WO 2010/ 018112PCT/ EP2009/ 060156 MONOQARYL AM NOTETRALI NES The present
invention relates to novel (5-am no-5,6,7,8-tetrahydro-naphthal ene-1-

yl oxy) - acw0i20106008d2, their manufacture, pharmaceutical EOFEPI00I060IS6

contai ning themand their use as CRTH2 antagoni sts. 5 Prostaglandin D2
(PA2) is the major prostanoid produced by activated nast cells and has
been inplicated in the pathogenesis of g]lerglc di seases such as allergic
asthma and atopic dermatitis. Chenpattractant Receptor-honol ogous nol ecul e
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

i nfl anmation such as T 10 heIREr t Th2) cells, eosinophils, and

basophils (Nagata et alL, FHBGNQAR EENV" @FETBALINESO) . 1t has been shown

to nediate PGD2-stinmul ated chenotaxis of Th2 cells, eosinophils, and
basophils (Hrai et aL, J Exp Med 193: 255-261, 2001). Mor eover, CRTH2
medi at es THmepresept inaelohiqn lates tanovel éfHaarnnd-&t 6, 6/8-etrakgdrorgpihthderfe=tr vai s

tal., J All 08: 982-988 t
T5 0t pr iR Re P IR TRl B e anbr pe Rl dorap BSOS oontantiedhe s
6531- 65363nd B RRN&NCRIH¥ntagdagise of hi stam ne from basophils

(Yoshi mura-Uchiyama et al., CGin Exp Allergy 34:1283-1290). Sequence

vari ants of the gene encoding CRTH2, which differentially influence its

rrRNA stab , Hum
S0Pt AReUDAR B ASRPEALSULIO RSB iR Bhs. U

expr essi ngndCRasHRedmineplaiaten indbea pathcrgehasueabf wllergicsdiseasesysush c—estaiprg:c

dermatitis (Cosm et a 30 297 9, ,2000)
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treating disorders such as asthma, allergic inflammtion, chronic
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195-199, 1999). It has been shown to mediate PGD2-stimulated chemotaxis of Th2
cells, eosinophils, and basophils (Hirai et al., J Exp Med 193: 255-261, 2001).
Moreover, CRTH2 mediates the respiratory burst and degranulation of eosinophils
(Gervais et al., J Allergy Clin Immunol 108: 982-988, 2001), induces the production

15 of proinflammatory cytokines in Th2 cells (Xue et al., J Immunol 175: 6531-6536),
and enhances the release of histamine from basophils (Yoshimura-Uchiyama et al.,
Clin Exp Allergy 34:1283-1290). Sequence variants of the gene encoding CRTH2,
which differentially influence its mRNA stability, are shown to be associated with
asthma (Huang et al., Hum Mol Genet 13, 2691-2697, 2004). Increased numbers of

20 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,
antagonists of CRTH2 are believed to be useful for treating disorders such as
asthma, allergic inflammation, chronic obstructive pulmonary disease (COPD),

25 allergic rhinitis, and atopic dermatitis.

The invention is concerned with the compounds of formula I:



and pharmaceutically acceptable salts and esters thereof, wherein Rl, R2
and R3 are defined in the detailed description and clains. In addition, the
present iwoentowasi1? rel ates to net hods of manufact uri ngPrPamkprPe©ne1she
conmpounds of formula | as well as pharmaceutical conpositions containing
such conmpounds. The conpounds of fornmula | are antagonists at the CRTH2
receptor and may be useful in treating di seases and di sorders associ at ed
with that receptor such as asthma. 10 gk rt heg® enbodi ment the invention
provi des, the use of a conpound of fornulg or the preparation of a

medi canent for the treatnment of severe ast or chronic obstructive

pul monary di sease. Unl ess otherw se indicate#; the followi ng specific terns
and phrases used in the description and glaijns are defined as follows: 15
The term "noiety" refers to an atomor, gro S\Qf chem cal ly bonded atons
that is attached to another atomor Mdhe e one or nore chem cal bonds
thereby formng part of a nolecule. For anple, the variables RlL, R2 and
R3 of formula | refer to noieties t
of fornmula | by a coval ent 20 bong
In reference to a particul ar noiet
term"substituted" refers to the fa at | east one of the hydrogen
atons of that noiety is replaced by another substituent or noiety. For
exanple, the term"lower alkyl subst®tuted by hal ogen" refers to the fact
that one or nore hydrogen atons of a |lower 5 alkyl (as defined below) is
repl aced by one or nore hal ogen ns (i.e, trifluoronethyl,

di fl uoronet hyl, fluoronethyl ,HO Ioréhethyl etc.). Simlarly, the term

"l ower cycloalkyl substituted by | ower aIkyI" refers to the fact that one
or nore hydrogen atons of a |lower cycloal kyl (as defined below) is replaced
by one or 1 2 3
1-et hyl - rﬁT&?)épr opgé%htI l@ %c%e&@b%]se% sg%{%qgéteﬁtgﬁgﬁfo\ﬁps{%r&q Rt uR'E e%l”*d R Efs to
t he fact défatedonm@demjeda dbymmlgaranaitmﬁmmsoﬂnaadmloet t_;he(pmemqtommermonrmr e

hydrog but oes not necessarily hav substl ut ed
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st rai ght - ghghanficedtie dahdaiivhs coatdiing §dcﬂﬂk§6rh969ﬁé§)mﬁ@b6ﬁ1bobﬁd’369 1to
20 carbon atons. In particul ar enbodi nents the alk has Ito 10 carbon
atoms. Thi@rmelarh a'reméag%la@ pt thedRITE2racepionany may[heewgefhlamtr@gtlngt o7

car bon at has 1 to 4

car bon at@%asaén(l}a I@dlgﬁlo%k§ggﬁﬁla§§? r{ﬁn%tz)%f:%@ﬁ{ é@c‘ﬁés ?%ma al kyl has 1 to 3
car bon atoms Exanpl es of Iovver al kyI s include nethyl, ethyl, propyl

Ly o oYy i Hiher spgoneit Seation ppvides, Tifisk WL coTe srmoloner

hydrocar bt@n tHd PipaRitRhYbf Ravbdigamhehofof titarbainatit @fBelsredrRethrha@eth®nid 0 form
a ring structure. Exanples of cycloal kyls include cycl opropyl, cyclobutyl,

cycl opent PSUUEY¥e BHEXS/NAMAABEEGR] oheptyi . The term "iower al kenyl " refers to
an aliphatic straight-chain or branched-chain

Unless otherwise indicated, the following specific terms and phrases used in the

0/ 018112PCT/ EP2009/ 060156 - 3 -
e or nore hydrogen atons, the

description and claims are defined as follows:
15
The term “moiety” refers to an atom or group of chemically bonded atoms that is
attached to another atom or molecule by one or more chemical bonds thereby
forming part of a molecule. For example, the variables R', R? and R® of formula |
refer to moieties that are attached to the core structure of formula | by a covalent
20 bond.



30 hydrocarbon noiety having 2 to 7 carbon atons and having at |east one
car bon-t ocarbon doubl e bond. In particular enbodi nents the | ower al kenyl
has 2 to wocaramasiiat ons, and i n ot her enbodi nents, 2 toPBTERR@IONESONS.
Exanpl es of |ower al kenyls WD 2010/018112PCT/ EP2009/ 060156 - 4 - include
et henyl, 1-propenyl, 2-propenyl, 1-butepyl, 2-butenyl, 3-butenyl and

i sobutenyl. The term "l ower al koxy" refers to the noiety -0-R, wherein Ris
| oner al kiyl refasenceltsf & padicplas maetyIwith eheaompinere bydrogewr atahkdie teroi et i es

sec- but oxyUnttest 1R 5.8 ARk at S B ke JitihPi B PR oiey ¢ ne
noi ety - Oisfeplabed bl anBtHes slbswtnentysrimeiblyy | Farexdaiple)ebe psravilowst slkylExanpl es
o vl By hlSRer S B o oot e e HSr 3 G
al kyl s ggyii(BsdehhEy bQIBW ¥o rePacRbaTdife 6f merd RABHeRbiROYle, i s acetyl. 15

The term’ heteroatom r ef ers to nitrogen, oxygen, or sulfur. The term

"l ower hetrifuomoymstog @iflloromstaylsfluaomesa, Lehiaretesy! peied)! yimiterht dnextesen
nhon- arorra‘tlévgerr é)}\%ﬁ)éar Igué’stm\é{j% %&Pﬂ@ M'fgrsfthgﬂgif%cgw%nteocg%&%r to forma

ring structure ons 1s a heteroatom
while t heh;&ﬁogmraidnmmgf & Idv@ra:tyolnsalkgr(esmmﬂhed batowiEs réptacad i@ oné of mees

Lot ranyor BgF ARV, - TianDisbRlorroitr - ABVERISR M oy el ers To the

noi et ygR -0-, wher e| nR i s a |l ower het er ocycl oal kyl as defi ned above.
An exanpl e of a | ower heterocycl oal kyl oxy is 25 tetrahydroya;_ran 4-yl oxy.
The t er m Theigrm ‘aPkonally subsiiiuted’ selers ta hetfaet thet eng/or more hygresen AINS s

ot by ul §e P ARVET Ao PEE i yrogs AIBnE Fol b A ol AL RS RO aryt
refers toha\matortm,sutostit&ela,wmhamcetharRJb&tltUvaer cycl oal kyl as defl ned

previ ously. Exanples of |ower cycloal kyl sul fanyls incl ude
cycl opropyl sul fanyl, cycl obutyl sul fanyl and cycl opentyl sul fanyl. WD

2010/ QéBliﬁ@féFhE%m%fé@Ql@ﬁn afphatithRrdighitiBhalrPyetrafehéed-esaialsa@lrkidas ul fanyl ™

refers to the noiety -S-R wherein Ris |ower heterocycloal kyl as defined
previ ousl der%@ﬁ@?ﬁm'@t%fwﬁ‘g b0 ﬁé'fbéﬁncﬁW@Foé'F Rgftisylar gmhodgrgents the

pyrrolidi sy sterm”lower alkylsulfinyl" refers to the
noiety - ?6% r@s ofefd‘eléf%]rb ower al kyl as defined previously. Exanples of

| ower al kyl sul finyls incl ude nmet hyl sul finyl and ethylsulfinyl. 10 The term
"I ower Cyﬂ|1é) elrrkrwlosvl\férfé"@lll 'referr%ftgrasn atll?yl trrpoefetn%awr}é 1 %9 aeron a grrnesi. an I's | ower
20 particular embodiments the lower alkyl has 1 to 4 carbon atoms and in other
particular embodiments the lower alkyl has 1 to 3 carbon atoms. Examples of lower

alkyls include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl.

The term "lower cycloalkyl" refers to a saturated or partly unsaturated non-aromatic
25 hydrocarbon ring moiety having 3 to 7 carbon atoms bonded together to form a ring
structure. Examples of cycloalkyls include cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl and cycloheptyl.

The term "lower alkenyl!" 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 double bond. In particular embodiments the lower alkenyl has 2 to 4 carbon

atoms, and in other embodiments, 2 to 3 carbon atoms. Examples of lower alkenyls



cycl oal kyl as defined previously. Exanples of |ower cycloal kyl sul finyls
i ncl ude cycl opropyl sul finyl, cyclobutylsulfinyl and cycl opentyl sul finyl.
The ter mwbDawsvoiBaer ocycl oal kyl sul finyl" refers to thePoDiEPR§OIAB(1S) - R,
wherein Ris 15 [ower heterocycloal kyl as defined previously. An exanple of
a | ower heterocycloalkylsulflnyl s pyriolldln 1-yl sul finyl. The term

"I oner al kyl sulfonyl" refers to the noiety -S(0)2-R wherein Ris |ower
al kyl as Iﬂ@bdﬁ@@@’%v’i piepleny!, Exaopead, bbuleoyke 2- mltkwlsiﬁﬂbﬂtﬁwl a8nd ncl ude
nethylsulfg %: qnd 20 ethyl sul fonyl. The term "l ower cycl oal kyl sul fonyl "
refers to R H%fety -S(0)2-R, wherein Ris lower cycloal kyl as defined
previ ously. Exanples of |ower cycloalkylsulfonyls i ncl ude

cycloprop | sul fop | gbu fo C | sul fo y 25 The
STl oohe IRy ARSI el Ry MOERr TR, fhe eﬁ%%.%wa%(@ﬁz R
wher ei @ Rdéfﬁe'd%’i@(noh@?e'E‘%%M#‘dl&%ﬁ%lve%lkgﬁi Hbﬁ‘éiue@ﬁﬁé’lb@é‘ﬁ*exho@” gphe of a
Iovver het erocycl oal kyl sul fonyl 1s pyrrolidin-1-ylsulfonyl 0 The term

"| ower al RPPONY,fi9eRyPROK Y 6butexys isphiutoxyh seerblisxy anN(tplfHUPIR, wherein R is
| ower al kyl as defined previously. Exanples of |ower alkylsulfonylam nos

i ncl ude net hyl sul fonyl am no and et hyl sul fonyl am no. WO
2010/ 01811rﬂePGEFhER20élﬁfﬁﬁﬁll5ﬁy reﬁers td ige trmnety d)d?vwherbkyﬂ%aszﬂamr clyelbaikyl to

t he noi et r al k defln Vi ous

exanpl e b BN RS abaE RIS HEPHBr SR adRon TR tes Mg GadbutoRy

di al k)IbanbrEU)cyd]ﬁieﬁftéxy}O the nmoiety -N(R(R), wherein Rand R are 5 | ower
al kyl as defined previously. An exanple of a |lower dialkylamno is

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

-Si (R (R Whsk ' o)l ' Lously.
An exanpl ﬁ%&? I om%ré]lfﬁoﬁ}lﬁkr?fés?gltﬁh%&f%fﬁ %\W@?rﬁﬁ] I.g%rl?g\%?grm%%%al ogen"
ref ers t odefinedl peyiooslyf IAmosx@mpiélod adowéer alkanayl is acktyl. Unl ess ot herw se
i ndi cated, the term "hydrogen" or "hydro" refers to the noiety of a 15
hydrogen atom (-H) and not H2. Unl ess otherw se indicat ed, the term"a

COWDOIIBd T’fﬁeté?ﬁh heteraem’ Qéfer@td?ﬁlﬂ’égéﬁcb@beﬁ%rf’@tllf@r or "conpounds of the
formul a" or "conpounds of fornula" refers to any conpound sel ected fromthe

genus of compounds as defined by the formula 20 (i ncl uding any

phar maceuyi cal, W"I&ﬁérer%t@lj?)lc C|69|h($/|" ?éfe?s.stioe s&hrﬁ@%gzgﬁﬁ% pre He term

" phar maceuti ca yaccetabesa rs tot |ch retalnthe
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sul funpc rehdningiringistomeiztle CthFéT@l’risC B@ntblendf lbirer heterocyRiciilgiabl y

hydrochloric acid, and organic acids such as acetic acid, propionic acid,
glycolic ipeluge p&ﬁrmyé Rie¢razingk Ryireligipyl @ndrigfrahydrgeyrgn 474l oni ¢ aci d,
salicylic acid, succinic acid, fumaric acid, tartaric acid, citric aci d,
benzoi c acid, ci nnani ¢ aci d, mandel i ¢ aci d, nethanesul fonic acid,

et hanes uI Troenterrra(t@vmr hf-ter:wycloalhelnw Lrlefera ite trecindietNRaOet whergdt Bi is aaloder he

L;Eg or a gi:otgclxglgglkgﬁéta?Wqéoq %’ngléeﬂf%qowgphgte%'cy%roa%lo'xry}% gani

25 tetrahydropyran-4-yloxy.

The term “lower alkylsulfanyl!” refers to the moiety -S-R, wherein R is lower alkyl as
defined previously. Examples of lower alkylsulfanyls include methylsulfanyl and
ethylsulfanyl.

30
The term “lower cycloalkylsulfanyl" refers to the moiety -S-R, wherein R is lower
cycloalkyl as defined previously. Examples of lower cycloalkylsulfanyls include

cyclopropylsulfanyl, cyclobutylsulfanyl and cyclopentylsulfanyl.



derived from an inorganic base include, but are not limted to, the sodium
potassium lithium amonium calcium and nagnesiumsalts and the |ike.
Sal ts derwoediofmsrme WO 2010/ 018112PCT/ EP2009/ 060156 - 7 PCTMPQ@MIioc01IB@SES
include, but are not limted to salts of primary, secondary, and tertiary
am nes, substituted am nes including naturally occurring substituted

am nes, cyclic amines and basic ion exchange resins, such as

i sopropyl am ne, trinmethylam ne, diethylamne, triethylan ne,

tripropylam ne. £thanol.am n jnpe . .arginin N | pi_peridi_ne,

ot por a1 noe B IR B EoatyBb R AR e Sy ey befFR Rl cent

i nvent i onloa@nhbterpyeteityl as defieed praviafsiyphan eraeptd ¢fad loweaccept abl e sal ts.
The conpounds of t@(gl {ese[\nt i nvention (ffan al so be present in the form of
phar maceut§¢€H9Yglog 58‘% & RYTQdN-(1ylulfanylhe et hyl 10 and ethyl esters of

the ackds of fornula | to be used as prodrugs). The conpounds of the
present invention can also be solvated, i.e. hydrated. The sol vati on can be

ef fect ed The tare ‘domersakyisuliimd” redersfta sheimoirly pP€eBswheretmR is iveerliade i . e.
Corpound o1 BrA PR Pafivdes o REELaRS Dl hakor By R

nmol ecul arethgisoliihgl. but differ in the nature or sequence of bonding of their
atons or the arrangenment of their atonms in space are terned "isoners."

| somers that differ in the arrangenment of their atoms in space are terned
" steregi SPRE M “IdNSyRIRMNRUKiA"Gefdrs (S RHeSRBRES-NON IR, RRRISINIR i2Bwer
configuration at one or nore chiral centers whi'ch are not enantioners.

St er eoi soeoiaaline apidefinederexoysty eExxippies of iaver@yclopkytshiinylsrieclige-

superi ”poﬁf’cq’c!p‘?oﬁ'}lélﬁlm,'tmt %%ﬁ@ﬁgggtc&g({gﬁgﬁ@lshﬁpwd "enantioners.” Wen a

conpound fras "an -asy r'c ce a carbon atomis bonded
to four different groups, a pair of enantioners is possible. An enantioner
can be 25_characterized by the absal ute configurat.ion iLts, as tric
conter_or TRE AT amraeobusRgaNDy fERo Hraeastonk: oSN Eosor
Cahn, 15ngelvér ABErEERIGHkyl 85 de¥inédBreWiRG). AR exéinple étheloWkecul e rotates the

pl ane of polarized'light and desi gnated as dextrorotatory or |evorotatory
(i.e., ashetejocyeloplylsubipieip Pyrreigieckyisefipyl. A chiral conpound can exist as
ei ther individual enantioner or as a mxture thereof. A 30 m xture

cont ai ni ng equal proportions of the enantioners is called a "racemc

m xt ur e" . TMOI2 01 Idvodrad ERafnP26ees ashes6oietys-S(Op-B) whgraim® is lowenadkylof t he
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dosageoof etayleai@mound 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 adjusted to 5 the individual requirenents in each particul ar case

i ncl udi ”Wﬁ@%r%ﬁ@éﬁé@g%ﬁ%ﬂggﬁ) rdielsg tﬁé’md?é@t-SF(?ﬂ*R,t\M?erEM% Rlver

adm ni strati on, ng treated, as we as the patient being
treated. ¢yclapiepaldefined previausde bxaroples ob lowsiraynloatkalsuddnylsirsiudet i on t o

adult hu iLghi i mat 70 i sage of about 0.1 ngy
o about DR RGBSR oMy SR BIsof8° 185 o o mmy be
appropsi ate, although the lower and upper limts may be exceeded when
The term “lower heterocycloalkylsulfonyl" refers to the moiety -S(O).-R, wherein R is
lower heterocycloalkyl as defined previously. An example of a lower

heterocycloalkylsulfonyl is pyrrolidin-1-ylsulfonyl.

30 The term “lower alkylsulfonylamino” refers to the moiety -N(H)S(O)2R, wherein R is
lower alkyl as defined previously. Examples of lower alkylsulfonylaminos include

methylsulfonylamino and ethylsulfonylamino.



i ndi cated. The daily dosage can be adm nistered as a single dose or in

di vi ded doses, or for parenteral admnistration, it nay be given as

cont i nuowsoOi2nfueBn. The term "pharmaceuti cal | y accept alplCe&/EPasmioert’se i s
intended to include any and all 15 material conpatible with pharnaceuti cal
adm ni stration including solvents, dlsp§r5|on medi a, coati ngs,
antibacterial and antifungal agents, isotonic and absorption del aying
agents, ahle tftrhe"riovmmaikylannmoémelfecs)twpﬂmrrdcsleb/mhiﬁaﬁ ivigherein IR lis loheer @iybas i cal

ncompat | ST RVBREY:. A e Pinif e Ak DR R omposi 1 ons of

the 20 invention is contenplated. Supplenmentary active conpounds can al so
be incorpgrated jnto ositions, Useful ceutical carriers for
the pr epaﬁé g IR &W%r@a'gﬁ'ﬁﬁ% §t%}eer8f"et¥:ahﬂ?§®§d¥ erﬁ%'”aé ?aa"{i@%r
gases; st higger bIRGI é@HEﬂ?édbr%O%u§@” ArpkRarhPig dreriBhef diahQlapting ii | 1's, 25
capsul es, suppoSitories, powders, enterically coated or other protected
fornulatl@ﬁtﬂmﬁa@mkblndlng on ion-exchange resins or packaging in

| i pi d-protein vesicles), sustained release fornulations, solutions,
suspensions, elixirs, aerosols, and the like. The carrier can be sel ected
fromthe Vi tevos |(§WérStl’la|R9|bl.lUZﬂ rejertsho:tlee ofoigte t iR ¥R R'gwheakin ReRedrabRe or
synthetic_ori nut oi oybean 30 sesane
o7 1 "o FRdoTeRai deThed e HELS o ARRIETS oF BN OTHHANYRIV o ar
prefeqoednhkguwgh@arrlers particularly (when isotonic with the blood) for
i njectable soluti'ons. For exanple, formulations for intravenous

adm ni stration conprise sterile agueous solutions of the active

;8?5?823Qﬁ@%%%ﬂﬂﬁ%gﬁﬁ%ogﬁ§§ﬂﬁ OR%Yngre Fgﬁﬂ?ss%h%ﬂ%g é#%fo g¥2duce an

aqueous sol ution, and renderlng the solution sterile. Suitable

phar maceut.i cal |ents ude st, h talc,, glucose

et ose.  PaRES offirRerindRated A B Riditbet SralSRE s pRLS S e

st ear age, hﬁﬂgggﬂh&me@pgbﬂdrgﬁygerol nonost earate, sodiumchloride, dried
skimmlk, glycerol, 5 propylene glycol, water, ethanol, and the |ike. The
conpositions may be subjected to convent i onal pharnaceutlcal addi tives such
as preser g wﬁgb LS t alts
for adjus?ﬁ%ggggﬁ%ﬁégggégégﬂrﬂﬁggﬂhfers gﬁgﬂflke a§u¥¥q%F@%BBU§dO§

phar maceuformala” oai‘canqvcmrmimd)flﬂheformbta’ ron [ Mmpmuraiseofdesnwlabeelfe'rmtdmv ngton's

Phar naceut i cal W _Martin, h co 03| S, Wil in 10 any
evont - cormppEe ERRER et e i ieolingthEt rS SRBRR BYMEF [ipbdeher "wi ch
sui t abbe @adilidieg aB9 pAarrhacdUtie Rl Scddptatilé 8RR br é@t%ag\s*afﬁpémﬁ ESmMPo GB!
admnistration to the recipient. In the practice of the nethod of the

present invention, an effective anmobunt of any 15 one of the conpounds of

thi's | nverid QnPorArARiRaN Abdfaib¥ald" b1ifs ROIRRYRS AhidYetaih Byent | on

or a phar maceut | y accepta t or ester t reo is admnistered via
any of t heiolpgical eﬁadlvaoe@aa@pmmeaﬁstherfr@mbasnstolné"earaquewhhﬂﬂar@rm@l y or

oral 1y ( €010 Y 88 PR eSlmR SaR oY P fle L MR SRR dtiok' SIS
Oonaars it Bydrpchlont @?"”62?“"@*’&”;'2?%;@?““‘2@“’e'ﬁ’“?k?%d Jrespabigadis ad o
E;pfﬁ% a@ﬂﬁﬁﬁe(@eﬁéaraglugﬂ QO acigf 4%@%@'?@%% a%HRGEiIC aqﬁ)cgu. d or
gaseous doeARRT aéu&%l&'@dh@%o‘i@@gﬁiﬁc aaa §kh‘1|€ed?:$d ARsleic HRR, AL St | on can

be conducted in a single unit dosage formw th continuous therapy or in a
singl e dosailcvlmaqusmmm aqtlﬂufmmameamdwéa@@mmmd Giepanid, thepAoicaatidal so be in

the form c%nf% ldid TRaGaRH R njeth hééiﬁ‘froﬁlco#hd 'I%tﬁé?r%s%%ﬁuh%’& Juth 2

| i pophilit€ ANt €Uen"as panoi ¢ or ﬁ]O a blodébradable
sust aBdoedtoilEneaakfordio apids Macmyla‘:yytela wnduhaltikeus aaditiont saltausaylb@rprepared
adm ni strat|

by {he addition of an inorganic base or an organic base to the free acid. Salts
derived from an inorganic base include, but are not limited to, the sodium, potassium,

lithium, ammonium, calcium, and magnesium salts and the like. Salts derived from



In detail, the present invention relates to the conpounds of fornmula I: -
10 - I SR/(:) N and pharnmaceutically acceptable salts and esters
t her eof , wbersnsR2 is (1) hydrogen or (2) nethyl optiomraripp2eabsiise ut ed by
fluoro; and R2 and R3 are 5 independently selected fromthe group

consi sting of: (1) halogen;_gg) -NH2; (3) -NO2; (4)

| oner al kyl optionally substituted by hal ogen, 10(5) | ower cycl oal kyl

opt i onal | grgenisshaseatiraluds; bubaes nel linyifed toaalts elwrimarnk eegbndgry) andtestiary

al kanoyl ; _(8) | L..al koxy: (9),l.0ower .cycl oal koxy: 1 I [ .

net or oby < teRy RS Eo S REase Kb aMREFET) RERYY subSlitiea A, cycic
amines and basic ion exchange resins, such as isopropylamine, trimethylamine,
diethylamine, triethylamine, tripropylamine, ethanolamine, lysine, arginine, N-

5 ethylpiperidine, piperidine, polyamine resins and the like.

The compounds of the present invention can be present in the form of
pharmaceutically acceptable salts. The compounds of the present invention can
also be present in the form of pharmaceutically acceptable esters (i.e., the methyl

10 and ethyl esters of the acids of formula | to be used as prodrugs). The compounds
of the present invention can also 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).

15
Compounds that have the same molecular formula but differ in the nature or
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 "sterecisomers." Diastereomers are stereoisomers with opposite

20 configuration at one or more chiral centers which are not enantiomers.
Stereoisomers bearing one or more asymmetric centers that are non-
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

25 characterized by the absolute configuration of its asymmetric center or centers and is
described by the R- and S-sequencing rules of Cahn, Ingold and Prelog, or by the
manner in which the molecule rotates the plane of polarized light and designated as
dextrorotatory or levorotatory (i.e., as (+) or (-)-isomers respectively). A chiral
compound can exist as either individual enantiomer or as a mixture thereof. A

30 mixture containing equal proportions of the enantiomers is called a "racemic mixture".

The term “a therapeutically effective amount” of a compound means an amount of

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



(12) | ower al kylsul fanyl, |ower cycloal kyl sul fanyl, or | ower

het er ocycl oal kyl sul f anyl ; (13) lower alkylsulfinyl, |ower
cycl oal kyweubfoimigiiz or 20l ower het erocycl oal kyl sul fi nyl PCTELR0MOGES6
al kyl sul fonyl, lower cycloal kyl sul fonyl, or |ower heterocycl oal kyl sul fonyl ;

(15) lower al kylsul fonylam no; (16) |ower alkylam no; (17) |ower
di al kyl am no; and (18) lower trialkylsiTyl. 5 Unless indicated otherw se,
t he genusprefonigdhmsuavival oh theasibiecttipineireatet e Latérminatinrpeiss therapqudiceibl e

hcen ¢ PPt eriuot it AR R SRITLE"AT ok LSRR BhefRierEhoudSn.  on
t he corrpOdum@ecrff d compdund acuoeditiRtoe eisimvientiet Sa?zar{ymtrprgﬁmfv\:uﬁaé byid 10

acceptable s ers t her eof as depicte b enerlc
e T oot o alhaY GErRETIAGS B 3 PHRIERRDGNA A Tt SSHE Ao AR W6 Ggse0 10
R----- » the- md@@b‘aLrequwé@\éﬁ%rlﬁ'e%cﬁ%art%laﬁ‘%s@?’r%l@dﬁ?tr@ébé@ﬁ& previously. ' n

anot her enbodi nent he conpounds of formul a are (S)-enantioners or
phar maceu¢oropound(aklsing administeraed the rase of sdministealionathedeqsiditioacdaing t he

Fol | ow NGy s4BGeRC)LF A5 Bhtitloel Y FbiBal B bGherlh (D cRBANI QB S of

formul a
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
10 mg may be appropriate, although the lower and upper limits may be exceeded when
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

15 material compatible with pharmaceutical administration including solvents, dispersion
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

20 invention is contemplated. Supplementary active compounds can also be

incorporated into the compositions.

Useful pharmaceutical carriers for the preparation of the compositions hereof, can be
solids, liquids or gases; thus, the compositions can take the form of tablets, pills,

25 capsules, suppositories, powders, enterically coated or other protected formulations
(e.g. binding on ion-exchange resins or packaging in lipid-protein vesicles),
sustained release formulations, solutions, suspensions, elixirs, aerosols, and the like.
The carrier can be selected from the various oils including those of petroleum,
animal, vegetable or synthetic origin, e.g., peanut oil, soybean oil, mineral oil,

30 sesame oil, and the like. Water, saline, aqueous dextrose, and glycols are preferred
liquid carriers, particularly (when isotonic with the blood) for injectable solutions. For
example, formulations for intravenous administration comprise sterile aqueous

solutions of the active ingredient(s) which are prepared by dissolving solid active



WO 2010/ 018112PCT/ EP2009/ 060156 HOO wherein R1, R2 and R3 are as defined
previ ously. I n anot her enbodi nent the present invention is directed to a
conposi t iwo 200mp8i1ging 5 a m xture (racem c or ot herw serTaiP2400860156

(R -enantionmers and (S)-enantioners of a conpound of forrmula I. In one
enbodi nent the present invention is dirgcted to the conpounds of fornula I
or pharmaceutically acceptable salts or esters thereof, wherein Rl is

hydr ogen. ingeedients) imowatgrde preducgrareadumtiuseoiutioneand egrsieringive aoiubon i s

di rected .t h Qun f forpula LA.or, ph ceuti |1 a bl e
Cal oo S iR ARk el SRS S B SleB S 248k HIEERRE T rent
tEe pr ese|a_t:tdsle?/tam, igemtihsrgfléiltrﬂoéi,éﬂ)ut,mhbh@ smoa;pﬁagdéii@h s‘t@aira‘_cd,algliium ol
p armaceuti ca y accepta e salts or ester,s t er eor,, ereln 1S net y .
e e e LAl Car S I ORA RS RO SLBHde: ATl SRR et t o ¢

conpouRdsp @by c%il,g/ééztgrﬁ ﬁeﬂfbﬁ{olﬁ!%ﬁ%hiﬁiﬂ& ThrESRBbSRORS ﬁ%ktb% Qbjéte St

t hereof, wherein . . I'n anot her enbodi nent the preSent
i nvent i oncoryeatipral trb@rmaceutisataddivgsduchiast eaeivativess stasiizineegents.cal | y

accept abl al t - r , i i r |, 13 - In
a rmrpe pa‘&?ﬁ@hlozre %uﬁﬁﬁm%%&g’h%%%rfcé'i\%ﬁ@&!r&/%\rﬁ)%né IJl’eggul rg@ﬁf‘%}é atng tp Fe
cc;rrpoupdslil@f. Sbg'lathBRIm_akm?f:eutmbacarﬁefwarhd:weﬁryfoanﬁaﬁxbrairari)eec(lj@sdribsd(in;] esters

t her eof , ereln, S uaQr ongt. . n t ner .enbodi nent. t he. present
venti orREETHPRE PrTmacs oAl SRSy br v ST LS RO FOBRGS HCS I ol 1 y
accept gbl gnypaldrit, ntShteRr &ifddieE aRfountBEINRI dttiRd compBLhH YEIQRBT i a In a
nore particul ar enbodi nent the present invention is directed to the

conpoundssUuitabls carGERse as taPPass Hepiopat desadeforp dejrrappeadminisiraipndeat er s

t her eof %erégi})fénm is difluoromethyl. I n anot her enbodi nent the present
invention 1s rected to the conpounds of forrmula | or pharmaceutically
acceptabl e salts or esters thereof, wherein RL is 15trifluoronmethyl. In a

nore partjcul ar enbodiment .th esent invent.ion is. directed to_the
Commobausinie BadiiR e e Bttt omhE Pt en M Ennton SrfvEZmanor 8 or o

t her eQ_fS, W_%Ebﬁﬂ:h@ cBhﬂo%nHé iof k® TrvieBtibry br a 28mbihAida cﬂ’féh?@f w&ombwﬁuse@rent
invention is directed to the conpounds of formula | or pharmaceutically

accept abl t@i%iaverstiqsror@p@@@nqqq?@ﬁ_@@iw,aqm@mlq]sa@omeﬁ@eéﬁc& s rpglapeistesed | v
2o 516, ORI 1008 ekt AbicE ) bAOROR oL oA | (0
subst i t ut esmbipatieweheatdogbounds or compositions can thus be administered orally (e.g.,
buccal cavity), sublingually, parenterally (e.g., intramuscularly, intravenously, or
20 subcutaneously), rectally (e.g., by suppositories or washings), transdermally (e.g.,
skin electroporation) or by inhalation (e.g., by aerosol), and in the form of solid, liquid
or gaseous dosages, including tablets and suspensions. The administration can be
conducted in a single unit dosage form with continuous therapy or in a single dose
therapy ad libitum. The therapeutic composition can also be in the form of an ail
25 emulsion or dispersion in conjunction with a lipophilic salt such as pamoic acid, or in
the form of a biodegradable sustained-release composition for subcutaneous or

intramuscular administration.

In detail, the present invention relates to the compounds of formula I:
30



(6) | ower heterocycloal kyl; 30(7) |ower alkanoyl; (8) |ower alkoxy; (9)

| ower cycl oal koxy; (10) |ower alkylsulfinyl; WO

2010/ 018 WORCIVEPARO9/ 060156 - 14 - (11) | ower al kyl sul PomEP200002)15¢6 ower
cycl oal kyl sul fonyl; (13) |ower al kylam no; and (14) |ower dialkylamno. In
anot her enbodi nent, the present inventlgn is directed to the conpounds of
formula | or pharnaceutically acceptable salts or esters thereof wherein R2
or R3 is hal ogen such as fluoro, chlor@_brogo, ¢ iodo. In sone specific
enbodi nents R2 or R3 is fluoro, chloro, O Oifo. | n anot her enbodi nent,
the present invention is directed to the d ounds of fornula | or
pharmaceutically acceptable salts or ester ereof wherein R2 or R3 is

| ower al kyl such as nethyl, ethyl, propybk\lsopropyl butyl, isobutyl,
sec-butyl or tert- butyl. In sone specjfic Snpodlnents R2 or R3 is nethyl,
i sopropyl or tert-butyl. 15 In anot hdf>~e od|m§nt the present invention is
directed to the conpounds of formula I o pharnaceutically acceptable salts
or esters thereof wherein R2 or R3 | gr al kyl substituted by hal ogen
such as trifluoronmethyl, difluorone 1- difluoroethyl, or

fluoromethyl. In sone specific enf R2 or R3is 1,1- 20

di fluoroethyl or trifluoronethyl. IS nore specific enbodi nents, R2 or
R3 is trifluoronmethyl. In another enbodi nent, the present invention is
directed to the conpounds of fornu | or pharimaceutically acceptable salts
or esters thereof wherein R2 or is 25 |l ower cycloal kyl such as

cycl opropyl, cyclobutyl, cycl ope | , cycl ohexyl or cycloheptyl. In sone

speci fic enbodi nents R2 or RH®S cy& opropyl or cyclopentyl. In another
enbodi nent, the present invention is directed to the conpounds of fornula I
or pharmaceutically acceptable salts or esters thereof wherein R2 or R3 is

or 1 eshyFUERIRN TR dc RNl LR\ Bl AP} 2 oPron!
1- et hyl - leydroggn op{d) metd ElivAaDASIEIIREEd BRPZI008Y, %GJFE?Gand R? are
5 independently selected from the group consisting of:
(1) halogen;
2) -NH;
3) -NOg;

4) lower alkyl optionally substituted by halogen,

(2)
(3)
(4)
10 (5) lower cycloalkyl optionally substituted by lower alkyl;
(6) lower alkenyl;
(7) lower alkanoyl;
(8) lower alkoxy;
(9) lower cycloalkoxy;
15 (10) lower heterocycloalkyl;
(11) lower heterocycloalkyloxy;
(12) lower alkylsulfanyl, lower cycloalkylsulfanyl, or
lower heterocycloalkylsulfanyl;
(13) lower alkylsulfinyl, lower cycloalkylsulfinyl, or
20 lower heterocycloalkylsulfinyl;

(14) lower alkylsulfonyl, lower cycloalkylsulfonyl, or

lower heterocycloalkylsulfonyl;



- 15 - In another enbodinent, the present invention is directed to the
conpounds of formula | or pharnmaceutically acceptable salts or esters

t her eof whereiwmiBA20r R3 is | ower heterocycl oal kyl suchPas/Ere@esdsayl ,

pi perazinyl, or pyrrolidinyl. In some specific enbodinents R2 or R3 is
pyrrolidinyl. 5 In another enbodi ment, the present invention is directed to
t he conpounds of fornmula | or pharmaceutically acceptable salts or esters

t her eof wher ei (15RRwWer akylsufongaminail kanoyl such as propanoyl or acetyl. In
sonme specific di ne R2 or R3 is acetyl. 10 In another enbodi nent,

t he present iﬁﬁgﬁﬁw5ﬁ4%ﬁawqgcted to the conmpounds of formula I or

phar maceut i cal 1Y) poweplisk)enirl, tador esters thereof wherein R2 or R3 is

| ower al koxy s as net hoxy, ethoxy, n-propoxy, isopropoxy, nh-butoxy,

i sobut oxy, sedﬂgng%ﬁfQﬁlw%%@-butoxy. In sonme specific enbodi nents, R2 or
R3 is gethoxy, 15 ethoxy, or isopropoxy. In another enbodiment, the present
invention is directed to the conpounds of formula | or pharmaceutically
accept abl €nleas indicated stharwiseh theeggnuahad feiniul®Rp and arg subgersverthesgef oal koxy
such as c £ I , R2 or
Ra1's oy o BERAN s DS RRFaHh Y (.8 TRFERIRE e Bt TERRRTRRS

di rect ed aowehascacgicratisl sfaldmicmikfures thergdfar nace wnmalimhgnibefdhet abl e sal ts
or esters, thereof wherein r is | r al kylsul finyl such

et hyl sul FYRGION. dishgaraap sy TopRud 3pr ERGPRdINgE o PROGRAE s Bpeci £ ¢
embodi) feNAcoeptibl@Eal®Bot SstbEARERRY LS Webiched in the fARNING EuSFaRSicRcturaine
present invention is directed to the conpounds of fornula | or

phar naceduforedle W fae heptranengames offoeselarls t her eof wherein R2 or R3 is

| ower al kyl sul fonyl such as nethyl sul fonyl, ethylsulfonyl,

i sopropyl sul fonyl, or tert- 30 butylsulfonyl. In sone specific enbodi nents,
R2 or R3 is methylsulfonyl, isopropylssd fonyl or glrt-butylsulfonyl. WO
2010/ 018112PCT/ EP2009/ 060156 - 16 - In a S enbodi nent, the present
invention is directed to the conpounds of la | or pharmaceutically
acceptabl e salts or esters thereof whereim™B27or R3 is | ower

cycl oal kyl sul fonyl such as cycl opropyl suhfonyl, cyclobutyl sul fonyl or

cycl opentyl sul fonyl. In somne specific1e paents, R2 or R3is

cycl opentyl sul fonyl. In another embo&iwent/ t present invention is
directed to the conpounds of fornula | olN pharmaceutically acceptable salts
or esters thereof wherein R2 or R3 is | ower alkylsul fonylanm no such as

met hyl sul f onyl am no or et hyl sul f ony Y In sonme specific enbodi mnents, R2
or R3 is methylsul fonylamno. In 4 bodi nent, the present invention
is directed to the conpounds of foru or pharmaceutically acceptable
salts or esters thereof wherein R2 of R3 is al kylam no such as net hyl am no,
et hyl am no, or isopropylamno. In speci fi|g enbodi ments, R2 or R3 is
met hyl am no. 15 I n anot her enbodi frent, the present invention is directed to
t he conpounds of fornula | or phakpaceutically acceptable salts or esters

t hereof wherein R2 or R3 is qi@fkylr&m no such as di net hyl am no,

di et hyl am no, nethyl et hyl am no, or methylisopropylam no. In sone specific
enbodi nents, R2 or R3 is diethylamno or 20 net hyli sopropyl am no. In one
particul ar enbodi nent, the.present ingention s directed to the conpounds
of foﬁgrul a | or phar na\ﬁ’bﬁ'fel"l&) 1'3 Q'E%E’b?é%?%%grl“?cgp@ﬁ”oﬁyers t her eof wherein

R1 is hydrogen and at |east one of R2 or R3 is trifluoromethyl.

In another embodiment, the compounds of formula | are (S)-enantiomers or
pharmaceutically acceptable salts or esters thereof as depicted in the following
subgeneric structural formula IB for the (S)-enantiomers of formula I:

20



25 In another particular enbodi nent, the present invention is directed to
the conmpounds of fornmula | or pharmaceutically acceptable salts or esters
t her eof whereiwmiRu2i s nmet hyl and at | east one of R2 or RBTIEP2009/060156
trifluoronmethyl. 30 In one particular enbodinent, the present invention is
directed to the compounds of fornula ng[ pharmaceutically acceptable salts
or esters thereof wherein R2 and R3 are”as defined previously for fornula I
except that R2 and R3 are not both fl ugko. MO 2010/ 018112PCT/ EP2009/ 060156
- 17 - In another particul ar enbodi nent, present invention is directed
to the conpounds of formula I or pharmaceytically acceptable salts or
esters thereof wherein R2 and R3 are as gef|ined previously for fornula I
except that R2 and R3 are not both halpgéﬁs§§ I n anot her particul ar
enbodi nent, the present invention is %F*ﬁéietho t he conpounds of fornula
or pharmaceutically acceptable salts or esters thereof wherein R2 and R3
are as defined previously for for except R2 and R3 are not both
met hyl . I n another particul ar enbog ﬁ he present invention is directed
arvdceutically acceptable salts or

to the conpounds 10 of fornula | or
esters thereof wherein R2 and R3 are.as defined previously for fornmula I
is neittr hal ogen nor nethyl. I n

except that at |east one of R2 or
a nore specific enbodi nent, the prgsent invention is directed to a conpound
of 15 fornula | selected from g oup consisting of:

[ (R)-5-(3,5-dichl oro-benzenesul f onyl am no) -5, 6, 7, 8-t et rahydr o- napht hal en- 1-
yl oxy] -acetic acid;  wherein R', R® and R® are as defined previously.

[(R -5-(3,5-bis-trifluoronethyl -benzenesul fonyl am no) -5, 6, 7, 8-tetrahydro-
20napht hal en- 1-yl oxy] -.acetjc acid;, . L o "

[ (R -5-( g‘,”5a- i t%?%%@ﬁ? RIPPEMYNERLB)S Hirgcted 40 AGOMARRHICH-SOMNISING en- 1-
yl oxy] sacghiigupe{rllcemic or otherwise) of the (R)-enantiomers and (S)-enantiomers of a

[ (R)-5-(3,5-difluoro-benzenesul fonyl am no) -5, 6, 7, 8-t et rahydr o- napht hal en- 1-
yl oxy] - aceameourd ef formula I.

25[ (R)-5-(3-1isopropyl -5-trifluoronethyl -benzenesul f onyl am no) -5, 6, 7, 8-

t et rahydr o- napht hal en- 1-yl oxy] -acetic acid; {(R-5-[3-(1,1 -d

i f1 uor o- elnhyrie) erdbodinfdnt treoprese hiyihvéritnaa esactetldo yheanomppuidsoffoBrula |

t et rahydr o- napht hal en-1 -yl oxy] -aceti c aci d; -5-1.341

ety - YRRV PP B e A 7 SR DisruBFR &' Bycrogen.

305, 6,1@, 8-t etrahydr o- napht hal en- 1-yl oxyl -aceti c acid;

[(R-5-(3,5-di-tert-butyl -benzenesul fonyl am ng)-5, 6, 7, 8-t et rahydr o- napht hal
en- 1 -yl @ Nosg editiculgsiembodiment the present invention is directed to the compounds

of formula IA or pharmaceutically acceptable salts or esters thereof, wherein R’ is

hydrogen.

15 In another embodiment the present invention is directed to the compounds of

formula | or pharmaceutically acceptable salts or esters thereof, wherein R is methyl.

In @ more particular embodiment the present invention is directed to the compounds
of formula IA or pharmaceutically acceptable salts or esters thereof, wherein R’ is
20 methyl.

In another embodiment the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof, wherein R is
fluoromethyl.

25



WO 2010/ 018112PCT/ EP2009/ 060156 - 18 -

[ (R)-5-(3, 5-bi s-net hanesul f onyl - benzenesul f onyl am no) -5, 6, 7, 8-t et r ahydr onap
ht hal en- Iw9l20uydisacet i c aci d; PCT/EP2009/060156

[ (R)-5-(3-nmethoxy-5-trifluoronethyl-benzenesul fonyl am no)-5, 6, 7, 8-tetrahydr
onapht hal en- 1-yl oxy] - aceti c aci d; 1

5[(R)-5-(3-brono-5-trifluoronethyl - ben’zén’esul fonylam no)-5,6,7,8-tetrahydro
- napht hal|nam1prqpa|st'gcplaa@mho@iraemtdhe present invention is directed to the compounds

napht al ot 2 OPELGI EharRCAIERI et SR SRl hEBHER kAN bR SaTT

or ester filwwomethyl.10 | n anot her specific enbodi nent, the present i nvention
is directed to a conpound of formula | sel ected from the group consi sting

{(R) 551 (rddifs CrmoddirEhHeTATBLEM infaTtERTE Bl E8YS IndBrhyburRsE 610l - 5. 6, 7. 8-

15t et r ahydr o- napht hal en- 1-yl oxyl -acetic acid
{ (R - 5- [ (Ui l-ar@herpacsutioaty aecrpiable sails pr ﬁ@hemtheae@fnw]we@lrsl?’/ isB-t et r ahydr

onapht hal @ﬂ%&rg}‘r#ecﬂﬁl -acetic acid;
, 5= DI S*

{(R-5-[( t hanesul f onyl - benzenesul f onyl ) - net hyl -am no] -5, 6, 7, 8-
t et rahydro napht hal en- 1-yl oxyl -aceti c aci d;
20L(R -5 W%ggﬁ@ ‘rt@hﬁégd)‘j»ﬁgo & asd? Enic SHd SRk B confioungs > 6 7

{ (R - 30l (srBFAMMB-IA drrdhfaFddQéélm%thbc&‘?ﬂé@é%Hé Bpeytle}sfm%trébfl wh8ieiPR & 6, 7, 8-

t et rahydr o- napht hal en-1-yl oxyl -acetic acid

{(R) - 5- [ (Sflgomemethyli f | uor onet hyl - benzenesul f onyl ) - met hyl - ami no] - 5, 6, 7, 8-
25t et r ahydr o- napht hal en- 1-yl oxyl - aceti c aci d;

{(R)-5-[(3,5-di chl oro-benzenesul f onyl ) - net hyI -am no] -5, 6, 7, 8-tetrahydronaph
t hal en- 1- iyl anogheraaratbodimaat tih;e present invention |s dlrected to the compounds of

E §1§I) eﬁ E(érrgg :If%gp%rp?@ta)g%q ?gccf:eop UL sTRE Y Lo {%%lrec?f Shdien Relg ahydronaph

30{ (R)y55- {r,ﬂ@o,@mgtﬁ?at hyl - benzenesul fonyl)-net hyl -am no] -5, 6,7, 8-tetrahydro-
napht hal en- 1-yl oxyl -aceti ¢ aci d;
((R)-5-{net hyl 43- ( propane- 2- sul fi nyl)-5-trifl uoronethyl -benzenesul fonyl] -
am no}-5, 86, - Qs rasoHt R6h I i o
3010/ 0191 TR EABOKOERHRARREANE Bresct H06hus & difeckéd & theWBmppynds
{(R)-5-[ (&-foyrollapAnt phesuadautic bl bacadptable satie bhgstetetheerw swhémeityRY istet hyl am
| nol -5, 6, 7. I8 tetr ydr o- napht hal en- 1-yl oxyl -aceti ¢ aci d;

((R)-5- {rﬁg{ I‘? I opane- 2-sul fonyl)-5-trifl uoronethyl - benzenesul fonyl ] -
am nopgb, 6, 7 8 tetrahydro napht hal en- 1-yl oxy) - aceti c aci d;
5((R) - 5- {rrethyl 43 2- et hyl - propane- 2-sul fonyl)-5-trifl uororreth | -
benzenesulf Y188 mgniéhesprﬁsgnit iBYeniioyde Siree ﬁttﬁéﬂ‘%ﬁo'ﬁpwr&@/?f f&ff@%”?d aci d;
{(R) 5 [nsﬁﬁwérnﬁ% Qi a'ce' Breys]ané &rrésféryﬂ{é?egﬁ %‘eré?ﬁrpz?%smﬂ fny1) - ami noj
- 5,6,7,8-tetra ronpt enlyoxy acetic acid
{(R) 5- [(Idep@ndqntlamelﬁn‘iﬁiﬁ@mftha(grmcmlstlmerdenesul fonyl) met hyl - ami no] -

1) halogen;
25 2) lower alkyl;

3) lower alkyl substituted by halogen;

4) cycloalkyl;

5) lower cycloalkyl substituted by lower alkyl;
30 7) lower alkanoyl,
8) lower alkoxy;

9) lower cycloalkoxy;

(
(2)
(3)
(4)
(5)
(6) lower heterocycloalkyl;
(7)
(8)
(9)
(10

I
10) lower alkylsulfinyl;



105, 6, 7, 8-t et rahydr o- napht hal en- 1- yl oxyl -aceti c aci d;
((R-5-{[3-(isopropyl-nethyl-am no)-5-trifluoronethyl-benzenesul f onyg- net hy
| am no} - 5%6,2610@18\Rr ahydr o- napht hal en- 1-yl oxy) - aceti ¢ a®Cu/{EP2009/060156
((R-5-{[3-(1,1-difluoro-ethyl)-5-trifl uoronethyl-benzenesul f onyl]-net hyl am
i no}-5,6,7,8-tetrahydro-napht hal en- 1- y_Ilgrx_y) -acetic acid;

15{(R)-5-[(3-acetyl -5-trifluoronethyl -benzenesul fonyl) - net hyl -am no] -5, 6, 7,
8 -tetrahydro-(iaplomedladeyisiifghykyl - aceti ¢ aci d;

((R)-5-{net hyl ~|,3-( 1- net hy} - | opropyl)-5-trifluoromnethyl-benzenesul fonyl]
- amno}-5,6, ,1%f’l"&%e&%@'é}%yﬁéﬁ%’?ﬁ’a| en- 1-yl oxy)-acetic acid;

{ (R) - 5-[ (3-i sapnBppwerakyiarhinopaadret hyl - benzenesul f onyl) - et hyl - am no] -5, 6, 7

, 8- 20t et rahydr o- papht hal en- 1- yl oxyl -aceti c aci d;

{(R) -5-[(3-i so@gb%-dﬁaﬁlfﬁ?m!%r omet hyl - benzenesul f onyl ) - net hyl - ami no] -
5,6, 7, §-tetrahydro-napht hal en-1-yl oxyl -acetic acid,
{(R)-5-[(3-ethoxy-5-trifluoronethyl-benzenesul fonyl)-net hyl -am no] -5, 6, 7, 8-
t et r ahydr lo-angiirereinkediment, divg presest inyeaiioniis directed to the compounds of

25{(R) - 5- = CYiC AN - ARy hyl -am no
156, 7, ST O RERNNE ATy bhbP PR R Bl e R ERRET B PR

phar maceuhalogén yuctcasfitiarl ehised, bramogstiedot heseot spkoifiaraiboeimeatstR7cerd ar
enbodi menhs. tt?e %ﬁent invention is directed to the conpounds 30 of

formul a | ™ol 45" OTPACIPTOBMAr maceut i cal |y acceptable salts or esters

t her eqgfy except for

[(R)-5-(3-fluoro-5-trifluoronethyl-benzenesul fonyl am no)-5, 6, 7, 8-

t et r ahydr lo-angirerremeediment, drg presest inyealiorisshgctad to the compounds of

HB) -5 HRrhlBY S phiathbb R BE  anie Wa¢ B 6 RISHLAES UiRRERGRY HAR1R0

benzenesubivengkyl swthhgd methyhadthd, BropyBidopro@iyality; isaputyhskeedutyl v et - acet |
c acid; and/or, _an har maceut i cal | >ceptsabl e |t or ester thereof. In
anot her Ot d0RAESsIE RHPOS Teats, FEGE R b MUY BROTSYHPT EEYt o © he
conpoygds 5 of formula I or formula I A or pharnmaceutically acceptable salts
or esters thereof except for

[ (R) - 5- ( 3nAnAtherspRdide b ee areseny inyaNiR) issligctedsiortbe caRPOLBIRapht hal en-

1-yl oxy] - ' ' - R2 3.

(5| FBbis P erigeeticaly apeeptatie sale ar psters thspeof wherein R or RY i

5, 6, 7, 8- tletveabikgl subrsdiphie t aly databepl suehlasadtadromettyd,; dituatboettamy,1-

phar maceut..cal | cceptable salt or ester.thereof. 10_bn amother particul ar

Brboa nentiiggt iyt S8 SRbAGRE i s3me el b S ient R RO BURGL Tor " or ml a

?r f onoul @ifllidroethypbetrifas@uteta @l 1 saarapbadsseciR) érabodinRetLIR® driRcrigof except
or ,

[ (R) - 5- ( 3trifueroagtylo- benzenesul f onyl ani no) - 5, 6, 7, 8- t et r ahydr o- napht hal en-

1-yl oxy] -acetic acid and/or

{(R)-5-[(3,5-dichl oro-benzenesul fonyl) - net hyl -am no] - 15

5, 6, 7, 8- t ktanuiiyetremipeiment |tee plesghb iy Entireisi direatdddto thedompoangs of

Grmnoa: rerier o sEEEERE RGN phectiaSRisPa bLESEE ettt AR "R Bl 0

or forzg?l lpweAcaclopkrsted eistdyeRiprap i asepibabll ecyspeatyrcyemheky drher eof 20
except or e . .

[ (R - 5- ( 35%Iepdeni sporserelaermindinaniadg -, B, v cycloptaryhgussipasitial en- 1-y
| oxy] -acetic acid and/or {(R)-5-[(3,5-di nethyl-benzenesul fonyl) -

met hyl - am no] -5, 6, 7, 8-t etrahydr o- napht hal en- 1-yl oxyl -acetic acid; and/or
any phar nacnathersgmgodiespttad peessat nventiasisatirectast iodhe cegponndsiof her

parti cul i - j i i i -t pounds
bt or mur 2B et Al BEKeraBAks B pyRut e e R o R Bt or <
E ?% egf)( glmg(epbyr/lcflloalkyl subgtitute_c:c lloy lower alkﬁ/l Isuch as 1-meth|y|f—cyc|o|propyl or 1-et2yl; o

-5-(3-di et am no-5-trifluorongt -benzenesu nyl am no) -5, 6, 7, 8-
LSt iy SRR TR AOTO 6K R HONS i Gifay - metm-chtlopopy
{(R)-5-[(3-di et hyl am no- 5-



trifluoronethyl -benzenesul fonyl)-nethyl -am no] -5, 6,7, 8-tetrahydro-napht hal e
n-1- 30 yl oxyl-acetic acid; and/or any pharmaceutically acceptable salt or
ester theweab10/018¥22010/ 018112PCT/ EP2009/ 060156 -21 - ePCeEP2009/060156

[ (R -5-(3-cycl opentyl oxy-5-trifluoronethyl -benzenesul f onyl am no) -5, 6, 7, 8-

t et r ahydr o- napht hal en- 1-yl oxy] -acetic _algi_d and/ or

{(R)-5-[(3-cycl opent yl oxy-5-

tri f | uor okmearpfhermmbediesot, ftioé prosent invghtiemisratijeci dtothe coatpoahge 0d- napht hal e

st ert noPuBR B Bt ARl Lo Al SRR B B R e S RIR A Rk et by
any conveloiviep hatero®aisalkybyutabs pipgeridigs phserbanyls gnpyresiidnyngird sewee conpounds

are provided in the exanples. ¢eneral|y, conpounds of fornula | can be
pr epar ed %\Qﬁ?ﬂﬁ%‘?rﬁ 0@6@0@&eth&DYrm'GﬁM-at ed bel ow. 10Schenme 1 | aRlH, CH3

Conpougds of interest |la can be prepared according to Schene |. Starting

w t h naphthal ene-1,5-diol (Il1), palladiumcatal yzed hydrogenation gives
5- hydr oxylnz@anptharserabediaheot, 2re pegsienhiaventian israirectad tp, thedgoapoundepfoes

nucl eophi } | bst | ' i_th - but t : basic
conditi on@krﬁg%éeoﬁgrhtgﬁbgﬂgwgw8?8‘%&0%%%5%53 %\%g%%{@/e 8%@1"&%?%0%9@060156
- 22 - V.loRedatkahwg sachreatpropandyl bhaceétyt dnretheasmedifiodrmbodiments, RA ardet at e
fol | oned by cpi ral separation yields the correspondi ng am no derivative VI.
Sul f onyl aFi%RYf amine VI (or its hydrochloride salt) with a variety of
aryl gglfonyl chlorides VIl affords sul fonam des of structures VIII.

N-Met hyl ation of the N-H sul fonam des VIII gives 5 conpounds | X. Ester

hydr ol ysi k afotkeriemabodiment, dhe presgnbimyeetiortisriegiagstodhe catpoesds ph. It is

al so possj t i n i i | - gb2 L nberest | a,
Starting (R DRXRERGReaRy AGod Rt ot of RIS EPEB I SR o

subs equentbmeh'ahmky _sash)bﬂmejhoxy‘, eltl'HD@m{prd)pﬂ)Q'F 'rmd'rcaj_:oetg, MbUftoxgr isbXutoxy, .
At e oS ok By P $6in€ 3ot SRIBaMSEhY! e 8 RMIY Abarsha 2 on of

S5- HydnexyetBosy, drliyshrepedty: napht hal en-1-one (111), which is comercially
avai |l abl e, can be prepared by hydrogenation of naphthal ene-1,5-diol (I1).
The reaction can be carried out in the presence of palladiumon carbon

(10%  underaidfifeMshodifeit e Bfesent invention is directed to the compounds of

formula | or pharmaceutically acceptable salts or esters thereof wherein R? or R? is
lower cycloalkoxy such as cyclobutoxy or cyclopentoxy. In some specific

20 embodiments, R? or R®is cyclopentoxy.

In another embodiment, the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof wherein R? or R? is
lower alkylsulfinyl such as methylsulfinyl, ethylsulfinyl, or isopropylsulfinyl. In some

25 specific embodiments, R? or R® is isopropylsulfinyl.

In another embodiment, the present invention is directed to the compounds of

formula | or pharmaceutically acceptable salts or esters thereof wherein R? or R? is

lower alkylsulfonyl such as methylsulfonyl, ethylsulfonyl, isopropylsulfonyl, or tert-
30 butylsulfonyl. In some specific embodiments, R? or R? is methylsulfonyl,

isopropylsulfonyl or tert-butylsulfonyl.



hydr ogen under basic conditions in a solvent such as isopropanol, ethanol,
ethyl 15 acetate, or nethanol, at 80 C for several hours. The nucl eophilic
substi t utworzorogastizon of 5- hydroxy- 3, 4-di hydr o- 2H napht rar@ar2@906@5¢ 1 | 1)
with tert-butyl bronpacetate (1V) to give the ether conpound V can be
acconpl i shed using nethods that are welll known to soneone skilled in the
art. The 20 reaction is typically carri gd out in the presence of a

car bonat elnersthéreergbodiensntiihe ardsenhiny ention sghiiegtacctarthe gampounds phe |i ke) or

o bR SR AR e B LSO AR e 5o
and 100 Qofver cgevakakulfonyt sucl2as tycosopylsaorom aklidvatyiefodyter am ne VI can

be achi eved via reductjve am nati on. The conversjon g£an be carried out in
st epwi se ?Yﬁqﬂe@ﬁy'ﬁ-ﬂ%ﬂ’%df‘i%@&@%@ @WEP‘%“H“ i%%dé&b’ﬁ'?@e'aﬁy[séﬂ iato
generagte the corresponding imne, which can then be isolated and reduced

5
wth a suitable reducing agent (e.g. sodium borohydride). It is also
possi bl e Inansdhenerobedimest, sherereseatinventiweigudiiected o thasopwounds oh the i m ne
30 formaty r Lon. ' r ' ; ¥ gduci ng
agent s U@ brfOHFRLANBE? SEEAEbE SRR SRk e et Se SRV
t ri acet oxipher atikybuifoieyl@ i QBGISHIES)yls ufbrylaedad ooethiysulfgmpilaalnoy Idone in a
sol vent such as ngthanol, or tetyahydrofuran, .at a tenperature between room
Cemper at (FUTSARET BF PUIBCCENIF aR LB BeMSBYBHISBMATIET] EP2009] 060156 - 23 -
for sggeral hours. Chiral chromatography is then used to separate the
enantioners of the racem c am ne thus obtained to afford the optically pure
R enant i olfeanadhersgmpediment, shasgreseny inyentien srditestedisi the ceaesndsioll (or its
hydr ochl og.i t | ' f ; VIl to
gi ve sul %hﬁrﬁr%aggdsr @lam“gg%%@%é&s‘?ﬂ%'gggﬁérﬁf?éﬁ%@%g‘%ﬁg}” r'?rré\s( 'ﬂg%zégﬁ '%[ known
t o soneonakglkiminesuémag hettadamin®h ethyéesaino por issproppiacahd.ylrcsome sdedfic i n t he
presence of a bas h as. triethylam ne, diisopropylethylam ne, pyridine,
or di met h?/’F‘pBQ'm%\?%ﬁ%?%@ﬁirﬂ%tﬁVlﬁ "Suitabl e inert 10 sol vent such as
di chl gsonet hane, acetonitrile, 1,4-dioxane, tetrahydrofuran or m xtures
thereof, at roomtenperature for 16 hours. N-Mthylation of conpounds VII|I
to producl anptheismieedicient. foe RESERhINVEREON ik dirgriaskiodbRICETPUBYS Pf eat i ng
conpoundseoihlf I"Brtdha%wéﬂlgidaﬁf bg@%dté‘blte RSP LPESRFE RIS \Y}?@gin]@ JaeBgsuch as
pot assi um car bonat'e or sodi um carbonate, 1n an i1nert solvent such as
N, N- di et thglkiy@mmosde) aadehethylbnmihe, diethyletinahyeihgfetimaaminat o65 C for 5

h . dr al ysi f ds M |1. X @i i.ds. l,a. Th i
con be eaeruiSdtoBY AT T8 REGe tneciR e Bodine b R ns e dn et o "
sodi unphyghetmyiislepropyldmimnt assi um hydroxi de, in an inert solvent such as

1, 4-di oxane or tetrahydrofuran, at roomtenperature for several hours.
Alternatively, the optically pure enantioners of conpounds of interest la

can be obﬁﬁ'smeeg%m&@aﬂ: @ﬁbéa?%or{t,qg/geep(gﬁrgm&ieﬁ% GRQYEd & MetddrshndB drhe

racem c am ne precursor. , step 3, prior to 1r.esol ution),
and usi ngfoamuiatlear phiagpaciitically segeptablesalte or ebiers tiesedfovivssaipdiinids

corr eSponﬁjyi/dﬂrlggérﬁ) and bt teab s of B2 oPR® R i‘ﬁﬂrgro?nethyl.
25
In another particular embodiment, the present invention is directed to the compounds
of formula | or pharmaceutically acceptable salts or esters thereof wherein R' is

methyl and at least one of R? or R® is trifluoromethyl.

30 In one particular embodiment, the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof wherein R? and R®

are as defined previously for formula | except that R? and R? are not both fluoro.



HO 00 lal X Alternatively, the key chiral internediate VI can be prepared
via an asymmetric synthesis approach shown in Schene 2. Reduction of the
ket one V wo 20tve18aer espondi ng hydroxyl conpound Xl can [PETHEPA@®9/060156

enanti osel ectively by using the 5 chiral catalyst of fornula X (or a
simlar catalyst containing cynene in _ql7a_ce of nesitylene) in the presence
of formc acid-triethylam ne azeotropes. The hydroxyl conpound Xl is then
conver t edintanatiher pamicidamgrdpodinieot.itie psetent nventien is divgetest pthprooowswindsi r st

t he al coh X verfed.to the corr ndi n zZj nal (Wi hi gh
or of or encd Papuipd A PBAERAET LB Seehlin € 3R0Y oL SR el LERE NP R R a2 de
10 ( DPPA) arerab deffhredi mravibusly ¢drabmdlallexsdpicthdt Rhand BBldre nblydotbdesdenon of
the azido derivative, followed by treatnent with chlorotrinethyl silane and
nmet hanol , gives the am ne hydrochloride VI bearing the desired

st er eoshejm sidider @Fﬁ‘cdd?@ryem%d%ﬁ%@!'tﬁé Srefent MYehtismisiree ey & theEohfounds

internmediates | X, and subsequently transformed to conpounds of interest | a,
as previ odisbymdead or ipbatmageuschbhecaeptalde sdiis of estars heradiavheigin®l” andclBhol X

can be copvert ed t nam L nbe B [ one- step
Vit sunobubecc o e e RolRY G ol AT Eeb e S B e Roit ikButor 050156 -
25 - sulfonamdes XIl. Ester hydrolysis to produce conpounds of interest |a
can then be carried. oyt as, pr.evi |y described in Sch Reductign of
the ket orlD AP EuPnARBISH]eh SRR EISHE i drSae & Ky SB Loy g ik e GORREL D e y
by usiing & eahdh) D phHfhadsutieBPaccdotdite sal oMedtBrd RerTaHEEIATRA dd R
1, 2- di phenyl et hane-di am ne] (nesitylene) rutheniun(.) (X), or,a simlar
cat al yst @erasadefined rgwierslyifer fprmaele | sxcapidhatatdaest ane afds mrdR” is neither
acid-tri e}ggg é’ﬁ'hBPm%ﬁﬁ/R”Opes (5:2 nolar ratio) at roomtenperature for

n

several hours, and 't at 45 C for another few hours (references: Fujii,
A etal., J. Am Chem Soc. 118 (1996) 2521; Wagner, 10 K Angew. Chem,

Int. Ed. Engl. 9 (1970), .50). Displ ] f. the h I f
St uct ur e ioge Pt hisopgmest SR RO AT ah & JERLeq g 7 GO gH of
sel ectikVi foymliRr| 268 From B Fbep e68NeHHSE ) can be achi eved by treating a

m xture of conpound XI and di phenyl phosphoryl azide (DPPA) wth 1,8- 15
di azabi cycl o[ 5. 4. O] undec- 7-ene (DBU) under anhydrous conditions at a

t t b - f [ | h
Lol tene. or N, T PRy oy o T 2 T Bl o TRyl Ve

to give the cofloxd@oertic agdanmi ne VI with 20 retained chirality can be

carried out i resen of 5% pal | adi um.on,carb er ., 350, psi
rbssure of hylRhE R et mat B e el S AR E S PRGBS

sol venp such asapgitthelbnacgbaljeceti@bbianol , or ethanol. The M tsunobu reaction
bet ween t he al cohol derivative XI and the sulfonamides XII 25 is well known

to soneone skillRke-(3m-dimethy-oenzeresulfapylrBINg)L. 0. f-tedrahydwospanidbalent!-i n t he
presence of trB'H _%[eﬁ(pggighi ne and dii sopropyl azodi carboxylate, in a
sol vent such as tetrahydrofuran, or 2-nethyl-tetrahydro-furan, at a
t enper at ur e betRe213.51dfl@rarenzeoestifonganyioekal§, 768-tétralmdes-naphithalgint T
sul fonyl or sulfinyl ns on the aryl sul fonam des, can be prepared
according to %%1’8{%05% %8'§ul fonyl ation reaction of ((R)-5-amno- 5
5, 6, 728-t et r ahyR)-8-«Baguphed @b~ thiflMb@xyoth gdeinzenesuldnyemindus Bl 7, 8st er
hydrochl oride salt (Vi d 3-fl L[|or -5-trifluoronethyl-benzenesul fonyl
chloride (XIIItgh 9"@9%@5‘1'%61%%3/ WRRehation methyl ation is converted to
the correspondip Yoy tRAT-E\M A |- NeaLEpIbhPasitiis é wig-on of
t he i nter nedi g{(eggl\rlbg\n?’t Wtﬁrgfbsﬁg{ﬂs afl%dqf?g]é\ﬁyhjygsul farlljy%) %%rrpoulr?dés’ >?VI l,
whi ch can be ttetraBydrormegphtialen-f hdoxyg@cetiageid{ m = 1) or 10 sul fonyl (m= 2)
derivatives XV j i.dat i r | L
ydrotysi o of ST Bt SRR Bl e L pepgres RSy i)

30 5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;

[(R)-5-(3,5-di-tert-butyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-

1-yloxy]-acetic acid;



Sul fonyl ati on of the am ne hydrochloride salt VI with
3-fluoro-5-trifluoronethyl benzenesul fonyl chloride (XIlIl) to give

sul f onamweo0dNsnan be easily acconplished 15 usi ng nerhodP2e0eloboikeown to
sonmeone skilled in the art. The reaction is typically carried out in the
presence of a base such as triethyl am'_q , diisopropylethylamne, WO

2010/ 018112PCT/ EP2009/ 060156 -27 - pyridine, or dinmethyl-pyridin-4-yl-am ne
in a suitabl e [(Red(3Sis-emthanesuifasyldiarizeoesmtanytanano a6t hitetrahysro-

1, 4-di oxane, tetrahyvdrqgfyra r.mxtures thereof, at roomtenperature for
16 hours. 5 Nmrﬁhy%ﬁg?'ﬂéﬂow'a%-ewgg%ound XIV to produce the derivatives XV
can be achi eve@RpY-(8nesthoxig5aniguooime thil-Wentériesudmylaminagisie 7| 8xtetlagygrioesence
of a weak base such as p taisi um car bonate or sodium carbonate, in an inert
sol vent such d%a%,”&ﬂ?rr"r'éf P GCREGPEE; acetonitrile, or tetrahydrofuran, at

65 C for 5 houyrg).59. b%llﬁitﬁgbio?nétH?ﬁ%ér{z\éhb%lfdhﬁ/lamﬁo)f-és,B,Oif,théﬂaﬁ}ﬁ}d'ré-m ed

conpound XV with thiols XV ive 3-al kyl sul fanyl anal ogues XVII can

be done in thengpheRlend-ydexy-dsatieaciduch as pot assi um carbonate, cesium

carbonate, sodi e i ] '

NN et hy ! o RR e gUB T OBl b e PRI e ollioe
thereof, at a faphtealenurgobdiacetnadidDamcd 150 C for about 30 to 60 15

m nut es under nicrowave iﬁr di ati onb Al terg%gi Vﬁ|%/, t he reaction can be

al so carried oYY RAFRGGEUIGRIY RSEeRipbe S GRYENSHEL noderatel y el evat ed
tenpengture for a longer reaction tine. Oxidation of the sulfanyl conpounds
XVI'l1 to the corresponding sulfinyl or sulfonyl 20 anal ogues XVII| can be
achi eved nsangheirspsxifigambaslivankihapdsegeinvpetiaikis girestedrer ermpeyskgbenzoi ¢
aci d (mqg a Iiééléad?e& ﬂgchggrgg?kgngﬁgn O such as di chl oronet hane or

di chl oroet’hane (or an aqueous sol ution I°f hydrogen peroxide is used), at a
tenperature between 0 C and room tenperature for several hours.

Give o ther SH(ETPH S SR TCARBHRL PPN HDAn Py A RET Bdbl o 1 o
carrieg out | qe&aﬁwrba-mpﬁtmémqrwogﬁ%beﬁéa@ia,hanol , et hanol, acetone,
di chl oronet hane, water or mxture thereof, at the tenperature between 0 C

and reflux ter§Rrad(®ed-tart-aeyebenzenssriéonyBopaiyi-amingl-56 fiotet@lyaio-sul f one

relies on the uc i Qe [ ; eaction and reaction tine. (reference:
LI auger L., etﬁéﬁt@ér@m%ﬁ%ﬁhfg??f 45 (2004) 9549-9552; 30 Kropp P. J..

et al., J. Am{(RRed3,Sos-melzdesda0)-pbed28tesufadd)-metibamino]-5,6,7,8-
2010/ 018112PC'Ij[/ FP&%@_QI 06%%53 - 122? - hé{irox.i de or potassium hydroxide, in
an inert sol veftaQyfIRabhinalenyl lonyd-agptis 8vfanydr of uran, at room

t enpengt ur e f OURPBYS-BethtxyrSirifiGoraastndisodiizenss @fcest)-rhéthgpambe ] BIep3-ed
according to Schene 4, by nucleophilic substitution reactions of the
correspondi ng t\eFrﬁBYQfoﬁl?@é‘thkﬁﬂ'éd"%y%a%m PeHani de XV with the appropriate
am nes Xl X to gbye_rth et 8dn RERIVEmMIAOL | by
base- cat al yzed{gg)s{tgé@ﬁry rongwé%legg%c %gjgﬁﬁ*l?c S bsmléﬂté’g}r??%f t he
fl uoro group detrebygrotnaphitalen-fltylwa-acatic adidnes Xl X to generate the anino

derivatives rri.e t, Wit r Wt hout e e f a base

such as sodi uniryait e SRRV e it B EREL 8 [ an

i nert 2sol vent tgtrabydrs-rigphtraiemin ofiewydacetic agitihyl sul foxide, or N, N- 15

di met hyl f or manmi de t erature between 100 and 0 for 15 to 60

m nut es under%2:‘5'2{/%\%@'q%ﬁaﬂ%e@lzﬁ%‘?ﬁﬁf}gm’lg'mﬁwl' Vpll'gﬁe%@éﬁt@ri‘%%' can be

performed at afygueyahad b e TRREat WeR; for a longer reaction time w thout

m crowave irradiation. ’
{(R)-5(3,5-difluoro-benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;

30 {(R)-5-[(3,5-dimethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;
((R)-5-{methyl-[3-(propane-2-sulfinyl)-5-trifluoromethyl-benzenesulfonyl]-
amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid;



Hydrol ysis of esters XX gives the conpounds of interest of formula Ic. The
reactions 20 can be carried out in the presence of an aqueous inorganic
base suchwaowad8um hydr oxi de or potassi um hydroxi de, i RCREPROVNG01SO] vent
such as 1, 4-di oxane or tetrahydrofuran, at roomtenperature for several
hours. Synthesis of the conpounds of interest Id and le is illustrated in
Scheme 5. Sul fonyl ation of the amine hydrochloride salt VI with the

br ono- subst i t UBES4(3ytydopantanasyuifonyitioirifideroxdethgihanzenteuliooyh) eegtbrdi ng

| f de XX | N I tituted th
et hyl g oup 187 GEGE % hE- EEP B RERAT ik AT ReS B A Sti11 e coupl i ng
reﬁcti on b% \Afa(em Sl{me&ﬁwi[&mromd@-Z@ﬂlehderlflmmrbmatkﬁjlbenzer&esulfon%/lal- ot
et hoxyvi n St anna a | C _WOr Kup,. roauces e et one
XXV, Whi oh car@mﬁegg&%\%ﬁebé 9381 o T NECEUO RS XXV | upon
treat mgnt V"'th(/-’?PS-r{er‘t %ih?ethb&?éQ%lféﬁM{Sﬁﬁﬂu#é%fh pydrol ysi s of

t he net hyl suI oham des enerates  the conpounds of interest Id

and | e, respedgnzengsulfong] mowb@@ﬂ@w@wrﬁﬁmepbmm yloyg)-acatig #cighy | at i on
of the am ne h I

S brom- 5t 11 fGseEH SR BRlt s et qarssyteny ok

sul f onami de X)G,B,7(;&-ltett£myelashdaghtaalearrpyllosh}(-)abemlamjj met hods wel | known to
sonmeone skilled_i he art. Th actl ist | | edo in the
presence of a @325‘%&@@18fP'PP-gﬁ-ﬁWaFﬂWé‘hy'd?W&ﬁg & bﬁp&%%‘ yri di ne,
or di ngt hyl - pys 5di S-tératlydrdThashthBleR- B YlokAbh&eticniid; sol vent such as

di chl oronet hane, acetonitrile, 1,4-dioxane, tetrahydrofuran or m xtures

thereof, at roém-bdBbsenropy- nﬂ@thylwnW@on!istrlﬂqwomaﬂéylmnéen@wlf@ﬂylkmertbﬂam de
XXI | d ' ivat i b hi eved b
| nal o TR Saph SRR B b BB, “ET S S

treating XXl I a Weak base such as
pot assi um car bORpb€[B1, s-ddiuom-etnybenraifleprametanl- bmmeinesolforqﬂtmeﬂagzh as

N, Ndi net hyl f or mam de, etonitrile, qr te h of ran .at a tenperature
around 70 C fo?m@é’g'gr%?%h%&?éyér%”aﬂq arYZ %ﬁ(\? g obtai ned by the
Stillescoupli ngry. S%@—é&lyl@tﬁ@@%rﬁ@ﬁy%@%n@@ulf LM@th%?P%ﬂnincﬂf% 7.8

tributyl(1-ethoxyvinyl)stannane , followe by acidic hydroi ysis with
hydrochl ori ¢ at§tephydre- Bémthé\?ﬁe?& ?jV}ea(t‘Qf'Cm'dC for 30 minutes to 18 hours in

water Or & M ARESRlel L A ERBISHALS Rt dher S iz reoRli g

reaction 20 is pically rrie resence
cat al yst such mlnbbﬁrﬁakﬁst(etrahyﬂremappmmnmk)m4alcam aaifD) (Pd(PPh3) 4) or

' an i nert solb BrCEGoRes PR AR RV pEbeieRbBon Tk e dlaha &)

acetonptrile, t@tranydqrbufa@ﬁtﬁdw eafloxydiacatid gager ature between 80 and 150 C
for Ito 18 hours under an argon 25 atnosphere. Alternatively, the reaction

can be carri ed(Blb- [{%lspﬁ@p}gy(g@etﬁﬂ@or@fnethyl benzenesulfonyl)-methyl-amino]-
tris(dibenzyl ':?8'Te@‘t:éﬂ*é?'l‘y@\}’djbQ@#thQQh%l@ky}%ﬁé@i@% 3), and triphenylarsine

(Ph3As). Transtornation o one e gemdi fluoride derivatives
XXVI| can be Ja¢Sphp(3-sthedy-atitifiuoraoietutienzendgsulfonyiirmeatng-asninoke$,58ch as

di et hyl am nos tri A s(2- met hoxyet hyl ) am nosul f ur
trifluoride, L&é—é@g g’k?i%'gﬁ %&Jgég%gedreagent) a, a-di fl uor oam nes,
or N, Rs5di et hyl{(/a -8 (- éydmfsm(lmy seiifudroeehy-banteresUBPEMBAInetgilahenowi t h or

w t hout a suitahle sol ve t such as tetrahydrofura d| chl or onet hane, or
m xt ures ther e’gg 7.8tetephy, Fﬁi@?%@tnﬁ@nb%yl\%g}nacet'c ac& an

any pharmaceutically acceptable salt or ester thereof.

In another particular embodiment, the present invention is directed to the compounds
30 of formula | or formula IA or pharmaceutically acceptable salts or esters thereof
except for [(R)-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-

tetrahydro-naphthalen-1-yloxy]-acetic acid and/or {(R)-5-[(3-fluoro-5-trifluoromethyl-



WO 2010/ 018112PCT/ EP2009/ 060156 -31 - roomtenperature and 180 C for

several hours (reference: Lal, G S et aL, J. Og. Chem 64 (1999) 7048).
Est er hyowol2zgsv@Esrieacti ons of either XXV or XXVII| produ®@€eTiEreoooonpeands of
interest 5 of fornmula Id and | e, respectively. The reaction can be carried
out in the presence of an aqueous inorgani c base such as sodi um hydroxi de

or potassium hydroxide, in an inert sol'Vent such as 1, 4-di oxane or
t et r ahy dr bénzeassulianyt)ovethy bampickio.s, é -etrabydrernaphiales-1-yeng racetic anio;

2010/ 018 [ EP2009/ 060 - 32 - nds of interest If and Ig can be
synthe5|z@af§2-?XPQ%PﬁﬁggéégwEggﬁgﬁgﬁggﬁgﬁfﬁi?r%gﬁﬁﬁlng reacti on between

t he brono-substituted conpound XXI'l and 2-

i sopropenyl-4,4 5 5-t tra 141, 3 2 dloxaborolan generates the
cor r esponti FPHE d%ﬂ"%@?f %?f%@@ﬁd B %%%&VGF‘BOWI @éecé“s‘{ ‘@r%ﬁf@mﬂ%@ﬂ% of
tert- 5 bytpslm@atef (ot 1A 8t bﬁ%é&tuéﬁkﬁ%&ﬁté bl 841is08t dMrd i 1RBebanol  gi ves

the nmethyl ester XXXI, which Is further lated to yield internedi ate

XXXI 1. Trexaepefar [d7)- (?estdifltmmebenmmesudfpazlamqaéw@7(&<bemahy91ror~mpmmlanby

ester hyd 0 QN [ on of the
br ono- subi3 2 3%&[90%'1‘13%‘5@%;0@58Qj*[fi@%”cﬂf@éocbrc)éﬁz‘ég%%urggﬂxg'thé\(ﬁw ’J[‘% XXI 11,
which is 5I6em84tetea1wfdm maphthalehbt yxytacetiet duid;edreldoradraf phrarrdixyutidaily Suz uki
coupl i ng reac (? V\f 2t8 ﬁ]oé; %fpenyl 4,4,5, 5-

t et ranet h%%?%b%?ate&% FOBISARY: (XXVI11). Hydrogenation of the olefin XXXV,
and sypsequent ester hydrolysis affords conpound If. The Suzuki coupling

reacti on between conpound XXI| and 2-isopropenyl-4,4,5, 5- 15
tetranet h@laﬂptwméml@%ibﬁmb@@ﬁ@n( Xb@/prere)entt thvgn isrirested iotha@omeaundes  XxI X

ot aki (b PR T 1R PR B s ST et

bi s(di pheevg,dephflxmﬂ FB}IS Emmamzehémlﬁqmalalnado)ﬂﬁﬁlﬂ B-t¢tParQUPg-dpphthplerand a
coi vent  SUIPSESSINGN TG AN oy har o B R R Y For B0 G A o
tenpenatusg W&Ité%fydl@ﬂa?ﬁtﬂalb%m SAokQy- aé@uc@b@%ﬁﬂ/é\%rﬁﬁphﬂ?ﬁ'ﬁbeﬁﬁé‘eﬂl?“’we

irradiation. Alternative y the reaction can be carried out without the use
of a m creswpptakie salt peasterthesa®fer at ure such as 130 C for a | onger reaction

time. 25 Ester transformation of tert-butyl ester XXIX to the nethyl ester

XXXI can be acconplished in two steps. The first step involves a

base- cat alnyaredhdrymbrtidulai embddiX€nk the prdsent mveetiqnm rsclilireg textt iocthX0X8mpHueds

t d th ic b
Such as 1 PLATTRPHRE P Bar AR Ay esaP e Pt e €8P hent such
as 1, 40di @xcupef(R)es- (:ﬁbmﬁ@ﬂw b@rﬁlzer%tsul‘fmmﬁh@%rﬁwl&ﬂt%tréﬁ drd0 sever al
hours The net hyl este can be obtai ned ing the acid

i nt er medi RARN b@&nﬂny'ﬁé‘ﬂ’r?é’ﬁ&? acd firhjéorp{n(@k@ﬁ@@ §fm%1th¥b|?%z3ﬁpie§w3?ﬁ¥unt of

t hionyl c i1Q about 100
(" or”h s FRRHSREE TGRS AT P RoBl TR A )

pharmaceutically acceptable salt or ester thereof

25 In another particular embodiment, the present invention is directed to the compounds
of formula | or formula IA or pharmaceutically acceptable salts or esters thereof
except for [(R)-5-(3-diethylamino-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid and/or {(R)-5-[(3-diethylamino-5-
trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-

30 yloxy}-acetic acid; and/or any pharmaceutically acceptable salt or ester thereof.

In another particular embodiment, the present invention is directed to the compounds
of formula | or formula IA or pharmaceutically acceptable salts or esters thereof



The correspondi ng N-nethyl conpound XXXIl1 can be readily prepared by

nmet hyl ati on of conmpound XXXI with nmethyl iodide (X). The reaction can be
carried om0 20r/mBB2pr esence of a weak base such pot assi RETER2WONEI1E6 OF
sodi um carbonate, 5 in an inert solvent such as N, N-di nethyl f or mam de,
acetonitrile, or tetrahydrofuran, at 65.C for 5 hours. Transformation of
the olefin XXXIl to the correspondi ng ¢ycl opropyl derivative )(XXIV can be

achi eved &xcept éatl(Rep-ChaypdopentyExy-b-tuiludrodiedndipennemes W EMIN0)iy6 ke 10

ba 1 aai e R R aeBlae B Bt R YR SR B B 11 o) i

sol vent sumﬂhor@meihﬂkﬂemzeneﬁmf@ngl -noétayIgrhinel-B@;, 7, 8ttetralardnaibhitHaten-1.0r

m xt ures thereof,, }'rperatHre bet ween 0 C gqr}ﬂ roomte eratu e for
several hYa¥%- a[qeéFé’P@'m@ O&ERY PNapNageulicaly acqgPig sakepes re‘14 (2006)
6900] . sDi azonet hane can be freshly 15 prepared in situ and used in a

sol ution of ether or dioxane. For exanple, diazonethane is |iberated froma
sol uti on bite fPMppHodHoNhawIresaniirentian @aetbﬁwreeanedrbwytmvaammalon of
aqueous p i il i t he
cycl opr op@ @%n%g]t%ygﬁ%%%eg%% Wg%e%%@% p??’ég P%S@&@é?r@ﬁrﬁ’% | g.
The reactéexamplas. Beneadllyi ed'npummdmoﬁfbenlmads:endm @reparedsapteisg tothegani ¢
base such_as lltﬂ%‘ém hgg xi de or potassium hydroxide, in an inert solvent
such as 1SHAEFSEREAPd PE r"‘ahydrofuran at roomtenperature for several
hour s.jgAs described in Scheme 5, N neiHprhayi on of sul fonam de XXII to

produce the 25 correspondi ng deri vattve XXI'll can be achieved by treating
XXI'l with nethyl iodide in the ence of a weak base such as pot assi um

carbonate or sodium car bonate i an i nert{ sol vent such as

N, N- di et hyl for mam de, acet ahydr of ur an, j enper at ur e
around 70 C fqr seweral h urs 0 The ‘tWHUphé ng re Qx bet ween t he
N- net hyl a Srpound andv 2-

i sopropen 4.4 5, 5-t t HyTI4T, < it OX%QI%!:aPs on( 9 ) to give the

ol efin derlovatl ve XXXVican be car I'n sl '@n as descri bed
above, in the presence pf a palladiu cat al yst such as

tetrakis(triphenyl phospﬂl ne) paI | adi UW(O) WO 2010/ 0181120872506 060156 -
34 - (Pd(PPhR)4), or

[1,1' - bi s(diptenyl phosphi no)\n‘%n\r ocene] di chl o*,\ppaAI l'adi un(11) (PdC12(dppf)),

and a base such as pota a.t er t Msuit oxi de_or: sodi um car bonate, in an inert
sol vent such ¥s N, N-di rmam de or @@ yl sul foxide, at a
t enper at ur e "bet een 130 80 Cfor 15 @” m nutes under m crowave 5

irradiation. Alternativ Gy t he reactlon can be carried out without the use
of a mcrowave at a heatled tenperature ch as 130 C for a longer reaction
time. The conpound ‘Pnt%rest of for b 6f can be obtained through

hydr ogenati on of int er madiat e XXXV, followed by ester hydrolysis. The

hydr ogenati on can be carri 10 aft |/t he presence of 10% pal | adi um on
carbon under atnospheric preséﬁﬂ,\je’s‘\gamc hydrogen in a solvent such as ethanol,
et hyl acetate, or nethanol, ‘ogom t enperature for several hours.

Al ternatively, the hydrogeng a eaction can be carried out using a

m crowave in a solvent such a8 ethanol, ethyl acetate, or nethanol, under a
pressure of 50 psi, at 80 C for several mnutes. Ester hydrolysis 15 can be
acconplished in the presencg of an aqueous inorganic base such as sodi um
hydr oxi de or potassium hy*di?oxii de, in an inert solvent such as 1, 4-di oxane
or tetrahydrofuran, at room.tenpepature for several hours. Schene 7
Conpounds | h, where an al kyl or cycl dal kyl group (R1) is linked to the
aromatic ring through an ether |inkage, can be prepared according to Schene
7, by starting with nucl eophilic substitution of the fluoro-substituted
corrpound SKomppregupkiateigst la can be prepared according to Scheme 1. Starting with

naphthalene-1,5-diol (), palladium catalyzed hydrogenation gives 5-hydroxy-3,4-

15 dihydro-2H-naphthalen-1-one (lll), which undergoes nucleophilic substitution with

tert-butyl bromoacetate (IV) under basic conditions to generate the ether compound



WO 2010/ 018112PCT/ EP2009/ 060156 35 - described in Schenme 3) with the al kyl
or cycloal kyl al cohols XXXVI to give the ethers X)0(1/11, followed by ester
hydr ol ysiwoO 2Covpaerigi on of the fluoro-substituted conpoulrdTX¥2000/0ei1ker s

) (XXVIl can be achi eved 5 by nucl eophilic substitution reactions with the
appropriate alcohols XXXVI, in the presgnce of a base such as sodi um

hydri de or potassium car bonate I n an inert solvent such as

N, N- di met Yy IResiustive aeningtion of émm@tearmﬁd@tb&mteamm@mamﬂoacﬁmemfmedl@y t o 60

T vos T neDfiEh sBhAREE VRidd R Lo Rnatd aPHSE Bptiide Vn SURBRWRES 8171 1 (he

presence ahir@Viaaoiohgdioshlogdaisaltpaiie amuhtw@f Sold Lufnshtﬁwﬂ@nde@alll iaﬁfcbr’ds um

hyd d hyd '
et anyar snGras o st 01 Ko Bgdon ffe Ll £ Tebaridas i o
15Schege. dmpoGRIEARY MEkte Ay drol 852 ithén YMUIGR gHadi Qs dirfds(driReRiet hy|

sul f onam de group can be pre ared as shown in Schene 8 above.
Deri vat i zlat ilbis algo persitle tp synthesizeienestiaoensally pupe @p@p@un@@oaetﬁmtued in

Schene 1 ¥e) (XXVI 1]
pr oduces %%ﬁrp uVH spég’f%n{'nte @rﬁ/d?&@ogr\%rlésé% ﬁcoémounégawt%hﬁél t he
cor r espongisolytidn fof t:mremrenmgdm@dlhtfee NAod €X.d Attenraitivelg sopfjca(t p lidsllaczam e
achi eved atne t h chl orodifl uor onet hane n-22) in the
P esence SHaeERAS A SRS BR T A GLOS Gt THSSh o

1 112P EP 156 - - solvent such as N, N-di net hyl f or mam de,
2010/ @38112PCT/ EP2009/ 060156 36 I h di hyl f i d
acetonitrile, or tetrahydrofuran, at 70 C for several hours [reference:

Pet ko, K.o#tydsexy-R4<ih o%bnamthabn&glaﬁi(lﬂ) @fueh stegmmegsiglyGoz)lableo3o] . 5
Hydrol ysi ée%r%e Bf %‘JPGZ h&&@é%%ﬂ&n gt tﬁé\@né‘%'é’&oﬁ 1??1% r%‘égt?éri &h g@” be

carried ce~or an aqu us |norgan|c se such as so

hydr oxi decarrleqimuamstharprég@cemf@alladmrrmn carboh ($@>%\yendersmﬂ1psa$r&ssmmlloﬁxane
or tetrah ofuran room e erature for several hours at., 40 C for 1
o 1o gt Bhaer N 2 SRR SHPN SRR ARORAIN - thag]. ethy

N-f U%O”@ééléiﬂe, §HHeﬂﬂb?r{6I,@ 80N ‘THdr sedérabBosepar ed as shown in Schene 9
above. Derivatization of the N-H sul fonam des
The nucleophilic substitution reaction of 5-hydroxy-3,4-dihydro-2H-naphthalen-1-one
(1) with tert-butyl bromoacetate (IV) to give the ether compound V can be
accomplished using methods that are well known to someone skilled in the art. The
20 reaction is typically carried out in the presence of a carbonate base (e.g. cesium
carbonate, potassium carbonate, or the like) or potassium hydroxide in an aprotic
solvent such as acetonitrile, N, N-dimethylformamide, or dimethyl sulfoxide, at a

temperature between 50 and 100 °C for several hours.

25 Transformation of ketone V to amine VI can be achieved via reductive amination.
The conversion can be carried out in stepwise fashion by treating ketone V with
ammonium acetate or ammonia to generate the corresponding imine, which can then
be isolated and reduced with a suitable reducing agent (e.g. sodium borohydride). It
is also possible to carry out the same reaction sequence in one pot, with the imine

30 formation and reduction occurring concurrently with the use of reducing agents such
as sodium cyanoborohydride (NaBH3sCN) or sodium triacetoxyborohydride
(NaBH(OCOCHs)3). The reaction is typically done in a solvent such as methanol or

tetrahydrofuran, at a temperature between room temperature and reflux temperature



15 VIIl (prepared as described in Scheme 1 above) via a two-step process

gi ves the hydroxynet hyl -substituted i nternedi ates XL. Conversion of the
hydr oxymewbybiodasiigat i ves XL to the correspondi ng fl uor ecetErgéooanabegs, by
treatment with diethylam nosul fur trifluoride (DAST), followed by ester
hydrol ysi s, produces conpounds of intersgst |Ij. 20 Conversion of conpounds
VIII to the correspondi ng hydroxymet hyl~substituted sul fonani de derivatives
XL can befoasaverabldows. @hiralshsereptograpiyss thmumwsamtbyh@apa@tmerm et

ohi of omret S ine Soiehic 4 E i ohahab o BHERL FElnRby St & Radfiiter & Fonzy

et her 25 ammétmes t he hydroxynet hyl - substi t ut ed derivatives XL.

2010/ 018112PCT/ EP2009/ 060156 - 37 - Conversion of alcohols XL to the
correspondi ng fluoromet hyl -substituted derivatives can be acconpli shed by

L1 eat TNt Uy dlihtdpihe ahiaesbBbusd YL IH96I R BRIER <9 vilgSe bR by
Beauve, C. et "al. [ Tetrahedron, 3011 I—%drol ysis of t’he

resul ti ngSLd%lna‘t@ﬂ@‘ldﬁ@sOftSrﬁ@CHtEE%Iy"ItD gIVHmJlfloeanftlde laanee easilyi ed out in the
presence [ X aSSI um
Ry ot dedosc RiRIHE 8P AR ERP W DG rens ST B Ve dbe ™

room t enpiert@bicialy cfewnecteuanahe besehce of adiaséGuth fagrtridthhlauiine,10Schenme 10
Conpound of inter | k can e prepared accqrdjng to Schene .. Benzyl ati on
of Ehe sl SRR YRSV HOBE SRt Dy B e g R 1t SREDEhE oy T vat | ve
XLIT. 16 Skdibém seeHRkidichibreatdihait, RREwRRMNIC! he-dibXand rtemdkiRirstuldn end
1-ethoxy-vinyltributyltin 15 (XXI'V), followed by acidic workup, produces

t he ket on@ixres therghf, & reem temparabeetfenh@hevised to the gemdi fl uori de XLIV
upon treatnment with nucleophilic fluorinating sources. Debenzyl ation of the
gemdi fluoro derivative XLIV gives the N-H derivative WO

2010/ 018 1NNPITBEZ0 09 LOBPDERds VBBLo-prtivce ﬂésetcmrrelspdn@ihgsiesivatﬁveshx dénHbe

derivative XLV n es the co nd of n Benzyl a |on f the
Sul t onam gissad Sy EeShiRemSodHER N kA B e A S s
achi eyed @é(setélﬁﬁié@ﬂotéﬁlbmérborﬁﬁt@@%@alhﬁt c&%@ﬁﬁﬂéem(aﬂinbrﬂébl\ﬁé?ﬁsgét‘?égnce of

a weak base such as potassium carbonate or sodium carbonate, in an inert
sol vent sNdVrdbi%etNW@rm%ﬂﬁy@CfQS@WﬁHﬁd%teté@etd&fvf&ﬂ o6 655F ToBPeMEr of ur an, at

a tenperature around 70 C for several hours. 10 The ketone XLIIIl can be
obtained by the Stille coupling reaction between the brono derivative XLII
and 1-et hIdx@rotMsiwdﬁtcdnhpﬂwid’si\ﬂll@X}X Yjvesttio¢ howle da.bhheasiagtion barulbelc;aﬂiesj W th
hydrochlort Cld erature to 70 C f a ri O mnutes to
T hour s P indiepre3ente Al BHESER Hhftarte firsaidiayaiiraTiefgod 11 o
coupl RDg p&@siu@hydBOXiN®) i6 ahlisert 8bERTs Witad N4tdiexdieesesegh@irofuraaldtadi um

catal yst such as
room temperature for several hours.

Alternatively, the optically pure enantiomers of compounds of interest la can be
obtained via the same route as described above starting with the racemic amine

25 precursor for VI (Scheme 1, step 3, prior to resolution), and using a later step chiral
separation of the racemic compounds corresponding to VIII, IX or la.

30

Scheme 2



15 tetrakis(triphenyl phosphi ne)pal | adi un{0) (Pd(PPh3)4) or [1,1'-

bi s(di phenyl phosphi no) ferrocene] di chl oropal | adi unm(11) (PdCL2(dppf)), in an
i nert solwernpiwustizas N, N-di et hyl f or mam de, tol uene, diPOXA®P2(009/060156
acetonitrile, or mxtures thereof, at a tenperature between 80 and 150 C
for 1to 18 hours under an argon atnobsphgre. Alternatively, the reaction can
be carried out in the presence of 20

tris(di benzylideneacet oneydi pal | adi um(0) (Pd2(dba)3), and triphenyl arsine
(Ph3As). Transfornmation o%e @ e XLIIl to the gemdifluoride
derivative XLIV can be ac

such as di et hyl am nosgul f ur ot rit: q Hel
bi s( 2- met hoxyet hyl )Jam nosul fyr t uori de CH3OCH2CH2) 2NSF3 Vs

( Deoxo- Fl uor rea a.a-difluorogm neg N, N- di et hyl - hfluoro-(m
met hyl benzyl ) am ney(DFMBA), either with of out a suita | vent such
as tetrahydrof uras dichl Oﬁﬁggfg_ ane, or mgtures thereof, ap a tenperature
bet ween room t oratwire an 80 C for si(/eral)qhours (refefence: Lal, G S
et aL, J. Od.'\€heth 64 (1999) 7048) .- B0 OO 2010/ 01814XBCTHEP2009/ 060156 -
39 - Palladiumon carbon in a suitable organic solvent such as/ethanol at a
tenperature around 60 C for several hour$. Ester hydrolysis of XLV produces
t he conpound of interest I k. The reactiof can be 5 carried oyt in the
presence of an aqueous inorgani c A¥ZEHMauch as |ithi um hydroyi de, sodi um
hydr oxi de or potassium hydroxide, ixyx an inert solvent sych”as 1, 4-di oxane
or tetrahydrofuran, at roomtenperature for several hoyfs, BFS&EE™D C for 1
hour. Al though certain exgnpl ary enbodi mgnts are,dgpi gt ed and descri bed
herein, the 10 conmpounds  of the present inventiongcan” be prepared using
appropriate starting matéri & s according to the Yrethods descri bed generally

herein and/or by met YOS ayai | abgeps&gneqne p ary skill in the art.
I nternedi ates and fi n@ ghpougds were puri

] ei ther flash

chromat ography 15 and/lor preparative HPLC (hilgh performance liquid

chromat ogr aphy) . Fl ag? chr omat ogr aphy was perforned using (1) the Biotage
SP1 TM system and t Quad 12/25 Cartrid E)dul e fromBiotage AB) or (2)

t he | SCO Conbi FI asWﬂr)o chr omat ogr aphy ins ? unent (from Tel edyne | sco,

Inc.); unless otherwfse noted. The silica g¥ brand and pore size utilized
were: (1) = Shi t] i 7.6\ < ! it age AB);
(2) Sili c%%%@%‘trﬁggi tC ﬁ@él&@?@g%@i@\é%é% Qgﬁf‘?‘?ﬁﬁ"&%@é%ﬁgg&tm cron; or
(3) ZCX fsyihadingdpoachishawy iChshemel 2. Reductionl of iherketenez¥:to 269H- 300 nmesh or

300- 400 h. Pr rative, HPL rforned _on [ ever ha ol um
ooimg an S TespenSRRERhR B0 Rd xR Bhn Bk e EhoB i SRS RER RN B Var or s
??r por 3\; lt eHildal catabisn 61; foerhnabX ¢pr £%/ﬂ1i(a5 c[aigmst @lﬁl’éwri’gc):cyfgéﬂ@lirfml)ac%& ;:(ollg gn

rom ers, rpar 1on), Or arl a r sul r - coO m mm
T om Varmasi e Th e aekeass of it s9oHRVIBIITe aectenesul ho Ry dasy

spect r onegdin b iilRMRl isWRen BERTHIIRE the aRth@nYdrbeRplifie s&RANVRECY YA sfepm VAt ers
Corporation), a Waters(r) Alliance(r) 2795-ZQTnR000 (from Waters

Cor por at i piopess Riasstethe(algorph M is eonviegted TenthiPeorsgs ponding asdearalapue vttt i on)
o oot PR BB AL AR LEEo BB BB o,
HRVS dat a(DRPA) avd d8adibzabieyahs] 14l @juhagc-V rener (DB JatHydsogetatpowithebade
| ndi cat edc'leriv\!:l\%)vez,ofcl)I%v(\?eld8 Ei% %rzggrégrﬁzv%%gékﬂgr%%r?rgethylsiIane and methanol, gives the

amine hydrochloride VI bearing the desired stereochemistry. The key intermediate

VI can then be converted to intermediates IX, and subsequently transformed to

compounds of interest la, as previously described in Scheme 1.

15 Additionally, the chiral alcohol XI can be converted to the key sulfonamide

intermediates IX via a one-step Mitsunobu reaction with the appropriate



- 40 - Nucl ear magnetic resonance spectroscopy (NVR) was perforned using a
Varian(r) Mercury300 NVMR spectroneter (for the HNMR spectrum acquired at
300 MHz) wocow/Nsrizan(r) |1 novad4d00 NVR spectroneter (for PCEPRINNBSEPECT rum
acquired at 400 5 MHz) both from Varian Inc. NVR data is provided for a
particul ar internediate or conpound V\/n%re i ndi cat ed. The m crowave

assi sted reactions were carried out in 3 Biotage InitiatorTM Si xty (or its
ear |y nodsulfonagfidesXmbi Etsta&y@yAB)lyaw tdoproducErRbDipocog o{ iNjerestdalcapvnembgas

addition 10 n Chiral separation wa
per:‘olr med® %r{)géﬁﬂgsgﬁ%v"g Iy ??%Eg/l gﬁh%ﬁé&%ﬁ?ﬁ%hy (ISFC) EsPng aI Mul ti Zr an(r)
[11 instrunent (from Thar Technol ogies, Inc.). 15 Al reactions involving

t d d t at h R t
her e usedRadurioBd Jaakeioam L brie MR LaBPrer XL 8 dBhRbr w se noted.
PART | 5 P&E&rﬁﬁeab@mé% Bgﬁgmalygmm G- ROS" 29RKbIBReREsLIfony )

3-fl uoro 5-trifl uoronet enzenésul fonvl chl ori m xt ure of
3-fl uoro- EQtdlpmeantbam-Hgam|ph]e(m€tﬁybne) (Lﬁhé’nlgm(5(D()rmola)3|mﬂartqataly$lor oacetic

d (100
e oot TRl R e of red Bt it Scid e RV BRlte B8 resoai um
nitrite (&:2nwlarG8tioyat rbomrte&fpembﬁa"fo%éevér)al ﬁkﬁ@@v\aﬁ@tr@v\%{t 44>Qrionahether The
m Xture was stirred for another 10 m nutes e oured into a

stirred mextQws sreferepees Fadl & €126 AT @G‘?’T’urséﬁs1 1a§: 1(99@?)5] T:NVagious

sul f urgdi X 0, 0 e I) chloride (9.2 g, 93 nmol) and
copperl?l)Rcﬂﬁ§$‘?dgHéﬁf0qntng%0EH§b gm g? 0 C The resulting reaction

m xture was allowed to warmto roomtenperature and stirred for 15 hours.

sthyl wsBrsPaeat BB BB sleoTsitRkS X% BlEe Bolt B3 gt e 88
conbi ned aMgodgue( wuay@h@hvwmdrty&ﬂm@moaoﬁhst&reswe‘rﬁlmy dar bebenievdd bygh a
Ohr ot oQVERINg & TUMNE SyIOTRAINEYY AT Dabe B RARREORR A e DRt 18- U

3-fl 5 whi t
o gq’!(%?eglg%%%%%@é[gfﬂemwhe@?[%'@%U)f@f&é'r aﬁwg@rbbg%oﬁéltlang?tzé%n@1%11) 1IH e

NMVR (400 Weecmcz)anamﬁﬁﬁfer 18 hpgrs im gq)inert solvent sigeh @ tauenedomVE, 1 H);
7.74-7. 76dlfr%gwfolrm§qué—|z Preparation of

315-di-tef enzénesul fonvl chloride -S--C 0- sci 10 To
1,3,5-tri-tert- butyl benzene (1.5 g, 6.1 mml) was added chl orosul fonic
tirred at. 0,C for 30 minutes, the reaction

d (4 t 0 C b
o e THlaREeRaEn Do P AR RS LGS % o SR Or e s VG oot U e
was t hgn Mﬁ@@ichlﬁélﬁ\{)bﬁﬁb\é@%ﬂfed&ﬂ ifkde eré@eﬁé,‘é bﬁS% Iébiun 8h eBlsyronet hane

(20 nmL x 3) he conbi ned organic | ayers were dried over sodiumsulfate and
concentr awr&frl%O\m geessTreeofifydreas it @é reR(s tguperatwa for1.ed1auwmin @raaaniegr aphy

(0- 20% et ot yf:ﬁtaé étl’{'s{]%%fe Ony?ﬁh%hp%? 8fh%{1§gf ord

3,5-di-ter benzenesu ori 0 ng, 50%9 as a yellow solid
[ reference: Guthrle R D et al. Aust. J. Chem 40 (1987) 2133; R s,

Comel i s ‘ﬁtme i’%tsu%obu reamtlon %etwepeenrtwenalc-:lgh%l gerlvat(ll%@ndjt sLIfonamides Xl
25 is well known to someone skilled in the art. The reaction is typically carried out in the
presence of triphenylphosphine and diisopropyl azodicarboxylate, in a solvent such
as tetrahydrofuran, or 2-methyl-tetrahydro-furan, at a temperature between -10 °C
and -20 °C.

30 The conversion of key intermediates VI or IX to the compounds of interest la is then

carried as previously described in Scheme 1 above.



20 Preparation of 3-nethoxv-5-trifluoronethvl-benzenesul fonvl chloride
3-nmet hoxy-5-trifluoronethyl -phenylamne (10 g, 54 mol) was added to
trifluorosoeaevionismed (100 nl) in a 250 nL flask, and thecCwErPRMwBomEs cool ed
to OC. Concentrated hydrochloric acid (10 nL) was then added slowy to the
reaction 25 mxture, followed by the dropw se addition of a solution of
sodiumnitrite (4.7 g, 68 mol) in watér (5 nL) over 20 mn. The m xture
was stirred for another 10 minutes afch@n@ 3and then poured into a stirred
m xture of acetic acid (120 nL), sulfurous acid WO

2010/ 018112PCT/ EP2009/ 060156 - 42 - (0.94-N aqueous sul fur difoxi de
solution, 120 nL, 113 mml), ¢o ride (9.2 g, 68 ) and
copper (1) chloride (100 ng, 1 he reaction m e was

al lowed to marnltoNﬁqulteﬁp for 15 h&ur t hen

treated with water (200 9Ly aqued¥isl ayer was extractied with ethyl
acetate (100 3). The contsi ngthebhgani c | Byler s yer & dPi ed ever sodi um
sul fate, filte rough angl ass @$i and concent @ in vagyp. The
resi due was purpfied by cetora chrohat ogr aphy—(26% ety acet ate—n
petroleumethef) to afford 3-net hg?/-S- trifluoronmettyl -benzenesul f onyl
chloride (3.9 0o 27% as a white id [reference: eney, R J. etal., J.
Med. Chem #4 (2003) 1811]. 1H%J(’4oo MHz, CDCI 10 ppm 7.89 (s, 1 H):
7.70 (s, 1 H; 7.50 (s, 1 H; 4700 (s, 3 H. Pre tion of

N- net hyl - 3, 5-¥i s-trifl uoronet hyl - B¥nzenesul f onam de Xv ypi cal preparation
for non-commercial N-nethylsul fonamdes XIl) FF 15 A solution of 5.0 g
(15.69 mmol ) of 3,5-bid-trifluoronethyl-benZenesul fonyl chloride in 25 nL
of THF was added dropWifsé to a cold (0-5 )~ @6% aqueous sol utiFoIrFl of
eaction

met hyl amine (3.0 g, 3 mol ) over 20 ni s[ The resul tifig

m xture was stirredif aqu%gEJAonal 1 %o A5 C, and t ugnched
with water (20 nml)y~-Sand e@rao ed withNgeshyl tegt-butyl eh ML) . The
organi c | ayer was _&efarated 20 and washead W

ith 2 x 20 m_ wflwat er; rt hen
20 mlL.” Hept gne 0 m.) was added,

concentrated t .:@. ure of approxi
and the resul tiyg xture was concehyfated at 40 C190_t ¢ to renove net hyl
tert-butyl eth to a total volune od 60 nL. Heptane aydition and
concentration |was repeated a second tinme. The resulting precipitate was
filtered andPwa®@hed wi th heptane, othen dried under vaguum overnight, to
furnish 25 2 g of a white sol D#. which was usedH@i tfout further
purification. PART I'l: PREPARATI ON OF COVPOUNDS OF | NJEREST EXAMPLE 1-1
(preparation actording to Schene 1Vt m=tor2 !

Compounds of interest Ib, with sulfonyl or sulfinyl groups on the aryl sulfonamides,
can be prepared according to Scheme 3. A sulfonylation reaction of ((R)-5-amino-

5 5,6,7,8-tetrahydro-napthalen-1-yloxy)-acetic acid tert-butyl ester hydrochloride salt
(VI) and 3-fluoro-5-trifluoromethyl-benzenesulfonyl chloride (XIIl) gives compound
XIV, which upon methylation is converted to the corresponding N-methylated
derivative XV. Nucleophilic substitution of the intermediate XV with thiols XVI affords
the sulfanyl compounds XVII, which can be transformed to either sulfinyl (m = 1) or

10 sulfonyl (m = 2) derivatives XVIII via oxidation under controlled conditions. Ester

hydrolysis of XVIII produces compounds of interest Ib.

Sulfonylation of the amine hydrochloride salt VI with 3-fluoro-5-trifluoromethyl-
benzenesulfonyl chloride (XIII) to give sulfonamides XIV can be easily accomplished
15 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, diisopropylethylamine,



WO 2010/ 018112PCT/ EP2009/ 060156 - 43 -
{(R)-5-1(3-fluoro-5-trifluoronethvl-benzenesul fonvl)-nethyl -am nol -5, 617, 8-
t et r ahvdrwonapitibaken- 1- vl oxv}-acetic acid F PCT/EP2009/060156

5- hydr oxy- 3, 4- di hydr o- 2H napht hal en-1-one (I11) 0 50H To a m xture of

1, 5-di hydr oxynapht hal ene (25.0 g, 156 _%QI ) in isopropanol (150 nlL) and an
aqueous (40 nL) solution of sodium hydroxide (6.3 g, 157 mml) was added
10% pal | aplrigine or dimeitl- rmiomé)ylatrninemmsemj@emaﬂ golvamiessucbast i on mi xt ur e

et r unerdCHERESHAY) S ol PEicsgnf, S AR AR R G BB 0, 2 oom

t enper at urcem tenepdrares fomemoursr e was filtered through a pad of Celite(r)
(a diatomte filter fromWrld Mnerals Inc.), and then washed with
i sopropanol (200 nmL). The conbined filtrates were treated with charcoal at

50 C feor f. I\W@t‘H?I’atléﬁ%f R 'E:oWﬁfo‘%mH')th% FoditeOHs '@ieﬁvé’%s@fv €8h ibk&ichleved

(diatomte fil | sopropanol was renoved, and the resulting solution was
15 adj ustleyitreating @ﬂnbcburadax with ipyethyldodifein Hecpresenceosf aveelshesasech as

hydr och! ot igeQhkarlii 80 el oBahie B Sl g RaneRced yThe sol i d vas

col l ected ed over vacuum at 50
C to gi vedinetiyyfioonypridel-atietonitriiz? b tm@mybadf@naﬂlabm (CI&r.E)hgurSBO% as dark
brown solid, which was used in the next step without further purification.
M5 cald. (calculated) for C1O0HL002 162, obsd. 20 (observed) 163 [(M FH) +].

WO 201g/ 0&&&4&8@% SRR PEFLRE ﬂuofbélsubst.tuT@d aoﬁqbbuﬁ@wmm tHils M1 to
5- hydr oxy- 3, 4-di hydr o- 2H napht hal en- 1- one and cesium

, nmol
car bonat egiy8 e 3gikyitfamsnalogueseVIbaan beld@n(esrm&mr)esm@e abelease.suchbut yl
bromacet at ﬁot%%?.uﬂu &Erb&ﬁée”?@é dm aég[ B%Tét {fe WG %thpl'aleQéJEfHa 5 After

over ni ght rrrrn ure, t reacglon m X was filtered
t hr ough asqdmt(sbcﬁ:@bw Mdl)ne(daylﬁwrraamme eilrhelhyésl)lfoxa:led eW&ndmbdva/cettcbr et hyl

acetate (100 ni). Th onbi ned filtrates c reduced
o esaur o WSS e ROE AadepReaiesmieaaiDan il ¥ i B ate 0 6bho ) and
wat er 1620@idtkexXufder midfowwd\@aifadiation. Alternatively, the reaction can be also carried

out without the use of a microwave at a moderately elevated temperature for a

longer reaction time.

Oxidation of the sulfanyl compounds XVII to the corresponding sulfinyl or sulfonyl
20 analogues XVIIl can be achieved using an oxidant such as hydrogen peroxide or m-
chloroperoxybenzoic acid (m-CPBA), in an inert suitable 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.
Alternatively, OXONE/alumina can be used under controlled conditions to give either
25 sulfoxides or sulfones XVIII. Typically, the reaction is carried out in a suitable
solvent such as ethanol, methanol, acetone, dichloromethane, water or mixture
thereof, at the temperature between 0 °C and reflux temperature for several hours.
Formation of sulfoxide or sulfone relies on the stoichiometry of the reaction and
reaction time. (reference: Llauger L., et al., Tetrahedron Lett. 45 (2004) 9549-9552;
30 Kropp P.J., etal, J. Am. Chem. Soc., 122 (2000), 4280 -4285).

Hydrolysis of esters XVIII gives the compounds of interest of formula Ib. The reaction

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



| ayer was concentrated under reduced pressure. Col um chromat ography
(silica gel, 10 100-200 nmesh, 5-10% ethyl acetate in hexane) gave

(5- oxo- 5,Wp2pBytistizahydr onapht hal en- 1- yl oxy) - aceti ¢ aci #Crapreodmsoise est er
(12.1 g, 71%. M cald. for C16H2004 276, obsd. 277 [(MFH) +].

((R) -5-am no-5, 6,7, 8-tetrahydro- napht hal en-1-yloxy)-acetic acid tert-butyl
ester 15 hydrochloride salt (VI) NH2. (%I To a stirred solution of

( 5- oxo- 5, Bydrogde er patagdiuor hpphxidal Breninglteopentsech as dct-dioxene but yl est er

(76.6 g, 0.2 I n hanal élOrrL dded anmoni um acetate (299.0
g, 3.88 rFSFr?QﬁV%HrB%%ﬂﬁEy’maeﬁlpc? %Wgeefoéaé\’%,\r%grﬁg%rg' a solution of sodium 20
cyanobor ohydride (17.4 g, 0.28 nol) in nethanol (100 nlL) at room

t enperature under nitrogen. The reacéion m xture was stirred at room

tenperature for 4 days until no re races of starting material was
detected (as nonitored hy TLC, ethyl acetate : nethanol=10:1),. The reaction

m xture was then conce'ptFrgt ed under redueeg-mppressure. To the i due was
added saturated sodi um %ar banafe sol ution

O 2010/ 018112PCT/ EP2009/ 060156
- 45 - (700 nL), andyt esul thng sol Gfi

Yag extract edow R
di chl or omret hane (1Q0% r3). The cowbfned of ganic | ayer s‘s\ e gried over
anhydrous sodi um suff@te, filx®red, _aad @oncefftrated in Wacuo toRafford a
sem -solid crud uct, whieh=wd urated u@@ et her (150 nl),
and then treate 8M hydrochl oiyrc~acid in ethyl S5\acCetate (70 nmL). The
resulting white grecipitate was fildered, and washed va th anhydrous di et hyl
et her, then d:ajﬂrﬁ at 55 Cin an oyen to afford (5-am[no-5,6,7, 8-
t et rahydro-na hal en- 1-yl oxy) -afet@ c acid tert-butygl @ster hydrochl oride
salt (54 g, 6% as a white sol+dth Chiral separation by supercritical fluid
chromatography (Sk¢) (using Thar Tegfnologies, Inc. 's Miltigram(r) 111l
instrurment, Daicel(r) OD colum 5x25 10 cm 30% net hanol , 200 nlL/m n)
af f or ded €ompBu(ds ahinterest, 16, candet mepateddrcoaping tabenerbe yl, by ywuckoehilic aci d

tert-butyl ester hydrochlaqride salt. M5 cald. for Cl6H23 277 sd. 278
(ES1 1 [ LRy Bon RESERA R e EoEiriano By R sp bt EPA HNERA DYas Rios

est abl i shgih e Apprapristeramings XX o greangianahd-eobstftutelentenhediaremx ng

4-i odophenyl sul fonam de derivative.

[ (R) - 5- ( 3tpwsd By bageicetalwrashestayNydsaivsiénesul f onyl ani no) - 5, 6, 7, 8-t et r ahydr o
napht hgl en-1-yl oxy] -acetic acid tert-butyl ester F 20 To a sol ution of
((R)-5-am no-5, 6, 7, 8-t etrahydro-napht hal en- 1-yl oxy)-acetic acid tert- butyl
est er hydflehudeppllicallstifutiondofdhe Bua® groop of aarhpiiung KV witprvaliguset hyl ani ne

(1.36 m, _7.8 ). in dry tetrahydrof.ur 15 add -f.l uor o- 5-
(7111 uor SRy B asrBras id SR S avEER e 48 BB T v e om
t enper at uthe. préSendecofreeioadd suthnaskéadiemwaaridé) patassiain danioondtengresesium, e
overnight, and then WD 2010/018112PCT/ EP2009/ 060156 ,
carbonate, in an inert solvent such as tetrahydrofuran, dimethyl sulfoxide, or N,N-
15 dimethylformamide at a temperature between 100 and 150 °C for 15 to 60 minutes
under microwave irradiation. Alternatively, the reactions can be performed at an

elevated temperature for a longer reaction time without microwave irradiation.

Hydrolysis of esters XX gives the compounds of interest of formula Ic. The reactions
20 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.

25



- 46 - concentrated. The remai ning residue was partitioned between water
and ethyl acetate. The coll ected organic | ayers were washed with water,
dri ed ovewormagvasiiam sul fate, filtered, and evaporat ed POTERCVWI/N6HS@SH
chromat ogr aphy (Redi Sep(r) Flash colum from Tel edyne Isco, Inc., 230-400
mesh, 0-10%ethyl 5 acetate in hexane) gave

[ (R -5-(3-fluoro-5-trifluoromethyl -benZénesul f onyl am no) -

5, 6, 7, 8-t et rahydr o- napht hal en- 1- yl ox3¢hem@bi c acid tert-butyl ester (867
ng, 529% . MS cald. for C24H25F4NO55 503 pbsd. 504 (ESI+) RMF1-01.
{(R-5-[(3-fluoro-5-trifluoronethyl - sul fonyl) - met hyf.- mno] 5,6,7, 8-
10 tetrahydro-napht hal en- 1- yI,pxy} acetl c cid tert- butyl es F To a
sol ution of

[(R) -5-(3-fluoro- SNWHCflpogo hyI b nzen S rfon IamHgm .

t et r ahydr o- naphthalign- 1- ylcljox acetlc aid tert" utyl e t@r (800 ng, 1.59
nmmol) in 15 N, hyl f of mam & ) Were_added gsi um car bonat e
D

(483 ny, 3.5 and i odwsret han pL, 3,18 nmp a2 room t enper at ur e,
and the resul ti m xture was stirsed overnight. Thedaeaction m xture was

then partitiongd between ethyl adetate and water. The coll ected organic

| ayers were sted with water X)? then brine (2x3, “ried over nagnesium

sul fate, filtered, and concenteated in vacuo. 20 sh chr omat ogr aphy

(Redi Sep(r) FIVash colum from TeF¥dyne |sco, Inc., 29D-400 mesh, 0-40%

et hyl acetate in hexane) gave F ]
{(R)-5-[(3-flu /l) “trifluor o*f‘rEThyI benzenesul f ony1) - net HyT[-ani no] - 5, 6, 7, 8-t

et rahydr o- naph en 1- yI o] t| c acid tert-butyl est 5,_77 ng, 70% .
MS cald. for 4 g E% 518(E§I+) RMFCH)\g
2010/ 018112PCT/ EP2 615 -

{(R)-5-[(3-fl uoxsv5- tr orrethyl benze quon thyI am no]-5,6,7, 8-
t et r ahydr o- napht hal gn- {y}{acetic_acid F | m sol ution of
{(R)-54(3-fluoro-5-trif Iouor orre hyl - benzenesul f. fony met hyl{- am no] -
5,6, 7, 8-tetrahydro- naplithal en-1-yl oxyl -acetic aci tert bytyl ester (50 ny,
0.097 mml) in tetral—brgroofuran (0.5 nm.) was add 3 N sodijum hydr oxi de
solution (1 nL, 2 nmpl). The reaction mixture Was stirred|at room
t enper at ure over ni ght .xnJet rahydr df uran was renowggy under peduced pressure.
The remmining solution was dilutgdfwith water, and washed wi tdalet her. The
col | ected aqueous | ayer was aC| fiyed 10 with dilute hydrochlgiic acid to a
pH of about 2, and then ext ag ®e times with ethyl acet @ fThe
organic Iayers were dried 6vVefysodiumsulfate, filtered:® \aNn&\cnc trated
under reduced pressure t A6 pure
{(R)-54(3-fluoro-5-trifl t hyl benzenesul f onyl) - net @@ no]-5,6,7,8-te
t rahydr o- napht hal en- 1-yl oXyl -acetic acid (13 ng, 299%. cald. for
C20H19F4NO6S ( ESI +)[(MF/|Ea +] 484.0812, obsd. 15 484.0821; 1H NWVR (300 MHz,
DVBO-d6) 5 ppm 13.02 (s, LgH), 8.18 (t, J = 9.2 2 Hiee 804 (s, 1
H, 7.11 (t, J=8.1 Hz, 1 H), 6.71 (d, J= 8.1 e, 119,%6.67 (d, J= 8.1 Hz,
1H, 5.14 - 5.26 (m 1 H), 466(s 2 H), 273(d J-169Hz 1 H, 2.56
(s, 3H, 2.28- 2.46 (m 1 H, 83 (br. s, 1 H), 54-177(m2H),
1.40 - 1.8t ﬁ’%lspf ke ccz*opwrwrcpfamtiewt apeieis ibwstested in Scheme 5.
((R-5-a I L ig . tert-butyl
cster hyde QoG ST B S BD e 2oF I i BE BipmeSBLA LAY dy

5 sulfonyl chloride XXI gives the corresponding sulfonamide XXII. The sulfonamide N-

H in XXII can be substituted with a methyl group to give the corresponding derivative
XXIIl. A Stille coupling reaction between the aryl bromide XXIIl and tributyl(1-
ethoxyvinyl)stannane (XXIV), followed by acidic workup, produces the ketone XXV,
which can then be transformed to the gem-difluoride XXVII upon treatment with

10 nucleophilic fluorinating sources. Ester hydrolysis of the methyl sulfonamides XXV or

XXVII generates the compounds of interest Id and le, respectively.



WO 2010/ 018112PCT/ EP2009/ 060156 - 48 - NH2. HC

((S)-5-hydroxy-5, 6, 7, 8-tetrahydro- napht hal en- 1-yl oxy) -acetic acid
tert-but yWwoesteems(1xXl) OH 5 To a flask containing 124 ngCT®EP2@3/00015¢ ) of
di - mu- chl or obi sRpcynene) chl ororut heni un(11) ([ RuCl2(Cl0H14)]2, Strem
Chem cals, Inc., CAS No. 52462-29-0) angd 153 ng (0.416 mmol ) of

(1S, 2S)-(+)-N-p-tosyl-1, 2- di phenyl et hyl'enedi ami ne (Al drich, CAS No.
167316-27-0) was added 50 nL of a preforned m'xture of formc acid and

triethyl agi i.n 5: I ' . . I

stirrot aporauid BorisdnaRie bEIHonf Sl I WA bREe NV )

T|hen ;I.O gbfr&@nbgulgm?l ¢ft1|Oigdé @fﬂb}@o §i,V§,t\ﬁ/e §ulf@iefrﬂlhgdfxll dé@fpbé iegb@n %-
oxy)-acetic ac e u r (v, ar e escri bed above

gddeé an@CIRPe %@PFI'BH ¥ %9?@" g@'tPrSQHPe&ne@iﬁ]édl'rh#@r GEY c'lf‘@r’?ﬁ%? ur e

Upon gas |§\f%|éél|f&brﬁé@|oﬁpiﬁrfhé‘gre§e'h%ero%%is@%u@hé%%ﬁ@th‘{)%%uﬁé’o' ed to 33 C
internal tenperature over hour, and then stirred for an additional 24

hours at diBogroppashylaming, eyridingt o dimeday!oyedincbul- @mjlrienn@rﬁultaélamaeér bath,
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tris(dibenzylideneacetone)dipalladium(0) (Pdx(dba)s), and triphenylarsine (PhsAs).

Transformation of ketone XXV to the gem-difluoride derivatives XXVII can be
accomplished with nucleophilic fluorinating sources such as diethylaminosulfur

30 trifluoride (DAST), bis(2-methoxyethyl)aminosulfur trifluoride, (CH30OCH>CH;),NSF3
(Deoxo-Fluor reagent), a,a-difluoroamines, or N, N-diethyl-a,a-difluoro-(m-
methylbenzyl)amine (DFMBA), either with or without a suitable solvent such as

tetrahydrofuran, dichloromethane, or mixtures thereof, at a temperature between
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isopropenyl-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane (XXVIIl) generates the
corresponding isopropenyl compound of structure XXIX. Ester hydrolysis of tert-
butyl ester XXIX, followed by re-esterification with methanol gives the methyl ester
XXXI, which is further N-methylated to yield intermediate XXXII. Treatment of olefin
XXXII with diazomethane (XXXIII) followed by ester hydrolysis produces the
compound of interest Ig. N-Methylation of the bromo-substituted compound XXII
gives the corresponding derivative XXIII, which is then transformed to the N-
methylated olefin XXXV via Suzuki coupling reaction with 2-isopropenyl-4,4,5,5-
tetramethyl-[1,3,2]dioxaborolane (XXVIII). Hydrogenation of the olefin XXXV, and

subsequent ester hydrolysis affords compound If.

The Suzuki coupling reaction between compound XXIl and 2-isopropenyl-4,4,5,5-
tetramethyl-[1,3,2]dioxaborolane (XXVIII) to give the olefin derivative XXIX can be
carried out in the presence of a palladium catalyst such as
tetrakis(triphenylphosphine)palladium(0) (Pd(PPhs)4), or [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (PdCl(dppf)), and a base
such as potassium tert-butoxide or sodium carbonate, in an inert solvent such as
N,N-dimethylformamide or dimethyl sulfoxide, 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 heated temperature such as

130 °C for a longer reaction time.

Ester transformation of tert-butyl ester XXIX to the methyl ester XXXI can be
accomplished in two steps. The first step involves a base-catalyzed hydrolysis of

1. 85-
N

(t,
5.23

57
WO

XXIX to the corresponding acid XXX. The reaction can be carried out in the presence

of an aqueous inorganic base such as lithium hydroxide or potassium hydroxide, in
an inert solvent such as 1,4-dioxane or tetrahydrofuran, at room temperature for
several hours. The methyl ester XXXI can be obtained by treating the acid
intermediate XXX in methanol in the presence of a catalytic amount of thionyl
chloride under microwave irradiation at a temperature of about 100 °C for 15 to 30

minutes.

J



acid (m 1 H), 1.43- 1.94 (m 4 H 1-4 {(R)-5-[(3- nethoxy-5-
trifluoronethyl - benzenesulfon yl)-nethyl- amno]- 5,6,7,8- tetrahydro-
napht hal emoReioplieny} - acetic acid 7.73 (s, 1 H), 7.58 (spCI/HHRg09/N6@B26 - 7. 38
(m 1 H, 7.22 (t, J=7.8 Hz, 1 H), 6.92 (d, J=7.8 Hz, 1 H), 6.62 (d,
J=7.8 Hz, 1 H, 5.19 - 5.28 (m 1|—|),_z§.6_9(s, 2 H, 3.93 (s, 3 H, 2.78 -
3.0l (m 1 H, 2.62 (s, 3 H, 2.44 - §8(m 1 H, 1.96 (br. s, 1H), 1.70
(br. s, 3 H 496. 1014 o N....... .sills F 01* H015{(R) [(
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gl) - ?762 dt mihq_gre(')sence o}a weak%ase s_ucﬁ p%?asglum ca#g)onate or sodsum ca‘@onate 73 (d,
5 in aninert solvent such as N,N-dimethylformamide, acetonitrile, or tetrahydrofuran,

at 65 °C for 5 hours.

Transformation of the olefin XXXII to the corresponding cyclopropyl derivative XXXIV
can be achieved by treating compound XXXII with diazomethane (XXXIII) in the

10 presence of a palladium catalyst such as palladium acetate,
palladium(ll)acetylacetone, or palladium dichloride bis(benzonitrile), in a solvent such
as dichloromethane, diethyl ether, tetrahydrofuran, or mixtures thereof, at a
temperature between 0 °C and room temperature for several hours [reference: Staas,
D. D. et al. Bioorg. Med. Chem. 14 (2006) 6900]. Diazomethane can be freshly

15 prepared in situ and used in a solution of ether or dioxane. For example,
diazomethane is liberated from a solution of N-nitroso-N-methylurea in diethyl ether

by the addition of aqueous potassium hydroxide at low temperatures.

Ester hydrolysis of the cyclopropyl compound XXXIV gives compound of interest of
20 formula lg. The reaction can be carried out in the presence of an aqueous inorganic
base such as lithium hydroxide or potassium hydroxide, in an inert solvent such as

1,4-dioxane or tetrahydrofuran, at room temperature for several hours.

As described in Scheme 5, N-methylation of sulfonamide XXII to produce the

25 corresponding derivative XXIIl can be achieved by treating XXII with methyl iodide 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 a

temperature around 70 °C for several hours.

30 The Suzuki coupling reaction between the N-methylated compound XXIIl and 2-
isopropenyl-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane (XXVIII) to give the olefin
derivative XXXV can be carried out in similar fashion as described above, in the

presence of a palladium catalyst such as tetrakis(triphenylphosphine)palladium(0)



2.55 (s, 3 H, 2.31 - 247 (m 1 H, 1.83 (br. s, 1 H, 1.40 - 1.78(m 3H)
544.0010 ----- 1:1" FF -...."s N ? 0 010Br HC.O 1-6 {(R-5-[(3,5-
bi s- trifwoarwmastigl - benzenesul fon yl ynet hyl - am no] - PETA&PZ0084060156
t etrahydro- naphthal en-1- yl oxy}-acetic acid 8.35 (s, 2 H, 8.11 (s, 1 H),
7.13 (t, J=8.0 Hz, 1 H), 6.87 (d, J=_73.48_ Hz, 1 H, 6.63 (d, J=8.2 Hz, 1
H, 5.20 - 5.34 (m 1 H), 470 (s, 2 H, 2.79 - 3.00 (m 1 H, 2.63 (s, 3
H), 2.40 (PdiPBBs)eer I, Hkis(didenyphospliing)farredeneldigiBoropalidduiniy) 3 H) 624* HO
""" O OBuciiappy. andy base®seR & fotassium tert-butoxide or sodium carbonate, in

an inert solvent such as N,N-dimethylformamide or dimethyl sulfoxide, at a

temperature between 130 and 180 °C for 15 to 30 minutes under microwave

5 irradiation. Alternatively, the reaction can be carried out without the use of a

microwave at a heated temperature such as 130 °C for a longer reaction time.

The compound of interest of formula If can be obtained through hydrogenation of
intermediate XXXV, followed by ester hydrolysis. The hydrogenation can be carried
10 outin the presence of 10% palladium on carbon under atmospheric pressure of
hydrogen in a solvent such as ethanol, ethyl acetate, or methanol, at room
temperature for several hours. Alternatively, the hydrogenation reaction can be
carried out using a microwave in a solvent such as ethanol, ethyl acetate, or
methanol, under a pressure of 50 psi, at 80 °C for several minutes. Ester hydrolysis
15 can be accomplished 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 7
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Compounds lh, where an alkyl or cycloalkyl group (R+) is linked to the aromatic ring
through an ether linkage, can be prepared according to Scheme 7, by starting with

nucleophilic substitution of the fluoro-substituted compound XV (prepared as



WO 2010/ 018112PCT/ EP2009/ 060156 - 52 - 17a {(R)-5-[(3,-5- dichloro-

benzenesul fon yl)-nmethyl- amno]- 5,6,7,8- tetrahydro- naphthal en-1-

(DVBO- d6,woQotoHigd12(br. s, 1 H), 8.04 (t, J= 1.7 Hz, 1 IFCI/EP2@8/06@56 J= 1.7

Hz, 2 H, 7.11 (t, J =80 Hz, 1 H, 6.71 (d, J=8.0 Hz, 1 H,6.67 (d, J=

8.0 Hz, 1 H), 44214444 c3, (7) o= u) o 3/

S5.24 (m 1 H), acid 4.66 (s, 271
described in Scheme 3) with the aIkyI or cycloalkyl alcohols XXXVI to give the ethers

oc\ ca onxy} acetic 5.11

XXXVII, followed by ester hydrolysis.

Conversion of the fluoro-substituted compound XV to ethers XXXVII can be achieved
5 by nucleophilic substitution reactions with the appropriate alcohols XXXVI, 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.

10  Hydrolysis of compounds XXXVII gives the compounds of interest Ih. The reaction
can be carried out in the presence of an aqueous inorganic base such as sodium
hydroxide, lithium hydroxide, or potassium hydroxide, in an inert solvent such as

tetrahydrofuran or 1,4-dioxane, at room temperature for several hours.

15 Scheme 8
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Compounds of interest li, which contain an N-difluoromethyl sulfonamide group, can
be prepared as shown in Scheme 8 above. Derivatization of the N-H sulfonamides
20 VI (prepared as described in Scheme 1 above) gives intermediates XXXVIIIl. Ester

hydrolysis of XXXVIIl produces compounds of interest li.

Conversion of compounds VIII to the corresponding difluoromethyl sulfonamide
derivatives XXXVIII can be achieved by treatment with chlorodifluoromethane

25 (Freon-22) in the presence of a base such as potassium hydroxide, in an inert
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solvent such as N,N-dimethylformamide, acetonitrile, or tetrahydrofuran, at 70 °C for
several hours [reference: Petko, K. et al, Russian Journal of Organic Chemistry, 38
(2002), 10301.

Hydrolysis of compounds XXXVIII gives the acids li. 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, or at 40 °C for 1 hour.

Scheme 9
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Compounds of interest lj, which contain an N-fluoromethyl sulfonamide group, can
be prepared as shown in Scheme 9 above. Derivatization of the N-H sulfonamides
VIl (prepared as described in Scheme 1 above) via a two-step process gives the
hydroxymethyl-substituted intermediates XL. Conversion of the hydroxymethyl
derivatives XL to the corresponding fluoromethyl analogs, by treatment with
diethylaminosulfur trifluoride (DAST), followed by ester hydrolysis, produces

compounds of interest ;.

Conversion of compounds VIl to the corresponding hydroxymethyl-substituted
sulfonamide derivatives XL can be achieved by a two step process, as described by
Rapoport, H. et al. [J. Org. Chem. 67 (2002) 1314]. Treatment of IX with benzyl
chloromethyl ether, followed by hydrogenolysis of the resulting benzyl ether

produces the hydroxymethyl-substituted derivatives XL.
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Conversion of alcohols XL to the corresponding fluoromethyl-substituted derivatives
can be accomplished by treatment with diethylaminosulfur trifluoride (DAST), as
described by Beauve, C. et al. [Tetrahedron, 55 (1999) 13301] Hydrolysis of the

5 resulting esters gives the acids li. 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, or at 40 °C for 1 hour.

10 Scheme 10
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Compound of interest Ik can be prepared according to Scheme 10. Benzylation
of the sulfonamide XXII with bromomethyl-benzene (XLI) gives the derivative XLII. A
Stille coupling reaction between the aryl bromide XLII and 1-ethoxy-vinyltributyltin

15 (XXIV), followed by acidic workup, produces the ketone XLIII, which can then be
transformed to the gem-difluoride XLIV upon treatment with nucleophilic fluorinating

sources. Debenzylation of the gem-difluoro derivative XLIV gives the N-H derivative



tetrahydro- J= 8.0 Hz, 1 H),5.08 napht halen-1- -5.18 (m 1 H), 4.66
yl oxy}-acetic (s, 2 H, 2.66 - 2.79 acid (m 1 H, 2.55 (s, 3 HO H),

2.36 - 2.W020mmy018112 PCT/EP2009/060156
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XLV. Ester hydrolysis of the N-H derivative XLV generates the compound of interest
Ik.

Benzylation of the sulfonamide XXII to produce the corresponding derivative XLII

5 can be achieved by treating XXIl with bromomethyl-benzene (XLI) 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 a temperature

around 70 °C for several hours.

10 The ketone XLIII can be obtained by the Stille coupling reaction between the bromo
derivative XLIl and 1-ethoxy-vinyltributyltin (XXIV), followed by acidic hydrolysis with
hydrochloric acid at room temperature to 70 °C for a period of 30 minutes to 18
hours in water or a mixture of water and tetrahydrofuran. The Stille coupling reaction
is typically carried out in the presence of a palladium catalyst such as

15 tetrakis(triphenylphosphine)palladium(0) (Pd(PPhs)s) or [1,1’-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (PdClx(dppf)), in an inert
solvent such as N,N-dimethylformamide, toluene, dioxane, acetonitrile, or mixtures
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

20 tris(dibenzylideneacetone)dipalladium(0) (Pdy(dba)s), and triphenylarsine (PhsAs).

Transformation of the ketone XLIII to the gem-difluoride derivative XLIV can be
accomplished with nucleophilic fluorinating sources such as diethylaminosulfur
trifluoride (DAST), bis(2-methoxyethyl)aminosulfur trifluoride, (CH;OCH,>CH;),NSF;
25 (Deoxo-Fluor reagent), a,a-difluoroamines, or N,N-diethyl-a,a-difluoro-(m-
methylbenzyl)amine (DFMBA), either with or without 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. et al,, J. Org.
Chem. 64 (1999) 7048).
30
Debenzylation of the derivative XLIV to generate the N-H sulfonamide XLV can be

achieved by treating the XLIV with formic acid ammonium salt in the presence of



H, 1.84 (br. s, 1 H)), 1.40 - 1.78 (m 3 H  1-9a {(R-5-[(3,5-
(DVSO-d6, 400 4024 * 0=u) /AO Zin.#/ * 00\-4 0i dinethyl-
WO 2010/018112 PCT/EP2009/060156
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Palladium on carbon in a suitable organic solvent such as ethanol at a temperature

around 60 °C for several hours.

Ester hydrolysis of XLV produces the compound of interest Ik. The reaction can be
5 carried out in the presence of an aqueous inorganic base such as lithium hydroxide,
sodium hydroxide or potassium hydroxide, in an inert solvent such as 1,4-dioxane or

tetrahydrofuran, at room temperature for several hours, or at 40 °C for 1 hour.

Although certain exemplary embodiments are depicted and described herein, the
10 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.

Intermediates and final compounds were purified by either flash chromatography

15 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

20 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 column using an Xbridge™ Prep C1g (5 um, OBD™ 30 x 100 mm) column
(from Waters Corporation), a SunFire™ Prep Cys (5 pm, OBD™ 30 x 100 mm)

25 column (from Waters Corporation), or a Varian Pursuit® C-18 column 20 X 150 mm
(from Varian, Inc.).
Mass spectrometry (MS) or high resolution mass spectrometry (HRMS) was
performed using a Waters® ZQ™ 4000 (from Waters Corporation), a Waters®
Alliance® 2795-ZQ™2000 (from Waters Corporation), a Waters® Quattro micro™ API

30 (from Waters Corporation), or an MDS Sciex™ API-2000™n API (from MDS Inc.).
Mass spectra data generally only indicates the parent ions unless otherwise stated.
MS or HRMS data is provided for a particular intermediate or compound where

indicated.
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Nuclear magnetic resonance spectroscopy (NMR) was performed using a Varian®
Mercury300 NMR spectrometer (for the HNMR spectrum acquired at 300 MHz) and
a Varian® Inova400 NMR spectrometer (for the HNMR spectrum acquired at 400

5 MHz) both from Varian Inc. NMR data is provided for a particular intermediate or
compound where indicated.

The microwave assisted reactions were carried out in a Biotage Initiator™ Sixty (or
its early models) (from Biotage AB) or by a CEM Discover® model (with gas addition

10 accessory) (from CEM Corporation).

Chiral separation was performed by supercritical fluid chromatography (SFC) using a
Multigram® 11l instrument (from Thar Technologies, Inc.).

15 Allreactions involving air-sensitive reagents were performed under an inert
atmosphere. Reagents were used as received from commercial suppliers unless

otherwise noted.

PART |: PREPARATION OF PREFERRED INTERMEDIATES

20 Preparation of 3-fluoro-5-trifluoromethyl-benzenesulfonyl chloride
F

0
F « Cl
SC

W

F

F
A mixture of 3-fluoro-5-trifluoromethyl-phenylamine (9.7 g, 54 mmol) in trifluoroacetic
acid (100 mL) was cooled at 0 °C. To the mixture was slowly added concentrated
hydrochloric acid (10 mL), followed by a solution of sodium nitrite (4.7 g, 68 mmol) in

25 water (5 mL) dropwise over 20 minutes. The mixture was stirred for another 10
minutes at 0 °C, 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, 93 mmol) and copper(l) chloride (100 mg, 0.74 mmol) at 0 °C. The resulting
reaction mixture was allowed to warm to room temperature and stirred for 15 hours.

30 Water (200 mL) was added, and the resulting mixture was extracted with ethyl
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8.0 Hz, 1 H), napht hal en-1- 4.98 - 5.10 (m 1 H),

acetic 4.65 (s, 2 H, 2.70 acid (br. s, 1 H, 2.48 (s, 3

2. W6 201018112 PCT/EP2009/060156
-41 -

acetate (100 mL x 3). The combined organic layers were dried over sodium sulfate,
filtered through a glass funnel and concentrated in vacuo. The residue was purified
by column chromatography (20% ethyl acetate in petroleum ether) to afford 3-fluoro-
5-trifluoromethyl-benzenesulfonyl chloride (3.7 g, 26 %) as a white solid (reference:
Chemey, R.J. et al., J. Med. Chem. 46 (2003) 1811). '"H NMR (400 MHz, CDCl3) &
ppm 8.15 (s, 1 H); 7.97-7.99 (d, J=4.0 Hz, 1 H); 7.74-7.76 (d, J = 4.0 Hz, 1 H).

Preparation of 3.5-di-tert-butyl-benzenesulfonyl chloride

To 1,3,5-tri-tert-butyl-benzene (1.5 g, 6.1 mmol) was added chlorosulfonic acid (4 mL)
at 0 °C. After being stirred at 0 °C for 30 minutes, the reaction mixture was warmed
to room temperature and stirred for 1 hour. Then mixture was then 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 (0-20% ethyl 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 ; Ris, Comnellis

et al. J. Chem. Soc. Perkin Trans 11 (1975) 1438].

Preparation of 3-methoxy-5-trifluoromethyl-benzenesulfonyl chloride
F

O
F v Cl
S

)

F O

0]

7

3-methoxy-5-trifluoromethyl-phenylamine (10 g, 54 mmol) was added to
trifluoroacetic acid (100 mL) in a 250 mL flask, and the mixture was cooled to 0°C.
Concentrated hydrochloric acid (10 mL) was then added slowly to the reaction
mixture, followed by the dropwise addition of a solution of sodium nitrite (4.7 g, 68
mmol) in water (5 mL) over 20 min. The mixture was stirred for another 10 minutes at

0 °C, and then poured into a stirred mixture of acetic acid (120 mL), sulfurous acid



H, 2.38 (s, 6 H, 1.83 (br. s, 1 H, 1.42 - 1.70(m 3H) 3
Prepared as a racenmate, then resolved using chiral chromatography * (ESI-)
[ ( MFTFA- WO)2p1ojE®12) (M H) Alternative preparation of PCT/EP2009/060156
{(R-5-[(3,5-bis-trifluoronethyl-benzenesul fonyl) -

met hyl - am no] -5, 6, 7, 8-t et rahydr o- naphtq | en- 1-yl oxy}-acetic acid (exanple
1-6) usi ng t he Mtsunobu reaction, foll ovved by hydrolysis, according to
Scheme 2: Ogﬁb\lm@/ooasmmm&@zomm%mcsmb153mm@I) dappeclipchiotide (BA of

S)-5-h 6.7 1 d tertbutyl
csier (xS St s Sandi e g PRI Rdng0 8 01 rRS FepdicRhitk ' Pt
benzenesulho aiowee td WarM tg rod)‘ﬁtéﬁpemllr)a an@rﬂlr@dlfphwhbpkwapbltm {ré&edS> g,

39.06 mmol ) in 2- - etrah dro furan (150 s cool ed t 2 C To
this sol UWE%W s(ggéﬂ'éﬂ ﬁih?@@ﬁ B/ RYe Was SXIraeiR |V\é{ thy asetaie ( ?%@ * ol )

dropwi se 9y ghekamBimsl Gliganﬁz%ﬁérstv%rg%‘n%%v%rEB&uhﬁﬁfa'@'fllté%cﬂwk&fgh a

tenperature at approximtely - C. The reaction mxture was stirred at
about -20gles$ smnng a@@cgncqrﬁr@ifedn@rmm bhe 1gpigve was purified by column

chromatography (20% ethyl acetate in petroleum ether) to afford 3-methoxy-5-

trifluoromethyl-benzenesulfonyl chloride (3.9 g, 27%) as a white solid [reference:

Cherney, R.J. et al., J. Med. Chem. 46 (2003) 1811]. "H NMR (400 MHz, CDCls) &
10 ppm 7.89 (s, 1 H); 7.70 (s, 1 H); 7.50 (s, 1 H); 4.00 (s, 3 H).

Preparation of N-methyl-3,5-bis-trifluoromethyl-benzenesulfonamide

(typical preparation for non-commercial N-methylsulfonamides XIl)

F. _F
F
00
\VSI F
N~
N F

15 A solution of 5.0 g (15.69 mmol) of 3,5-bis-trifluoromethyl-benzenesulfonyl chloride in
25 mL of THF was added dropwise to a cold (0-5 °C) 40% aqueous solution of
methylamine (3.0 g, 38.63 mmol) over 20 minutes. The resulting reaction mixture
was stirred for an additional 1 hour at 0-5 °C, and then quenched with water (20 mL),
and extracted with methyl tert-butyl ether (25 mL). The organic layer was separated

20 and washed with 2 x 20 mL of water, then concentrated to a volume of approximately
20 mL. Heptane (50 mL) was added, and the resulting mixture was concentrated at
40 °C/90 torr to remove methyl tert-butyl ether to a total volume of 60 mL. Heptane
addition and concentration was repeated a second time. The resulting precipitate
was filtered and washed with heptane, then dried under vacuum ovemight, to furnish

25 4.42 g of a white solid, which was used without further purification.

PART Il: PREPARATION OF COMPOUNDS OF INTEREST

EXAMPLE 1-1 (preparation according to Scheme 1)



10 over 1 hour to ensure conplete consunption of the al cohol. The reaction
m xture was then quenched with 110 nL of a nethanol:water (4:3) solution,
and extr awoedioviist12130 ni of heptane. The organic | ayer PaaEPI@asased and
washed with 2 x 110 nL of nethanol :water (4:3) solution (to renove

tri phenyl phosphi ne oxi de). The organi C 4 hase was then concentrated and the
crude material was dissol ved in 100 15 of THF. L|th| um hydrOX| de (1 M
sol ution, A) - £ gibybbenrzenesdfonys Ho {asmng

heated at 50 C for 7 hours. et ion m \ th&n cooledto room
tenperature, and stirrettat room tetpera e—gver i gtit- - HPLC anal ysi s

i ndi cated conpl ete hydrolysis. The resul ting mxture was diluted wth

met hyl tert-butyl ether (140 nlL). The orga mhase was separated and
washed with 20 1 M Iithium hydroxide (162.8 , 162.8 mmol ), followed by 1
N hydrochloric acid (162.8 nlL, 162.8 mmpl) d water (200 nlL). The organic
| ayer was separated and dried over I\/gSCQL tered, and concentrated to a
total volune of 50 nL. Methyl tertbutYIN etdner was added and the resulting
solution was concentrated to a totgh v une of 60 ni, then heated at refl ux
whi | e heptane was added rapidly dr until 25 crystallization occurred.
The m xture was heated at reflux fws 7 then cooled to WO

2010/ 018112PCT/ EP2009/ 060156 - 54 -Oroomtenperature and stirred overnight.
The resulting precipitate was filt red and washed with a 1:9 m xture of

met hyl tert-butyl ether: heptane t hen hept ane (20 nlL). The residue
was then dried to produce 10. 62"% o@ {(R) 5-1(3, 5-bis-

trifluorogy f | 6, 7, 8-t etrahydr o- napht hal e
n-1- 5 vyl ox§ Jé’é‘gtg%a dbgsw“h%’\ﬂﬁfée@s{g @EIBOE%(AI\/PLE 2-1

((R)-5-{met hy143- (propane-2-sul finvl)-5-tFifluoromethvl-benzenesul fonvll-
am no} 516, 718-tetrahydro- napht hal en: v)-acetic acid F 10HO O
{(R)-5-[(3-isopropyisul fanyl -5-trifl hyl - benzenesul fonyl) - et hyl -am n
o]- 5,6,7,8-tetrahydro-napht hal en- 1- “acetic acid tert-butyl ester F
A m Xt gre of OH
{(R-5=[(3-fluoro-5-trifluoronethyl-benzenesul fonyl)-nethyl-am no]- 15
5,6,7,8-t¢&0 aahyﬂneoha;ﬂadihadr@mydawtbalgheéZfeOigp156innrnbk)|irt isbptopanek{1&0

le 1: th st 0 . t $300 ng,
éei‘%‘”"mﬁ'waﬂ o ol ahbs (R Spiiet e SOBURROASE ('S 367 HRLG a0
N, N- di met yddn1ompatladiiizh ot Latas B@g)eai rabmiefpetattire3 T hesiradttish mixture

m crowave oven. To the reaction m xture was added an agueous
was freated under 100 psi hydrogen in a Parr autoclave (from Parr Instrument

10 Company) at 80 °C for 20 hours. After being cooled to room temperature, the
reaction mixture was filtered through a pad of Celite® (a diatomite filter from World
Minerals Inc.), and then washed with isopropanol (200 mL). The combined filtrates
were treated with charcoal at 50 °C for 1 hour, and then were filtered through a pad
of Celite® (diatomite filter). Isopropanol was removed, and the resulting solution was

15 adjusted to a pH of about 2 by the slow addition of concentrated hydrochloric acid,
during which a solid precipitate appeared. The solid was collected, and washed with
water (100 mL x 2), dried over high vacuum at 50 °C to give 5-hydroxy-3,4-dihydro-
2H-naphthalen-1-one (15.0 g, 60%) as dark brown solid, which was used in the next
step without further purification. MS cald. (calculated) for C1oH1002 162, obsd.

20 (observed) 163 [(M+H)™].

(5-Ox0-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester (V)



WO 2010/ 018112PCT/ EP2009/ 060156 - 55 - solution of saturated anmoni um
chloride (10 nL) and the resulting solution was extracted with et hyl
acetate (MOxo@@1slilr. The conbi ned organic | ayers were washaE®aonbodat er (20
nm) and brine (20 nL), and then concentrated to afford {(R)-5-[(3-

i sopropyl sul fanyl-5-trifl uoronethyl - berﬁenesul fonyl)-nmet hyl -am no] -5, 6, 7, 8-
5 tetrahydro-naphthal en-1-yl oxyl -acetic acid tert-butyl ester (160 nyg, 96%
as a viscous oil, which was used in the nexP step without purification. M
cald. for C27H34F3NO552 573, obsd 574 (ES (M FH) +] .

(R 5-{methyl 43- (propane-2-sul finyl)-5-1 onet hyl - benzenesul fonyl]- 10
am no}-5, 6, 7, 8-tetrahydro-napht hal en- 1- -acetic acid tert-butyl ester
F A sol ution of 0
{(R) -5-[(3-isopropyl sul fanyl-5-tr i/fy%:uo onet hyl - benzenesul f ony1) - net hyl am no

]1-5, 6,7, 8-tetrahydro-napht hal en- 1- daceti c acid tert-butyl ester (160
ng, 0.28 mmol) and 3-chl oroperoxybenzoic acid (85% 200 ng, 0.99 mmol) in

Foact | on 1 Reur 8 fnktie B bRl Rk A Bh SERRRNBERE RS Tid 8% el ashed
with an asuedlsndobditimmarednao @aitg, hBoswhbRtireaéettnitile (30T ntainasaideiddsodi um

car bonat e (50 i The organic Iaxers were concentrated in vacuo to afford
{(R) - 5- [(@ rt-butyl romoacetate ?2909 8 mmol) at room temperature under nitrogen.

i sopr opy! A duardi ﬁfétfrhﬁé HPdeWﬂé?M;BerBtiﬂéetH@SrééétWrﬂaMd%ths' fﬂ%%d“ﬂ]ro@gnrg 7,8-

20 tetrahydro-naphthal en-1-yl oxyl -acetic acid tert-butyl ester (14
85% cont@pﬁd@fé?elhiendﬁ diatoonite figer)t aed weshed pathditing a@ataft@hwo oe)iThe i ve) as

a viscous_0jl. ' i j t i f Lon. M
cal d  or L ERPes e 8 oAt by R ke )RR el Y] TR s 4GS
{2?%)/ gl?(lﬂzﬂﬁﬁﬁs Mdﬂm&éﬁ@ﬁﬂﬁ?cgtﬁ 5f0|0 mL) and r\:vaterb200 mL X 3I fThe organic -

i so -5-1ri ororret enzenesul f on -amn
b1 5.6 ouet Bt SRYcR AR LRAS: EHuGed PEsRyy e ePPaT TSR BTGARR ng
Wth 190 100-200 mesh, 5- 10% ethyl acetate |n hexane% ave EJS 0x0-5,6,7 8 tetrah dro-

{(R)-5- [(3 i sopropyl sul fi nyI-5-trifluoro enzenesul 1) - et hyl -

ani no] - 5, BapNtealeetruRydracaia @eicartdntyl %F@)(?E—b@em% ). M3 Qa*ﬂe (oetdypOsest er

(80 nmg, P/g ing the nmethod anal ogous to the one described for
exanpl e 12711161 Hg)igf( H

i sopropyl sul finyl-5-trifluoronethyl - benzenesul fonyl)-net hyl -am no] -5, 6, 7, 8-

10 cont art{REPMIRL &7 AREARARTREP BAHE 1 S rOsaihh aeocare ol cofor 1 ©

derivasi VRydrichileridé ¥R (WIFLC [ SunFireTM Prep C18 colum from Waters
Corporation (5 pM OBDIM 30 x 100 mm 0.5% TFA, 40-70% CN3CN in water, 40
mUm n)], provided pure {(R)-5-[(3- NH,. HCl

i sopropyl sul finyl-5-trifluoronethyl - bmul fonyl) - met hyl - am no] -
/Eo
%o 0

To a stirred solution of (5-0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-

butyl ester (76.6 g, 0.28 mol) in methanol (1100 mL) was added ammonium acetate
(299.0 g, 3.88 mol), followed by a dropwise addition of a solution of sodium

20 cyanoborohydride (17.4 g, 0.28 mol) in methanol (100 mL) at room temperature
under nitrogen. The reaction mixture was stirred at room temperature for 4 days until
no remaining traces of starting material was detected (as monitored by TLC, ethyl
acetate : methanol=10:1). The reaction mixture was then concentrated under

reduced pressure. To the residue was added saturated sodium carbonate solution



5,6, 7, 8-tetrahydro-napht hal en-1-yl oxyl -acetic acid (15 ng, 20% as a white
solid. 15 M5 cald. for C23H26F3N0652 533, obsd. 534 (ESI+) [(MI-H]; 1H
NVR (400 Wbizp108080D) 5 ppm 8.44 (s, 1 H), 8.34 (s, 1 H) PC3EPZ000860136 H) ,
7.07 (dt, J =8.08, 3.03 Hz, 1 H), 6.70 (d, J =8.08 Hz, 1 H, 6.72 (dd, J
=12.88, 7.83 Hz, 1 H, 524 (t, 1 H, 466 (s, 2 H, 3.11 - 3.20 (m 1 H),
2.85 (d, J = 2.53 Hz, 1 H, 2.63 (s, 3 , 2.47 - 2.58 (m 1 H), 1.89 -
1.99 (m @@0RmL) aBé the fnestitingrgol@ioH) wad egBagted with-dichlopmethage ({0003nHK, 20
1.04 (d, J 5.6.57 Hz - BT - LE 3- . .
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StartiBg ¥kdthte (70 mL). The resulting white precipitate was filtered, and washed with
{(R-5-[(3-fluoro-5-trifluoronethyl-benzenesul fonyl)-net hyl -am no] -
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{(R) - 5- [ (682%Y at apemiteysdidl Chirgllseparation by supercritical fluid chromatography (SFC

)
trifl t hyl.b | f ony1) - met hyl - aninol.-5, 6,.7,.8- t h - t hal
BT e e e
oi |, wWhi chmWae% Rethanel iZDdHﬁE/rﬁiﬂﬁffértd%B t%ﬁl@%ms,%ma&ét%hydh@ cald. for

C29H36F3N0552 599, obsd. 600 (ES ﬂ) [(M-H) | . .
2010/ 018 1nadrlerdoyoxneasele aciogrizbutyl ester hydrochloride salt. MS cald. for

{(R-5-[(3- I qﬂ%au if\huor onet hyl - benzenesul f onyl) - met hyl -
am noj - 5, gmﬁ%g\@g??ghy r o?zgg%%l:ﬁ(’é’ﬁ-@-]'y| oxy}-acetic acid tert-butyl ester
F

The assignment of absolute stereochemistry was established by x-ray structure

15 determination of the corresponding 4-iodophenylsulfonamide derivative.

[(R)-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-

naphthalen-1-yloxy]-acetic acid tert-butyl ester

AL

To a solution of ((R)-5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-

20

butyl ester hydrochloride salt (1.04 g, 3.30 mmol) and N, N-diisopropylethylamine
(1.36 mL, 7.86 mmol) in dry tetrahydrofuran (15 mL) was added 3-fluoro-5-
(trifluoromethyl)-benzenesulfonyl chloride (0.867 g, 3.30 mmol) at room temperature.

25 The reaction mixture was stirred at room temperature overnight, and then



\",0 o A nmixture of

{(R)-5-[(3-cycl opentyl sul fanyl-5-trifluoronethyl -benzenesul fonyl)-nethyl- 5
am no] - 5,8wp2o8rymistizahydr o- napht hal en- 1-yl oxyl - aceti ¢ aciPdTiEPRa09bOEIFé est er
(110 ng, 0.18 nmmol) and m chl oroperoxybenzoic acid (85% 300 ng, 1.48 mol)
in dichloronmethane (20 nmL.) was stirred at roomtenperature for 4 hours. The
reaction mixture was diluted with dichl'oronethane (100 nL) and then
subsequentdncentistasd Thetremaiming)esilus was paitiioned bewdicnmwater esdietyl e (50 nl)
and satur sodi um, 1 arbonate (30 pi),. Th [ ic. r_was

concent r a?éeggEeOﬁIg?fcg]J%cq?% ﬂj’gag_l(i (aggr(s were \)/ashedem %%per, driét 6Ver

cycl opent magsesiiongulfabe, tfitte fddy and meapyratdrbinaeiees UFash y hjonmabisdphgm no] - 5, 6, 7

, 8- tet dr 0- napht hal en- 1-y| | -acet i i t - butyl est 100 ny,
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{ (R) - 5- [ (364 8telprindaorasphthelenil-gloxyl-acealicraitk tatt/putleesten@ddmars20p). Ad® hy | am

i no] -5, 6, - f n tic acid F WO

20107 018194bcHf ERSTREMEAT B sS4t YhPEf;

{(R)-5[ (3-cycl opent anesul fonyl-5-trifluoronethyl-benzene sul fonyl)-

met hyl - amnj - , 7, 8-t etrahydrg- napht hal en- 1- vyl oxy}-acetic.acjd_tert-butyl
cotor. anFS i fibestithibrimethgabenashes o T AT 80 Lt 1.1,
{ (R - 29[ (@trahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester _

cycl opent anesul fonyl-5-trifluoronet hyl - benzenesul f onyl) - net hyl -am no] -5, 6, 7
, 8- 5 tetrahydro-napht hal en-1-yl oxy}-acetic acid (15 ng) was obtai ned as a
white solid. M5 cald. for C25H28F3N0752 575, wbsd. 576 (ESI+) [(MI-H]; 1H
NVR (400 MHz, CD30D) 5 ppm8.61 (s, 1 H), 8.50 {d, J =7.83 Hz, 2 H, 7.08
(t, J =7.96 Hz, 1 H, 6.72 (dd, J = 11.75, 7,96 Hz, 2 H), 5.29 (t, 1 H),
4.67 (s, 2 H, 3.85 - 3.95(m 1 H, 2.86 ( H, 2.63 (s, 3 H, 2.47 -
2.59 (m 1 H, 1.87 - 2.05 (m 6 H, 1.6a. - (m 10 6 H). EXAMPLE 3-2
and 3-3 The follow ng exanples 3-2 and \qq/:?.-g\ere prepared in an anal ogous
manner as described for exanple 3-1 using
{(R) -5-[(3-fluoro-5-trifluoromnethyl 7 e sul fonyl)- 15

met hyl - am no] -5, 6, 7, 8-t et rahydr o- na gn- 1-yl oxy}-acetic acid tert-butyl
ester and the commercially availabl elal kyl thiols. Exanple No. Systematic
Name 1H NWMR (400 MHz, CD30D) 6J;)m (ESI +,

0o "0

To a solution of [(R)-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid fert-butyl ester (800 mg, 1.59 mmol) in

15 N,N-dimethylformamide (5 mL) were added potassium carbonate (483 mg, 3.5
mmol) and iodomethane (200 uL, 3.18 mmol) at room temperature, and the resulting
mixture was stirred overnight. The reaction mixture was then partitioned between
ethyl acetate and water. The collected organic layers were washed with water (4x),
then brine (2x), dried over magnesium sulfate, filtered, and concentrated in vacuo.

20 Flash chromatography (RediSep® Flash column from Teledyne Isco, Inc., 230-400
mesh, 0-40% ethyl acetate in hexane) gave {(R)-5-[(3-fluoro-5-trifluoromethyl-
benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid
tert-butyl ester (577 mg, 70%). MS cald. for Co4H27F4sNOsS 517, obsd. 518 (ESIY)
[(M+H)"].

25



[(MtH) 1 Structure 3-2 ((R-5-{nethyl- 8.61 (s, 1 H), 8.55 550 FFF Chiral
[3-(propane-2- (s, 1 H, 847 (s, 1 sul fonyl)-5- H, 7.10 (t, 1 H),
01111  twoOf2bwansmet hyl - 6. 73 (dd 2 H, 5.30 PCT/EP2009/060156
47 -
{(R)-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid

HO™ O
To a solution of {(R)-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5 5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (50 mg, 0.097

mmol) in tetrahydrofuran (0.5 mL) was added 2 N sodium hydroxide solution (1 mL,
2 mmol). The reaction mixture was stirred at room temperature overnight.
Tetrahydrofuran was removed under reduced pressure. The remaining solution was
diluted with water, and washed with ether. The collected aqueous layer was acidified

10 with dilute hydrochloric acid to a pH of about 2, and then extracted three times with
ethyl acetate. The organic layers were dried over sodium sulfate, filtered, and
concentrated under reduced pressure to give pure {(R)-5-[(3-fluoro-5-trifluoromethyl-
benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid
(13 mg, 29%). HRMS cald. for CoH19F4sNOsS (ESI*)[(M+Na)*] 484.0812, obsd.

15 484.0811; 'H NMR (300 MHz, DMSO-ds) 5 ppm 13.02 (br. s, 1 H), 8.18 (t, J = 9.2 Hz,
2H),804(s,1H), 711 (t, J=8.1Hz, 1H),6.71 (d, J=8.1 Hz, 1 H), 6.67 (d, J = 8.1
Hz, 1 H), 5.14 -5.26 (m, 1 H), 4.66 (s, 2 H), 2.73 (d, J =16.9 Hz, 1 H), 2.56 (s, 3 H),
2.28-2.46 (m, 1 H),1.83 (br.s,1H),1.54-1.77 (m, 2 H), 1.40 - 1.54 (m, 1 H).

20 Alternative preparation of ((R)-5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-

acetic acid tert-butyl ester hydrochloride salt (VI) according to Scheme 2
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benzenesul fonyl (t, 1 H), 4.66 (s, 2 ]-amno}-5,6,7,8- H, 3.53 - 3.63
tetrahydro- 1 H, 2.85 (d, J= napht hal en-1- 2.53 Hz, 1 H),
WO 2010/018112 PCT/EP2009/060156
- 48 -
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((S)-5-hydroxy-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl
ester (XI)
OH

Aok,

To a flask containing 124 mg (0.203 mmol) of di-mu-chlorobis[(p-
cymene)chlororuthenium(ll) ([RuClz(C1oH14)]2, Strem Chemicals, Inc., CAS No.
52462-29-0) and 153 mg (0.416 mmol) of (1S,2S)-(+)-N-p-tosyl-1,2-
diphenylethylenediamine (Aldrich, CAS No. 167316-27-0) was added 50 mL of a pre-
formed mixture of formic acid and triethylamine (in 5:2 molar ratio), and the resulting
mixture was stirred at room temperature for 45 minutes (gas evolution was
observed). Then 10 g (36.19 mmol) of (5-0x0-5,6,7,8-tetrahydro-naphthalen-1-
yloxy)-acetic acid tert-butyl ester (V, prepared as described above) was added, and
the reaction mixture was stirred at 42 °C internal temperature. Upon gas evolution
and foaming, the reaction mixture was cooled to 33 °C internal temperature over 1
hour, and then stirred for an additional 24 hours at 33 °C. The reaction mixture was
then cooled in an ice-water bath, diluted with 50 mL of de-ionized water, and
extracted with 100 mL of toluene. The organic layer was separated and washed with
1 M aqueous citric acid (50 mL), saturated aqueous sodium bicarbonate (50 mL),
and water (50 mL). The organic phase was then dried over MgSQ., and
concentrated azeotropically at 35 °C/20 mmHg to a total volume of 30 mL. The
resulting solution was co-evaporated with 2 x 100 mL of toluene to a total volume of
20 mL (product and toluene), which was used in the next step without further

purification.
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((R)-5-azido-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester

1.
N
I
N

T
s

The toluene solution of chiral alcohol Xl prepared above (36.19 mmol, assumed
100% conversion) was diluted with an additional 100 mL of toluene, and cooled in an
ice-water bath, then treated with diphenylphosphoryl azide (13.64 g, 49.57 mmol).
To this solution was added 1,8-diazabicyclo[5.4.0]Jundec-7-ene (DBU, 8.0 g, 52.46
mmol), dropwise over 20 minutes at such a rate so as to maintain the internal
temperature between 1-4 °C. The reaction mixture was then stirred at an internal
temperature of 1-2 °C for an additional 45 minutes, then warmed to room
temperature (with a water bath), and stirred at room temperature overnight. After 20
hours, the reaction mixture was treated with ice-cold water (50 mL), while
maintaining the internal temperature below 24 °C. The organic layer was separated
and washed with 1 M aqueous citric acid solution (50 mL), saturated aqueous
sodium bicarbonate (50 mL), and water (50 mL). The resulting organic phase was
then concentrated under vacuum at 20 mmHg/26 °C, to provide 15 g of an oil, which

was used in the next step without further purification.

((R)-5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester
hydrochloride salt (VI)
NH,. HCI

o
AL

To a solution of ((R)-5-azido-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-
butyl ester prepared above (36.19 mmol, assumed 100% conversion) in 100 mL of
methanol in a 300 mL Parr-reactor was added water (1.6 mL) and 5% Pd/C (1.4 g).

1.32



[ 3- (2- et hyl -
di sul fonyl)-5-
4. 67 We,200/(1112
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1 H, 840 (s, 1 H, propane-2- 7.08 (t, 1 H), 6.72 O,
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The reaction mixture was stirred under a 350 psi pressure of hydrogen. After 90
minutes, the reaction was filtered through a pad of Celite, washed with methanol,
and concentrated in vacuo to provide 16.0 g of an oil. The crude oil was dissolved in
10 mL of methanol and 50 mL of methyl tert-butyl ether. Water was removed
azeotropically, to provide 14.0 g of an oil, which was dissolved in 10 mL of methanol,
and 50 mL of methyl fert-butyl ether. To this solution was added a solution of
chlorotrimethylsilane (5.722 mL, 43.42 mmol) in 50 mL of methyl tert-butyl ether at

room temperature, dropwise over 40 minutes. The resulting mixture was stirred for 2

hours. The resulting precipitate was filtered, to provide 8.8 g (78% yield over 3

steps) of ((R)-5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl

ester hydrochloride salt (VI).

EXAMPLES 1-2 to 1-9

The following examples 1-2 to 1-9 were prepared in an analogous manner to

example 1-1 starting with naphthalene-1,5-diol and the appropriate commercially

available or prepared aryl sulfonyl chlorides.

Example | Systematic "H NMR (300 MHz, MS Structure
No. Name CDCl3) 8 ppm (ESI+,
M+Na")

1-2 {(R)-5-[(3,5-di- | 7.73 (s, 2 H), 7.64 (s, | 510.2281
tert-butyl- 1H),7.06(t J=738 fl.°
benzenesulfon | Hz, 1 H),6.89 (d, J = ~y°
yl)-methyl- 7.8 Hz, 1H),6.59 (d,
amino}- J=7.8Hz, 1H),5.12 E;()
5,6,7,8- -5.25(m, 1 H), 4.66
tetrahydro- (s,2H),2.76-2.95 o
naphthalen-1- | (m, 1 H), 2.56 (s, 3 /J;
yloxy}-acetic H),2.42-2.66 (m, 1 Ho” X,
acid H), 1.85-2.01 (m, 1

H), 153-1.77 (m, 3
H), 1.37 (s, 18 H)

1-3 {(R)-5-[(3,5- | (DMSO-ds) 13.00 (br. | 554.0586 fl.° i
bis- s, 1 H), 8.69 (s, 2 H), ~y® ™~
methanesulfo | 8.67 (br.s, 1 H), 7.13 \Q/ °
nyl- (t J=8.0Hz, 1 H), E;() N
benzenesulfon | 6.73 (d, J=8.0 Hz, 1 ~5%g
yl)-methyl- H),6.72 (d, J= 8.0 i
amino]- Hz, 1 H),5.23-5.34 /J;
5,6,7,8- (m, 1H),467 (s, 2 o N
tetrahydro- H), 3.49 (s, 6 H), 2.65
naphthalen-1- | -2.82 (m, 1 H), 2.57
yloxy}-acetic (s,3H),2.33-2.48




benzenesul fonyl 2.89 (d, 1 H), 2.64 (s, lide ]-amno}-5,6,7,8- 3 H),
2.48 -2.59 (m tetrahydro- 2 H, 1.91 - 2.00 (m napht hal en-1- 1
H, 1.63 wooiwhigm HQO PCT/EP2009/060156
-51-
acid (m,1H),1.43-1.94
(m, 4 H)
.

1-4 {(R)-5-[(3- 7.73(s,1H),7.58 (s, | 496.1014 o f F
methoxy-5- 1H),7.32-7.38 (m, ~° F
trifluoromethyl | 1 H),7.12 (t, J=7.8 H
- Hz,1H),6.92(d, J=
benzenesulfon | 7.8 Hz, 1 H), 6.62 (d, A
yl)-methyl- J=78Hz,1H),5.19 S
amino]- -528 (m,1H),4.69 /E
5,6,7,8- (s,2 H), 3.93 (s, 3H), P N
tetrahydro- 2.78-3.01 (m, 1 H),
naphthalen-1- | 2.62 (s, 3 H), 2.44 -
yloxy}-acetic 2.58 (m, 1 H), 1.96
acid (br.s, 1 H),1.70 (br.

s,3H)

1-5 {(R)-5-[(3- (DMSO-dg) 12.99 (s, | 544.0010 f . [
bromo-5- 1 H), 841 (s,2H), O=s F
trifluoromethyl | 8.19 (s, 1 H), 7.10 (t, ¥
- J=8.0Hz, 1H),6.71
benzenesulfon | (d, J=8.0 Hz, 1 H), (;(j Br
yl)-methyl- 6.66 (d,J=8.0Hz, 1
aminol- H),5.11-5.30 (m, 1 o
5,6,7,8- H), 4.67 (s,2 H),2.73 L
tetrahydro- (d,J=17.2Hz, 1 H), Ho” Yo
naphthalen-1- | 2.55 (s, 3 H), 2.31 -
yloxy}-acetic 2.47 (m,1H),1.83
acid (br.s,1H),1.40 -

1.78 (m, 3H)

1-6 {(R)-5-[(3,5- 8.35(s,2H),8.11(s, | 624 RV _F
bis- 1H),713(,J=8.0 ~y°
trifluoromethyl | Hz, 1 H), 6.87 (d, J = F
- 7.8 Hz, 1 H), 6.63 (d,
benzenesulfon | J=8.2Hz, 1 H), 5.20 F F
yl)-methyl- —5.34(m,1H),4.70 F
amino]- (s,2 H),2.79-3.00 ©
5,6,7,8- (m,1H),2.63(s,3 L
tetrahydro- H),2.40-259 (m, 1 Ho™ 7O
naphthalen-1- | H), 1.86-2.10 (m, 1
yloxy}-acetic H),1.55-1.85(m, 3
acid H)




yl oxy)-acetic 3 H, 1.35 - 1.39 (m acid 9H) - 60 - EXAMPLE 4-1
{(R)-5-Frnethyl -(3-pyrrolidin-1-v1-5-trifl uoronethvi-benzenesul fonvl)-am no
| - 51617 1Mot2etwmEBmdr o- napht hal en- 1- vi oxv}-acetic acid PCHEP2009/060156

{(R) -5-[nethyl-(3-pyrrolidin-1-y1-5-trifluoronethyl-benzenesul fonyl)-am no]

- 5,6,7, 8-tetrahydro-napht hal en-1-yl o><_y5}2-_acet ic acid tert-butyl ester F

o)
1-7° {(R)-5-[(3,-5- (DMSO-dg, 400 442/444* \Oig “
dichloro- MHz): (br.s, 1 H), N
benzenesulfon | 8.04 (t, J=1.7 Hz, 1 )
yl)-methyl- H), 795(d,J=17 Cl
aminol- Hz,2H), 711 (t, J=
5,6,7,8- 8.0 Hz, 1 H), 6.71 (d, o)
tetrahydro- J=8.0Hz, 1H),6.67
naphthalen-1- | (d, J=8.0 Hz, 1 H), o
yloxy}-acetic 511 -5.24 (m, 1 H),
acid 4.66 (s,2 H),2.71
(br.s,1H),2.55¢(s, 3
H),2.36-2.47 (m, 1
H), 1.78-1.93(m, 1
H),144-1.78 (m, 3
H)
1-8° {(R)-5-[(3,-5- | (DMSO-ds, 400 410" Q -
difluoro- MHz): 13.01 (br. s, 1 UOss
benzenesulfon | H), 7.66 - 7.75 (m, 3 '2‘
yl)-methyl- H), 7.11(t J=8.0 *
amino]- Hz,1H),6.71(d,J= @O E
5,6,7,8- 8.0 Hz, 1 H), 6.67 (d,
tetrahydro- J=8.0Hz, 1H),5.08 o
naphthalen-1- | -5.18 (m, 1 H), 4.66
yloxy}-acetic (s,2H),2.66-2.79 o
acid (m,1H),255(s, 3
H),2.36-2.47 (m, 1
H), 1.84 (br.s, 1 H),
1.40-1.78 (m, 3 H)
1-9° {(R)-5-[(3,5- (DMSO-ds, 400 402° 9
dimethyl- MHz): 12.99 (br.s, 1 Oss
benzenesulfon | H), 7.50 (s, 2 H), 7.34 o
yl)-methyl- (s, TH), 7.09(t,J= *
amino]- 8.0 Hz, 1 H), 6.72 (d,
5,6,7,8- J=8.0Hz,1H),6.69
tetrahydro- (d, J=8.0Hz, 1 H), O
naphthalen-1- | 4.98 - 5.10 (m, 1 H),
yloxy}-acetic 4.65(s,2H),2.70 o
acid (br.s,1H),2.48 (s, 3
H),2.39-2.46 (m, 1
H),2.38 (s, 6 H), 1.83
(br.s,1H),1.42-
1.70 (m, 3H)

?Prepared as a racemate, then resolved using chiral chromatography
* (ESI) [(M+TFA-H)]
* (ESI") (M-HY

Alternative preparation of {(R)-5-[(3,5-bis-trifluoromethyl-benzenesulfonyl)-

methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid (example 1-6)

using the Mitsunobu reaction, followed by hydrolysis, according to Scheme 2:



10 A m xture of
{(R -5-[(3-fluoro-5-trifluoronethyl-benzenesul fonyl)-net hyl -am no] -
5, 6, 7, 8- twOnratwdsn2napht hal en- 1-yl oxyl -aceti c acid tert PoutEPR000S6@S56

(exanmple 1-1, 5th step) (87 ng, 0.168 nmmol) and pyrrolidine (142 ng, 1.68
mmol )) in dinethyl sulfoxide (2 niL) wa; heated at 150 C for 50 minutes in a
m crowave oven. To the reaction m xture was added water, and the resulting
solution was extracted three 15 tines with ethyl acetate. The conbi ned
organic |l ayers were dried over sodium sulfal;e filtered, and then
concentrated to afford {(R)-5-[nethyl- 5l1o 7Eolldln 1-y1-5-
trifluoronethyl-benzenesul fonyl)-am no] 6 8-tetrahydro-naphthal en-1-yl o
xyl - WD 2010/ 018112PCT/ EP2009/ 060156 -61 cetic acid tert-butyl ester,
whi ch was used in the next step wi thoud p ichation. Ms cald. for
C28H35F3N2055 568, obsd 569 (ESI+) RN\QI,IS. F
{(R) -5-[nethyl-(3-pyrrolidin-1-y1-5-tr3fl%orofet hyI benzenesul f onyl) - am no]
- 5 5,6, 7, 8-tetrahydro-napht hal en Oxy}-acetic acid F Starting with
{(R) -54met hyl - (3-pyrrolidin-1- yl-uororret hyl - benzenesul fonyl)- 10

am no] -5, 6,7, 8-tetrahydro-napht hal gn- Iyl oxyl -acetic acid tert-butyl ester,
and using the nmet hod anal ogous t:CDhe one described for exanple 1-1,

{(R)-5-[ net hyl - (3-

pyrrolidin-1-y1-5-trifluoronetiyt=penzenesul fonyl)-am no]-5, 6,7, 8-tetrahydr
o- napht hal en-1-yl oxyyaceti c acid (37 ng, 41%over two steps) was obtained
as a white solid. cal d. for_C24H27F3N2055 (ESI +) (MFNa? +] 535. 1485,
obsd. 15 A39lutign pf (ﬁ%rﬁxlmlrea\oé aVAS; tetRimarasrPsthasn-1y1oxy)eeetic acidferty | 7. 21

670 (o g 08l Seaoypdl hipty Pepaffinehd [ 7 %0t )

4 H, 3. 6blen22n82ulfonamjdelx10!g532(55 mﬁwdl-)) andtmphe(nlytphosphlmeléljo 23.90069(Ur. s, 4
H, 1.83 2 -1.75

oy (R oo e el og T Rn kB B as BB 2D A6 T it MO nol -

5161718- t whs abyed diswaprdp I alzedicarboxokd (REBHLS 38Wamma¥ropwise over 15
2010/ 018112PCT/ EP2009/ 060156 - 62 -

{(R) - 5- [ (Pinsies. g1 amiorpaisian the ipkrealrengianiempenaiss PbARATPXiMAately -2 rEno] -
5,6, 7, 8- tfhg AR TR Ak &Brrdad SB¥Lr 2680 Br 2Hdrd &hdr Rikmbd &SLRT °®

10 over 1 hour to ensure complete consumption of the alcohol. The reaction mixture
was then quenched with 110 mL of a methanol:water (4:3) solution, and extracted
with 130 mL of heptane. The organic layer was separated and washed with 2 x 110
mL of methanol:water (4:3) solution (to remove triphenylphosphine oxide). The
organic phase was then concentrated and the crude material was dissolved in 100

15 mL of THF. Lithium hydroxide (1 M solution, 162.8 mL, 162.8 mmol) was added, and
the reaction mixture was heated at 50 °C for 7 hours. The reaction mixture was then
cooled to room temperature, and stirred at room temperature overnight. HPLC
analysis indicated complete hydrolysis. The resulting mixture was diluted with
methyl terf-butyl ether (140 mL). The organic phase was separated and washed with

20 1 M lithium hydroxide (162.8 mL, 162.8 mmol), followed by 1 N hydrochloric acid
(162.8 mL, 162.8 mmol), and water (200 mL). The organic layer was separated and
dried over MgSOQy, filtered, and concentrated to a total volume of 50 mL. Methyl fert-
butyl ether was added, and the resulting solution was concentrated to a total volume
of 60 mL, then heated at reflux while heptane was added rapidly dropwise until

25 crystallization occurred. The mixture was heated at reflux for 1 h, then cooled to



A m xture of

{(R -5-[(3-fluoro-5-trifluoronethyl-benzenesul fonyl)-net hyl -am no] -

5, 6, 7, 8- twOnratwdsn2napht hal en- 1-yl oxyl -aceti c acid tert PoutEPR000S6@S56
(exanmple 1-1, 5th step) (87 ng, 0.168 nmol), sodium hydride (60(Yow) (34
ng, 0.84 mmol) and diethylamne (175 plL,, 1.68 muol) in

N, N-di met hyl formani de (2 nmL) was heated at 10 150C in a mnicrowave oven for
45 mi nut eonTienprraiusaant stirradl pvamigiad hedeaedting peacigitete wiap filtared ande

resultin L uti Qn _wa xtra wi £ h, et.hyl : t x .20, k). The
conbi ned wrgu i 2) B9 FELIL AR IR LFh QhanafReReRel0 M vEh ke iRy « nen
?t()g;tegt {a(rze)dn( fech Lph'Bl’lﬁé qustitlueSwas _tr]leln dried to phronuce 10.62 g ofI {#R)-S-{(&S-bis-

-5- - di et no-5-tr or opet - zenesul fo -
et hyl - e GOSN s eanpsipa S M RS B TRmTbTiFRNae Fer ¢ - but vl
ester, 515 whhcdreiBacksedaiwhith@igext step wi thout purification. M cald.
for C281-137F3N065 570, obsd 571 (ESI+) [(MFH+]. WO
2010/ 018112PCT/ EP2009/ 060156 - 63 -
{(R)-5-[(3-di ethylam no-5-trifluor | =Bepzenesul f ony1l) - met hyl - am no] -
5,6,7,8-tetrahydro-napht hal en- 1-yl g%@'&%?ﬁﬂ acid Starting with
{ (R - 5- [ ( 3- diR)tS{rhethyig3 GptopdreDsuifinyiy-b-thiflnpeometihldarizenesulfghyl]

am no]-5,6,7,8-tetrah (% D phthl n- 1- xII- celtic acid terf-butyl ester,
usi ng the nethod Q-Hﬁ-ﬂégéb@,—éé— et - s X cig 1,

{(R)-5-[(3-diethyl am no- 5- F

trifluoronethyl-benzenesul fonyl)-net hyl - ©] -5, 6, 7, 8-tetrahydro- napht hal e
n-1- yloxyl-acetic acid (11 ng, 13% over t steps) was obtained as a |ight
brown solid. HRMS cald. for C24H29F3NO6S 1+)[ (M FH) +] 515. 1822, obsd.

515.1820; 1H NMR 10 (300 MHz, DMSO d6)> 7220 (br. s, 1 H), 7.18 (br.
s, 1H, 7.11 (br. s, 1 H, 7.05 -739%m 1 6.71 (d, J = 7.2 Hz, 1 H),
6.70 (d, J = 8.2 Hz, 1 H), 5.11 (by. 3 H, 4l66 (s, 2 H, 3.47 (q, J =
6.9 Hz, 4 H), 2.67 (d, J = 14.8 @ , 2.45 (br. s, 1 H, 1.91 (s, 3 H,

1.77 (br. s, 1 H, 1.56 - 1.74 ( 1.11 (t, J=6.9 Hz, 6 H. 15EXAVPLE
4-3 The foll ow ng exanpl e 4-3 was Prepar ed in an anal ogous nanner as

descri bed for exanple 4-2 using

{(R -5-[(3-fluoro-5-trifluoronethyl - benzenesul fonyl)-net hyl am no] -5, 6, 7, 8-t
et r ahydr o- napht hal en- 1-yl oxyl HacetQ ¢ acid tert-butyl ester and the

ur 11 oa 1720 F iy teBy BB AP on =L G BRSO ARE RS- o

Nanme 5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester

AL

A mixture of {(R)-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

15 5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (example 1-1, 5
step) (150 mg, 0.29 mmol), potassium carbonate (300 mg, 2.17 mmol), and propane-
2-thiol (165 mg, 2.17 mmol)) in N,N-dimethylformamide (2 mL) was heated at 150 °C

for 30 minutes in a microwave oven. To the reaction mixture was added an aqueous



(ESI +,

M-H+) Structure - 64 - 4-3 ((R-5-{[3-(isopropyl-nethyl-

am no)-5-trifluoronethyl- benzenesul f onyl Fnet hyl -
am no} - 5,8wp2o8ymistizahydr o- napht hal en- 1-yl oxy) - aceti ¢ 5PET/ER2@9080186 7
*0 HO "O

10

15

20

-55-

solution of saturated ammonium chloride (10 mL) and the resulting solution was
extracted with ethyl acetate (3 x 20 mL). The combined organic layers were washed
with water (20 mL) and brine (20 mL), and then concentrated to afford {(R)-5-[(3-
isopropylsulfanyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (160 mg, 96%) as a
viscous oil, which was used in the next step without purification. MS cald. for
Co7H34F3NOsS; 573, obsd 574 (ESI™) [(M+H)"].

((R)-5-{methyl-[3-(propane-2-sulfinyl)-5-trifluoromethyl-benzenesulfonyl]-

amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester

AL

A solution of {(R)-5-[(3-isopropylsulfanyl-5-trifluoromethyl-benzenesulfonyl)-methyl-
aming]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid fert-butyl ester (160 mg,
0.28 mmol) and 3-chloroperoxybenzoic acid (85%, 200 mg, 0.99 mmol) in
dichloromethane (30 mL) was stirred at room temperature for 4 hours. The reaction
mixture was diluted with dichloromethane(150 mL) and then washed with an
aqueous solution of sodium thiosulfate (50 mL) and saturated sodium carbonate (50
mL). The organic layers were concentrated in vacuo to afford {(R)-5-[(3-
isopropylsulfinyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (140 mg, 85%, contained a
minor amount of the corresponding sulfonyl derivative) as a viscous oil, which was
used in the next step without purification. MS cald. for C,7H34F3sNOsS, 589, obsd 590
(ESI") [((M+H)"].

acid



EXAMPLE 5-1 WR)-5-{f3-(1,1 -difl uoro-ethvi)-5-trifl uoronethvl -benzenesu
| fonvil-nmethvi - am no}-516, 718-tetrahydro-naphthalen -1 -vloxv)-acetic
acid F WO 2010/018112 PCT/EP2009/060156

[ (R -5-(3-brono-5-trifl uoronethyl -benzenesul f onyl am no) -5, 6, 7, 8-tetrahydro
-napht hal en-1-yl oxyFacetic acid tert-butyl ester F WO

2010/ 018112PCT/ EP2009/ 060156 - 65 - Starting with

((R) - 5- an{(RF-59(Fise@opyisufipyi-o-trifiporamae thyl-bepzengyulfarut ) -meslay leamiralbut |

g_sf)regngygé,ﬁﬁ]#ﬁ%{ggﬁ@ﬁ;b?é@ﬁ%ﬁﬁ?th?%ééect%”%ipde (642 ng, 1.99 rmol), and

usi ng the nethod anal ogous to the one descfkibed for exanple 1-1, 4th step,

[ (R -5-(3-brono-5-trifluoronmethyl- 5 bengepesul fonyl

am no)-5, 6,7, 8-tetrahydro-napht hal en-1-yl gky]-acetic acid tert-butyl ester
(711 nmg, 66% was obtained as a whi teéol 7S cald. for Cl181-119Br F3N304S
564, obsd. 565 (ESI+) [(MFH)+]. S <
{(R)-5-[(3-bronmo-5-trifluoronethyl -t%‘m’z%ﬁesulfs y¥1) - net hyl -am no] -5, 6, 7, 8-
10 t etrahydro-napht hal en-1-yl oxy}acelic acid tert-butyl ester F To a

sol ution of

[(R)-5-(3-bronmo-5-trifluoronethy nesul f onyl am no) -5, 6, 7, 8-

t et r ahydr o- napht hal en-1-yl oxy] -acetic acid tert-butyl ester (46 ng, 0.08
mmol) in acetonitrile (3 m) Waﬁdded pot assi um carbonate (27.6 ng, 0.200
mmol ) and 15 nethyl iodide (9.5 0.150 mml ) at roomtenperature. After
being heated at 70 C for 6 hotlPs &hder an argon atnosphere, the reaction
m xture was cooled to roomtenperature, filtered through a glass funnel,

p = ) : b |
N e e LT

{(R) - 5- [ (@nlmodis, B Sttetrbhyaroeraphithd e v é ryi@ng-sukfio agitl)te rbuby) ks Em(3® a5, 6, 7, 8-
20 tetrah - ht hal en- 1- yl | - ti id tert:butyl t 9 , 839
25 = wn t L admma wef LSRG thy bR 859545 he BF Hetiee b 1 %
[ ( M FH) +]{(R)-5-[(3- isopropylsulfinyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-

{(R)-5-[(3-acetyl-5-trifluoronethyl-benzenesul fonyl)-nethyl-am no]-5,6,7,8
- t et r ahy dieg2hygReIapihalan- rdex-agstic peidragiortainedias § Frusstaixturgn

2010/ Q381 RSHir=R<PRRh A6RiP amdifit of the corresponding sulfonyl derivative.
Preparative HPLC [SunFire™ Prep C1s column from Waters Corporation (5 uM,
OBD™ 30 x 100 mm, 0.5% TFA, 40-70% CHsCN in water, 40 mL/min)], provided

pure {(R)-5-[(3- isopropylsulfinyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid (15 mg, 20%) as a white solid.

15 MS cald. for CasHosF3NOsS2 533, obsd. 534 (ESI*) [(M+H)*]; '"H NMR (400 MHz,
CDs0OD) & ppm 8.44 (s, 1 H), 8.34 (s, 1 H), 8.27 (s, 1 H), 7.07 (dt, J = 8.08, 3.03 Hz,
1H),6.70 (d, J=8.08 Hz, 1 H), 6.72 (dd, J=12.88, 7.83 Hz, 1 H), 5.24 (t, 1 H), 4.66
(s, 2H),3.11-3.20(m, 1 H), 2.85(d, J=2.53 Hz, 1 H), 2.63 (s, 3 H), 2.47 - 2.58 (m,
1H),1.89-1.99 (m, 1H),1.58-1.77 (m, 3 H), 1.38 (dd, J=7.07, 1.26 Hz, 3 H),

20 1.04 (d, J=6.57 Hz, 3 H).



F To a solution of

{(R) -5-[(3-brono-5-trifluoronethyl-benzenesul fonyl)-net hyl -am no] -
5,6,7,8-usonahmu8n2naphthalen-l-yloxyl acetic acid tert Pompprooesstase (1.0 g,
1.7 mol) in N N-dinethylformam de (8 nL) was added 5
trls(dlbenzylldeneacetone)dlpalIadlun(g% (175 nmg, 0.19 nmol) ,

tri phenylarsine (175 ng, 0.57 mol I-ethoxy-vinyltributyltin (1 niL,
2.86 mmmol ) at roomtenperature Af EXAMJ%LE@ -heated at 80 C for 2 hours
under an arg
t enper at ur e, —ahe F ; 1 -
subsequent |y stl raﬁtlnal-smnmtb&ﬁhedadhaahfmﬁﬂ vlbﬂv}-aeetna' bend esul tl ng 10

m xture was poured into water (40 nL) and extracted with ethyl acetate (20
m. x 3). The conbi ned organic | ayers were washed with water (20 nlL), then
brine (20 nmL), and concentrated in vacuo. gThe residue was purified by flash
col uim chromat ogr aphy (15-30% et hyl acetaflerin petroleumether) to afford
{(R)-5-[(3-acetyl 5-trifluoronethyl-benzengsul fonyl)-net hyl -am no]-5, 6, 7, 8-t
et rahydr o- napht hal en-1- 15 yl oxyl -aceti g {d tert-butyl ester (798 ny,

85% as a yellow oil. Ms cald. for / 3&@055 541, obsd. 542 (ESI+)
[(MFH)-T. SN \@

VR)-54[ 3- (1, 1-di fl uoro-ethyl)-5-t |f.ud?one§%y nzenesul fonyl ] - net hyl am n
0}-5,6,7,8-tetrahydro-napht hal e Xy)-acetic acid tert-butyl ester -
67 - F To a solution of
{(R)-5-[(3-acetyl-5-trifluoronethyl-benzenesul fonyl) - net hyl - am no] -

5,6, 7, 8-tetrahydro-napht hal en-1 ”oxyl-acetic acid tert-butyl ester (300
ng, 0.554 mmol) in anhydrous di ghl oronethane (3 nL) was added

bi s(2- get hoxy- 5 ethyl)aninotﬁlfd? trifluoride (400 pL 2 17 mmol) at room

t enperatu a t o Af t el.ng Cfor 4
hour s, -t bR K e Ra BaRpE S fosdmp R resncsiltari Pine o

sat ur at edan‘smb]usrem Métbmpdm rashthaRsh- eaytldsw}tasbtw é&ddmtﬁmypéetehane (20 m
X 3). The conbined organic |ayers were washed with water (20 nlL) and brine
(20 nmL), and then concentrated in vacuo. Thef 10 resi due was purified by
flash colum (15-30% et hyl acetate in petrbreumether) to afford
((R)-5-{[3-(1, 1-difluoro-ethyl)-5-trifluorapethyl-benzenesul f onyg- net hyl am
no}-5, 6, 7, 8-tetrahydro-napht hal en- 1-yl oxy) - ic acid tert-butyl ester
(250 ng, 80% as a yellow oil. M cal d_ f \ sH24F5N304S 563, obsd. 564
(ESI+) [(MFH-]. 15 ((R-5-{[3-(1,1 N o

-difluoro-ethyl)-5-trifl uoronethyl -begzenesul f@]-msthyl am no}-5,6,7,8-te
t rahydr o- napht hal en- 1-yl oxy) - acet i @@ HO WO
2010/ 018112PCT/ EP2009/ 060156 - 68 -

AL

Starting with {(R)-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

rd

10 5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (example 1-1, 5
step) and cyclopentanethiol, and using the method analogous to the one described
for example 2-1, 1% step, {(R)-5-[(3-cyclopentylsulfanyl-5-
trifluoromethylbenzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid tert-butyl ester (110 mg) was obtained as a viscous oil, which was

15 used in the next step without purification. MS cald. for CagHssF3sNOsS, 599, obsd.
600 (ESIY) [(M+H)™].



Starting with

((R-5-{[3-(1,1-difluoro-ethyl)-5-trifluoronethyl-benzenesul fonyl] - net hyl am
i no} -5, 6,Wpetoatisalydr o- napht hal en- 1- yl oxy) - aceti ¢ aci d PCemP2matgd1sest er
(200 nmg, 0.35 mmol ), and using the nmethod anal ogous to the one descri bed
for exanple 1-1, s
((R-5-{[3-(1,1-difluoro-ethyl)-5-trifl Gor omet hyl - benzenesul fony1] - net hyl - a
m noy 5 5{(R)-B; [$3-t:ecl@eymarmesmtmyﬂsﬂ-@ﬁhmmmwhmertesa!fpay()enethyl- 45% was

L T S B R g,

(s,1|—|),675(dd 1 H, 6.69 (d, 1 H), 5F25(t1 , 4.65 (s, 2 H, 2.72
- 2.8 (d, 1 H, 2.5 (s, 3 H, 2.52 (mF , 2.03 (t, 3 H, 1.93 (m 1
H, 1.65 (m 3 H. 10 EXAMPLE 6-1
(R -5-1(3-acetvl-5-trifluoronethvl- be(r)\ze Ifc9nv1) met hvl -am nol -5,6, 7,8
t et rahydr o- napht hal en- 1- vi oxv} - acetjc s HO 0 15 Starting wth
(R)-54(3-acetyl -5-trifluoronethyl - beNze(gesuI(g - met hyl - am no] -

, 6,7, 8-tetrahydro-napht hal en- 1-ylLg acetic ac tert-butyl ester
exanple 5-1, 3rd step) (230 ng, (O @ pl ), and using the nmethod anal ogous
o the one described for exanple

(

b
0

a
t ,

R) - 54(3-acetyl -5-trifl uoronet hyl Abenzenesul f onyl) - net hyl - am no] -

6, 7, 8-t etrahydr o- napht hal en; 1- oxyI -acetic acid (51.4 ng, 25% was

tai ned as a 20 white solid cal d. for C22H22F3N065 (ESI+) [ (M FNa) +]
8.1012, obsd. 508.1012; 1H N¥R (%00 MHz, DVBO d6) 5 ppm 8.56 (s, 1 H),
5

¥ 25(i7 Anhiktur@oﬂ{’(Rer[ 3Lcyb|ope7nt96u|fényl5 tr‘-‘thJor8rr1ElIhy(I beH)zerLD&Lfﬁﬁnylﬁn@%hﬁlm 21
) - S,
, 2.85 @@ani;Sk@, ,%e;)ihyd@ rl?@% hﬁlerimr)loxyi a@?“‘( grid tert- thMH)?SteI (0 Mgy 73 (m

'f) 1. 5@.1@%mo§ and Iﬁbmlorm%Q%&%%ggé‘%P%@ﬁ*{goqwéaﬁmol)ﬁﬁ EXAMPLE
1-5- {rredlblvlprcfreetbaneréme awas| am?edmtmerﬁ-tempﬁrajonedneﬂHmursbéfﬁnpernesmrf onvll-

f‘ R ok bl AR ARAAIA BRI UoBYL] 856 e, JbsRaudstvavashedy

(R
et rahydrw&h‘napmqlmeba@sdwyd)mmﬂ;ecﬁumtth@sattatd SGML)tHMdyéat@@t@isodlum

10 carbonate (30 mL). The organic layer was concentrated to afford {(R)-5-[(3-

f
{
5
(
t
{
5,
(0]
5
8.
H)
2
7-
VR

cyclopentanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (100 mg, 88%) as a
viscous oil, which was used in the next step without purification. MS cald. for
Ca9H36F3NO7S; 631, obsd. 632 (ESIY) [((M+H)'].

15
{(R)-5-[(3-cyclopentanesulfonyl-5-trifluoromethyl-benzenesulfonyl)-methyl-
amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid



To a solutio

[(R)-5-(3-bronmp-5-trifluoronethyl
t et r ahydrwonapitibaken- 1- yl oxy] -acetic acid tert-butyl

1st step) (100 ng, in N, Ndinethylformamde (1 ni)

m crowave Vi

n of

al

0.177 mmol )
wer e successively added

tetraki s(tri phenyl phosphi ne) pal | adi un(

(0.05 m,
130C for

(21 ng

, 0.0177 mmol ),
t ert - but oRfadiéng with é(g?)-Fﬁ[(%yniﬂpemtaaaauIfwbﬁéﬁ&wombmvdrbenzm gulfenybcol

et iR o SIS ERVHE - T R A

& G

- benzenesul fonyl am no)-5, 6,7, 8- 10

epCeEPL@eANpEe 5- 1,

m

gt

m xt ure vasing &g imetoteshaiegousend tﬂe bnél degclitsexiiopekample th1a{1&R)-5- [ (3-
di chl or onet hane.

organic |%)SF§?Q€F\F@}%UE?“
under s\WQeg@h04Q

chr onmat ography (
nmesh, 0- 10 ¢ald.fanobsH>

| SOPr 0Dl 8§ i BTPL WLy heRg RO

c'ac dte

t hal enl-yTo

The or

I 0ubmding:
btz éﬁpﬁ&%&@%%d (18%ng) RSB RMCR 855 Wike sBligsh

hase

S extrac

PSP

FI ash col um from Tel ed

Q9.7 rebsd R B89 (VR
?F”bfs%ﬁlf%

ester

ed wt
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V-

SHID 0245 & TabHy AM)

F

wat er
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| sco, Inc.

in a Biotage

pot assi um

ester

A on

CI‘

i

_Zéconbi ned

ncentr at ed

230- 400

{HNMR (400 MHz,

dr o- naph
for

C26H30F3ND.32 (823 = 3101:55(7 obHE, 2E5,|5-)29[(,NHFF)-|)4467 (s, 2H),3.85-3.95(m, 1 H),

[(R)-5-(
tetrahydr

%8%25h?ﬁﬁf%%3? ARSI e &é‘)@% GHlopeir %%mrude

[ (R -30(3giHopropenyl-5-trifluoronet hyl benzenesul fonyl am no)-5, 6,7, 8-tetrah
ydro- napht hal en- 1-yl oxy] -acetic acid tert-butyl
in tetrahydrofuran (4 nL) was added 1M lithium hydroxide (4 ni).

resul ting biphasic mixture was EXAMRIE 3t2 aodrﬁ-3 errper ature for 3 hours.

Bl Jadflh

aqueous

15 to a Bf_ﬁéfa@’@ﬁﬁ"@%}ﬁ ﬁ!ﬁg?’re u{J %W%?ﬁeélaef?%

acet at e a'ésbnbedﬁmrrmahnmlgam 03|hg>{§?)ss [/qerfh;uowsctaﬂlwramw@edzgmesalfam(jer

reduc

[(R)-

tetr ahydr@leflfb%}h@l%ﬁ&l? -avalam& ¥l
M5 cald for C22H

purification.

ester (326 ny,

0.

b &

62 nmol )
The

The
th 1M HC
hyl

(R PEIR0 £ s AR TRy e B YRR AR st

k%,qagpﬁ'&gc acid, which was used wi thout further
2F3NO55 469,

obsd. 470 (ESI+) RI\A-1-1-01.

20 [(R)-5-(3-isopropenyl-5-trifluoromethyl-benzenesul fonyl ani no)-5,6, 7, 8-

t et r ahydr o- napht hal en- 1- yl oxy] - acetl c aC| d rret hyl ester WO
2010/ 01811 2PCH-P2609/06015 —F1— sot&ton—of—the—<rude
[(R)-5-(3- Er( 1-5-trif h =n¥ egesyl fonyl amino) -5, 6,/7, 8-tetrah
ydr 0- napht fﬁ‘ﬁl ! %?]’B 91 - ace q@MHQ‘:];l mol ). in methanal (2 ni)
was adde _'cat' wuu 86’1‘ 5 hi Oiu STRe S restulting reaction
sol ution vvas hecit[%rdpgqéag m c 300 C 15 minut'€s. The mi xture was
concentrdted to|dashAgss to gm)\/¢1@(tl1| (R -5- (3-| soprop 2 5-
trifluorqgnethyl {1 b@naenesyH f ohy3 (a1m21+1>))5§0 6, 7, 8-tet rahyqirso ncaTﬁt hallen- 1-yl oxy
] -acetic |aci d netbbydenessifapyl, | iWHiF).66s, 2used in the step withqgqut further
purificat|i on. Msl-eael- 5@)? 8C2'3)r@ﬂ$3¢l\@'35®1 483, obsd. R@@ESI +) RME1-01. 10
{(R)-5-[(|3-1sopr 5-tr ﬁé/ {1benzengsul tony1l) - net hyl -jam no] -
5,6, 7, 8-tletrahydd® t'hal acetic adi dirret hyl ester

yloxy)-atetic

acid 1 70 (m 4 H

1 32 (m, 6 H)
3-3 ((R)-5-{methyl- | 8.56 (s, 1 H), 855 (s, 564 s o

[3-(2-methyl- 1 H), 8.40 (s, 1 H),

propane-2- 7.08 (t, 1 H),6.72 o b\sﬂo

sulfonyl)-5- (dd, 2 H), 5.28 (¢, 1 NN

trifluoromethyl- H), 4.67 (s, 2 H), H

benzenesulfonyl | 2.89 (d, 1 H), 2.64 (s, (;[)

]-amino}-5,6,7,8- | 3 H), 2.48 -2.59 (m, !

tetrahydro- 2 H), 1.91 -2.00 (m, L

naphthalen-1- 1 H),1.63-1.77 (m, Ho” Yo

yloxy)-acetic 3 H), 1.35-1.39 (m,

acid 9 H)




00 To a solution of
[ (R -5-(3-1sopropenyl-5-trifluoronethyl-benzenesul fonyl am no)- 15

5, 6, 7, 8- twOnatwds2napht hal en- 1-yl oxy] -aceti c aci d net hpCTEPR@9/06@36 Ny,
0.14 mml) in N, Ndinmethylformam de (1 nmL.) were added potassium carbonate
(48 nmg, 0.345 mol) and i odonethane (0.02 nL, 0.276 mml). The m xture was
heated at 100 Cin a microwave for 15 mnutes. The mixture was partitioned
bet ween water and di ethyl ether. The organic phase was washed 5 tines with
wat er, then concentrated WD 2010/ gWPﬁ%EPZOOQI 060156 - 72 - to dryness
to give crude {(R)-5-[(3-isopropen IF or onet hyl - benzenesul f ony1) -

met hyl - am r{?)ﬂ?)-&rﬁle't’hﬁ-(B%Vrabmhm-naalthHabmétwlcbgrizeaeetulfonﬂlt-aduﬁal-hy|
ester, which was used ext step w thout fu ther purdflcatlon (%)
cald. for C24H26F3N0BE:48AClg gphthaleny1-yl acetic a

(R-5-{net hyl 43- (1- net hyl - cycl opropyl) 5-trgfl uororret hyl - benzenesul f onyl ] -
met hyl - am no}-5, 6, 7, 8-t et r ahydr o- napht hal g-yl oxy)-acetic acid nethyl
ester N-Ntroso-Nnethylurea (600 ng, 5.88 mmol) was added in portions to
a mxture of 10 ether (10 nL) and 40% aq pot assi um hydroxide (2 nmL) at
0O C. After 20 m nutes, the aqueous |la renpved, and the ether |ayer
was transferred via cannula to SN '\:’;:2
{(R)-5-[(3-isopropenyl-5-trifluorqpetkt 12

< benze ul fony1) - net hyl - am no] -
B

acetic acid nethyl ester (40 ny,

¢ of pal |l adium acetate (2 ng, 0.009
mml ). The reaction 15 m xture wasl quenched with 5 nL of acetic acid, and
then filtered through a short pi%f Celite(r) (a diatonmte filter). The

5,6, 7, 8-tetrahydro-napht hal en-1-
0.08 mmol) at 0 C, foll owed by aH

filtrate was concentrated in vaclyo to give crude
{(R)-55[ net hyl -[3-(1- et hyl - c{®l o§t opyl ) -5-trifl uoronet hyl -benzenesul f ony1]

-nmet hyl a tetr dr. 0- hal en-.1- on -acetichacid t hyl
coter (RS RenlLE-pRoRg AN SRt FRitr e Rt s el ve
cal d. for56258R8irahpd-papghthdlernhsdoxylicdticSadiy detbity) ebter

(R-5-{net hyl 43- (1- net hyl -cycl opropyl)-5-trifluoronethyl -benzenesul fonyl ] -
am no}-5, 6,7, 8-tetrahydro- napht hal en- 1-yl oxy)-acetic acid WO

2010/ 018112PCT/ EP2009/ 060156 - 73 - Startipg wth

{(R) - 54met hyl 43- (1- net hyl - cycl opropyl ) - 5- tilf uor omet hyl benzenesul f onyl | - me
t hyl -am no] -5, 6, 7, 8-t etrahydr o- napht hal en- 1|yl oxy] -acetic acid nethyl ester
(16 ng, 0.032 mmol), using the nethod anal s to the one described 5 for
example 1-1, 0,
{(R)-5-[net hyl -[ 3-(1-nethyl - cyclopropyN) 25- tr|f1;§?onethylbenzenesulfonyl]-
met hyl - am no] -5, 6, 7, 8-t et rahydr o- napht Ral @n- 1 y y]-acetic acid (6 ng,
38% was obtained as a solid. M5 ¢l g pr C24H26F3N065 497, obsd. 498
(ESI+) [(M1-H]; 1H NVR (400 Mz \DMSOA16) 5 ppm 12.98 (br. s, 1 H), 7.94
(s, 2 H, 7.85 (s, 1 FD 7 09 (t, J 8.0 Hz, 1 H, 6.70 (d, J =8.0 Hz, 1

H, 6.67 (d, J = Hz, /% L

10 A mixture of {(R)-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid fert-butyl ester (example 1-1, 5
step) (87 mg, 0.168 mmol) and pyrrolidine (142 mg, 1.68 mmol)) in dimethyl
sulfoxide (2 mL) was heated at 150 °C for 50 minutes in a microwave oven. To the
reaction mixture was added water, and the resulting solution was extracted three
15 times with ethyl acetate. The combined organic layers were dried over sodium
sulfate, filtered, and then concentrated to afford {(R)-5-[methyl-(3-pyrrolidin-1-yl-5-

trifluoromethyl-benzenesulfonyl)-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-



10 H, 5.10 - 5.25 (m 1 H), 4.64 (s, 2 H, 2.54 (s, 3 H, 2.34 - 2.48 (m
2 H, 1.76- 1.92 (m 1 H), 1.51 -1.77 (m 2 H), 1.47 (s, 3 H, 1.37 - 1.50
(m 1 H,w0.208/0181209 (m 2 H), 0.92 (d, 2 H. EXAMPLE 8CI/EP2009/060156
15{(R) - 54(3-isopropvl-5-trifluoronethyl-benzenesul fonvl)-nethyl - am nol - 516,
718- tetrahydro-naphthal en-1 -vi oxv}- a(‘(ﬁtl c acid WO

2010/ 018112PCT/ EP2009/ 060156 - 74 - . o

{ (R) - 5- [ (cdticapidisehiyutySssten, Whnhwa&uhqdi inbbezext siepfwithol) prdfidationamido] -
gig’rfi’ ﬁét @.ﬁf*&}f&&h RINYOR! 583, Sb¥l B8y 8PS IMRS d tert-butyl ester

{(R) -5-[(3-brono-5-trifluoronethyl - benzenesulfonyl) nmet hyl -am no] - 5

5,6,7, 8-tetrahydro- ht ha en on acetlc d tert- ester

(exanpl e §}?i%qmﬁ‘otﬂ¥[@8?w9 'T?él)‘ %ﬂme} 3é| '?z:,e(SﬁsH Qﬁﬁs 36'65"831 c acid
pi nacok e§Bef8-(t9tr9ﬁfdm-na|9hl4ﬁlémlﬁloxy}$ééﬁléSﬁdm‘f‘t hod anal ogous to the one
described for exanple 7-1, 1st step,

{(R -5-[(3-isopropenyl-5-trifluoronethyl-benzenesul fonyl)-nethyl -am no] -

5, 6,7,8-tetrahydro-napht hal en-1-yl oxyl -acetic acid tert-butyl ester (52 ny,
3699 was 10 obtained. MS cald. for CZ?HSEFNQSS 539, obsd. 540 (ESI+)
[(MFH)+]. _
{(R)-5-[(3-isopropyl -5-trifluoronethyl-bg
, 8- tetrahydro-napht hal en- 1-yl oxy} - aC&; g

anesul fonyl) - met hyl -am no] -5, 6,7
d tert-butyl ester 15 A

m xt ure of NN @
{(R)-5-[(3-isopropenyl-5-trifl uoronet hylQ benze ul fonyl) - met hyl - am no] -
5,6, 7, 8-tetrahydro- napht hal en- 1- y¥ oy acetic acid tert-butyl ester (52 ngy,
0.092 nmmol ) and 10% pal | adi um on (5 mg) in ethyl acetate (1.5 nL) in
a CEM WO 2010/ 018112PCT/ EP2009/ 060156 - 75 - m crowave vial was heated
rapidly to 80 C under hydrogen ( psi) for 10 mnutes. After being cool ed
to roomtenperature, the reactiop mxture was filtered through a pad of
Celite(r) (a diatomte filterpp amd washed wi th di chl oronet hane. The
collected filtrate was concentrated under reduced pressure to give
{(R)-5-[(3-isopropy| 5- 5

trifluoro e -@&%m- L-pyrf%m-ﬁ?ltnm]orém@ - Behsdiyghy-napht hal e

n-1- yl oxyl- acetlc |d ter este ch was use |n t he
next $0epaminofduf,” Bdetrabyd rptnaphitiieaen-d ryloxvs-aceatic acitidert QR HE S RENDBHUSA]
obsd 542

2R 5 [(ﬂs*%ﬁ?%%%p%%?ﬂ‘*@'é@?lt? .08 eS T IPe SR RIATIRIP 5 AR BT R i nop -5, 6, 7

, 8- 10 t epyredidib-o-ynaphfilnarbeetthd Yeaxsgesatfethy F-ammal-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid (37 mg, 41% over two steps) was obtained as a
white solid. HRMS cald. for Cp4H27F3N20sS (ESIT)[(M+Na)*] 535.1485, obsd.

15 535.1481; '"H NMR (300 MHz, DMSO-ds) & ppm 12.21 (br. s, 1 H), 7.21 (s, 1 H), 7.06
-7.15(m,2H), 7.00 (s, 1 H), 6.74 (d, J=7.8 Hz, 1 H), 6.70 (d, J = 8.2 Hz, 1 H), 5.06
-5.18 (m, 1 H), 4.66 (s, 2 H), 3.35 (br. s,4 H), 2.64 -2.82 (m, 1 H), 2.51 (s, 3 H),
2.41 (br. s, 1 H), 2.00 (br. s, 4 H), 1.83 (br. s, 1 H), 1.42 -1.75 (m, 3 H).

EXAMPLE 4-2
20 {(R)-5-[(3-diethylamino-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid




Starting with

(R -5-[(3-isopropyl -5-trifluoronethyl-benzenesul fonyl)-net hyl -am no] -

8- twonatwdsa2napht hal en- 1-yl oxyl -acetic aci d tert Poutepkoess@ss (30 ng,

15 mol ), using the nethod anal ogous to the one described for exanple
, 2nd step,
(R -5-[(3-isopropyl-5-trifluoronet hyl'6be'nzenesul fonyl)-nmethyl-amno]-5,6,7
8- tetrahydro-napht hal en- 1-yl oxyl - acetl c éd (5 ng, 11% over two steps)

7 ig

a
{
56,7
0. 053
7-1
{
was obtained as an oil. Ms cald. for NO55 485, obsd. 486 (ESI+)

M FH) +]. 1H NWMR (300 MHz, CDCI3) 5 ppm 8 (s, 1 H, 7.94 (s, 1 H, 7.70
H, 7.10 (t, J =7.8 Hz, 1 H, 20 6 (d, J =7.8 Hz, 1 H), 6.61 (d,
8 Hz, 1 H, 5.16 -5.29 (m 1 H), %4. s,F2 H, 3.02 - 3.18 (m 1 H,
9 - 295 (m 1 H, 2.60 (s, 3 H), 42 - (m 1 H, 1.90 - 2.04 (m
H, 1.58 - 1.80 (m 3 H), 1.33 (d, & Hp. _F76 - EXAWPLE 9-1

R) - 5- 1( 3-i sopropoxv-5-trifl uor ogfety benzenesul f onvl) - net hvl - am nol -
1718-t et r ahydr o- napht hal en- 1- vikQ acetic acid HO 0 5

) - 5-[ (3-i sopropoxy-5-trifluorongthyl -benzenesul fonyl)-net hyl -am no] -

t
) -

w —

U'I""“U'I_"‘HI\.)LI""_'

7, 8-t etrahydro- napht hal en- 1-yL&xy}-acetic acid tert-butyl ester A
ure of

5-[(3-fluoro-5-trifluoromdhylo benzenesul f onyl) - net hyl - am no] - 10
, 7, 8-tetrahydro-napht hal en-1-yl oxyl -acetic acid tert-butyl ester
anple 1- 1 5th step) (87 ng, 0.168 mml), sodium hydride (60(Yowt) (34
ng, 0.84 drdn H%@l e ] [ f or mam de
(2 nb) wa [[(jlgﬁje t?'yl Bﬁwéﬂén crowa éiagﬁg% I}%y'%m%bgs 0t he
reaction 5rﬁx7t &ﬂetrahy:dIaHUenhtl&mﬂm 1¢yloxyj-gGetimacidHtert-lautyl estey sol uti on was
extracted with ethyl acetate (3 x 20 15 nL). The conbi ned organic | ayers
were dried over sodiumsulfate, filtered, %At hen concentrated to afford
{(R)-5-[(3-isopropoxy-5-trifluoromnethyl - ben esul fonyl) -

met hyl - am no] -5, 6, 7, 8-t et rahydr o- napht hal en- .- yl oxyl -acetic acid tert-butyl
ester,

-~ 1

oo

A mixture of {(R)-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (example 1-1, 5"
step) (87 mg, 0.168 mmol), sodium hydride (60%wt) (34 mg, 0.84 mmol) and
diethylamine (175 pL, 1.68 mmol) in N,N-dimethylformamide (2 mL) was heated at

10 150 °C in a microwave oven for 45 minutes. To the reaction mixture was added
water (10 mL), and the resulting solution was extracted with ethyl acetate (3 x 20
mL). The combined organic layers were dried over sodium sulfate, filtered, and then
concentrated to afford {(R)-5-[(3-diethylamino-5-trifluoromethyl-benzenesulfonyl)-
methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester,

15 which was used in the next step without purification. MS cald. for CysH37FsNQOeS 570,
obsd 571 (ESI") [(M+H)"].



WO 2010/ 018112PCT/ EP2009/ 060156 - 77 - which was used in the next step
W thout purification. M5 cald. for C27H34F3N065 557, obsd 558 (ESI +)

( M+H) +] . WO 2010/018112 PCT/EP2009/060156

(R -5-[(3-1sopropoxy-5-trifluoronethyl-benzenesul fonyl)-nmethyl-amno]- 5

, 6,7, 8-tetrahydro-napht hal en-1-vyl oxy}_-6§c_eti c acid HO O Starting with

(R -5-[(3-isopropoxy-5-trifluoronethyl-benzenesul fonyl) -net hyl -am no] -

6, 7, 8- t HR)-aHY3disthylsminel-2triflugramethykbenzenesulfonyd)-methylyamimler , usi ng
gp?g:)gggp?_]g%gggfﬁdrtoqnggﬁth%?een-q-eﬁg)r(fl}lgggetfcoéciaxarrpl e 1-1, {(R-5-[(3-
trifluoronethyl-benzenesul fonyl)-nethyl -am nq] -5, 6, 7, 8-tetrahydro-napht hal e
n-1- yloxyl-acetic acid (15 ng, 18% over Ewojsteps) was obtained as a white
solid. HRVS cald. for C23H26F3N065 (ES1+)[ ("W FNa)] 524. 1352, obsd.

524.1322; 1H NMR (300 MHz, DMSO- d6) 5 pp 49 (br. s, 1 H, 7.66 (s, 1
H, 7.64 (s, 1 H, 7.59 (s, 1 H, 7.090(t =B.2H, 1H, 6.70 (d, J =
8.2 Hz, 1 H), 6.66 (d, J =8.2 Hz, 1-H).8'5 I:'L55.23(m 1 H, 4.86 -

(Y

5.00 (m 1H, 4.66 (s, 2 H, 2.67 - 270 (mFLH, 2.53 (s, 3 H, 2.32 -

2.46 (m 1 H, 1.75 - 1.89 (m 1 H ~§8 - 1.74 (m 2 H), 1.48 (br. s, 1
H, 1.30 (d, J =5.7 Hz, 6 H). 9-2 and 9-3 20 The fol |l ow ng
exanples 9-2 and 9-3 were preparedYi n~an anal ogous manner as descri bed for
exanple 9-1, using {(R)-5-[(3-flugpo-5-trifluoronethyl-benzenesul fonyl) -
met hyl - am no] - 5, 6,7,8-tetrahydro£apht hal en- 1-yl oxyl -acetic acid tert-butyl
ester and the appropriate commghcrg |y avail abl e al cohols. WO

2010/ 018112PCT/ EP2009/ 060156 - 78 - Exanple No. Systematic Name 1H NMR (300

MHz,) 6 pPtarivig VESIR)-MEBlaigthBamina-atefllgromeft{yiRpebz¢riesuliongnetifytDCl 3) 510

5 amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester, using the
method analogous to the one described for example 1-1, {(R)-5-[(3-diethylamino-5-
trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid (11 mg, 13% over two steps) was obtained as a light brown solid.
HRMS cald. for C24H2sFsNOsS (ESI*)[(M+H)'] 515.1822, obsd. 515.1820; '"H NMR

10 (300 MHz, DMSO-ds) & ppm 7.20 (br. s, 1 H), 7.18 (br. s, 1 H), 7.11 (br. s, 1 H), 7.05

-710(m,1H),6.71 (d, J=7.2Hz,1H),6.70 (d, J=8.2Hz, 1 H), 5.11 (br. s, 1 H),
4.66 (s, 2 H), 3.47 (g, J=6.9 Hz, 4 H), 2.67 (d, J = 14.8 Hz, 1 H), 2.45 (br. s, 1 H),
1.91 (s, 3H),1.77 (br. s, 1 H), 1.56 - 1.74 (m, 3 H), 1.11 (t, J = 6.9 Hz, 6 H).

15 EXAMPLE 4-3
The following example 4-3 was prepared in an analogous manner as described for
example 4-2 using {(R)-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-
amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid fert-butyl ester and the
commercially available N-methylisopropylamine. The final product was purified by
20 reverse phase preparative HPLC.

Example (ESH,
No. Systematic Name M+H") | Structure




5-trifluoronethyl- 7.71 (br. s, 1 H), 7.56 benzenesul fonyly (br. s, 1

H, 7.34 (br. nmethyl-amno]- s, 1 H, 7.11 (t, J=7.8 56,7,8- Hz, 1
H), 6.90 wo,200m18112tetra hydro- 7.8 Hz, 1 H), 6.62 (d, PCT/EP2009/060156
-64 -
4-3 ((R)-5-{[3-(isopropyl-methyl- 515
amino)-5-trifluoromethyl- o k
benzenesulfonyl]-methyl- O:g F .
amino}-5,6,7 ,8-tetrahydro- SN

naphthalen-1-yloxy)-acetic

EXAMPLE 5-1
((R)-5-{[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-

amino}-5.6.7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid

[(R)-5-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-tetrahydro

-naphthalen-1-yloxy]-acetic acid tert-butyl ester

.S Br



napht hal en-1- J= 7.8 Hz, 1 H), 5.13 yl oxy}-acetic acid - 5.29 (m 1 H),
4.68 (s, 2 H, 407 - 421 (4 (m 2 H, 2.82 - 3.03 (m 1 H),
2.61 (s, 8OHpP10/018112 PCT/EP2009/060156

- 65 -
Starting with ((R)-5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-
butyl ester hydrochloride salt (500, 1.91 mmol) and 3-bromo-5-trifluoromethyl-
benzenesulfonyl chloride (642 mg, 1.99 mmol), and using the method analogous to
the one described for example 1-1, 4" step, [(R)-5-(3-bromo-5-trifluoromethyl-

5 benzenesulfonyl amino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl
ester (711 mg, 66%) was obtained as a white solid. MS cald. for C1gH19BrFsNs;04S
564, obsd. 565 (ESI*) [(M+H)"].

{(R)-5-[(3-bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-
10 tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester

~, S Br

AL

To a solution of [(R)-5-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl ester (46 mg, 0.08 mmol) in
acetonitrile (3 mL) was added potassium carbonate (27.6 mg, 0.200 mmol) and

15 methyl iodide (9.5 uL, 0.150 mmol) at room temperature. After being heated at 70 °C
for 6 hours under an argon atmosphere, the reaction mixture was cooled to room
temperature, filtered through a glass funnel, and concentrated in vacuo. The residue
was purified by column chromatography (0-5% methanol in dichloromethane) to
afford {(R)-5-[(3-bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-

20 tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (39 mg, 83%) as a white
solid. MS cald. for CooH21FsN304S 577, obsd. 578 (ESI™) [(M+H)™].

{(R)-5-[(3-acetyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8

-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester



2.41 -2.59 (m 1 H), 1.96 (br. s, 1 H, 1.58 - 1.80(m 3 H), 1.48
(t, J=6.8 Hz, 3 H  9-3 {(R-5-[(3- (DV60-d6) 13.24 (br.
WO 2010/018112 PCT/EP2009/060156

AL

To a solution of {(R)-5-[(3-bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (1.0 g, 1.7 mmol)
in N,N-dimethylformamide (8 mL) was added
5 tris(dibenzylideneacetone)dipalladium(0) (175 mg, 0.19 mmol) , triphenylarsine (175

mg, 0.57 mmol) and 1-ethoxy-vinyltributyltin (1 mL, 2.86 mmol) at room temperature.
After being heated at 80 °C for 2 hours under an argon atmosphere, the reaction
mixture was cooled to room temperature, and then treated with 4N hydrochloric acid
(1 mL), and subsequently stirred at room temperature for 20 minutes. The resulting

10 mixture was poured into water (40 mL) and extracted with ethyl acetate (20 mL x 3).
The combined organic layers were washed with water (20 mL), then brine (20 mL),
and concentrated in vacuo. The residue was purified by flash column
chromatography (15-30% ethyl acetate in petroleum ether) to afford {(R)-5-[(3-acetyl-
5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-

15 yloxy}-acetic acid tert-butyl ester (798 mg, 85%) as a yellow oil. MS cald. for
C21H24F3N305S 541, obsd. 542 (ESI™) [((M+H)"].

((R)-5-{[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-

amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester



550 UPU LL 4. 00=CO0 Z.... / O\ e O1 cyclopentyloxy-5- s, 1 H,

7.67 (s,

1 H, trifluoromethyl- 7.61 (s, 1 H, 7.57 (s,

benzenesuwbanwosiir H, 7.08 (t, J= 8.5 PCT/EP2009/060156

10

15

-67 -

AL

To a solution of {(R)-5-[(3-acetyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid fert-butyl ester (300 mg, 0.554
mmol) in anhydrous dichloromethane (3 mL) was added bis(2-methoxy-
ethyl)aminosulfur trifluoride (400 pL, 2.17 mmol) at room temperature under an
argon atmosphere. After being heated at 70 °C for 4 hours, the mixture was cooled
to room temperature, and poured into saturated sodium bicarbonate and then
extracted with dichloromethane (20 mL x 3). The combined organic layers were
washed with water (20 mL) and brine (20 mL), and then concentrated in vacuo. The
residue was purified by flash column (15-30% ethyl acetate in petroleum ether) to
afford ((R)-5-{[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-
amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid terf-butyl ester (250 mg,
80%) as a yellow oil. MS cald. for Cp1H24FsN304S 563, obsd. 564 (ESI™) [(M+H)™].

((R)-5-{[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-
amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid



met hyl -am no]- Hz, 1 H), 66 (d, J= 5,6,7,8- 8.5 H, 1 H, 6.66 (d,
tetra hydro- J=8.5 Hz, 1 H),5.04 napht halen-1- - 5.22 (m 2 H), 4.63
yl oxy} - ace0i2010608d2(s, 2 H), 2 69 (br. s, 1 PCT/EP2009/060156

- 68 -

Starting with ((R)-5-{[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-
amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid terf-butyl ester (200 mg,
0.35 mmol), and using the method analogous to the one described for example 1-1,
((R)-5-{[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-amino}-

5 5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid (80 mg, 45%) was obtained as a
white solid. MS cald. for C1sH1sFsN304S 507, obsd. 508 (ESI*) [(M+H)*]; 'H NMR
(400 MHz, CDsOD) & ppm 8.28 (d, 2 H), 8.14 (s, 1 H), 7.07 (s, 1 H), 6.75 (dd, 1 H),
6.69 (d, 1 H), 5.25 (t, 1 H), 4.65 (s, 2 H), 2.72-2.86 (d, 1 H), 2.59 (s, 3 H), 2.52 (m, 1
H), 2.03 (t, 3 H), 1.93 (m, 1 H), 1.65 (m, 3 H).

10
EXAMPLE 6-1
{(R)-5-[(3-acetyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5.6.7.8

-tetrahydro-naphthalen-1-yloxy}-acetic acid

15 Starting with {(R)-5-{(3-acetyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (example 5-1, 3™
step) (230 mg, 0.42 mmol), and using the method analogous to the one described for
example 1-1, {(R)-5-[(3-acetyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid (51.4 mg, 25%) was obtained as a

20 white solid. HRMS cald. for CooH22F3NO6S (ESIT) [(M+Na)*] 508.1012, obsd.
508.1012; "H NMR (300 MHz, DMSO-ds) 5 ppm 8.56 (s, 1 H), 8.52 (s, 1 H), 8.44 (s,
1H),7.06(t, J=7.8 Hz, 1 H), 6.60 - 6.68 (m, 2 H), 5.17 - 5.29 (m, 1 H), 4.42 (br. s.,
2 H),2.75(s,3H),2.68 (br.s, 1H), 255 (s, 3H),2.21-2.46 (m, 1 H), 1.81 (br. s, 1
H), 1.53-1.73 (m, 2 H), 1.50 (br. s, 1 H).

25



H, 2.53 (s, 3 H, 2.33 - 2.45 (m 1 H), 1.42 - 2.07 (m 12 H) *
purified by soxhlet extraction EXAVMPLE 10-1

[ (R) - 5- (3w6-2dicahBro- benzenesul f onyl am no) -5, 6, 7, 8-t et r abydrosmapitshal en- 1-
yl oxy]-acetic acid € 0 -SC HN \\0 HO

-69 -
EXAMPLE 7-1
((R)-5-{methyl-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-

amino}-5.6.7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid

[(R)-5-(3-isopropenyl-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl ester

AL

To a solution of [(R)-5-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-

10 tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl ester (example 5-1, 1% step)
(100 mg, 0.177 mmol) in N,N-dimethylformamide (1 mL) in a Biotage microwave vial
were successively added tetrakis(triphenylphosphine)palladium(0) (21 mg, 0.0177
mmol), potassium tert-butoxide (40 mg, 0.35 mmol) and isopropenyl boronic acid
pinacol ester (0.05 mL, 0.27 mmol). The resulting mixture was heated in a

15 microwave at 130 °C for 15 minutes. After being cooled to room temperature, the
reaction mixture was partitioned between 0.1 N hydrochloric acid and
dichloromethane. The organic phase was extracted with water. The combined

organic layers were dried over magnesium sulfate, filtered and concentrated under



To a solution of ((R)-5-am no-5,6,7,8-tetrahydro-napht hal en-1-yl oxy)-acetic
acid tert- butyl ester hydrochloride salt (prepared as descri bed above, 25
ng, 0.08 woubjo/asd2 WO 2010/ 018112PCT/ EP2009/ 060156 - 7®CI/EP2009/060156

N, N- di i sopropyl et hyl ami ne (0.022 nL, 0.14 nmol) in dry tetrahydrofuran (1
m.) was added 3, 5-di chl orobenzenesulfon%{?/a chloride (34 ng, 0.11 mmol) at
roomtenperature. The reaction m xture Was stirred at roomtenperature for
4 hours, redugsd pressure Raril gwpmatdgraphia(Reisep b lastcnBinamiaedT eedyicet e

t f t th t dded 0.2
consurpt {2 Shet B3R k08 S neal NIRRT B Ry 0
gvgr ai lghEﬁoﬁf@@bmglis;trﬁllmemﬂemgl-b'emhbbglfo(rfWaim;abysng eftetréie%cﬁstr@phth@tﬁ -t ogal
i thi roxi de was e n tirre
room t ?sﬁfjééb’ﬂg‘éﬁt@ Qi test- G‘é’*}’EeSt?'h %sragu%‘i g& M§§a}§}c ?‘Eﬁ (fE'rZ}GE' éH@mg ntrat ed
o drynesgpsd’52BaEa ) yf4itC (Pursuit C 18, H20/ CH3CN/ TFA) provided pure
10

t
[(R)
5- (3, 5-di chl or o- benzenesul f onyl am no) -5, 6, 7, 8-t et rahydr o- napht hal en- 1- yl oxy

]-acetic : 9 (d, J =
b 3 e, 1R S-GGeBRkpethi® q*ﬁ‘aﬁz%e&ﬁﬂ)%@%@%? n§femmofiB e ) 7 o5
(t, J = Stebratydré-ndphtbaled-1-gloxy]-acéti® acid 1 , 6.62 (d, J = 8. Hz, 1 H,
463(s 2 H, 440 - 4.52 (m 1 H, 2.53 - 264(m 2 H), 170- 1.86 (m
1H, 1.50 - 1.69 (m 3 H. HRMS cald. for C181-117C12N0O5S

(ESI+)[ (M FH) +] 428.0131, obsd. 428.0130. anpl e 10-2

{(R)-543-(1, 1-di fl uoro-ethyl)-5- trifIU@ro yl =benzenesul f onyl am no] -5, 6, 7
, 8- tetrahydro-napht hal en- 1-yl oxy}-ace 5

{(R) -5-[benzyl -(3-brono-5-trifl uorom&{l\hyb bengenesul fonyl ) -am no] -5, 6, 7, 8-
t et r ahydr o- napht hal en- 1- yl oxy} - acc Qcld tert-butyl ester WO

2010/ 018112PCT/ EP2009/ 060156 - 80 o a solution of

(R) 45- (3-bronmp-5-trifl uoronet hyl - Beazenesul f onyl am no) -5, 6, 7, 8-

t et r ahydr o- napht hal en- 1-yl oxy] -acefiic acid tert-butyl ester (50 ng, 0.088
mmol , prepared as described abovey "in acetonitrile (3 nmL) was added

pot assi um carbonate 5 (27.6 ny, 00 mmol ) and brononet hyl - benzene (45 ng,
0.265 mml ). The reaction m xt'tPe Was heated at 70 C for 6 hours under an
argon gt f r (filtered through a
gl ass um(?a%% roggdgg%%?fﬁlgjtegw ﬁ%\j/asg)t% egﬁ@cgu wa}/s purified by colum
chr omat ogvaenetafadiaaninoebi@, 7,8retréhEo-naphthalen-1-yloxy]-acetic acid tert-butyl

ester (326 mg, 0.62 mmol) in tetrahydrofuran (4 mL) was added 1M lithium hydroxide

(4 mL). The resulting biphasic mixture was stirred at room temperature for 3 hours.
The aqueous phase was washed with ethyl acetate, and then acidified with 1M HCI
15 to apHofabout2. The resulting mixture was extracted with ethyl acetate. The
combined organic layers were concentrated to dryness under reduced pressure to
give [(R)-5-(3-isopropenyl-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid, which was used without further
purification. MS cald for Co2H2,F3NOsS 469, obsd. 470 (ESI*) [(M+H)™].
20
[(R)-5-(3-isopropenyl-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid methyl ester



met hanol in dichl oronethane) to afford

{(R)-5-[benzyl -(3-bronmo-5-trifluoronethyl- 10

benzenesuwwbanwljisami no] - 5, 6, 7, 8-t et r ahydr o- napht hal en- 1pgir@®pgéoomceasé c aci d
tert-butyl ester (46 ng, 80% as a white solid. Ms cald. for

C301- 131Br F3NO6S 654, obsd. (ES1+) [(|v|+7|-|) +] 655.
{(R)-5-[(3-acetyl-5-trifluoronethyl - benzenesul fonyl) - benzyl-amno]-5,6,7,8
15 -tetrahydro-napht hal en- 1-yl oxy}-acetic ag¥Fd tert-butyl ester F WO
2010/ 018112PCT/ EP2009/ 060156 -81 - To a sol ytion of

{(R) -5-[benzyl -(3-brono-5-trifl uoronethyl -# enesul fonyl)-am noj -

5,6, 7, 8-tetrahydro- napht hal en- 1-yl oxyl -‘acg J acid tert-butyl ester (1.0 g,
1.53 mmol) in N, N-di net hyl f or mam de (8ym.) Was/agdded

tris(di benzyli deneacetone)di pal | adi un{®) {175y, 0.19 mmol),

tri phenylarsine (175 5 ng, 5.72 d 1-ethoxy-vinyltributyltin (1 ni,
2.86 mmol ). After being stirred atg8gd or 2 hours under an argon

at nosphere, the reaction m xture was cooled to roomtenperature, and then

treated with 4N hydrochloric acid m.), and stirred at room tenperature
for 20 mnutes. The resulting m xfure was poured into water (40 nL) and
extracted with ethyl acetate (? m). The conbined organic |ayers were

10 washed_w t h wat er 0 nm) rine (20 .. then concentrated in vacuo.
The oo dle A NGy 1R S kS RRE DHPOHHBT IR (gt ad: ent ol ut s on.
15- 30% et @é’ﬁzeﬁ%ulﬁérﬁ/ldrﬁlneﬁsr@? 8UBIrShRR6 bRt drRl Sloxy]-acetic acid (60 m
{(R)-5-[(3-acetyl-5-trifluoromet hyl benzenesul fonylI)-benzyl - am noj - ,6,7,8-t

et r ahydr o0 Hhpmdhingnethappb@yml hwes ieedae accat@lytic ampynt efshienylahlerides] Thay oi |
(815 g, r%@uﬁ!’r{?g reg@o?\aéo%tlon%aé’ﬁgggé':ﬁ %'Qﬁ%ro%r]ve 3151 Wfor(@%lnbtés(. '\‘ﬁ@*) *1

618.
((R)-5- {bmnmyrﬂaéhﬁas( doricenitratacbioadrendng th-dgive criutle JidR)ebr3-lspbrdpemykiesul f onyl | - am

|280}|_0 a Sgﬁu@rozg?eé[tlraﬂ%nzenggﬁtf%g almelr?o 15% 7Oé(¥gtraahc % %apcthale%e{ Io?ql/J]t glcetest er F

{ (R) - 5- [ (Zciae@dthyI-atdrt whlcthq/oémaééwﬂn thé%ﬁf‘@t&y|v¢|fh6mﬂ9urﬂh@ﬁEMhﬁc%JFbH0]\AS
5,6, 7, 8-tetrahydro- naﬁ ht hal en-1-yl oxyl -acetic gcid tert-butyl ester (300

mg, 0. 486CaliM)CasHdinNPaPABS, absth 4840 hdM+idBlnl) in a bomb bottle (5 ni)
was adged bis(2-nethoxy-ethyl)am nosul fur trifluoride (400 pL, 2.17 mmol)

under an argon at nosphere. After being stirred at 70 C for 4 hours, the
m xture V\{{R)-66[(()3-mbproplenyhﬁ-aﬁﬂUGrmaemyIanandswcﬁomydﬁi-methpl-amﬁmm]at ed sodi um

bi car bona Luti n and e [ 010/018112 /| EP2009/ 060156 - 82 -
i Ch O s By Bt oSBT o B ACTAITEEIY €Ty or & wor o vshad
W th

L

O 0O
To a solution of [(R)-5-(3-isopropenyl-5-trifluoromethyl-benzenesulfonylamino)-

15 5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid methyl ester (67 mg, 0.14 mmol)
in N,N-dimethylformamide (1 mL) were added potassium carbonate (48 mg, 0.345
mmol) and iodomethane (0.02 mL, 0.276 mmol). The mixture was heated at 100 °C
in a microwave for 15 minutes. The mixture was partitioned between water and

diethyl ether. The organic phase was washed 5 times with water, then concentrated



water (20 nmL) and brine (20 nL), then concentrated in vacuo. The residue
was purified by flash col um chronmat ography (gradient elution: 15-30% et hyl
acet at e iwopetwwmbBaam et her) to afford PCT/EP2009/060156

((R) -5-{benzy143-(1, 1-di fluoro-ethyl)-5-trifluoronethyl- 5

benzenesul f onyqg- am no} -5, 6, 7, 8-t et rahydr,o- napht hal en- 1-yl oxy) -acetic acid
tert-butyl ester (247 ng, 79.7% as a yéllow oil. M5 cald for C32H31F5N055
639, obsdto Qrﬁﬁss)to[qimmd}e {6R)95-[(3-isopropenyl-5-trifluoromethyl- benzenesulfonyl)

{(R)-543- i1 trifluogr th Zene m nol -5, 6
10 7 g B B R A ey PR U SR e T e

((R - | 5- {bwazy:tsecﬂ&riﬂwb rilexdBfelpumahbltﬂlhwe)r;p@fiﬁd)iatfdnuMs)ﬁadh%*OQB-H%IEM?S fonyl] - a
m nol 5, 8-t pht hal en- 1-yl oxy)-acetic acid tert-butyl ester
(90 nyg, OOQ$ ﬁ‘%l ?%iﬁﬁ’l% 1m on carbon (15 ng, 10% ww), and formc acid
ammoni ymsalt (65 15 ng, 1.03 mmol) were suspended in ethanol (15 nlL), and
the resulting mxture was heated at 60 C for 5 hours. The reaction m xture

¥\a|s t hen {BbPmetbyHolh- mlpﬂr@uqlopromﬂbﬁﬂriﬂuer@netwmeo%w@nylrhe
| ayers vel BT b7 SRR oot ien 3ol ) ack e dtid S PaReF ) o,

chromat ography (gradient elution: 15-30% I acetate in 20 petrol eum
ether) to afford

{(R)-543-(1, 1-di fluoro-ethyl)-5-trifluoro
8-t etrahydro- napht hal en- 1-yl oxyl -aceti @ ag

(2

| benzenesul f onyl am no] -5, 6, 7,
en=t butyl ester (46 ng, 60%.

M5 cald for C25H28F5NO55 549, obsd. (ES: &H) +] 550. {(R) -
543-(1, 1-difluoro-ethvi)-5-trifl uorome[E'h\o bemzehesul f onvi | - net hyl 25
am no}-5161718-t et rahydr o- napht ha oxv)-acetic acid WO

2010/ 018112PCT/ EP2009/ 060156 - 83 arting with
{(R)-543-(1,1-difluoro-ethyl)-5-tri romet hyl - benzenesul f onyl am no] -

5,6, 7, 8-tetrahydro-napht hal en-1-yl axyl -acetic acid tert-butyl ester, and
using the 5 nethod anal ogous to t/ﬁgxone descri bed for exanple 1-1,
{(R)-543-(1, 1-di fluoro- oo

ethyl)-5-trifluoronethyl-benzenesul fonyl am no] -5, 6, 7, 8-t etrahydr o- napht hal e
n-1- vyl oxMNHosxbil\bmm'wUma%(th@' 388 msncﬂ) whs bddsdin portidht MVERN{iXtdee M—Iz
CD30D)

5 6. d, 1
6.64 (8, %%m% hga’b%}m@ ?9“9%36%0?{@'“@ me&?%‘éz ’Pl—} tl_Bl-6: Agte*fég 2] 83 (m
1H, 2 5r3h|rrut83 6Re éguedusH)a yerdw8d rdrhoved, ldhd tﬂ@eﬂhe@%yer%a%&re(rf@fer‘?ed’l)la M5 cald
for C21 H20F5NCBS 493, obsd. (ESI +) k@ﬂ)rmgﬂ‘gb 494, EXAMPLES 10-3 to 10-12

The fol | ov@ylatexithl-8d( &@oerqp@nyb&mf @wzm\eﬁglfcvmﬂ)emm%am]r n an
| t
(R 80 a8 B R R REBh B b RSy SR hting o310 M, b 08 migir | 1O

t ert - but yat @3¢ efolidwek b;zlabdmod@fpalladu(lmﬂacepartemamgj CH@OQjEEml) dée react®ohenes 1
or 2) th a riate supstit | £ | .¢hlorjde, followed
by obisr Rytie AT GOFrRHIUM B AL thadRearh Aot ey Hsbahersneriad For
exanpl es dﬂb@hté@lsa ditofitd fEery OTRRORMASES WS @orﬂfeﬁﬂ@f&ﬂ/nli/@cug td bﬁeﬂfr@d‘@dur es
descri bed above for 20 naking exanples 8-1 and 7-1, respectively

( N- net hy| @REG-[meth A3 V@se)thylsqygtoprwlhﬁﬂflqomgﬁ@pfkbweawumy&dnemhm des
wi thout 1t Bei kil 3licfanydrehdbhtiflen-2dR5%A 2R8 acid methy! ester, which was

used in the next step without further purification. MS cald. for CasH2sF3sNOsS 511,
20 obsd. 512 (ESI) [(M+H)].

((R)-5-{methyl-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonyl]-
amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid



- 84 - Exanple No. Systematic Nane 11-1 NWVR (300 MHz,) 6 ppm M5 Structure
10-3 [(R)-5-(3,5-bis- trifluoronethyl- benzenesul fonylam n

0) - 5, 6, 7,8otetwmEbmdr o- napht hal en- 1-yl oxy] - acetic aci d PCD¥BGdO$0186 48
-8.61 (m 2 H), 8.46 (br. s, 2 H, 6.88 - 7.06 (m 1 H, 6.66 (d, J =6.9
Hz, 1 H, 6.51 (d, J =7.2 H, 1 H, 454 (br. s, 3 H, 2.40 -2.69 (m 2
H, 1.68- 1.86(m 1 H), 1.58 (br. s, 3'H 496# -- * 0--\ Z.." * 00 (O
10-4 [(R) -5-(3, 5-di met hyl - benzenesul f ony n 0)-5,6,7,8-tetrahydro-
napht hal en- 1-yl oxy] - acetic acid (400 MHz, DvBO d6) 12.86 (br. s, 1 H),
7.98 (d, J =85 Hz, 1 H, 7.49 (s, 2 H), 29 (s, 1 H, 7.02 (t, J =8.0
Hz, 1 H, 6.66 (d, J =8.1 Hz, 2 H, 4063 2FH), 4.21 -4.35 (m 1 H),
2.42 - 2.64 (m 2 H), 2.37 (s, 6 H),\JN/}S\ 7S 1 H, 1.44 - 1.66 (m 3
H) 388# o, ,0 HNso = O F

Starting with {(R)-5-[methyl-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-
benzenesulfonyl]-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid
methyl ester (16 mg, 0.032 mmol), using the method analogous to the one described
5 for example 1-1, {(R)-5-[methyl-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-
benzenesulfonyl]-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid
(6 mg, 38%) was obtained as a solid. MS cald. for Cy4H26F3NOsS 497, obsd. 498
(ESI) [(M+H)"]; "H NMR (400 MHz, DMSO-0ds) & ppm 12.98 (br. s, 1 H), 7.94 (s, 2 H),
7.85(s,1H),7.09 (t, J=8.0Hz,1H),6.70 (d, J=8.0Hz, 1 H), 6.67 (d, J=8.0 Hz, 1
10 H),510-525(m,1H),4.64(s,2H),2.54(s,3H),2.34-248 (m, 2 H),1.76 - 1.91
(m,1H),1.51-1.77 (m, 2 H), 1.47 (s, 3 H), 1.37 - 1.50 (m, 1 H), 0.96 - 1.09 (m, 2 H),
0.92 (d, 2 H).

EXAMPLE 8-1
15 {(R)-5-[(3-isopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-

tetrahydro-naphthalen-1-yloxy}-acetic acid




E 110% HO 10-5 [(R) -5-(3,5-di fluoro- benzenesul fonyl amin
0)-5,6,7,8-tetrahydro- naphthal en-1-yl oxy]- acetic acid 12.93 (br. s, 1 H),
8.35 (d, wo=o0Bs/@8H2, 1 H), 7.52 - 7.69 (m 3 H), 7.04 (®CTEP2009/08015tz, 1 H),
6.58 - 6.76 (m 2 H), 4.64 (s, 2 H, 4.34 -4.50(m 1 H, 2.51 - 2.60(m 2
H, 1.67 - 1.86 (m 1 H), 1.46 - 1.66_(7%_ 3 H 396# o,c) s'" HNso SO....-
HO 10-6 [(R)-5-(3-isopropyl-5- trifluoronethyl- benzenesul fonyl am n
0)-5,6, 7, €(Rﬂét-[l(&-iwropenubﬁﬂﬁﬂuemmemsdetaepzeaeemImn)dl-hwthmmm; DVBO- d6)
12 87 (br 7.96 (s, 1
A ?szﬁ*%b%%g@g"?éﬁfhﬁe"évagﬁﬂz aqelig Beiglghhdn gt , [0, 3y
.54(d, = Hz, 1 H, 4.63 (s, 2 H), - 4.46 (m 1 H), 3.07 -3.24
mJ:6.8Hz,1H) 2.50 -2.65 (m 2 H, 1175 (br. s, 1 H, 1.42 - 1.68
m 3 H, 1.27 (d, J = 6.8 Hz, 6 H 470 U_ 0=0) 0 O
F

Aoks

Starting with {(R)-5-(3-bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

5 5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (example 5-1, 2"
step) (150 mg, 0.266 mmol) and isopropenyl boronic acid pinacol ester (0.075 mL,
0.40 mmol), using the method analogous to the one described for example 7-1, 1°
step, {(R)-5-[(3-isopropenyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (52 mg, 36%) was

10 obtained. MS cald. for C27H32F3sNOsS 539, obsd. 540 (ESIY) [(M+H)"].

{(R)-5-[(3-isopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester

15
A mixture of {(R)-5-[(3-isopropenyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid fert-butyl ester (52 mg, 0.092
mmol) and 10% palladium on carbon (5 mg) in ethyl acetate (1.5 mL) in a CEM



0 0 10-7 {(R-5-[3-(1-nmethyl- cyclopropyl)-5- trifluoronethyl -

benzenesul fonylam n o] -5, 6, 7, 8-tetrahydro- naphthal en-1-yl oxy}- acetic acid
(CD30D) 8wOXo(misdm2H), 7.97 (s, 1 H), 7.78 (s, 1 H), 6.9¢T(P2003/060136 8 Hz, 1
H),6.64(d,J:7.8Hz,1H),642(d J=7.8 Hz, 1 H, 4.63 (s, 2 H,
4.33- 4.43 (m 1 H), 2.71 286(m ?)5, 249 265(m 1 H, 1.60- 1.95
(m4|—|),1.48(s,3|—|),098 (br. , 0.93 (br. s,2|—|) ? 401 / HNF
Si* HO -m@gowav@vigl vaRhepted3apidth tq@fc ubdelyrhydrb@erzéﬁiémj frooﬁQIrainUtes

D2 ke, TARGFOGAGEE0Ea 14 PR Btk B i ity RSk bt lroled B ¢ 7
8 0 HZ 1pdd) of Gel6® (&l dialomie Altdy,, anl \lvbshedd with (:Jd:hlo}@métr’?aridz THe ddllecdo6 (s,
1 95 (m fﬁtr%t)e wgs gqnqq'_?traiegi mdq-fédl%)e r?@g%gr‘é?tb’g|2v'e4{zR5-§i[?3A:isgg]rop%/l-y-)’ 1.67 -

5 trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid tert-butyl ester (30 mg), which was used in the next step without
further purification. MS cald. for Co7H34F3NOsS 541, obsd. 542 (ESI*) [(M+H)"].

{(R)-5-[(3-isopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-
10 tetrahydro-naphthalen-1-yloxy}-acetic acid

Starting with {(R)-5-[(3-isopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid fert-butyl ester (30 mg, 0.053

15 mmol), using the method analogous to the one described for example 7-1, 2" step,
{(R)-5-(3-isopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid (5 mg, 11% over two steps) was obtained
as an oil. MS cald. for C3HssFsNOsS 485, obsd. 486 (ESI*) [(M+H)*]. 'H NMR (300
MHz, CDCl3) & ppm 7.98 (s, 1 H), 7.94 (s, 1 H), 7.70 (s, 1 H), 7.10 (t, J= 7.8 Hz, 1 H),

20 6.89(d,J=7.8Hz,1H),6.61(d,J=7.8Hz,1H),5.16-5.29 (m, 1 H), 4.68 (s, 2 H),
3.02-3.18 (m, 1 H), 2.79 -2.95 (m, 1 H), 2.60 (s, 3 H), 2.42 - 2.58 (m, 1 H), 1.90 -
2.04 (m, 1 H), 1.58 - 1.80 (m, 3 H), 1.33 (d, 6 H).



= 0\ 00 =10-9 [(R-5-(3,5-bis- (DVSO-d6) 11.80 - 13.65 518*

nmet hanesul fonyl - (br. s, 1 H, 8.65 (s, 3 H), benzenesul fonyl am n 8.59
(d, J = 8v0 2w/ 01811B) , 0)-5,6,7,8-tetrahydro- 7.00 (t PCI/ER28906(HZ¢ 1 H),
-76 -
EXAMPLE 9-1

{(R)-5-[(3-isopropoxy-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid

{(R)-5-[(3-isopropoxy-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester

A mixture of {(R)-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

10 5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (example 1-1, 5"
step) (87 mg, 0.168 mmol), sodium hydride (60%wt) (34 mg, 0.84 mmol) and 2-
propanol (110 uL, 1.83 mmol) in N,N-dimethylformamide (2 mL) was heated at
150 °C in a microwave oven for 45 minutes. To the reaction mixture was added
water (10 mL), and the resulting solution was extracted with ethyl acetate (3 x 20

15 mL). The combined organic layers were dried over sodium sulfate, filtered, and then
concentrated to afford {(R)-5-[(3-isopropoxy-5-trifluoromethyl-benzenesulfonyl)-

methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester,



nap
8.0
2.4

ht hal en- 1-yl oxy] - 6.66 (d,
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J =80Hz, 1H), acetic acid 6.55 (d
1 H, o\ 4.64 (s, 2 H, 4.43 -4.57 (m 1 H), 3.43 (s,

2. 80 20ry01211Bf) , 1. 66 - PCT/EP2009/060156

-77 -
which was used in the next step without purification. MS cald. for Cy7H34F3sNOsS 557,
obsd 558 (ESI*) [(M+H)"].

{(R)-5-[(3-isopropoxy-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-

5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid

Starting with {(R)-5-[(3-isopropoxy-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester, using the method
analogous to the one described for example 1-1, {(R)-5-[(3- isopropoxy-5-
trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid (15 mg, 18% over two steps) was obtained as a white solid. HRMS
cald. for CasHsF3sNOgS (ESI*)[(M+Na)*] 524.1352, obsd. 524.1322; 'H NMR (300
MHz, DMSO-ds) & ppm 12.49 (br. s, 1 H), 7.66 (s, 1 H), 7.64 (s, 1 H), 7.59 (s, 1 H),
7.09(t J=82Hz 1H),6.70(d, J=8.2Hz, 1H),6.66 (d, J=82Hz, 1H),511 -
5.23 (m, 1 H), 4.86 - 5.00 (m, 1 H), 4.66 (s, 2 H), 2.67 - 2.79 (m, 1 H), 2.53 (s, 3 H),
2.32-2.46(m,1H),1.75-1.89 (m, 1 H), 1.58 - 1.74 (m, 2 H), 1.48 (br. s, 1 H), 1.30
(d, J=5.7 Hz, 6 H).

EXAMPLES 9-2 and 9-3
The following examples 9-2 and 9-3 were prepared in an analogous manner as
described for example 9-1, using {(R)-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-
methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester and

the appropriate commercially available alcohols.

, J =
6 H,



1.87 (m 1 H, 1.46 - 1.67 (m 3 H 10- 10 [(R)-5-(3-net hoxy- 5-
(DVMBO d6) 12.98 (br. s, 1 482** trifluoronmethyl- H), 8.35 (d, J= 8.2 Hz,
1 benzwoeswidiengl amin H), 7.71 (s, 1 H), 7.66 (s, PCT/EP2009/060156
-78 -
MS
Example 'H NMR (300 MHz,) & | (ESH+,
No. Systematic Name | ppm M+Na") | Structure
9-2* {(R)-5-[(3-ethoxy- | (CDCls) 510 o R
5-trifluoromethyl- | 7.71 (br.s, 1 H), 7.56 O:g F F
benzenesulfonyl)- | (br.s, 1 H), 7.34 (br. N7
methyl-amino]- s,1TH), 711 (t, J=7.8 H
5,6,7,8- Hz, 1 H),6.90(d, J= 5
tetrahydro- 7.8Hz,1H),6.62(d, (
naphthalen-1- J=7.8Hz,1H),5.13

yloxy}-acetic acid

-5.29(m, 1 H),4.68
(s, 2 H), 4.07 - 4.21
(m, 2 H), 2.82 - 3.03
(m, 1H),2.61 (s, 3 H),
2.41-2.59 (m, 1 H),
1.96 (br.s, 1 H), 1.58
-1.80 (m, 3 H), 1.48
(t, J = 6.8 Hz, 3 H)

9-3 {(R)-5-[(3-
cyclopentyloxy-5-
trifluoromethyl-
benzenesulfonyl)-
methyl-amino]-
5,6,7,8-
tetrahydro-
naphthalen-1-
yloxy}-acetic acid

(DMSO-dg) 13.24 (br. | 550
s, 1 H),7.67 (s, 1 H),
7.61(s,1H),7.57 (s,
1H),7.08(t J=85
Hz,1H),6.69(,J=
8.5Hz, 1 H),6.66 (d,
J=8.5Hz,1H),5.04
-522(m,2H),4.63
(s,2H),2.69 (br.s, 1
H), 2.53 (s, 3 H),2.33
-245(m,1H),1.42-
2.07 (m, 12 H)

* purified by soxhlet extraction

EXAMPLE 10-1

[(R)-5-(3,5-dichloro-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-

yloxy]-acetic acid

To a solution of ((R)-5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-

butyl ester hydrochloride salt (prepared as described above, 25 mg, 0.08 mmol) and



7.57 (s, 1 H, 7.03 (t,
Hz, 1 H, 6.68 (d, J acetic acid = 7.8 Hz,
/ 7.8 Hz, 1 H, 4.66 (s, ZPCHEP2009/060156

napht hal en- 1-yl oxy]- J =

0)-5,6,7,8-tetrahydro- 1 H)
7.
1 H, 6.6800d10/ad8H2 0 \ -\

Il 6O~
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N, N-diisopropylethylamine (0.022 mL, 0.14 mmol) in dry tetrahydrofuran (1 mL) was
added 3,5-dichlorobenzenesulfonyl chloride (34 mg, 0.11 mmol) at room temperature.
The reaction mixture was stirred at room temperature for 4 hours, at which time
analysis of an aliquot by LC/MS showed complete consumption of the starting amine.
5 To the reaction mixture was added 0.2 N lithium hydroxide (1 mL), and the resulting
mixture was stirred overnight. Analysis showed only partial hydrolysis of the ester.
Additional 0.2 N lithium hydroxide was then added (1 mL) and the mixture was
stirred at room temperature for 2 days. The solution was acidified and concentrated
to dryness. Preparative HPLC (Pursuit C-18, H,O/CHsCN/TFA) provided pure [(R)-
10 5-(3,5-dichloro-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic
acid (12 mg, 31%); 'H NMR (400 MHz, DMSO-ds) & ppm 8.39 (d, J = 8.3 Hz, 1 H),
7.99(t J=17Hz,1H),7.86(d,J=1.7Hz, 2H),7.05(, J=8.0Hz, 1 H),6.68 (d, J
=8.0Hz, 1 H), 6.62 (d, J=8.0Hz, 1 H), 4.63 (s, 2 H), 4.40-4.52 (m, 1 H), 2.53 -
2.64 (m,2H),1.70-1.86 (m, 1 H), 1.50 - 1.69 (m, 3 H). HRMS cald. for
15 Ci1sH17CI2NOsS (ESIF)[(M+H)] 428.0131, obsd. 428.0130.
Example 10-2
{(R)-5-[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonylamino]-5,6,7,8-

tetrahydro-naphthalen-1-yloxy}-acetic acid

20

{(R)-5-[benzyl-(3-bromo-5-trifluoromethyl-benzenesulfonyl)-amino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester



4.31 -4.50 (m 1 H, 3.93 (s, 3 H, 2.52 -2.66 (m 2 H, 1.68-
1.87(m 1 H, 1.46- 1.67(m 3 H) 10-11 [(R)-5-(3-brono-5- (DVSO d6)
12. 98 ('s,W0 2bh0/01530* * PCT/EP2009/060156
- 80 -
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To a solution of (R)-[5-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl ester (50 mg, 0.088 mmol,
prepared as described above) in acetonitrile (3 mL) was added potassium carbonate
5 (27.6 mg, 0.200 mmol) and bromomethyl-benzene (45 mg, 0.265 mmol). The

reaction mixture was heated at 70 °C for 6 hours under an argon atmosphere, and
then 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 dichloromethane) to afford {(R)-5-[benzyl-(3-bromo-5-trifluoromethyl-

10 benzenesulfonyl)-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl
ester (46 mg, 80%) as a white solid. MS cald. for C3oH31BrFsNOsS 654, obsd. (ESI*)
[((M+H)"] 655.

{(R)-5-[(3-acetyl-5-trifluoromethyl-benzenesulfonyl)-benzyl-amino]-5,6,7,8
15 -tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester




trifluoronethyl- 8.47 (d, J = 8.5 Hz, 1 H), benzenesul fonylam n 8. 37 (s,
1 H, 831 (s, 1 0)-5,6,7,8-tetrahydro- H), 8.15 (s, 1 H), 7.03 (t, J
napht hal emo2eylwogmp- = 7.8 Hz, 1 H), 6.69 (d, J = acecir®raavdens8 Hz, 1
H, 6.58 (d, J =
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To a solution of {(R)-5-[benzyl-(3-bromo-5-trifluoromethyl-benzenesulfonyl)-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (1.0 g, 1.53 mmol)
in N,N-dimethylformamide (8 mL) was added
tris(dibenzylideneacetone)dipalladium(0) (175 mg, 0.19 mmol), triphenylarsine (175
5 mg, 5.72 mmol), and 1-ethoxy-vinyltributyltin (1 mL, 2.86 mmol). After being stirred at

80 °C for 2 hours under an argon atmosphere, the reaction mixture was cooled to
room temperature, and then treated with 4N hydrochloric acid (1 mL), and stirred at
room temperature for 20 minutes. The resulting mixture was poured into water (40
mL) and extracted with ethyl acetate (3 x 20 mL). The combined organic layers were

10 washed with water (20 mL) and brine (20 mL), then concentrated in vacuo. The
residue was purified by flash column chromatography (gradient elution: 15-30% ethyl
acetate in petroleum ether) to afford {(R)-5-[(3-acetyl-5-trifluoromethyl-
benzenesulfonyl)-benzyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid
tert-butyl ester as a yellow oil (815 mg, 86.4%). MS cald. for C32H34F3sNOgS 617,

15 obsd. (ESI) [(M+H)"] 618.

((R)-5-{benzyl-[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonyl]-amino}-
5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester

20 To a solution of {(R)-5-[(3-acetyl-5-trifluoromethyl-benzenesulfonyl)-benzyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (300 mg, 0.486
mmol) in anhydrous dichloromethane (3 mL) in a bomb bottle (5 mL) was added
bis(2-methoxy-ethyl)aminosulfur trifluoride (400 pL, 2.17 mmol) under an argon
atmosphere. After being stirred at 70 °C for 4 hours, the mixture was cooled to room

25 temperature, and poured into saturated sodium bicarbonate solution and extracted
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7.8 Hz, 1 H), 4.66 (s, 2 H), 4.40 -4.56 (m 1 H), 2.54 -
2 H, 1.69 - 1.89 (m 1 H, 1.49 - 1.68 (m 3
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with dichloromethane (3 x 20 mL). The combined organic layers were washed with
water (20 mL) and brine (20 mL), then concentrated in vacuo. The residue was
purified by flash column chromatography (gradient elution: 15-30% ethyl acetate in
petroleum ether) to afford ((R)-5-{benzyl-[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-
benzenesulfonyl]-amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl
ester (247 mg, 79.7%) as a yellow oil. MS cald for C3;H31FsNOsS 639, obsd. (ESIY)
[(M+H)*] 640.

{(R)-5-[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonylamino]-5,6
,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester

((R)-5-{benzyl{3-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonyl]-amino}-
5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester (90 mg, 0.14
mmol), palladium on carbon (15 mg, 10% w/w), and formic acid ammonium salt (65
mg, 1.03 mmol) were suspended in ethanol (15 mL), and the resulting mixture was
heated at 60 °C for 5 hours. The reaction mixture was then cooled to room
temperature, and filtered through celite. The filtrate was washed with ethanol (3x10
mL), and the collected organic layers were concentrated in vacuo, The residue was
purified by flash column chromatography (gradient elution: 15-30% ethyl acetate in
petroleum ether) to afford {(R)-5-[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-
benzenesulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl
ester (46 mg, 60%). MS cald for CasHasFsNOsS 549, obsd. (ESI) [(M+H)™] 550.

{(R)- 5-[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonyl]-methyl-

amino}-5.6.7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid
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HO” 0
Starting with {(R)-5-[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonylamino] -
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid fert-butyl ester, and using the
method analogous to the one described for example 1-1, {(R)-5-[3-(1,1-difluoro-
ethyl)-5-trifluoromethyl-benzenesulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid was obtained as a white solid. "H NMR (400 MHz, CDs0OD) & ppm
8.30 (s, 1 H), 8.28 (s, 1 H), 8.09 (s, 1 H), 6.94 (dd, 1 H), 6.64 (d, 1 H), 6.46 (d, 2 H),
4.63(s,2H),4.46 (t, 1H),2.72-2.83(m, 1 H), 2.51-2.63 (m, 1 H), 2.01 (t, 3 H),
1.65 - 1.88 (m, 4 H), MS cald for C21HxFsNOsS 493, obsd. (ESI*) [(M+H)"]: 494.

EXAMPLES 10-3 to 10-12
The following examples 10-3 to 10-5 and 10-8 to 10-12 were prepared in an
analogous manner as described above for examples 1-1 and 10-1 by treating ((R)-5-
amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester
hydrochloride salt (VI, prepared as described in Schemes 1 or 2) with the
appropriate substituted benzenesulfonyl chloride, followed by ester hydrolysis
(without the methylation step using iodomethane). For examples 10-6 and 10-7, the
compounds were prepared using the procedures described above for
making examples 8-1 and 7-1, respectively (N-methylated derivatives), starting with

the appropriate NH-sulfonamides without the methylation step using iodomethane.

*

u



I~ 0

.11 (d, J = 8.5 Hz, 1 H), 0)-5,6,7,8-tetrahydro- 7.97 - 8.08 (m 2 H),
.03 napht hal en- 1-yl oxy]- (t, J= 8.0 Hz, 1 H), 6.69
8.0 Hz,wo 2bi0/0181160 (d, J =8.0 H, 1 H), 4.66 PCT/EP2009/060156
-84 -
Example "H NMR (300 MHz,) &
No. Systematic Name ppm MS Structure
10-3 [(R)-5-(3,5-bis- (DMSO-ds) 8.48 - 8.61 (m, | 496"
trifluoromethyl- 2 H), 8.46 (br. s, 2 H),
benzenesulfonylamin | 6.88 - 7.06 (m, 1 H), 6.66
0)-5,6,7,8-tetrahydro- | (d, J=6.9 Hz, 1 H), 6.51
naphthalen-1-yloxyl- (d,J=72Hz 1H),454
acetic acid (br.s,3H),2.40-269 (m,
2 H),1.68-1.86 (m, 1H),
1.58 (br.s, 3 H)
104 [(R)-5-(3,5-dimethyl- (400 MHz, DMSO-ds) 388"
benzenesulfonylamin | 12.86 (br. s, 1 H), 7.98 (d,
0)-56,7,8-tetrahydro- | J=85Hz,1H), 749 (s, 2
naphthalen-1-yloxyl- H), 7.29 (s, 1 H), 7.02 (t, J
acetic acid =8.0Hz 1H)6.66(d,J=
8.1 Hz, 2 H), 4.63 (s, 2 H),
421-435(m,1H),242-
2.64 (m,2 H), 2.37 (s, 6
H), 1.78 (br. s, 1 H), 1.44 -
1.66 (m, 3 H)
105 [(R)-5-(3,5-difluoro- 12.93 (br.s, 1 H), 8.35 (d, | 396"
benzenesulfonylamin | J=8.5Hz, 1 H), 7.52 -
0)-5,6,7,8-tetrahydro- | 7.69 (m,3 H),7.04 (t, J =
naphthalen-1-yloxyl- 7.8 Hz, 1 H), 6.58 - 6.76
acetic acid (m, 2 H), 464 (s, 2 H),
4.34-450(m, 1H),251-
2.60 (m,2 H),1.67 -1.86
(m,1H),146-1.66 (m, 3
H)
106 [(R)-5-(3-isopropyl-5- | (400 MHz, DMSO-ds) 4707
trifluoromethyl- 12.87 (br. s, 1 H), 8.31 (d,
benzenesulfonylamin | J=8.3 Hz, 1 H), 8.07 (s, 1
0)-5,8,7,8-tetrahydro- | H), 7.96 (s, 1 H), 7.93 (s, 9
naphthalen-1-yloxyl- 1H),6.99 (t, J=8.0 Hz, 1 0=8
acetic acid H), 6.67 (d, J=8.0 Hz, 1 HN
H), 6.54 (d, J= 8.0 Hz, 1 B
H), 4.63 (s, 2 H), 4.36 -
4.46 (m, 1 H),3.07-3.24
(m, J=86.8Hz 1H), 250 o
-2.65(m,2H),1.75 (br. s,
1H),1.42-168 (m,3 H), L
1.27 (d, J=6.8 Hz, 6 H) HO™ ~O
107 {(R)-5-[3-(1-methyl- (CD30D) 8.01 (s, 1 H),
cyclopropyl)-5- 7.97 (s,1H),7.78 (s, 1
trifluoromethyl- H), 6.94 (t, J=7.8 Hz, 1 0
benzenesulfonylamin | H), 6.64 (d, J=7.8 Hz, 1 o
0]-5,6,7,8-tetrahydro- | H),6.42 (d, J=7.8 Hz, 1 3
naphthalen-1-yloxy}- H), 4.63 (s, 2 H), 4.33 - HN
acetic acid 443 (m,1H),2.71-2.86 A
(m, 1 H),249-2.65(m, 1
H), 1.60 - 1.95 (m, 4 H),
1.48 (s, 3 H),0.98 (br. s, 2 o
H), 0.93 (br. s, 2 H) J;
HO” 0

acetic acid (d, J




(s, 2 H, 435 -459 (m 1 H, 2.52 -2.67 (m 2 H), 1.68- 1.86(m 1
H, 1.45 - 1.69 (m 3 H [ MH - observed * [ M+tH] + observed **
[ MtNa] + oweenwads11?\0 2010/ 018112PCT/ EP2009/ 060156 86 - PATEHPYOINcARD USE OF
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10-8 [((R)-5-(3,5di-tert- (CDCly) 7.77 (d,J=1.2 474* Qo
butyl- Hz, 2 H),762-7.71 (m, 1 _S<
benzenesulfonylamin | H), 6.97 (t, J = 8.0 Hz, 1 HN
0)-5,6,7,8-tetrahydro- | H), 6.57 (d, J=8.0 Hz, 1 -
naphthalen-1-yloxyl- H), 6.50 (d, J=8.0 Hz, 1
acetic acid H), 4.71 d, J=7.5Hz1

H), 4.66 (s, 2 H), 4.43 (br. o
s, 1H), 2.69-2.90 (m, 1

H), 2.47 -2.64 (m, 1 H),

1.67-1.95(m, 4 H), 1.37 HO™ "0
(s, 18 H)

10-9 [(R)-5-(3,5-bis- (DMSO-dg) 11.80-13.65 | 518* 20 2
methanesulfonyl- (br.s,1H),8.65 (s, 3 H), 8< S
benzenesulfonylamin | 8.59 (d, J = 8.2 Hz, 1 H), HIY P
0)-5,6,7,8-tetrahydro- | 7.00 (t, J=8.0 Hz, 1 H), >
naphthalen-1-yloxyl- 6.66 (d, J=8.0 Hz, 1 H), E;() Oxg
acetic acid 6.55 (d, J=8.0 Hz, 1 H), -0

484 (s,2H),4.43-4.57 o
(m, 1 H), 343 (s, 6 H), L
2.46-2.67 (m,2H), 166 -

1.87 (m, 1 H), 1.46 - 167 HO® O
(m, 3 H)

10-10 [(R)-5-(3-methoxy-5- | (DMSO_ds) 12.98 (br.s, 1 | 482** o F
trifluoromethyl- H), 8.35d, J=8.2 Hz, 1 o=l F .
benzenesulfonylamin | H), 7.71 (s, 1 H), 7.66 (s, HN/S
0)-5,6,7,8-tetrahydro- | 1 H), 7.57 (s, 1 H), 7.03 (, H
naphthalen-1-yloxyl- J=78Hz 1H)6.68(d,J
acetic acid =7.8Hz,1H),662(d,J= O

7.8 Hz, 1 H), 4.66 (s, 2 H),

4.31-450(m, 1 H),3.93 0
(s,3H),252-266(m,2 L
H), 1.68 - 1.87 (m, 1 H), HO” O
1.46 - 1.67 (m, 3 H)

10-11 [(R)-5-(3-bromo-5- (DMSO-ds) 12.98 (s, 1 H), | 530* o F
trifluoromethyl- 8.47 (d,J=85Hz 1 H), o=l F .
benzenesulfonylamin | 8.37 (s, 1 H), 8.31 (s, 1 HN/S
0)-5,6,7,8-tetrahydro- | H), 8.15(s, 1 H), 7.03 (t, J H
naphthalen-1-yloxyl- =78Hz 1H),6.69(d,J=
acetic acid 7.8Hz, 1H),6.58(d,J= Br

7.8 Hz, 1 H), 4.66 (s, 2 H),

4.40-4.56 (m, 1H), 254 - o
2.67 (m,2 H),1.69-1.89 L
(m 1H),149-1.68 (m,3 HO” O
H)

10-12 [(R)-5-(3-fluoro-5- (DMSO-ds) 12.98 (s, 1 H), | 470* o R
trifluoromethyl- 8.47(d,J=85Hz 1H), o:Q F E
benzenesulfonylamin | 8.11 (d, J =8.5 Hz, 1 H), HNT
0)-5,6,7,8-tetrahydro- | 7.97 - 8.08 (m, 2 H), 7.03 ;
naphthalen-1-yloxy]- | (t, J=8.0 Hz, 1 H), 6.69 E;E) L
acetic acid (d, J=8.0Hz 1 H),6.60

(d,J=8.0Hz 1H),4.66 o
(s,2H),4.35-4.59 (m, 1

H), 2.52 - 2.67 (m, 2 H), L
1.68-1.86 (M, 1 H), 145 - HO™ "0
1.69 (m, 3 H)

¥ [M-H]- observed
* [M+H]+ observed

** [M+Nal+ observed



The conpounds of fornula | possess val uabl e pharnmacol ogi cal properties. It
has been found that said conpounds are antagonists at the CRTH2 receptor
and may bEoussfuBlizn treating di seases and di sorders as®OTiERL@d/09d156 t hat
receptor such as 5 asthma. The activity of the present conpounds as CRTH2
receptor antagonists is denonstrated by the foll ow ng biological assays.
Human CRTH2 Receptor Binding Assay A anl e cell receptor binding assay

usi ng [ 3H] r amat r oban asACFl'éVﬂ?{mﬁHﬂ UG E1QF itk 6QMPOUNDand was enpl oyed to

" gana {3l SnBpototeBfLEH apSsrstilubde MiPRBacotahy nide aE PR (B,
J. Phar nagedn fornd thaGaid 86mp8@ﬁﬂis) areCartagarests fat theﬁCRlT‘HZt necoptof andimayipd . 15

A cell line stably expressi ng hupan CRTH2 was establ i shed, by téansfectl ng

CHO K1 ceY§&fulp {gating disgRnes Pad dé%@ﬁ‘i‘%@ﬁ%?ﬂ%@&'t%ﬂ“st hERCER 58FR@Shuman
CRTH2 andaGahahaif %@?of HRSHESEAtRInpouids b8 ERERDSEEdptSr iftagsfisgtis on
reagent (from Roch abl e cl ones expressing CRTH2 were sel ected by

st ai ni ng @qﬁhnﬁraiaébwtlmfcﬁwmq@mogmd A$$AYSN TM from BD Bi osci ences, a

di vi si on of Becton, D ckinson and 20 Conpany), which is a rat rmnocl onal
antibody to human CRTH2. The cells were naintained as nonolayer cultures in
Ham s F-12 nedi um cont ai Huagarl GRTHZ Rbcé]@tdrlﬁindergmsif)o uni ts/ m

Peanet | ci AW cBEraspta T G b TR bRh e dhe SHIBERES 16y . For

whol e jgel jadiReané o ar’&d ek RenASERMo ViRt iRl @rBpol ﬂ)lﬁdiﬁ@reﬁztlbhy"ﬁﬁ%rﬁé‘ﬁe
osp ate buffered sali na_gm,) di ssocl at ed usi ng

with 25 PBS (ph
et hyl ened@BFFs‘&efr beradieattinedigave [ JdrrmakeEmTNas syRhEDASE aceerding tand

suspended i i -

A bar ) SPTCEeE HELE L St bR Sy 2Bt eo e BBy RN

per f or mredCi/mn#&b-wel | plates at room 30 tenperature in PBS containing 1.5 x
105 cells, 10 mM MgC12, 0.06% BSA, 20 nM [ 3H] ramat r oban, and test conpound
at various concentrations. After 1 hour of binding reactions, the cells

were harvagefdndBtdbiylaxdtessihg BUNENCCRPHALRSS éé’th@lfs%bdtb?yrtréﬂs%&@g\@ﬁlb K1
enbedded gl ass fiber from PerkinElmer, Inc.) and washed 5 tinmes with

2010/ 0181qezlpwﬁ@mzomgme@@eexpr%sﬁlon pestorsshapharberad Rymar ERMVIZ-aRY &t er ( a
Il h
ce ar V&@EE 6 Iéb@‘AsTﬁée %@Eﬁ\?elﬁmjwménﬁun%ntg%gﬁ géﬂ't fdia Hdchm.

Per ki nEl radi oact 1 I es ' s"were determ ned
using a nStabdmd:Ian% sEpnessihg AR ON2 eeue selecletdpCataining ¢adiddioné mamBM16

Per ki nEl af of Mcroseint,TM 20, scintillation
Frutd’ (1 1R BhAgpReResso Hh Bhtieescn o BFBoHEN; PRkER o rbee. ' The

r adi oagt i @binpahy)Q Whithnis € nidne cldinatamibodgso telrRiMCREFH2DYhE @@I@wereg
corrpound with 10 pMof 15(R)-15-nethyl PAE2 (from Cayman Chem cal Conpany)

in the re@@tﬂt@ﬁe‘ﬁrﬁﬁtrm@ayefﬁé”tHr&&"a §|Fr1/ H&?ﬁﬂntcenﬁfén@épf/%feitﬂ t he
absence o T, r nd
Dﬁ;g@)ﬁi (1%@%/@ g@w&m %wﬂe eac@( zemw fuﬂﬂnﬁ%”@%“

W|th025A)o fOXI |nthe I on mx ure.
Speci fi ¢ wighdl G 1@aganekigie) fobCR TN alnyl Q:Zlmg/mi;thmgomh@nﬁdobaealpm ﬂ§ of

d f d
ron- £ e 5 8 e R P Bt i e
Val e, e per Caglt 1 DREI |G dat 5 ey & ot erdi g or T concont i tans for
val ue, er i
each conp lﬁ%%enéﬂé'%ﬁé@m L‘i"rl’ﬁﬂ i(5‘? 3rd pspend @gﬁ%g’&rﬁjc’% taigign| Q:WMM%II on
was cal cubgd @@6%B€%d€b69lnte%etrtb‘rﬁ Al rhiPMang.5hH01 el hil- (speci fic binding in

the presence of conpound)/(total specific binding)]x100. The I C50 val ue was
then obtained by fitting the percent inhibition data to a signoi dal

d ft

005 oA o IR o L AL T o D D o v
F(x) I80( At'E(’lﬁbe%lﬁJ("é.rrﬂPBS/OOhﬂﬂ?]lh@ ]1b5 ‘x’he5Haelis;I 1gRT0nIpH|d2MgG& 0@6%'8?3329911\1\29
(oxanpl ost TramaGopas, & (St Sippgbagyanipus copoameatonsy ATl G oF- 1. 6. 1.
9-1 to 9- @ndrﬁgqfeé&ro%st theldiid ere Hapyds@sdibh &FOof/E hl@er@ﬁ%ﬁiblét@@‘(\ﬁ%réthé? aII of

t hese conpoun have binding activity exhibiting 1050 val ues ranging from
0. 0029 pI\M)lﬁtﬁSSNIQ‘Se@de%9'&Sﬁ§|b9hff@m RersinEdne6 g yandpleshet Siineshwitd peci fi ¢
| C50 val ues for these conpounds:



- 88 -
1-2 0
1-6 0
2-1 0
5
10
15
20
25

Exanpl e No. Human CRTH2 Binding 1C50 (pm) Exanple 1-1 0.3810 Exanple
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-87 -
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
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
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.

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
compound)/(total specific binding)]x100. The ICs, 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)))].

The acid compounds of the foregoing examples were tested using the above Human
CRTH2 Receptor Binding Assay (examples 1-1 to 1-9, 2-1, 3-1 to 3-3, 4-1 to 4-3, 51,
6-1, 7-1, 8-1, 9-1 to 9-3, and 10-1 to 10-12). The results of the assay showed that all
of these compounds have binding activity exhibiting ICsy values ranging from 0.0029
MM to 3.25 uM. Forinstance, the following table shows the specific ICs values for

these compounds:
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Example No. Human CRTH2 Binding
ICs0 (MM)

Example 1-1

0.3810
Example 1-2

01771
Example 1-3

0.0157
Example 14

0.1101
Example 1-5

0.0742
Example 1-6

0.0183
Example 1-7

0.4560
Example 1-8

3.2500
Example 1-9

2.5800
Example 2-1

0.0068
Example 3-1

0.0029
Example 3-2

0.0036
Example 3-3

0.0034
Example 4-1

0.1266
Example 4-2

0.7730
Example 4-3

0.4100
Example 5-1

0.0165
Example 6-1

0.0782
Example 7-1

0.0766
Example 8-1

0.0912
Example 9-1

0.1469
Example 9-2

0.3990
Example 9-3

0.4230
Example 10-1

0.3400
Example 10-2

0.0060
Example 10-3

0.0063
Example 10-4

0.3100
Example 10-5

0.0130




Exanpl e 10-1 0. 3400 Exanple 10-2 0.0060 Exanple 10-3 0.0063 Exanple 10-4

0. 3100 Exanple 10-5 0.0130 WD 2010/018112PCT/ EP2009/ 060156 -

89 -

Exanpl e

10- 6 0. 086 2E0antpile 10-7 0. 0184 Exanple 10-8 0.0310 Exampir&r:@996@560090

Exanpl e 10-10 0. 0180 Exanple 10-11 0.0090

10

15

20

25

-89 -

Example 10-6

0.0135
Example 10-7

0.0184
Example 10-8

0.0310
Example 10-9

0.0090
Example 10-10

0.0180
Example 10-11

0.0090
Example 10-12

0.0200

Calcium Flux Assay Using Fluorometric Imaging Plate Reader

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
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). 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
Falcon™ 384 well black/clear microplates (from BD Biosciences, a division of Becton,
Dickinson and Company) and the microplates were placed in a 37 °C CO; incubator

overnight. The following day, the microplates were used in the assay.

Dye Loading and Assay:
Loading Buffer containing dye (from the FLIPR® Calcium 3 Assay Kit from Molecular
Devices, a division of MDS Analytical Technologies and MDS Inc.) was prepared by
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Mul tidrop dispenser. The plates were then incubated for 1 hour at 37 'C

During the incubation, test conmpound plates were prepared by adding 90 pL

of HBSS/ th%ﬂ\(h!%@fﬁé/nob%ﬁhé Bl Eﬁﬁ‘ ?égafé@flat%@ s %e@-%r%kgﬁﬁroitﬁ di | uted

conpounds repare seria ounds stocks of
corrpoundsﬂumomemwmaw@plate rb@d% (NVBPR®Taed 20 mboafride dilltat icomppluatie weas set

upasfollo ound plus. 10, pL O Wlls
210" r ecelraiemst l rcepaes 5 oS FEIPRY  SAEA e Ml kP flen or ThE 1
into wel | athdomlietpreatusd. A;ftérlﬂﬁe O MRDUNBICBLE RN, iptes weré retOrrldenshe ELFFtR%f

d| | ut ed corrpound was transferred into duplicate 15 wells of a 384 well

"assay pl 320 ghPfdnhcorcgitraied ligandevasaddedinire cell 7 plates. During the

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 pL of sample was rapidly (30 pL/sec) and simultaneously added to each well

25 of the cell plate. The fluorescence was continuously monitored before, during and
after sample addition for a total elapsed time of 100 seconds. Responses (increase
in peak fluorescence) in each well following agonist addition were determined. The
initial fluorescence reading from each well, prior to ligand stimulation, was used as a
zero baseline value for the data from that well. The responses were expressed as %

30 inhibition of the buffer control. The ICs, value, defined as the concentration of a
compound that was required for 50% inhibition of the buffer control, was calculated
by fitting the percent inhibition data for 10 concentrations to a sigmoidal dose-

response (4 parameter logistic) model using Genedata Screener® Condoseo



After incubation, both the cell and "assay plate" plates were brought to
the fluoronmetric imging plate reader (FLIPR(r)) and 20 pL of the diluted
conpoundswoepw/misansferred to the cell plates by the FLPPREPR0IBbESES wWere
then i ncubated for 1 hour 20 at roomtenperature. After the 1 hour

i ncubation, plates were returned to thg9 FLI PR(r) and 20 pL of 4.5X
concentrated |igand was added to the cell plates. During the assay,

f | uor escesafvare o grgs Bﬁ@m&eaﬁéatas‘h@umodﬁbmﬁlvweﬁe bx)at (AgB4 wel |'s of the
cell plat Y N econds. Five readings were taken to establish a
stabl e ba’ggﬁfr @//Xl F?Z)Afzo pL of sanple was rapidly (30 pL/sec) and

si mul taneously added to each well 25 of the cell plate. The fl uorescence

was contipuously nonitored before i and after sa add for a
Lotal el aPSeaomPAUNG: tsptsst bdoeaheve RE RS Heieraatbion | faai 5. -1,

fluorescenesy.J n-earhansld elpl7-9v8ngoagems sfo- @@&Hblso%nw@lro% fbeﬁ@ﬂm ngde The
initial fluorescence readi'ng fromeach well, prior to [igand stinulation,

was used resulis pbthe HABR’| assayaheweddhat mathdbe gxeeriontof examslle 1011r(ewhlch

responses,ye S The 1 C50
val ue, defr nege c%@%ggjﬁ@rﬁé%g%%g@o\?h;aﬂ%f%e Feg)??%htgtﬁf/aes&r qui red for 50%
i nhi bi ti otested mhlastastéyeexlmbMd @50 vmscra:hgmg afoedomomm\n tonR. Oﬂhﬁ\/lpEbcent
|nh|b|t|on data for Ocncetrti s doeres nse

par aret er! F@@P@t?’@mﬁﬁdefeé@gﬁ%g d’a‘faiu%efrstgzo&“g r%xa@iﬁ%lés?e 9{?9

2010/ Q381A2PCANERROAY FO&REMORI0-3 exAlihtuarf mgfwa@brbrmm@% dle AG-

nodel 205, where F(x) = A+ BA)/émM(C/x)AD The conpounds tested in
the aboved Exhibited )ané WN%@feO & exndiexanide 1062 %mbltedarsﬁswa@es)f 4-1
to 4-3, 5 -1, 9-1, 9-3, 10-1 to 10-3, and 10-5 to 10-12). The
results o flﬁgﬂ\l&u PR(r) assay showed that, wth the exception of exanple
10-1 (which exhibited an I C50 val ue of approxi mately 3), all of the

representative conp tested | i S ssa exhi bj t | C20 val ues ranging
from o 0001 pv & o BBFGReTRFcad L ARpiodistin Asear ' Thaice B ed an 1 cbo
valueef 1.77 pM exanple 4-2 exhibited an 10 1050 value of 2.01 p M

exanpl e 9-3 exhibited an 1 C50 _val ue of O. 46_2mp exa I e 10- 5 exhibited an
| C50 val u'@htbﬂtlcm @3, b‘Mdlf‘é(ﬁEP &R4pin Brostrglandin HIDKe mgee@alﬂ é of 0.313

13, 14 i e e bR R RehD R BB Y e e PPt BEUEE o
in T hel pmtenmpe 2 (Th2) ceI I s was applied to eval uate conpound cel | ul ar

potency. 20 Cultures of Th2 cells were established from bl ood of healthy
human vol unteers according to the foll owi ng procedure. Peripheral bl ood

nononggl egultwes los ThPRMIE wees esthblisied forhalast dfrtalth hmhahfvdllﬂrﬁéérsm ood by
Fi col | - Hypaque denS| tétbgradl ent centrifugation, fol CD4+ cel |

purifi cat FEHPriBo Y wing reeeedyre oP@iRhsialkgleod mOOPF‘Hﬁ'ﬁM W'@r(ﬁ’ﬁ'\ﬁpbt ec
Inc.). Thgefst EP%?éd ﬁoﬁf‘ﬁfoemi_htﬁ?reghfd‘l wF%bﬁqil)/gg TQ%eﬁ@ﬂt;} raBlentd

culturing the ¢ s I1n X-VIVO 15 from rex Bi‘oSci ence
Wl ker svi ¢érdrifugation, dolmmbm@m%ﬁhpuaﬁpamenmngm QM uhCefl Issllation Kiyje AB

(rhrLeo) (rorofhisy BRadh ek e Gt Thedlk e TR MiaelER S RhgRR 2
i nt er beukéultufingrihe bed in(X-VOvOP&radédiam (fioen EaWreﬂdeﬁ@enc‘éhNabeé‘s\mlel l's were

i sol ated u5|n CD2 (CRTH2) croBead Kit O(fro nyi Biotec Inc.)
and anpl i iced PF?”?(”Q/I@%’ 'i“?a’(”?? af @@ﬁ%f&% %@dltd% AMARVIERESM and 50

Ul of rfblsofadd), %0 Uﬂné o‘f"?&!&'f’nblhéhtgﬁﬂ%@inter&%rﬁ@ r%ﬂ/‘??(frdn@@eﬂ’@]’&:‘ﬁ' l's

used in the assay are CRTH2-positive when anal g | uorescence-
2010/ 0181n2R@EM rrthao)‘lrsaomb@anthla@an\uaeéwkt@%l rdbrdy) i(figmiRenig Teste BI\/I16

anti body  (as (B PYLOUSHL HESELISARGL ORI &S'a ' CORSW RIRF MU o BRI Kit

30 (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-
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20 logistic) model in the XLfit® software Excel add-in program [ID Business Solutions
Ltd., model 205, where F(x) = (A+(B-A)/(1+((C/x)*D)))].

The compounds tested using the foregoing DK-PGD,-induced IL-13 production
assay were examples 1-1 to 1-9, 2-1, 3-1 to 3-3, 4-1 to 4-3, 5-1, 6-1, 7-1, 8-1, 9-1 to

25 9-3,10-2, 10-3, and 10-6. The results of the DK-PGD,-induced IL-13 production
assay showed that, with the exception of examples 1-8 and 1-9 (which exhibited ICs
values greater than 10), the compounds tested in this assay exhibited activity in
inhibiting IL-13 production, with 1Cs values ranging from 0.0032 uM to 6.428 uM.
For instance, example 1-1 exhibited an ICs value of 4.645 uyM, example 1-7

30 exhibited an ICsy value of 6.428 uM, example 4-2 exhibited an ICs value of 3.014
MM, example 9-2 exhibited an 1Cs value of 4.845 uM, and example 9-3 exhibited an
ICso value of 5.09 uM.
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20 described from PerkinElmer Inc.) and washed 5 times with PBS using a Filtermate ™
Harvester (as previously described from PerkinElmer Inc.). The radioactivities bound
to the platelets were determined using a microplate scintillation counter (TopCount®
NXT, from PerkinElmer Inc.) after adding 50 uL of Microscint™ 20 scintillation fluid
(from PerkinElmer Inc.) to each well of the filter plates. The radioactivity from non-

25 specific binding was determined by replacing the compound with 10 uM of
ramatroban (BAY-u3405, from Cayman Chemical Company) in the reaction mixtures.
The radioactivity bound to the platelets in the absence of compound (total binding)
was determined by replacing the compound with 0.25% of DMSO in the reaction
mixture. Specific binding data were obtained by subtracting the radioactivity of non-

30 specific binding from each binding data.

The ICso 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
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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
compound)/(total specific binding)]x100. The ICs, value was then obtained by fitting

5 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)))].

The results of the thromboxane A2 receptor binding assay are summarized in the

10 following table:

Example No. Thromboxane A2 Receptor Binding
ICs0 (MM)

Example 1-1

>10
Example 1-2

>10
Example 1-3

>10
Example 1-4

>10
Example 1-5

>10
Example 1-6

>10
Example 1-7

>10
Example 1-8

2.145
Example 1-9

>10
Example 2-1

>10
Example 3-1

>10
Example 3-2

>10
Example 3-3

>10
Example 4-1

>10
Example 4-2

>10
Example 4-3

>10
Example 5-1

>10
Example 6-1

>10
Example 7-1

>10




>10 Exanple 6-1 >10 Exanple 7-1 >10 WD 2010/ 018112PCT/ EP2009/ 060156 -
Exanple 8-1 > 10 Exanple 9-1 > 10 Exanple 9-2 > 10 Exanple 9-3 8.524

Exanpl e WoR00/@2B0 Exanpl e 10-2 >10 Exanple 10-3 >10 ErammPeoi206058. 179
Exanpl e 10-5

10
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Example §-1
>10
Example 9-1
>10
Example 9-2
>10
Example 9-3
8.524
Example 10-1
0.1260
Example 10-2
>10
Example 10-3
>10
Example 10-4
8.179
Example 10-5
2.421
Example 10-6
>10
Example 10-7
>10
Example 10-8
>10
Example 10-9
>10
Example 10-10
>10
Example 10-11
>10
Example 10-12
0.3420

The results of the thromboxane A2 receptor binding assay indicate that (with
perhaps the exception of Example 1-8, 10-1, 10-5, and 10-12) the compounds tested
generally do not bind to the thromboxane A2 receptor to the extent that such
compounds would be considered to be thromboxane A2 antagonists having a

significant anti-aggregating effect on blood platelets.

The present invention is also directed to a use for the compounds of formula | as
therapeutically active substances and, in particular, to a method for the treatment or

prevention of diseases or disorders which are associated with the CRTH2 receptor.

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
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

95 -
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10 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.
Suitable other drugs or active agents may include, but are not limited to: Beta2-

15 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
atopic dermatitis); anti-fungals such as clotrimazole (particularly for the treatment of

20 atopic dermatitis); immunosuppressants such as tacrolimus and pimecrolimus; other
antagonists of PGD2 acting at other receptors such as DP antagonists; inhibitors of
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

25 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

30 incorporated by reference in their entirety.



5 The present invention is also directed to the adm nistration of a
therapeutically effective amunt of a conpound of fornmula I in conbination
or associwi2om/ostid ot her drugs or active agents for theCrmrato®nilsef
inflammatory or allergic diseases and di sorders. In one enbodi nent, the
present invention relates to a nethod f Qr the treatnment and/or prevention
of such di seases or disorders conpr|5|ﬁb ‘admi nistering 10 to a human or

ani mal sinul taneously, sequentially, GhAIMSparately, a therapeutically
effective anmount of a conpound of forrmula |I and another drug or active
agent (such as another anti-inflamuatory or anti-allergic drug or agent).
These ot her Adsangsoudid sfdfbinvigad&gent s may have the sane, simlar, or a
conpletely different node of action. Suitable other drugs or active agents
may include, but are not limted to: Beta2- 15 adrenergic agoni sts such as
al buterol or salneterol; corticosteroi such asfgexanethasone or
fluticasone; antihistam nes such as | ' ' ukotri ene ant agoni sts
such as nontel ukast or zafirlukast; anti-
omal i zumab; anti-infectives such as fusid
treatnment of atopic dermatitis); anti-fupgalls such as clotrinmazole

re dermatitis);

i mrunosuppressants such as tacrolinu$$agd,p|ﬁa§rolinus; ot her ant agoni sts
of PGD2 acting at other receptors such abl DP antagoni sts; inhibitors of
phoshodi esterase type 4 such as cilom |l agt; drugs that nodul ate cytokine

production such as inhibitors of Tk Lphasconverting enzynme (TACE); drugs
that nodul ate the activity of Th2 @ IL-4 and IL-5 such as bl ocki ng
nonocl onal anti bodi es and 25 sol ub eceptrors; PPAR-gamma agoni sts such as
rosiglitazone; and 5-1ipoxygenase inhibitors such as zil euton. Unl ess

stated to the contrary, all conpoundgs in the gxanples were prepared and
characterized as described. Al pgfents and publications cited herein are
hereby 30 incorporated by referenge in their entirety. - 97 - CLAIMS 1. A
compound of formula I: 1C) M (p N5 | or a pharmaceutically
acceptable salt or ester the f, wherein RL is hydrogen or nethyl, and R2
and R3 are independently selected fromthe group consisting of: (1)
hal ogen; 10(2?1 - NH2; ? NC2, .

orap armaceutlcalyacceptable salt or ester thereof, wherein R is hydrogen or

methyl, and R? and R? are independently selected from the group consisting of:
1) halogen;
2) -NH;

3 'NO2;

10

4) lower alkyl optionally substituted by fluoro,

5) lower cycloalkyl optionally substituted by lower alkyl;

15
8) lower alkoxy;
9) lower cycloalkoxy;

(

(

(

(

(

(6) lower alkenyl;
(

(

(

(10) lower heterocycloalkyl;
(

)
)
)
)
)
7) lower alkanoyl;
)
)
0
1

10)
11) lower alkylsulfanyl, lower cycloalkylsulfanyl, or
20 lower heterocycloalkylsulfanyl;

(12) lower alkylsulfinyl, lower cycloalkylsulfinyl, or

lower heterocycloalkylsulfinyl;



(4) lower alkyl optionally substituted by fluoro, (5) |ower cycloal kyl
optionally substituted by | ower alkyl; (6) |ower alkenyl; 15(7) | ower
al kanoyl ;wQO&pi1dasme al koxy; (9) |ower cycl oal koxy; (10) PCOEPR009/060156

het er ocycl oal kyl; (11) |ower al kyl sul fanyl, |ower cycloal kyl sul fanyl, or
20l ower heterocycl oal kyl sul fanyl; (12) Joower al kyl sul finyl, |ower
cycl oal kyl sul finyl, or |ower heterocyclgalkylsulfinyl; - 98 - (13) | ower

al kyl sul f onyl , (1Bplesrer @jkissdfbRyll ower shglbalkgisulf@wdrorhet er ocycl oal kyl sul f onyl ;
(14) | ower alkylsul f 1.N0: D).l ower al kyl am no; 5(16) | ower

di al kyl am no; andl%xvfgﬁgieg\g@rcﬁqjéyiﬁLﬁfﬁpyi’ lyl. 2. A conpound of claim1l
wherein Rl is (wiloagealkylifdnylamimgipound of claim 1 wherein RL is nethyl.

4. A compound of claim1l which is an (R -enantioner as depicted in fornul a
A R Ig)ZRB (ﬂ}&) lower alkylamino; (R P

5 16) lower dialkylamino; and

(
(17) lower trialkylsilyl.
2. A compound of claim 1 wherein R'is hydrogen.

10 3. A compound of claim 1 wherein R' is methyl.

4. A compound of claim 1 which is an (R)-enantiomer as depicted in formula IA:

HO IA

15 wherein R', R? and R® are as defined in claim 1.
5. A compound of claim 4 wherein R' is hydrogen.
6. A compound of claim 4 wherein R' is methyl.

20

7. A compound according to any one of claims 1 to 6 wherein R? and R® are

independently selected from the group consisting of:



15wherein R1, R2 and R3 are as defined in claiml. 5. A conmpound of claim
4 wherein Rl is hydrogen. 6. A conpound of claim4 wherein RL is nethyl. 20
7. A conpsondiczasaedi ng to any one of clains 1 to 6 whePeTEPRRIANISRKR3 ar e

i ndependently selected fromthe group consisting of: - 99 - (1) hal ogen;
(2) lower alkyl; (3) lower alkyl subst%t ed by fluoro; (4) cycloal kyl;

5(5) lower cycloal kyl substituted by |ower alkyl; (6) | ower
het er ocycl oal ki) haloggni ower al kanoyl; (8) |ower al koxy; (9)

| ower cycl oal k& 10&\/@ | ower al kyl sul finyl; (11) | ower

al kyl sul fonyl ; ?(\@‘5 r cycl oal kyl sul fonyl; (13) |ower al kylam no; and

(14) |ower di a(lsquvmﬂaﬂq/l slibstiuted bydigoesind accor di ng to any one of clains 1
to 7 wherein at |east one of R2 or R3 is fluoro, chloro, or brono. 9.
A conpound accd) gy @a{%l any one of clainms 1 to 7 wherein at |east one of R2
or 20R3 is rret@ytow&tclwbm grmt.tutéégpﬂ&wﬂamﬁutyl i sobutyl, sec-butyl, or
tert-butyl. ound according"to any one of clains 1 to 7 V\/nereln
at | east one db) mVefmatwomscI@alkyu uor onet hyl, difl uoromet hyl,

1, 1-di fl uor oet onet hyl . 25 11. A conmpound accor di ng to any one
of clains 1 to@¥|%eré@n%§([’ | east one of R2 or R3 is cycl opropyl,

cycl obutyl, cy@b@mﬂa}ﬂ&quor cycl ohexyl . 12. A compound according to any one

of clains 1 to 7 wherein Ieast one of R2 or R3 is 1-nethyl-cycl opropyl
or 1-ethyl - cyc® gWﬁycloa
10 (10) lower aIkyIsqulnyI;

1) lower alkylsulfonyl;
12
13

14) lower dialkylamino.

lower cycloalkylsulfonyl;

(11)
(12)
(13) lower alkylamino; and
(14)
15

8. A compound according to any one of claims 1 to 7 wherein at least one of R? or

R is fluoro, chloro, or bromo.

9. A compound according to any one of claims 1 to 7 wherein at least one of R? or

20 R®is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, or tert-butyl.

10. A compound according to any one of claims 1 to 7 wherein at least one of R® or

R®is trifluoromethyl, difluoromethyl, 1,1-difluoroethyl, or fluoromethyl.

25 11. A compound according to any one of claims 1 to 7 wherein at least one of R? or

R? is cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.

12. A compound according to any one of claims 1 to 7 wherein at least one of R® or
R? is 1-methyl-cyclopropyl or 1-ethyl-cyclopropyl.

30
13. A compound according to any one of claims 1 to 7 wherein at least one of R® or

R® is piperidinyl, piperazinyl, or pyrrolidinyl.



30 - 100 - 14. A conpound according to any one of clains 1 to 7 wherein
at least one of R2 or R3 is propanoyl or acetyl. 15. A conpound

accor di ngvocosvysane of clainms 1 to 7 wherein at | east @o@/ErR0BRA6@S6S5 R3 is
met hoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, or
tert-butoxy. 16. A conpound according,fo any one of claims 1 to 7 wherein
at least one of R2 or R3 is cycl obutoxy or cyclopentoxy. 10 17. A_conpound
accor di ng14.oAzeynpawedaiccordingrto anyt ong ofleines h taf Whessin abirastonBdf & OR3 i s
met hyl sul £3 nyl hyl sulfinyl, isopropylsulfinyl, nethylsulfonyl,

et hyl sul f%nﬁ?@%&?ﬁﬁ?ﬁé??ﬁpf onyl, tert-butylsulfonyl, cyclopropyl sul fonyl,
cycl obutyl sul fonyl, or cyclopentylsulfonyl. 15 18. A conpound according to
any one of claims 1 to 7 wherein at |east one of R2 or i S

met hyl sul %n@w&m%m@ra%? 1$19 ?%W%H{a ¢lgims ﬂ‘l%.“)@%@r??i‘?ﬁ?& 05@@6%%9 to
any one OoR* &l AkfFoxy, dthoxy, MISToBbRy, 8 odr6adty, PasutSky, RotitoxdR sEdbloxy, or

nmet hyl am no, et hylam no,” i sopropyl am no, “di net hyl am no, “di et hyl am no,

met hyl et higvtsbdtexy- or net hyl i sopropyl amino. 20. A conpound according to any
one of clains 1 to 7 wherein at |east one of R2 or R3 is trifluoronethyl.
25 21. A conpound according to any one of clains 1 to 7 wherein R2 and R3
are not bté.hAfdonground accordiiy tolamoons uhdaiae O tel 7 vwehereinan yeastenefof & airns 1
to 7 whergin R2 and R3 are not, 30 both hal ogen. 23. A conpound accordi ng
to any on'g gfcy&fogau YO{YCPPGRIYi n R2 and R3 are not both methyl. - 101 -
24. Ajgonpound according to any one of clainms 1 to 7 wherein at |east one
of R2 or R3 is neither halogen nor nethyl. 5 25. A conpound of claim1

sel ect ed 1f.ofnaoPapNGLASCOEIRG t amyorrg of Claims 1 to 7 wherein at least one of R” or
{(R)-5-[(83sfd i f - - ul f t 1 n9l -5, 6,7, 8-
oty ahydr . SR RISELRYL, SUHASRA [omBBRE TR otilicuroR BctfoRS)

{ (R) - 5- [ (iBppropiylstibon bettiydutydsulfaye ykiopropy)sutfehyly Cycdobutgsulfgry), ©r8-t et r ahydr

onapht hal en- 1-yl oxyl - aceti c aci d;
10{(R) - 5-?@@@%&?@¥ﬁanesul f onyl - benzenesul f onyl ) - net hyl - ani no] - 5, 6, 7, 8-
t et r ahydr o- napht hal en- 1-yl oxyl -aceti c aci d;

{(R-5-[(3-nethoxy-5-trifluoronethyl-benzenesul fonyl)-nethyl -am nol,-5,6,7,8

-t et r ahy 8- oAr@pMavadaccordingie/anyere ptclaivng! to 7 wherein at least one of R* or
{ (R -5-[ (B3 RrRBR; -u}f{)li“%[ﬁ{qogfeéth%gmp&{mﬁgpI fonyl)-nmet hyl -am no] -5, 6, 7, 8-
en- 1-yl oxy

15t et r ahydr o- napht ha -aceti'c acid;
{(R-5-[(3,5-bis-trifluoronethyl-benzenesul fonyl)-net hyl -am no] -5, 6, 7, 8-

t et rahydr os napht hal en- 1-yl pxy| -acetic id: : 2

(R o (DSARRERTRY i ARGhT 5Pl 1 afwhsres at leasy ong ! Bihr onaph
t hal engl- RP pxyibthgRehing, @Bildmino, isopropylamino, dimethylamino, diethylamino,

20{ (R -5-[(3,5-di fl uoro-benzenesul fonyl)-net hyl -am no] -5, 6, 7, 8-t etrahydro-
methylethylamino, or methylisopropylamino.

20. A compound according to any one of claims 1 to 7 wherein at least one of R? or
R? is trifluoromethyl.

25
21. A compound according to any one of claims 1 to 7 wherein R? and R® are not

both fluoro.

22. A compound according to any one of claims 1 to 7 wherein R? and R® are not
30 both halogen.

23. A compound according to any one of claims 1 to 7 wherein R? and R® are not
both methyl.



napht hal en- 1-yl oxyl - acetic aci d;

{(R)-5-[(3, 5-di net hyl - benzenesul fonyl) - net hyl -am no] -5, 6, 7, 8-t et r ahydr onaph
t hal en- 1-wbarylo1soet i ¢ aci d; PCT/EP2009/060156
((R)-5-{net hyl 43- (propane-2-sul finyl)-5-trifluoronethyl-benzenesul fonyl]-
25am no}-5, 6, 7, 8-t etrahydr o- napht hal 6[1-%1-_)” oxy)-acetic acid,

{(R)-5-[(3-cycl opent anesul fonyl-5-trif I1 or onet hyl - benzenesul fony1) - net hyl am
i no]-5,6,7,8-tetrahydro-napht hal en- 1-yl oxyl -aceti c aci d;

(R > L D AR APATS: ot AT GPObld | SR i et Heap! 1
30((R) - 5- Rﬁ'@tdiejﬂhéﬁhélbgéﬁhbyha@hﬁpane- 2-sul fonyl)-5-trifluoronethyl -

benzenesul f onyqg- am no} -5, 6, 7, 8-t et rahydr o- napht hal en- 1-yl oxy) - aceti c aci d;
{(R-5-[nethyl-(3-pyrro lid in-1-y1-5-trifluoro methyl-benzenesu

|f onyLy- g8 nalconthdinfl it pLUEERATRRN IHALRp boKb ety oRcet i ¢ aci di - WO
2010/ 018112PCT/E 2009/ 0601 - 102 -

{(R) - 5-[ (3-di iRybdfH fﬂm:rs&triflﬂDtmmeihﬂtbmzebewmbumtbwﬁmn%ﬁt@?r8am noj -
5,6,7, 8- tetrah%%ﬂ d}?%ﬁﬁ{ﬁ&a&nﬁn%&%c? HC aci d;

((R)- 5 {[3-(i sopro Hor onet hyI benzenesul f onyqg- net hy
| ami no}- 5, 6 7 {$R) Et[mﬂiﬂdta)t—b@tphb@aiw&sﬂllfmwmktrmamlrm]iﬁ;ﬁsGl 8-tetrahydro-

5((R)-5- fl S-trifl thyl-b | f I t hyl -
2o L ARy B oo cenzensul fons - ey

{(R)- 50[(3 ace{w 55["35be3| H@EHHF%%UNénW%@ﬁ?&%%%ﬁfBﬁﬂyh)etmlaWhomWoé 5,6,7,8

-t etrahydr o- napht ha -acetic acid

((R) - 5-{net hylte[rahydlromhmal@yafmjw&rweyc gCig i f | uor onet hyl - benzenesul f ony1]
- 10 5,

((R-5-T (51 soiRb e PR s e B B 56 75 6. 6, 7
, 8- tetrahydr detrapydrbmwhthmm -0y xyd@eetic acidi d;

516 7.5 ot r Ny B BRI O B DB er s gy etk amnors, 678!

15{ (Rus5- [ ( 3- edetramyare- ﬁdp'hfﬂdl@’ﬁ anEs VY lackeaaenesul fonyl) net hyl - am no] - 5, 6, 7,
8- tetrahydro-naphthal en yl oxyl -acetic acid

C(R 5 L3 cy BBty Fbiey Al e b Ee g U Sen Fanei Uk arBingl-5-868hy | - ani no -
5,6,7, 8- tetrat})éggﬁ)(d}g%tﬁma%h;w _wceﬁ&géhc acid. 20 26. A conpound of
te om t ;

clalml sel ec roup “consi sting
{(R-5-[(3, 5- d{Rl 5+{(3thlc;rbdnmeaeasuHboylly-ln)ethydtarylho]aﬁﬁnbﬁ-tétrﬂwyZ*J,rﬁ-tet rahydr

ht hal 1- t
??%) 5- ?(gnS Hﬁo‘?ﬁ Iﬁ%ﬁ@éﬁw}%gcgngenesul fonyl)-nmet hyl -am no] -5, 6, 7, 8-

t et r ahgdr o- napiRpalE)5-Hiflofxpen2stRisuforg)-thethyl-amino]-5,6,7,8-tetrahydro-
25{(R)-5-[ (3-net hoxy-5-trifl uorqnet hyl - benzenesulfonyl) nmet hyl -am no] -5, 6, 7

, 8- tetrahydr &%'ﬁ%ﬂe}ﬂo)&y}gﬁ%ﬂ?m@eetl c acid; _
{(R)-5- (3-Dbr L§ é 5@*&%2@%%9@1%@9255 Hy BN 56, 7))@= 5. 6. 7, 8-

t et rahydr o- nap n-I-ylo acetic
{(R-5-[(3, 5- masphﬂnalemﬂeylwyétawtlc}aeIdZenesuI fonyl ) - net hyl - ami no] - 5, 6, 7, 8-

CCRy 5ot o GRS IRel g5 LB oe 25l 28 tugrormatby kornasnsswielr f oyl 1 -
28118?}5321(1522 C?ammb}atwgrsgfggpwrbai@mr@w -0X¥Noxydeettic agidi d; WO
{(R)-5-[(3-cyc fgﬁéﬁ?aa antanesuony Eriflypeimsthyroanespesiionyd dﬂ?t%y' met hyl am

inol-5,6,7, 8- tahnaly@, P8&@95!%ﬁﬁb%pilatﬁé'léﬁiyly@&/?tabétuéﬁéugv
((R)-5- {rret hyl 43- (pr opane- 2- su y1l)-5-tri'tl uoronet hyl - benzenesul fonyl ] -

ami no}-5 hs((lﬁbéﬁmw&%@rphamﬁeewfpnyu 6xtwlucar@mathylda@|naenesulfﬁn?/ll
5((R) - 5-
b(eﬁlz)enesﬁrft)ngérﬁ%é %&%T??qé rﬁ;gcﬂ?ﬁéﬁhﬁnazéﬂ EW)M {'é 5%;?223? a>c/et ic acid,

{(R) - 30[ net hyl( (Iﬁ)%gﬁmertm{:&hhm-rﬂetw ;ﬁepamelf Qmmrfomysl) Ey.lhﬂlhﬂﬂmﬂ'%-m fonyl)-am no]
- 56,7,8-tetra ro al.e acetic

(R -5 [3-(i sfeﬁﬁ’zs SRRy SR 56,7 B4t et aRB PRl leruaselia #iia- et ny
| -

R)-5-[methyl-(3-pyrrolidin-1-yl-5-trifluoromethyl-benzenesulfonyl)-amino]-
5,6,7,8-tetrahydro-naphthalen-1 -yloxy}-acetic acid;



10am no}-5, 6, 7, 8-t etrahydr o- napht hal en- 1-yl oxy) - aceti c aci d;
((R-5-{[3-(1,1-difluoro-ethyl)-5-trifluoronethyl-benzenesul fonyl]-nethyl am
i no} -5, 6,wWpetoatisalydr o- napht hal en- 1- yl oxy) - aceti ¢ aci dPCT/EP2009/060156
{(R)-5-[(3-acetyl -5-trifluoronethyl -benzenesul fonyl)-nethyl-am no]-5,6,7,8
-tetrahydro-napht hal en- 1-yl oxyl -aceti c,aci d;

15((R)-5-{net hyI -[3-(1-nmet hyl -cycl opropyl)-5-trifluoronethyl -benzenesul f ony
1] - ami no} - 5, 6(R)-8-{(3edietityamioorfaisiitpedresth yl-e nzepps diosyl ) enetblylamino]-

R) - 5-[(3- fl | [) - met hyl - am -5,6,7
Lot SR bR DR grgggid ony ) ot vl -am ol
{(R-5-[(3- |sqmpsqg@;(@eﬁrowllm@thglnahmmb%btaﬂa@rbmﬂnflmewzénemllf@myﬂméthm]-

205, 6, 7, 8-t et r ahydr o- napht hal en- 1- yl oxyl - acet i d
{(R)-5-[(3- gt %?Ef‘oggté??,%r%%% ph‘éﬁ%“iqn%%%hawét hyl - ami no] - 5, 6, 7, 8-
t et r ahydr o- napfpkhgliene1lt )dtf%vd-eﬁ-%tfs 9.f|@6rd#net%37/|~bé}«.z%€9@m|]qﬁetﬁya' m 1

selected fromthe rou consi sting
25[ (R) - 5- (3, 5- &u’h@l@ -6rfb l@etﬁtréh!édm’rrf&m#]éd@ﬁ no)oFy)@ceti®aeidt r ahydr o- napht hal en-

1- yloxy]- acet
[(R)-5-(3,5- bi & W%%?%'S PR RS Ry T B YB3 8¢ Pany dr onap
ht hal en- 1-yl ox-ye}trahyelto-oaralmthdl,en 1- onxy}-acetlc acid;

(R~ (3, 5 o1 7t Byt OP S RIS S b LB Qs gt en-

30yl oxy] - acet i

[ (R)-30(3, 5-didrhinet-s; d’?%zt@ﬂﬁﬁydrf)q{é?hﬁmlé\ﬁ)l a%@g%céné gtigahydr o- napht hal en- 1-
yl oxy] - aceti c aci d; 0/018112PCT/ EP2009/°06015
104 - {(R)-5- [(3 isopropyl-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-

3 2 SoRL RO O TR Y clgogggesul fonyT am o) 5.6, 7.8

(
et rahydr o- na en- 1-
(R -5-[3-(1, 1{M)- 54[(Bei|sopmpb)d/-ﬁ-tﬁflmriofﬂalllmyldumizbvyésﬁenyl@rrmhwammbhm noj -5, 6,

8- tetrahydrpo- ht.hal en- 1-yl | t
(R) g {g zlr%t e tE‘i}E’S%}SP%@RX%ﬁ'ﬁglfe)f(i’}u%qeg'ﬁﬁ%I - benzenesul f onyl ani noj -
6, ,1§ t et r ahydy- Q-[(Jﬁ@t'ﬂbi@%etﬂﬂdorﬁh@ﬁmh-b@ﬁ@éhé‘suﬂf@hﬁ -methyl-amino]-5,6,7,8-

R)-5-(3,5-di-tert-butyl-benzenesul fonyl am no)-5,6,7,8-tetra ydro napht hal
1- yl oxy] - acdeirahydrpagnaphthalen-1-yloxy}-acefic acid; and

(R
n
% R)-5-(3,5-big fs ){W i Mg-gﬁpﬁﬁ?@ﬂémﬁB¥hféﬁé%9}f6®lﬁmétrﬁﬂ-taﬁ%iﬁé]bydr0'

A -

napht hal en- 1-yl o

R) - 5- ( 3- met n By~ &taetrabydumnapiethblgh-belozx ghesaticfamil am no) - 5, 6, 7, 8-t et r ahydr
onapht hal en- 1-yl oxy] -aceti c aci d;

[ (R -5-(3-brono-5-trifluoronethyl -benzenesul f onyl am no) -5, 6, 7, 8-t et rahydron

apht habenzd.- Nd@ﬁﬂo@@&iﬁc{amd gele@t@d from the group consisting of:
15[ (R)-5-(3-fluoro-5-trifluoronethyl -benzenesul f onyl am 8-tetrahyd

-5,6,7,
ro- napht hal ert{®)- ?T[G’b@" I-erehylyl- g%n@negglfom(l B yhAiRg]- %&%i&ﬁeiragéﬁ@ct ed
fromthe gr Ouﬁwaﬁﬁ?ﬁlﬁ% ?ﬁ 'ﬂﬂc#g < cet|%a0|d

[(R -5-(3,5-bis-tr uoro enzenesul f onyl am no) -5, 6, 7, 8-t et r ahydr o-
20napht hal en- {{K)-63%(3 5-@§e|tr1eﬂ1awsdlfonyl benzenesulfonyl)-methyl- amlno] -5,6,7,8-

tetrahydro-naphthalen-1-yloxy}-acetic acid;

Lo N e O a6 N6 IEN Fate Mol B

25 {(R)-5-[(3-methoxy-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
{(R)-5-(3-bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
{(R)-5(3,5-bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-

30 tetrahydro-naphthalen-1-yloxy}-acetic acid;
((R)-5-{methyl-[3-(propane-2-sulfinyl)-5-trifluoromethyl-benzenesulfonyl]-
amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid;



[ (R -5-(3-isopropyl-5-trifluoronethyl-benzenesul fonyl am no)-5, 6, 7, 8-

t et rahydr o- napht hal en- 1-yl oxy] -aceti ¢ aci d;

{(R) - 5-[ w02p/dBfikuor o- et hyl ) -5-tri fl uor onmet hyl - benzenesuiHreowlosntséo] - 5, 6,
7, 8- tetrahydro-napht hal en- 1-yl oxyl -acetic acid;

25{(R)-5-[3-(1-nmet hyl -cycl opr opyl ) - 5- te ggl uor onret hyl - benzenesul f onyl am no] -
5, 6, 7, 8-t et rahydr o- napht hal en- 1-yl oxyl -aceti ¢ aci d;

[(R)-5-(3,5- di{(Rbﬁt[(%wcw;}etmfmmﬁguylfﬁawwamnmmylmmzanesmI‘@mwaﬁlyethmh napht hal
enl-yl oxy] - ace

c i L
[R5 (3 5 bi Ul RiGvE &P FRRomRDLA PRI 2RFIB79E, 6, 7. 8- tet r ahydro-
30napht hal en- I{R)- 5>{yietmn¢34(propan@2 -sulfonyl) 5-tr|fluoromethyl benzenesulfonyl]
[ (R)-5-(3-mnmet hoxy- quoro t gjenzene onyI am no)-5, 6,7, 8-tetrahydr
onapht hal en- 1- t’s’méﬁ’g @rtﬂfaaﬁef aphthalegp! W/@fgﬂqziﬁi / EP2009/ 060156
- 105 5 )55 {methyl [3-(2-methyl-propane-2-sulfonyl)-5-trifluoromethyl-
[(R)-5-(3- brom)- -trifluoronet hyl -benzenesul f onyl am no) -5, 6, 7, 8-t et rahydr on

apht hal en- 1- ylbﬁquna@tdfqrwllﬂwdo -5,6,7,82eitrahydrerap raihalen- taloxy)-aeetisrcith e sal t
of a conpound ) |

phar maceut i calq?\efgécep al ?89H¥|ﬂog'lr?qo SE'ﬂ%'aoc').'ﬁJ@ﬁ[ g%%n%reﬁlgsnuglfoﬁ I e@hmo]ﬂe of
clains 25 to 286,718tsdahyArcnaprathalkdnef- ylobqa}l aseticvduidsh i s

R) -5-[(3- | f -5- .
LT vor omet i BERLERR PP AR Vaming)-SrfRipms iy -poazenesiopul- &g hal o
n-1- yhoxyl - acghing)-8%,7.8- tetraﬁ;?drot‘h Ry xyGladkhit Acighi ch is
((R) - 5{methy|(l%é{ro pane- sulfon% 15 trifl uoronet hyl - benzenesu

).- 5-
| f ony1] - anmi no} g- 1-gifluargrathwb-l e ramethyltbgnzepgsulfenydtmethyei d.  33. A
conmpound of cl
{(R)-5-[(3, 5- bﬁﬂémﬁi@%@%ﬁ&hﬁhw%@ RN MR ORUS RSP ami no - 5. 6, 7, 8-t et r
ahydr o- napht hal(E)513raaetylt5- Hcfblbmmabhyblberménesmfoné)(l)eme’;bwuamlmi] -566,di8m 1 whi ch

R) - 5- t - 2= |
ISStEi(fl)uorggtﬂ%fa@éf:&@ﬂ@%tbﬁ%a {;&Iog n%?ﬁ'cgau (7)% %etrahydro napht hal en- 1-yl

oxy) - 18cetic HETRA f -FAf fhyi- ifonyl
{(?% ‘:ng[(3 |sg(g’r?g5 {%t@?}[?ﬂ uoronﬁﬁ?ﬁb%@é@es%ﬁmoﬂél ?T%rgzhe;le:sgn?nr%/o]] 56,7,

8-t et r ahydr o- n%[ﬁ!‘i‘@ifélfeﬁﬁlteﬁfﬁbwp Neps h&le"a‘ar&rYdPXY.’?@CGW 8efpound of claim 1

which is | thvl- 7

{(R)-5-[(3, 5- Bl al T R BNET iy 1 oen s et P e 958 P8 et r

ahydr o- napht hatbhfahydrp’rrmpylthmn tyoxagiadeti@acid\WO 2010/ 018112PCT/ EP2009/ 060156

- 106 - ound of

[(R)-5-(3,5- bl{%Rf‘?ﬁ%wgﬁgf%;rtnﬁuorome\myl%enzenesulfonyl) -methyl-amino]- |

benzenesul f onys gIm s:etrdhy8roln8phitBhleay diorynaddlichdi€aint- yl oxy] - acetic aci d.
{(R)-5-[(3-ethoxy-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-

tetrahydro-naphthalen-1-yloxy}-acetic acid.

27. A compound of claim 1 selected from the group consisting of:

25 [(R)-5-(3,5-dichloro-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-
yloxyl-acetic acid;
[(R)-5-(3,5-bis-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[(R)-5-(3,5-dimethyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-

30 yloxy]-acetic acid;
[(R)-5-(3,5-difluoro-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-

yloxyl-acetic acid;



39. A pharnmaceutical conposition conprising a conpound of fornmula 1A
according 5 to claim4 and a conpound of formula IB: 1C S R/(:) N
wherei n RYO 2RR/E@802R3 are as defined in claim4. 10 40PCAErhewaneat i cal
conposition conprising a therapeutically effective anount of a conpound
according to claim4 and a pharnaceut[?&ﬁly acceptable carrier. 41.
conpound according to any one of clains to 39 for use as therapeutic

active 15 subd{@na¢s-isopsopylA-tifupoureihydeozdneguiooyl@miner®60t8<cl ains 1 to

39 for the tr n nd/ ar_ prophyl axi s..of .di seases treatable by CRTH2
receptors ant S%ﬁﬁﬁ%(ir.‘" hﬁ?lgﬁggl%ﬁﬁcgt&ﬁ%ahd according to any one of
claims 1 to 39{(Rp5-[3me,1miﬁmbaettlpyagsafiﬂmdmﬂfwbbglzématr;suufbﬂyladﬂmcﬁﬁe@m&;
and/ or prophylactic trea nt | seases treatable by a CRTH2 receptors
ant agoni st . _teirgf?ydro-na‘pipﬁaf%?tyé@(yz@ggpgpﬁg, to claim43, wherein the

di seasg is astﬂgﬁ?fg-r[gm %tﬁyl?&%‘c{pﬁ*@éy}lW@-tﬂﬂo@ﬂ@f%l-géﬁ&@%ﬁglf&w@rﬁ%b?

i nf [ ammati on, gic rhinitis or "atopic dermatitis. he invention
her ei nbef or e defim@tetranydta-oaphkihaenvi-ylexyledeatierasid;t o t he new conpounds,

I nt er medi at es’[(Iﬂﬁg-i(g,%[rcﬁ-%ﬁ-’buﬂﬁ-%%n?@r%s?ﬂﬁﬁﬁgﬁw?r?o)-S,é,g',8-tetrahydro-naphtha|en-
1-yloxy]-acetic acid;
[(R)-5-(3,5-bis-methanesulfonyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-

10 naphthalen-1-yloxy]-acetic acid;
[(R)-5-(3-methoxy-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[(R)-5-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid; and

15 [(R)-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid.

28. A compound of claim 1 selected from the group consisting of:
[(R)-5-(3,5-bis-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-

20 naphthalen-1-yloxy]-acetic acid;
[(R)-5-(3-isopropyl-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
{(R)-53-(1,1-difluoro-ethyl)-5-trifluoromethyl-benzenesulfonylamino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;

25 {(R)-5-[3-(1-methyl-cyclopropyl)-5-trifluoromethyl-benzenesulfonylamino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
[(R)-5-(3,5-di-tert-butyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-
1-yloxy]-acetic acid;
[(R)-5-(3,5-bis-methanesulfonyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-

30 naphthalen-1-yloxy]-acetic acid;
[(R)-5-(3-methoxy-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-

naphthalen-1-yloxy]-acetic acid; and

A

as
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[(R)-5-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-

naphthalen-1-yloxy]-acetic acid.

29. A pharmaceutically acceptable salt of a compound according to any one of
claims 25 to 28.

30. A pharmaceutically acceptable ester of a compound according to any one of
claims 25 to 28.

31. A compound of claim 1 which is {(R)-5-[(3-cyclopentanesulfonyl-5-
trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-

yloxy}-acetic acid.

32. A compound of claim 1 which is ((R)-5-{methyl-[3-(propane-2-sulfonyl)-5-
trifluoromethyl-benzenesulfonyl]-amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-
acetic acid.

33. A compound of claim 1 which is {(R)-5-[(3,5-bis-methanesulfonyl-
benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid.

34. A compound of claim 1 which is ((R)-5-{methyl-[3-(2-methyl-propane-2-sulfonyl)-
5-trifluoromethyl-benzenesulfonyl]-amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-
acetic acid.

35. A compound of claim 1 which is {(R)-5-[(3-isopropyl-5-trifluoromethyl-
benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid.

36. A compound of claim 1 which is {(R)-5-[(3,5-bis-trifluoromethyl-
benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid.

37. A compound of claim 1 which is ((R)-5-{[3-(1,1-difluoro-ethyl)-5-trifluoromethyl-

benzenesulfonyl]-methyl-amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid.
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38. A compound of claim 1 which is [(R)-5-(3,5-bis-trifluoromethyl-

benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid.

39. A pharmaceutical composition comprising a compound of formula 1A according
5 toclaim 4 and a compound of formula IB:

R R’
OQS
R / o
N
O IB

HO

wherein R', R? and R® are as defined in claim 4.
10
40. A pharmaceutical composition comprising a therapeutically effective amount of a

compound according to claim 4 and a pharmaceutically acceptable carrier.

41. A compound according to any one of claims 1 to 39 for use as therapeutic active
15 substances.

42. A compound according to any one of claims 1 to 39 for the treatment and/or

prophylaxis of diseases treatable by CRTH2 receptors antagonist.

20 43. Use of a compound according to any one of claims 1 to 39 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of diseases treatable

by a CRTH2 receptors antagonist.
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44. The use according to claim 43, wherein the disease is asthma, chronic

obstructive pulmonary disease, allergic inflammation, allergic rhinitis or atopic
dermatitis.

45. The invention as hereinbefore defined, particularly with reference to the new

compounds, intermediates, medicaments, uses and processes.



