-4-{Methyl-[3-(2- 8.54 (d, 2 H), 8.39 538 \ -
methyl-propane-2- (s, 1H),6.59 (s, 1 F
sulfonyl)-5- H), 5.15 (t, 1 H), bﬁ)
trifluoromethyl- 4.74 (s, 2 H), 2.69 o ,,S\é
benzenesulfonyl]- (s,3H),2.59- N
amino}-4,5,6,7- 2.44 (m, 2 H), 2.06
tetrahydro-indazol-1-yl)- | — 1.96 (m, 1 H), M\
acetic acid 1.89-1.74(m, 3 My
H), 1.32 (s, 9 H) Hoﬁ)
@]




Starting with

{(R)-4-[(3-ethylsul fonyl-5-trifl uoronethyl
5, 6, 7-t etwalydvmedsndazol

-1-yl}-acetic acid ethyl

anal ogous to the one described for exanple 1- 1a,
{(R)-4-[(3-ethanesu|fonyl 5- -
-a mnoj -4,

| f onyl) - net hyl

96 -
5,6, 7- tetrahy

fI uor onet hyl -
ro i ndazol -

benzenes
1-y1}-

u

- benzenesul fonyl) - net hyl am no] - 4,
est er weirmp2a0053¥6E hod

acetic acid (10.9

3

my, 36. 69 cnl . d 1|-| NVR (400 MHz, CD30D) 5 ppm
8.62 (s, |TOHP, ¢ @;)_5_6. 5523% (o, 1 H, 4.8 (s, 2 H),
3.37 (g, 2 H, 1 )2 2.06-1.82 (m 4 HJ "1.27 (t,
H. Mscdld 5 f FRN3065 ,15 (ESI+)| [ (M FH) +] [5ID. , EXAVPLE
10-2a to |10- 7a Thminbp4 bew ng excimﬁphgs(tlz()ﬁ)Za tto 10-7a were ‘px/a(par eéa,i/n an
anal ogous nmanner tashgiesiadazbedyf 03.66xansplre 11-1a using the, espondi ng
ester. Exanpl e NoropByiseedrat i ¢ Name 21781 2ZNVR (400 MHz, 6 ppm M
(ESI+, MyH) Systematic Nanme 104 54{ Ry (M. (3- 8.60 (s, H), 8.51 550
Cycl opentjanesul fony1-5- (s, 1 H) 2(097('"‘1 no—,
(m 2H)
1.72-1.64 (m, 1
H),1.33-1.29 (m,
6 H)
10-6a 3-{(R)-4-[(3- 8.61 (s, 1 H), 8.52 564 ]
Cyclopentanesulfonyl-5- | (s, 2 H), 6.58 (s, 1 N
trifluoromethyl- H),5.20 (t, 1 H),
benzenesulfonyl)- 4.23 (s, 2 H),3.92 N R
methyl-amino]-4,5,6,7- | (m, 3 H), 2.80-2.60 S 2
tetrahydro-indazol-1-yl}- | (m, 7 H), 2.06-1.66 y \O
propionic acid (m, 10 H). 44/’\) |
10-7a 3-((R)-4-{Methyl-[3-(2- | 8.57 (d, 2 H), 8.42 552 o
methyl-propane-2- (s,1H),6.58 (s, 1 F
sulfonyl)-5- H), 5.17 (t, 1 H),
trifluoromethyl- 4.23(t,2H),3.92 iy 4°
benzenesulfonyl]- (m, 3 H), 2.83-2.60 YA
amino}-4,5,6,7- (m, 5H), 2.05-1.66 ~ %/
tetrahydro-indazol-1-yl)- | (m, 4 H),1.38 (s, 9 " |
propionic acid H) t

EXAMPLE 11-1
{(R)-4-[3-(1-Methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonylaminol]-

4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

o}
Hl}l'

0]

F_F

F



trifluoronmethyl- H), 6.45 (s, 1 H), FF benzenesul fonyly 5.20 (q,

H, 4.53

10

15

20

\ net hyl -am no]-4,5,6,7- (s, 2 H, 3.87 (m 1
WO 2010/006939 PCT/EP2009/058468

-0OR -

[(R)-4-(3-Isopropenyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester

To a solution of [(R)-4-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester (Example 1-1, 100 mg, 0.196 mmol) in
N,N-dimethylformamide (2 mL) in a microwave vial (5 mL),
tetrakis(triphenylphosphine)palladium(0) (22 mg, 0.19 mmol), potassium tert-
butoxide (45 mg, 0.4 mmol) and isopropenyl boronic acid pinacol ester (55 pl, 0.294
mmol) were added. After being heated in a microwave oven (130 °C, 15 min.), the
mixture was poured into aq. ammonium chloride (10 mL) and extracted with
dichloromethane (20 mL x 3). The combined organic layers were washed with water
(10 mL x 3) and brine (20 mL), dried over sodium sulfate and concentrated in vacuo.
The residue was purified by column chromatography (gradient elution, 0-5%
methanol in dichloromethane) to afford [(R)-4-(3-isopropenyl-5-trifluoromethyl-
benzene-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (34
mg, 36.8%)as a white solid, MS calcd. for Co1H24F3N304S 471, obsd. (ESI) [(M+H)"]
472.

{(R)-4-[3-(1-Methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonylamino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester



tetrahydro-indazol -1-y1}- H), 2.71 (s, 3 H, HQ O# acetic acid 2.50

(m 2 H), 2.02-1.65 (m 12
WO 2010/006939 PCT/EP2009/058468
-90 .
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0, F
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To a solution of diiodomethane (1.0 mL, 16 mmol) in toluene (10 mL) was added
diethylzinc (15% in hexane, 10 mL, 8.8 mmol) under an argon atmosphere at 0 °C
and the mixture was stirred for 15 minutes. To the mixture was added [(R)-4-(3-

5 isopropenyl-5- trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-
yl]-acetic acid ethyl ester (0.2 g, 0.46 mmol) in toluene (4 ml) and the mixture was
stirred at 0 °C and then room temperature for 4 hours. The mixture was poured into
aqueous ammonium chloride (20 mL) and extracted with dichloromethane (30 mL x
3). The combined organic layers were washed with water (20 mL x 3), then brine (30

10 mL), dried over sodium sulfate, concentrated and purified by preparative HPLC to
afford {(R)-4-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonylamino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (40 mg, 18%) as a white solid.
MS calcd. for Co2HasF3N304S 485, obsd. (ESIT) [(M+H)"] 486.

15 EXAMPLE 11-1a
{(R)-4-[3-(1-Methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonylaminol]-

4,5.6,7-tetrahydro-indazol-1-yl}-acetic acid

O

f\S“
HN o

N
Ho\n)
0
Starting with {(R)-4-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-
20 benzenesulfonylamino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester using

the method analogous to the one described for example 1-1a, {(R)-4-[3-(1-methyl-

cyclopropyl)-5-trifluoromethyl-benzenesulfonyl- amino]-4,5,6,7-tetrahydro-indazol-1-



H)

10

15

20

10-3a ((R)-4-{Methyl-[3- 8.57 (s, 1 H, 8.53 524
(propane-2-sul fonyl)-5- (s, 1 , 8.46 (s, 1
WO 2010/006939 PCT/EP2009/058468

- 100 -

yl}-acetic acid (10 mg, 53%) was obtained as a white solid. "H NMR (400 MHz,
CD3s0OD) & ppm 8.04 (s, 1 H), 8.00 (s, 1 H), 7.81 (s, 1 H), 6.59 (s, 1 H), 4.79 (s, 2 H),
4.40 (t, 1 H), 2.60-2.45 (m, 2 H), 1.93-1.74 (m, 4 H), 1.50 (s, 3 H), 0.94 (m, 4 H). MS
cald. for CHxF3N304S 457, obsd. (ESI) [(M+H)™] 458.

EXAMPLE 12-1
(R)-[4-(3-Isopropyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7 -tetrahydro-

indazol-1-yl]-acetic acid ethyl ester

\/07/'22\/'()

o)
A solution of (R)-[4-(3-isopropenyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester (using a method analogous to the one
described for 1% step intermediate of example 11-1) (34 mg, 0.072 mmol) in
methanol was hydrogenated over 10% Pd/C (6 mg) under 30 psi for 3 hours at room
temperature. The reaction mixture was filtered through a glass funnel and
concentrated to afford (R)-[4-(3-isopropyl-5-trifluoromethyl-benzenesulfonylamino)-
4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (33 mg, 96.8%) as a white
solid. MS cald for C21H26F3N304S 473, obsd. (ESI*) [(M+H)"] 474.

EXAMPLE 12-1a
(R)-[4-(3-Isopropyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7 -tetrahydro-

indazol-1-yl]-acetic acid




trifluoronmethyl- H), 6.67 (s, 1 H), benzenesul fonyl]- 5.20 (m 1 H),

4.82 am no}-4,5,6,7- (s, 2 H, 356 (m 1 \
WO 2010/006939 PCT/EP2009/058468
-101 -
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Starting with (R)-[4-(3-isopropyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester Prepared by a method analogous to
the one described for example 1-1a, (R)-[4-(3-isopropyl-5-trifluoromethyl-

5 benzenesulfonyl-amino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid (28.1 mg, 89.8%)
was obtained as a white solid. "H NMR (400 MHz, CDsOD) & ppm 8.00 (s, 1 H), 7.91
(s, 1H),6.38 (s, 1 H), 5.16 (q, 1 H), 4.80 (s, 2 H), 3.18 (m, 1 H), 2.60-2.51 (m, 2 H),
2.02-1.65 (m, 4 H). MS cald. for C19H22F3N304S 445, obsd. (ESI*) [(M+H)"] 446.

10 EXAMPLE 13-1
{(R)-4-[(3-Isopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4.5.6,7-

tetrahydro-indazol-1-yl}-acetic acid ethyl ester

Starting with [(R)-4-(3-isopropyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-

15 tetrahydro-indazol-1-yl]-acetic acid ethyl ester (Example 12-1) and methyl iodide,
using the method analogous to the one described for example 2-1, {(R)-4-[(3-
isopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-
indazol-1-yl}-acetic acid ethyl ester (30 mg, 82.9%) was obtained as an off-white
semisolid. MS cald. for C2oH2sF3N304S 487, obsd. (ESIY) [(M+H)'] 488



tetrahydro-indazol -1-yl)- acetic acid H, 2.68 (s, 3 H, 2.54 (m 2 H,
a 2.04-1.64 (m 4 H,1.28 (d, 6 H

10

15
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EXAMPLE 13-1a
{(R)-4-[(3-Isopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4.5.6,7-

tetrahydro-indazol-1-yl}-acetic acid

Starting with [(R)-4-(3-isopropyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester using the method analogous to the

one described for example 1-1a, {(R)-4-[(3-isopropyl-5-trifluoromethyl-
benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid (23.0 mg,
81.6%) was obtained as an off-white semisolid. 'H NMR (400 MHz, CDsOD) & ppm
8.06 (s, 1H),8.00(s,1H),7.91(s,1H),6.38(s,1H),5.16 (g, 1 H), 4.81 (s, 2 H),
3.18(m, 1 H), 2.60-2.50 (m, 2 H), 2.66 (s, 3 H), 2.05-1.63 (m, 4 H), 1.34 (d, 6 H). MS
cald. for C1gH2F3N304S 459, obsd. (ESI*) [(M+H)™] 460.

EXAMPLE 14-1
((R)-4-{Methyl-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-

amino}-4.5.6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester

/



10-4a ((R)-4-{Methyl-[3-(2- 8.54 (d, 2 H), 8.39 538 F
1 6.59 (s, 1

nmet hyl - pr opane-2- (s,

10

15

H) ,

-WQ 2010/006939 PCT/EP2009/058468
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{(R)-4-[(3-Isopropenyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

\/O)J
Starting with [(R)-4-(3-isopropenyl-5-trifluoromethyl-benzene-sulfonyl-amino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester and methyl iodide, using the method
analogous to the one described above for example 2-1, {(R)-4-[(3-isopropenyl-5-
trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-
acetic acid ethyl ester (70.7 mg, 89%) was prepared. MS cald. for CooHzsF3N304S
485, obsd. (ESI") [(M+H)’] 486.

((R)-4-{Methyl-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-
amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester
F
F F
0
'S
N
Yo
/4
N |
\/O)JN

To a solution of {(R)-4-[(3-isopropenyl-5-trifluoromethyl-benzenesulfonyl)-methyl-
aminol-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (70.7 mg, 0.15 mmol)
in tetrahydrofuran (2 mL) was added a solution of diazomethane in diethyl ether (1M,
8 mL ) slowly at 0 °C under an argon atmosphere, and then a portion of palladium
acetate (5 mg) was added. After the mixture was stirred for 10 minutes, a second
portion of palladium acetate (5 mg) was added and the mixture was stirred for

another 20 minutes, followed by addition of a second portion of a solution of

sul fonyl)-5- H, 5.15 (t,

1



trifluoronmethyl- 4.74 (s, 2 H), 2.69 0 S benzenesul fonyl]-

anmino}-4,5,6,7- 2.44 (m 2 H, 2.06 (s, 3 H, 2.59 - S, 0
t et rahydrwoiothemmed3o1l-yl)- - 1.96 (m 1 H), acet i @Ca@PA009/058468
-104 -
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20

diazomethane in diethyl ether (1M, 5 mL). After being stirred at 0 °C for 2 hours
under an argon atmosphere, the reaction mixture was then quenched by the addition
of a few drops of acetic acid, and then filtered through a glass funnel and
concentrated in vacuo. The residue was purified by flash column (gradient elution, O-
10% methanol in dichloromethane) to afford ((R)-4-{methyl-[3-(1-methyl-cyclopropyl)-
5-trifluoromethyl-benzenesulfonyl]-amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid
ethyl ester (74.5 mg, 99%) as a colorless semisolid. MS cald. for CasH2sF3N304S 499,
obsd. (ESI") [(M+H)"] 500.

EXAMPLE 14-1a
((R)-4-{Methyl-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-

amino}-4.5,6,7-tetrahydro-indazol-1-yl)-acetic acid
F

Starting with ((R)-4-{methyl-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-
benzenesulfonyl]-amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester using
the method analogous to the one described for example 1-1a, ((R)-4-{methyl-[3-(1-
methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-amino}-4,5,6,7-tetrahydro-
indazol-1-yl)-acetic acid (35 mg, 61.9%) was obtained as a white solid. '"H NMR (400
MHz, CDsOD) & ppm 8.00 (s, 1 H), 7.95 (s, 1 H), 7.85 (s, 1 H), 6.38 (s, 1 H), 5.11 (q,
1H),4.78 (s, 2 H), 2.63 (s, 3 H), 2.60-2.45 (m, 2 H), 2.03-1.63 (m, 4 H), 1.48 (s, 3 H),
0.94 (m, 4 H). MS cald. for C21H24F3N304S 471, obsd. (ESI*) [(M+H)'] 472.



1.89 - 1.74 (m 3 N H, 1.32 (s, 9 H Hy 0 WO
2010/ 006939PCT/ EP2009/ 058468 - 97 -
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EXAMPLE 15-1
((R)-4-{[3-(1-Ethyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-

amino}-4.5.6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester

5 ((R)-4-{Methyl-[3-(1-methylene-propyl)-5-trifluoromethyl-benzenesulfonyl]-
amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester

To a solution of {(R)-4-[(3-bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (example 2-5) (prepared by
10 the method analogous to the one described for example 2-1) (130 mg, 0.25 mmol)
and bis-(1-methylene-propyl)-zinc (174.6 mg, 1.0 mmol) in tetrahydrofuran (5 mL),
bis(dibenzylidene-acetone)palladium (7.2 mg, 0.013 mmol) and tris(tert-
butyl)phosphine (80 L, 0.025 mmol) were added under an argon atmosphere. After
being stirred at 50 °C for 18 hours, the mixture was cooled to room temperature, and
15 then poured into saturated ammonium chloride and extracted with ethyl acetate (20
mL x 3). The organic layers were combined, washed with saturated brine, dried over
sodium sulfate and concentrated in vacuo. The residue was purified by flash column
(gradient elution: 0-20% methanol in dichloromethane) to afford ((R)-4-{methyl-[3-(1-

methylene-propyl)-5-trifluoromethyl-benzenesulfonyl]-amino}-4,5,6,7 -tetrahydro-



10-5a 3-((R)-4-{Methyl -[3- (propane-2-sul fonyl)-5- trifluoronethyl-
benzenesul fonyl]- am no}-4,5,6,7- tetrahydro-indazol-1-y1)- 8.59 (s, 1 H),
8.55 (s, woMpro/®e938 (s, 1 H), 6.59 (s, 1 H), 5.21 - 5. 1%tT(EPR00D/038460 - 3.52
(m 1 H,4.23 (t, 2 H, 538 FO0, 00" VOO propionic acid H, 2.79 (t, 2
H, N 2.74 - 2.56 (m 5 H) , 216)69-2.00(m 1 H, 1.86 - 1.76
--§g HO  (m 2 H), e

indazol-1-yl)-acetic acid ethyl ester as a yellow solid (100 mg, 80.1%). MS cald. for
Ca3H2sF3N304S 499, obsd. (ES|+) [(M+H)+] 500.

((R)-4-{[3-(1-Ethyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-
5 amino}-+4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester

Starting with ((R)-4-{methyl-[3-(1-methylene-propyl)-5-trifluoromethyl-
benzenesulfonyl]-amino}-4,5,6,7-tetra-hydro-indazol-1-yl)-acetic acid ethyl ester and
a solution of diazomethane in diethyl ether using the method analogous to the one

10 described above for 2" step of example 14-1, ((R)-4-{[3-(1-ethyl-cyclopropyl)-5-
trifluoromethyl-benzenesulfonyl]-methyl-amino}-4,5,6,7-tetrahydro-indazol-1-yl)-
acetic acid ethyl ester (82 mg, 83%) was obtained as a white solid. MS cald. for
C24H30F3N304S 513, obsd. (ESIY) [(M+H)"] 514.



1.72- 1.64(m 1 H, 1.33- 1.29(m 6H) 10-6a 3-{(R)-4-[(3- 8.61
(s, 1 H, 852 564 Cycl opent anesul fonyl-5- (s, 2 H, 6.58 (s, 1
WO 2010/006939 PCT/EP2009/058468
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EXAMPLE 15-1a
((R)-4-{[3-(1-Ethyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-

amino}-4.5.6,7-tetrahydro-indazol-1-yl)-acetic acid

5 Starting with ((R)-4-{[3-(1-Ethyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-
methyl-amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester using the
method analogous to the one described for example 1-1a, ((R)-4-{[3-(1-ethyl-
cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-amino}-4,5,6,7-tetrahydro-
indazol-1-yl)-acetic acid (41 mg, 70.2%) was obtained as a white solid. "H NMR (400

10 MHz, CDsOD) & ppm 8.07 (s, 1 H), 8.00 (s, 1 H), 7.91 (s, 1 H), 6.39 (s, 1 H), 5.51 (q,
1 H), 4.82 (s, 2 H), 2.65 (s, 3 H), 2.60-2.51 (m, 2 H), 2.05-1.67 (m, 6 H), 1.48 (s, 3 H),
0.94 (m, 4 H), 0.90 (m, 7 H). MS cald for C22H2sF3N304S 485, obsd. (ESI") [(M+H)"]
486.

15 EXAMPLE 16-1
[4-(3-Ethynyl-5-trifluoromethyl-benzenesulfonylamino)-4.5.6,7 -tetrahydro-

indazol-1-yl]-acetic acid ethyl ester




trifluoronmethyl- H), 5.20 (t, 1 H), benzenesul fonyly 4.23 (s, 2 H),

nmet hyl -am no]-4,5,6,7- (m 3 H), 2.80-2.60 t et rahydro-i ndazol - 1-y1} -

7 H)y, 2.080L0606939propionic acid (m 10 H). 10-7a PCT/EP2009/058468
3-((R-4-{Methyl-[3-(2- 8.57 (d, 2 H, 8.42 552
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[4-(3-Trifluoromethyl-5-trimethylsilanylethynyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester

\ .~
—Si

-

To a mixture of [4-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester (example 1-7) (51 mg, 0.10 mmol) and
ethynyl-trimethyl-silane (20 mg, 0.20 mmol) in triethylamine (0.5 mL) and toluene
(0.5 mL), was added copper(l) iodide (0.6 mg, 0.003 mmol) and
bis(triphenylphosphine)palladium(ll) chloride (2.4 mg, 0.003 mmol). The mixture was
heated in a microwave oven at 80 °C, for 20 minutes. The resulting mixture was
diluted with water and extracted with ethyl acetate. The organic layer was washed
with brine, dried over sodium sulfate, concentrated and purified by column
chromatography (gradient elution, 0-5% methanol in dichloromethane) to afford [4-
(3-trifluoromethyl-5-trimethylsilanylethynyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid ethyl ester (50 mg, 94.8%) as a brown oil. MS
calcd. for Co3HasF3N304SSi 527, obsd (ESI™) [(M+H)"] 528.

[4-(3-Ethynyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-
indazol-1-yl]-acetic acid ethyl ester

3.92
(m



* 0 u.70 0* \ Z1110. N2 O O nethyl-propane-2- (s, 1 H, 6.58 (s, 1
sul fonyl)-5- H, 517 (t, 1 H), trifluoronmethyl- 4.23 (t, 2 H, 3.92
benzenesuwbanwlgesspm 3 H), 2.83-2.60 PCT/EP2009/058468
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To a solution of [4-(3-trifluoromethyl-5-trimethylsilanylethynyl-
benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (40.0
mg, 0.076 mmol) in N,N-dimethylformamide and water (3 mL, 150:1) was added
5 potassium fluoride (23.0 mg, 0.30 mmol). The mixture was stirred at room

temperature for 4 hours. The resulting mixture was poured into ice and extracted
with dichloromethane. The organic layer was washed with brine, dried over sodium
sulfate, concentrated and purified by column chromatography (gradient elution, 0-5%
methanol in dichloromethane) to afford [4-(3-ethynyl-5-trifluoromethyl-

10 benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (34.0
mg, 98.2%) as a white solid. MS calcd. for CaoHa0F3N304S 455, obsd. (ESIY)
[(M+H)"] 456.

EXAMPLE 16-1a
15 [4-(3-Ethynyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-

indazol-1-yl]-acetic acid

Starting with [4-(3-ethynyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-

tetrahydro-indazol-1-yl]-acetic acid ethyl ester using the method analogous to the



amno}-4,5,6,7- (m 5 H), 2.05-1.66 tetrahydro-indazol -1-y1)- (m 4 H),
1.38 (s, 9 propionic acid H) EXAMPLE 11-1 {(R)-4-1.3-(1 - Methyl
-cycl o prwpebio/dedspi f1 u oronet hyl -benzenesul fonvl am netcdEp2@b/058468 r a
hydro-i ndazol -1 -yl}-acetic acid ethyl ester F F WO

2010/ 006939PCT/ EP2009/ 058468 - 98 -

[(R)-4-(3-1sopropenyl-5-trifluoronet hyI1 %enzenesul fonylam no)-4,5,6, 7-

hyd d - 1 F 0T I f
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C, 15 mi n1 B2 (thd H). MS cald. for C1sH16F3N304S 427, obsd. (ESI*) [(M+H) ]428

EXAMPLE 17-1
{(R)-4-[Methyl-(3-trifluoromethyl-5-trimethylsilanyl-benzenesulfonyl)-amino]-

4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester

10 o
A 10 mL round bottom flask equipped with a reflux condenser and a magnetic stirring
bar was charged with tris(dibenzylideneactone)dipalladium (14 mg, 0.01 mmol), {(R)-
4-[(3-bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-
indazol-1-yl}-acetic acid ethyl ester (example 2-5) (prepared by the method

15 analogous to the one described for example 2-1) (52.4 mg, 0.10 mmol), 2-(di-tert-
butylphosphino)-biphenyl (3.0 mg, 0.01 mmol) and potassium fluoride (58 mg, 0.50
mmol, 50 wt% on Celite) and purged with argon. Degassed 1,3-dimethyl-3,4,5,6-
tetrahydro-2(1H)-pyrimidinone (DMPU) ( 3 mL) was then added by syringe. After the
mixture was stirred at room temperature for 5 minutes, 1,1,1,2,2,2-

20 hexamethyldisilane (58.1 mg, 0.41 mmol ) was added by syringe. After being stirred
at 100 °C for 4 hours, the mixture was poured into saturated sodium chloride and
extracted with ethyl acetate. The organic layer was washed with brine, dried over
sodium sulfate and concentrated in vacuo. The residue was purified by flash column
(gradient elution: 0-5% methanol in dichloromethane) to afford {(R)-4-[methyl-(3-

25  trifluoromethyl-5-trimethylsilanyl-benzenesulfonyl)-amino]-4,5,6,7-tetrahydro-indazol-



10 m xture was poured into ag. ammonium chloride (10 nL) and extracted with
di chl oronet hane (20 nL x 3). The conbined organic | ayers were washed with
wat er (10wol20/0@$93and brine (20 nmL), dried over sodi um eulrfERR@Iarsics
concentrated in vacuo. The residue was purified by colum chromat ography
(gradient elution, 0-5%nmethanol in di ?H oronet hane) to afford
[(R)-4-(3-isopropenyl-5-trifluoronethyfi-"15

benzene-sul fonyl am no)-4,5, 6, 7-tetr dro-indazol - 1-y1]-acetic acid ethyl
oot or (34T MY BORHE BOPnY S G0 SE NS 8 G SOl MEFIEGaES N 3045 471,
obsd. (ESELH KNI 577 Bbsd. (ESI™) [(M+H)'] 518. _
{(R)-443- (%L- thyl - cycl opr opyls -5-tri fl uoronet hyl - benzenesul f onyl am no] - -
20 4,5,6, 7-tetrahydro-i ndazol -1-yl}-acetic acid ethyl ester WO

2010/ 006939PCT/ EP2009/ 058468 - 99 Tp. a solution of diiodonethane
(1.0 m., 16 mml) in toluene (10 WWV\/%%EQJGE% di et hyl zinc (15% i n hexane,
10 ni, 58. ARENethpbS-triflu crogesthal-5ate pieth ¢lsdanl-bemaeheséfoniyRtamim olas

ffs'O{o{ §SQL§,§,é?.té?r2H6§Po-in&z%h?-vﬁ-ééé‘tﬁgaé%s added [(R)-4-(3- 5
trifluoronethyl-benzenesul fonyl am no)-4,5, 6g7-tetrahydro-indazol - 1-
yl]-acetic acid ethyl ester (0.2 g, 0.46 pmplg in toluene (4 m) and the
m xture was stirred at 0 C and then roomtegperature for 4 hours. The

m xture was poured into agueous anmoni yn c q ide (20 nL) and extracted

wi th dichloronethane (30 nL x 3). The c f rgani c | ayers were washed
with water (20 mL x 3), then brine (30 m.),/dried over sodiumsulfate,
concentrated and purified by preparatiA e HPLC to afford

{(R)-4-[3-(1-nmet hyl -cycl opropyl) - Rt uor onet hyl - benzenesul f onyl am no] -
4,5, 6, 7-tetrahydro-indazol -1-y| | - age acid ethyl ester (40 ng, 18% as a
white solid. Ms calcd. for C2 N3045 485, obsd. (ESI+) [(MFH) +] 486.
15EXAMPLE 11-1a o

{(R) -4-[3-(1-Methyl -cycl opropvl)-5-trifluoronethyl-benzenesul fonvl am no] - -
4151617- t stariaity @ito {(R)drpdbthi-Bliiflaeeineth gB-timethylSildplyibeh fghesutftnyl )-
{(R)-4-[3-(1-nethyl -C¥C| opro,pé(l )-5-trifl uoronet hYI - 20 .

benzenes @B Pah {olrahydre;indazaly 2y acelic aridi sthyl aster vsing dhe Befied et hyl
ester sl %Ié@&%&ﬁ@%n@%&@%ei&nbl@%-@é‘,e{(ﬁﬁéiil(ﬂ'eﬁﬁﬂ’-(é-ﬁfflu%?‘@fﬁ@t'h‘r?l-é' 1a,
{(R) -4-[3-(1-met hyl cycl opropyl)-5-trifluoronethyl-benzenesul fonyl -

am noj - 4,t5i,rr&,thylsitarwhém@ersu )|-ammO]M,QditelragmgmoEpzﬂbw@m - 100

) (8.2 mg, 56%) as a white solid. '"H NMR (400 MHz, CDs0D) & ppm 8.27 (s, 1 H),
8.15(s,1H), 8.11 (s, 1 H),6.42 (s, 1 H), 5.16 (q, 1 H), 4.83 (s, 2 H), 2.65 (s, 3 H),
2.53 (m, 2 H), 2.05-1.66 (m, 4 H), 0.39 (s, 9 H). MS cald. for CooH2sF3N304SSi 489,
15 obsd. (ESI") [(M+H)"] 490.




yll-acetic acid (10 ng, 53% was obtained as a white solid. 1H NWR (400
MHz, CD30D) 5 ppm8.04 (s, 1 H, 8.00 (s, 1 H, 7.81 (s, 1 H, 6.59 (s, 1
H)y, 4.79 we,20/do$9394. 40 (t, 1 H), 2.60-2.45 (m 2 H), 1pre3xp200d/06s¥ss 4 H),
1.50 (s, 3 H, 094 (m 4 H. M cald. for C201-122F3N3045 457, obsd.
(ESI+) [(MFH +] 458. 5 EXAMPLE 12-1
(R)-14-(3-1sopropyl-5-trifluoronethyl - ﬂ)%zenesulfonyl am no) - 415, 617-tetrahy

dr oi ndazol -1-yl |l -acetic acid ethyl 0 10 A solution of
(R)44- (3-isopropenyl-5-trifluor oneﬁ’?é*"%f% esul fonyl am no)-4,5,6, 7-

tetrahydrgggam@)@oqédtyﬁssihﬂﬁo?&het 11bEnzBAESUiIFO M) -REth [V -anal ogous
to the oné descri ep 1 nternedl ate of exanpie 34 ny,
0. 072 mmod.p.8. i-tetsahvdra-indazohd W haeetie agidethyl esterPd/ C (6 rrg) under 30 psi

for 3 hours at roomtenperature. The reactign mxture was filtered through
a glass funnel and 15 concentrated to aff
(R) 44- (3-isopropyl -5-trifluoromethyl-benzen sulfonylanlno)

4,5, 6, 7-tetrahydro-indazol -1-yl] -acetic _aci@d gthyl ester (33 ng, 96.8% as
a white solid. MS cald for C21 H26 F3N3@4 2, obsd. (ESI+) [(MFH)+] 474.
EXAVPLE 12-1a 20 ’
(R -14-(3-1 sopropyl -5-trifluoronethyl - Bed@enesul onyl am no) - 415, 617-tetrahy
dr oi ndazol -1-yl |l -acetic acid WO 6939PCT/ EP2009/ 058468 - 101 - F
Starting with

(R) 44- (3-isopropyl -5- tr|quonﬂ%%/jY benzenesul fonyl am no) -4, 5, 6, 7-

t et rahydro-i ndazol - 1-y1] -acetic d ethyl ester Prepared by a nethod
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{(R-4-[(

i sopr opyl §%t“{?tf"9|aﬂ%r¥‘%%%°ﬁ'° T YBR AP SRT S MNHIR WaRPKETGdeE SYlet ¢ anyd

ro- i ndazatetdte-(20Imiases)] Thaorgﬂarﬁd lay&rsesérercondbined), w&e@%nth/\@@tucmédu ned as

an off-white sem s ald. for H28F3N3045 487, .obsd.
[ (M FH) +] ar@g@n?um Cﬂlorlge g/seé:over sodim su% te and concentrated in vacuo go a*‘ r%i

15 {(R)-4-[(3-cyclopentyl-5-trifluoromethyl-benzene-sulfonyl)-methyl-amino]-4,5,6,7-

tetrahydro-indazol-1-yl}-acetic acid ethyl ester (220 mg, 77%) as a viscous oil which
was used for the next step without any purification. MS cald. for C,4H30F3N304S 513,
obsd. (ESI) [(M+H)"] 514.



WO 2010/ 006939PCT/ EP2009/ 058468 - 102 -

EXAMPLE 13-1a

{(R) -4-1(Bolesmymegpyl-5-trifl uoronet hyl - benzenesul f onv1l) poetiryéooanssnol - 41516
17- tetrahydro-indazol-1 -vl}-acetic acid F HOri 50 Starting with
[(R)-4-(3-isopropyl-5-trifluoronethyl - t[) zenesul fonyl am no) -4, 5, 6, 7-

t etrahydro-i ndazol -1-yl]-acetic acid e ﬁi)T ester using the nethod anal ogous

to the one described for exanple
{(R)-4-[(3-isopropyl -5- trlfluoroMPLEWh
el :
VR (400
7.91 (s, 1 H),

MHz, CD304p.6:7 tetraRydio-i yy1}-aceki i H) , 6.38 (s, 1
H)y, 5.16 (q, 1H) 481(s 2 H, 318(m ¥H, 2.60-2.50 (m 2 H), 2.66
(s, 3 H, 2.05-1.63 (m 4 H, 1.34 (d, 6 M5 cal d. for Cl9H22F3N3045
459, obsd. (ESI+) [(MFH) +] 460. 15EXAMPLE 151

UR) - 44Met hy143- ( 1- net hyl - cycl opropyl ) - 5-t uor orret hyl - benzenesul f onyl | am
no} - 4151617-t et r ahydr o-i ndazol - 1- y1) - adet ethyl ester F WO

2010/ 006939PCT/ EP2009/ 058468 - 103 \N/S\\
{(R) -4-[(3-1sopropenyl -5-trifluoronethyl@benze ul fonyl ) - met hyl - am no] -
4,5, 6, 7-tetrahydro-i ndazol -1-y1}- acid ethyl ester F Starting with
[ (R -4-(3-isopropenyl-5-trifluor - benzene-sul fonyl -am no)-4,5,6,7- 5
t et rahydro-i ndazol - 1-y1] - aceti@_ag¢i d ethyl ester and nethyl iodide, using
t he nmet hod anal ogous to the on descrlbed above for exanmple 2-1,

{(R) -4- [(3 |sopropeny1 5-
tr
-y

L el ety gt S s o
czzR ;42 2 F? r\mtﬁi]ﬁsrjﬁsahwn@mm@em Y)}-goeke Eepdﬂth?lfelsﬁrmung the method ana:]oeg;ljlsftg il-
oy - 4, Bens Jasehofs il St B4 ey blob D B S o R " 10 2

((

am

sol uti on igénzenesulfonyl)-methyl-amino]-4,5,6,7- tetrahydro -indazol-1-yl}-acetic aC|d (68.2 mg,
{(R-4-[(3:isqpropenyl-5-trifl uoronet, - benzenesul foné@ | am no] -4, 5,
6,

7-t et r afR-dro-WYargeRiained.ap 4 whtte spkd. ali'l WV'& P Bz erDg 3§ PR g@ 51(8. ol )
10 H), 7.98(s, 1 H), 7.90 (s, 1 H), 6.40 (s, 1 H), 5.15 (t, 1 S), 4.79 (t, 1 H), 2.60 (s, 1 H),

2.50 (m, 2 H), 2.20-1.60 (m, 13 H). MS cald. for CasHasF3N304S 485, obsd. (ESIY)
[(M+H)"] 486.

h |1a|¥1||r||o acetic acid

EXAMPLE 19-1
15  {(R)-4-[(3-Acetyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-

tetrahydro-indazol-1-yl}-acetic acid ethyl ester

0
o N

To a solution of {(R)-4-[(3-bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester (example 2-5) (prepared by



15 in tetrahydrofuran (2 nL) was added a sol ution of diazonethane in
diethyl ether (1M 8 nL ) slowly at 0 C under an argon atnosphere, and then
a porti orwofwpmalobsdi um acetate (5 ng) was added. After tProe/EPRODOERCSAS
stirred for 10 m nutes, a second portion of palladiumacetate (5 ng) was
added and the m xture was stirred for ?P ther 20 m nutes, followed by
addition of a second portion of a solution of WD

2010/ 006939PCT/ EP2009/ 058468 - 104 - di azonet hane i iethyl ether (1M 5
m). Aft eheyBRingdSrpiaacs e the ene é@soz%ﬁgfi%emmgﬁ 25 GiGont arrpehie. o, the
react i on QINHHAGNWASidREe QURAONAS add s sl iz ik RlacRidr g mRRurRp) acet i ¢

acid, and then fi red through a glass funnel and concentrated in vacuo.

The resi diré: mQd fMeshireeoaring adi Utg.on/ 2@msl) B0%
(Rel2(0a) (115 med 0¥y mmedhtrpblenwarging difiséei (Tebungon /2 ) 20%

met hanol | i.ch):ano. 0, akf , , o

((R)-4-{ n’é—{%ﬁ@&%ﬂtﬂg@m@f@l@% %%éong@m%)._After being stirred at 80 °C for 2 hours

5-tri f buondertanydrgbe mtreogsndré othg qgeactiomahixtiurd vias/ed@dd &hodnotannekaatire, 1- y1) - a

cot 2L ool ) P B PO B PR R 1 o
((R) - 4- { Meipetdidrd for Dot hinutesy TheReSiidg nixthiFd %*"?E’Q@t&m"} waepzanesyl fonvll-

am no} 45, 6, 7-tetrahvdro-indazol -1 -vl)-acetic acid . 1-10)r/N o Starting
wi th ((R)ard exEagigd wihethylacaiate (3¢l bpylTe-aonthingd gegesvrelengls-wans

benzenes - - At et [ == = j [ t hyl
cetor st he DR Gomey AT P YN oROTER) pRnd el faR! e,
((R) - 40{ neeiskdyle-W&s pdrified by flash column (gradient elution: 15-30% ethyl acetate in

met hyl -cycl.opro -5-trjfl 0 hyl - nesul fonyl]-amnal-4,5,6,7-tetra
ot nadSer e aame3id bR e F DSt ARl oot £

solid. 1Hn@f@-(aﬁfm{b]M,t,e,mﬁéﬁyd%-mat@-ﬁﬂ}]!aéetidaﬁ% etffyl 88telr &is alydtw dil 85 (s,
1 H, 6.38 b}s, 1 H, 5.11ﬁq, 20 1 4. 8(73, 2 +2.6344@ 3 H,

2. 60- 2. 45(80/M, §§.4%). M§-Cﬁ%3‘0f(@¥1|‘|44|1_|2—1’\‘,305_$zﬂ@ (@bSGBWE@! )M I48% H). Ms
cald. for C211-124F3N3045 471, obsd. (ESI+) [(MFH)+] 472. WO

2010/ 006939PCT/ EP2009/ 058468 - 105 - EXAMPLE 15-1

no}-41516 I 5
({R-4-{Me widl FHE e He- D : v -_u_:h_' AmpINO] Sy fonyl]-
am no} - 4, et@hirdrélind@izslt oyl Hbatielacldyl) - acetic acid ethyl ester F
F
F F
“ o}
\l;l \\O
N‘/ |
N
HO)J

Starting with {(R)-4-[(3-acetyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

20 4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester using the method analogous to
the one described for example 1-1a, {(R)-4-(3-acetyl-5-trifluoromethyl-benzene-
sulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid (17 mg, 76%)
was prepared as a colorless viscous oil. '"H NMR (400 MHz, CDsOD) & ppm8.66 (s,

1 H),8.55(s,1H),841(s,1H),6.68(s,1H),520(q,1H),4.84(s,2H),2.74 (s, 3

25 H), 2.69 (s, 3 H), 2.55 (m, 2 H), 2.05-1.62 (m, 4 H). MS cald. for C1gH20F3N305S 459,
obsd. (ESI*) [(M+H)"] 460.



O To a solution of

{(R)-4-[(3-brono-5-trifluoronethyl-benzenesul fonyl)-net hyl -am no] -

4,5, 6, 7- twonatwwswsei ndazol - 1-yl | -acetic acid ethyl esterciaraomloss4ds 5)
(prepared by 10 the nethod anal ogous to the one described for exarrpl e 2-1)
(130 ng, 0.25 mml) and bis-(1-nethyl e?fs propyl)-zinc (174.6 ng, 1.0 mol)
in tetrahydrofuran (5 nL), bis(di benzyl'idene-acetone)palladium (7. 2 ny,
0.013 mml) and tris(tertbutyl)phosphine (80 pL, 0.025 mmol) were added
under an argon atnosphere. After being stirred at 50 C for 18 hours, the

m xture was cool ed to room tenper gyAmPLEW0-4> then poured into saturated
anmoni um chI or| de and extract ed vmth et hyI alcet ate (2(% m. X 3 The organic

sul fate %ﬁﬂ%%ﬁ%!@&;'&?‘ﬁ’% ol ]’h LS RRvPLdof | €d by flash col um
(gradi ent %ﬂ@-ﬁm% afford
((R) -4-{rmet hyl 43-(1- F
met hyl ene- propyl)-5-trifl uoromnethyl - benzenesgt-fonyl ]-am nol -4,5,6,7
-tetrahydro- WD 2010/ 006939PCT/ EP2009/ 058468 _- 106 - indazol-1-yl)-acetic
acid ethyl ester as a yellow solid (100 gy @ 1% . Ms cald. for

30

C23H28F3N3045 499, obsd. (ESI+) [(MFH)%‘
((R-4-{[3-(1-Ethyl -cycl opropyl) - trl‘f~|\,u onethyF- benzenesul fonyl ] - net hyl 5

am no}-4,5,6, 7-tetrahydro-indazol - 1- 1) acetl c acid ethyl ester F\...-o0irj

Starting with

((R) -4-{net hyl 43- (1- net hyl ene; pr opy'\ﬁr) i fl uoronet hyl benzenesul f onyg-am n
ly-acetic acid ethyl ester and a sol ution

0}-4,5,6,7-tetra-hydro-indazol O%)/
of di azonethane in diethyl ether ng the nethod anal ogous to the one 10
descri bed above for 2nd step of éXanple 14-1,

R) - 4- | - Lp
LT vor of et Rl e QAR SR S iyoromethy-henzepesuifonylymethylaminoky o/ 1
-yl) - ace4,bd, aftetdalmdrgkindazbbi‘-y(}%ehgacﬂ%@@wyl\merdbkampkem &4) B0Rhmge sol id.

2010/ 005938BETTER G0N DREEaTENEB e aREYATEL it 4 o PR (5 riL ) was

- Et hyl - CY@ddHUI@i@(&th’reﬁdeglé‘thyl)HnﬁiﬁséLhﬁdrtrhl‘ﬂjbﬁ@@%@(b Egnxlw rmbmdna@r g} - 415, 617
-t et rahydro-i ndazol acetic acid tarting with

((R)-49] [@rgemﬁémwh%r?gﬁ B ki plimed gt 10 defeibhayrs. B&@W@ma%m?d to
met hyl - %%Pr} E]e‘ﬂndprérgtu?e gaadré@ma eawg't%agodﬂurﬁ( %chﬂfo%fa'té?aﬁ& 'e?tr&ét@élflvvn‘ﬁs'[ er

using the net anal ogous to the one descri for exanple
((R) - 4-{[ dechloranétpane (20 mL x 3). The combined organic layers were washed W|th water

|
B G obt ﬁﬁé@drf_’aa%%“%éﬂ%i%raQzee?fice?rlﬁcse‘ﬁ Vet e AR e, © " °
?0| i (i H)“‘b)N‘i&l’( é@@megM’dZent@mwa) 15-306ethyDdcdtate ih dﬂlr,ole‘ﬁnﬁ)@tf‘(e‘ﬁ) to]afflgg"d 7 91
S y
. 60- 2551( 'ﬂf‘ﬁ {[23( a)1 dflu@SQ'ftrM’ -é-fzﬁflugrq?g'uethyl Q@n@esglft{%yl] rﬁe@xl é'ﬁ‘l‘noi . 0.90

(1 ?EXZNPLE4 ?ga 2abttaryRifo- B L FINERARC 481 etRPSEiter(B5D Tig, (M ke ;féfﬁéw
[ 4- (3-Et hcythS Baldrfof ConditaneN:Ry5-309n bed JESH o M et 'h90.4151617- t et r ahydr oi nd

azol -1-yl]-acetic acid ethyl ester

EXAMPLE 20-1a
20 ((R)-4-{[3-(1.1-Difluoro-ethyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-
amino}-4.5.6,7-tetrahydro-indazol-1-yl)-acetic acid




WD 2010/ 006939PCT/ EP2009/ 058468 - 108

[ 4- (3- Triwbuoroamedsby 1- 5-t ri met hyl si | anyl et hynyl - benzenegulrferpagians4eo) - 4, 5, 6
, 7- tetrahydro-indazol -1-yl]-acetic acid ethyl ester \ . --si 0 To a

m xture of [4-(3-brono-5-trifluoronet hﬂ} benzenesul fonyl am no)-4,5,6,7- 5

t etrahydro-i ndazol -1-yl]-acetic acid e ?/T ester (exanple 1-7) (51 ng, 0.10
mol ) and et hynyl -trimethyl-silane (20 ng, 0 20 mmol ) in triethylamne (0.5
m.) and toluene (0.5 nL), was added copper( ) i odide (0.6 ng, 0.003 mmol)
and bi s(triphenyl phosphi ne) pal | adi un(11) ofi de (2.4 ng, 0.003 mvl). The
m xture was heated in a mcrowave oven at C, for 20 m nutes. The
resulting mxture was 10 diluted with vat ndrextracted with ethyl
acetate. The organic | ayer was washed Wi dried over sodium

sul fate, concentrated and purified by\NolGurm hr%mat ography (gradient

el ution, 0-5% nethanol in dichlorongt e) to afford [4-
(3-trifluoronethyl-5-trimethylsil an/nyl - benzenesul f onyl ami no) -4, 5, 6, 7-
t et rahydro-indazol - 1-y1] - aceti ¢ aciNd yl ester (50 ngy, 94.8% as a brown
oil. M5 15 calcd. for C23H28F Si 527, obsd (ESI+) [(MFH)+] 528.
[4-(3-Ethynyl-5-trifluoronethyl -Penzenesul fonyl am no)-4,5, 6, 7-t etrahydroi nd
azol -1-yl]-acetic aci d ethyl ester WO 2010/ 006939PCT/ EP2009/ 058468 - 109 -
To a sol ustastimgowith ((R)-4-{[3-(1,1-difluoro-ethyl)-5-trifluoro-methyl-benzenesulfonyl]-

Sy ahyelS] Oa”fart}%‘y‘*lé%yﬂet%?wm" PipP A LY eols AER S8 eotargros STt S i
N, N- di net Mélé%ddﬁit@tﬁé oﬂ@dﬂe‘él@ﬁl%d {08 exbmpledf13) (Rg2i- ml@leql oﬁﬂm@)@wwsﬂ

fluoride (23 The m xture was stirred room tenperature

for 4 ﬁoulinﬂuorpw@eﬂ%berﬂzws fszrﬂyﬂrr@etwéaﬁwm}edd&finl tetia@a/d%@damlrhwt)ed with

di chl di

sul Tate, Boncarid e e A AR el R D e

el uti on, ODB5GOYdtdpams|32 (d, ﬂll-d:thtgo(Beﬂ tinep8t(s, aH)0s.80 (g, 1 H), 4.80 (s, 2 H),
4-(3-eth h

Lengengsu‘%ggi ’I %H) :go%-’gir gg‘é-ﬁ ¥0(?t Fbﬁy‘d} %%éle@?o(lm P VEL]M%&@ (f:o aci d et hyl

ester (34CQHIF [\g@ng%}gmgb@uée 15,1]1|-||)d] 488 cal cd. for C201- 120F3N3045 455,
obsd. (ESI'+) [ (MFEH) +] 456 E 16-1a 15

[4- (31Bthyrw -5-trifl uoronet hvi - benzenesul f onvi ani no) - 415, 617-t et r ahydr oi nd
azol -1 -vu-acetic acid 0 EXAMPLE 21-1

2-{(R)-4-](3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-aminol-4,5.6,7 -

tetrahydro-indazol-1-yl}-2-methyl-propionic acid methyl ester

15 To a solution of {(R)-4-[(3,5-bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid (50 mg, 0.10 mmol) in N,N-
dimethylformamide (2 ml), sodium hydride (17 mg, 0.48 mmol) was added. The
mixture was stirred at room temperature for 30 minutes. To the reaction mixture was

added methyl iodide (80 mg, 0.56 mmol) and the mixture was stirred at room



Starting with

[4-(3-ethynyl-5-trifluoronethyl-benzenesul fonyl am no)-4,5, 6, 7-

t et rahydrwointemed3s1-y1] - acetic acid ethyl ester using rhe/mpPrikosssanal ogous
to the WD 2010/ 006939PCT/ EP2009/ 058468 - 110 - one described for exanple
1-1a,

[4-(3-ethynyl-5-trifl uororret hyl benzene%hﬁonyl am no)-4,5,6, 7-tet rahydro i nd
azol -1-yl] -acetic aci s obtained as a white s

NVR (400 er%@% 3‘3‘ %Trg'z‘”t(%“o”ﬁh%mﬁtr@tel‘%a? BU”qu—PY PrePaEtve, '!i

7.13 (5, th éﬁordé{ffﬁ% ﬁ1[3§~bi§)-trlﬂ§or%%1e(tﬁ Itﬁen'i’bne@ul%@iyl(%etﬁ Itgmln%}:g%6$ 1 62
(m 4 H . 33045 427, obsd { H 428.

EXAMPLE 1tpir@hydro |ndazol 1- yI} 2 methyl propionic acid methyl ester (50 mg, 89 %) as a

{(R) -44Me f r H-ragp | f onyl) - am nol
415, 617- t\;é’w%ﬁ&gj; tcl)\ﬁ$n %go@v?zn{? %ctg“:sgﬁa@é’ @ Q\ﬂe'f'?igﬁg \WW/ 7\, S, Si
N'" 6 0 100 A 10 nmL round bottom fl ask eqw pped with a reflux condenser
and a magnetic stirring bar was ¢

tri s(di benzyl i deneact one) di pal | adg&r’fﬂﬁgh r?a 1% 01 mol), {(R)-

4- [ (13- br opypeRd=4-1(3f8- B%-W‘M&ﬁdmélﬁﬁ}&ﬁ@ﬁiéﬂésulfonvl) methyl-amino]-4,5,6,7-
onyl)-methyl-amnoJ-4,5,6, 7-tetrahydrolr ndazol -I-ylT-acetrc acrd ethyl ester

(exanpl e m"ahvmeﬂﬂdaml'11\"}\‘3131%‘!"'&*’@010“'ﬁr&ﬂ'dngous to the one described for
exanple 2-1) (52.4 ng, 0.10 mmol ), 2-(di-tegtbutyl phosphino)-biphenyl (3.0
ng, 0.01 nmmol) and potassiumfluoride (58 y, .0.50 nmol, 50 wt% on Celite)
and purged with argon. Degassed 1, 3-di net hy 5,4,5, 6-

tetrahydro-2(1H)-pyri m di none (DWPU) ( 3 was t hen added by syri nge.
After the mxture was stirred at room ®e ure for 5 mnutes,
1,1,1,2,2,2- 20 hexanet hyl di silane (58 8 Mg~ 0541 nmol ) was added by
syringe. After being stirred at 100C f“or 4 howfsF the m xture was poured

into saturated sodi um chloride and ct ed with ethyl acetate. The
organi c | ayer was washed with brlhhel ed over sodium sul fate and
concentrated in vacuo. The resiodueNwas purified by flash col um (gradient

el ution: 0-5% net hanol in dichl thane) to afford {(R -4-[nmethyl-(3- 25
trifl uoronet hyl-5-tri net hyl sil a@yl - benzenesul f onyl) -ami no]-4,5, 6, 7-tetrahyd

i nyl 1Dat SPriSoviRy 2 e Taso B e oA beeRes drony b b rDpsRe0ass
517, 0b5d4 ,5(6=PetratydM-fridarbl-P4B-2-methyl-propionic acid methyl ester using the
method analogous to the one described for example 1-1a, 2-{(R)-4-(3,5-bis-
trifluoromethyl-benzene-sulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-2-
methyl-propionic acid (15 mg, 77%) was obtained as a white solid. "H NMR (400
15 MHz, CDsOD) d ppm 8.48 (s, 2 H), 8.35 (s, 1 H), 6.60 (s, 1 H), 5.21 (s, 1 H), 2.65 (s,
3 H), 2.50 (m, 2 H), 1.85 (m, 4 H), 1.75 (d, 6 H). MS cald. for CyoH21FsN304S 513,
obsd. (ESI*) [(M+H)"] 514.

20 EXAMPLE 221

[4-(3-Acetylamino-benzenesulfonylamino)-4,5.6,7-tetrahydro-indazol-1-yl]-

acetic acid ethyl ester




EXAMPLE 17-la 5

{(R)-4-1Methvl - (3-trifluoronmethvl-5-trinmethvlsilanvl-benzenesul fonvl)-am no
| 415, 617-wetneboe30- i ndazol -1 -vl1}-acetic acid F 00/ NpCT/EPB09SSSIGE | NQ
with {(R-4-[Methyl-(3-trifluoronethyl-5-trimethylsilanyl-benzenesul fonyl)-
am no]-4,5,6, 7-tetrahydro-indazol - 1-yl bgelcetl c acid ethyl ester using the
met hod 10 anal ogous to the one describ exanmpl e 1-1a,
{(R-4-[Methyl-(3-trifluoromethyl-5-

trimet hyl sil anyl - benzenesul fonyl)-am n $ /‘\7{1 et rahydro-indazol -1-yll-a
cetic acid (8.2 ng, 56% as a white sol \\d (400 MHz, CD30D) 5 ppm

8.27 (s, 1 H, 8.15 (s, 1 H, 8.11 (sy, s, 1 H, 516 (q, 1 H),
4.83 (s, 2 H, 2.65 (s, 3 H, 253(m ZCD-I) 205166(m 4 H, 0.39 (s, 9
Hy. M5 cald. for C201-126F3N304SSi # 15 obsd. (ESI+) [(M+H)+] 490. WO
2010/ 006939PCT/ EP2009/ 058468 _- 112 - MPLE 18-1

f(R)-4-1(3-Cycl oPentv1-5-tri N—«Iggﬁ#et hvl - benzenesul f onvl) - net hvl - am nol 4, 51
6, 7-tetrahydro-i ndazol -1-yl}-acefic acid ethyl ester F 5 To a m xture of

{(R)-4-[(3-brono-5- trifI uor onmet Ryl - benzenesul f ony1) - et hyl - ani no] -

4,5,6,7-t e

(prepar edﬁb{?a@ﬁ% ﬁs lﬂgﬂnc%%%é&?c) ‘{ F%&flgﬁg @L@%’r 'ﬁ@é%gﬂ) &ﬁxi‘{g#ﬁ %(’29

(290 ny, é&hybesterol ) and a solution of cyclopentylzinc bromide in
tetrahydrofuran (0.5 M 10.0 nL, 5.0 mmol),

bi s(di benzyl i deneacet one) pal | adi um(0) (16.7 0.028 mml) and tris(tert-
10 butyl ) phosphine (178 pL, 0.056 mml) Qerle de@ under an argon

at nosphere. After being stirred at 50 & AQr hdur, the mixture was
concentrated in vacuo. Saturated anmoniumahl ori®@e was added and the

m xture was extracted with ethyl acetsa (20 mL x 3). The organic |ayers
wer e conbi ned, washed wi th saturat pni um chl ori de, dried over sodium

G Lo
sul fate and concentrated in v ﬂ afford 15
{(R) -4-[(3-cycl opentyl-5-trifl uorﬁt hyl - benzene- sul f ony1) - net hyl - am no] - 4,

5,6, 7- tetrahydro-indazol-1-yl|l-&cetic acid ethyl ester (220 ng, 77% as a

. . . . NG
cata. for et Bl ERATEY 5 O pbREnREL NG M Rl AN o P Bh 3
231|0/ 0069@&8(5%E€ﬂ@§1970@5l&4ﬁ@nde dsidg the method analogous to the one described EXAMPLE
1 a
f(R)-4- 1(@%“%%@&“9@ B¢ Wr@ribr deeeavesuonyamiirs éﬁvﬁ'}et‘fﬁﬁyﬂ(ﬂ indazelol 4, 51
6, 7- t et r alyffrRetidda@dthyi-etler(8¢8hidE 63%A) was obtained as a white solid. MS cald.

for C17H20N4O6S 408, obsd. (ES|+) [(|V|+H)+] 409.

10



F 5 Starting with

{(R)-4-[(3-cycl opentyl-5-trifluoronethyl-benzenesul fonyl)-net hyl -am no] -
4,5, 6, 7- twonatwwsesei ndazol - 1-yl | -acetic acid et hyl estercugsira@iobsecsret hod
anal ogous to the one described for exanple 1-1a,

{(R) -4-[(3-cycl opentyl-5-trifluoromnet h?(prenzenesul fonyl) - met hyl - am no] - 4, 5,
6, 7-tetrahydro-i ndazol -1-yll-acetic acid (68.2 ng, 25.3% was obtai ned as a

white sol H _NVR (400 5 110

7.90 (s, @ﬁ;&n‘gng{ engg/ﬂ;onﬁgn%}j 516D g])tetrg{hyérq tndafo[%l-ylg gCId1H)|_|)1
2.50 (M &l ester20-1.60 (m 13 H). M5 cald. for C22H26F3N3045 485 obsd.
(ESI+) [(MFH)+] 486. EXAMPLE 19-1 15
{(R)-44(3-Acetyl-5-trifluoronethyl-benzenes nyl) - met hyl - am nol - 415, 617-
t etrahydro-indazol - 1-yl}-acetic acid et H%!E/@%VAQF 0O To a solution of

{( ) 4-[(3-brono-5-trifluoronethyl - benze SuMo - met hyl - am no] -

4,5,6, 7-tetrahydro-indazol -1 -yl| - acet' é@l d ethyl ester (exanple 2-5)
(p
t

epared by WD 2010/ 006939PCT/ EP2 8468 - 114 - the nethod anal ogous
the one described for exanple 2N1)l[(1.J0 g, 1.9 mml) in

N, N-di net hyl f or mani de (8 nl) Was adgled

rls(dlbenzylldeneacetone)dlpaII um(0) (Pd2(dba)3) (175 ng, 0.19 mmol),

tri phenyl arsi ne (Ph3As) (175 ng, 05. 72 mol ) and 1-ethoxy-vinyltributyltin
(1 nm, 2.86 ). Af being stirred at s .5 un r an argon
b o pher 55 StEB A G iHacb e s BB 5. 5 g Pl B e A 0) AN

hydrochl ogddticacidlethl| &dibr 129 rﬂéd@gﬁ nahel) i 8cdlicddid €3 RS afblidith&ithl @5 ARYM
tenperature for 20 mnutes. The resulti ng m xture was poured into water (40

m.) and ew@s added zipctaowsten portipnaisa. Afies bﬁln;gmea_9d atniedluy derd hewrsothgani c
|
e R IBRELe D IS A ko MR G o B R LN

(gr adi ent fildred tmougrié-gmfehhgllarwccmrm:betratedpen/aod/@uTmeertebmu)e Was pLﬁrif@rdd

R)-4-[ (3- tri th ne ul f,on
bethyl - aPnigehCaugnbtasisiapdR. Vrsta o nag i SERlrvTetans) | AJP A3 as a
ell OWOO' ém(r%%brf&n&@fcﬂ%amll\@ 43 617-tb@ah fHd-iIndAORNIN R A8 GcidddtB(l est&S! +)
(M FH) +] 488. 15EXAVPLE
(R) - 4- 1(30Rdeg \/813"6) 83 ﬁfslem@ﬂe{\/lﬁ/ca@ef@f&é@aaNﬂ@rﬁ/ﬁy%@QSﬁiyl(E%m KM+Hi51617-
etrahydrgm ndazol -1 -vl}-acetic acid F HOO Starting with
(R -4-[(3-acetyl -5-trifluoronethyl -benzenesul fonyl)-net hyl -anm no] - 20
, 5,6, 7-tetrahydro-indazol -1-yll-acetic acid ethyl ester using the nethod
n
(

5
0 OO0t e AR SR B BRSSP etanyarosindazol

15 acetic acid ethyl ester

y
[
{
t
{
4
a
{

O
/4
e
\/O N

To a solution of [4-(3-amino-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-
acetic acid ethyl ester (30 mg, 0.079 mmol) and acetyl chloride (9.2 mg, 0.119 mmol)
in tetrahydrofuran (3 mL) was added triethylamine (16 mg, 0.158 mmol) at 0 °C. After

20 being stirred at room temperature overnight, the mixture was concentrated in vacuo.
The residue was purified by flash column (gradient elution, 0-5% methanol in

dichloromethane) to afford [4-(3-acetylamino-benzenesulfonylamino)-4,5,6,7-



sul fonyl) - et hyl - am no] -4, 5, 6, 7-tetrahydr o-i ndazol -1-yl | -acetic acid (17
ng, 76% was prepared as a colorless viscous oil. 1H NWVR (400 MHz, CD30D) 5
ppnB. 66 (WO 2010i06938. 55 (s, 1 H), 8.41 (s, 1 H), 6.68 (spci/EHp00oss6s (q, 1
H, 4.84 (s, 2 H, 2.74 (s, 325 H), 2.69 (s, 3 H, 255 (m 2 H,
2.05-1.62 (m 4 H. M cald. for C19H2?fo'13I\l3055 459, obsd. (ESI+) [(M FH) +]
460. WO 2010/ 006939PCT/ EP2009/ 058468~ 15 -

EXAMPLE 2

((R) - 4- {[t@tr@myciromﬂ@@mﬂoylle@mmaosd B BRISF ARy 12 T0e A% énekitd $AKy MS et hyl am
In?}t4151<§3+a forLnMYNSO:8 oG ZHsul(Byd) y @9eH)q 4241 d ethyl ester F 50 To a
sol ution of

{(R) -4-[(3-acetyl -5-trifluoromethyl -benzenesul fonyl) - et hyl -am no] -

4,5, 6, 7-tetrahydro-indazol -1-yl | - j jod, et hyl ester (exanple 19-1)
(300 ng, 0.616 Mol ) in anhydrous%d%%\hflégc?r%eﬁ%ane (3 nL) in a bonb bottle
(5 ) 5wakl-@daectybarainb-behrenesutfdnyllamino)ek Si6{ Ttettahyvdrocnddeolc #9- pL, 2. 17
mrol ) under .an 10, argon atnosphere. After being stirred at 70 C for 4
hours, thac&HS2¢I8e was cooled to roomtenperature, poured into saturated
sodi um b| carbonate and extracted with dichlQromethane (20 nL x 3). The

combi ned organic layers were washed wigh r ()20 m.) and brine (20 nl)
and then concentrated in vacuo. The re& rified by flash colum
(gradient elution: 15-30% et hyl acetlﬂNe in petroleumether) to afford 15
((R-4-{[3-(1, 1-difluoro-ethyl)- 5tr| uor onret hyl - benzenesul f ony1] - net hyl -
mno}- 4,5,6,7-tetrahydro- i ndazoN?1 -aceti c acid ethyl ester (250 ng,
79.7% as a yellowoil. M5 c f o H24F5N304S 509, obsd. (ESI+)

[ (M FH) +] 510. EXAMPLE 20-1a
((R-44[3-(1,1-Difluoro-ethyl)so-trifluoronethyl-benzenesul fonyl | - nmet hyl am
no}-4151617-tetrahydro-i ndazol -1-yl)-acetic acid WO
2010/ 006988 \EI%Z{XDGH @5&4ﬁlﬁmo-bkﬁzene¥éfayfoﬂylatrmﬂi4n@ Svﬁ td’nrahydrloflndazol -1-

R) - 4- 0-et S-1r1 nmet enze esu
ety a6t i of5h ek Aiabae Msthed SA0aT S bunR OB e oed o et er
using i@ n&té?ﬁﬂealnﬁé nggfac’éﬂ/lérﬁiﬁo%z@ﬂéwlfo%%nﬁlﬁé -&xadi o Inddkol-1-yl]-
((R)- 4{[3(11d|fluoro et'hyl) -
trifluor oaCFﬁi'@t%ﬂ'd Hér&é?ﬂeé@%)d@ﬁl?btﬁﬂﬁﬁﬁs-%wmpom 5HNWR @0PAkar o- i ndazol -

(400 e CRERRS o BB 1 45,78 A7 HEPLBTIE 16, oM RLLE D 7S gy THYND,
(q, 1 H) 44748, :w Q381)($, ’[2H9383 18(s,3 H), 2.60- 5515( m, 2HH), 9(2107@ (fm4 K). 1S

}182? L. 66,0 t0f I, N 582, di. @IW&%@?% 10bsd (ESI+) [ (M FH) +]

2-{(R)154 1(315-Bis-trifluoromethyl -benzenesul fonyl)-net hyl - am nol - 415, 617-
t et rahydro-i ndazol - 1-y1}- 2- et hyl - pr ﬁll onic acid nethyl ester 0 15 To a
sol ution of XAMPLE 23-1

{(R-4-[(g
4,5,6, 7- t

20 Starting with [4-(3-amino-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-
acetic acid ethyl ester and methanesulfonyl chloride, and using the method

analogous to the one described for example 22-1, [4-(3-methanesulfonylamino-



di rethyl formam de (2 m ), sodium hydride (17 ng, 0.48 mml) was added. The
m xture was stirred at roomtenperature for 30 mnutes. To the reaction

m xt ur e wae 2adkweo3oet hyl i odide (80 ng, 0.56 mmol) and trlhE/EPRVOFRAS
stirred at room WO 2010/ 006939PCT/ EP2009/ 058468 - 117 - tenperature for 3
hours. After filtration, the filtrate &S purified by preparative HPLC to
afford ) )

2-{(R)-4- trlfluo enzenesul f nme no 5,6, 7-
t et rahydr ”W&f&?foﬁyﬁmm? rtegalaﬁfreﬁnciazg&?ﬁ],%qu é?@y % 48, 89%
as a wit d f 2 4 | +]
as a Exﬁhgpfd% fng_#?uiaihee as %hﬁ@éolwm%@ forThii.MRels, 456 oﬂsd[ (BIFH)
2-{(R) - 4-UM3tB-1HE5<- t ri f | uor onet hyl - benzenesul f ony1) - net hyl - ani nol - 415, 617-
t etrahydro-indazol - 1-y1}-2-nmethyl -propionic acid F HOr.._ 0 10 Starting
with 2-{(R)-4-[(3,5-bis-trifluoronethyl-benzenesul fonyl)-methyl-an no] -

4,5, 6, §-tetrahydro-indazol -1-y11- ExmnlhyEzsl’-upl onic acid nethyl ester using
the met hod fo t he one descrl be .

2-{(R)-4- [4-(s < nyJlamino-Denzenesuiic ArNNQ Qo ‘_' anya 42~ 7-t
etrahydrow’zﬂd@g@icécmll 2- et hyI propi oni c acid (15 ny, 77% was obt ai ned
as a white soll NVR (400 15 Hz, CD30D) 5ppm8 48 (s, 2 H), 8.35 (s,

H, 6.60 (s, 1 H, 521 (s, 1 H, 2.65 , 2.50 (m 2 H), 1.85 (m
H, 1.75 (d, 6 H. M cald. for 0201012 45 513, obsd. (ESI+)
M-H) +] 514. 20EXAMPLE 22-1 [4-(3- Aﬁﬁ,t d\l’b zenesul f onyl ani

1
4
[ ( :

no)-4,5, 6, 7-tetrahydro-i ndazol -1-v11- acmtl c acid ethyl ester WO
2010/ 006939PCT/ EP2009/ 058468 118%4 (3-Nitro-benzenesu

I fo

nyl am no) -4, 5, 6, 7-tetrahydr o- N n | -1 -yl] -acetic acid ethyl ester
0O 5 Starting with (4- ani no- Hc, 6¥7- 6t r ahydr o- i ndazol - 1-y1) - aceti c acid
ethyl ester and 3- nitro-benzerggSul fonyl chloride using the nethod

anal ogous to the one describedOabove for exanple 1-1,

hei d et hyPEEEEOeTgS e aas G AP O L Jeg B/ e V2T o,
for ClgH2pB4L85 ﬂiﬂgcetﬂp%@ld Etryl st ( MhirHstlg 489 métRod analogous to the one
described for example 1-1a, [4-(3-methanesulfonylamino-benzenesulfonylamino)-
4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid (10 mg, 50%) was obtained as a white
solid. "H NMR (400 MHz, CD;0D) & ppm 7.82 (t, 1 H), 7.75 (d, 2 H), 6.02 (s, 1 H),
5.08-4.99 (m, 1 H), 4.79 (s, 2 H), 2.60 (s, 3H), 2.57 - 2.44 (m, 2 H), 2.08 — 1.95 (m,
15 1H),191-173(m, 2 H), 1.71 - 1.62 (m, 1 H), 1.40 - 1. 37 (m, 18 H). MS cald. for
C16H20N406S2 428, obsd. (ESI*) [(M+H)"] 429.



WO 2010/ 006939PCT/ EP2009/ 058468 - 119 -
[ 4- (3- Am no- benzenesul fonyl am no)-4,5, 6, 7-t etrahydro-i ndazol -1-yl] -acetic

aci d et hywoestoanedsb2 0 0 To a sol uti on of PCT/EP2009/058468
[4-(3-nitro-benzenesul fonyl am no) -4, 5, 6, 7-t et rahydr o-i ndazol - 1-y1] -
acetic acid ethyl ester (390 ng, 0.96 ) in acetic acid (3 nL) and
et hanol (15 nL) was added zi nc powder tionwi se. After being heated at

reflux for 2 hours, the m'xture roomtenperature, diluted
wi t h di chl oronet hane (30 L), fil Mﬂﬁ%ﬂ& a gl ass funnel and

concent r B{S%Lmaﬁﬁug-piﬁéliaﬁﬁﬂm mo?amefthﬁ%émewe@arfoﬁgi)wmn@ adi ent
el ution, o met hanol 1 n dicC orone_ ane

' 4 pirahydroringlagoh @ --L“Jydro |ndazol 1-yl] -acetic acid
et hyl ester (300 ng, 83% as a semsolid. M5 cald. for Cl7H22N4045 378,
obsd. (ESI+) RIV1+1-01 379.
[ 4- (3-Acetyl am no- benzenesulfonylanlno) 4 .,6 7-tetrahydro-indazol - 1-y1] -
15 acetic acid ethyl ester 0 To a sol of
[ 4- (3-am no- benzenesul f onyl am no) -4, 3, & dro-indazol - 1-y1l]- acetic

acid ethyl ester (30 ng, 0.079 rrrml) 8nd acet Yl /chloride (9.2 ng, 0.119
nmmol ) in tetrahydrofuran (3 nl) vw;@d triethylamne (16 ng, 0.158 mmol)
du

at 0 C. After 20 being stirred atNrd enperature overnight, the mxture
was concentrated in vacuo. Thexaes was purified by flash col um
(gradient elution, 0-5% methanol/71n dichloromnet hane) to afford

[ 4- (3- acetyl am no- benzenesul f onyl am no) - 4, 5, 6, 7-

2010/ 0G69RAPGHFPRRAGLANS e thBenzbd AN Srdiiagahola yid 7acet [ aci d
et hyl est{gr? ﬁl as ?e\,\% eengoﬁ"il'c?(ﬁ N@ @ﬂ foro]%:19H24N4055 420,
obsd. (Esleir)ah[/Qrmlﬁdgznql 14ﬂ}ac@m¢p@(—2@mg| 8.066 mmoI and pyrrolidine (47 mg, 0.66

[ 4-(3-Ace u r v1il-
L etic acrtnéjn ‘?ﬁ%@% @gg@‘fﬁ% @M&}%ﬂ%’ﬁ 3k58de tr.8nf)/ ThE WAV NS HadRg h =t

[ 4-(3- acem)draww@ob@maemm fcm:ﬁ@l raimutes). Theveduliing atixtateyda aciddi@datithl -

yll-aceti ¢ ol PN (25 ST okl NS TEHRSY o5 TRLSHSNS, BLENS A fRsCr i Do

[4-(318ced. vzrhafﬁyngs gmwm Lg)|J‘50tﬂﬁu@\m%%@>eﬁzéh&Lﬂ'froﬂm%ﬂﬁmu geyAl - acetic
acid (11. was obtai ned as ite solid M—Iz, CD30D)
5 ppm 8. 3@trggydr9 -ipjlazor-18y}-peeticlagiy (15 meg7 48§ % 1asp WhTtGBDDV\(d@F

1 o0t 1 75 CRP ARl e s & b fieBeset LS Vﬂ?éﬁ%ﬂ

393. 15 47532H 3.35 (1, 4 H), 2.61 (s, EXAMVPUB 2821H)208161m8H
[4y(1i> zl\a/gfa‘?? j HP@N &%ﬁ%éggsef%tgwwll\ﬂ% r.1038 415, 617- tetrahydro |ndazol
15

EXAMPLES 24-2a to 24-4a
The following examples 24-2a to 24-4a were prepared in an analogous manner as
described for example 24-1 using {(R)-4-[(3-fluoro-5-trifluoromethyl-
benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid and the

20 appropriate commercially available amines.

25



\\NS , SN
C17_ j

N

0 20 Starting with

HN \\ 0

0

[ 4- ( 3- amiwo-2bswmegsesul f onyl am no) -4, 5, 6, 7-t et r ahydr o- i naazmP2d9pidses aceti c

aci d et hyl

ester and net hanesul f onyl
anal ogous to the one described for exa

chl ori de,
e 22-1,

and using the nethod

[ 4- (3- net hanesul fonyl am no- WO 2010/ 006939PCT/ EP2009/ 058468 - 121 -
benzene-sulfonyl -amno)-4.5 6, 7-tetrahydro-indazol-1-yi1]-acetic acid ethyl
ester (15 ng, 709 was obtalnec as a mhlte soMXd. M3 cald for CL8H24N40652
456, obsd.ExpmEEE+ %Wg &457 SEMW@MEZM(ESH,
[4-(3-thH%hesu! Féﬁmﬁﬁ ﬂ“%nn77.é ??Pwmnnn1ﬁﬁf)41 617-t HAWGdr o- i ndazo
1-vi1- acetd"@aci dgezﬁﬁﬁﬁmlﬁgmpy / 9,5 ﬁé)"ﬁ n%{ ome?
[ 4- (3- met|hanesul f oRVL R0 benz ghg ﬁyl m/no)-4,5, 6, 7-tetrahydro- 10
indazol-l-yl]-ace&mgaﬁgmdhmthy Q@ﬁH anq usi ng the net hod analog us to
the one descri bedméwmyi-aexappl € 1-d@H) 421 (m, 1 -
[ 4- ( 3- met|hanesul f a5gl7astiangirddenz éhestd 6@ty am| no) -
4,5, 6, 7-tetrahydriOC!dandIaﬂbﬁGelPy1]2ﬁaéﬁeBHd:235¢|($j (10 ny, Eﬁy%@ ined|as a
white sollid. 1H NM®R (400 MHz, (330 (Spgrﬁ 182 (t, |1 5 (d/ 2 H),
6.02 (s, |1 H), 508 - 4.99 (m .??6%37 2 H, [2260 (s, 3 H, 2.57 -
2.44 (m [2 H, 2,08 - 1.95 (m (G 6Fy 91 11.73(m 2 H, 1.71 - 1.62
(m 1 H), 1.40 - 1 37 (n1 18 FD M5 cald. for Cl6H20N40652 428, obsd.
(ESI+) [ ([MaB+1 3- WO 2010716083 IR 7 FP20094§58468 = 122 = EXAWPLE
24-1a f(R)-4-1Met Hkm|3mmM$f0|leH+%,a43@,1
-v1-5-tri|f | uor onefimsronizgiye enesylH)mswel), 1 ay nol 415, 617-t et r ahydr o-i pdazol - 1-v
1}- aceti|c aci d | tenzenesulfonyl)- 4.76 (s,2 H), 3.08 N
methyl-amino]- (s,6H),263(s,3 A
4,5,6,7-tetrahydro- | H), 2.57 (t, 2 H), ’ (2:)0
indazol-1-yl}-acetic 2.03-1.63 (m, 4 H) ;\/“ VAN
acid °
24-4a {(Ry-4-[(3- 7.25 (s, 1H),7.21 489 e
Diethylamino-5- (s, 1H),7.07 (s, 1 F
trifluoromethyl- H), 6.37 (s, 1 H),
benzenesulfonyl)- 5.03(t, 1 H),4.70 A o~
methyl-amino]- (s,2H),345(m, 4 ~ i N
4,5,6,7-tetrahydro- H), 2.60 (s, 3 H), HE K
indazol-1-yl}-acetic 251 (s,2H), 1.98- N\/I)
acid 1.61 (m, 4 H), 1.15
(t, 6 H) “W/f




5

{(R-4-[(3-Fluoro-5-trifluoronethyl-benzenesul fonyl)-nethyl -am no]-4,5,6,7-
t et rahydrwointhzmmed391-yl | -acetic acid (25 ng, 0.066 mol pcamp2@ynssabs di ne
(47 ng, 0.66 mMmol) were dissolved in dinethyl sulfoxide (1.5 nL). The

m xture was heated in a mcrowave oven 180C for 50 m nutes. The
resulting mxture was acidified with ég:‘g ic acid to pH 4, and then filtered

and purified by preparative HPLC {ﬁR) 10
4-[ met hyl - (3 pyrrolidin-1-yl-5- tr% &r&ﬁn benzenesul fonyl) - am no] -4, 5,

6, 7- tetrgsde ocloptasy § Ylarhin @5@7-%%5!& ci‘rolDO\Nder
1H NMR (400 VHZ, © ppm 7. 2 : 1H,
6.41 (s, ndagol-t-vikagetic acid), 4.75 (s, 2H) 3.35 (t, 4H),261(s 3 H,

2.45 (m 2 H, 2.08-1.61 (m 8 H. M calcdg for C21H25F3N4045 486, obsd.
(ESI+) [(MFH) +] 487. 15 EXAMPLES 24-2a to P4-4a The foll ow ng exanpl es
24-2a to 24-4a were prepared in an analod%uu nner as described for
exanpl e 24-1 using
{(R-4-[(3-fluoro-5-trifluoromnethyl benfgng

onyl) met hyl -am no]-4,5, 6, 7-t

et rahydro-indazol -1-yll-acetic acid X he20 propr| ate commer ci aI |y
avai |l abl e am nes. WD 2010/ 006939PCT. 2009/ 05868 - 123 - Exanple No.

Systematic Name 1H NMR (400 MHz, 6 ppm Ms (ESI+, M-H) Structure
24-2a ((R)-4-{[3-(Isopropyl - 738KI H, 7.27 489 met hyl - am no) - 5-

(s, 1 H, 7.21 (s, 1
o)

5 [4-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-
yl]-acetic acid ethyl ester (51.0 mg, 0.10 mmol, example 1-8), cyclopropylboronic
acid (10.4 mg, 0.12 mmol), palladium (Il) acetate (1.2 mg, 0.005 mmol),
tricyclohexylphosphine (2.8 mg, 0.010 mmol) and potassium phosphate (76.4 mg,
0.36 mmol) were dissolved in toluene (0.5 mL) and water (0.1 mL). The mixture was

10 heated in a microwave oven at 180 °C for 30 minutes under an argon atmosphere.
The resulting mixture was quenched with saturated ammonium chloride solution, and
then extracted with ethyl acetate. The organic layer was washed with brine, dried
over sodium sulfate and concentrated in vacuo. The residue was purified by
preparative HPLC to afford [4-(3-cyclopropyl-5-trifluoromethyl-

15 benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid (4.2 mg, 18.9%)
as a white powder. "H NMR (400 MHz, CDsOD) & ppm 7.97 (s, 1 H), 7.85 (s, 1 H),
7.70 (s, 1 H),6.65 (s, 1 H), 4.80 (s, 2 H), 4.41 (t, 1 H), 2.50 (m, 2 H), 2.20 (m, 1 H),
2.00-1.73 (m, 4 H), 1.15(, 2 H), 0.85 (m, 2 H). MS cald. for C1gH20F3N304S 443,
obsd. (ESI*) [(M+H)"] 444.

20

EXAMPLES 25-2a to 25-3a
The following examples 25-2a to 25-3a were prepared in an analogous manner as
described for example 25-1a starting with [4-(3-bromo-5-trifluoromethyl-benzene-
sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid ethyl ester (example 1-8)

25 and the appropriate commercially available alkylboronic acids.



trifluoronethyl -

4.74

F net hyl - am no} -

H, 6.38 (s,

(s,

2 H,

1H,

benzenesul fonyl]- 5.05 (t,
4.21 (m 1

2. 83 (s, WoMprowoe9svndazol - 1-yl)-acetic 261 (s, 3 H), 2. PCT(EP2009/058468
-125 -
MS
Example 'H NMR (400 MHz, (ESI+,
No. Systematic Name CD;0OD) & ppm M+H) Structure
25-2a [4-(3-Methyl-5- 8.03 (d, 2 H), 7.82 (s, 418 \ .
trifluoromethyl- 1H),6.70 (s, 1 H), F
benzenesulfonylamin | 4.80 (s, 2 H), 4.41 (t,
0)-4,5,6,7-tetrahydro- | 1 H), 2.50 (m, 5 H), o
indazol-1-yl]-acetic 2.20 (m, 1 H), 1.94- o N
acid 1.72 (m, 4 H).
)
N
HOW‘)
@)
25-3a [4-(3-Isopropenyl-5- | 8.28 (s, 1 H), 8.12 (s, 472 £
trifluoromethyl- 1H),8.05(s,1H), 7 F
benzenesulfonylamin | 6.70 (s, 1 H), 5.64 (s,
0)-4,5,6,7-tetrahydro- | 1 H), 5.38 (s, 1 H), N 7
indazol-1-yl]-acetic 4.83-4.76 (m, 2 H), N

10

acid

443 (t,1 H), 2.54 (d,
J=23.24 Hz, 2 H),
2.26 (s,3H),1.98-
1.89 (m, 1 H), 1.80
(m, 3 H)

EXAMPLE 26-1

{(R)-4-[(3-Cyclopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

4,5.6,7-tetrahydro-indazol-1-yl}-acetic acid methyl ester

Starting with [(R)-4-(3-cyclopropyl-5-trifluoro-methyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid (prepared by a method analogous to the one
described above for example 25-1a) and methyl iodide using a method analogous to
the procedure described for example 2-1, {(R)-4-[(3-cyclopropyl-5-trifluoromethyl-

benzene-sulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid methyl

1 H,
4,5,6,7-tetrahydro-

H) ,
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24-3a {(R)-4-[(3- 7.32,(3, 2 H, 7.16 461 D met hyl am no- 5-

10

15

WO 2010/006939 PCT/EP2009/058468

- 126 -

ester (45 mg, 86%) was obtained as a yellow solid. MS cald. for C,1H24F3N304S 471,
obsd. (ESI*) [(M+H)] 472.

EXAMPLE 26-1a
{(R)-4-[(3-Cyclopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

4,5.6,7-tetrahydro-indazol-1-yl}-acetic acid

Starting with {(R)-4-[(3-cyclopropyl-5-trifluoromethyl-benzene-sulfonyl)-methyl-
amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid methyl ester (example 26-1) and
using a method analogous to the procedure described for example 1-1a, {(R)-4-[(3-
cyclopropyl-5-trifluoromethyl-benzene-sulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-
indazol-1-yl}-acetic acid methyl ester (24.5 mg, 83.2%) was obtained as a yellow
solid. 'H NMR (400 MHz, CDsOD) & ppm 7.97 (s, 1 H), 7.85 (s, 1 H), 7.70 (s, 1 H),
6.65 (s, 1 H), 5.15(q, 1H), 4.80 (s, 2 H), 2.65 (s, 3 H), 2.50 (m, 2 H), 2.20 (m, 1 H),
2.00-1.73 (m, 4 H), 1.15 (m, 2 H), 0.85 (m, 2 H). MS cald. for C2oH22F3N304S 457,
obsd. (ESI*) [(M+H)"] 458.

1)-- 1.85-1.60 (m 3 H), 1.20 (m 6



(s,

1H,

6.43 (s, 1 trifluoronmethyl- H), 5.08 (t, 1 H), FF

benzenesul fonyl)- 4.76 (s, 2 H), 3.08 \ nmethyl-amno]- (s, 6 H), 2.

(s,

3

10

15

20
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30
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ACTIVITY AND USE OF THE COMPOUNDS

The compounds of formula | possess valuable pharmacological properties. It has
been found that said compounds are antagonists at the CRTH2 receptor and may be
useful in treating diseases and disorders associated with that receptor such as
asthma. The activity of the present compounds as CRTH2 receptor antagonists is

demonstrated by the following biological assays.

Human CRTH2 Receptor Binding Assay
A whole cell receptor binding assay using [*H]ramatroban as the competing
radioactive ligand was employed to evaluate the compound binding activity to human
CRTH2. The radioactive ligand [*HJramatroban was synthesized according to
Sugimoto et. al. (Eur. J. Pharmacol. 524, 30 — 37, 2005) to a specific activity of 42

Ci/mmol.

A cell line stably expressing human CRTH2 was established by transfecting CHO-K1
cells with two mammalian expression vectors that harbored human CRTH2 and G-
alpha16 cDNAs, respectively, using FuGene® 6 transfection reagent (from Roche).
Stable clones expressing CRTH2 were selected by staining each clone with BM16
(BD Pharmingen™ from BD Biosciences, a division of Becton, Dickinson and
Company), which is a rat monoclonal antibody to human CRTH2. The cells were
maintained as monolayer cultures in Ham’s F-12 medium containing 10% fetal
bovine serum, 100 units/mL penicillin, 100 pg/mL streptomycin, 2 mM glutamine, 0.5
mg/mL G418 (geneticin) for CRTH2, and 0.2 mg/mL hygromycin-B (for G-alpha 16).
For whole cell receptor binding assay, the monolayer cells were rinsed once with
PBS (phosphate buffered saline), dissociated using ethylenediaminetetraacetate
(Versene™ EDTA from Lonza Inc.), and suspended in PBS containing 10 mM MgCl,
and 0.06% BSA (bovine serum albumin) at 1.5 x 10° cells/mL.

The binding reactions (0.2 mL) were performed in 96-well plates at room
temperature in PBS containing 1.5 x 10° cells, 10 mM MgCl,, 0.06% BSA, 20 nM

[°H]ramatroban, and test compound at various concentrations. After 1 hour of

63



I ndazol -1-yl1}-acetic acid 2.03-1.63 (m 4 H) 24-4a {(R)-4-[(3- 7.25 (s,
1 H, 7.21 489 D et hylam no-5- (s, 1 H), 7.07 (s, 1 trifluoronethyl-
H), 6.37 we,201/d939 benzenesul fonyl)- 5.03 (t, 1 H), p¢T/EP2009/058468

- 128 -

binding reactions, the cells were harvested on GF™/B filter microplates (microtiter
plates with embedded glass fiber from PerkinElmer, Inc.) and washed 5 times with
PBS using a Filtermate™ Harvester (a cell harvester that harvests and washes cells
from microplates from PerkinElmer, Inc.). The radioactivities bound to the cells were
5 determined using a microplate scintillation counter (TopCount® NXT, from
PerkinElmer, Inc.) after adding 50 pL of Microscint™ 20 scintillation fluid (from
PerkinElmer, Inc.) to each well of the filter plates. The radioactivity from non-specific
binding was determined by replacing compound with 10 uM of 15(R)-15-methyl
PGD; (from Cayman Chemical Company) in the reaction mixtures. The radioactivity
10 bound to the cells in the absence of compound (total binding) was determined by
replacing compound with 0.25% of DMSO (dimethyl sulfoxide) in the reaction mixture.
Specific binding data were obtained by subtracting the radioactivity of non-specific

binding from each binding data.

15 The ICs value is defined as the concentration of the tested compound that is
required for 50% inhibition of total specific binding. In order to calculate the I1Cs
value, the percent inhibition data were determined for 7 concentrations for each
compound. The percent inhibition for a compound at each concentration was
calculated according to the following formula, [1-(specific binding in the presence of

20 compound)/(total specific binding)]x100. The ICsy value was then obtained by fitting
the percent inhibition data to a sigmoidal dose-response (4 parameter logistic) model
in the XLfit® software Excel add-in program [from ID Business Solutions Ltd., model
205, where F(x) = (A+(B-A)/(1+((C/x)*D)))].

25 All the acid compounds of the foregoing examples were tested using the above
Human CRTH2 Receptor Binding Assay (examples 1-1a to 1-18a, 2-1a to 2-8a, 3-1a
to 3-4a, 4-1a to 4-4a, 5-1a, 6-1a, 7-1a, 7-2a, 8-1a, 9-1a, 10-1a to 10-7a, 11-1a, 12-
1a, 13-1a, 14-1a, 15-1a, 16-1a, 17-1a, 18-1a, 19-1a, 20-1a, 21-1a, 22-1a, 23-1a, 24-
1a to 24-4a, 25-1a to 25-3a, and 26-1a). The results of the assay showed that all of

30 these compounds have binding activity exhibiting ICso values ranging from 0.0021
MM to 0.4307 uM. For instance, the following table shows the specific ICsq values for

some of these compounds:
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Example No. Human CRTH2 Binding
ICs0 (M)
1-1a 0.013
1-2a 0.3855
1-3a 0.2341
1-4a 0.0164
1-5a 0.2243
1-6a 0.397
1-7a 0.0357
1-8a 0.4307
1-9a 0.2769
1-10a 0.1194
1-11a 0.2912
1-12a 0.0533
1-13a 0.205
1-14a 0.0432
1-15a 0.2624
1-16a 0.0059
1-17a 0.381
1-18a 0.2639
21a 0.0121
2-2a 0.0978
2-3a 0.0786
24a 0.2531
2-5a 0.0112
2-6a 0.0502
2.7a 0.1658
2-8a 0.0434
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10-5a 0.0024
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10-7a 0.0125
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12-1a 0.022

13-1a 0.0073

14-1a 0.0062

15-1a 0.0123

16-1a 0.0698

17-1a 0.0556

18-1a 0.0286

19-1a 0.007
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Calcium Flux Assay Using FLuorometric Imaging Plate Reader (FLIPR)

Cell Culture Conditions:

CHO-K1 cells previously transfected with G-alpha 16 were subsequently transfected

with the human CRTH2 receptor and the neomycin resistance gene. Following

selection in 800 ug/mL G418 (geneticin), individual clones were assayed for their

receptor expression based on staining with an anti human CRTH2 IgG, followed by

10

assaying for their response to 13,14-dihydro-15-keto Prostaglandin D, (DK-PDG>)

(ligand) in the Ca** Flux assay. Positive clones were then cloned by limiting dilution

cloning. The transfected cells were cultured in Ham'’s F-12 medium supplemented

with 10% fetal bovine serum, 2 mM glutamine , 100 U/mL penicillin/100 ug/mL

streptomycin, 200 pg/mL hygromycin B, and 800 ug/mL G418 (geneticin).

15

Cells

were harvested with trypsin-EDTA (trypsin-ethylenediaminetetraacetic acid) and

counted using ViaCount® reagent (from Guava Technologies, Inc. which contains

two DNA-binding dyes that enable the reagent user to distinguish between viable

and non-viable cells). The cell suspension volume was adjusted to 2.5 x10° cells

/mL with complete growth media. Aliquots of 50 uL were dispensed into BD
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25 After incubation, both the cell and “assay plate” plates were brought to the
fluorometric imaging plate reader (FLIPR®) and 20 pL of the diluted compounds were
transferred to the cell plates by the FLIPR®. Plates were then incubated for 1 hour
at room temperature. After the 1 hour incubation, plates were returned to the FLIPR®
and 20 pL of 4.5X concentrated ligand was added to the cell plates. During the

30 assay, fluorescence readings were taken simultaneously from all 384 wells of the cell
plate every 1.5 seconds. Five readings were taken to establish a stable baseline,

then 20 uL of sample was rapidly (30 uL/sec) and simultaneously added to each well
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20 Inhibition of 13,14-dihydro-15-keto Prostaglandin D, (DK-PGD3)-induced IL-13
production in T helper type 2 (Th2) cells was applied to evaluate compound cellular

potency.

Cultures of Th2 cells were established from blood of healthy human volunteers

25 according to the following procedure. Peripheral blood mononuclear cells (PBMC)
were first isolated from 50 mL of fresh blood by Ficoll-Hypaque density gradient
centrifugation, followed by CD4" cell purification using a CD4" T Cell Isolation Kit Il
(from Miltenyi Biotec Inc.). The CD4" T cells were then differentiated to Th2 cells by
culturing the cells in X-VIVO 15° medium (from Cambrex BioScience Walkersville

30 Inc.) containing 10% human AB serum (serum of blood type AB from Invitrogen
Corporation), 50 U/mL of recombinant human interleukin-2 (rhIL-2) (from PeproTech

Inc.) and 100 ng/mL of recombinant human interleukin-4 (rhiL-4) (from PeproTech
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Inc.) for 7 days. The Th2 cells were isolated using a CD294 (CRTH2) MicroBead Kit
(from Miltenyi Biotec Inc.) and amplified in X-VIVO 15° medium containing 10%
human AB serum and 50 U/mL of rhiL-2 for 2 to 5 weeks. In general, 70% to 80% of
the Th2 cells used in the assay are CRTH2-positive when analyzed by fluorescence-

5 activated cell sorting using the BM16 antibody (as previously described) conjugated
to phycoerythrin (PE).

To determine cellular inhibitory potency, compounds at various concentrations were
incubated with 2.5 x 10* Th2 cells and 500 nM DK-PGD for 4 hrs at 37 °C in 200 L

10  of X-VIVO 15° medium containing 10% human AB serum. IL-13 production to the
medium was detected by ELISA (enzyme-linked immunosorbent assay) using an
“Instant ELISA™” kit (from Bender MedSystems Inc.) according to the procedure
suggested by the vendor. The spontaneous production of IL-13 by Th2 cells was
determined in the absence of DK-PGD2 stimulation and the value was subtracted

15 from that in the presence of each compound for percent inhibition and ICsg

calculations.

The percent inhibition of interleukin 13 (IL-13) production for a compound at various
concentrations was calculated according to the following formula, [1-(IL-13

20 production in the presence of compound)/(IL-13 production in the presence of 0.15%
DMSO)]x100. The ICs value, defined as the concentration of a compound that is
required for 50% inhibition of IL-13 production, was calculated by fitting the percent
inhibition data for 7 concentrations to a sigmoidal dose-response (4 parameter
logistic) model in the XLfit® software Excel add-in program [ID Business Solutions

25 Ltd., model 205, where F(x) = (A+(B-A)/(1+((C/x)"D)))].

Representative compounds tested in the binding assay were tested using the
foregoing DK-PGD,-induced IL-13 production assay. The results of the DK-PGD,-
induced IL-13 production assay showed that all of the representative compounds

30 tested in this assay have activity in inhibiting IL-13 production, exhibiting ICsy values
ranging from 0.0003 uM to 0.309 uM.
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Thus, the compounds of the present invention possess a specific, substantial and
credible utility since the compounds tested show some activity in at least one of the
above three assays (i.e., binding at the CRTH2 receptor), and therefore may be
useful as antagonists in treating diseases and disorders associated with this receptor

5 such as asthma.

In one embodiment, the present invention relates to a method for the treatment
and/or prevention of diseases and disorders which are associated with the
modulation of CRTH2 receptors, which method comprises administering a

10 therapeutically effective amount of a compound of formula | to a human being or
animal. A method for the treatment and/or prevention of an inflammatory or allergic
disease or disorder is preferred. Such diseases or disorders may include (but are
not limited to) asthma, chronic obstructive pulmonary disease (COPD), allergic
inflammation, allergic rhinitis, and atopic dermatitis.

15

The present invention is also directed to the administration of a therapeutically
effective amount of a compound of formula | in combination or association with other
drugs or active agents for the treatment of inflammatory or allergic diseases and
disorders. In one embodiment, the present invention relates to a method for the

20 treatment and/or prevention of such diseases or disorders comprising administering
to a human or animal simultaneously, sequentially, or separately, a therapeutically
effective amount of a compound of formula | and another drug or active agent (such
as another anti-inflammatory or anti-allergic drug or agent). These other drugs or
active agents may have the same, similar, or a completely different mode of action.

25 Suitable other drugs or active agents may include, but are not limited to: Beta2-
adrenergic agonists such as albuterol or salmeterol; corticosteroids such as
dexamethasone or fluticasone; antihistamines such as loratidine; leukotriene
antagonists such as montelukast or zafirlukast; anti-IgE antibody therapies such as
omalizumab; anti-infectives such as fusidic acid (particularly for the treatment of

30 atopic dermatitis); anti-fungals such as clotrimazole (particularly for the treatment of
atopic dermatitis); immunosuppressants such as tacrolimus and pimecrolimus; other

antagonists of PGD2 acting at other receptors such as DP antagonists; inhibitors of
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phoshodiesterase type 4 such as cilomilast; drugs that modulate cytokine production
such as inhibitors of TNF-alpha converting enzyme (TACE); drugs that modulate the
activity of Th2 cytokines IL-4 and IL-5 such as blocking monoclonal antibodies and

soluble receptors; PPAR-gamma agonists such as rosiglitazone; and 5-lipoxygenase

inhibitors such as zileuton.

Unless stated to the contrary, all compounds in the examples were prepared and
characterized as described. All patents and publications cited herein are hereby

incorporated by reference in their entirety.
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CLAIMS

1. A compound of formula I:

R3
R2

or a pharmaceutically acceptable salt or ester thereof; wherein:
Q is carbon or nitrogen,
10 R1 is hydrogen or lower alkyl optionally substituted by halogen;
R2 and R3 are bonded to the ring containing Q by substitution of a hydrogen
atom of a ring carbon atom; and R2 and R3 are independently selected from

the group consisting of:
15 (1) hydrogen;

(2)
(3)
(4)
(5)
20 (6) lower cycloalkyl optionally substituted by lower alkyl;
(7)
(8)
(9)
(10



24-1a 0.0381 24-2a 0.0457 24-3a 0.0622 24-4a 0.1461 25-1a 0.022 25-2a

0. 1424 25-3a 0.0404 26-1a 0.0163 Calcium Flux Assay Using FLuoronetric

| magi ng RvetelorReesser (FLIPR) Cell Culture Conditions: 5PpCHEPEIWIDSS4bS
previously transfected with G al pha 16 were subsequently transfected with

t he human CRTH2 receptor and the neony §§’ resi stance gene. Foll ow ng
selection in 800 pg/n. (418 (geneti ci h;, i ndi vidual clones were assayed for
their receptor expr ?si on based on staining with an anti hunman CRTH2 |gG
foll owed by 10 assa(‘ji higwesFYelRakPx¥.esponse to 13, 14-di hydr o- 15- ket 0
Prostaglandin D2 ([KoPBwe) netdrd@ralkyt the Ca2+ Flux assay. Positive clones
were then cloned by I1mting dilution cloning. The transfected cells were
cultured in Ham s RI13ploweshatarecysinadrwonyed with 10% fetal bovine serum 2

mM gl utamne , 100 Weld kel /i1 Rrryin, 200 pg/ nL
hygronycin B, and é%%&%ﬁ%‘%ﬁb%’e'g)g’telpgslﬁ??lﬁgéﬁlrés £§Crwere harvested with
trypsi 8- EDTA (trypsi n-letvby heteeshyatvalisiselifaagcet i ¢ aci d) and counted using

Vi aCount (r) reagent rom Gjava Technol ogi es nc.. i ch contains two

DNA- bi ndi ng dyes tf{ég @W&B%ﬁ%@”ﬁfﬁ ?{t‘gfﬁg’@{‘kyﬁ%?fmyﬁ? mgui sh between vi abl e
and non-vi abl e cells).|olBeh&R‘bcyeIbEREMRIMYI VOl une was adjusted to 2.5 x105
cells /mL with conplete gromh nedia.” Aliquots of 50 pL were dispensed into

BD WD 2010/ 006939HEH) lereoatysstard, loweggycloalkylsulfonyl, or
lower heterocycloalkylsulfonyl;

10 (17) lower alkylcarbonylamino;
(18) lower alkylsulfonylamino;
(19) lower dialkylamino; and
(20) lower trialkylsilyl;
wherein at least one of R2 or R3 is a moiety other than hydrogen; and
15

nis 1 or?2.

2. A compound of claim 1 which is an (R)-enantiomer.

20 3. A compound according to claim 1 or 2 wherein Q represents carbon.

4. A compound according to claim 1 or 2 wherein Q represents nitrogen.

5. A compound according to one of claims 1 to 4 wherein R1 is hydrogen or

25 unsubstituted lower alkyl.

6. A compound according to one of claims 1 to 4 wherein R1 is hydrogen.

7. A compound according to one of claims 1 to 4 wherein R1 is methyl.

30

8. A compound according to one of claims 1 to 7 wherein nis 1.



Fal con TM 384 wel |l bl ack/clear mcroplates (from BD Bi osci ences, a division
of Becton, Dickinson and Conpany) and the mcroplates were placed in a 37 C
CO2 i ncubwmoaoniowessni ght. The foll owi ng day, the m cropl atexreanessised i n
the assay. 5 Dye Loadi ng and Assay: Loading Buffer containing dye (fromthe
FLIPIR(r) Calcium 3 Assay Kit from Ml | ar Devices, a division of MS
Anal yti cal Technol ogies and MDS Inc.) was prepared by dissolving the
contents of one bott|le into 200 niL nk's Bal gnced Salt So| uti 10

cont ai ni n@ MW%@@@@T@%?W BQ%Wﬁ/I?)tQ %-"g’i%@'f‘é’ﬁh‘?’f@@'ﬁéﬁ@gg{]‘?f 8% c aci d)
and 2.5 niNhapOReMIGIsdlecPHbM HE Gréuesnsi@imgud from the cell plates and 25
pL of Hank's Bal anted Salt Sol ution (HBSS) Containing 20 mM HEPES, 0.05%
BSA and 2.5 nM proHdéhbealpgemas added to each well followed by 25 pL of

di l uted dye using I.dr J "y re then incubated for
1 hour at 37 'C ng%He'rr]%I@ﬁgﬂﬂl&n‘%ﬁggﬁﬁggﬂé@e tﬁ'%:lg e%ﬁnd pl ates were

prepar eéd by addi ng (3plopler efyclbBEH GdiontHERsHt e QY I9Wer BBA; buffer to the 2
pL of serial dilut egwo@s_ To prepare serial diluted conpounds, 20 mM
st ocks of conpounds r@"e0¥f ved in 100% DVMSQ. The compound dil ution
plate was set up agsfpePwikynyel! | # 1 received 20 5 pL of conpound plus 10
pL of DVSO. Wells 2-10 received 10 pL of DMSO. 5 pL was m xed and
transferred from weP) lowerigficedonkl | #2. 1:3 serial dilutions were continued
out 10 steps. 2 pL (95 IoWe'rLé,tlk%g( conmpound was transferred into duplicate wells
of a 384 well "assay’ plate Ahd then 90 pL of buffer was added. 25 After

i ncubadi on, bot h t H8) beldr cacldalkasgay pl ate" plates were brought to the

fluoronetric imagi | at e . reader (FLIPIR(r nd 2 L of the diluted
conpounds wer e traﬂg? E’P"f%@"‘tygg ﬂBylcEWerﬁVélpéi(yﬁyﬁ?Wg cIQ[LI PIR(r). Plates were
then incubated for 1 Wr@teﬂo@gﬂbé|ﬁ gfaiyre. After the 1 hour incubation,
plates were returned to the FLIPIR(r) and 20 pL of 4.5X concentrated |i gand
was added to the cdllP) lower akyloarRegiRg; 30 assay, fluorescence readings
were taken sinmulta |l's of the cell plate every 1.5
seconds. Five readRﬁgg%ﬁgér@gﬁg@w%ﬁ@sﬁbl ish a stabl e baseline, then 20
pL of 18anpl e was r dpRiloyef 8@liplldrsmo) aathd si nmul t aneously added to each wel |
WO 2010/ 006939PCTﬁT§E$f)|09/ 0?%63 iy 133 - of the cell plate. The fluorescence
was conti nuously &G lfy§'é(,' during and after sanple addition for a

total elapsed tinme of 100 seconds. Responses (increase in peak
fluorescence) in each well follow ng@agoni st _addition were determ ned. The

initial flQofcofRpuedacsarding ta o ebeameel o 8yheseintR? pRYB9erst i nul at i on,
was used @A8eferitfill RehkRes] 6% tha! ddiggdat a fromthat well. The
responsesI Wg§6e exp&egsed asf % 1 nl% |F{?%nn of gt he buffer control. The 1C50

val ue20defi ned as t(hghalogeentrati on of a conpound that was required for 50%

i nhibition of the er | l.cul at e itting the percent

i nhibition data for EE%N%%@@H’&QW%@%Uﬁ%"tg%gﬁb@’ﬁ?@%‘?&dose- response (4
paraneter | ogistic)3aer cysibaliyEtionalips dsstieetad byrigwéiosidgseo 10 sof t ware
program [from Genedgsﬂ% AG, nodel 205, where F(x) = (A+(BA)/(1+((C/x)AD)))].
Represent ative conpSuIRMEr@&X¥d in the binding assay were tested using the
above FLIPR(r) assag)ol? c\&8dkbRy;dndt he FLIPR(r) assay showed that all of
the 15 representative conpounds tested in this assay have activity

exhi b2bi ng | C50 val(Gelweardivisyifonyrartowendcidltswdonglls pM  DK- PGD2- i nduced
| L- 13 production assay in Th2 cells 20 Inhibition of 13, 14-di hydro-15-keto
Prost agl andin D2 (DK-PGD2)-induced IL-13 production in T hel per type 2
(Th2) cel1s Aamnagindestcbaimy td odd of claimeotingl 8 weHdreihd®2 pod ®3care Cul t ur es of

Th2 cell s _were established from bl ood of healthy human vol unteers 25
accor di ng'”\f}gp?fﬁfer\a%|Sﬁlﬁﬁ%?gfr9m£%@ﬂw Ccﬁ@ﬂﬁq'ﬁﬁé?fal bl ood nmononucl ear cells
(PBMC) were first i(sg)hg[bggn;from 50 nL of fresh blood by Ficoll-Hypaque

density gradient centrifugation, followed by CD4+ cell purification using a
c4+ B0Cel | |sol ati(@hlower alky! pptianallsubstifyicddobaledgma@nd. The CD4+ T cell's

then differentg | j s in X-VIVO
15(1)  modi um (1 1 om Corirn e el do R SeiebINonl, 2 ) S contai ni ng 10%

human AB serum (serum of bl ood type AB fromInvitrogen Corporation), 50

U nL of reconbi nant human interleukin-2 (rhlL-2) (from PeproTech Inc.) and
100 ng/ nmL of reconbi nant human interleukin-4 (rhiL-4) (from PeproTech WO
2010/ 006939PCT/ EP2009/ 058468 - 134 -



Inc.) for 7 days. The Th2 cells were isolated using a CD294 (CRTH2)
McroBead Kit (fromMIltenyi Biotec Inc.) and anplified in X-VIVO 15(r)
medi um comoant/ae330% human AB serum and 50 U/ niL of rhl RcZ/HPew09D54468 5
weeks. In general, 70%to 80% of the Th2 cells used in the assay are
CRTH2- posi tive when anal yzed by fl uore?%(gnce- 5 activated cell sorting
using the BI\/|16 antl body (as previously scri bed) conjugated to

phycoerythrin To deterni ne cell ul ar |nh| i tory._ pot , conpounds at
various c cé qU(’)‘ﬁ'sa%Fdé”g feomapedaims oSy @OBQ?' Qg%gﬁyfl‘@ and 500 nM

DK- PGD2 flﬁHeBﬁerﬁHe“htI?fse%z:t& fr6m3A8 g%u&@or%stﬁﬁg\ﬂfY@Iuje%r%trgﬁ%\H@ﬂ contai ni ng
10% human serunm |1L-13 production to the nediumwas detected by ELISA
(enzyme- | 2lkdedfanyhand syvesaycloadyispifondi ng an "I nstant ELI SATM kit (from
Bender MedSystens Inc.) according to the procedure suggested by the vendor.
The spont aneous production of I1L-13 by Th2 cells was determned in the
absencé of3. DK-dBﬁPR)LmUiambEdlrhg)tD amglof dlaimsal te 8 waersinldneasftRZIoAR3fis om t hat in
the presence o ﬁﬁh conmpound for percent inhibition and I C50 cal cul ati ons.
The per celirn'fI ?rﬁ’ﬁ*eg Yion of interleukin 13 (1L-13) production for a conpound
at various concentrations was cal cul ated according to the follow ng

forml a, L‘%AI L-13 20 production in the presence of conpound)/(IL-13
product i ofi Qomp%ms%ﬁ@@'@ﬂtmorl%%m@]m@)Whﬁﬁ@nﬂ)%@n@ﬁq?’ue defined as

the conce gp]céy ngl et Oy inon Qf
IL-13 pro E%@%@%ﬁtl&g%aﬂ culat %ﬂd]s Fﬁ%%%ggm&ﬂeﬁ@ étrﬁgguahgg’hadogta for
7 condéent b atut MtﬂMaamemltMIaMtheponse (4 paraneter | ogistic) nodel
in the XLfit(r) software Excel add-in program[ID Busi ness Sol utions 25
Ltd., nodel 205, where F(x) (A+(B-A)/(1-F((C/x)AD)))]. Representative
Corrpound51$ eAtcé%pdmnH%cbrm@ ft0orRs 6PMav®y € td &3 e téraifione dfiRR HOR8GPI Ng

DK- PAD2-i nduced |L-13 production assay. The results of the DK-PG2- induced
IL-13 pr ofRrAadR RESEIRP AR ethat 'Sehqndﬁfi te pesitian peihedina@ntdRpeRds 30
tested in this assay have activity in inhibiting IL-13 producti on,

exhi biting 1C50 val ues ranging from0.0003 pMto 0.309 pM WO

2010/ Qeagwpgﬁoﬁmm@/mem to argbof claimss] ta hd V\d‘@nepiowmdsofcRZ ohi83 i esent

i nvention |f| bst anti al and utility .sin t he
compounde T ERER RASRRSE AR fis SURSs ok F BEs 8 Rt feifld Bl ee
assays (iarfd at |ba9@bﬁegofakzth3@RTmor@ﬁ@mpr) and therefore may be useful
as antagonists in treating diseases and di sorders associated with this
receptor 5 such as asthma. | n one enbodi nent, the present invention

relates t g anERhIRAnk didif 1 L8LER TR g ouBlcBKERlhGBOf di seases and

di sorders which are associated wth th l'ati on of” CRTH2 receptors,

whi ch2fret hod déftp#i(3esomdr-iflyommetyylsberaenneyitonylanioa)-4.p, &7 fetcalygeo-anount
of a conpound . human being or animal. A nethod for the
treatnent and/ %Ja%)q? \%L??%[W aquaan i nflammatory or allergic disease or

di sorder is pr[af@r3-Bithiciodendeseasieaylamitt)sd@eT-tetraydioipldadel-1-piHacetie not
limted to) asthma, chronic obstructive pul nonary disease (COPD), allergic
i nfl ammati on, aa‘?'q"ergl c rhinitis, and atopic dermatitis. 15 The present
invention is ahsg, @ch%ﬁr@%eh?eﬁ&%l@ﬂ%ﬁhﬁé WS,‘G‘?ﬂtéﬁah@dFd?Wc@E@lU’F Ugakbiic
effective anount of a conpound of formula I n conbi hation or asSsociation
with @bher druagidior active agents for the treat ment of inflammatory or

al lergic dise . | th nvention
relates to a ﬁ[@?ﬁ ‘gél'lsft ﬁ@d@éﬁe}ﬂa@? %r?é&ﬁ%ﬂ?%rneo e4 Pgi;l%? ﬂg%'lgh di seases
or disorders dndgzdlsli- yigaeet'mianji(‘s,t ering to a human or ani mal si rrul t aneousl vy,

sequentially, ,.a therapeutically fective, ano f

conpound of fdﬂﬁﬁﬁ@g$ig% “éﬁB?@ﬁﬁnﬂaP '“5f$4ﬁiégagh?hvgﬁdﬂ gﬁﬂfher
anti-infl ammat gdeficciganti -al l ergic drug or agent). These other drugs or
active agents have the sane, sinmilar, or a conpletely different node of
acti od0 25 Sm[t%(él%Dtmtévl -kRnzgBEeBYIfoiamiBo kg & € tﬁfﬁ@hydﬁ@ﬂrﬂﬂféd bhAl- are not
limted to: qﬁﬁ{energlc agoni sts such as al buterol or sal neterol;
cortlcoster0| s such as dexanet hasone or fluticasone; antihistam nes such
as loratidine; |eukotriene antagonists such as nontel ukast or zafirl ukast;
anti-IgE anti body therapi es such as onalizunmab; anti-infectives such as
fusidic acid (particularly for the treatnment of 30 atopic dermatitis);
anti-fungals such as clotrinmazole (particularly for the treatnent of atopic
dermatitis); inmunosuppressants such as tacrolinus and pinecrolinmnus; other
ant agoni sts of PGD2 acting at other receptors such as DP antagoni sts;

i nhi bitors of



WO 2010/ 006939PCT/ EP2009/ 058468 - 136 - phoshodi esterase type 4 such as
cilomlast; drugs that nodul ate cytoki ne production such as inhibitors of
TNF- al phawoanwantisng enzyme ( TACE); drugs that nodul at e pCharaemiosssby of Th2
cytokines IL-4 and IL-5 such as bl ocki ng nonocl onal anti bodi es and sol ubl e
receptors; PPAR-gamma agoni sts such as 4€siglitazone; and 5-11i poxygenase 5
I nhi bitors such as zileuton. Unless sfé d to the contrary, all conpounds

in the exanple r p ed an aracter as des ed. Al patents
and publ i catlo[ﬁﬁgrp ﬁ'érlj %O'aﬁg‘YﬁE?%%ﬁquH ﬁ@?"é\og& é? refiah¥de in their
entirety. 10 ,M@j,z?@.’lq% 683G/ EP2009/ 058468 - 137 - CLAIMS 1. A conpound
of formula I: 5 phar maceut'i cal | y acceptable salt or ester thereof;
wherein: 0 is [éa(ﬂtﬁmrrm~31ﬁluom§@wen§@mionyéarﬁuﬁeb -6de6, 7detrplydrp-indaapl-1-yll-
optional ly subgéé kUt by hal ogen; R2 and R3 are bonded to the ring
containing Q by subs 'tution of a hydrogen atomof a ring carbon atom and
R2 and5R3 are [m(damnd:emﬁhethgzlddenzbedsmlfwmahhiaog4,6@74t®t@im¢-irgjarzbt-1-yﬁ( 1)
hydrogen; (2) hal.ogen; (3) -NH2; (4) -NO2; (5) lower alkyl optionally
substituted byPdEFSGER, 20(6) I ower cycloal kyl optionally substituted by

| ower al kyl ; (Z)(411%rgﬁfo -liRIBYbrnetB)-bbOxETesalibidmino-2)5 6 Metrapidanoy! ;  (10)

| oner al koxy; -
indazol-1-yl]-acetic acid;
[4-(5-Bromo-6-chloro-pyridine-3-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-

10 yl]-acetic acid;
[(R)-4-(3-Methoxy-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-
indazol-1-yl]-acetic acid;
[4-(2,5-Bis-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-
1-yl]-acetic acid;

15 [4-(3-Methanesulfonyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-
acetic acid,
[4-(4-Methoxy-3-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-
indazol-1-yl]-acetic acid;
[(R)-4-(3,5-Bis-methanesulfonyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-

20 indazol-1-yl]-acetic acid;
[4-(3-Chloro-4-methyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-
acetic acid,
3-[(R)-4-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-
indazol-1-yl]-propionic acid;

25 {(R)-4-[(3,5-bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid;
{(R)-4-[(4-Bromo-2-chloro-benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-
indazol-1-yl}-acetic acid;
{(R)-4-[(2-Chloro-4-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-

30 tetrahydro-indazol-1-yl}-acetic acid;
{(R)-4-[(4-Bromo-2-fluoro-benzenesulfonyl)-methyl-amino]-4,5,6,7-tetrahydro-

indazol-1-yl}-acetic acid;



(11) | ower cycloal koxy; (12) |ower heterocycloal kyl; (13) | ower

het er ocycl oal kyl oxy; (14) Il ower alkylsulfanyl, |ower

cycl oal kyweubfoangdz9 or 51 ower het erocycl oal kyl sul fanyl ; pCIEP2000/088468

al kyl sul finyl, lower cycloal kylsulfinyl, or |ower heterocycloal kyl sul finyl;
(16) | ower alkylsulfonyl, |ower cycloah | sul fonyl, or |ower
heterocycloalkylsulfonyl 10(17) Iomef kyl car bonyl am no; (18) | ower

| kyl sul f I d I I'silyl;
A e R M P L T
is 1 or 2. 2. tétrgﬁm}gqﬁgiaﬂ 109|}aéé@t;bggwch is an (R -enantionmer. 20 3. A

conpound according to claim1X wherein Q represents carbon. 4. A
conpound accor{&lﬁ?hg [(%@I@rpmquzweﬁh@rml rmehyepméd 3 6ni-tetreguaro- 5. A
conmpound accor,; 0 aims 1 to 4 wherein RL is hydrogen or 25
unsubsti tut ed ﬂ%:])é]v\%orIt1 Egﬁetﬂzfacﬁ&, 6. A conmpound according to one of clains 1

to 4 weerein RIR)-4- [(&(@D}g@trbutyl benZeneSulfony poneth\e@otnadli- g, 8, O-tetrahydfo-cl ai s
1 to 4 wherein R1 rEt hél' 38_ 8. A compound according to one of
claims 1 to 7 {Rﬂ%?%mny yaggligacid. 139 - 9. A conpound according to one of

claims 1 to 8 IW{(W)QI R3‘Bﬂ§|§ﬂhﬂlhd?8rr% I-B@nﬁérfééuﬁgﬁ)rlPH@@rWIJaYmﬁ §lesteerl from the
group consistin (1) bhal oge | oner al k optional Iy substituted by

hal ogen, 5(3) t¢ abydr@y@qiwlﬂ gf} I@@PIQB}K&W@ substltut ed by |ower al kyl; (4)
| over al kenyl ; [4( §)etllwc9>¥§’ﬁf>-tﬁ|J&Y(S%lethyl-benzenesquonyIamlno)-4,5,6,7-tetrahydro-

10 indazol-1-yl]-acetic acid;
[4-(5-Bromo-6-ethoxy-pyridine-3-sulfonylamino)-4,5,6,7-tetrahydro-indazol-1-
yl]-acetic acid;
[4-(5-Bromo-6-cyclopentyloxy-pyridine-3-sulfonylamino)-4,5,6,7 -tetrahydro-
indazol-1-yl]-acetic acid;

15 [4-(3-Isopropoxy-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-
indazol-1-yl]-acetic acid;
{(R)-4-[(3-chloro-4-cyclopentyloxy-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid;
{(R)-4-[(5-Bromo-6-cyclobutoxy-pyridine-3-sulfonyl)-methyl-amino]-4,5,6,7-

20 tetrahydro-indazol-1-yl}-acetic acid;
{(R)-4-[(5-Bromo-6-isopropoxy-pyridine-3-sulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid;
((R)-4-{[5-Bromo-6-(tetrahydro-pyran-4-yloxy)-pyridine-3-sulfonyl]-methyl-
amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid;

25 [(R)-4-(3-methanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-
tetrahydro-indazol-1-yl]-acetic acid;
{(R)-4-[(3-methanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid;
[(R)-4-(3-ethanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-

30 tetrahydro-indazol-1-yl]-acetic acid;
[(R)-4-(3-Cyclopentanesulfonyl-5-trifluoromethyl-benzenesulfonylamino)-

4,5,6,7-tetrahydro-indazol-1-yl]-acetic acid;



(6) lower al kanoyl; (7) |ower alkoxy; 10(8) | ower cycl oal koxy; (9) | ower

al kyl sul fonyl, |ower cycloal kyl sul fonyl, or |ower heterocycl oal kyl sul fonyl ;
(10) | owawoabiwdosmpbonyl am no; (11) | ower al kyl sul f onyl aoirme002668489 | ower
di al kyl am no; and (13) lower trialkylsilyl. 10. A conpound according to one
of claimse 1 to 8 wherein R2 and R3 are A$dependently selected fromthe
group consisting of: 20(1) hal ogen; } ower al kyl optionally substituted

by hal 3 | tional | bstitus ed b kyl ; (4
Pwer alkoxy: (B)Meue Eﬁmﬁrﬁmﬁu&% odspeosilcam AR SHpR of | ower

cycl oal kyl sul f 98Y 7-tidanyBrd-pRBOYIOLyBGERTliELRE; t 0 one of claims 1 to 8
wherein R2 and R3 are i1 ndependently selected fromthe group consisting of:

(1) hal ogen; 30RP¥- [(%Momwww 6ﬁ@ﬂluqv0@@tmld rhanzeaesyfonyl)daethyl- and (3)
| | kyl
Zg\fg; 086gggliucérﬁﬁhég’%g%@éhﬂh@ﬁﬂ; écgég%érpac?ﬁdnd according to one of

cl ai m;tsl to f8 {\(\R)}?Q(meﬁantemd{dﬁ@:-ﬁnﬁldanaldepﬁwlb?migr}eseIfgqul)emethmmmm] group
consisting o , 1o a sul fonyl an ower

cycl oal kyl sul f%h J/'fléra%g%mﬁ%g@ﬁ%" g E% ng to one of clains 1 to 8
wherein one Of{{I‘?ﬂ%{iﬁ%-@?clbﬁeﬁtbhééMWn?ﬂEWﬂdorometh%ber?zé?@%B%ﬁW) -@egRiding to
one of clains wherei n , I ndependently of each other, are

bonded to the amningl-4ém@.ditairatydodndazesiltilloaeetg acid;or 10 5 but not at the

T s oo CALESPNIS ool PRI MIBSERI S Lo BT | T ©

bondedOt o pos!am:mn}—@ 596, 7tterahydrg- |nmmd1-|1ml)agcéﬁcét5d 16. A corrpound accordl ng

L o o L B G S S B o R AR o5y 1 °

| east one of Pﬁ’er&%n@@ulf@wyﬂfdrrﬁlh@l}m,@m??ﬂé’t'rahydro indazol-1-yl)-acetic acid;
3-((R)-4-{Methyl{3-(propane-2-sulfonyl)-5-trifluoromethyl-benzenesulfonyl]-
amino}-4,5,6,7-tetrahydro-indazol-1-yl)-propionic acid;

15 3-{(R)-4-[(3-Cyclopentanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-
amino]-4,5,6,7-tetrahydro-indazol-1-yl}-propionic acid;
3-((R)-4-{Methyl{3-(2-methyl-propane-2-sulfonyl)-5-trifluoromethyl-
benzenesulfonyl]-amino}-4,5,6,7-tetrahydro-indazol-1-yl)-propionic acid;
{(R)-4-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl- amino]-

20 4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid;

[4-(3-isopropyl-5-trifluoromethyl-benzenesulfonyl-amino)-4,5,6,7-tetrahydro-
indazol-1-yl]-acetic acid;
{(R)-4-[(3-isopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid;

25 ((R)-4-{methyl-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-
amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid;
((R)-4-{[3-(1-ethyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-
amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid;
[4-(3-ethynyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-

30 indazol-1-yl]-acetic acid;
{(R)-4-[methyl-(3-trifluoromethyl-5-trimethylsilanyl-benzenesulfonyl)-amino]-

4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid;



17. A compound of claim1l selected fromthe group consisting of:

20[ (R)-4-(3-bronmo-5-trifluoronethyl -benzenesul fonyl am no)-4,5, 6, 7-tetrahydr
0- i ndazovelewldoewmeeti c aci d; PCT/EP2009/058468

[ 4- (3, 5-Dichl oro- benzenesul fonyl am no) -4, 5, 6, 7-tetrahydro-i ndazol - 1-y1] - ace
tic acid;

[ 4- (2, 4- Di chl or o- benzenesul f onyl am no) 15145 6, 7-tetrahydro-i ndazol -1-y1] - ace
tic 25acid,

[ (R) - 4- (3, 5- Bi $R-HES- e Rt rifeaparibyiresire nasy iogy D-anethy!- ai'“t“é’ﬂrahydr oi nd

azol - 1-yl] - acef % 'ﬂ@étﬁbhy[jfb (bt hyh-adefic b&,rdo benzenesul f onyl anmi no) -4
5,6, 7-tetrahyd ro-i ndazol -1-yl]- acétic acid

30[ 4- ( 3, 5- Di Me(Ry# Geacaivieastrifiuarymethy Wegnzens ilfenylkmeihyldriool- 48 61 - 1- y1] -

acetic acid; / P 0 058468 - 141 -

[4 ( 3- Br ono- 5- tt\:éﬁaf uor'g&)é%%r:f;q ﬂée(lﬁ%zoén%zéul fonyl am no)-4,5, 6, 7-tetrahydroi ndaz
-1-y3] - aceti (Re-{13-(1,1 dlfluoro -ethyl)-5-trifluoro-methyl- benzenesulfonyl] methyl-

oo o e SO ER L TAAAT ) 5o o o7 AVer - Mzl -1y

iS[ 4-( 4{ Br ono- gthgtemélty@ﬁ%%@%hé@@fdr@ranﬁiﬁby-iéa,ﬁ,tétréwdr@JinHz@f-n ngazol - 1-y1
- acetic acid;
[ 4- (4- Br onp- 3-2qstic|agsk onet hyl - benzenesul f onyl ani no) - 4, 5, 6, 7-t et r ahydr oi ndaz

ol -1-yl] - acet i[gh?%gl’hanes%fonglaylsul nzone; sulfor‘jyl FMing-4,56 7-tetthahe{dro

[ 4- (5- Brono- 6- or o- pyri I'am no tétrahydro-indazol -
- 10ylp- acet i dnagzal1-yl]-acetic acid;
R S P L T A A WG T Sl

[4-(2,5-Bis-tr4 B'W&@iyhbﬂ maanglengsubddidydorni no) - 4, 5, 6, 7-t et rahydr o-i ndazo
| 1-y1] -acetic acid

15[ 4- ( 3- Met harKé@hf’ff{E?’nWOF!f@ﬁ?t'éﬁ@@Ml AR 2nirHeeromethy-benzepestieay -meaiadz ol - 1-

yl]- acetic ac .
[ 4- (4- Met hoxy- %#fsu%r?otrergtaﬂwro Irc]acrllazzgrllgsm ?Coer;uf aaCrlﬁI 'no)-4,5,6, 7-tetrahydroi nd

azol - 15y1] - ace{I(R):4fi(‘3 B;methylamino -5-trifluoromethyl- benzenesulfonyl) methyl amino]-
[(R)-4-(3,5-Bi Ifon - benzenesul fanyl am no) -4, 5, 6, 7-tetrahydro-
LR (5 B s AR PO o PR SRS Ly

[ 4-(3-Chl oro- 4{(R)anknw Phemnianerub tifidrafiehg)-bédners diféral yaBirgi-amimsjazol - 1-y1

]- acetic acid
3-[(R)-4-(3, 5- JBﬁsae?'Ff?tfqr’lYSFQJW?H?H'MBT@?@H%@E'WonyI amino)-4,5, 6, 7-t et rahydr oi

ndazol - 1- y1] - puQBLORIcpr&R-B-trifluoromethyl-benzenesulfonylamino 6,7-tetrah dro-
25{(R)-4-[ (3, g g sd?/terol%f aor or}eltj%y beynzenés ?fuonyY rlret yF’ am no| - y 5,6, 7-

t et r aB9dr o- i ndadazcl-l-yl]-bceticeadid; aci d;

(R 41 (4 Br 42920 e, 0L GRIB SRR bL Ak BT 9b Aoy drot ot avelro
indazol-1-yl]-acetic acid;
[4-(3-Isopropenyl-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-
indazol-1-yl]-acetic acid; and

25 {(R)-4-[(3-cyclopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid.
18. A pharmaceutically acceptable salt of a compound of claim 17.
30 19. A compound of claim 1 selected from the group consisting of:

[(R)-4-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-

indazol-1-yl]-acetic acid ethyl ester;



{(R-4-[(2-Chloro-4-trifluoromethyl -benzenesul fonyl)-nethyl -am no]-4,5,6, 7-
30t et rahydr o-i ndazol -1-yl | -acetic acid;

{(R)-4-[ (WoBommwe®B9f | uor o- benzenesul f onyl ) - net hyl - am nopc/EP2@9/058468 r ahydr o
i ndazol -1-yll-acetic acid; WD 2010/ 006939PCT/ EP2009/ 058468 - 142 -

{(R) -4-[(3-Brono-5- tnfluororrethyl ben%z?yesulfonyl) met hyl -am no] -4, 5, 6, 7-
t et rahydro-i ndazol -1-yl | -aceti c aci d;

g|( R)l 3| |[ ( 2cgt Pl[ébé%lctﬁ?o%%%%%grlmésourl%ng/lamlnor}yél S%rt} tet ahydro mdazélet rﬁ‘g%grlgl ndaz

S{(R-4-[(3, 5 g,dgﬁ{yqegtgpyl benzenesul fonyl ) - et hyl - am no] -4, 5, 6, 7-t et rahyd
ro- indazol-1-yll-acetic acid;

3-{(R) - 4- [(3 43254 quhfqrgxhe@ﬁemmlfowﬁm@séhﬁﬁo?r;qtaahydtmwdaacnlrwm -aget: 6, 7-

tetrahydro-in qu &gerpr opi oni ¢ aci d;
[ 4- ( 3- et hoxy- 5- r| uor onet hyl - benzenesulfonyl am no)-4,5,6, 7-tetrahydro-

10i ndagol - 1- yl[(R)&d:&éB |5€B|a€1r|fdhoromethyl -benzenesulfonylamino)-4, 5 6,7-tetrahydro-
[ 4- (5- Brono- 6- et ho>M HY cl i ne- 3- \fotn¥I am no)-4,5,6, 7-t et rahydr o- i ndazol -
- yi]-acetic deg -ylj-acetic aci este

[ 4- (5- Bronp- 6- [qy(almmywlnqwr)@uiér@snwon’mérﬁlnbmyé 8I7Laehh{dre-iRdazdatyiphydr oi n
dazol -1-y1]-acetic acid

15[ 4- ( 3- Isopro?ﬁﬁt'?%ﬂ@‘hfﬂl@ﬁi@bnet hyl - benzenesul f onyl ani no) - 4, 5, 6, 7- t et r ahyd
ro- indazol - [ﬁ](h HPfhdt f%latgénrfzepg)s(ulf%é/lamino%4 5,0,7- t?Srarr%%r% indazol-1

{(R)-4-[(3-chl’oro-4-cyc nzenesul f ony -amnf 4,5,6, 7-
t et rahgdro-i nctmahb-ai:@éﬂwylaeﬁen c acid;

LR B 0 e O DN 55 DM 158 BBl o + 5 & 7

{(R-4-[(5-Br QH@aﬁjl']Sﬂ{)é@Q@%@ét’HyﬂéQ@rf} sul fonyl)-net hyl -am no] -4, 5, 6, 7-
t et rahydr o-i ndazol | -acetic aci

((R) -4-{[5-Br dﬁd4é3reﬁ@r$~ﬂﬁ9mbewmﬁulﬁ0qmmgmp) Bya S driaadyatindarpt -yet hyl am
ino}-4,5,6,7-t I@%ﬂ{@gw pl -1l-yl)-acetic acid,

25[ (R -4-(3- met hanes 1-5-trifluoronethyl - benzenesul fonyl am no)-4,5,6,7
- tetdahydro- i[AdézBJ‘orrmr&methledlertzeaesldfonylamlno) 4,5,6,7-tetrahydro-indazol-1-yl]-

{(R) -4-[(3-net hanesul trifluoronethyl-benzenesul fonyl)-nethyl -am no]
- 4,5,6,7-tet r%ﬁ%}'ﬁracgci%tﬁ}éllz%ﬁﬁel yl | -acetic acid;

[(R)-4-(3-et haagawroatyd-titdordrbthgl- béﬁiénelsub@rmmwf@emt@%ﬁ@dm4 5,6, 7-

30t et rahydr o-i ndazol -1-y1]-acetic acid;
[(R)-4-(3- Wcl'Bﬁ@ﬂ'énﬂkﬁWt@rﬁﬁid sthyf estefior onet hyl - benzenesul f onyl ami no) -

4,56 7-tetra hiots? }dﬁgg SR lenino )56, 7-tetrahydro-indazol-1-
2010/ ooagsgpcmgpzoog/ A hioto by GHlefiino) ydro-indaz

{(R) -20[ (3-et mdh@@ailcfamq/@ﬂwtwtew I uor onet hyl - benzenesul f ony1) - net hyl - anmi no] -

(R -0 15 oy N Bt Prayioro PRRM; BeBftttponyiamine)4.56.6.7-ttranyaro-

- benzenesul f onigdazorEtfiyhestiowdid 4tHyl 6stér;t et r ahydr o-i ndazol - 1-yl | -acetic
aci d;

5{(R) 4- [ ( 3- etlAdResBisrtoAyaroneathyl hengersRtRPY it ehe Suf 1SRV ARHEERFP L ani no

1-yl]-acetic acid ethyl ester;

25 [4-(3-Methanesulfonyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-
acetic acid ethyl ester;
[4-(4-Methoxy-3-trifluoromethyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-
indazol-1-yl]-acetic acid ethyl ester;
[(R)-4-(3,5-Bis-methanesulfonyl-benzenesulfonylamino)-4,5,6,7 -tetrahydro-

30 indazol-1-yl]-acetic acid ethyl ester;
[4-(3-Chloro-4-methyl-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-

acetic acid ethyl ester;



4,5,6, 7-tetrahydro-indazol -1 -yll-acetic acid;

{(R)-4-[(3-Cycl opent anesul fonyl-5-trifl uoronethyl -benzenesul fonyl) - net hyl am
i no] - 4, 5,Wwosetoaiossbydr o-i ndazol - 1-yl | -acetic acid; PCT/EP2009/058468
((R)-4-{Met hy143- ( pr opane- 2-sul fonyl) 5-trifluoromethyl -benzenesul fonyl] -
10am no}-4,5, 6, 7-tetrahydr o-i ndazol - ﬁl{% acetic acid;

((R)-4-{Met hy143- (2- net hyI propane 2-5 onyl)-5-trifluoronet hyl benzenesul f

4,5 d I ic acid;
SR -4 { vt B BB Siamelhy erlp b laad . G oeusd T ony | -
am nol -4, 5, 6, ﬂn&@idlﬂhyl}jb%‘p'ld?ﬁ@é@ib n%et)/l}l)esl%rgp' oni ¢ acid;
153-{(R) - 4- [(?5;{,/%(:| opent anesul fonéikh trifluoronet h%I - benzenesul fonyl)-neth

yl - amino] -4 4 %P-pignyifluorameiayvidienzepesulfonginesinil-amingl-4.5,6,7-

34(R) - 4-{Met hy, 5-trifluoronet hyl benzenesul
foﬁly)q am{ no} - 4t%§§%§%o @%1§ﬂg8?ér11§azo¢%fypﬁ%pr opi oni ¢ aci d; Y

{(R) -45[3-(1- n{(eRMJf[McBrdm@Qqud)rb Hbrizené:tudfmnqt)aﬁéthyl—mmngfsﬂVitenalhydram noj -
204567tetra dr0||Paazo- II- cetic acid;

[4-(3- i sopr opy192Zqt1iY 8‘?%?’1?{ Wh&88Enesul f onyl - ani no) - 4, 5, 6, 7- t et r ahydr o
i ndazol - 1- y1] - @RpRI[@-BRIoHs-4-trifluoromethyl-benzenesulfonyl)- methyl amlno -4,5,6,7-

{(R-4-[(3-isop rog -5-trifluoronethyl -benzenesul t onyl)-net hy -‘am no]-4,5,6
J7- tet rahydrdetra ¥oretindazpl{1-i-aestic agid gthyl ester;

25((R) - 4- th | f

| ] ((aan no% mlsl 5, %) [17:‘t 4(%rd}cﬁ6 2¥ﬂéj Q?%gazo‘%ﬁ)e%ﬁ%?ﬁ;h{e%ﬂﬁ%%g@ﬁge& ? )éRg ?&F%ﬁg??u ik
-et hyllocycl opno¢aﬂc)l—15yl} acétiammeﬁtwhg*stenenzenesul fonyl] - met hyl am no}-4,5,6,7
-tetrahydro-i | - 1=y1)- [ i, d: :

s (306t hyny 1 BRLRIIRE ﬁé%‘??gceb‘:’g@a}c’?liré\ﬂ@?GF?%‘?@H”SHY'P]'Bje-tQYIBa,”%',n?l'f"étq’ghydr o
30i ndazol - 1- y lbtrar@drbGn@@doll -yl}-acetic acid ethyl ester;

{(R-44methyl - (3-trifluoronethyl-5-trinet hyI si |l anyl - enesul fonyl) - am no]

- 4,5,6,7-tetr irﬂh{@—%%i%@ma-henz)ﬂnpsaww cmaﬁlybamlr\%4 7-tetrahydro-
2010/ 006939Pdf1§§£9q9gpggélt§.‘8?ﬁl

{(R)-4-[(3-cycl openty tri %%ﬁﬁll g er - benzenesul f ony1) - net hyl - am no] -
4,5, 6,13-t et r ahiyR)- é-[(m&mn bupyll-beaz@‘(asulfamyl)imethyl amino]-4,5,6,7-tetrahydro-
{(R)-4-[(3-ace uor o t hyl - benzene- sul fonyl ) - net hyl -am no]-4,5,6, 7
O Fahyar o 1 e AopH R AEE VARRET

S5((R-4-{[3- (laés(mw ph@Qanse:tuﬂmdrbn@tﬁyﬂbbhz’@f@uﬁsmwlnelﬂwmﬂﬂ@m b®)yq- net hyl -

am no}-4,5,6, 7-tetrahydro-indazol - 1-yl)-acetic acid;
[ 4-(3-acetyl antleHB YERZRIRZI hpIoRIAN RCid ”E‘)eth}”?estt%rtrahydro i ndazol -1-y1] -

acetic acid; 14(3-ethoxy-5-triflyorometh Ibenzenesulfon lamijno)-4 56 7 tetrahydro-
[ 4-(3- et hanes[ul( ony ayrr15no- enzeng fonyl - an)1/ no) 21 -tet¥ahydr 0-

10i ndafol - 1- ylindazmtli-y]-acstit; acid ethyl ester

(L ] gl oh s 4 FARAFR  2R SRSR 8- o

((R-4-{[3-(I smpa@mmladﬂaemyl estar: no) 5 trifluoronet hyI benzenesul fonyl ] -neth
yl am no} 4,5, tetrah dr0|nda ﬁ%%acelc aci

15 {( R) - 4- [ ( 3- [ﬁ4r{ét3f§° ﬁMCQP?WW HyPYl Péﬂ'@%f‘ﬁo@&rt?t%xdﬁw ani noj

4,5, 6, 7- tet righy s 9y indaal adq )é{HyT é§t%ff' ¢ acid;
{( ) 4-[(3-Di et hyl amino-5-trifl uoronet hyl - benzenesul fony Ig6rreth yl -am no] -

4,5,62%- tetrar[ﬁdadscpmggg)@y 5Ilclfjuqro@wgml-@eageruasquonyIamlno 7 -tetrahydro-
[ 4-(3-cycl oproRg%O‘} 4Ly Léé{%ré)dﬁgm eggpzenesul fonyl am no)-4,5,6, 7-tetrahydr

0- 20i ndazol

[4I (3- IVE} hyl - S{R)- 4#[(3=|dmom44ﬂubFdaleetmmesullfdrqnh))nhamynabmnh]& 5,6 /~tettahgdinpdr 0i nda
zol -1-yl]-acetic a
[4-(3- Isopropéﬁéﬁcg%Y'} -PERHS HHE EHM 8%€hzenesul f onyl ami no) - 4, 5, 6, 7- t et r ahydr

oi ndazol - 1- y 1] Ry-&1[{Fcasidds-cgfpentyloxy-benzenesulfonyl)-methyl-amino]-4,5,6,7-
30 tetrahydro-indazol-1-yl}-acetic acid ethyl ester;

{(R)-4-[(5-Bromo-6-cyclobutoxy-pyridine-3-sulfonyl)-methyl-amino]-4,5,6,7-
tetrahydro-indazol-1-yl}-acetic acid ethyl ester;



25{(R)-4-[(3-cycl opropyl-5-trifluoronethyl-benzenesul fonyl)-net hyl -am no] -
4,5,6,7-tetrahydro-indazol -1-yll-acetic acid. 18. A pharnaceutically

accept ablwo=ainooedzoa conpound of claim 17. 30 19. A conmpouwmPa@b/os84a8 m 1
selected fromthe group consisting of:

[(R)-4-(3-brono-5-trifluoronethyl - benz?%sul fonyl am no)-4,5, 6, 7-tetrahydroi
ndazol - 1-yl]-acetic acid ethyl ester 2010/ 006939PCT/ EP2009/ 058468 -
145 -

[ 4- (3, 5- Di chl ofB)-hdir-BIRERRiPrisPRIPRAXYIBYANS Ses uionh agihdraninRli42e8/ 1- y1] - ace
tic acid ethyltegghfdro-indazol-1-yl}-acetic acid ethyl ester;

[4-(2, 4-Dichl or o- benzenesul f onyl am no) -4, 5, 6, 7- 't et rahydr o-i ndazol - 1-y1] - ace
tic acid ethyl((Bsfdl5-Bromo-6-(tetrahydro-pyran-4- onxy) pyridine-3-sulfonyl]-methyl-
S[(R)-4-(3,5- i, f \ 6, 7-tetrahydro-
“ndasol - 1-y1] 4RGPt & ST RERR O BRI A ARGATL O ector

[ 4- (4- &hthyl aﬁmynﬂB+hﬁhamaaﬁbhﬂdhyﬁmmwmméﬂﬁlEemtéheBGWNQMyﬂmo)nﬁdaiel 1-y1]
- acetic acid e est

[ 4- (3, 5- Di et h%‘?% )éq{Qérr‘l A oflRcEticAgd athy! @190+ ot r ahydr o-i ndazol -1 -yI]-

10acetic acid {?R el Iﬁﬁkﬂ’fanesulfonyl 5-trifluoromethyl- benzenesulfon%l -methyl-amino]-
[4-(3-Bronp-5-trifl uororret hyl - benzenesul f onyl am no) - -t etrahydr oi ndaz

ol - 1- y1] - acet i 54T trteattygro-ssiagel-1-yl}-acetic acid ethyl ester;

[4- (4B 0. 3 kol 9 cRRIERURAHSPHL AT ibehoBnds iy IR R 51z ! - 1-v1]

- acetic acid este
15[ 4- (18- Br ono- tatra’eydmhndimmmn)é]saxte‘tmraphcheihlybestér'5 6, 7-tetrahydro-i ndazol -1-y

1] - ti i I te

[ ]4 (4 Br oo 3 TR AP s EHe e YR R eRBs P19 45 ufy i of ndaz
- 1-y1] - acet i tetramydtoahdddol-asfiasetic acid ethyl ester;

[4 (5- Brono- 6-chl or o- pyri di ne- 3-sul fonyl a no)-4 5,6, 7-tetrahydro-indazol -1

- 20yl ] - acet i d(Bt#d3<tysiapeatangsulfonyl-5-trifluoromethyl- benzenesulfonylamino)-
[ (R) - 4- (3- Met hpxys pydird ﬁymg&@% %%ea&aaat&tmﬁ%\é{@m no)-4,5,6, 7-tetrahydr

oi ndazol - 1-yl] -'acétic a
[ 4-(2]15-Bis-tr{{R) élfﬁf?ﬁﬂnnrbyﬂ-triﬁlenmemneﬁ\yl-benyérmauﬁor)lymn@tlﬁjl -Bniet)-Bhyedf-o- i ndazo
| 1-y1] - aceti C

25[ 4- ( 3- Met han ﬁaﬁ¥0§’hQXd%@i'§éﬂ%§%ﬁtPo%&? Smyh%ﬁteﬁ 5,6, 7-tetrahydro-indazol - 1-

yl]- acetic aC{' -&I[?ZyEtrﬁményl -5-trifluoromethyl- benzenesulfonyl) methyl-amino]-
[4-(4- Met hoxy-3-tritluoronme | - benzenesul f onyl am no)-4,5, 6, 7-t etrahydroi nd

azol - 1-y1] - acet: 56. éﬁtEﬁr’é’ijMnd@é?'eT yl}-acetic acid ethyl ester;
[(R)-4-(3,5-Bi @ng{aﬁgﬁﬁHééaﬂw@b@ﬂa@ﬂaﬁ% JIPBHZRREN Mo Pndingi-drRinbhy dr o-

30i ndazol -1-y1]-ac aci d ester
[ 4- (32Chl or o- 4, 5&ﬁ%traib’dzcem@glawbmwa@mmeﬂ;ldéletByl@S'Vert et rahydr o-i ndazol - 1

"Y'= acetic agkdl, S cigstsuirdi s AL 8B BRtRNT S EnEERI O RS H oSty 1-
amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester;
{(R)-4-[(3-ethanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester;

25 {(R)-4-[(3-Cyclopentanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-
amino]-4,5,6,7-tetrahydro-indazol-1-yl}-acetic acid ethyl ester;
((R)-4-{Methyl-[3-(propane-2-sulfonyl)-5-trifluoromethyl-benzenesulfonyl]-
amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester;
((R)-4-{Methyl-[3-(2-methyl-propane-2-sulfonyl)-5-trifluoromethyl-

30 benzenesulfonyl]-amino}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl

ester;



- 146 -
3-[(R)-4-(3,5-Bis-trifluoronethyl-benzenesul fonyl am no)-4,5,6, 7-tetrahydroi
ndazol - 1-wodl2epweopaseni ¢ aci d net hyl ester; PCT/EP2009/058468
{(R-4-[(3,5-bis-trifluoronethyl-benzenesul fonyl)-nethyl -am no]-4,5,6, 7-
trahydro-i ndazol -1-yl | -acetic acid eﬁ)%%l ester;
(R)-4-[(4-Brono-2-chl oro- benzenesul f 1)-met hyl -am no] -4, 5, 6, 7-tetrahydr
i ndazol -1-y i.d ethyl est
R oL (2 Ot SISV o BrRstngr 2 SRS TS TberAengsviRla, 5 6, 7-

trahydro- '”de%f?lb 5’6'7 t@t?rﬁﬁi/d?oarﬁdéjzo%@{ pt%%icﬁ‘fo acid methyl ester;
4-[ (4- Brono- [ uor o- benzenesul f onyl t hyl -am no] - 6 7-tetrahydro

r
10i ndazol - 1-3{(R &K&chﬁme@temeﬁy|for@é15etr|ﬂuoromethyl benzenesulfonyl) methyl-
r

4 1(3- Br o bid € PEL ORI DY ahRRA eIy hoi TRAT YL 1o - 4. 5. 6. 7

R) -

R) -

ahydr o- |n acet

R) - 45[ (3, 5- [3 ((R)m{m@thyle[ﬁqguhémwpbopﬂme@yﬂ;uIfmiyt)dn] -triflubraomnethylet r ahydr oi ndaz
y

(R4 [ (5, Pasenendl eyl TBas SR ANGF-IeEayT SATABPDE 358, 7 et r ahy
(

e
{
(
e
(
(
et
(

| -

5
r

i ndazol - 1rn¥ih| aggek:i c acid ethyl ester;
R-4-[(3,5 BIS trifluoromet h%/l benzenesulfonylf) nmet hyl -am no] -4, 5, 6, 7-
en

rahydr o- i hd42of «3-isgnroperapdrifleoragiethtdenzenessit ylaman) -4,5,6,7-

4-(3-eth 4,5, 6, 7-t et rahydr o-
3 (3 et noxy- Selrbh SR QR L RAR SREP L PEYLAT nO) - et rahydro

[ 4- (54Br ono- 6 -{ERROA§-(DymetdyIrecBpsapyi ebhplifucirorog th |-Betizeneselforatigrdinol-i ndazol - 1

yl] -acetic

i4 ( 5- Br ono- 6- ‘g%_?% gﬁ)%ﬁ@}’ﬁfﬁ(?dﬁwl T vheacstic apisi0Y &5810) - 4, 5, 6, 7-t et rahydr oi n

dazol - 1-y1] - acat( B%%ﬁbﬁylﬁg ﬁlsﬂboﬁﬁﬁ@th l-benzenesulfonylamino)-4,5,6,7-tetrahydro-
25[ 4- (3-1 sopropoxy-5-trifl uoromemyi/ - benzenesul fonyl am no) -4,5,6,7-tetrahyd

ro- indazol - 1- '9@?2%6@{'] -acefic arid eRyl edlgtier ;

R) - 4- [ ( 3- chl - AT A=teir ahyd
‘é |( néazol[( 1 >C/| l{?ﬁgggﬁ kH@Eo@yPGE%@y b‘?eéﬂgﬂlgrﬁﬁé%zé%tsﬂ)f&nﬁmn%ﬂlw-%n?fmcﬁ 4/5lget.r anyar
{ (R - 45[ ( 3- chltetrehydroyictanpnty)-aceticanid ethgtesteony| ) - met hyl - ani no] -4, 5, 6, 7-
30t et r ahyd - ' id ethyl est

COR . or dUBPE Il Bt inre B i o e P e RS Lombemgnvkamingl 4. 5. 6. 7-
tetrahydro i ndpB@, 7-detydH ats:wdtazomw aekhy beigssthylestafD
2010/ 006939PCT/ EP2009/ 058468 -
{(R) - 4- [ (5- Br diR)6- F@éﬁw&%&W%WerPkQ@r@yé)cﬁwtrthrgmﬁ@vhwDZz%'ﬁeﬁBTQWHE, 6, 7-

tetrahydro-in I t
((R-4-{[5-Br %Fﬁ'é)} I ?@t@ﬁﬁﬁy&oaﬁ%ﬁz&ﬂww@?@&ﬁ elfh laeSStersuI fonyl] - met hyl am

t
5
O-
{
t
{
{
t
{
(0]
1
d
3-
t

{
0-
{
et

i no}- 405, 6, 7- t&R)- éﬁmtth)fl1[Mhmﬂth31elyaprcan/é)tﬂflf@@mmemyberwn@sulfonyll
5[ (R -4-(3- ﬁﬁﬁﬁf% %}yget? trifl tr'%'l - né.(aneet\ﬁtfl fpr}yl am no)-4,5,6, 7-
tetrahydro- e%*\ygr @iléjg @tmﬁ ) &€ '(g?,' yrester:
{(R)- 4y[(3 rret(*@RMS[EH%(qu@w@dcrprbmdpsemaiy/dmnewubenmsfuﬁﬂwlﬁmﬁmyI - ami no]
[(R) -4 (3- et hebTBbGH oo B eRy I PURA e BRI AV e arm no) - 4, 5, 6, 7-
10t et r ahydr o- i @q8zhyrly1-%ltifld&Beth At z8hE8IfoRFaRin0)-4,5,6,7- tetrahydro.
[(R-4-(3-Et hanesulfon 1-5-trifluoronethyl - benzenesulfonyl am no)-4,5,6, 7-
t et r aB§dr o- i ndadazol- xﬂvt?cest@eaqnd:etdrtyi gstet;hyl ester;

R) - 4-(3- I t | - ] -
15 6.7 tets arOnra Rt MIGigLEN SUREIRi S“%hy'bo%%ﬁﬂgfd“o‘ﬁ%%l”")
15{( ) 4- L(g f4 me-técrahydfd indaelrel/Mdcetie azieretyllefstery 1) - met hyl - ami no] -4, 5, 6
, 7- tetra ro- |c aci
LR~ a1 (3 Bt RS Eaistonety e Fibshan hy esizan Snubb b ontay-amine) - an noj -
4,5, 6, 7-t et r aly drg07 téteAgAlo-oukb - RGBIdceti@atid @hstast er ;
{(R) 4-[ (3-ethanesul finyl-5-trifl udfomethyl-benzenesul fonyl) - met hyl - am no] -
204, 538, 7- t et ridRy Al G-aerilrifluoometayehenzeaes difeyhynedyt-amino]-4,5,6,7-
hoy 4. 5. 6. 7-1 aP A T e A B BTELBE o esters T AT
{(R) -4-[(3-ethanesul fonyl-5-trifl uor orret hyl - benzenesul f ony1l) - et hyl - am no] -
4,5,6,7-tetrahydro-indazol -1-yll-acetic acid ethyl ester;



25{(R) -4-[ (3-Cycl opent anesul fonyl-5-trifluoronethyl - benzenesul f onyl) - net hyl
- amno]-4,5,6,7-tetrahydro-indazol -1-yll-acetic acid ethyl ester;

((R) - 4- { MeohyiABeq3pr opane- 2- sul fonyl)-5-trifl uor onet hyl roeEreressdstonyl] -
am no}-4,5,6, 7-tetrahydro-indazol -1-yl)-acetic acid ethyl ester;
((R)-4-{Met hy143- ( 2- net hyl - pr opane- 2- s#yj onyl)-5-trifluoronethyl -
30benzenesul fonyg- am no}-4, 5, 6, 7-tetrahydr o-i ndazol - 1-yl) -acetic acid et hyl

ester; WD 2010/006939PCT/ EP2009/ 058468 - 148 -

33(R) - 4- { et hylAES0r l hES a9 sie- T e aRRaRHIOBURTBHBLu 1 ony! | -
aminol -4, 5, 6, 7arheibl-ahy 6170eirafadelinda6lh - )-86 R 8HyPegtBEhy! ester;
3-{(R-4-[(3- %cl opent anesul fonyl-5-trifluoronethyl -benzenesul f onyl) - net hyl
- am no] - 4, 5, d473tnire-Repaenesufaaramine)y, b.opr-iaiebitw-ndpa et-nipcetin agid
534(R)-4-{Met h thSes(tgr nmet hyl - pr opane- 2-sul fonyl)-5-trifl uoronet hyl -
benzenesul fonyl|=am nol -4, 5, 6, 7-tetrahydr o-i ndazol - 1-y1) - propi onic acid

met hyl 5est er; [4-(3-amino-benzenesulfonylamino)-4,5,6,7-tetrahydro-indazol-1-yl]-acetic

[ (R -4-(3-isopro emﬁ.- 5-trifluoronethyl -benzenesul fonyl am no)-4,5,6, 7-

t et rahydro- i nd%FZ‘E?- 165thacetic acid ethyl ester:

10 (R) - 4- [ 3- (JatrBtaelyidrploopériunbolforlldriihop BT hskraliyeng afsesial-A 9! ami nol -
4,5,6, 7-tetrahydro-indazol -1-yl | -acetic acid ethyl ester,;

[ 4- (3- i sopr opydceicacid ¢thykestet hyl - benzenesul f onyl ami no) - 4, 5, 6, 7- t et r ahydr oi
ndazol - 1-y1] - ageki I er.: Ly § )
(R 4T (31 squrssipPehPemiertloniabBenrencentionvianina)-4 S B THelVIS 1 4. 5. 6
, 7- 130et r ahydndazatdaybbedticyddid attgt estegand et hyl ester;

L Rl P R B LS PA e
((R)-4-{nethyl 4,B§ifiet@iyhb6-'rr@éﬁbloﬂw@ble)ic Bcidrhéthypsfeet hyl - benzenesul f ony1]
- amno}-4,5,6,7-tetrahydro-indazol-1-yl)-acetic acid ethyl ester;
20((R)-4-{met hyl -[ 3- (1-net hyl ene-propyl)-5-trifluoronethyl-benzenesul fonyl]
E ( g;“_ 2?% E@.?é%o%ﬁ&ﬁbk%@dﬁé&frbﬁ%é@r@dﬁ ¥dasigfffdrc acid ethyl ester;

- et hyll5cycl oprafiyR)¥-K3 Brbis-tnifuooometnyl-bérrenesafonnyi smetty-aetimjahion6) - 4, 5, 6, 7

-tetrahydro-ind | - 1-. - ti i thyl . ester:
LS (et hyny 1 ETEB PR R £ B L EL ST sty o5 6, 7- et r anydr o-
25i ndazol - 1- y12-2(&)&11-[(3,SEtﬁéitkifQId’rWMeﬁﬁ/I-Bémzene-squonyI)-methyl-amino]-4,5,6,7-

{(R-4-[Methyl -(3-trifluoronet hgl- 5-trinmet hyl silanyl - benzenesul fonyl)-am no
1- 4,5, 6, 7- t etteHAYYIre-ndrERFdrviireynethdgreponcacd:aid) | ester:

{(R-4-[(3-cy & el 5L - I4-gi7n0] -
5.5 6.7 ot 1 Alhdoa LT B R o DBy aTRinBY 5670

30{ ( RRO4- [ ( 3- detrahydre-indaal-dexlloassticyacibetyeesisul f onyl ) - net hyl - ami no] - 4, 5, 6,
7- tetrahydro-indazol-1-yll-acetic acid ethyl ester; WO

2010/ 006939PCT/ EP2009/ 058468 - 149 -

((R) - 4-{[31.( A phatinbbeaticat edipbgitidn tomplising e thietapeutibalyzsffeetivé bayhl oh@t hyl a
m no}-4,5,6,7-te rahyéir o-1i ndazal - 1-;1%- acetic acid et h%th%est,er;

[ 4- (3-ni tYYB AEAFIPG A9 LM AANYa B! armaqeé»ttlpa'ﬁy%%mt £8I"°f-y1] - acetic
acid ethyl ester;

25 22. A compound according to any one of claims 1 to 20 for use as therapeutic active
substances.

23. A compound according to any one of claims 1 to 20 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases treatable by CRTH2

30 receptors antagonist.



5[ 4- ( 3- am no- benzenesul f onyl am no) -4, 5, 6, 7-t et rahydr o-i ndazol - 1-yl] -acetic
acid ethyl ester;

[ 4- ( 3- acewyplarimessbenzenesul f onyl ami no) - 4, 5, 6, 7-t et r ahy dcoAPRaiRDsd464 - y 1] -
acetic acid ethyl ester;

[ 4- (3- met hanesul f onyl am no- benzenesul f &ylanlno) 4,5, 6, 7-t et rahydro-

10i ndazol -1-yl]-acetic acid ethyl este and

{(R-4-[(3-c¢ IQProgﬁl 5- trlfluoronethyl benzenesulfon } nmet hyl - am noj -

4,5, 6, 7- t 41438/ Qr DCPRAGL 2gCqrpingde &y One Q' ¢latBenyic Zsfogthe Q@Dal@t@a ound

sel ect ed %beﬁhh%tﬁfo‘?% fHersb SUtichafdr:prophylactic treatment of diseases treatable
152-{(R)-4-[(3,5-bi s-trifluoronethyl-benzenesul fonyl)-nethyl-amno|-4,5,6,7

- tet rahy@raﬁﬁﬁd%mcepi%@zamﬁﬁyl propi onic acid methyl ester;
2-{(R-4-[(3,5-bis-trifluoronethyl - benzene-sulfonyl)-nethyl-anino]-4,5,6,7-

t et rahydro-indazol - 1-y11- 2- et hyl - propi oni ¢ acid; and

[ 4- ( 3-6ri 25 .Ukveouss h@cbr&ngrtcb mairhmsi/vlherem d’idwlsghsé)smaud:ﬁronml am no)-4,5,6
, 7- 20tetra % dro i ndazol - 1- etlc Cld e este & ﬁﬂ

phar maceu?PSHC¥R RHBIGRETY, '388 @fgﬁﬁ 'W?‘%ﬁ@ﬂ'?@éﬁ finiks PEEIOPIRe amount  of

a conpounge@siimedi ng to cIa|n11 and a pharmaceutically acceptable carrier.
25 22. A conpound according to any one of clains 1 to 20 for use as

t herapeutic active substances. 23. A conpound according to any one of

clainms 1 e i ACT 1 he

treat rrent%)n o'bg‘%rr]top ayﬁag?(%eﬁ%%?& gitbtse(lg@gael’sFS W‘g%{ %WltﬁV%%gﬁé%ng@ept ors
ant agafi stompddda0) iHiébtslaePahediea oot 28468nd ptddesse®4. Use of a conpound
according to any one of clainms 1 to 20 for the preparati on of medi canents
for the therapeutic and/or prophylactic treatnent of diseases treatable by
a CRTH2 receptors antagonist. 5 25. The use according to claim 24, wherein
the di sease is asthma, chronic obstructive pul nonary di sease, allergic
inflammation, allergic rhinitis or atopic dermatitis. 26. The

i nvention as hereinbefore defined, particularly with reference to the new
10 conpounds, internedi ates, nedi canents, uses and processes.



