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- SUBSTI TUTED AM NOTETRALI NES  The present invention
rel ates to novel substituted

W@ 20100018109 5, 6, 7, 8-t et r ahydr onapht hal ene- 1- yl oXpQFaRENH/660140
acids, their manufacture, pharmaceutical conpositions
5 containing themand their yse as CRTH2 ant agoni sts.
Prostagl andin D2 (PGD2) is the major prostanoid
produced by activated nast cells and has been
inmplicated in the pathogenesis of allergic diseases
such as allergic asthnma and atopic dermatitis.
Chenvattractant Receptor-honol ogous nol ecul e 10
expressed on T-I%J%%F'TW@MW%YWWE% one of the
prostagl andin D2 receptors and is expressed on the
effector cells involved in allergic inflammtion such
as T hel per type 2 (Th2) cells, eosinophils, and

THeasrepant isvéntepatmted toatqveFElS ittt (3-28nind-9%, Iggtetrahydro-

R S %ﬁ%trﬂ%%&ﬁ%qhéﬁm%ﬁ?tﬁ@mgﬁnﬁ’%%"ﬁﬁﬁ. qeimnpositions
Coﬁﬂlrﬁlﬁg ti@ém%lﬂd tHaE&@e MBCRPEL aAliyoAlkls. 2001). 15

Mor eover , nedi ates the respiratory burst and
degr anul at| on of eosi nophils (Gervais etal., J Allergy
0
Pr%f {?lg{amjl‘% k)PéB%?)ls%B% n?ﬁ r{%r%g%]r‘)o r{@)ﬁ@@&?ﬁ&%ﬁ&vateg mast cells
ar(d>hﬂ's Meralmpllcételdrmmmbamagen&i@dzf 836 disvadesshanas allergic

as%fv’gg rﬁle'g.ﬁs el@%%rryplg a %ﬁjgattrqﬁtgﬁt%p,&cprr%qrag,logous molecule
ex%ﬁ{es%%@%nlf—ﬂ@)per BRSNS §CRIH2B 1 6n@bf iHéeprﬁ%glafh@Iﬁ\OQ& Reteptors
TH2, 20 which differentially influence its
angtigisxprasged ghdhe gEamtor §e|l‘§e'n}§%|¥©‘éi%@'&ﬂgiﬁn"‘t‘f’rﬁn&@ﬁh%sucr‘ asT
0
e e 2T el PR RepE Ufte Bosodtl NG el Bl AEBS Lett 450
196RMIE, 1989k lathaobérreshaven toeltmdtable RIGDR- shmelatet@chﬁmotams of Th2

toicdrmatiis sm, et .al., urJI s ,
el SRS b5 SRR B i b ESt g ¢ S 25iap0 )
Medyer, TRTIER hiddrteatiey rsesbmat@ry Iur%l' bed gegraﬁiuﬁa@@aeﬁ eosinophils
Therefore, 25 ant agonl sts of elieved to be

(Geseainipt flor/ Aesay Gy larasaldPg: %&?cﬂ%sz%t) HR@LCes thepgpeuction

o b Rer R 58 DR T RuS Bl A hunol7s, e531-6536),

anclogrd@nces the ltdleasleeofdtistpm’ninajfsomfbdsophdﬂ @ ashimgnarlchigama et al.,

O ERATER AR 120 SERR R Tandlls ¢ PR BB eRRPaigo ORTHR
witlets aiffepsntiafly m‘ikdleﬁb@itﬁanRNA mtﬁmty &e,shiohe toresassiociated with
i nvention relates to net manuf act uri ng

and
aslygmﬁéHpﬁ@g %ﬁlpd-ldﬂag\/lqlfGemﬁtﬂg; g6$1 g@QMQOﬁSIncreased numbers of
cur%l]%ﬁﬁ&qeééllb ‘é%ré‘s%lﬁ@oéRtrl-Q'}?av%%@b@éﬁ‘Soﬁéiﬁféd%ﬁﬂ)%mﬁy of

he coOnmpounds of fornula | are antagonists at the
atmm' dermatitispiCsrsnai ed ahmlzubé Iramehal 30, r29t72e%&79n§0(1@ ). These findings

sugggﬁtatggtsg qﬂ"‘,—%gbg& ?g)rrdc’ n@%ﬁ%%m?gllemgg%@k d&ls%%se%ptl'%refore

arftagdrists @@CRdeéWecbéhewea tabd ufpbfwfémreafsaigl ldismrdére suc?} as
SCri nd c e | hed as ows: 15 The
astin ARy NiERUSS GOP Rnat GRS IGTRIGSol enen cal |y

bonded atons that is attached to another atom or

nol ecul e by one or nore chem cal bonds thereby form ng
part of a nolecule. For exanple, the variables Rl, R2,
R3 and R4 of forrmula | refer to noieties that are
attached to the core structure of formula | by a

coval ent bond. 20 In reference to a particular noiety
with one or nore hydrogen atonms, the term
"substituted" refers to the fact that at |east one of
the hydrogen atons of that noiety is replaced by

anot her substituent or noiety. For exanple, the term
"l ower al kyl substituted by hal ogen" refers to the
fact that one or nore hydrogen atons of a |lower WO
2010/018109PCT/EP2009/060140 - 3 - aIkyI (as deflned

o o o o N o o o oy
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5 cinnam c acid, mandelic acid, nethanesul fonic acid,

et hanesul foni ¢ acid, ptoluenesul fonic acid,
woR@Eoessihcystein and the like. In addition, saP@BERMYI060140

be prepared by the addition of an inorganic base or an

organi c base to the free acid, Salts derived froman

i norgani ¢ base include, but are not limted to, the
Thedaventiongecasesroad withtthe wempanndaotifgrmetd lci um  and

magnesium salts and the like. Salts derived from 10

organi c bases include, but are not Iimted to salts of

primary, secondary, and tertiary am ng$, substituted

am nes including naturally occudging/substituted

am nes, cyclic am nes and basic I exchange resins,

such as isopropyl ani ne, tri RethylanNye, di et hyl ami ne,

triethylamne, tripropylam ne, '8thanol am ne, |ysine,

ar gi ni ne, hbthylpiper%ﬂine pi peri di ne, pol yan ne

resins and the |like. 15 ¥# 0 ynds of the present

i nvention can be present

phar maceutically accEg gbiNe SaNt8” The conpounds of

the present invention can glso be present in the form

of pharmaceutically accepiéble esterg (i.e., the

met hyl and ethyl esters pof the acids of formula | to

be used as prodrugs). T conpounds 20 of the present

invention can also pgysSolv@ted, i.e. hydrated. The

sol vation can be effected in the course of the

manuf acturing process or can take place i.e. as a

consequence of hygroscopi.c properties o n i.nitq all ,
e HR B0 Gy SR P ORI aTd oy EDH Aot - are defined
in FRNPSEMNSES déSHptibA EBd M an® adBities UnarpréSsrtihaibh relates to
differ in the nature or sequence of bonding of their

methess obmanHEackingrajshiesing d1e eanapeungdsowdoimmula hasevallas

ph%%%&tib'a??%?éiiﬁoﬂssé’&ﬁéiﬁintghﬁ}ch%ofnﬁ und8. tTRe compounds of
arrangement o ei’r atons i n space are terne

forhatlal aece sotagosists &l ths (GR BdZ2eecepioreanst mag bessets 9 reating

T L T e

one or nore asymmetric centers that are non-
superinposable mrror ipnmages of each other are terned
Unrlestapihepmae indicapgeihg f‘é'l%’fi'@ﬂl ﬁﬂeﬂ%te&'ﬁ‘sﬁ@rﬁiﬁﬁf?%used in the
deSEA Ry gl PLiafSHR! Gofinth R fiéwen atom s bonded to
our different groups, a palr of enantioners is
possi bl e. An enanti oner can be WO

THE BRI o Lo gn AT o oo ey RABEIFldeBapR thpt i
atteeht e tsandtter stofescmokedidlyy die oRmotd dhémialibends thereby

rul es of Cahn, 1ngold and Prel og, or by.th nner,in
foRFRiING Raftal afpplecuis asexpEWIS. e yRuARIeH R (31,4t | &7ER" of formula |

refer @incRdtibsdRal £182@ENAS tEIhE sk QLBERIY oPformBMANAL RESVHent
(1.e., as (+) or (-)-i1soners respectively). Achiral 5
bogdnpound can exi st as either individual enantiomer or
as a mxture thereof. A m xture containing equa
proportions of the enantioners is called a "racenic
In méf)etence"tofaTﬂsurtid:@amn'bmty nvith apeLdrinaaviel mdec]fgmatbm, éhe tﬁrm
« unt" of a c und neans an a nt of conpound that .
st S 6 JTORED thal 5t BosEone PEnG v aiRdaTORaITS of thal moiety
is FOHIIRIBy QhothbSaaRatRInt P nididt) Orgr bi@@m?!éf Hev@tmolowidi@ikyl
subj ect ‘being treated. Determ nation of a
suppiuigselm halagey refere e tnafaghtvahene or more nydriogensikoms of a lower
inthe art. The therapeutically effective anount or
dosage of a conpound according to this invention can
vary within wide limts and may be determined in a
manner known in the art. Such dosage will| be adjusted
to the individual requirenments in each particular case
i ncludi ng the specific 15 compound(s) being
adm ni stered, the route of adm nistration, the
condition being treated, as well as the patient being

o o o
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o/ HO'OIl and pharmaceutically acceptable salts and
esters thereof, wherein: 10 Rl is hydrogen, hal ogen,
worei1bo18199 or phenyl ; and R2 is hydrogen, hal ogeGI/ER2009/060140
alkyl; with the proviso that Rl and R2 are not both
hydrogen; R3 is hydrogen or nethyl; and 15 R4 is
phenyl or pyridine substituted by one or two
a"@ubaﬁ definedt kelowibis peplaeed by onelascnerd Halagan atemgr(ewp,

G e N e e R T

| oner al koxy; (5) |ower alkylsulfanyl, |ower
alk Isulfln , or_|lower alkylsulf I 6) | ower
raapwr@dvﬁawrtuteaﬁwé?rsc%&h%5@03%%90% drymoredivareags atoms
of%Yrﬁ i‘ég) (g\)*f d &Mbie 8¥patomsg can be, but does not necessarily
2010/ 01 109PCT/EP2009/06 140 - (7) phenyl or
hayete densybsiftided withsriothestsaipgtitugnt. pyrl dine is
optionally substituted by |ower alkyl, |ower
al kyl sul fanyl, |ower al kyl sul fonyl, Iomer
Theytetmdalkyl' sefefsatoydn aliphatio seraighy-chaial doydrandHeadrgHain Saturated
nl ess indicated otherw se, th enuys of fornula l and
rydiReaii BRista heNeR ddp 2 eShphalrdr hedteREembBameH e
allé}l AESQit8 AMRIFbéh a®ms.(R) - enanti oners and
('S)-enantioners) as well as racem c and scalemc
m xtures thereof. In one enbodi ment of the invention,
Q " |
THe B EARY B trere W B ey Fey PO e R Morpe. in
padtﬂmlarterfdbmmrmhts thelld)ww algylhasgletoet carbsnraioma reald n10ther
formula I A.for the (R)- nti oner fornmula d: OR4
Pagigyar cﬁ%b%“eﬁ)t%\?ﬁsr'é‘f"% %Eﬁ@?saf@ iga@gp,a,ygrgs EXamples of lower
aligiemcRide! ethlyn egiydtdrepyleBERIDYE BUL f/l LSS BPMDOsIBAS| 8hd tert-butyl.
formula | are (S)-enantioners or 15 pharmaceutically
acceptable salts or esters thereof as depicted in the
i
Tﬁ(eogehg‘r’]“lg%rg SER | ra?fgf:? rrtlr?%gé?‘ﬁj ted BF B}éh@ %ai%eﬁ%n -aromatic
hy2 G o8 day ﬁ@TétElﬁﬂ@@Q/&)’@Oﬂd@rbonmoms \bloaded togethdraodoren a ring
eI def ined re%iouFlm. . “n anoﬁheg eﬂgoqigqu tqe ntvl
SUNPREE EXAIPE TS Clog™ 1S, 'BEldd VOB RS ls¥ePPyyh cyclopentyl,
cycRABXYIsindcyalokeptykt ure (racem c or otherw se) of the
(R)-enantionmers and (S)-enantioners of a conpound of
formula I. In a nore particul ar enbodi ment the present
THe"t\é?rHt"!o%r'aﬁ(oQ ({:r%%ttlﬁ’e Hb‘i’etgoﬁﬂ@qﬂﬁ*&em R is Riwdr ke
or ph arnaceu i cal 'y acceptable salts or esters
detﬁhed eodviougher Ekampiesiad Iom)erlg}lmwgenletleam:ludga(r@ethoxy, ethoxy, n-

o, SRRSO, BBl S R kRl

pharmaceutically acceptable salts or esters ther eof ,

wher ei, dro 5 1n an t he
TS B wWeR APOOY 8T ioH B8 rReleB G LS R, YGRS per alkyl as
defiREABFEVidusy. RAJKERBRUGH £ Rhey aﬂ@a%m@tac@tﬁal s or

esters thereof, wherein R3 is net nor e

particul ar errbodl ment the present | nventl on | S

L 'R

Th %ﬁﬁm@%e?%l%%lfgﬂﬂppéfg iQ% grf étgor égqlﬁeéﬁ‘gﬁ)]thls Iowfer alkyl as
de\fvhed eravidtssly. sEm’nbkeb of Iowmre&kyﬂsﬂifmmenuuu@mqmm;ds@fmyl and

[ vq%i En is directed to the conpounds of forrmula | or
et"p‘)ﬂ%‘t‘ ¥eutically acceptable salts or esters thereof,

wherein Rl is hydrogen, 25 fluoro, chloro, brono,

nmet hoxy, or phenyl and R2 is hydrogen, fluoro, chloro,

met hyl , ethyl, propyl, or isopropyl; with the proviso

that RL andR2 are not both hydrogen. In a nore

particul ar enbodi ment the present invention is

directed to the conpounds of forrmula I A or

phar maceutically acceptable salts or esters thereof,

wherein Rl is
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30 hydrogen, fluoro, chloro, brono, nethoxy, or phenyl

and R2 is hydrogen, fluoro, chloro, nethyl, ethyl,
wW@eapPigloor i sopropyl; with the proviso that RICHRERRI/060140

are not both hydrogen. - 11 - In a nore particular

enbodi nent the present inventjon is directed to the

conpounds of fornmula I A or ﬁhdtnaceptically accept abl e
Thedtetrs “iowes syelpalkylsaifaf”, refgre te the Roiaty -Frfd mdpeein R is lower

f [ [ i
cyrlpRyfian S8 RThrslsBoY; ki prGhel iotion AR Boiuae
cysloprapyisuifahyl, ltydiobgsisulfanylrandreycpeotiisufatylt he present

invention is directed to the conpounds of forrmula I or

pharmaceutically acceptable salts or esters thereof,

THENRFRI"wlr al fln‘?/ﬁetefgrs Rltrermbiéty S0 IEre iR |snlower alkyl

anot her enbodi nent the present |nvent|on is directed
astaefinpe ptE@Yt@'dﬁlY}dEX@mpf%erd@\Meﬂ allgyls giiaylsiincdirta mathysulfinyl and
a@ﬁgaﬁdﬁble salts or esters thereof, wherein Rl is
uoro ‘or chloro. I n anot her enbodlnent the present
invention is directed to the conpounds of 15 fornula I

or, pharmaceut,ical |l y_acg tabl salts, o er . .
TreneRBoPWen Al b RVRIITS Fofarogans SiRiSwoSIGPR; beesin R isdower
cy@!&b@kﬁﬁés gatadi ;sneotout;pe H?Jaﬁ%ﬂé‘é of IB%ﬁbyQBalkﬂsQIhﬁﬁﬁrﬁﬂbde

t he compounds of formula | or pharnmaceuti cal
cya@@&nywlf@yé &yelobutylsadftrert and peglerRentylgMEPYi n R1 is 20
hydrogen and R2 is chloro. In another enbodi nent the
present invention is directed to the conpounds of
thedterml"bvﬁeratkylmdfonyi'c aafeisctalthg nametg pBEb)2eR sahereiroR is lower alkyl
ter t hereqof , _wherein Rl is drogen and R2
SRR Proaoys s Rypresdour Rl SR BEEAE Tatbuspiany and
ethysdiongrt ed to the conpounds of formula I or
pharmaceutical |y acceptable salts or esters thereof,
wherein R1L is hydrogen and R2 is ethyl. 30 In anot her
I i i r t ;
THESRR e chPaRySHRSy BRIRte B Rl R PR g R i tower
cys@latkyl as definesr wevMsboEXMeeohlomr cyclogdylegiéanyimidcie2e
er _embodi.nent t he present
oy RpbiRiiony: aideauiuRE%] B cSReeIE e Mo, a1 or
pharnaceutlcally acceptable salts or esters t her eof

wherein Rl is hydrogen and R2 is isopropyl. 5 In
Then§tRePaleasidydi efﬁsf At0 BHBOIS Y dIMOre . (RheP; %rﬁm%ord'PF‘%ct ed

to the conmpounds of formula | or pharmaceutically

acceptabl e salts or esters thereof, wherein RL is
Uril¢ssoetbeawige RRlicaiethyttie defem  hydogans oh rydsabreferadathe meiety of a

esent, | nv ' IS directed to the compounds of 10
hygg¥%5ﬁ20h1%ﬁy%hiﬁﬁ%%eut|calIy acceptabl e salts or

esters thereof, wherein Rl is fluoro and R2 is fluoro.

I n anot her enpodi t .the, present nt.i on
Unlesse gamsﬁlqﬁggegﬁggﬁﬁ@@ gompge yﬁeépnnMa or “a compound of
forFPrlilﬂé ”&O%th%ﬁhbs’ oﬁ%q@FrﬁQbeoﬁ@ohﬁ)onnﬁ%ﬁ‘ ?drﬁ‘uﬂéhef&@f% to any
wherein RL'is fluoro 15 and is chloro. In anot
commumdrwtﬂctedw&omtésmnus @tx@fnmp@und%asj defnadhy the fprreula

(SRR A oy e S R & e P R o).

is methyl. 20 In another enbodi ment the present

invention is di.rected to ,the conpounds, of fo

T e e SAITTaca A N A Cap Rl sa Faot odubes salnunEnrein the
bldlbngibﬁl' éTfe%%véﬁes%' e &o?@ﬂle%f ittfe REQVhseLEr frée Q&GE h\ﬁhlch are not

odi nent the present invention is directed t

b'@@&*ﬁ@'dh@fso’fbﬁrwl%?' HOfesirablsg- %ﬂ*ﬁéﬁﬁ%b@f@rﬁwd W't%m&ﬁr&%ﬁ@ds such

salts or esters thereof, wherein RL is fluoro and R2

is propyl. In another enbodinent the present invention

is directed to the conmpounds of 30 fornmula | or

phar maceutically acceptable salts or esters thereof,
wherein RL is fluoro and R2 is isopropyl. WO

2010/ 018109PCT/ EP2009/ 060140 - 13 - I n another

enbodlnent t he present |nvent|on |s dlrected to the

o Y . . T o
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- 15 - In another enbodi nent the present invention is
directed to the conpounds of fornula | or

webaoassaeut i cal |y acceptable salts or esters tPer/Epfo09/060140
wherein Rl is nethoxy and R2 is chloro. 5 In another
enbodi nment the present |nvent5| on is directed to the

conpounds of formula | or pharmaceutically acceptabl e
asgdyidrechioriceatier kydrolyoeis acidheulilrie aRid, indirionacislo pYosppriracid and

e APt BoBRh 2Fl. BB R brbE SuPh 55 Hbnary.

pr@mlonlb@fdtﬁ@}dfollcabﬂdypm@@ﬂdkim(ﬁ(aﬁ@bblﬂ mal@@EGIGSmalonIC acid,

hereof, wherein oxy and
SolOETRIS. SHBSBIC AL, TWRBTIG BEo e ARSID (CfC BEI0y PRRZIE AOC,

cidrfankiB @O ARHHRIS o, htrMBHeRUloME a@l&aéﬂ%%%lf&ﬁé laé‘ld p-
acceptable salts or esters thereof, wherein 15

tolhenestipnisnarigRINasepytaypigin ang thaenliiten dn addibionii saétﬁtmashbe prepared
t. t f

o S S R B bR P il eah PR . sare

degiste front hlenr&nganmbaseumchme ibsit aed hotdimitetdtoRehe sodlum potassium,

i eA TR, e FEt @aoroeq R B RgRALE Tof Iheo Sl deiveg from
or§AAE BasEY InchRlel Yubseait: aRlited 3akhss 8f pmBias! SeddiRfPRland tertiary
wherein Rl is pheny and R2 is hydrogen. 25 In another
an@ﬁ%oﬁubémutetdn@mmeés@cﬁvdma\r@mra&noc@rang sebiuted ampiges, cyclic
f
T e U Lo
diétbylBmire, drlethylaemm,Heproeylaodnamthamﬁammeeiwn”(e |ang43|meL R

is directed e conpounds. mul a |
et PRETER eI RAInaR ESoard toe ki er's ¢ her eof
wherein R1 is phenyl and R2 is chloro. WD
2010/018109PCT/EP2009106014O - 16 - In another
Therssarernsis af e Bf%@@hWP'ﬁ%h@@rblﬁe peesent Bcthedomd ot he
PO P acoile Saks O ThREBIPRGRYS bF M preBHRTRIAHILR can
alscsberptdsplnt |r\5theriora1mof hiearnmmutiq:af@rracceh@bm werst (i.e., the methyl

invention is. dir ds_of al or
e icstils if 414 B BE eyl o TR B S5aurid¥ nth sprounds
of WhepisenRhvestidmedyaisened ISk ated,eehiydratatl. Imetdodration can be
enbodi nent the present |nvent|on is directed to the

eff@@??@d[]ﬁ@% C%‘Frsf@fiﬂb?r Many thLHIngpﬂf aFeRRcLIaciake @Iace 1.e.as a
I

coﬁ%&ﬁt&frﬁgncg c%s?o@?: éﬁ ;%&flés bf‘ﬁﬁ grﬁtgatllﬁ"é?\%g@d“ I%#En'}ﬁwnd of

fO@m@@éﬂMKVaWEﬁtlon is dlrected to the conpounds of
formula | or pharnaceutically acceptable salts or
esters thereof, wherein RL is phenyl 15 and R2 is

Corsppurapythat haimaﬂhetslmﬁﬁe peidculan fermgabatidiffenin thbmature or

present_inventi fgt?w s di rec?ed to the conpounds

SeﬂH?ﬂ?ﬁ gf pongingyRiihi @LRIPP A W%/aré%’?sgfﬁ?%@l kel ?@”b’*r'” space are
te@Fd E*iSorh&R "€ HomeMs 8h & diffdtin | ltﬁe Qﬁgﬂdéméh{hﬁtthél%%%@iﬁ space are

one or two substituents as define reviously
terangst Tsd@reoisoowirsre riviastgsepnesaie atqrre@ﬁpmﬁs wgh gippesite:d

I r

cobfladrafo ALBALPY T chBdTeoer o PR R hlcflels
StBBGUISZhrmm’S $ehshg oot e nhn;emsgrrmettumnesﬂet&that asnhen-as

defi ned previ ousl 25 In a nore artl Ml ar .enbodj t
SUPREMBPSaldR TR BRGS0 <80 e 48 (e h ereBlipBE R Vinen a
confdtibiahas &M aé%}ﬂ%@ﬁfé%&n'té?‘afdr)éxaﬁ@@ﬁfaé)b@rbéﬁ|att§m(i’é bonded to

esters thereof, wherein R4 is phenyl substituted by
fordiffeyient AUSEHS PRIF 96 AN3NTITARISER BERFIDIS. L) erantiprarsian be

the group consisting of: (1) halogen; and 30(2) | ower

al kyl optionally substituted by hal ogen. WO

2010/ 018109PCT/ EP2009/ 060140 - 17 - substituted by one

or two substituents independently selected fromthe

group consisting of: (1) fluoro; (2) chloro; 5(3)

bronmo; (4) |ower alkyl (5) |ower alkanoyl; (6) |ower

al kyl sul fanyl, |ower al kylsulfinyl, or |ower
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WD 2010/ 018109PCT/ EP2009/ 060140 - 18 - (1) fluoro; (2)

chloro; (3) brono; and (4) trifluoronmethyl. 5 In one
wepiogisrent t he present invention is directed POI/EPZ09/060140

conpounds of formula | or pharmaceutically acceptable

salts or esters thereof, wherein R4 is pyridine

substituted by one or two substituents independently
cheeasenized iy e abiselute capfigtratinsef itsgasymmaeic centerlawgenters and is

ookl S35 Dt S L By B PRARS 51 e
mwerdm mm.orsthepweaaélrgtémsbmwmaneadf dyjariseighabkyldesibhated as
nmore specific odi rre t {){1%8 resent i pve(?ytl on is

deefFrPER{@t@&/ %'et"i’iré’t%tB heEind@s (&1 Of $ repect A chiral
coPRFYUMBG R d Xt s YeitABE PRIV epahticmer oresd & haixtliReiRAdof. A
wherein R4 is pyridine substituted by one or two
mixtuse Coni@ENinG ennddieperdinns pf thel enandiamersis ealled g dagemic mixture”.
consisting of: (1) fluoro; 20(2) chloro; (3) brono;
(4) lower alkyl (5) |ower alkanoyl; (6) |ower
Thel ﬂeythéaItrﬁerapéutldadjyveffeaﬂl\)reya\mummti [0]7%:] ,CompoUDWemeans an amount of
al kyl syl fanyl cl.oal k ulfan
ol bR kg 1S Hiter i 1 wse Bl iase P SMEPPis Pipiar of cisease or
pr&lghg thd EUMWaPB’Pﬂwa)élubje@'t Bbl%@ﬁ@ﬁéd“)’beté?mlrfdtléﬁ (e %&h@bé‘peutlcally
d (9) -di f | uor oet hy (10) phenyl
eff@gtl\(q,ﬁmoppt i ywEin ther gdl ||5\ythe &ierThe qb@rap@,utlpgl ffective amount or

do@laééﬂo? utogﬁ%gndlaa'g\%gr’ﬁﬂytptp%%{/ g\@\)@r&ﬁt\i&? ﬁﬁ wide limits and

m&@b@ﬂ@tﬁﬁﬂﬁéﬂﬁ/eﬁ%ﬁﬁ@# mmmm the Heét. -Symjr dcniaage will be adjusted to
thégqb \h(lilt tr%cﬁ{aﬁ%’m%ﬂs& %ﬁ%ﬁm@%&@p %p%%ee %%ﬂ?ﬂdl t%%es%e%?lt: 1)

cofn*u hals) belng admlnls(tér)edCfHeObete Sf(admibls@amon,(tAe caBbigh being
or isopro

t hy yl
trogead, mwf av i réattenggwg treptRa) ﬁwtgqrﬁr@lz)mdh@pﬁye of oral or

P PR St T RV ant ey metgL TP &l
dospgé @W\BbOlﬂIO(ﬂ/lmg WWbc(utﬁ)OQQ/mgdﬂ neg tnmbmﬂdl@@i) mg or 1 mg to 100

@ HisSihe aht Opfie, PGP 1 end ol v iidiss BEY bb Siggecea when

indioarau e da‘lyfd@eaglé 8ah beradphiaictere e ab lacahgly dase epiradivigied
salts or esters thereof, wherein R4 is pyridine

dosgH i PUP@&”W‘?‘W@@H@%‘P@ UEﬁlawb@oQﬂé%'hé%ﬁPFV‘%oéFé'&fﬁé@n
fromthe group consisting of: (1) phenyl optionally
substituted by |ower alkyl; and 20(2) pyridine

Thepterroriphannasgbgcaltyaoseptaple caner as kyended to iaclade @ny and all

8Pl SRR MR BB <P e S iepersion

media egiatinge, sritibastevial @sd antfuhfalraeehts, Mutosic anB4abssrption
ool OS] e Gt R Comte JorPrlbBNGR
h%%bb&kﬂc%f aGhbRdiaiBA! 5@k t|HQ§f%Vbs'a%y%BH§érﬁtFoWaPﬁ1eEhé &hgent is
I sopropyl noiety. In particular enbodinments,

ingnraatiple with éne polive eorapewtst ege ﬁfaﬁrehbndbﬂpgmmgltlgms of the

I

i B BH € oo npPtel TP ehidthont BEGEEbARRENITLET pBbp
mmporratedmtometmimpcmtrdns.at positions 2, 3, 4, 5, or 6

where such positions are as indicated belowin fornula

IC. WD 2010/ 018109PCT/ EP2009/ 060140 - 20 - / ol C HO
Use@ﬂ'dﬁa@rﬂ%@u’f&%ﬂbé’fﬂ@?a foH'lfé ;B’We%%ﬁﬁﬂon'd?\ﬂﬁfé‘bbtﬂﬁoélﬁons hereof, can be

directed to the conpounds of fornula or
sofifarligHisleArigearsythee cep capneskigns ap ﬂa@sihérf@rm oé tadgts, pills,

wherein R4 is phenyl
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5 substituted by one substituent at the 2 position and
anot her substituent at the 4 or 5 position (as
w0 pdoostied in formula 1C). I n anot her enbodi nEPCT/EP1969/060140
present invention is directed to the conpounds of
formula | or pharmaceuticall Y, accept able salts or
esters thereof, wherein R4 i's phenyl 10 substituted by
capReles Ls1IDos terits, owdRes, 2nissishtly opatad or atheripsetected formulations

(BB S0l Bl e P O SRR LBR PR O by
sud’;]a‘rmﬁ efbdse fb“rlﬁuletbdsrmmbtﬂﬁlfné S‘thspEmi;land; aiirs, aer:osols and the like.
t t t

THR G ap T aubs selpbiedyornd S ket b e gnaesss EalRuT

an%alt US%&aBE & s%ﬁiettlb%'ﬁlgﬁm@ RN ARt oﬁ“éfb'i/b'ebH%"lt rrﬂ{erblrtﬁl
position (as indicatéd in formula I n anot her

seémdmlsr@ﬁd thQ lee. Y eteeraalingnaqueioon deg(trqase d10ealycals afeepreferred

ioGBIPAHAH pRlgl BhTHAeh o ALFIENI SR i BEEER Blons. For

exatipdd, iforum@dtidns fon mtrsaubsd’ma aeministtatioheothpissi dtérda aqndous

QBB S B L S B b he SR SBAS0 fdve

m?r@@i”ehf(é ) Rrioset @ﬂbdu&é‘%n@q@é@ﬁé sbl[l’d@rﬁ‘térﬁf‘rehaeﬁh%' el SSlution
onpounds of fornmul or E armaceut i cal

st%rd@e%wbaaleepwrm@e@ﬂcaiﬁxg\pserttﬁ stafesr eelivigee, ﬁ@c glucose,
S t S

eARE b UORHh A 100 pRAREL I RIS, S

steardie; gtyedrdl mdrosirdratel Gl))dluﬁl ¢h10raadmtdn|ed s«kmh)(rdiknglnceroi he

sent . invention,is t he conpound
PriRR HyPooRatsterinateb et 4 P dbEOmR IR gagpe subjected to
Coﬂ%@tfcﬁwal pR&RfHceubs fa@dﬂw@é sush fak Weeserostives! s@BiliziRg ddents,
hydrogen or fluoro; and R4 is phenyl substituted at

% PT%’ﬁ‘é"S§Y'ﬁﬁ@9?nk%§a|t%8?r@9ﬂt@@n9@Sﬂ&t'ﬁtﬂr%ﬂut? Ruifiers and the
liké U§§|Edbt|é‘EH&@A&&%B&%@%&%@%&??cﬁ‘rﬂH‘lét%W ér@%e%&r%léb r'ho
consi st fluoro, bronp, or uoro nethyl.
Remiogtoer's Bhatmaowhcell Squasda/elﬁtw Megtin.iSuch cs)mposaatcctnsdmll in

to the compounds. of fornula har rraceut
ey el oL e SrBvathrtad Bf e LaTBREI] et win o
sulthblercanr sohd1osrepard the rpf@lp@gmagé féimifdr @rogarchdidinisgation to
phenyl substituted at positions 3 and 5 15 (as
the rRGiIRISPted in fornula 1C) with trifluoronmethyl. In
ot her particul ar enbodi nents, the present invention is
directed to the conpounds of fornmula | or
In greapraetieeiof tel myth@d@é pheapiesestinyentinn, astetiestivechameont of any

. st . r
oni i ifi PrrRpliafUlibls RiaRENer Lo ghingtoR B Lol sgmoounas o
thip @ﬂdﬁtuon ®r /ar;ﬂwamace@ﬂicaﬂy edcdysthbly dait dr@rstedrltlaerieaf, i@ﬁéministered
.R3 0 'O ID, - 22 - |In one enbodi .,t.e :
viasaai ghihersyehen e AosDtekle 20eBads S TONR ML BRGNSl or in
cohftirmBtlon. h’h@rcoﬁ*b%bﬁﬁ§ %Hkbﬁlﬁbélﬁorﬁgﬁmrﬁ@ e §@flnFn%té’rred oraIIy e.g.,
esters thereof, wherein I's pyridine substituted y
busael caviig) rsublmtua&y naﬁ@ntsrqilas(exg Jntramys ewath éntravenously, or
su%%hp au}‘ ;%bc%”cﬁ '@PE @g‘ﬁ@ﬂ{;@v é&HHﬁb%e g.,
skah elecirm:bra’ﬂnrt h:e btyonmmmtds 4., bgma&td%l)l and in the form of solid, liquid
pharmaceutical ]y acc alts or esters thereof
or AR RS S e B S0 B ey B bl ol con e
conbiuéted i alRfs]Ié Uﬁiﬂ de8sge R Neith oMoy ¥drapy of Wf/a 8ingle dose
position (as indicated in fornmula ID). In anot
thesigpy @idrierem. t He heaanapticicaiprsition Ges alse b@trbmetferm@éan oil
conmpounds of fornula | or pharmaceutically acceptabl e
salts or esters thereof, wherein R4 is pyridine
substituted by one substituent at the 5 position (as
indicated in formula ID). 15 I n anot her enbodi nent,
the present invention is directed to the conpounds of
formula | or pharnaceutically acceptable salts or
esters t her eof , wher e| n R4 |s pyr| d| ne substltut ed by

o o s 1 . " . a o, " oy
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20napht hal en- 1-yl oxy] - aceti c aci d;
5-(3,5-Bis-trifluoronethyl -benzenesul f onyl am no) -2, 3-d
w0 ehbo1810%5, 6, 7, 8- tetrahydro- napht hal en- 1- yl oxBqQFER®D9/@60140
aci d;
[ 3- ChI or o- 5- (2, 5-di chl or o- be%zenesulfonyl am no) -5, 6, 7,
8-t et rahydr onapht hal en- 1-yl oxy] -acetic acid;
enzﬂflenuﬁldmp@rﬁcm n qordurmiioowwtrb@ha@@’fBM$alb$waaﬁ p@yoiz-&did, or in

thggrﬁi & Z)dggp;a%ta[)%h&% Sned 708 5%"0&%35&%&9 ¥HsuBEGEhEous or

intram{ScUBiradmibistratibh.uor omet hyl - benzenesul f onyl am no) - 3-
chl oro-2-fl uoro5, 6, 7, 8-t et rahydr o- napht hal en- 1-yl oxy] -
acetic acid;

In b%téﬁh{h;ér&‘e§er€t3n\f/éﬁ{%h%%té§ fof the @QoAPRIURYS vPfiMRRes Ul f ony

| am no) -
30Tet r ahydr o- napht hal en- 1- yl oxy] - aceti c aci d;
[5-(3-Brono-5-trifl uoronethyl - benzenesul fonyl am no) - 3-

chl oro-5, 6, 7,8- tetrahydro-nap ale 1-yl oxy] -acetic
acid; WO 2010/ 018109PCT/ EP2009/ O - 24 -
[(R-3-Chloro-5-(2,4-dichlo sul fonyl am no) - 5,

6, 7, 8-t et r ahydr onapht hal en- 1- [qu] deetic acid;
[5-(3,5-Bis-trifluorongthyl - benenesul fonyl am no) 3- br
onp-5,6,7, 8-tet rahydr% <10);72) -yl oxy] -acetic acid;
5[ (R -5-(3,5-Bis-trifluo enzenesulfonylamno)
- 3-brono-5, 6, 7, 8-
t et r ahydr o- napht hal eR’ -yl gxy] -aceti c aci d;
[3-Chloro-2-fluoro-5-(3-fl gpro-5-tri fII uor onet hyl - benze
nesul f onyl am no) -
5,6, 7, 8-tetrahydro-naphtjhal en-1-yl oxy] -aceti c aci d;
[5-(3,5-Bis-trifluo - benzenesul f onyl am no) - 2-f |
uoro-5,6,7,8-tetrah o- 10napht hal en- 1-yl oxy] - acetic
aci d;
[(R-5-(3,5-Bis-trifluoronethyl-benzenesul f onyl anm no) -
ang-prerrmargutisally ac8eptable salts and esters thereof, wherein:
t et rahydr o- napht hal en- 1-yl oxy] - aceti ¢ aci d;
[5-(3,5-Bis-trifluoromethyl -benzenesul f onyl am no) - 3- ph

eny R15s Bydrogeh ehalages maeRBRY, vt phen: ¥heRflis Ag@lolgen, halogen, or

15[ (ai:k)yl svithaths_nspise that RieingrR #rginas GRS R ageBny | ani no
)-2-chloro-5,6, 7, 8-

tet rahydro napht hal en- 1-yl oxy] - aceti c aci d;

[2, B D6 hydrogen Br (BBthyluand- 5-tri f | uor omet hyI benzenesul
fonyl am no) -5, 6, 7, 8-

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

I[ 3- H‘:t“u@paeﬁyl (ons/hcumecsufasﬂtute‘d A6 0eTeE fryd s lrstitesmes idepseidently
am no -

20t éﬁlegfﬁﬂbfr@ﬂﬂa%ﬁfw Nsistipoly] - aceti ¢ aci d;
[5-(3-Br @Qqﬁa'i%(jéﬁ f 1 uor onet hyl - benzenesul fonyl am no) - 3-

fluoro-5 t et r ahydr o- napht hal en- 1-yl oxy] - aceti c
aci d; Iower alkyl optionally substituted by halogen,

5-(3-Bro onet hyl - benzenesul f onyl am no) - 2, 3
“di 1 uor gﬁég‘é’g‘g‘l’"&w&'

t et rahydi(4- Iowshalhakﬁn 1-yl oxy] -acetic aci d

25[ 5- (2 chl o nzenesul f m no
5 Cartbie akysU TR RRPEARSy oYY el A lsulfan!

[5 (2 4 JQB\W@F é’ydi’@eﬂl%ﬁé\ﬂﬁb%‘yf %Wérﬂﬁcfb%)ky%dﬂdyprdﬁoﬁ/v@r 7,

-t et rahydr onapht hal en- 1- yl oxy] - aceti ¢ "aci d
[5 (2,5- W@ﬁﬁ'bvbhﬂfi&wb@i@sulfonyl am no) - 2, 3- di fI uor o-5,
6, 7, 8-tetrahydro 30-napht hal en- 1-yl oxy] - acetl c acid,
[ 5- (2, 5-Di chl oro- benzenesul f onyl am no) - 3-fl uoro-5, 6, 7,
8-t etrahydronapht hal en- 1-yl oxy] -acetic acid; WO
2010/ 018109PCT/ EP2009/ 060140
- 25 -
{2, 3-Di fl uoro-545-(3-isopropyl - phenyl) - pyri di ne-2-sul f
onyl am no] -5, 6, 7, 8-
tet rahydro napht haI en- 1 yI oxyI acet| c aC| d

S — oA - ~ I Y Y 1



{3-Chl oro-5-[(2, 4-di chl oro- benzenesul f onyl) - net hyl -
nol - 2-fl uoro-5, 6, 7, 8-

W@ 2a104k8100 o- napht hal en- 1-yl oxyl -aceti c acid; PCT/EP2009/060140
30{5-[(3-Bronmo-5-trifluoromethyl-benzenesul fonyl)-neth
yl -am no] - 3- chl or o- 2-
fluoro-5,6,7,8-tetrahydro- naphthalen 1-yl oxyl -acetic
aci d; (7 phenyl or pyridine, wherein said phenyl or pyridine is optionally

(5 oSommn L85, P SPRESIEH LR AR v

- aceti c ageldalkylsdifanyl, or lower cycloalkylsulfonyl.
{3-Chloro-5-[(3-fluoro-5-trifluoronethyl-benzenesul f on
y1) - net hyl - am no] -

5 Urﬁe& |71d§:'a¥e% 6tﬁgméé’ tAa ht]@'oﬁfb‘rﬂﬂulﬁ Px¥d aﬁ@@b@en@% fhereof
{3-Chloro-2-fluoro-5-[(3-fluoro-5-trifl uoronethyl - benz

eneaBpass @Hp@;snh@_tsiyne@rﬁqmrs 5, 65, @?)Seﬁaé‘ﬁlpm%ﬁﬁd @nantiogers)
oy RS BEIC vt ey o prmsimar 1,

|n\&m1)|05 he LoBrpceinda oy rorulan bartet (I@Leamntemlem(w plaarataceutically

aC{’S&tca@'essaéﬁssorterS &P da6REEH I PRiBER R s P wingiSubgenRis sitpgtural

10 folmM\@& 1R féd tHeNR)-enfntiorlers of formula I

tetrahydro naphthalen 1-yl oxyl -acetic acid,

{54(2, 4-Di chl or o- benzenesul f onyl) - netRNI-an1no]-2,3-d

fl uoro-5,6, 7, 8- R

10t et r ahydr o- napht hal en- 1- yfgxyl tic acid;

{54(2, 5-D chl or o- benzenesul - metthyl - am no] - 3-fl uo

ro-5, 6, 7, 8- tetrahydrongphthalen 1-yl oxyl -acetic acid;

{54(3-Brono-5-trifl uoRoweihyl -btrzenesul fonyl) - nethyl

am no] - 2, 3-di fl uor 05, 6, 7, dr o- napht hal en-1-yl o

xyl - acetlc aci d;

15{54(2, 5- Di chl or o- beRZene

di fluoro-5,6, 7, 8- ') IA

t et r ahydr o- napht hal en- 1- yT oxyl - aceti ¢ aci d;

{54( 3- Br ono- 5- trifIuorggéghyl-benzenesulfonyl)-nethyl-

am no] - 3-fl uor 05, 6 [ oahydr o- napht hal en- 1- yl oxyl -

acetic acid;

{ 3- Fl uor o- 5- [ ( vHdruiprR-R* hfd 44 vefrdBirByioubignzenesul f on

y1) - met hyl - am no] -

205, 6, 7, 8-t et rahydr o- napht hal en- 1-yl oxyl -aceti c aci d;

|n|{af8t;hyeP'eHb%%Lrﬁ?r$: [r{e3c<1r41bk9jrfb’sfbftf6ﬂrﬁdlé'q’%% *BHan*ﬂSH%?é‘Sﬁ“

15  phareage@icaty aacmlfdabie safihohasters theyead agl depicied o theifdlowing

4B T R R

| oxy)-acetic acid,

25(3-Fl uoro-5-{[5-(3- |sopropyI<bQ§qy1) pyri di ne-2-sul f
onyl] - met hyl - am nol - 3

5,6, 7, 8-tetrahydro-napht hal & - 5%29 acetic aC|d
(3- Chloro 5-{[ 5-(3- |sopropyl
y1] - met hyl - am no} - R!
5,6,7,8-tetrahydro-naphth
(3-Ch|oro-2-f|uoro-5-{55-
-2-sul fonyl] -nethyl - R
30am no}-5, 6, 7, 8-tetrahydr naphthalﬁy-l-yloxy)-acetic

ul f ony1) - net hyl - am no] - 2, 3-

oxy)-acetic acid;
bpyl - pheny1l) - pyri di ne

aci d;
{54(2, 5-Di chIoro-benzeneEuIfonyl)-nethyl-anino]-Z-fIuo
ro-5,6,7,8-tetrahyd&§§ al en-1-yl oxyl -acetic acid;
WO 2010/ 018109PCT/ EP2909/ 060140

- 28 -

{54(2, 4-Di chl or o- benzenesul f onyl) - met hyl - am no] - 2-f | uo
ro-5, 6, 7, 8-tetrahydronapht hal en- 1-yl oxyl - acetic acid,;
(2- Fl uoro-5-{[5-(3-isopropyl -phenyl)-pyridi ne-2-sul fon
y1] - net hyl - am no} -

5, 6, 7, 8-tetrahydro-napht hal en- 1-yl oxy) -aceti c aci d;
and 5any pharnaceutlcally acceptable salt or ester

e
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VITITX XXV Conpounds of interest | and 1A wWth
substituents on the tetrahydro-naphthal ene ring can be
wWQEeaEpatsam according to Schenme 1. Starting w t hP@ITEPZINS 060140
I1l and succinic 5 anhydride (1V), esterification
foll onwed by Fries rearrangenept gi ves the butyric acid
derivatives VI. C emensen reduction of keto acids VI
yi el ds conmpounds of structures VII. Methyl ation
foll owed by es vadsobysis._c ert hepols VII to
t he net hoxy acﬁgkﬁg%ﬁgé%iég%a§§§MW i@ﬁegg%gform
napht hal enones X via intranol ecul ar Friedel-Crafts
In a@atHer @frbodPasitthy Inaédepi ivientemMRodirstsedfo & tomPbSItien Yomprising
gi ves 5- 10 hydroxy-napht hal enones XI, which undergo
a mixdyredAaanie ok alerivisgl Potvefveneetiemsis 3nd R)sRsatieingreof a
cotflduhd¥iésindpasi ¢ conditions to generate the ethers
XI'I'T. Reductive WD 2010/ 018109PCT/ EP2009/ 060140 - 31 -
am nation reactions of internmediates X1l afford the

0 spondi 11 rivat i : . Sul f ti
In G E R RER R In Blemk i Cinent ¥ 0 3o Bprpouncs
of férenut®t oepharnticegticallyfazrapiadss difs @tgstes unerediwherein R® is

N- Met hyl ati on of the sul fonam des XVII gives the
hygii9€8spondi ng derivatives XI X. Ester hydrolysis of

either XVII or XIX 5 produces conpounds of interest I,

whi ch can be resolved to the optically pure (R)-
In @manre ravtiearn gmbodistant die pieisent inMentian i idirgctesiteihe fompounds

I il [\ fut i ion PR3
of ot B4 B B e BERN 2 ERRE Pl b e g PR ameitin RO i
hypheyenl esters V. Subsequent Fries rearrangenent of 10
internediates Vto yield the ortho keto acids VI can
be carried out in the presence of a strong Lew s acid
In @AbfHeY emidiHe@ha lprsa et TAVeRLieN isd@iredagd RNthkdopéRinkdd ®f
or titaniumtetrachloride under anhydrous conditions,
fomulader peatmacauticallyaacospiaiie saltrcer esfetsdheeaef.dvidgrgingR| is methyl.
di chl oronet hane, 1,1, 2, 2-tetrachl oroet hane, or
di chl oroet hane, at a tenperature between room
In aanper Edrtic daaembodiniant theepreseat inv enticr is skireeteall tohloeicempounds
5 nyversion of ketq acids tq, derivatives VII can 3.
of SamHR YT PE Bt ey s e A 5B M GRE R i
mdth¢l. reaction is typically carried out using zinc
amal gam and hydrochloric acid with or without an
auxiliary solvent such as toluene or ether, at a

In o ERAAAHHEn LT EAFAEE TR FoclES 1 dpdtias of formulal
oriphavoapauiicdly stddptatze sbits acbstevetiesif nghenetrhBlss hydaogen,

are |1 known tq, sonmeong skill in the art. For
ol hons. PR mtnGHl PRpBe Y rrgde: jsdubitibell buafthigro. ety
etm,(sj@rogyu,: Br RSpAPyAFEINLE PN @it ROand R aseindiboth hydrogen.
hydroxi de in 25 a sol vent such as acet one,
acetonitrile, 1,4-dioxane, toluene, water or m xtures

In tahﬁ{m%%artié&la@er‘nﬁﬂ@iﬁﬁé‘ﬁ %?e:P%%}eyﬁrﬁg?tﬁtﬂﬂﬁb HERRIGAbYRE c?@?ounds

reflux tenperature, pre ux tenperature,

of fervuialA hopharmatieuticalytaogepiablasalisydr astetsdeecreah Wherein R is
ed a hyl at in nt _under sinlap.reaction

iR Mol o R Broe PR R PESebA She B 4t BTRE8E, Tuoro
chidrer efRyl, isthyir mopylaodisBBrdpy!; it thg@rovisd ehdt &/ and R? are not both

intermediate VII|l can be prepared as described in U S.
hyBERa&H: No. 7, 226, 951 (WD 2005058798) which is hereby

incorporated by reference in its entirety. WO

2010/ 018109PCT/ EP2009/ 060140 - 32 - Hydrol ysis of

net hyl ester VIII to give the correspondi ng acid

derivatives I X can be carried out in the presence of

an aqueous i norgani c base such as sodi um hydroxi de or

pot assi um hydroxi de, in an inert solvent such as

1, 4-di oxane or tetrahydrofuran, at roomtenperature

for several hours. 5 The cyclization of acid

derivatives | X to form napht hal enones X can be

o o o, s —r o . - a
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20 A large nunber of sulfonyl chlorides are
comercially avail able. The preparation of
woenvommer ci al sul fonyl chlorides is well KknoREI/ER2009/060140
soneone skilled in the art, through a variety of
met hods [for exanples, see g%lga' | bert, E.E
Sul fonation and Rel ated Reactions; WIley: NY, 1965; b)
In @ mbxer particlla; ershadinest $he pesent inyedtjondadlirerteR3otthe compounds

o B8 B BRSSPSR e peref g i

hyﬁraganZﬂlladsﬂoochloﬁ?(bBeﬂnspmmy ohetmay) ap% R2d4 hsﬁdrobeh oWfluoro;
atio oun roduce the
W'&L@%E %Y'%%@&I&@Q%eeﬂfﬁ b@feay%g?g M-eati ng conpounds

XVIT with nethyl iodide (XVIIl) in the presence of a

weak base 30 such as potassium carbonate or sodi um
In eaeworadmenntharpresastinvantios ig diseried i thg, eempounds of formula |

]
or@p%&&&?@@?ﬁ%@eﬁﬁ%ﬁ% %%Ré‘ bt é%ﬁs th@FedrehhERNFLALHE e of R' or
RZ@I@k@E&lOQPCT/EP2009/060140 - 34 - Hydrolysis of

esters XVII or Xl X gives the corresponding acids |I.

The reaction can be carried out in the presence of an
In 2ALRRYSMUIRNEEMN the PRERNS HMRNAGH | difdcidn RyHe@oheRdUNdS of

sodi um hydr oxi de, or potassi um hydroxide, in an iner
foréwlaéﬁf pé@rémaqwtl@alw acsRiake salts @t esierpdheresf.avherain R' is fluoro

Eﬁbtenperature for several hours. 5 The conpounds of
|n rest in enantionerically pure (R - form can
be obt ai ned through a resolution of the racemc
chro

In RPB ik EnpgiTeing Brogent EiYeRot: RaliERide to,thegempounds of

foug N ot BHamyadellticaW fiebbd|e A6 orssytBrskferedftehatsin R is
described in Scheme 1, this time enploying t’he

hygrrgen &R @aﬂqoyo pure formof internmedi ates XV, which
can be obtained by chiral resolution of racem c XV.
Schenme 2 HO 0 15 For the specific case where Rl is

In @hbtiveo emndbdiRGentshé pdessne imveatioralst diratéed toethsyoorpesings of

ACCess he_key interpediate | Xa 1.
foffife §Br Phemd b RuiiEptady Sl e dp EURGER M PO R i
hydfogaittdridReisi ghi@eheme 2. A Sonogashira coupling
bet ween 2-br ono-5-chl oroani sole (XX), and 3-butyn-1-ol
(XXI') provides the 20 acetylene internediate XXl I,

In Wb Har %?r‘bo*&ﬁnér?c%%??eé@ht ﬁ(/@hﬁ&?%a&fé&led f %Hrc%h%buhﬁﬁ of

internedi ate al co t1on of the alcoho
forxpala I or phameacsyiticallypeseebtaple aaltsoxyestersdberoprwhardiosy’ is

iate | Xa (wherein R1L is chloro and R2
nybbefne R RATERME per) Eroo06) 060140 - 35 . hydr ogen) .
The internedi ate | Xa can then be converted to

und I nt er est ro and
In RPaIG Bbogmeale Gise Husahon scoisasiert it P Cattione i)o?
fo@nJ a¢ oSBHQWu’E@aIEPé@e‘p%Ié SR bS5 tORINBRRS, wherein R' is
br ono- hi oroani'sol e (XX) and 3- butyn-1-ol (XX)

hYﬂ@gde Reisaathyl- substituted acetylene XXI1 can be
achieved in the presence of a palladium catal yst such
as tetrakis(triphenyl phosphi ne)pal | adi un{0) or

In lans{Her ieptbadjrhemidbe presenp avieatioru rs(dht@ctemtoothiedmmmmdda of
C cat al yst such co er(l |de

foF SHE1 bR dRt Bl A GarBHE PRRY SeieisnsOhbieTedR! i

hvafo 44 RO[si , at a tenperature betmeen room
y?eé%@rature gﬂgﬁgo C for several hours. The reduction
of the acetylene XXIl to the correspondi ng saturated
al cohol XXI'Il can be achi eved by hydrogenation in the
presence of Pt02 under 50 psi hydrogen atnosphere. The
reaction can be carried out in a solvent such as ethyl
acetate, at 15 roomtenperature, for several hours.
The oxidation of alcohol XXIIl to the correspondi ng
acid I Xa (wherein RL is chloro and R2 is hydrogen) can
be acconpl i shed usi ng net hods mell knomn to someone

- . o
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(RL = Br and R2 = H) For the specific case where Rl
is bronop and R2 is hydrogen, an alternative 5

wWanvhesds may be utilized to access the key PCT/EP2009/060140
internediate XlIlb (pri or to reductive am nation), as
outlined in Schene 3. A non- 15 2gi osel ective
Pd- cat al yzed hydroxyl ation of "the commercially

In @apaiheslemodirpenirtbe @éesarémveetlomaﬁimo@ed etbetdesnseds (of

rl i i.N ' e T t r 1,
o0 YBE bbb, AR M R R i
hydrduesrang/R? gesoprapiive XXV, and the undesired

regi oi somer XXVI. 10 The internmediate XlIb can then be

separated and converted to esters Xl |Ib by treatnent
InWhbthek %Hb‘o*éi%é!ﬂtt thé ‘bﬁ’@s%hﬂrﬁrfeﬁtléﬁ(lsl direciéd & tﬁ\é'c‘éH’f‘do‘ﬂnds of

describ he conpounds of interest | or I A wherei
foraulad Obpbamsnemwtl Yi @coeptatigyealts eirestersdheinospuresaintiR oiffluoro

[ hd nner anal ogous to the one previously

eﬂéc'rgldyao&gaeggve (in Schene 1). 15 WO

2010/ 018109PCT/ EP2009/ 060140 - 37 - with phenyl boronic

aci OVI de hen bst i vative
in gripthet SxtioBihpthe Sefrsrt ivsrlion s ditasties ot sBbichads ok
forﬁﬁ‘thﬁ IIfér éhé\r%’édeu‘tlBR?/ ceptdlfe taes GosMednHseRf, WikreineRtis fluoro
oy wher ei n is phenyl and R2 is hydrogen. 5
arrtiH% 'Pdlu@éﬁ al yzed hydroxyl ati on of
5, 7-di br ono- 3, 4- di hydr o- 2H napht hal en-1-one (XXIV) to
produce the phenol derivative XIb can be achieved
In @sbtingr ehdodirhénidbé pogsad stenbet isbyireBteditethd cempaaind$ df
Am e Soc. 200 128 694 r actlo
foliyp 85 Pha AHeuicr ot BRI S a1 b S GPRG  SSIR TN R i fluoro
andmAUigtchied. tri s(di benzyl i deneacet one) di pal | adi um (0),
and di-tert-butyl-(2',4",6"-triisopropyl- 10
bi phenyl - 2-y1) - phosphane, in a m xture of water and
e R R S T
fomlaaoapyamﬁc&wmklly amepltabigysalfs or esters thereof, wherein R' is fluoro
g Ioxo 5,6, 7, 8-tetrahydro-napht hal enl-yl oxy)-a
an tl'é r%%f‘}ﬁ tert-butyl ester (X111b) w th phenyl boronic
acid is then carried out 15 in the presence of a Pd
catal yst, such as
In gnether 6HWF"B?R§§B% |Pﬁ%§qﬂé tr‘rV(%B%]So‘i"EﬁﬂtQﬁ BphE I coaRAN da 98
fofnAas gr BHS#Pné’b%u‘ﬁ%llWéEc%gté%@é@él% of t6rsYALNBR wiRIER RSis fluoro
|rret hoxyet hane for several hours
andiReisretflat e X 11¢c can then be converted to the
compounds of interest I or 1A 20 wherein Rl is phenyl
and R2 is hydrogen, as previously described above (in
In SebtHee einboddbentWak 20445 IR EQBRICTE cEl%Zit)étQtoOtﬁébéﬁwpouaas of

for@pqg)a dor Rh@rn&qc,eu@@lﬂ/_aqgegp% %\l@ ar e%terﬁlthere@(/éNbaer@mFéQs fluoro
an'd)Rz(lE.Upcp Me and R2 = H) For the specific case where
is nmethoxy and R2 i s hydrogen, an alternative
synt hesis may be utilized to access the key .
u
i e e R
formule par phamsaceutically acceptable salts or esters thereof, wherein R is fluoro

and R? is isopropyl.



10

15

20

25

30

described in Schenme 3) can be sulfonylated to formthe
corresponding bis-triflate derivative XXVI1, which is

W@ bapotsamverted to the nono-triflate XXVII1 viBCT/EP2009/060140
sel ective cleavage of the trifluoronethyl sul fonyl
group at the 7-position. Conyersion of XXVIII to the
tert-butyl ester XXl X can be achieved as previously

In @asther estbodimaettibenprasent inveotion sadirasited (i this costroupds wf

Th enoyV e_renal.n rif later.
rolfp R 8 b Tacel Ml TR Pl o TB R P ol lerg i onloro
andeRisthydgpgeimenol wi || produce the key internediate
Xi1ld, which is then subsequently transformed into the
conmpounds of interest I or I A wherein Rl is nethoxy
In %ﬁ@th%? ehboHERARE préserk v ehess |sVd|F&>‘§§d tobﬁé doPnp%%h@%f
. WD 2010/ 018109PCT/ EP2009/ 060140 - N
forgruwla bay ph@l‘n@ﬁﬁecblﬂlC@|WeaQﬂeﬁ§&h|Q)ﬁ?ltsc@frﬁﬁ@rﬁdhwf tvmhqrﬁ@ R"is chloro
an%ﬁ§*& m%(§te derivative XXVIl1 can be acconpli shed
accorélng to procedures well known to soneone skilled
in the art. For exanple, the reaction can be carried

In b PR e BE Pt b Rufdfteiediohg scomnauos 8

folhhd 18 PRF BRYINSAdBtiaaNy EocebbbidlshIReh estEIsURBIe oS, LWHibréﬁ R' is chloro
di chl oronet hane, at" a tenperature near 0 C

angl Rais£6¢0ref the triflate at the 7-position to produce
t he hydroxyl derivative XXVIII can be acconplished
usi ng a base such as cesium carbonate, in a solvent

In snotheaentiddanerttthe yyesdmamyention BOdi@cted tat the coefdaunds of

ot RRE Bh IR A SEPLRS Py o e AP STER s choro

andi R¥eisthéthyer t - but yl ester XXIX can be acconplished as

descri bed previously. The reaction is typically

carried out in the presence of a carbonate base (such
In %ﬁﬁﬂ%r eRHIUhER R ’b?és?enlt RREARSH IWTiRRIAPRARE Co?rﬂ{ti)uh% of

I'n an aprotic solvent such as acetonitr

fowmadpnphalyméaaummmceptahlb saltshyl esterisftbeied®, wharein R'is chloro
an jgp ﬂre bet ween room tenperature and 100 C for

9 ours. The cl eavage of the remaining triflate

functlonallty in XXIX to provide the hydroxyl 20

derivative XXX may be acconplished by treatnent with
'ntaQPFﬁBGfT]POQHﬁ%% t[]ﬁ]prﬁ%}t inyention isdisggigk o the FomPeyinds of
foﬁrﬁﬁlé @BY@HanHHc@f'Jtlcéﬂy é&éﬁéb@é‘?ﬁf@é%ﬁemﬁﬁér&?%é&n R' is chloro

hour s O- et hyl"at1 on of phenol XXX, to prOV|de he

angigRhisxpyorMr i vative Xl 11d, can be carried out using

met hods that are wel| known to someone skilled in the

art. For 25 exanple, the reaction can be perforned
In dlaabtt@rr] emmﬁrr?ératthe@rwmh inventén &Sdl'remkgd‘rtdf tharwmtﬁounds of

[ sul f at n the presence o ase._s

fofaad Sl B asarl aqcADIAR R o SRieR (B eabatte R'is chioro
andoRA RMddprbb@, 1, 4-dioxane, or N, Ndi net hyl formani de, or

m xt ures thereof at a tenperature between room

tmmmaUMezmdreﬂuxtemmrMUre(mefmaMythe

I UK ehBERENGHE brecet rRAAGR s JBAG 1 s Eefpounds o

fommﬂad)ondlsamrﬁaoamltlealbjsacclepta‘olé daltsher estersRheienf, mettdroinyR’ is bromo
ggﬁbgélls hydr ogen, as previously described above (in

an yghog 2010/ 018109PCT/ EP2009/ 060140 - 40 -
EXAMPLES | nt er medi at es and final conpounds were
purified by either flash chromatography 5 and/or
preparative HPLC (high performance |iquid
chr omat ogr aphy). Fl ash chronmat ography was perforned
using (1) the Biotage SP1 TM system and the Quad 12/ 25
Cartridge nodule from Bi otage AB) or (2) the ISCO
Conbi Fl ash(r) chromat ography instrunent (from Tel edyne
Isco, Inc.); unless otherwise noted. The silica ge
brand and pore size utilized were: (1) KP-SILTM 60 A,
partlcle Si ze: 40 60 10 n1cron (fron1B|otage AB) (2)

- ~ 1 ~NN~ PANPNONN A L — o s -
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WO 2010/ 018109PCT/ EP2009/ 060140 - 42 - Upon renoval of
t he sol vent under reduced pressure, the crude product
worEsuIpect ed to col utmm chromat ogr aphy on si | PCEHER09/060140
(gradient elution with 0% 40% Et OAc/ hexane) to give
4- (4-chl or o- 2- met hoxy- phenyl 4put-3-yn-1-01 as a
colorless oil (1.46 g, 76.7% . 1H NVR (300 MHz, CDCl 3)
In @npiher emib@d{rdgntihe pgesentinventiod) s Gre’gedbioddle cdmpagings of

fo%r_uga T%{ p%aﬂ?&ac}.e%ﬂga&da%‘eﬁfab}ezgy??rtéstgps:théregz}g{gﬁerﬁr?ﬁl_%{_l) is bromo

antl. R2is(flobro.s, 1 H).
4- (4- Chl or o- 2- net hoxy- phenyl ) -butan-1-ol C 10 A
sol ution of

In ‘én()ﬂTe‘?- %hﬂio@TrﬁeﬁﬁhQ%*é(se‘Pﬁﬁﬂ/)éhiloMgdl?ecYéd ke cb?n;?ou%ds of
ol )

in ethyl acetate (1
formda hpdpbg@me@@caﬂvomcesta paltpyerresien taerm@épymfrrem R is bromo
anld'ﬁz%c'ﬂ gore hydr ogen upt ake was observed. The
reaction mxture was then filtered and concentrated in
vacuo. The crude product was subj ected to col umm

In %55&*@”?/: %ﬁ@%ﬁﬁgﬁ;ﬁﬁ%% 5%/ Qtlé |Ire%?éd %l t%teIC%rrthgutngs of
foﬁ‘ndlé1 @hbﬁé@na%é@ﬁbél%cd@ ey SaltibradstdrsGhe®df,awherein R' is bromo

colprless oil (2 g % . 1H NMR (300 MHz, CDCI3) 5
angigm i#.nogthyld, J:82Hz 1 H, 6.86 (dd, J = 8.2, 1.6

Hz, 1 H), 6.81 (d, J=1.6Hz, 1 H, 3.81 (s, 3 H,

3.66 (t, J =6.0 Hz, 2 H, 2.49 - 2.65 (m 2 H), 1.50
In-antthe? e(n’qodrmel)t the@ @resent invention is directed to the compounds of

forgp&e&og 88 qﬁengpgﬁ&%q%p%%%gg\g{o perslé%rg 8@9&/ V\)/%greln R" Is bromo

andi R5iglethylg H5106 (11.4 g, 50 nmmol ) and Cr03 (23 ny,
1.2 mol %9 in wet acetonitrile (0.75 v %water) to a
vol une of 114 nmL (conpl ete dissolution typically

In aﬁB{‘Herr %%t%dgng‘@gﬁé)presgﬁ? ifehi&H Q&J?ec%&! ¥ th@Rohfbolinés of

en a to a solution of

forsz(IaJ oh pbamna;ammm@oqepmwe baltruorestarsdhe(e®8ovimyeinIR 5ig bromo
nm*‘;gj%n t acetonitrile (10 m., 0.75 v % water)

ang S SR @Yy er 30- 60 i nutes whi & maintaining the
reaction tenperature at 0-5 C. The resulting reaction
WD 2010/ 018109PCT/ EP2009/ 060140 - 43 - m xture

In gppihes gmiodanentrthe Peesenk iNVigRERN Sodificéed E?nthéfcompé?lmds of

fofmfA& 1Y bPBh%ﬁﬁcfl;égjﬂg%IWeBYablI@é% orTékfferrsecﬁéltéo@WNl’f@'&n R" is bromo

quenc hed on of an aqueous sol ut'i on
BGMXUOPﬁO g in 10 nL H20). Ethyl acetate was added
and the organic | ayer was separated and washed wth
wat er and then brine. The organic |ayer was then dried
In 5mamér eaeeiméentiad presegit wvehtien & dickteditodis onthoavidd of

ur|f|e by fl romat ogr aph n silic
foaila | gF BaPBRCe GRlV AP 2 SR SoE B ATPRER e R. s
m&hgeygn&ﬁzq@hg@@ggnnet hoxy- phenyl ) -butyric acid as a
white solid 00" ny, 56 9% 1H NWMR (300 MHz, DI\/SOdG)
5ppm1164(br s, 7.12 (d, J = 8.2 Hz,

In éj‘g% %rlnb]ogi?%ent(ihg %Eé%)nt ﬂyeﬁo% s'_gl\rJec}ed;Qd th% &Z)E?Zdo%?dg?of

fortnuia | bqpharmabeatlé‘am/ dreplabtd saltyr epsstarsitbereof, wherein R' is
7- Br ono- ?% ﬁroxy , 4- di hydr o- 2H napht hal en- 1- one

MoKy ang b%/\ &QfOas described in Scheme 3 OH 15 To a
m xture of tris(dibenzylideneacetone)di pall adi un(0)
(210 ng, 0.23 nmmol),
ditert-butyl-(2',4",6"-triisopropyl-biphenyl-2-y1)-pho
sphane (403 ng, 0.92 nmol), and potassi um hydroxi de
(1.67 g, 25.32 mmol ) were added degassed water (5.25
m.) and a sol ution of
5, 7-di br ono- 3, 4- di hydr o- 2H napht hal en-1-one (3.5 g,
11.51 mmol ) 20 in dioxane (7.0 nL) at roomtenperature
under nitrogen. The resulting suspension was heated to
100 C for 3.5 h. The reactlon n1xture was t hen cooled

e o . A PN 0
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0 20 WO 2010/ 018109PCT/ EP2009/ 060140 - 46 -
Trifl uoro-nethanesul fonic acid

W@20x018109 r i f | uor onet hanesul f onyl oxy-5, 6, 7, 8- PCT/EP2009/060140
tetrahydro- napht hal en-2-y1 ester (XXVII) 5 To a
suspensi on of
5, 7- di hydr oxy- 3, 4-di hydr o- 2H—naphthalen 1-one ( XXV,

In @netmr ethbeslirdentdhe peesant insentior Isxdisgstadto BeEompoundy of

foffiia} oF BdrigishaaT AR 5t on@ipRiERor, wherpp flds

mdthokyend &2ug thiog.sol uti on was t hen added
trifluoromethanesul fonic anhydride (1.06 g, 3.76 mol)
dropwi se over 5 mnutes at this tenperature. The
In raﬂétHeﬁ* 'eﬁﬂ)o*d'frﬁéﬁl tﬁ@'p%éé?ﬁ ifR#tidPisSditdctédltd Ak bmgBLREE &%
-0-5C and then warned to roomtenperature and
forsmullanl ed ph@rrmaane@liuﬁ@lfy aweptable salts arestesdbeiesh whsrerR' is

W|th di chl oronet hane (50 nlL) and
m%?gﬁgfj@?ﬁ%yféﬁ%e aqueous | ayer was separated and
extract ed with dichloronethane (25 nL). The combi ned

In PR GUBCFy P BLSAy TBENih SRR o PP EaRpungs

foPfUNS € BF pRAMSEJEIHBSIylER: ?de@éal@*@r &dtedansredd UsherdmR' is
di ssol ved _in dichloronmethane (10 nL) and diluted with

metbunasd R56s eyl The brown sol ution was stored in the
refrigerator for 15 h. The resulting solids were
collected by filtration and washed wi th hexanes. After
In @ngptheg embodimeerdi the presemnit irveotione tshadirested foothecoatiadinds of
rifluor.onet hanesul fo oXy-5 7, 8- o
foufls §h BbARAS AR A POIELE SIS Corcials théregbonnetan R is
m&BbRYy gﬁ@iRéss pr{j yght brown solid: 20 El (+)-HRV5E nfe
cal cd. for Cl21-18F60752 (M+) 442.9616, obsd.
442.9618. Trifl uoro-methanesul fonic acid

R R AR s vl

for@rla d) oaphamagesitiodllyt addeptahiesalts draesens| thersiof, velwrdin R’ is
m%h %95 dﬁ.\;él fluor orqat hanesul f onyl oxy-
,8)?,%- {% ERYRS" napht hal en-2-yl ester (XXvil, 542
ng, 1.23 mmol) and cesium 5 carbonate (599 ng, 1.84
mmol ) was added di net hoxyethane (11 nL) at room

In @pRiier £MAod Q'Néh?&%ﬁeﬂtﬁt}'eBPW@ 116/ cRAYAURER Of
for*h‘iﬂé‘?@rBﬁaﬁ%e@'ﬂgalﬁ}éddeggadle%al% & estoR tﬁ@%‘b '\M‘ibreln R'is phenyl
m xture was cooled to roomtenperature an
angi Rhisdwdoggned ammoni um chl ori de sol uti on (50 rrL), and
then extracted with ethyl acetate (2 x 50 nL). The
conbi ned organic extracts were washed with brine (100
In;ahlbthed Egmdﬁgemhé pwdwdtmatumw&icm mJﬂhfeau‘ompounds of
iltered, an nt r at vacuu
foBRREr PR ELGR DR CCR NI AR LY AR e 1Bee0E WHSTOR R is pheny
ardl RUL 8o t h hexanes (100 nlL), then heated to renove
the di chl oromet hane. The cl oudy sol ution was then
stored in the refrigerator for 15 h. The resulting

In %% h%?  ehitlom rﬁé’rl\t Jﬁétp‘?é’sew r[v'eln M‘ d AP A1 VRR B Fhp¥uhls of

fonrmullé II oopbanmmdwmally écmeptam@saltsﬁler ddfers thereof, wherein R is phenyl
é? 8- oxo0-5, 6, 7, 8-t et rahydr o- napht hal en-2-y1 ester
'¥y 2'6%””%199 was obtained as a dark brown solid:
ES(-)-HRM5 mle calcd. for C1L1HOF305S (M H)- 309. 0050,
obsd. 309. 0049.
(5-0x0-3-trifluoronet hanesul fonyl oxy-5, 6, 7, 8-tetrahydr
o- napht hal en- 1-yl oxy)- 20 acetic acid tert-butyl ester
(XXIX) F WD 2010/ 018109PCT/ EP2009/ 060140 - 48 - To a
suspensi on of trifluoro-nethanesul fonic acid
4- hydr oxy- 8- oxo-5, 6, 7, 8-
t et rahydr o- napht hal en-2-ylester (XXVIIl, 177 ng, 0.57
mol ) and cesium carbonate (372 ng, 1.14 mol) in
acetonltrlle (5 nL) was added tert butyl bronnacetate

I OA N~ ~ N~ N
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20 307. 1540, obsd. 307.1540. Preparation of sulfonyl
chl orides: Preparation of

wWG2(18018epr opyl - phenyl ) - pyri di ne- 2- sul f onyl chPGF/EB09/060140
WO 2010/ 018109PCT/ EP2009/ 060140 - 50 -
3-1sopropyl - phenyl boronic acid Y O 0 5 n-BuLi (7.7 ni,
14.0 mmol ) was added dropwise to a stirred sol ution of

In anpihemendodinsepirtbe predsat iyeati¢rp lmdl@ctqcztmthmmmpqunda 10§

THE Ver. ] Lz
forhidla o0 Rt eliodtsgBious sy Gl Hblegh ek s pheny
andriRd isopetbply | borate (2.63 g, 14.0 mmol) was added at

the sane tenperature. The reaction m xture was

gradually warmed to O C during 90 mn and stirred for
In @RofHer aftHddirRara thé%ré@éﬁt HveBtibn isThR IER S thetoMpourbs of

was t hen cool ed C, and an aqueous sol ution of
forpmulgiCor pQ@rrmgemgIIyame@taﬁlewlgs or@gteradbewiostwharei Rfis phenyl

reaction m xture was extracted with ethyl

an%g%'%{%zhyb x 20 mL). The conbi ned organic |layers were

dried over Na2SO»4, and concentrat ed in vacuo to obtain

In g o6 S RoBRoR the e FiveBion (o dirdce 12HE CpipoundsS of
forn$tall oF shﬁnﬁ&éuﬁ@ﬂrw&depWyéﬂs SyedtéisnBereof, -Wnéreln R' is phenyl
stléred sol uti on of 5-brono-2-chloropyridine (1.27 g,

ang. B3ismiePyl- i n tol uene (30 nL) was added an et hanol ic
solution (10 nL) of 3-isopropyl-phenyl boronic acid
(1.8 20 g, 11.28 mmol) followed by water (10 nL) and

In pobtes earhodanémtribe @rengn’l 6vgnti@distdireniédd to tﬁb@onqmwlnds of

m Xt ure was d .
folpife T e el Res Reac Rt Shlb (eruds 8er f S4dleig R is phenyl
ander? ia opyider argon and the reaction

2010/ 018109PCT/ EP2009/ 060140 -51 - m xture was heat ed

at 80 Cfor 4 h. The reaction m xture was then cool ed

t
I B B e S P PO IR P PR Gropouncs
of\fwrmulavholepharmacemﬂcaﬂu)accdpiaete galisroris2Sadbereof, wherein R* is

rAVCTRCET by Pre 37 e bOaRth LS sberRrd BT Crm 5
chr omat ography, 2% et hyl acetate in hexane) to afford

0. 900 599% of 2-chl oro-5-
In @go @66 pm%rp{éhwpfesie)ﬂt inyeRtion is directed to the compounds of

forfn 8 16Y bshatBlicany dtsdepedts galsmws)th@aérow %ﬁ@e.nwre
ution of pheny h net . in
pyDNiRe(ibstifutedhby one ar ewvo wb&tltmmfes @e defme@ presncwlymol )
at room tenperature under argon. After 15 mn of
stirring, the reaction mxture was treated with a
In eghgte’omrti@ga%%mbbdln@rﬁ {r(e’ﬁpriese?g inpghmiifewir)aetzexdrtbdlifw@ €ompounds
. , . I N . ter \ 4 -
of SR P arTACER R e BBRPlesRBresies (ke iala’ i
phERYI éﬂsﬁﬁ;téﬁf bf}_ b ’or'{\%’ sDS@tﬁuérﬁQ wﬁ'ﬂe’HeHBSnt‘g}@éelé@ced from the group
quenched with ice cold water , xtracted
coppistingpfiyl acet ate (3 x 10 nL) The conbi ned organic
| ay hed with water (2 x 10 nL), dried over
%@n%é%' \cl:é’g‘ncentrat ed in vacuo to obtain a crude
pr oca’m)clbwewlaIkgmwmlaszutbstmated\be/rhamgema gel (Biotage
col umm chr omat ogr aphy, gradient elution using 0-1%
ethyl acetate in hexane) to furnish

In% rﬁ@n‘ézé’de%ﬁlcfe%ﬁb!édlﬁengtHesgﬂ’ééé’lﬁ’anémi%ﬂMé Hir@ted db e compounds of

f0f5m(|31 pé@b@@@%ﬂ®ﬁﬁ@%¢9®9§ﬁh'@ﬁﬂ§@ %ajensdhweoe%wvfaﬁrene? is phenyl
WO 2010/ 018109PCT/ EP2009/ 060140 - 52 - Chlorine gas
was bubbl ed through a stirred solution of
2- benzyl sul f any1-5-(3- isopropyl -phenyl)-pyridine
(0.680 g, 2.13 mmol) in carbon tetrachl ori de-water
m xture (5:1; 30 nL) at 0 C for 15 mn. After 15 mn
of additional stirring, argon was bubbled through the
reactlon n1xture mhlch was then quenched mnth |ce (

A PN 0 = T e 1 .
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3-met hoxy-5-trifl uoronet hyl - phenyl am ne (10 g, 54
mmol ) was added to trifluoroacetic acid (100 nL) in a
WQ@30o0mi8199 ask, and the m xture was cool ed to OECT/EP2009/060140
Concentrated hydrochloric acid (10 nL) was then added
slowy to the reaction 5 mxture, followed by the
dropwi se addition of a solution of sodiumnitrite (4.7
sugstitgBchipoone bhtwmsidestiienis ndependedlyraatectathérom tegreup
co‘ﬁ%% fiéjOfred for another 10 minutes at 0 C, and then
i'nto a stirred mxture of acetic acid (120 nL),
suI f(Urftuesoaci d (0. 94 N aqueous sul fur dioxide
soI Z%)% 120 mL, 113 mmol), copper(ll) chloride (9.2
Py and copper(l) chloride (100 ng, 1 nmol) at
O C3)bemieaction mxture 10 was allowed to warmto
roomterrperature and stirred for 15 hours, and then
t r eddHawer elkyhat er (200 ni). The aqueous |ayer was
ext g)clg\gyg )Q‘IKEH @t hyl acetate (100 nL x 3). The
|ne organit’ | ayers were dried over sodium
s uI f(@xlewef alkysuktanyl waeglalkylsglﬁagls of loweelallefediifonyl;

con trated | vac e re urified by
col SAouRE BiredYaikv TR GOHES - of eurn
et he,F,aogmy@tjff&ﬁﬁ 3- net hoxy 5 15

trifluoroneth I-benzenesulfonyl chloride (3.9 g, 27%

as é%ﬁﬂwograﬂthxd diflepromedad: ordiuareyetigl andet al ., J.
3) 1811]. 1H NMR (400 MHz, CDCI3) 5
ngméf'“%qi&ﬁ?p )7 70 (]s 1 H: 7(50 (s, 1 H): 4) 00
I-ﬂ)henl?RﬁRmWy G]:«bﬁ%ut@dM?GbJM@Salm drl‘{b"\EéaEﬂleIQOIfonyl and

(Pre bed |
m?ﬁ Do Richaly PR BRI O Er SR VS Dhdviiosy!
3-chloro-2-fluoro-5,6,7, 8-
t et rahydro napht hal en-1-vlom | -acetic acid
In aguere peas) 'C@Bbodmeﬁbt_’[‘@/ QTQS&@Q'P’@"I’“EP%GW@GGM@“Q Cczmpounds of
| 64 :
fori‘r&L|§I§1 gpbﬂéﬁ’%a’%se{u:n?@ gycooFéﬂt 5@%&%%&?}1@%@ “WHEr¥I B is phenyl
subsiﬁtut&drby Gre ht twmsmitmmmms( tiepegdertlyselentéd framdthd group
coBls |n|F anhydride (15.3 g, 0.15 nol) in
PSPI39 8Lt et r achl or oet hane (135 nL) was added anhydrous
aI ur(ﬂ)rﬂunr@hl oride (38.7 g, 0.29 nol) portion-w se. The
reaction m xture was stirred at roomtenperature for 3
houl4) @Ot hen heated at 130 C for 2 hours. After
bei ng) BARILd to roomtenperature, to the reaction
m xture were added concentrated hydrochloric acid and
| ce (4l mettwhiti vely in small portions. The resulting 10
t(}[?l)r%B was extracted with ethyl acetate (75 nmL x 3).
The ohbl hed organi c |l ayers were evaporated. The solid
r esi(@usroppisorbesirbp@d by sl ow addition of an aqueous
sol ytio r oxi de sol ution under cooling
conzf)th“g)ﬁ' Se%Hthfr?éze'éEﬁ?yéct ed with ethyl acetate (30
m. >(8)%ﬂu3r'a?new«le@iHéor'oﬁ&é%y|V@rSf|ﬁbr%nyﬁ%n*ay dropwi se
addi'tion of concentrated hydrochloric acid to a pH of
abo(?®) b]1-diffiproednl. 15 extracted with ethyl acetate (50
nm. x 3). The conbi ned organic |ayers were dried over

sodiumsul fate, filtered, and concentrated in vacuo.
In @ohumsp:dufmrmhb@maphytk(emrlewm igentioh(Gd dit@€tedes the d&dpounds of

tate i xane ve 4- hIooSquoro
fowﬂ%éﬁw ﬁm%u%ggg/@pogb{%? Eal{.&qgroesg{ GreoiS;/{(‘{}aereljj,_lﬁ‘r is phenyl
qubﬁu{e%o& ;& or m&@u&t@%geﬁ@edﬂy sei’ect@d ﬂf@rrﬁﬁe g%bl)%p
J=6.28 Hz, 2H), d, J=6.56 Hz,
COEQISIGIQOﬁ =6.56 Hz, 1H), 11 90 12 31 (m 2H).
4- (4-Chl oro-3-fl uoro-2-hydroxy-pheny|)-butyric acid 0
A m xture of zinc pieces (11.4 g), nercuric chloride
(3.0 g), concentrated 25 hydrochloric acid (4.6 nlL)
and water (140 nL) was stirred at roomtenperature for
5 m nutes. The solvent was then decanted off. To the
solid, were added concentrated hydrochloric acid (41
m), water (18.6 nL), toluene (23 nL) and

o . .=
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WO 2010/ 018109PCT/ EP2009/ 060140 - 56 - renpbved under
reduced pressure. The residue was diluted with water
w@ 28001810and t hen acidified by dropw se addit i BCI/BP2009/060140
aqueous 1N hydrochloric acid under cooling conditions.
The resulting solution was gracted with ethyl
acetate (30 nL x 3). The conbined organic |ayers were
was fieflugreh water (30 nlL), dried over anhydrous 5
SOdIéI)n& éffate filtered, and concentrated in vacuo to
gi ve rﬁ %4-di chl or o- 2- net hoxyphenyl ) -butyric acid
(4. [Bbrofd/andwhi ch was used in the next step w thout
further _purification. Ms cald. for Cl1H12Cl FO3 246,
obs &) WgorematYy) -1 .
7- Chl or o- 6-f | uor o- 5- net hoxy- 3, 4- di hydr o- 2H napht hal en-
1-one 0 10 To a stirred sol ution of

In zpneymbqﬂi@nnbhh@ pzemtrimqmipnéawgirgctedjtq/meccmpwr(dﬁ agormula |
Or%ﬁgsp éo)erdlﬁgglpiané&gg ori gﬁs %%Qgs%e@fe\gﬁ&%ﬁfﬁ |snpdyr|d|ne

subbtitmemim o or twes|(&tifdkends in2ép80dentlyl Seletdted rom the group
erature. After the reaction mxture was stirred
COPB'IS "MIRburs, it was poured into ice water wth
conti yhiIYgerkd stirring, and then extracted with ethyl
acetate (50 nL x 3). The collected organic |ayers were
subé%)q‘glélﬁf ﬁEVW@@W@QW\WWt%@?GMtV&EP%UﬁOﬁw bi car bonat e

ZgL;;%jr s sod 1d ﬁﬁ’\f*ﬁ%ﬁrﬁéﬁhg@' or ggrﬁﬁ%%\égﬁ onally substituted

i n \ogdower @Ylurm chr omat ogr aphy (SI lica gel, 100- 200
mesh, 10% et hyl acetate in hexane) gave
7-chl oro- 6-fl uoro-5-nmet hoxy- 3, 4-di hydro-2H 20
In %&ﬁbﬁehs”détﬁrclerﬁ@@dlﬁmbn@ﬁe&;reE&%lnvérthWd(ré@c@d Mithe compounds of
CDCl 3) 5ppm210fdt H, 2.61 (t, J=6.58 Hz, 2H).,.
fopmuge | pf phamgaceytieglly @qppta?l@galt%or qg.t&rs thereof, (vgherglp)R is
I dadh
yﬁdﬁ%@ sQ{?%ﬂ@Téd lgfgﬁeq t%lr P/?’(Sej %T%’e{rﬁso ﬁid@%ﬁ@ﬁ@e@th}' LHALRMhe
grdup:bbmmmr@-cﬁﬂ uor o- 5- net hoxy- 3, 4- di hydr o- 2H napht hal en-
’Q)ref&&l 04 g, 4.7 nmol) in xylene (35 nL) was added
anhg {9l uni num chl ori de (1.93 g, 14.5 mmol) at
rooRisHiper ature. The reaction m xture was then heated
at WD 2010/ 018109PCT/ EP2009/ 060140 - 57 - reflux for
1 hé¥Prom% er bei ng cool ed to room tenperature, the
reaghy @ePhikipre was slowy poured into ice water with
conti nuous stirring. The resulting solution was
ext (akipwer alkahowt hyl acetate (50 nL x 3). The

cat (PP EH AR UFRE AR EBLbYER BRRIR Ry o1 oo
Wi t W)albhmdcml@alﬁyls@fhnymlwérf@jc&)alwléulfefyednr |Gaelr _
concentrated _in vacuo to give the crude residue, which

was VESRKYISHe W et her to afford

7- C'@é)othﬂu&'oHé#WI Odlﬁu&%ﬂ{é?ﬁw é”r fﬂlo%rlﬁléﬂ{yp ol

napht hal en- , which’was used in the
next(9)s‘t épﬂlﬂhdqrﬁ@tbv' furt her purl fication. Ms cald. for

LSRR B SR o her ooy o

xy) {&tgiyridirecomptionatly s bbstijlited stydoweTalkgl cstlmwereaikylsulfonyl.
sol ution of
7-chl oro-6-fl uoro-5- hydr oxy- 3, 4- di hydr o- 2H napht hal en-
Ink rﬁ&% $sbcitl @nb&dlﬂf\%nﬂmé' presentdhverolislireétey ltd ﬂ'fé’@dﬁwg@unds of

(10 nL) was added potassium 15 carbonate (1.16
formmka | oaRBaMeaGeUlGaM agseptabie salta @ gstersthgreos. vzfﬁrmwu?
at roomtenperature and the resulting m xture was
stirred for 2 hours, then extracted with ethyl acetate
(25 nL x 3), washed with water (25 nL x 3), dried over
anhydrous sodium sulfate, filtered, and concentrated
in vacuo to afford (3-chloro-2-fluoro-
5, 6, 7, 8-tetrahydro-napht hal en- 1-yl oxy)-acetic acid
tert butyl ester (1 32 g, 96% 20 whi ch was used |n

. M -, . A M~

IS
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[(R-5-(3,5-Bis-trifluoronethyl-benzenesul f onyl am no) -
3-chl oro-2-fl uoro5, 6,7, 8-tetrahydro- napht hal en-1-yl oxy
wWQ 2|00181¢9 acid 100 O To a stirred sol uti on of PCI/EP2009/060140
[5-(3,5-bis-trifluoronethyl -benzenesul fonyl am no) - 3-ch
| or o- 2-
fluoro-5,6,7,8-tetrahydro- nap%thal en- 1-yl oxy] -acetic
pysiding substituas yy oee pewq sastiluengs irslependently)Salected from the
[ rofuran (4 nL) were added an aqueous (2 ni)
gré%ﬁ 8@?%%'n§f&tithi um hydr oxi de (0.036 g, 0.87 mmol) and
met fEnflorg;l nlL) at room tenperature 15 and the
res&ti reaction mxture was stirred for 2 hours.
The Rt was renoved under reduced pressure. The
r esi owgs diluted with water (15 nL) and acidified
with dilute hydrochloric acid, which resulted in the
f or AR MeMY6f a precipitate. The resul ti ng m xture was
extr%x)cé ﬂ? with ethyl acetate (15 nL x 3). The conbi ned
org ayers was washed wth water (15 nL x 3),
dri ¢6) mopyl arsgmopyls sodi um 20 sul fate, filtered, and

con trated in acy o. | umm chr omat ography (silica
gel ?1;)1%‘58] IbH’;é/g ‘hyl acetate in hexane) gave
[ 5- Q@)tﬁfl@br@rﬁéth;fl'&iﬂuméwl or fluoromethyl;

benzenesul f onyl am no) - 3- chl or o- 2- fluoro-5,6,7,8-tetrah
ydr é9nhhptitifgresthyl yl oxy] - acetic acid (130.4 ngy, 88%.

- 8 (ESI+)
oy dph%%%&ﬁ?o% a*?'gé%%t&%?ob&“évye@%%g% SLHTP
chr dtrilt pygidagehgpticBBD) sbdtduted dyHoweoglkgs, Inc.'s
Mul tigram(r) Il instrunent AD columm, 100 bar back
pressure, 35C oven, 10% net hanol in carbon di oxide at
In éCnéite é‘ﬁé&)flcéb'iﬁl@odlﬁ)enf fre(Febe it igvdritiohlisiarecet iy the cMEbounds of

2010/ 018109PCT/ EP2009/ 060140 4.
formga | or pharmaceutically acceptable salts or esters thereof, wherein R™ is

PSPRBSINY O S dhsn A hpEonie fork bl
Comisﬂngfblﬁ DMSO- d6) 5 ppm 13.06 (br. s, 1 H) 8 60 (d,

, 6.63
i&eé‘yé"@owgiyﬁi‘g“ﬂ“%? t(ysggvﬁr Pﬁ’g‘aa 2 ks (m 1
@@?lmn&oﬁtﬁ)rbﬂy sdbsiituted. b@QoweﬂaI&?l (m 1 H, 1.60
cald. for C20H16CI F7TNO65 549, obsd. 548
(ESI+) [(MH)+] EXAMPLES 1-2 to 1-52 The foll ow ng
In ¥AGH &5 ci*f|02erﬁl9?c31m'é%t e r?re@ér‘?cﬁﬁv&?ﬁohr?s 6|?e&€6't?9’?é"§ompounds of
manner to exa -1 starting wth commerci a
foranda l ab pbammuilcaitye@bq@nmm saltmer fa’:rtgns tmere@uﬁlwmﬂfgzin R*is

oy BB B RSB SR N Rt BY adoyszatey

mofety. 1ara Xblelpartiagliadesmbouipesht sligheryhiscamesitutdebe ah hsopropyl
exanple is depicted as a single enantionmer, a chiral
MAeWarati on of enantiomers was performed on the racenic
final product, as described above. Exanple No.
Systematic Name 1H NVR (400 MHz, DMBSO-d6) 6 ppm M5
In pRrtigplar smbastimeetsthe preserd, igvagition is directed to the wnpounds of
fo%ﬁ@éi%gﬁﬁ r{n?él%@u@cﬂf‘é’c)ceﬁ %ﬁ?gﬁ%ﬁéf eﬁters tE%rCeé) Iv(\éheargln is phenyl
supSICted)) byBoRA of Brvo é’ubﬁ)ﬂtu&tﬁﬁt |O($ItldnSI‘B,,3 ﬂ 660 6l where=sécHl

pogiiond apg zs fidigatbd belw oA ICs B’ (s 2 1y 313 -

(s
3.30 (m 1 H, 2.80 (ddd, J = 17.2, 53 5.1 Hz, 1 H),
2.56 -2.67 (m 1 H, 1.73 - 1.99 (m 5 H), 1.20 (d, J
= 7.1 H, 6 H 538 (:) . . HNOO CH 1-3 [5-(3,5-Bis-
trifluoronmethyl- benzenesul fonyla mno)-2-nethyl -
5,6,7,8-tetrahydro- naphthal en-1- yl oxyFacetic acid
12.90 (br. s, 1 H), 8.51 (br. s, 1 H, 8.50 (d, J =
8.3 H, 1 H, 844 (s, 2 H, 6.91 (d, J =8.0 Hz, 1
H, 6.65 (d, J =8.0 Hz, 1 H, 4. ( s, 1H),4.29
(s, 2 H, 2.54 -2.74 (m 2 H, 2. ( 3 H, 1.65 -
1.86 (m 1 H), 1.56 (br. s, 3 H O 401$0RQ—| WO

NN AN PN A CNA PN AT NAVT | =S /AN A AN ~ A o~ - —~

(
50 (br
17 (s,
51 H
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[5-(3,5-Bis- trifluoronethyl- benzenesul fonyl a

m no) - 3-chl oro-2- nethyl-5,6,7,8- tetrahydro-
womapbhoisben- 1- yl oxyFacetic acid 8.50 (s, 1 H)PCBEED09/060140

(s, 2 H, 6.56 (s, 1 H, 4.42 - 453 (m 1 H, 4.30

(s,2|—|),254-270(m2|2—l)5 2.17 (s, 3 H, 1.68 -

1.80 (m 1 H, 1.56 - 1.68 (m 3 H 544 0 s\ . HV \o
ol *IeO?O—Il-G[S(SSBls-trlfI orQnet hyl -
benzenesul fonyl a m no)-3-chloro- » -t et rahydr o-
napht hal en- 1- yl oxyFacetic acid 13 . s, 1 H,
8.63 (d, J =8.1 Hz, 1 H, 854(s 7°8.46 (s, 2
H, 6.78 (d, J = 1.6 (0; J:16Hzl
H, 4.71 (s, 2 H), 4. 1H) 2.54 - 2.70
(m 2 H, 1.69 - 1. 1\0(m3H)53003\
. HV/ \o a *le oR i S-
trifluoromethyl- bgtf nyla m no) - 2- chl or o-
5,6,7,8-tetrahydro- 1- yl oxyFacetic acid

13.04 (br. s, 1 H), = 8.3 Hz, 1 H), 8.53
(s, 1 H, 846 (s,p2-H B. s, 1 H, 6.38 (s, 1 H),
4.73 (s, 2 H), 4% 46(m 1H) 2.42 - 2.49 (m 2
H, 1.70 - 1.83 (m 1 H0 1.53 - 370 (m 3 H 530 0 0
\\ 0 ,s N SOlei 100F1-8[(R)-5-(3,5-Bis-
trifluoronethyl- benzgpesul fonyla m no)-3-chl oro-
5,6,7, 8-tetrahydrgo napk hal en-1- yl oxyFacetic acid
13.08 (br. s,1H),862(dJ 8.1 H, 1 H, 854
(s, 1 H, 8.46 (s, 2 H, 6.79 (d, J=14Hz,1H)

In%pﬁ%%dlmgnag}m Ereéfnélﬁ:_g@tl%ls dirgggdztogk%gom]ouridq_&?f%rmula I
or bhabmacédutiéall table 88Rs 6F eStersSthishéds, \QSer@r) R4rs%‘ﬂ1 O
010/ 018109 CT/E 2009/ 060140 - 62 - 1-9 [5-(3,5-Bis-

supsplitutagop e BytPstityri 26 fes2 PPBIHON angiangihes sy siLgntat the 4 or 5
pogtugg (95 hdeafedin fo%[;%hltﬁ.r o- napht hal en-1- yl oxyFacetic
[

In another embodiment, the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof, wherein R* is phenyl
substituted by one substituent at the 2 position and another substituent at the 5

position (as indicated in formula IC).

In another embodiment, the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof, wherein R* is phenyl
substituted by one substituent at the 2 or 6 position and another substituent at the 4

position (as indicated in formula IC).

In another embodiment, the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof, wherein R* is phenyl
substituted by one substituent at the 3 position and another substituent at the 5

position (as indicated in formula IC).
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13.07 (br. s, 1 H), 8.61 (d, J =8.1 Hz, 1 H), 8.54

(s, 1 H, 845 (s, 2 H, 6.63 (d, J =6.8 H, 1 H,
wa2@8/0(dp9 J = 2.0 Hz, 2 H, 4.49 - 4.57 (m 1 PT/ER2089060140

-2.73 (m 2 H, .70 - 1.84 (m 1 H, 1.52 - 1.69 (m

3 H) 548 Os\ . HIV/ \o ci ’iie OH 1-10

[3-Chloro-5-(2,5- 13.06 (br.”s, 1 H), 8.71 480

In @netiles eorbodiment, thegpresent inderdpn is dirgeted doducoropgunds of

g8 el o FEY AR e o

substitutéd] by onénapthstinadrerat the §looBydositiehi andeamadhdr ddpstitietBat the 4
0 1101 2.58 - 2.69

popfiondanpidcassd infogaipek) o) 1y, 162 (br. s 3

H) 1-11 [3-Chloro-5-(2, 4-
In another embodiment, the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof, wherein R’ is fluoro
or chloro; R? is hydrogen or fluoro; and R* is phenyl substituted at positions 3 and 5
(as indicated in formula IC) with substituents independently selected from the group

consisting of fluoro, bromo, or trifluoromethyl.

In another embodiment, the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof, wherein R’ is fluoro
or chloro; R?is hydrogen or fluoro; and R* is phenyl substituted at positions 3 and 5

(as indicated in formula IC) with trifluoromethyl.

In other particular embodiments, the present invention is directed to the compounds
of formula | or pharmaceutically acceptable salts or esters thereof, wherein R* is
pyridine substituted by one or two substituents at positions,4, 5, or 6 where such

positions are as indicated below in formula ID:

: 5
3/ \
6
N
O%s
3 N
R\N/ \O
R1
R2
O ID
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13.05 (br. s, 1 H), 8.61 462 dichloro- (d, J = 9.3
Hz, 1 H), benzenesul fonyla 8.06 (d, J = 8.8 Hz, 1
W(DnZ(HO/))l?ﬁOSG 7,8- H), 7 93 (d, J = 2.0 Hz, t eRCH ymnw960140
1 H, 7.67 (dd, J = 8.8, 1401kl"0 napht hal en-1- 2.0
d H,

Hz, 1 H, 6.80 (s, 1 O—IO 15 yl oxyFaceti c aci
6.69 (s, 1 H, 473 a % , 4.26 - 4.38 (m
In DnpjemMicodiment, e prgsent inventm)n is 1j|re¢ted1t_ogng gpmpounds gf) formula |

or]phgﬁmécelutégllyf g&ce%table salts or esters thereof, wherein R* is pyridine
substituted by one substituent at the 6 position and another substituent at the 4

position (as indicated in formula ID).

In another embodiment, the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof, wherein R* is
pyridine substituted by one substituent at the 4 position and another substituent at
the 5 position (as indicated in formula ID).

In another embodiment, the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof, wherein R* is
pyridine substituted by one substituent at the 5 position (as indicated in formula ID).

In another embodiment, the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof, wherein R* is
pyridine substituted by one substituent at the 5 position and another substituent at

the 6 position (as indicated in formula ID).

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

pyridine substituted by one substituent at the 6 position (as indicated in formula ID).

In another embodiment, the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof, wherein R* is
pyridine substituted by phenyl at the 6 position (as indicated in formula ID) wherein

said phenyl is itself optionally substituted by lower alkyl.

In a more specific embodiment, the present invention is directed to a compound of

formula | selected from the group consisting of:

[(R)-5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-2,3-dichloro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
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H) 1-12 [5-(3,5-Bis- 13.08 (s, 1 H), 8.63 (d,
trifluoronethyl- benzenesulfonyla J = 8.1 Hz, 1 H),

w@2@85/0(8991 H), 8.46 (s, 2 H, o0's, . nno)-PCBEPBIBI60140

(s, 1 H, 451 - <c¢ dichloro-5,6,7,8- tetrahydro-
4.61 (m 1 H), 4.48 (s, 2 H)_232.54 - 2.8l (m 2 a

* eF naphthalen-1- H), 1.71"- 1.85 (m 1

y| oX§Exodisdrifusrempghyl-beszenesulfarylgminog-2-isoprdpyl-5,6,718

o oA Eaenalrt SR Bt ey 57527 00"

7. 1054 318;Big-triflubtometyl-Ben£dnesulfonylamino)-2-methyl-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-2-ethyl-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-chloro-2-methyl-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-chloro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-2-chloro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[(R)-5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-chloro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-chloro-2-fluoro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[3-Chloro-5-(2,5-dichloro-benzenesulfonylamino)-2-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[3-Chloro-5-(2,4-dichloro-benzenesulfonylamino)-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-2,3-dichloro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[3-Chloro-5-(2,5-dichloro-benzenesulfonylamino)-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[3-Chloro-5-(2,4-dichloro-benzenesulfonylamino)-2-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[5-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-3-chloro-2-fluoro-
5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid;
[3-Chloro-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
Tetrahydro-naphthalen-1-yloxy]-acetic acid;
[5-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-3-chloro-5,6,7,8-

tetrahydro-naphthalen-1-yloxy]-acetic acid;



mno)-5,6,7,8- Hz, 1 H, 6.84 (dd, J s'

tetrahydro- 8.7, 5.1 Hz, 1 H), 5.22 o A S
woaphoisben-1- - 5.30 (m 1 H), 4.64 yl oxy PeCBEP109/060140

acid (s, 2 H, 2.78 - 2.90 ci (m 1H), 2.57 (s, 3

H) 2.43-249(m 1 H 1.80 (br. s, 1 H,

1.50 - 1.76 (m 2 H. 1.46 (br. s, 1H W

2o1tDVR)iB@bMf@wcwgyom@@@naene%ﬁonylamrm) -5,6,7,8-tetrahydro-

LB ok Ralgig; Derzenesulfonva
yI o*&-l(:iaBEB|s¢r|f&mr©kné&y08erﬁiﬁnesalforiylé‘d)ﬂno&?:&?ro(rd}-&&7—‘,8-9et®ahyd ro-
Hz, J =8.4H, 1H, 7.93 (d, J =2.2
”prgha'ef‘ g‘yf’%%ac%t'c—a%d 4, 2.2 Hz, 1 H), 6.91 (d, J
R)-5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-bromo-5,6,7,8-

tetrahydro-naphthalen-1 -yloxy]-acetic acid;
[3-Chloro-2-fluoro-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-
5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid;
[5-(8,5-Bis-trifluoromethyl-benzenesulfonylamino)-2-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[(R)-5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-methoxy-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-phenyl-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[(R)-5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-2-chloro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[2,3-Difluoro-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[3-Fluoro-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[5-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-3-fluoro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
5-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-2,3-difluoro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[5-(2,4-Dichloro-benzenesulfonylamino)-2,3-difluoro-5,6,7,8-tetrahydro
-naphthalen-1-yloxy]-acetic acid;
[5-(2,4-Dichloro-benzenesulfonylamino)-3-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[5-(2,5-Dichloro-benzenesulfonylamino)-2,3-difluoro-5,6,7,8-tetrahydro
-naphthalen-1-yloxy]-acetic acid;
[5-(2,5-Dichloro-benzenesulfonylamino)-3-fluoro-5,6,7,8-tetrahydro-

naphthalen-1-yloxy]-acetic acid;
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.24 - 4.38 (m 1 H),

= 6.6 Hz, 1 H, 4.69 (s, 2 H), 4
s, 1 H, 1.52 - 1.75(m

2.63 (br. 2 H, 1.83 (br. s,

1111"a 1- 1BCT/EP2009/060140
[5-(3-Bronp-5- 13.09 (br. s, 1 , 8.53 560/562 ci
trifluoromethyl- (d, J = 8.3,Hz, 1 H),
benzenesul fonyla 8.38 (s, 1 , 8.31 (s, 1

m ng2,-3Pifuorera{R(3-igpprapytpheryl)-pyridine-8-sifonylamino]-5,6,7,8-

. ot fayeb-fpBrusln 1o dkdetiader) s 4 52 (m 1 k.

2. 573-Fluoroy8-[@x(BFaceropgl-ptaryl) D yridineR-s2lféhylarhind)-5;6,7,8-

= 8?etgarﬂyd%o-'r_%bht%é?e%-{-?/roky}-acetic acid;
{3-Chloro-5-[5-(3-isopropyl-phenyl)-pyridine-2-sulfonylamino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
[(R)-3-Bromo-5-(3-bromo-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[(R)-3-Chloro-2-fluoro-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-
5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid;
[(R)-5-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-3-chloro-2-fluoro-
5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid;
[(R)-3-Chloro-5-(2,4-dichloro-benzenesulfonylamino)-2-fluoro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[(R)-3-Chloro-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[(R)-5-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-3-chloro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[(R)-3-Chloro-5-(2,5-dichloro-benzenesulfonylamino)-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
{3-Chloro-2-fluoro-5-[5-(3-isopropyl-phenyl)-pyridine-2-sulfonylamino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
[5-(2,5-Dichloro-benzenesulfonylamino)-2-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[5-(2,4-Dichloro-benzenesulfonylamino)-2-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
{2-Fluoro-5-[5-(3-isopropyl-phenyl)-pyridine-2-sulfonylamino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
[(R)-3-Bromo-5-(2,5-dichloro-benzenesulfonylamino)-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[(R)-3-Bromo-5-(2,4-dichloro-benzenesulfonylamino)-5,6,7,8-tetrahydro-

naphthalen-1-yloxy]-acetic acid;



s, 3 H 1-16 [3-Chloro-5-(3- 13.05 (br. s, 1 H),
854480/482,u u_u u 0O\ / za.. coO
8

wo buoos18® (d, J = 8.1 Hz, 1 H), trifl uor onRECTIEP2009/060140
8.13 (d, J =9.0 Hz, 1 benzenesul fonyla H), 8.05
(d, J = 7.3 Hz, mno)562?z|28 1 H, 802 (s, 1 H),
tetrahydro- 6.80 (d, = napht hal en- 1-

H) , [%(36-Rissmethanasulfoplyl- benzenesulfonylamlno) -3-bromo-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid; and
any pharmaceutically acceptable salt or ester thereof.

5 In another specific embodiment, the present invention is directed to a compound of

formula | selected from the group consisting of:

[5-(8,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino)-3-chloro-2-fluoro-
5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid;

10 {5{(3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-2-methyl-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
{5-{(3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-2-ethyl-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
{5-{(3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-3-chloro-5,6,7,8-

15 tetrahydro-naphthalen-1-yloxy}-acetic acid;
{(R)-5-[(3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-3-chloro-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
{3-Chloro-5-[(2,4-dichloro-benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;

20 {5-{(3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-2,3-dichloro-

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

{5-{(3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-3-chloro-2-methyl-

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

{3-Chloro-5-[(2,5-dichloro-benzenesulfonyl)-methyl-amino]-2-fluoro-5,6,7,8-

25 tetrahydro-naphthalen-1-yloxy}-acetic acid;

{3-Chloro-5-[(2,5-dichloro-benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-

naphthalen-1-yloxy}-acetic acid;

{3-Chloro-5-[(2,4-dichloro-benzenesulfonyl)-methyl-amino]-2-fluoro-5,6,7,8-

tetrahydro-naphthalen-1-yloxy}-acetic acid;

30 {5{(3-Bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-3-chloro-2-

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

{5-{(3-Bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-3-chloro-

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



yl oxyFacetic acid 1 H), 4.74 (s, 2 H), 4.44 - 4.52
(m 1 H, 2.54 - 2.60 (m 1 H), 2.42 - 2.48

W@ pq10/018H9 1.70 - 1.84 (m 1 H, 1. 47 PCIER®09/060140
(m 3 H 1-17 [5-(3-Brono-5- 13.05(br. s, 1 H,
8.54 540/542 C  trifluorone yl- (d, J =8.6 Hz, 1
H) , benzenesulfonyl a 8.38 1 H, 8. 32 (s, 1

ON. {3-Chl@o-ar{(Adhoss- 6Hrlfducuorrtethwrbengert@tUifaWHrr@ihyJﬁamln0]

napRt iRyt SoyhadRug dod 4011 O
{3-Chloro-2-fluoro-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-
amino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
{56-{(2,4-Dichloro-benzenesulfonyl)-methyl-amino]-3-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;
{5{(8,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-2-fluoro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
{5-[(2,4-Dichloro-benzenesulfonyl)-methyl-amino]-2,3-difluoro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
{56-{(2,5-Dichloro-benzenesulfonyl)-methyl-amino]-3-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;
{5{(3-Bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-2,3-difluoro-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
{5-[(2,5-Dichloro-benzenesulfonyl)-methyl-amino]-2,3-difluoro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
{56{(3-Bromo-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-3-fluoro-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
{3-Fluoro-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
{2,3-Difluoro-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
(2,3-Difluoro-5-{[5-(3-isopropyl-phenyl)-pyridine-2-sulfonyl]-methyl-amino}-
5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid;
(3-Fluoro-5-{[5-(3-isopropyl-phenyl)-pyridine-2-sulfonyl]-methyl-amino}-
5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid;
(3-Chloro-5-{[5-(3-isopropyl-phenyl)-pyridine-2-sulfonyl]-methyl-amino}-
5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid;
(3-Chloro-2-fluoro-5-{[5-(3-isopropyl-phenyl)-pyridine-2-sulfonyl]-methyl-
amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid;
{56-{(2,5-Dichloro-benzenesulfonyl)-methyl-amino]-2-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;



10

15

20

25

30

yl oxyFacetic acid H), 4.74 (s, 2 H, 4.41 - Br 4.53
(m 1 H, 2.53 - 2.60 (m 1 H, 2.40 - 2. 49

w@ 1001889 1. 75 (br. s, 1 H, 1.54 - 1.71 (PGT/EP2009/060140
3H) WO 2010/ 018109PCT/ EP2009/ 060140 - 64 - 1-18
[(R-3-Chloro-5- (2, 4- d| chI oEg benzenesulfonyl a 8.61
(br. s, 1 H, 8.06 (d, H, 7.93 (d, J =
2. o{5&(,2,%Dmmor@fbmzemewlﬂony&fmethyl amm@j-zél,u@,rcv‘ﬁéia) etrahydro-

[ Ofebflhaggh-Tofiof) ackPadl; tetrahydro- 2.0 He, 1 H),
(2-Fluoro-5-{[5-(3-isopropyl-phenyl)-pyridine-2-sulfonyl]-methyl-amino}-
5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid; and

any pharmaceutically acceptable salt or ester thereof.

In another particular embodiment, the present invention is directed to the compounds
of formula | or pharmaceutically acceptable salts or esters thereof except for [5-(3,5-
Bis-trifluoromethyl-benzenesulfonylamino)-2-isopropyl-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid; and any pharmaceutically acceptable salt or ester

thereof.

In another particular embodiment, the present invention is directed to the compounds
of formula | or pharmaceutically acceptable salts or esters thereof except for {5-(3,5-
Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-2-methyl-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid; and any pharmaceutically acceptable salt or ester

thereof.

In another particular embodiment, the present invention is directed to the compounds
of formula | or pharmaceutically acceptable salts or esters thereof except for {5-(3,5-
Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-2-ethyl-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid; and any pharmaceutically acceptable salt or ester

thereof.

In another particular embodiment, the present invention is directed to the compounds
of formula | or pharmaceutically acceptable salts or esters thereof except for {5-(3,5-
Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-2,3-dichloro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid; and any pharmaceutically acceptable salt or ester

thereof.

In another particular embodiment, the present invention is directed to the compounds
of formula | or pharmaceutically acceptable salts or esters thereof except for {5-(3,5-
Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-3-chloro-2-methyl-5,6,7,8-



10

15

20

25

30

4010 naphthalen-1- H), 6.67 (s, 1 H, 4.64

yl oxyFacetic acid (s, 2 H, 4.31 (br. s, 1 H) ,
WQ@2016/018189 50 (m 2 H, 1.75 - 1.93 (m 1 PCT/EP2009/060140

1.51 - 1.66 (m 3 OOH H 1-19 [5-(3,5-Bis- (300

MHz, DMSO-d6) 5974 O trifluggonmethyl- 13.07 (br. s, 1

H, 863 ,s HNrso benzeneSulfonyla (d, J = 8.2 Hz,
tettalydro-naphinaen- Byloxghracet®, &;id, 8t a1y pitgraaseutically agceptable salt
or%‘s?’ed'rti(uec'r‘egf.46 (s, H, 6.89 (s, 1H, 6.49

In another particular embodiment, the present invention is directed to the compounds
of formula | or pharmaceutically acceptable salts or esters thereof except for {3-
Chloro-5-[(2,5-dichloro-benzenesulfonyl)-methyl-amino]-2-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid; and any pharmaceutically acceptable salt or ester

thereof.

In another particular embodiment, the present invention is directed to the compounds
of formula | or pharmaceutically acceptable salts or esters thereof except for {3-
Chloro-5-[(2,4-dichloro-benzenesulfonyl)-methyl-amino]-2-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid; and any pharmaceutically acceptable salt or ester

thereof.

In another particular embodiment, the present invention is directed to the compounds
of formula | or pharmaceutically acceptable salts or esters thereof except for {5-{(2,4-
dichloro-benzenesulfonyl)-methyl-amino]-3-fluoro-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid; and any pharmaceutically acceptable salt or ester thereof.

In a further embodiment the invention provides, the use of a compound of formula |
for the preparation of a medicament for the treatment of severe asthma or chronic

obstructive pulmonary disease.

The compounds of the present invention can be prepared by any conventional
means. Suitable processes for synthesizing these compounds are provided in the
examples. Generally, compounds of formula | can be prepared according to the

schemes illustrated below.
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Compounds of interest | and IA with substituents on the tetrahydro-naphthalene ring
can be prepared according to Scheme 1. Starting with phenols lll and succinic
5 anhydride (IV), esterification followed by Fries rearrangement gives the butyric acid

derivatives VI. Clemmensen reduction of keto acids VI yields compounds of
structures VII. Methylation followed by ester hydrolysis converts phenols VIl to the
methoxy acid derivatives IX, which can form naphthalenones X via intramolecular
Friedel-Crafts reactions. Demethylation of compounds of structure X gives 5-

10 hydroxy-naphthalenones Xl, which undergo nucleophilic substitution with tert-butyl

bromoacetate (XIl) under basic conditions to generate the ethers XIll. Reductive
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trifluoronmethyl- 8.13 (d, J = 8.8 Hz, 1 41111 N

S... ... O benzenesulfonyla H), 8.04 (d, J = 7.8 Hz,
worReop1d89%6, 7,8- 1 H), 8.01 (s, 1 H), 8 Sl PCT/EP2009/060140

tetrahydro- 6.70 (d, J = 6.8 Hz, 1 napht hal en- 1-

H, 4.68 (s, 2 H, 4.41 - 3¥I oxyFacetlc acid 4.53

(m 1 H, 2.57 - 2.73 (M 2 H, 1.69 - 1.82
anfingtian reactiansaf intermedintgdX(Ihaff@r)the corespqralingBamirgi derivatives

X\%‘2 E&r‘y%uo.q)of a]rmH?) coﬁip%%nds XV Wlt|]1 40kS r{nle EHI% |de§ S{VI ‘gfférds the
corresponding sulfonamides of structure XVII. N-Methylation of the sulfonamides
XVII gives the corresponding derivatives XIX. Ester hydrolysis of either XVII or XIX
produces compounds of interest |, which can be resolved to the optically pure (R)-

enantiomers IA by chiral HPLC.

In the first step of the sequence, nucleophilic substitution reactions of phenols Ill and
succinic anhydride (IV) give the phenol esters V. Subsequent Fries rearrangement of
intermediates V to yield the ortho keto acids VI can be carried out in the presence of
a strong Lewis acid catalyst such as aluminum chloride, boron trifluoride, or titanium
tetrachloride under anhydrous conditions, either neat, or in a solvent such as
tetrahydrofuran, dichloromethane, 1,1,2,2-tetrachloroethane, or dichloroethane, at a

temperature between room temperature and reflux temperature for several hours.

Conversion of keto acids VI to derivatives VIl can be accomplished under
Clemmensen reduction conditions. The reaction is typically carried out using zinc
amalgam and hydrochloric acid with or without an auxiliary solvent such as toluene
or ether, at a temperature between room temperature and reflux temperature for 3

days.

Methylation of phenols VII to compounds VIl can be achieved using methods that
are well known to someone skilled in the art. For example, dimethyl sulfate can be
used in presence of a base such as potassium carbonate or potassium hydroxide in
a solvent such as acetone, acetonitrile, 1,4-dioxane, toluene, water or mixtures
thereof, at a temperature between room temperature and reflux temperature,
preferably reflux temperature, for several hours. Alternatively, methyl iodide can be

used as a methylating agent under similar reaction conditions.

For the specific case of compound VIl where R1 is bromo and R2 is hydrogen, the
key intermediate VIl can be prepared as described in U.S. Patent No. 7,226,951
(WO 2005058798) which is hereby incorporated by reference in its entirety.
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5 (s, 2 0401

benzenesul fonyla 8.51 (s, H), 8.4
=11.7, FF
6.

m no)-2-fluoro- H), 7.00 (d J

W@®2@0/P1809 et r ahydro- 8.7 Hz, 1 76 (dd, PCT/EP2009/060140
napht hal en- 1- vyl oxyFacetl c acid J 8.7, 5.1 Hz, 1 H),
4.62 (s, 2 H, 4.47 - g 57 (n] 1 H, 2.56 -
281 (m 2 H. 1.66 - 1783 (m 1 H), 1.48 -

Hyrlrelgsie of nByl estewylucbqclvteltta@ogpeﬂwmlm@emd@@nxratwesax can be

okt e BissEnts B 7 abUphis BORERS Hase suoh.es sagiypvaroxide

orl’p@pis‘shmh endrbxidel warFmeettsoIvm isdci 4s 314-Qlaxans or fetkdhydrofuran, at

50- 8. 56 8.48 (s, 2 H, 6.25 (d, J =1.8
rogly tempﬁsatuw@.és?@rabhwi 8 Hz, 1 H), 4.55 (br. s, 2
H),444452(m1H) 345(3 3 H, 2.80 (br. s, 1

H, 2.36- 2.46 1H, 1.68- o NS =1.10

The cyclization of acid erlvatlves IX to form naphthalenones X can be accomplished

in two steps. The first step is to convert the acids IX to the corresponding acyl
chloride derivatives using methods that are well known to someone skilled in the art.
The acids can be treated with thionyl chloride or certain phosphorus chloride
reagents such as phosphorus trichloride or phosphorus pentachloride at a
temperature between room temperature and reflux temperature for several hours.
The second step consists of intramolecular Friedel-Crafts acylation of the resulting
acyl chloride intermediates in the presence of a strong Lewis acid such as aluminum
chloride, under anhydrous conditions. The reactions can be carried out either neat
(no solvent), or in a solvent such as tetrahydrofuran, dichloromethane, 1,1,2,2-
tetrachloroethane, benzene or 1,2-dichloroethane, at a temperature between room
temperature and 80 degrees for several hours. Alternatively, naphthalenones X can
be obtained by treating compounds IX with phosphorus oxychloride at an elevated
temperature in a solvent such as 1,2-dichloroethane, tetrahydrofuran, or 1,1,2,2-

tetrachloroethane for several hours.

Demethylation of the methoxy compounds X to give the phenol derivatives Xl can be
carried out in the presence of aluminum chloride in a solvent such as
dichloromethane, acetonitrile, toluene, or p-xylene at a temperature between room

temperature and reflux temperature for several hours.

Nucleophilic substitution reactions of 8-hydroxy-naphthalenones X with tert-butyl
bromoacetate (XIl) to give compounds Xlll can be accomplished using methods that
are well known to someone skilled in the art. The reactions are 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.



10

15

20

25

30
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benzenesul fonyla (d, J = 7.5 Hz, 1 H) elir
m no) - 3- phenyl - 5, 6, 7, 8-tetr§2 dro- 8.473 H), 7.28-
(s, 7.48 (m 3 H, 7.24 (d, OF F naphthalen-l- J =
7.5 Hz, 2 H), 6.92 F vyloxyFacetic acid (s, 1 H), 6.4

Trgﬁsfor]mggdn of the naphthalenones Xlll to the amine derivatives XV can be
achieved via reductive amination. The reactions can be carried out in stepwise
fashion by treating ketones XIllIl with an amine such as ammonium acetate (XIV) or
ammonia to generate the corresponding imines, which can then be isolated and
reduced with a suitable reducing agent (e.g. sodium borohydride). Itis also possible
to carry out the same reaction sequence in one pot, with the imine formation and
reduction occurring concurrently with reducing agents such as sodium
cyanoborohydride (NaBH3sCN) or sodium triacetoxyborohydride (NaBH(OCOCH:j3)3).
The reaction is typically performed in a solvent such as methanol or tetrahydrofuran,
at a temperature between room temperature and reflux temperature for several

hours.

Sulfonylation of the amines XV with sulfonyl chlorides XVI to give sulfonamides XVII
can be easily accomplished using methods well known to someone skilled in the art.
The reaction is typically carried out in the presence of a base such as
diisopropylethylamine, triethylamine, pyridine, or dimethyl-pyridin-4-yl-amine in a
suitable inert solvent such as dichloromethane, acetonitrile, 1,4-dioxane,
tetrahydrofuran or mixtures thereof, at 0 °C to room temperature for 16 hours.

A large number of sulfonyl chlorides are commercially available. The preparation of
non-commercial sulfonyl chlorides is well known to someone skilled in the art,
through a variety of methods [for examples, see a) Gilbert, E.E. Sulfonation and
Related Reactions; Wiley: NY, 1965; b) Gilbert, E.E. Synthesis, 1969, 1, 6; and ¢)
the procedure described for the preparation of 5-(3-isopropyl-phenyl)-pyridine-2-
sulfonyl chloride from 2-chloro-5-(3-isopropyl-phenyl)-pyridine, below].

N-Methylation of compounds XVII to produce the derivatives XIX can be achieved by
treating compounds XVII with methyl iodide (XVIII) in the presence of a weak base
such as potassium carbonate or sodium carbonate, in an inert solvent such as N,N-

dimethylformamide, acetonitrile, or tetrahydrofuran, at 65 degrees for 5 hours.
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00 1 H, 2.5-2.57 (m 1 H, 1.74 (br. s, 4 H)
wa2a5/0f81®) - 5- (3, 5-Bis- trifl uoronethyl - PCT/EP2009/060140

benzenesul f onyl a m no) - 2- chl or o- V,s 11 0

5,6, 7, 8-tetrahydro- naphthal %‘E 1- yloxyFacetic acid

de aooF 1-26 [2,3-Difluoro-5-(3- 12.91 (br.
Hygirolysigfiof egtes XVII qrp(lxrgj)ve; thecorgspodliag |gids1. Hye reaction can be

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.

The compounds of interest IA, in enantiomerically pure (R)- form, can be obtained

through a resolution of the racemic mixtures | using chiral chromatography.

Alternatively, the (R)- enantiomers IA can be generated by following the exact same
route as described in Scheme 1, this time employing the enantiomerically pure form

of intermediates XV, which can be obtained by chiral resolution of racemic XV.

Scheme 2
Cl
c OH N
\Q\ * 4/\/ o O
~
Br
_0 OH
XX XXI XX
O
\\//O
\ / \
I;\/\)‘\ \Q\/\/\
per Scheme 1 \
1 IXa XX
(R1=Cland R2 = H) (R1=Cland R2 = H)

HO O

For the specific case where R1 is chloro and R2 is hydrogen, an alterative
synthesis may be utilized to access the key intermediate 1Xa (prior to intramolecular
Friedel-Crafts cyclization), as outlined in Scheme 2. A Sonogashira coupling
between 2-bromo-5-chloroanisole (XX), and 3-butyn-1-ol (XXI) provides the
acetylene intermediate XXII, which can be reduced by hydrogenation to furnish the
intermediate alcohol XXIIl. Oxidation of the alcohol XXIll to the corresponding
carboxylic acid provides the key intermediate IXa (wherein R1 is chloro and R2 is
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tetrahydro- 6.64 (dd, J = 11.2, 7.8 napht hal en- 1-

Hz, 1 H, 4.71 (d, J = yI_%yFacetic acid 2.0 Hz, 2

H, 4.33 - 4.56 (m 1 H);2.53 - 2.72 (m 2
hydljiogen).6 The intermadigte IXa can tHgn be. epnverted to gorepoyngs JHipterest |

whsréih R TsFéhLl'grrooa'nsd' R3 is hydrogen, as previously described above (in Scheme
1).

The Sonogashira coupling reaction between 2-bromo-5-chloroanisole (XX) and 3-
butyn-1-ol (XXI) to give the aryl-substituted acetylene XXII can be achieved in the
presence of a palladium catalyst such as tetrakis(triphenylphosphine)palladium(0) or
bis(triphenylphosphine)palladium(ll) chloride, and a copper(l) catalyst such as
copper(l) iodide. The reaction can be carried out in an inert solvent such as

pyrrolidine, at a temperature between room temperature and 80 °C for several hours.

The reduction of the acetylene XXII to the corresponding saturated alcohol XXIIl can
be achieved by hydrogenation in the presence of PtO, under 50 psi hydrogen
atmosphere. The reaction can be carried out in a solvent such as ethyl acetate, at

room temperature, for several hours.

The oxidation of alcohol XXIl to the corresponding acid IXa (wherein R1 is chloro
and R2 is hydrogen) can be accomplished using methods well known to someone
skilled in the art, by utilizing a variety of oxidizing agents. For example, HslOs/CrOs
can be used as the oxidant. The reaction can be carried out in a suitable solvent

mixture, such as acetonitrile and water, at 0 °C.
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For the specific case where R1 is bromo and R2 is hydrogen, an alterative
5 synthesis may be utilized to access the key intermediate Xlllb (prior to reductive

amination), as outlined in Scheme 3. A non-regioselective Pd-catalyzed
hydroxylation of the commercially available dibromo derivative XXIV provides the
phenol derivative Xlb in a single step. Two other products are also observed in the
reaction, namely the dihydroxyl derivative XXV, and the undesired regioisomer XXVI.

10 The intermediate Xlb can then be separated and converted to esters Xlllb by
treatment with fert-butyl bromoacetate (XIl), as previously described. The
compounds of interest | or 1A, wherein R1 is bromo and R2 is hydrogen, are then
prepared from Xlllb in a manner analogous to the one previously described above
(in Scheme 1).

15
The intermediate Xlllb (prepared via the reaction of Xlb with tert-butyl bromoacetate
(XII), as described in Scheme 1) would undergo a Suzuki cross-coupling reaction
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trifluoronmethyl- 13.02 (br. s, 1 H, 8.52 (d, J = 8.3
Hz, 1 H), benzenesul fonyla 8.37 (s, 1 H), 8.32 (s,
wW@2010/0m610®) - 3-fl uoro- H), 8.16 (s, 1 H), 6.66 PCT/EP2009/060140
5,6,7,8-tetrahydro- (d, J =11.2 Hz, 1 H, OO
naphthalen-1- 6.30 (d, J = 8,8 Hz, 1 yl oxyFacetic
acid H, 4.71 (s, 2 H, 4.39"- Br 4.52 (m 1 H),
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of interest | or 1A, wherein R1 is phenyl and R2 is hydrogen.

The Pd-catalyzed hydroxylation of 5,7-dibromo-3,4-dihydro-2H-naphthalen-1-one
(XXIV) to produce the phenol derivative Xlb can be achieved using the methodology
described by Buchwald et. al (J. Am. Chem. Soc. 2006, 128, 10694). The reaction
can be carried out with potassium hydroxide, using catalytic amounts of
tris(dibenzylideneacetone)dipalladium (0), and di-tert-butyl-(2',4',6'-triisopropyl-

biphenyl-2-yl)-phosphane, in a mixture of water and dioxane, at 100 °C.

The conversion of Xlb to Xlllb can be accomplished as described above (Scheme 1).
The Pd-catalyzed Suzuki coupling of (3-bromo-5-0x0-5,6,7,8-tetrahydro-naphthalen-
1-yloxy)-acetic acid tert-butyl ester (XllIb) with phenylboronic acid is then carried out
in the presence of a Pd catalyst, such as [1,1'-
bis(diphenylphosphino)ferrocene]dichloropalladium, and a base such as cesium

carbonate, in a solvent such as dimethoxyethane, at 95 °C, for several hours.

The intermediate Xlllc can then be converted to the compounds of interest | or IA
wherein R1 is phenyl and R2 is hydrogen, as previously described above (in Scheme

1),
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For the specific case where R1 is methoxy and R2 is hydrogen, an alternative
synthesis may be utilized to access the key intermediate Xllld (prior to reductive
amination), as outlined in Scheme 4. The dihydroxyl derivative XXV (prepared as
described in Scheme 3) can be sulfonylated to form the corresponding bis-triflate
derivative XXVII, which is then converted to the mono-triflate XXVIII via selective
cleavage of the trifluoromethylsulfonyl group at the 7-position. Conversion of XXVIII
to the tert-butyl ester XXIX can be achieved as previously described in Scheme 1, by
treatment with terf-butyl bromoacetate. The removal of the remaining triflate at the 4-
position, followed by methylation of the resulting phenol will produce the key
intermediate Xllld, which is then subsequently transformed into the compounds of
interest | or IA wherein R1 is methoxy and R2 is hydrogen, as previously described
in Scheme 1.
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benzenesul fonyla (d, J = 8.8 Hz, 1 H),

m'no)23dif|uoro-805(d,J:85Hz, 1 ci
W®2@0/P1804 et rahydro H), 7.94 (d, J = 2.0 Hz, PCT/EP2009/060140

-napht halen-1- 1 H), 766(d J = 8.5, or 0

yl oxyFacetic acid 2. 3 (dd, a J =

11.5, 7.6 Hz, 1 H), 4725% 4.19 - 4.35

(m 1 H, 2.60 (br. s, 2 H, 183(br. s, 1

TH sulbn§Btion bf 15 difdrdxy combbund XXV to the bis-triflate derivative XXVII
can be accomplished according to procedures well known to someone skilled in the
art. For example, the reaction can be carried out using a sulfonylating agents such

as trifluoromethanesulfonic anhydride, and a base such as diisopropylethylamine, in

an inert solvent such as dichloromethane, at a temperature near 0 °C.

The cleavage of the triflate at the 7-position to produce the hydroxyl derivative XXVIII
can be accomplished using a base such as cesium carbonate, in a solvent such as

dimethoxyethane, at 80 °C, or the reflux temperature.

The nucleophilic substitution reaction between XXVIII and tert-butyl bromoacetate
(XII) to give the tert-butyl ester XXIX can be accomplished as described previously.
The reaction is typically carried out in the presence of a carbonate base (such as
cesium carbonate, potassium carbonate, and the like), in an aprotic solvent such as
acetonitrile, N,N-dimethylformamide, or dimethyl sulfoxide, at a temperature between

room temperature and 100 °C for several hours.

The cleavage of the remaining triflate functionality in XXIX to provide the hydroxyl
derivative XXX may be accomplished by treatment with tetrabutylammonium fluoride,

in a solvent such as tetrahydrofuran, at room temperature, for several hours.

The O-methylation of phenol XXX, to provide the methoxy derivative Xllid, can be
carried out using methods that are well known to someone skilled in the art. For
example, the reaction can be performed using a methylating agent such as
iodomethane or dimethyl sulfate, in the presence of a base such as potassium
carbonate, in a solvent such as acetone, acetonitrile, 1,4-dioxane, or N,N-
dimethylformamide, or mixtures thereof, at a temperature between room temperature

and reflux temperature (preferably the reflux temperature), for several hours.

The intermediate Xllld can then be converted to the compounds of interest | or IA
wherein R1 is methoxy and R2 is hydrogen, as previously described above (in
Scheme 1).
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napht halen-1- 1 H), 7.66 (dg4og = 8.3, yl oxyFaceti c
acid 2.0 Hz, 1 H), 6.67 (dd, J =11.0, 2.2 Hz, 1
H), 6.53 (dd, J = 10.0, 2.2
EXAMPLES

Intermediates and final compounds were purified by either flash chromatography
and/or preparative HPLC (high performance liquid chromatography). Flash
chromatography was performed using (1) the Biotage SP1™ system and the Quad
12/25 Cartridge module from Biotage AB) or (2) the ISCO CombiFlash®
chromatography instrument (from Teledyne Isco, Inc.); unless otherwise noted. The
silica gel brand and pore size utilized were: (1) KP-SIL™ 60 A, particle size: 40-60
micron (from Biotage AB); (2) Silica Gel CAS registry No: 63231-67-4, particle size:
47-60 micron; or (3) ZCX from Qingdao Haiyang Chemical Co., Ltd, pore size: 200-
300 mesh or 300-400 mesh. Preparative HPLC was performed on a reversed
phase column using an Xbridge™ Prep C1g (5 um, OBD™ 30 x 100 mm) column
(from Waters Corporation), a SunFire™ Prep Cyg (5 um, OBD™ 30 x 100 mm)
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
(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.

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
MHz) both from Varian Inc. NMR data is provided for a particular intermediate or
compound where indicated.
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W@ 2000/0(8109 3 H) WD 2010/ 018109PCT/ EP2009/ 060RADEP206%060140
- 1-32 [5-(2,5-Dichl oro- benzenesul fonyl a
m no) -2, 3-difluoro- 5,6,7, 8- Metrahydro - napht hal en- 1-
onxyFacetlc acid 13. O4(br s, 1 H, 869 (d J =293
Theazmictowfve gsigted seactiops were Zarried7o@dn arBiotagelinitigtogt Sixty (or

ts$ Sy @%e|§%$m %log@?ﬁﬁ}omy Edc;gﬁl Hi8eqerhnadhi ﬁ?th gas addition
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1-33 [5-(2,5-Dichloro- 13.03 (br. s, 1 H), 867
benzenesul fonyla (d, J = 8.8 Hz, 1 H),

Chiral separation was performed by supercritical fluid chromatography (SFC) using a

Multigram® 11l instrument (from Thar Technologies, Inc.).

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

otherwise noted.

PREPARATION OF KEY INTERMEDIATES
Preparation of 4-(4-Chloro-2-methoxy-phenyl)-butyric acid (IXa)-Prepared as
described in Scheme 2

Cl

4-(4-Chloro-2-methoxy-phenyl)-but-3-yn-1-ol
Cl

A

0O
To a stirred solution of 2-bromo-5-chloroanisole (2 g, 9 mmol), Pd(PPhs), (520 mg,
0.45 mmol), and Cul (400 mg) in pyrrolidine (20 mL) was added a solution of 3-
butyn-1-ol (1.26 g, 18 mmol) in pyrrolidine (30 mL). The reaction mixture was stirred
at 80 °C for 6 h, and then concentrated in vacuo. The resulting residue
was extracted with ethyl acetate and the organic phase was washed with 1N

hydrochloric acid, followed by water, then brine, and dried over sodium sulfate.



10

15

20

25

m no)-3-fluoro- 8.02 (s, 1 H), 7.77 (br. ci 0 No
5,6,7,8-tetrahydro- s, 2 H, 6.67 (d, J = r

woaphoksben-1- 10.8 Hz, 1 H), 6.51 (d, OO0  PCI/EP2009/060140
yl oxyFacetic acid J = 9.8 Hz, 1 H), 4.71 (s, 2 H,
4.26 - 4.44 ci (m 1 H, 50 (br. s, 2 H) ,

1.85 (br. s, 1 H), 1.63 (br. s, 3 H 1-34
Udan enmivial abthe-selVemit undergedubed pesssuresifhe grugle product was

su%?e'c%esoo%rcoo?drlnh cﬁdmgto'évaph%od'nssilcha gé]I (gradient elution with 0%-40%
EtOAc/hexane) to give 4-(4-chloro-2-methoxy-phenyl)-but-3-yn-1-ol as a colorless
oil (1.46 g, 76.7%). '"H NMR (300 MHz, CDCl3) 5 ppm 7.29 (d, J = 8.2 Hz, 1 H), 6.88
(dd, J=8.2,1.6 Hz, 1 H), 6.85(d,J = 1.6 Hz, 1 H), 3.87 (s, 3 H), 3.82 (t, J = 6.2 Hz,
2H),273(t, J=6.2Hz, 2H),1.92 (br. s, 1 H).

4-(4-Chloro-2-methoxy-phenyl)-butan-1-ol
Cl

OH

o<

A solution of 4-(4-chloro-2-methoxy-phenyl)-but-3-yn-1-o0l (2.2 g, 10.4 mmol) and
PtO, (200 mg) in ethyl acetate (15 mL) was hydrogenated under 50 psi hydrogen
atmosphere until no more hydrogen uptake was observed. The reaction mixture was
then filtered and concentrated in vacuo. The crude product was subjected to column
chromatography on silica gel (gradient elution with 0%-40% EtOAc/hexane) to give
4-(4-chloro-2-methoxy-phenyl)-butan-1-ol as a colorless oil (2 g, 89.7 %). 'H NMR
(300 MHz, CDCl3) & ppm 7.03 (d, J = 8.2 Hz, 1 H), 6.86 (dd, J = 8.2, 1.6 Hz, 1 H),
6.81 (d,J=1.6 Hz, 1 H), 3.81 (s, 3 H), 3.66 (t, J = 6.0 Hz, 2 H), 2.49 - 2.65 (m, 2 H),
1.50-1.72 (m, 5 H).

4-(4-Chloro-2-methoxy-phenyl)-butyric acid (IXa)

Cl
0

OH

o<

A stock solution of HslOs/CrOs was prepared by dissolving HslOs (11.4 g, 50 mmol)
and CrO3 (23 mg, 1.2 mol %) in wet acetonitrile (0.75 v % water) to a volume of 114
mL (complete dissolution typically required 1-2 hours). The HslOgs/CrO3 solution (8.7
mL) was then added to a solution of 4-(4-chloro-2-methoxy-phenyl)-butan-1-ol (330
mg, 1.54 mmol) in wet acetonitrile (10 mL, 0.75 v % water) dropwise over 30-60

minutes while maintaining the reaction temperature at 0-5 °C. The resulting reaction
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phenyl)-pyridine-2- 8.3 Hz, 1 H), 8.39 (dd,
sul fonylamnoF J = 8.2, 1.7 Hz, 1 H),
W®2@0/P1804 et rahydro- 8.06 (d, J = 8.2 Hz, 1  PCT/EP2009/060140

napht halen-1- H), 7.70 (s, 1 H), 7.64 yl oxy}-acetic

acid (d, J =7.3 Hz, 1 H), 4 7.48 (t, J =7.3 Hz, 1

H, 7.39 (d, J = 7.3 He, 1°H), 6.91 (dd, J =
mixire wag, sirmeid, at O 94) for 0.5 hawhen cempietip of thegepaction was confirmed

by LC/MS. The reaction was quenched by the addition of an aqueous solution of
NazHPO4 (0.60 g in 10 mL H,0). Ethyl acetate was added and the organic layer was
separated and washed with water and then brine. The organic layer was then dried
and concentrated to give the crude carboxylic acid, which was purified by flash
chromatography on silica gel (gradient elution with 25%-50% EtOAc/hexane) to give
4-(4-chloro-2-methoxy-phenyl)-butyric acid as a white solid (200 mg, 56.9%). 'H
NMR (300 MHz, DMSO-ds) & ppm 11.64 (br. s, 1 H), 7.12 (d, J = 8.2 Hz, 1 H), 7.00
(s,1H),6.92(d,J=82Hz, 1H),3.79(s,3H),2.51-257(m,2H),2.18 (t, J=7.4
Hz, 2 H), 1.72 (quin, J = 7.4 Hz, 2 H).

Preparation of 7-Bromo-5-hydroxy-3,4-dihydro-2H-naphthalen-1-one (Xlb)-
Prepared as described in Scheme 3

Br

OH

To a mixture of tris(dibenzylideneacetone)dipalladium(0) (210 mg, 0.23 mmol), di-
tert-butyl-(2',4',6'-triisopropyl-biphenyl-2-yl)-phosphane (403 mg, 0.92 mmol), and
potassium hydroxide (1.67 g, 25.32 mmol) were added degassed water (5.25 mL)
and a solution of 5,7-dibromo-3,4-dihydro-2H-naphthalen-1-one (3.5 g, 11.51 mmol)
in dioxane (7.0 mL) at room temperature under nitrogen. The resulting suspension
was heated to 100 °C for 3.5 h. The reaction mixture was then cooled to room
temperature, diluted with water (~10 mL) and acidified with 1N HCI solution. The
resulting mixture was extracted with ethyl acetate (2 x 100 mL) and the combined
organic extracts were washed with brine (200 mL), then dried over anhydrous
magnesium sulfate, filtered, and concentrated in vacuo. The crude product was
purified by chromatography, using an ISCO (120 g) column (gradient elution with 5-
30% ethyl acetate in hexanes) to obtain 7-bromo-5-hydroxy-3,4-dihydro-2H-
naphthalen-1-one (0.45 g, 16%) as a white solid: ES(-)-HRMS m/e calcd.
(calculated) for C1oHyO2Br (M-H) 238.9713, obsd. (observed) 238.9712. Two other
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4.61 (m H), 2.85 - 3.10 (m 1 H, 2.57 -

2.66 (m 2 H), 1.62 (br. s, 4 H, 1.28 (d, J = 6.8
wWoi2010818#9  1- 35 {3- Fl uoro-5-[5-(3- 13. 04 (br.PGI/ER20b)/060140

9.10 40 /\ o-zi z, MPcooO isopropyl phenyl ) -

(d, J =2.0 Hz, 1 H, pyrlglnez 8.42 (d, J = 8.8
Hz, 1 squonyIamnoFH) §38(dd J = 8.0,
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dihydro-2H-naphthalen-1-one (0.3 g, 10%) and 5,7-dihydroxy-3,4-dihydro-2H-
naphthalen-1-one (0.191 g, 7%).

Preparation of (3-bromo-5-0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic
acid fert-butyl ester (XllIb)-Prepared as described in Scheme 3

0]
Br

Lx

To a suspension of 7-bromo-5-hydroxy-3,4-dihydro-2H-naphthalen-1-one (Xlb, 158
mg, 0.65 mmol) and cesium carbonate (431 mg, 1.31 mmol) in acetonitrile (5 mL)
was added fert-butyl bromoacetate (XIl, 261 mg, 1.31 mmol) at room temperature
under nitrogen. The resulting suspension was stirred for 15 h at room temperature
and then concentrated under vacuum. The residue was diluted with water (10 mL)
and ethyl acetate (20 mL). The aqueous layer was separated and extracted with
ethyl acetate (20 mL), and the combined organic extracts were washed with brine
solution (50 mL), then dried over anhydrous magnesium sulfate, filtered, and
concentrated in vacuo to give the crude product. Chromatography using an ISCO
(40 g) column, (gradient elution with 5-25% ethyl acetate in hexanes) provided (3-
bromo-5-0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester (150
mg, 64%) as a white solid: ES(+)-HRMS m/e calcd. for C1sH1904Br (M+Na)*
377.0359, obsd. 377.0358.

Preparation of (5-oxo-3-phenyl-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic
acid fert-butyl ester (Xllic)-Prepared as described in Scheme 3



napht halen-1- = 8.0 Hz, 1 H), 7.70 (s,
yl oxy}-acetic acid 1 H), 7.64 (d, J = 7.8 Hz, 1
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To a mixture of (3-bromo-5-0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid
tert-butyl ester (Xlllb, 78 mg, 0.22 mmol), phenylboronic acid (565.3 mg, 0.44 mmol),
[1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (24.1 mg, 0.033 mmol),
and cesium carbonate (144.8 mg, 0.44 mmol) was added dimethoxyethane (2 mL) at
room temperature under nitrogen. The resulting brown reaction mixture was heated
at 95 °C for 15 h. Then, the reaction mixture was cooled to room temperature, and
diluted with water (20 mL) and ethyl acetate (20 mL). The aqueous layer was
separated and extracted with ethyl acetate (20 mL), and the combined organic
extracts were washed with water (50 mL) and brine solution (50 mL), then dried over
anhydrous magnesium sulfate, filtered, and concentrated under vacuum to provide
the colored residue. Chromatography using an ISCO (12 g) column, (gradient
elution with 2-25% ethyl acetate in hexanes) afforded (5-oxo-3-phenyl-5,6,7,8-
tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester (54 mg, 70%) as a white
solid: ES(+)-HRMS m/e calcd. for C»H2404 (M+Na)* 375.1567, obsd. 375.1567.

Preparation of (3-Methoxy-5-0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic

acid fert-butyl ester (Xllld)-Prepared as described in Scheme 4
O

K
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To a suspension of 5,7-dihydroxy-3,4-dihydro-2H-naphthalen-1-one (XXV, prepared
as described in Scheme 3 above, 320 mg, 1.79 mmol) in dichloromethane (25 mL)
was added diisopropylethylamine (925 mg, 7.16 mmol) at -5 to 0°C. To the resulting
solution was then added trifluoromethanesulfonic anhydride (1.06 g, 3.76 mmol)
dropwise over 5 minutes at this temperature. The resulting brown solution was
stirred for 45 minutes at ~0-5°C and then warmed to room temperature and stirred
for another 15 minutes. The reaction mixture was then diluted with dichloromethane
(50 mL) and water (70 mL). The aqueous layer was separated and extracted with
dichloromethane (25 mL). The combined organic extracts were washed with brine
(100 mL), dried over anhydrous magnesium sulfate, filtered, and concentrated under
vacuum. The crude product was dissolved in dichloromethane (10 mL) and diluted
with hexanes (50 mL). The brown solution was stored in the refrigerator for 15 h. The
resulting solids were collected by filtration and washed with hexanes. After drying in
the air, trifluoro-methanesulfonic acid 8-oxo-4-trifluoromethanesulfonyloxy-5,6,7,8-
tetrahydro-naphthalen-2-yl ester (0.548 g, 69%) was obtained as a light brown solid:
El(+)-HRMS m/e calcd. for C12HsFsO7;S, (M+)442.9616, obsd. 442.9618.

Trifluoro-methanesulfonic acid 4-hydroxy-8-0x0-5,6,7,8-tetrahydro-naphthalen-
2-yl ester (XXVIII)
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To a mixture of trifluoro-methanesulfonic acid 8-oxo-4-trifluoromethanesulfonyloxy-
5,6,7,8-tetrahydro-naphthalen-2-yl ester (XXVII, 542 mg, 1.23 mmol) and cesium
carbonate (599 mg, 1.84 mmol) was added dimethoxyethane (11 mL) at room
temperature. The resulting brown suspension was then heated at 80°C and stirred
for 3 h. The reaction mixture was cooled to room temperature and diluted with
saturated ammonium chloride solution (50 mL), and then extracted with ethyl acetate
(2 x 50 mL). The combined organic extracts were washed with brine (100 mL), dried
over anhydrous magnesium sulfate, filtered, and concentrated under vacuum. The
crude product was dissolved in dichloromethane (15 mL) and diluted with hexanes
(100 mL), then heated to remove the dichloromethane. The cloudy solution was then
stored in the refrigerator for 15 h. The resulting solids were collected by filtration and
washed with hexanes. After drying in the air, trifluoro-methanesulfonic acid 4—
hydroxy-8-ox0-5,6,7,8-tetrahydro-naphthalen-2-yl ester (182 mg, 51%) was obtained
as a dark brown solid: ES(-)-HRMS m/e calcd. for C11HgF305S (M-H)  309.0050,
obsd. 309.0049.

(5-Oxo0-3-trifluoromethanesulfonyloxy-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-
acetic acid tert-butyl ester (XXIX)
F 0O
F%s/o

VAN

Fo” o

A
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mno)-5,6,7,8- 1 H, 801 (s, 1 H, 0 tetrahydro-

6.69 (d, J =6.8 Hz, 1 napht hal en-1- H), 4.67 (s, 2
WOH2010418109 - yl oxyFacetic acid 4.52 (m 1 H)PCREBX09/060140

2.77 (m 2 H), 1.68 - 1.85 (m 1 H), 1.49 -

1.70 (m 3H) 1-39[(R)-5-(§8I_3rorm-5- 12.96 (br. s, 1

H, 853 558 a trifluoronethyl- (d, J =6.2 Hz, 1 H),
Tra azepensiant ofryifleorg-resthasesulforjc agd 3+hydroxy-8-0xsl-5.8,7,8-

tetIah%d’rg-éwgghfﬁ%}e'ns-’?-?/%ﬁrep ()8XVIfII|, e ?ﬁg? ’0‘.3577m§ﬁo|3'gnd Bedifim{Srbonate
(372 mg, 1.14 mmol) in acetonitrile (5 mL) was added tert-butyl bromoacetate (167
mg, 0.86 mmol) at room temperature under nitrogen. The resulting suspension was
stirred for 15 h at room temperature, and then concentrated under vacuum. The
residue was diluted with water (10 mL) and ethyl acetate (20 mL). The aqueous layer
was separated and extracted with ethyl acetate (20 mL). The combined organic
extracts were washed with brine (50 mL), dried over anhydrous magnesium sulfate,
filtered, and concentrated in vacuo. The crude product was purified by ISCO (40 g)
column chromatography, (gradient elution with 5-25% ethyl acetate in hexanes) to
provide (5-oxo-3-trifluoromethanesulfonyloxy-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-
acetic acid tert-butyl ester (143 mg, 59%) as a white solid: ES(+)-HRMS m/e calcd.
for C17H19F307S (M+H)" 425.0877, obsd. 425.0876.

(3-Hydroxy-5-0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl
ester (XXX)
0O
HO

Lk

To a solution of (5-oxo-3-trifluoromethanesulfonyloxy-5,6,7,8-tetrahydro-naphthalen-
1-yloxy)-acetic acid tert-butyl ester (XXIX, 140 mg, 0.33 mmol) in tetrahydrofuran (5
mL) was added a 1.0 M solution of tetrabutylammonium fluoride (660 uL, 0.66 mmol)
in tetrahydrofuran at room temperature under nitrogen. The resulting light yellow
solution was stirred for 5 h at room temperature, and then diluted with water (10 mL)
and 1.0N hydrochloric acid (5 mL). The mixture was extracted with ethyl acetate (2 x
35 mL). The combined organic extracts were washed with brine (50 mL), dried over
anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The crude

product was purified by ISCO (40 g) column chromatography (gradient elution with 5-
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(3-Methoxy-5-0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid fert-butyl
ester (Xllid)
O

O

O/I/\/OJ<
To a suspension of (3-hydroxy-5-0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic
acid tert-butyl ester (XXX, 78 mg, 0.27 mmol) and potassium carbonate (111 mg, 0.8
mmol) in acetone (4 mL) and DMF (2 mL) was added iodomethane (114 mg, 0.8
mmol) at room temperature under nitrogen. The resulting red-brown suspension was
heated at reflux for 2 days. The reaction mixture was then cooled to room
temperature and diluted with water (10 mL) and brine (10 mL). The resulting mixture
was extracted with ethyl acetate (2 x 35 mL). The combined organic extracts were
washed with brine (50 mL), dried over anhydrous magnesium sulfate, filtered, and
concentrated in vacuo. The crude product was purified by using ISCO (40 g) column
chromatography (gradient elution with 5-40% ethyl acetate in hexanes) to obtain (3-
methoxy-5-0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester (76
mg, 94%) as a light yellow solid: ES(+)-HRMS m/e calcd. for C17H2205 (M+H)*
307.1540, obsd. 307.1540.

Preparation of sulfonyl chlorides:

Preparation of 5-(3-Isopropyl-phenyl)-pyridine-2-sulfonyl chloride
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3-Isopropyl-phenylboronic acid

0]

B/
|

0]

n-BuLi (7.7 mL, 14.0 mmol) was added dropwise to a stirred solution of 1-bromo-3-
isopropyl-benzene (2.4 g, 12.1 mmol) in dry THF (40 mL) over 30 min at —70 °C
under nitrogen. The reaction mixture was degassed for 15 min, and
triisopropylborate (2.63 g, 14.0 mmol) was added at the same temperature. The
reaction mixture was gradually warmed to 0 °C during 90 min and stirred for an
additional 30 min at O °C. The reaction mixture was then cooled to -20 °C, and an
aqueous solution of 2N HCI (20 mL) was added slowly. THF was distilled off and the
reaction mixture was extracted with ethyl acetate (2 x 20 mL). The combined organic
layers were dried over Na,SQ4, and concentrated in vacuo to obtain the crude

product (1.85 g, 93.5%), which was used for the next step without further purification.

2-Chloro-5-(3-isopropyl-phenyl)-pyridine

X

~

N” ~Cl
To a stirred solution of 5-bromo-2-chloropyridine (1.27 g, 6.63 mmol) in toluene (30
mL) was added an ethanolic solution (10 mL) of 3-isopropyl-phenylboronic acid (1.8
g, 11.28 mmol) followed by water (10 mL) and potassium carbonate (2.76 g, 20.0
mmol). The resulting mixture was degassed for 15 min (by purging with argon). At
this time, Pd(PPhs)4 (0.613 g, 0.53 mmol) was added under argon and the reaction
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m no) - 3- chl or o- 678tetra%dro- , 8.15 (s, 1 H),

6.79(d, J = 1.3 Hz , 1." ,ro o naphthal en-1-
migtuts was, hehted at &0 H’z‘ for14 h. Tlyé teqpﬁanmlxtureawiad thén cdoléd to room

4.53

te{nme aiur%)dndle @acted W|th ethyl acet(a@ 31 x 1 ml_2) %Re combined gr%anlc
layers were washed with water (2 x 10 mL), dried over Na,SO4 and concentrated in
vacuo to obtain the crude product, which was purified over silica gel (Biotage column
chromatography, 2% ethyl acetate in hexane) to afford 0.900 g (59%) of 2-chloro-5-
(3-isopropyl-phenyl)-pyridine.

2-Benzylsulfanyl-5-(3-isopropyl-phenyl)-pyridine

A solution of phenyl-methanethiol (0.8 mL, 5.84 mmol) in DMF (5 mL) was treated
with NaH (0.140 g, 5.84 mmol) at room temperature under argon. After 15 min of
stirring, the reaction mixture was treated with a solution of 2-chloro-5-(3-isopropyl-
phenyl)-pyridine (0.900 g, 3.90 mmol) in DMF (15 mL). After 2 h of additional stirring
at room temperature (reaction was monitored by TLC), the reaction mixture was
quenched with ice cold water (20 mL), and extracted with ethyl acetate (3 x 10 mL).
The combined organic layers were washed with water (2 x 10 mL), dried over

Na, SO, and concentrated in vacuo to obtain a crude product, which was purified
over silica gel (Biotage column chromatography, gradient elution using 0-1% ethyl
acetate in hexane) to furnish 2-benzylsulfanyl-5-(3-isopropyl-phenyl)-pyridine (0.680
g, 54.71%).

5-(3-sopropyl-phenyl)-pyridine-2-sulfonyl chloride

N~ "S-CI
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1.83 (m 1 H), 1.49 - 1.72 (m 3H 1-43
[(R -3-Chloro-5- 13.14 (br. s, 1 H), 8.70 462 C
w@ 20180d81ehl oro- (d, J = 9.0 Hz, 1 H), PCT/EP2009/060140

benzenesul fonyla 8.03 (d, J 2.2 Hz, 1 a lk

m no)-5,6,7,8- H), 779(dd J = 8.5, S tetrahydro-

2.2 Hz, 1 H), 7.76 (d, W A2 0 na hthal en-1- = 8.5
Chiprinelgag was .bYJQbKed,througjzla)&tyFefb@QIumpra@f 2tbgnzylgulanitz5-(3-

isc@rbp)ﬁlp?w%nyl)-pyFigihe‘](O.'_68E)'gF? 2'._1F3 m}‘ncrlg in ca%on tetrachloride-water mixture
(5:1; 30 mL) at 0 °C for 15 min. After 15 min of additional stirring, argon was bubbled
through the reaction mixture, which was then quenched with ice (~ 10 mL) and
extracted with dichloromethane (2 x 20 mL). The combined organic layers were dried
over Na,SO4 and concentrated in vacuo to obtain 5-(3-isopropyl-phenyl)-pyridine-2-
sulfonyl chloride (0.700 g, 71.5%), which was used without further purification. 'H
NMR (400 MHz, DMSO-ds) & ppm 8.92 (s, 1 H), 8.72(d, J=8.0Hz, 1 H), 8.13 (d, J
=80Hz,1H),7.74(s,1H),7.66 (d,J=7.3Hz,1H),7.48 (t, J=7.3 Hz, 1 H), 7.40
(d,J=7.3Hz,1H),292-3.06 (m, 1H),1.27 (d,J = 6.8 Hz, 6 H).

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

0
F « Cl
SC

W

F 0]

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
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.
Water (200 mL) was added, and the resulting mixture was extracted with ethyl
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-methoxy-5-trifluoromethyl-benzenesulfonyl chloride
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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
(0.94 N aqueous sulfur dioxide solution, 120 mL, 113 mmol), copper(ll) chloride (9.2
g, 68 mmol) and copper(l) chloride (100 mg, 1 mmol) at 0 °C. The reaction mixture
was allowed to warm to room temperature and stirred for 15 hours, and then treated
with water (200 mL). The aqueous layer was extracted with ethyl 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-methoxy-5-
trifluoromethyl-benzenesulfonyl chloride (3.9 g, 27%) as a white solid [reference:
Chemey, R.J. et al., J. Med. Chem. 46 (2003) 1811]. "H NMR (400 MHz, CDCl3) &
ppm 7.89 (s, 1 H); 7.70 (s, 1 H); 7.50 (s, 1 H); 4.00 (s, 3 H).

PREPARATION OF COMPOUNDS OF INTEREST
EXAMPLE 1-1 (Prepared as described in Scheme 1)

[(R)-5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-chloro-2-fluoro-5,6,7.8-

tetrahydro-naphthalen-1-yloxy]-acetic acid
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4-(4-Chloro-3-fluoro-2-hydroxy-phenyl)-4-oxo-butyric acid
0
Cl
0
F
O O

To a stirred and cooled solution of 2-fluoro-3-chloro-phenol (21.9 g, 0.15 mol) and
succinic anhydride (15.3 g, 0.15 mol) in 1,1,2,2-tetrachloroethane (135 mL) was
added anhydrous aluminum chloride (38.7 g, 0.29 mol) portion-wise. The reaction
mixture was stirred at room temperature for 3 hours and then heated at 130 °C for 2
hours. After being cooled to room temperature, to the reaction mixture were added
concentrated hydrochloric acid and ice alternatively in small portions. The resulting
mixture was extracted with ethyl acetate (75 mL x 3). The combined organic layers
were evaporated. The solid residue was basified by slow addition of an aqueous
solution of 2N sodium hydroxide solution under cooling conditions, and then
extracted with ethyl acetate (30 mL x 3). The aqueous layer was acidified by
dropwise addition of concentrated hydrochloric acid to a pH of about 2, and then
extracted with ethyl acetate (50 mL x 3). The combined organic layers were dried
over sodium sulfate, filtered, and concentrated in vacuo. Column chromatography
(silica gel, 100-120 mesh, 15% ethyl acetate in hexane) gave 4-(4-chloro-3-fluoro-2-
hydroxy-phenyl)-4-oxo-butyric acid (7.0 g, 19%). 'H NMR (400 MHz, DMSO-d¢) &
ppm 2.59 (t, J= 6.26 Hz, 2H), 3.31 (t, J=6.28 Hz, 2H), 7.15 (d, J=6.56 Hz, 1H), 7.74
(d, J=6.56 Hz, 1H), 11.90-12.31 (m, 2H).

4-(4-Chloro-3-fluoro-2-hydroxy-phenyl)-butyric acid
0
Cl o

F
O

A mixture of zinc pieces (11.4 g), mercuric chloride (3.0 g), concentrated
hydrochloric acid (4.6 mL) and water (140 mL) was stirred at room temperature for 5
minutes. The solvent was then decanted off. To the solid, were added concentrated
hydrochloric acid (41 mL), water (18.6 mL), toluene (23 mL) and 4-(4-chloro-3-fluoro-
2-hydroxy-phenyl)-4-oxo-butyric acid (8.6 g, 35 mmol). The resulting mixture was
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1.53 - 1.66 (m 3 H 1-46 [5-(2,4-Dichloro- 12.94

(br. s, 1 H, 852 Fi FD44l 0, xz IPu_00 0 =
whenpemsasul fonyla (d, J = 9.0 Hz, 1 H), PCT/EP2009/060140

m no)-2-fluoro- 8.05 (d, J = 8.5 Hz, 1

56,7, 8-tetrahydro- H), 7.91.d, J = 2.1 Hz,

naphthalen-1- 1 H), 7.65 (dd,”J = 8.5, yl oxyFaceti c
heatddatxrefluxior 21days, withdfze addition of cgneentrated hydrgcireric acid in 12

ho'd)r Intervals. The reaction mixture was cooled and extracted with ether (50 mL x 3).
The collected organic layers were dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo to give pure 4-(4-chloro-3-fluoro-2-hydroxy-phenyl)-butyric
acid (6.0 g, 74%), which was used in the next step without further purification. 'H
NMR (400 MHz , DMSO-dg) & ppm 1.74 (dt, 2H), 2.20 (t, J=7.40 Hz, 2H), 2.57 {(t,
J=7.56 Hz, 2H), 6.87-6.92 (m, 2H), 9.90 (br s, 1H), 12.03 (br s, 1H).

4-(4-Chloro-3-fluoro-2-methoxy-phenyl)-butyric acid methyl Ester
0

Cl O/

F

_O

To a stirred solution of 4-(4-chloro-3-fluoro-2-hydroxy-phenyl)-butyric acid (6.0 g,
0.026 mol) in acetone (20 mL) was added anhydrous potassium carbonate (9.7 g,
0.07 mol) at room temperature under nitrogen. After 10 minutes, dimethyl sulfate
(5.49 mL, 0.058 mol) was added and the resulting mixture was stirred for an
additional 3-4 hours. The solvent was removed in vacuo and the residue was
extracted with dichloromethane (25 mL x 3). The combined organic layers were
washed with water (15 mL x 2), dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo to give 4-(4-chloro-3-fluoro-2-methoxy-phenyl)-butyric acid
methyl ester (5.6 g, 83%), which was used in the next step without further purification.
MS cald. for C12H14CIFO3 260, obsd. 261 [(M+H)"].

4-(4-Chloro-3-fluoro-2-methoxy-phenyl)-butyric acid
0

Cl 0

F

_0

To a stirred solution of 4-(4-chloro-3-fluoro-2-methoxy-phenyl)-butyric acid methyl
ester (5.6 g, 0.022 mol) in tetrahydrofuran (25 mL) was added a solution of lithium
hydroxide (2.7 g, 0.067 mol) in water-methanol (2:1; 20 mL) at room temperature.

The reaction mixture was stirred for 4 hours at room temperature. The solvents were
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6.94 (dd, J = 8.8, 5.0 Hz, 1 H, 4.61 (s, 2 H,
1

4.22 - 4.39 (m

H) , 2.62 -2.74 (m 2 H),
wa2@so(dne s, 1 H), 1.58 (br. s, 3 H) 1- BGT/EP2009/060140
{2- Fl uoro-5-[5-(3- FAIL' _ii) N isopropyl-phenyl)-
pyri di ne-2- sul fonyl am no] - _s¢HO e 40

removed under reduced pressure. The residue was diluted with water (25 mL) and
then acidified by dropwise addition of aqueous 1N hydrochloric acid under cooling
conditions. The resulting solution was extracted with ethyl acetate (30 mL x 3). The
combined organic layers were washed with water (30 mL), dried over anhydrous
sodium sulfate, filtered, and concentrated in vacuo to give 4-(3,4-dichloro-2-methoxy-
phenyl)-butyric acid (4.7 g, 87%), which was used in the next step without further
purification. MS cald. for C11H1,CIFO; 246, obsd. 247 [(M+H)"].

7-Chloro-6-fluoro-5-methoxy-3,4-dihydro-2H-naphthalen-1-one

O
Cl

F

0

To a stirred solution of 4-(3,4-dichloro-2-methoxy-phenyl)-butyric acid (1.03 g, 8.10
mmol) in benzene (100 mL) were added phosphorus pentachloride (2.70 g, 12.96
mmol) and aluminum chloride (3.24 g, 24.30 mmol) at room temperature. After the
reaction mixture was stirred for 4 hours, it was poured into ice water with continuous
stirring, and then extracted with ethyl acetate (50 mL x 3). The collected organic
layers were subsequently washed with saturated sodium bicarbonate solution (20
mL) and water (20 mL), dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo. Column chromatography (silica gel, 100-200 mesh, 10%
ethyl acetate in hexane) gave 7-chloro-6-fluoro-5-methoxy-3,4-dihydro-2H-
naphthalen-1-one (1.04 g, 58%). 'H-NMR (400 MHz, CDCls) 3 ppm 2.10 (dt, 2H),
2.61 (t, J=6.58 Hz, 2H), 2.90 (t, J=6.10 Hz, 2H), 3.93 (s, 3H), 7.83 (s, 1H).

7-Chloro-6-fluoro-5-hydroxy-3,4-dihydro-2H-naphthalen-1-one
0
Cl

F
O

To a stirred solution of 7-chloro-6-fluoro-5-methoxy-3,4-dihydro-2H-naphthalen-1-
one (1.04 g, 4.7 mmol) in xylene (35 mL) was added anhydrous aluminum chloride

(1.93 g, 14.5 mmol) at room temperature. The reaction mixture was then heated at
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5,6,7, 8-tetrahydronapht hal en-1- yl oxy}-acetic acid
1-48 [(R)-3-Bronmo-5- (300 MHz, DMSO d6) 00 a

WO 2019418109 (2, 5-di chl oro- 8.69 (br. s, 1 H), 8.BOI/EP2089/060140
benzenesul fonyla (d, J = 2.1 Hz, 1 H), HNO =
mno)-5,6,7,8- 7.77 (dd, J =s8.8, 2.1 Br
tetrahydro- naphthalen-1- Hz; 1 H, 7.73 (d, J = 8.8

refix for 1Hour 6Afrer lairg cooled to room temperature, the reaction mixture was

slowly poured into ice water with continuous stirring. The resulting solution was
extracted with ethyl acetate (50 mL x 3). The collected organic layers were then
washed with saturated sodium bicarbonate solution and water, dried with anhydrous
sodium sulfate, filtered, and concentrated in vacuo to give the crude residue, which
was washed with ether to afford 7-chloro-6-fluoro-5-hydroxy-3,4-dihydro-2 H-
naphthalen-1-one (0.90 g, 89%), which was used in the next step without further
purification. MS cald. for C10HsCIFO, 214, obsd. 215 [(M+H)"].

(3-Chloro-2-fluoro-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl

ester

Cl

=
O

)VOLO
To a stirred solution of 7-chloro-6-fluoro-5-hydroxy-3,4-dihydro-2H-naphthalen-1-one
(0.90 g, 4.18 mmol) in dry N,N-dimethylformamide (10 mL) was added potassium
carbonate (1.16 g, 8.36 mmol) and fert-butyl bromoacetate (1.22 g, 6.27 mmol) at
room temperature and the resulting mixture was stirred for 2 hours, then extracted
with ethyl acetate (25 mL x 3), washed with water (25 mL x 3), dried over anhydrous
sodium sulfate, filtered, and concentrated in vacuo to afford (3-chloro-2-fluoro-
5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester (1.32 g, 96%),
which was used in the next step without further purification. MS cald. for
C16H1sCIFO4 328, obsd. 329 [(M+H)"].

(5-Amino-3-chloro-2-fluoro-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid
tert-butyl ester
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0* a yl oxyFacetic acid s, 1 H, 6.73 (br. s, 1

H, 4.38 (s, 2 H), 4.29- 4.36 (m 1 H), 2.36-
wQ2ngo(sme 2 H, 1.70- 0 OH 1.93(m 1 H), BCHEP2009/060140
1.70 (m 3 H). WO 2010/ 018109PCT/ EP2009/ 060140
- 58 -
N
cl

E
O

)YOLO
To a stirred and ice cold solution of (3-chloro-2-fluoro-5,6,7,8-tetrahydro-naphthalen-
1-yloxy)-acetic acid tert-butyl ester (1.32 g, 4.01 mmol) and ammonium acetate (4.7
g, 61.0 mmol) in methanol (21 mL) was added sodium cyanoborohydride (504 mg,
8.02 mmol) under nitrogen. After 10 minutes of stirring at room temperature, the
reaction mixture was heated at reflux for 4 hours. The solvent was removed under
reduced pressure and to the residue was added saturated sodium bicarbonate
solution (10 mL). The resulting solution was extracted with dichloromethane (25 mL x
3). The organic layers were dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo to afford (5-amino-3-chloro-2-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy)-acetic acid tert-butyl ester (1.26 g, 98%), which is used in the
next step without further purification.

[6-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-chloro-2-fluoro-5,6,7,8-

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

Q2
NS CF,
cl
. CF,
L

Aok

To a solution of (5-amino-3-chloro-2-fluoro-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-
acetic acid tert-butyl ester (125.0 mg, 0.38 mmol) and 3,5-di-
(trifluoromethyl)benzene-1-sulfonyl chloride (0.117 g, 0.38 mmol) in dry
tetrahydrofuran (5 mL) was added diisopropylethylamine (0.2 mL, 0.94 mmol) at 0 °C
under nitrogen. After 2 hours of stirring at room temperature, the reaction mixture
was concentrated in vacuo. The residue was partitioned between ethyl acetate and

water. The collected organic layers were dried over anhydrous sodium sulfate,
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-71 - 1-49 [ (R -3-Bromp-5- (2, 4-dichloro-

benzenesul fonyla mno)-5,6,7,8- tetrahydro-
woaphoksaben- 1- vyl oxyFaceti c acid 13.00 (br. s,PQI/ER2009/060140

8.61 8.04 (d, J =88 Hz, 1 H, 7.9 (s, 1 H, 7.65 (d,

J =85 Hz, 1H), 686(3 53;) 6.76 (s, 1 H), 4.67

(s, 2I—I),428(br S, 45 (br. s, 2 H, 1.83
flltemd agd congpntrated upder @dmceﬁ pre_ssHye Gsdame \ch@matography (silica

H 1
o sl PadTgedn§% epph i gty Be VSIS guggometny-
belmeeh@swfsuylbaﬂyd))-&ShISE)-Qmuoﬁo-El)G,7,8.-t96al(1§ttrro-na‘phl-Hi\dEE‘érS\l -yloxy]-
2Rl By Bde g S ter 1P R . 1%4), WS CaldsHr CaptapIF/NOSS 605, obsd.
602, [WZHEB]I et rahydro- napht hal en-1- 4 70 (m 1 H, 3.51

(s, 6 , 2.50-2.55 (m 2 ,S--- - o YyloxyFacetic

acid H, 1.54-1.91 (m 4 H)
[(R)-5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)- 3-chloro-2-fluoro-

5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid

\\ //

O O
To a stirred solution of [5-(3,5-bis-trifluoromethyl-benzenesulfonylamino)-3-chloro-2-
fluoro-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl ester (163.4 mg,
0.27 mmol) in tetrahydrofuran (4 mL) were added an aqueous (2 mL) solution of
lithium hydroxide (0.036 g, 0.87 mmol) and methanol (1 mL) at room temperature
and the resulting reaction mixture was stirred for 2 hours. The solvent was removed
under reduced pressure. The residue was diluted with water (15 mL) and acidified
with dilute hydrochloric acid, which resulted in the formation of a precipitate. The
resulting mixture was extracted with ethyl acetate (15 mL x 3). The combined
organic layers was washed with water (15 mL x 3), dried over anhydrous sodium
sulfate, filtered, and concentrated in vacuo. Column chromatography (silica gel, 100-
200 mesh, 50% ethyl acetate in hexane) gave [5-(3,5-bis-trifluoromethyl-
benzenesulfonylamino)-3-chloro-2-fluoro-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-

acetic acid (130.4 mg, 88%). MS cald. for CxHsCIF;NOsS 549, obsd. 548 (ESI™)
[(M-H)].

Chiral separation by super fluid chromatography (SFC) (Thar Technologies, Inc.’s
Multigram® 1l instrument AD column, 100 bar back pressure, 35 °C oven, 10%

methanol in carbon dioxide at 70 ml/min) gave (R)-[5-(3,5-bis-trifluoromethyl-



OOH 1-51 [(R)-3-Brono-5-(3- (300 Miz, CDCI3) 7.74 5604

os ,0 nethoxy-5- (s, 1 H, 7.59 (s, 1 H, NS

wao eitblosiponet hyl - benzenesul fonyla 7.35 (s, 1 POT/EB2069060140
(d, J = 1.8 Hz, 2H) 538(d r=l"'WsSi
m no)-5,6,7,8- J 8.5 Hz , 4.61 tetrahydro-

(s, 2 H), 430 - 4.50 naPnha|en1-(m1H),391
ber\(zsnesaJlﬂaﬁylamlnqk@mplpabétﬂuor@ré;ﬁj?z -tefrahydroTaphihalen-fyloxyl-

acefp 28ici88 o) ot Nk (H00 M2 DBl s 3% Bt 30M). g0 (@

J=J.9Hg, 2H), 8.54 (s, 1 H), 8.45 (s, 2 H), 6.63 (d, J =6.8 Hz, 1 H), 4.67 (s, 2 H),
4.46 - 4.57 (m, 1 H), 2.57 - 2.75 (m, 2 H), 1.70 - 1.83 (m, 1 H), 1.60 (m, 3 H); MS
cald. for CooH15CIF7NOsS 549, obsd. 548 (ES|+) [(M-H)+].

EXAMPLES 1-2 to 1-52

10

The following examples 1-2 to 1-52 were prepared in an analogous manner to

example 1-1 starting with commercially available substituted phenols and aryl

sulfonyl chlorides. Where appropriate, the examples were prepared from the

corresponding key intermediates IXa, Xlb, or Xlllc, as described above.

In cases

where the example is depicted as a single enantiomer, a chiral separation of

enantiomers was performed on the racemic final product, as described above.

Example | Systematic Name | 'H NMR (400 MHz, MS Structure
No. DMSO-dg) & ppm (M-H)-
1-2 [5-(3,5-Bis- (CDCl3) 8.39 (s, 2 H), 538
trifluoromethyl- 8.12(s,1H),7.06(d,J R
benzenesulfonyla | =8.1 Hz, 1 H), 6.80 (d, F
mino)-2-isopropyl- | J =8.1 Hz, 1 H), 4.88 SN F
5,6,7,8-tetrahydro- | (d,J = 8.1 Hz, 1 H), Hin\
naphthalen-1- 4.52-4.62(m, 1H), ©
yloxy]-acetic acid | 4.41 (s,2 H), 3.13 - F F
3.30 (m, 1 H), 2.80 F
(ddd,J=172,53,51
Hz, 1 H), 2.56 - 2.67 O
(m, 1 H), 1.73-1.91 :Z
(m,5H),1.20(d,J = ©
7.1Hz, 6 H) o
r
1-3 [5-(3,5-Bis- 12.90 (br. s, 1 H), 8.51 510 Al
trifluoromethyl- (br.s, 1 H),8.50 (d, J N

benzenesulfonyla
mino)-2-methyl-
5,6,7,8-tetrahydro-
naphthalen-1-
yloxyl]-acetic acid

=8.3Hz,1H), 844 (s,

H),6.91(d,J=8.0
Hz, 1 H),6.65(d,J =
8.0 Hz, 1 H), 4.50 (br.
s, 1H),4.29 (s, 2 H),
2.54-2.74 (m, 2 H),
217 (s,3H), 1.65 -
1.86 (m, 1 H), 1.56 (br.
s, 3 H)




NS r trifluoromethyl- Hz, 1 H), 8.13 (d, J = ='W
benzenesul fonyla 8.2 Hz, 1 H, 805 (d, J r
worRnop1E9s, 7,8- = 7.8 Hz, 1 H), 8.02 (s, | SO PCI/EP2009/060140
tetrahydro- 1 H), 6.90 (s, 1 H), napht hal en-1- 6. 57
(s, 1 H, 4.74 (s, 2 ylgég_l:acetic acid H, 4.39 -
4.56 (m 1 H, 2.38 - 2.48 (m_2 HQX H. 1.70 -
1-4 1. 86 5%&15 Bis- H) 12.88 (7s.-1 H), &48 ( m523 H) N,
uoromethyl- -8.52(m,2H),8.45 F
benzenesulfonyla | (s,2 H),6.94 (d,J = 5
mino)-2-ethyl- 7.8 Hz,1H),6.69(d,J Hn Y
5,6,7 8-tetrahydro- | =7.8 Hz, 1 H), 4.47 - P F
naphthalen-1- 4.54 (m, 1 H), 4.28 (s, F
yloxy]-acetic acid H),2.52-2.72(m, 4
H), 1.66 - 1.82 (m, 1 ©
H), 150 -1.67 (m, 3 o:Z
H),1.10 (t, J=7.3 Hz, 3 on
H)

1-5 [5-(3,5-Bis- 8.50 (s,1H),842(s,2 | 544 R
trifluoromethyl- H), 6.56 (s, 1 H), 4.42 - A
benzenesulfonyla | 4.53 (m, 1 H), 4.30 (s, o,
mino)-3-chloro-2- H), 2.54 - 2.70 (m, 2 HN Y
methyl-5,6,7,8- H),2.17 (s, 3 H), 1.68 - o P F
tetrahydro- 1.80 (m, 1 H), 1.56 - F
naphthalen-1- 1.68 (m, 3 H)
yloxy]-acetic acid ©

=
OH

1-6 [5-(3,5-Bis- 13.07 (br. s, 1 H), 8.63 530 R
trifluoromethyl- (d,J =8.1Hz, 1 H), A
benzenesulfonyla | 8.54 (s, 1 H), 8.46 (s, 2 o5
mino)-3-chloro- H),6.78 (d,J = 1.6 Hz, NS
5,6,7,8-tetrahydro- | 1H),6.37 (d,J=1.6 o P F
naphthalen-1- Hz, 1 H),4.71 (s, 2 H), F
yloxy]-acetic acid | 4.44 - 4.63 (m, 1 H),

2.54-2.70 (m, 2 H), °
1.69-1.85(m, 1 H), OZZ
1.60 (m, 3 H) OH

1-7 [5-(3,5-Bis- 13.04 (br. s, 1 H), 8.62 530 Q, 0 FoF
trifluoromethyl- (d,J =8.3Hz, 1 H), _S
benzenesulfonyla | 8.53 (s, 1 H), 8.46 (s, 2 N F
mino)-2-chloro- H),6.79 (s, 1 H), 6.38
5,6,7,8-tetrahydro- | (s, 1 H), 4.73 (s, 2 H),
naphthalen-1- 4.45-4.60 (m, 1 H), ol P F
yloxy]-acetic acid | 2.42 - 2.49 (m, 2 H), F

1.70-1.83 (m, 1 H), ©
1.53-1.70 (m, 3 H) /E
0" o

1-8 (R)-5-(3,5-Bis- 13.08 (br. s, 1 H), 8.62 530 .
trifluoromethyl- (d,J =8.1Hz, 1 H), ol
benzenesulfonyla | 8.54 (s, 1 H), 8.46 (s, 2 N >
mino)-3-chloro- H),6.79(d, J =14 Hz, cl H
5,6,7,8-tetrahydro- | 1 H),6.38(d,J=14 \@ .
naphthalen-1- Hz, 1 H),4.71 (s, 2 H), e
yloxy]-acetic acid | 4.47 - 4.58 (m, 1 H), o

2.40-2.61(m, 2 H), /l/i
1.70 - 1.84 (m, 1 H), o
1.55-1.71 (m, 3 H)




Resol ved using chiral chromatography using Thar
Technologies, Inc.'s Multigran(r) IIl instrunent,
w@20100kg10) OD col um 3x25 cm 25% et hanol S5EXAVPEE2089/160140

{5-1(315-Bi s-trifl uoronethvi

- benzenesul f onv1l) - net hyl -

m nol - 3-chl oro- 2-f | uor o- 5.
5,6, 7, 8-tetrahvdro-napht hal én- 1-vi oxv}-acetic aC|d
-9 WO 2[@13)‘?-@%109@}397320@97 Uﬁ@ﬁAo 548 i
00 trlﬂuoromethy = 81 Hz ,
[5- n gyfl fll zenesul fony1) -, -am
i no) fru - 2- tiet rahydra;n ht hal en-
-y laxy hy@g_etl cC a¢ 2t.|;ent49bm;yl ester |5 T ol ed
sol {uiabmtRal@i-1- (m 1H),254-273 F
[ 5-{(y&xg-doet-acidi fl(mozbmatmyi 8benzenesulif onyl’gam no) - 3-ch
| orlo- 2- (m,1H),1.52-1.69 o
fl uor o- 5,6, 7, 8 té‘[“r%'ﬁ)ydro napht hal en- 1-yl oxy] - acetic
Acidd + Avt it gl lactaoar  (Avanmnm 1 oOtHHh—ctoeop—(160 A
avl \C SO ST C'J/ \J.UJ =
0 o BORTRES ( Rt NE LR for A8 de (2.5, mi) v
addegd n%@ﬁﬁ&yﬁm cger @rg&tzez 1059 g, 0./42 mmolg9 and
et [hyihojioib@e ( Q.H)2 68l,7.88.(312 ol ) . The reastipon
m Xt 6, &8\arahsitd- ri b 9204, /2= hede,s| at r od t teo
and rnehethalext-r act éd-l);L‘OG&MSI?rH)et hyl acet at el (15
The ¥ovlaseticedidor é4l7él"9e1r'é) wer e washed with vvater
(15 nmL x 3), dri W ous sodijum sul f at e, c
filitered, and ccr}&éggrl_%lt er reduged pressure to
gi vie
1-11 [ O-{([3-ChroR-552UL | TH190b (e Ny, slsgnzengsuliT onyl ) - net hyl -
i na)dichloro- (d,J =93 Hz, 1 H),
3- cleoremegufpryiaor, (&(15 (@ﬁ%lﬁeﬂr ahydr o-rapht ha en 1-yl ox
y]-a{ﬁié‘?)'r5er6,7a%—i dt t7;ﬁu(7ti J%%t*ér (156.( : \Nhl ch
was Elté?é‘ "Pn the rié’i%_t] %h ﬁés\glétﬁout furth
pun’F"P ?EJbbacd 669(31 7
{5- { H}j? 'Hng %enzenesul fonyl ) - met h
m no] 3 chl oro- 2 QY. 9246 54 (B-1t et r ahydr o- napht hal en-
-ylloxy}-acetic ELC2II-Q 1. 128'9)1(6} 18109PCT/ EP2009/ 060140
Starting with H),1.53-1.67 (m, 3
[ 5-|(3, 5-bi s-triflHlor omet hyl - benzenesulif onyl) - met hyl -
1121 MO)[535 &-BEDT 0- 21308 (s, 1 H), 8.63 (d, N
f | uariokntethyl- 8- tat:rgahuginm reght hal en- 1- vyl oxg]ﬂ c
aci [hehemesufortylal |€stiet),8.4656 12H)an, anal ogous rrek @ to
exanphe-213-1, 6.81 (s, 1 H),4.51- i
L5-I¢ h@fcb$§718r|fl4tﬁ3r(f6n19'ﬂh I48(§enzenesulf§@?® 5
net tfat%i ) (Tz_ﬁ'fo%%“ I([E‘1o 0-5, 6, 7,8t 6t rahydr o- nap
ht h a%y]/éé} S%l ‘ﬁg wals obt ai|ned” 69% . 1H
NIV 4) B 13,05 (bf. &% 1 H), 8.58
(sl ,856(,2 , 6.72 (d, J =1]6.8 Hz, 1H)
5.9 - ??(m |—n471(d1:1"|—|7,7|—n, 60
113 (g, g 52, _1 z13 " (g 1462 ]
1.56¢ S@i)(dzyj 1H; M o
C2+4 g Ph3s (dd (M Ht) . 22
to yckb.€ foI Il @w, gg@xmrp&@,@ 2-2 to
pr epabadamm an analogausHaener| to exa
caslefoxyifeeete abide [éxam)| x78-2.9epicted asg a Si ngI e cl
enanti oner, a chi(hal Hs@parsa Hon of enanti omers was
perif ormed on the 2r4§cé’r419émf1|'7'1)al product, as 15
desicri bed above. @g li’r‘p%ﬁq 1-50 Syist emat ijc Name 1H NWMR
(400 MHz, DI\/SOC@)L it ¥4H) - Stducture 2-2
{5187 5-Brs=1289(br—s; 1 t+) ;855524
trifluoronethyl- (s, 1 H, 852 (s, 2 H,
benzenesul fonyl)- 7.01 (d, J =7.7 Hz, 1 QO 41/

nmet hyl - am no] - 2-



H, 6.75 (d, J = 7.7 Hz, nmethyl-5,6,7,8- 1 H), 5.17

- 532 (m 1 tetrahydro- naphthalen-1- H), 4.33 (s,
WQ2Hp/0180¥0 - 2.82 (m 1 H), 2.58 - 0* yl oxXyRECHERLI002060140

acid 2.64 (m 1 H, 2.56 (s, 3 H, 2.19 (s, 3 H),

1.73 - 1.88 (m 1 H), 1 .46 - 172(m3H)O—I

WO 2010/ 018109PCT/ EP2009/ 060140 - 74 - 2-

1-14{ 5-[@@@(8‘5@4tr|1f3m3®bro€rr&ﬂ-hﬁ62 oeﬁz@nesul fonyl -
met h Fin‘Pn no] - 2-| (@ t»hy$0526‘ tetrahydro-"
napht® 'f?”y'%ll (d et é'CI i 12. 86 C@f)’\
8. 55 uorgy 05 (d, °/ @
H , jalen-- Tgﬁ L 4.39'|(m" 2 H) 2 57
(s, acetio 21'=26§ﬂlz 47) 1.72 -1 1.88 (m 1H)
1.43 - "H), 6.80 |(zhi), d2F- 383( 538 cpg S 41/ 0~
(

m{3 H, 1.12 (tH)26B(br.§:ﬂH)3 Hz, 3 H)
1.83 (br. s, 1 H), 1.52 -

1.75 (m, 3 H)
1-15 [5-(3-Bromo-5- 13.09 (br.s, 1 H),8.53 | 560/562 ¢
trifluoromethyl- (d,J =8.3Hz, 1 H), F

benzenesulfonyla | 8.38 (s, 1 H), 8.31 (s, 1

mino)-3-chloro-2- | H), 8.14 (s, 1 H), 6.67 OY\O i Br
fluoro-5,6,7 8- (d,J=6.8Hz, 1H), o 0\9/
F

tetrahydro- 4.68 (s,2H),4.44 -
naphthalen-1- 4.52 (m, 1 H), 2.57 - s
yloxyl-acetic acid | 2.72 (m,2H), 1.70 -

1.80 (m, 1 H), 1.59 (br.

s, 3 H)

1-16 [3-Chloro-5-(3- 13.05 (br.s, 1 H), 8.54 | 480/482 '

fluoro-5- (d,J =8.1 Hz, 1 H),
trifluoromethyl- 8.13(d,J=9.0 Hz, 1 o Ne 2O \F
benzenesulfonyla | H), 8.05 (d, J = 7.3 Hz, Y o § g
mino)-5,6,7,8- 1H),8.02 (s, 1H), © ©
tetrahydro- 6.80(d,J=1.4Hz, 1
naphthalen-1- H),6.46 (d,J =1.4 Hz, F
yloxy]-acetic acid 1H),4.74 (s, 2 H),

4.44 - 452 (m,1H),

254 -2.60 (m, 1 H),

242 -2.48 (m,1H),

1.70-1.84 (m, 1 H),

1.47 -1.70 (m, 3 H)

1-17 [5-(3-Bromo-5- 13.05 (br.s, 1 H), 8.54 | 540/542 '

trifluoromethyl- (d,J =8.6 Hz, 1 H),
benzenesulfonyla | 8.38 (s, 1 H), 8.32 (s, 1 o Ne 2O RNL_F
mino)-3chloro- | H), 8.15 (s, 1 H), 6.80 N o ; !
5,6,7,8-tetrahydro- | (d,J = 1.6 Hz, 1 H), © ©
naphthalen-1- 6.43(d,J=1.6Hz, 1

yloxy]-acetic acid H),4.74 (s,2H),4.41 -
4.53 (m, 1H),2.53 -
2.60 (m, 1 H),2.40 -
2.49 (m, 1 H), 1.75 (br.
s, 1H),1.54-1.71 (m,
3 H)




OH 2-4 {5-[(3,5-Bis- 13.09 (br. s, 1 H), 8.57 544
trifluoronethyl- (s, 1 H, 855 (s, 2 H),
whempemsasul fonyl)- 6.83 (d, J = 2.0 Hz, 1 0 PCT/EP2009/060140
nmet hyl -am no]-3- H), 6.49 (s, 1 H, 524 - "--- " \\0
chloro-5,6,7,8- 5.32 (m 1 , 4.74 (dd, N
tetrahydro- J = 18.3, 16.4 Hz, 2 H, C
1-18naphi(Ried-Sera-5- 2. [6067((br, 5.3 I-H)f} 062 4462 11010  © c
yl ok 4%@%& Iaam(égJZ: &@ﬁ , 1.79 - 1@@%
1 H g s 4l 377(27 P 152 4R w
tetrahydro- 2 0 Hz, 1 H),6. 75 (s 1 c
naphthalen-1- H), 6.67 (s, 1 H), 4.64 \@(j
yloxyl-acetic acid | (s, 2 H), 4.31 (br. s, 1
H),2.45-2.50 (m, 2 o
H), 1.75-1.93(m, 1 /]/i
H), 1.51-1.66 (m, 3 07 "OH
H)

1-19 [5-(3,5-Bis- (300 MHz, DMSO-dg) 597" o, , R
trifluoromethyl- 13.07 (br.s, 1 H), 8.63 NS
benzenesulfonyla | (d,J =8.2 Hz, 1 H), B F
mino)-3-bromo- 8.54 (s,1H),8.46 (s, 2
5,6,7,8-tetrahydro- | H), 6.89 (s, 1 H), 6.49 F F
naphthalen-1- (s,1H),4.73 (s, 2 H), F
yloxyl-acetic acid | 4.46-4.60 (m, 1 H), ©

2.33-2.47 (m, 2 H), L
1.52-1.82 (m, 4 H) Ho™ "o

1-20 [(R)-5-(3,5-Bis- 0, 0 FooF
trifluoromethyl- NS
benzenesulfonyla . F
mino)-3-bromo-
5,6,7,8-tetrahydro- \(;() F F
naphthalen-1- F
yloxy]-acetic acid LO

HO O

1-21 [3-Chloro-2-fluoro- | 13.36 (br. s, 1 H), 8.52 | 498/500 ¢
5-(3-fluoro-5- (d,J =8.3Hz, 1 H), F
trifluoromethyl- 8.13(d,J=8.8Hz, 1 o Ne O R
benzenesulfonyla | H),8.04 (d,J =7.8 Hz, Y\O S|/
mino)-5,6,7,8- H), 8.01 (s, 1 H), © ©
tetrahydro- 6.70 (d,J =6.8 Hz, 1
naphthalen-1- H),4.68 (s, 2 H),4.41 - F
yloxyl-acetic acid | 4.53 (m, 1 H), 2.57 -

2.73 (m,2H),1.69 -
1.82 (m, 1 H),1.54 -
1.69 (m, 3H)

1-22 [5-(3,5-Bis- 12.92 (br.s, 1 H), 8.53 e
trifluoromethyl- (d,J =7.8Hz, 1H),
benzenesulfonyla | 8.51 (s,1H),8.45(s, 2 o /57(
mino)-2-fluoro- H), 7.00 (dd, J =117, ST
5,6,7,8-tetrahydro- | 8.7 Hz, 1 H), 6.76 (dd, °
naphthalen-1- J=8.7,5.1Hz,1H),
yloxy]-acetic acid | 4.62 (s, 2 H), 447 - F

4.57 (m, 1 H), 2.56 - O
2.81 (m,2H),1.66 - O,K
1.83 (m, 1 H), 1.48 - °
1.66 (m, 3 H)




(ml1H OH2-5{(R-5-[(3,5-Bis- 544 u_ u_ ILL:u_

C%uk O (0 O trifluoromethyl benzenesul fonyl)-
woredlbgpisiem no] - 3- chloro-5, 6, 7, 8- PCT/EP2009/060140

t et rahydr onapht hal en- 1- yl oxy}-acetic acid 2-6

{3-Chloro-5-[(2,4- 12.33 - ?}i.gg(m 1 H, 476/47

dichloro- 8.10 (d, 8. .18 benzenesul fonyl) -

IU'l

J
1-23H) , WR)%(3(5®BiS J 310 ), met hyl -ami|no] - 1 Hp,.o7. 68 r
( ddj trifluopng:tiy &03-96 8L 2 HY.r ahydro- 2.0 Hz, 1n
6. 83b §e”ei“'f°”§’('y_ agh 85( ’Iz,é?ﬁ)?tg_%ygbxy} - acdt  o_aaj ¥
6.78 5, ,g/:s tgr dro-4'._Jg:41. Z'1H), 45 0(5, 5.6 Hz,
naphthalen-1- (br.s, 2 H), 4.44-4.52
yloxyl-acetic acid | (m, 1 H), 3.45 (s, 3 H),
2.80 (br.s, 1 H), 2.36-
2.46 (m, 1 H), 1.68- ©
1.82 (m, 1 H), 1.62 (br.
s, 3 H)

1-24 [5-(3,5-Bis- (300 MHz, DMSO-ds) 596" o, 0 FF
trifluoromethyl- 12.99 (br. s, 1 H), 8.62 N
benzenesulfonyla | (d,J =7.5Hz, 1 H), ‘ F
mino)-3-phenyl- | 8.47 (s, 3 H), 7.28- O‘
5,6,7,8-tetrahydro- | 7.48 (m, 3H), 7.24 (d, F F
naphthalen-1- J=75Hz,2H),6.92 ) F
yloxy]-acetic acid | (s, 1 H), 6.4 (s, 1 H),

4.79 (s, 2 H), 4.64 (br. i
s, 1 H), 2.63-2.76 (m, om °

1H), 2.5-2.57 (m, 1
H), 1.74 (br. s, 4 H)

1-25 [(R)-5-(3,5-Bis- P R

trifluoromethyl- N
benzenesulfonyla F
mino)-2-chloro-

5,6,7,8-tetrahydro- N F F

naphthalen-1-

yloxy]-acetic acid LO
o7 o
1-26 [2,3-Difluoro-5-(3- | 12.91 (br. s, 1 H), 8.52 F

fluoro-5- (d,J =8.3Hz, 1 H), F
trifluoromethyl- 8.12(d,J=7.8Hz, 1 o Ne O F,
benzenesulfonyla | H), 8.04 (d, J =7.8 Hz, Y o 2
mino)-5,6,7,8- 1H),8.01(s,1H), o ©
tetrahydro- 6.64 (dd,J=11.2,7.8
naphthalen-1- Hz,1H),4.71(d,J = F
yloxyl]-acetic acid 2.0Hz,2H),4.33 -

4.56 (m, 1 H),2.53 -

2.72 (m,2H),1.67 -

1.82 (m, 1 H), 1.47 -

1.67 (m, 3H)

1-27 [3-Fluoro-5-(3- 12.69 (br.s, 1 H), 8.52 £

fluoro-5- (d,J =8.3Hz, 1 H),
trifluoromethyl- 8.12(d,J=8.3Hz, 1 o Ne O F
benzenesulfonyla | H), 8.00 - 8.08 (m, 2 Yo ~s%
mino)-5,6,7,8- H),6.66 (d,J =10.3 o) 0
tetrahydro- Hz,1H),6.31(d,J =
naphthalen-1- 8.8Hz,1H),4.70 (s,2 F

yloxy]-acetic acid H),4.39-4.51 (m, 1
H),2.51-2.58 (m, 2
H),1.75 (br. s, 1 H),
1.47 -1.69 (m, 3 H)




1.1" OH H, 4.72 (s, 2 H, 2.66 - 2.76 (m 1 H),
2.64 (s, 3 r 401 ci H, 2.54 (br. s, 1 H), 2.28

w0 20048810m 1 H), 1.54 - 1.97 (m 3 H 2PTT/EP2009/060140
{5-[(3,5-Bis- 13.05 (br. s, 1 H), 8.57
trifluoronmethyl- (s, 1 H), %655 (s, 2 H,
benzenesul fonyl)- 6.90 (s, , 5.25 - 0,,s

1-28 et hiph(3-8romoeg) - 2, 31305(@2s(1m 8152Hb, 4.51 (s, 2 No
dich'l”ﬂﬂoﬁmﬂiztlfg' (dgzr)(sz' Hi. 87 (m 1 H), ; i
Eﬁ: ‘?ln %gfft h%t é_ s1H§2§g s, 3 H)Qﬁ}\g 6\%//0 FF

ydro- (dJ 112Hz1H 0 o

naphthalen-1-
yloxyl]-acetic acid

6.30 (d,J =8.8 Hz, 1
H),4.71 (s, 2 H), 4.39 -
452 (m,1H),241-
2.48 (m, 2 H), 1.75 (br.
s,1H),1.58 (br. s, 3

H)
1-29 [5-(3-Bromo-5- 13.06 (br.s, 1 H), 8.52
trifluoromethyl- (d,J =7.8Hz, 1H), F
benzenesulfonyla | 8.38 (s, 1 H), 8.31 (s, 1 o Ne O Foor
mino)-2,3-difluoro- | H), 8.15 (s, 1 H), 6.63 Yo 8%
5,6,7,8-tetrahydro- | (dd,J=11.2,7.3 Hz, 1 e} o} F
naphthalen-1- H),4.72 (s, 2 H), 4.29 -
yloxyl-acetic acid { 4.51 (m, 1 H), 2.55 - Br
2.65 (m, 2H), 1.69 -
1.82 (m, 1 H), 1.49 -
1.69 (m, 3 H)
1-30 [5-(2,4-Dichloro- 13.05 (br.s, 1 H), 8.62
benzenesulfonyla | (d,J =8.8 Hz, 1 H), F
mino)-2,3-difluoro- | 8.05 (d, J = 8.5 Hz, 1 o Ne O cl
5,6,7,8-tetrahydro | H),7.94 (d, J =2.0 Hz, Yo \ﬁ/
-naphthalen-1- H), 7.66 (dd, J = 8.5, o) o]
yloxyl-acetic acid | 2.0 Hz, 1 H), 6.83 (dd, cl
J=115,7.6 Hz, 1 H),
472 (s,2H),4.19 -
4.35 (m, 1 H), 2.60 (br.
s,2H),1.83 (br.s, 1
H),1.50-1.67 (m, 3
H)
1-31 [5-(2,4-Dichloro- 13.05 (br. s, 1 H), 8.60

benzenesulfonyla
mino)-3-fluoro-
5,6,7,8-tetrahydro-
naphthalen-1-
yloxyl]-acetic acid

(d,J = 9.3 Hz, 1 H),
8.06 (d, J = 8.3 Hz, 1
H), 7.93 (d, J = 2.0 Hz,

H), 7.66 (dd, J = 8.3,
2.0 Hz, 1 H), 6.67 (dd,
J=11.0,2.2 Hz, 1 H),
6.53 (dd, J =10.0, 2.2
Hz, 1 H),4.72 (s, 2 H),
4.25-4.37 (m, 1 H),
2.50 (s, 2 H), 1.74 -
1.92 (m, 1 H), 1.49 -
1.71 (m, 3 H)




a

1.75 (m 2 H),

53 (br. S.

wQemoAsu84 09PCT/ EP2009/ 060140 -

am no]j - 3-

{5-[(3,5-Bis- trifluoronethyl -
met hyl -

chl or o- 2-

Wy

*0 yloxy}-acetic acid 1.89 (m 1 H),
1.

1.58 -
WO

2- BCT/EP2009/060140

benzenesul fonyl) -
hyl -

5,6,7, 8-tetrahydro-

napht hal en-1- yl oxy}-acetic acid 12.96 (br s, 1 H
1-328. 5[7[5-(2,8-Dichlofdy , 81384 (Brss, 121) H)69 .69 (s, 1 H, B.21 -
H) , @”6%16 ldfonxla = (9. 9. WZ 11H 2. 60 (s, 3 .40
_2 Lg({ 2 2( "1.81 (Hro 1,455
-1 T f _1 4136 (s,| 210'° | i
@]
2-9| %26 950- benzenesul f ony
met hy Yanm no ZU(Q{ @H5a2%0?br8' t et r ghydr o- 5
napht hal en- 1- quxyhjaQGLnggaﬁld 13.13 (br. s, 1 H),
8.08B (t, J = 1.5 H#),149HH.71(k, 81 - 7.83 (m 2 H), 6.93
(d,|J = 6.6 Hz, |{IHH), 4.96 (dd,{J = 10. 3, 54Hz 1
H) .14 67 (s, 7|— 7mrm1|—[¢,76(q 75
1-33( pr [5g25-9 ro- q 03(2‘ ék@ 671 H, 1.]72 - 8 m
H) , & _?ﬁjﬁ)ﬁ’bﬁ% %E /49| 8 a1401 o| o
|14 6§8mmmwm- szH 667@J- ‘”O
naphthalen-1- 10.8 Hz 1 H), 6.51 (d,
yloxy]-acetic acid J=98Hz 1H)4.71
(s,2H),4.26-4.44
(m,1H),2.50 (br.s, 2
H), 1.85 (br. s, 1 H),
1.63 (br.s, 3 H)

1-34 {2,3-Difluoro-5-[5- | 12.82 (br. s, 1 H),9.10 F
(3-isopropyl- (s,1H),845(d,J= F
phenyl)-pyridine-2- | 8.3 Hz, 1 H), 8.39 (dd, o o N\ g20
sulfonylamino]- J=8.2,1.7 Hz, 1 H), T\ NS
5,6,7,8-tetrahydro- | 8.06 (d, J = 8.2 Hz, 1 AN
naphthalen-1- H),7.70 (s, 1 H), 7.64
yloxy}-acetic acid | (d,J =7.3Hz, 1 H),

7.48 (t,J=7.3 Hz, 1
H),7.39(d,J =7.3Hz,
H), 6.91 (dd, J =
12.0,7.6 Hz, 1 H),
4.71 (s, 2 H), 4.34 -
4.61 (m,1H),2.85-
3.10 (m, 1 H), 2.57 -
2.66 (m, 2 H), 1.62 (br.
s,4H),1.28(d,J=6.8
Hz, 6 H)
1-35 {3-Fluoro-5-[5-(3- | 13.04 (br. s, 1 H),9.10 F

isopropyl-phenyl)-
pyridine-2-
sulfonylamino]-
5,6,7,8-tetrahydro-
naphthalen-1-
yloxy}-acetic acid

(d,J =2.0Hz, 1 H),
8.42 (d,J = 8.8 Hz, 1
H), 8.38 (dd, J = 8.0,
2.0 Hz, 1 H), 8.06 (d, J
= 8.0 Hz, 1 H), 7.70 (s,
H),7.64 (d,J=7.8
Hz, 1 H),7.48 (t, J =
7.8 Hz,1H),7.39 (d, J
=7.8Hz, 1 H),6.65
(dd, J = 11.2,2.0 Hz, 1
H), 6.61 (d,J =103
Hz, 1 H),4.71 (s, 2 H),
4.44 - 455 (m, 1 H),
2.91-3.07 (m, 1 H),
2.50 (br. s, 2 H), 1.53 -
1.90 (m, 4 H), 1.28 (d,
J=7.3Hz, 6 H)




2-10 {3-Chloro-5-[(2,5- dichloro- benzenesul fonyl) -
nmet hyl -am no] - 5, 6,7, 8-tetrahydro- napht hal en-1-
wazmm]slastetl c acid 8.06 (s, 1 H), 7.65 - 7.89PCTEPD09/060140
H, 6.76 (d, J =2.0 Hz, 1 H, 6.73 (br. s, 1 H), 4.94
(dd, J=10.3, 5.9 Hz, 1H)68467 (s, 2 H, 2.64 (s, 3
H, 2.61 (br. s, 1 H, 2.29 2.44 (m 1 H, 1.84 -
1-361. 93{Briyhloto-${f5-(341. |71B.04 (4r, 84 H)/H091| H), 1.51 - 1.771 (m 2
4r$<mr<sz'| @eoyl)a ép. 10)i 845, JD s| o 11401 a
{3 d’M”B'P 2,188 ’éﬁl) 6(d’ ehzenesul Reny "2
met h drg ]l f.o-1 187.do 8t tetrgnydro- oll
napht’ lh§| B4 o(gy1 H)aﬁg%éd% acid 13.07 (br. s, 1 H),
8. 1Oy| }aolet.c-a 5 #¥hz, 4 H7.468,90] (d, J|= 1.5 Hz, 1 H),
7.69 8.5574H2 1Hp, 798 )} 6.96 |(d, J = 6.6 Hz,
1H, 4 82 - 4. 98J:(TT3H11HB),6.2|563 (br. is, 2 H, 2.71 -
2.92 (m 1 H, 2(6681§'|)6373-{)3,,1257-2.62(m 1 H,
1.85 - 1.98 (m 7rs®H),1.83 (m [3H) 496/49 8 a
a1 0 0a W LAy IR EPo00Y) 060140 - 76 -
2-1p {5-[(3-Brongy il 'l,ggronmet hyl -
bengenesul fonyl) -1 gEmNY Hyady el + 3- 13.100 (br. s, 1 H),
8.43 (br. s, 1 I—I)J,:@_gfhg,&#gr s,{1 H, 8.21 (s, 1 H),
6.72 (d, J = 6.8 Hz, 1 H), 574/37 6 alelit],o Br
1-37 chl pKR)-32Brbino-o+(®- 'B1]44br-s 3 H)A. ({1rr b8sl),| A1 0o ,6 E
5, 6} ro@o-bet r ahydr(d-J A8.88z,(19}), 2 H), 2. 75 - N
trifluoromethyl- 8.44 (s,1H),8.38 (s, 1 H F
benzenesulfonyla | H), 8.21 (s, 1 H), 6.97 Br :
mino)-5,6,7,8- (s, 1 H),6.61 (s, 1 H), \E;E) Br
tetrahydro- 4.80 (s,2H),447-
naphthalen-1- 4.64 (m, 1 H), 2.58- 0
yloxyl-acetic acid | 2.76 (m, 2 H), 1.56- L
1.91 (m, 4 H) X
1-38 [(R)-3-Chloro-2- 13.01 (br. s, 1 H), 8.54 498 ¢l
fluoro-5-(3-fluoro- | (d,J =7.7 Hz, 1 H), F
5-trifluoromethyl- 8.13(d,J =8.1Hz, 1 o N .0 A\ _F
benzenesulfonyla | H), 8.04 (d, J = 8.0 Hz, Yo ’ %<©)<F
mino)-5,6,7,8- H), 8.01 (s, 1 H), 0 °
tetrahydro- 6.69 (d,J =6.8Hz, 1
naphthalen-1- H),4.67 (s,2H),4.42 - F
yloxyl-acetic acid | 4.52 (m, 1 H), 2.57 -
2.77 (m, 2 H), 1.68 -
1.85(m, 1H),1.49 -
1.70 (m, 3 H)
1-39 [(R)-5-(3-Bromo-5- | 12.96 (br. s, 1 H), 8.53 558 ¢
trifluoromethyl- (d,J =6.2Hz, 1 H), F
benzenesulfonyla | 8.38 (s, 1 H), 8.31 (s, 1 o \Ne O R
mino)-3-chloro-2- | H), 8.14 (s, 1 H), 6.66 Y\O S
fluoro-5,6,7,8- (d,J = 6.8 Hz, 1 H), o O F
tetrahydro- 4.66 (s,2H),4.40 -
naphthalen-1- 4.54 (m, 1H),2.56 - Br
yloxyl-acetic acid | 2.75 (m,2H), 1.71 -
1.85(m, 1H),1.51-
1.70 (m, 3 H)




napht halen-1- 2.90 (m 1 H), 2.59 (s, 3

yl oxy}-acetic acid H, 2.42 - 2.46 (m 1 H), 1.83
W@ Ro10/0s8104 H), 1.56 - 1.76 (m 2 H), 1.45 PCT/EP2009/060140
1.56 (m 1 H) 2-13 {5-[(3-Brono-5- 13 05 (br. s, 1
H), 8.42 554/55 a trifluor t hyl - J =6.4 Hz, 2
H, 6 benzenesul fonyl ) - hyl - am no] 3- 8.20 (s, 1
1-40H) , | BRIBBCHIgo-51 H)13.08.(&50s, (1$1), 8163H) , 48014 - 1111{'1"0 opg
o) @iﬂqﬁggg 6, 7(8J1%@Hah1 r.o- 5.25 (m 1 .73
(s, ( hapht hal €n--1- 1nd)Lp
2.5 mg 2%‘ @dm_ ?g%%gt" §'§1 c aci d Z%lf’dd _k%/\@\
18. nap -1 20Hz1H ),6.90 (d, J o

yloxyl]-acetic acid

=6.8Hz, 1 H), 4.68 (s,
2H),4.21-4.41 (m, 1
H), 2.59 - 2.70 (m, 2
H), 1.84 (br. s, 1 H),
1.48 - 1.69 (m, 3 H)

1-41 [(R)-3-Chloro-5-(3- | 13.34 (br. s, 1 H), 8.55 480 1%
fluoro-5- (d,J =8.2Hz, 1 H),
trifluoromethyl- 8.13(d,J=8.2Hz, 1 o N O F
benzenesulfonyla | H), 8.05(d, J =7.7 Hz, ﬁﬂo ‘ﬁ//
mino)-5,6,7,8- H), 8.02 (s, 1 H), o o F
tetrahydro- 6.79(d,J =13 Hz, 1
naphthalen-1- H), 6.46 (s, 1 H),4.72 E
yloxy]-acetic acid | (s, 2 H), 4.43-4.52
(m, 1H),2.39-2.51
(m,2H),1.75 (br.s, 1
H),148-1.70 (m, 3
H)
1-42 [(R)-5-(3-Bromo-5- | 12.97 (br. s, 1 H), 8.54 540 %
trifluoromethyl- (d,J =79Hz,1H),
benzenesulfonyla | 8.38 (s, 1 H), 8.32 (s, 1 o Ne O F
mino)-3-chloro- H), 8.15(s, 1 H), 6.79 Y\o ‘ﬁ’/
5,6,7,8-tetrahydro- | (d,J = 1.3 Hz, 1 H), o o F
naphthalen-1- 6.43(d,J =13 Hz, 1
yloxy]-acetic acid H),4.71(s,2H),4.42 - Br
453 (m, 1H),2.40-
2.50 (m, 2 H),1.69 -
1.83 (m, 1H),1.49-
1.72 (m, 3H)
1-43 [(R)-3-Chloro-5- 13.14 (br.s, 1 H), 8.70 462 ¢l
(2,5-dichloro- (d,J =9.0Hz, 1 H),
benzenesulfonyla | 8.03 (d,J =2.2 Hz, 1 cl
mino)-5,6,7,8- H),7.79 (dd, J = 8.5, OY\O Nz
tetrahydro- 22Hz,1H),7.76 (d,J 5 I
naphthalen-1- =8.5Hz,1H),6.79 (d,
yloxy]-acetic acid J=15Hz 1H),6.72
(d,J =15Hz, 1 H), cl
4.72 (s,2 H), 4.38 (br.
s, 1H),2.46-2.49 (m,
2H),1.76-1.96 (m, 1
H), 1.50-1.74 (m, 3
H)
1-44 {3-Chloro-2-fluoro- ¢

5-[5-(3-isopropyl-
phenyl)-pyridine-2-
sulfonylamino]-
5,6,7,8-tetrahydro-
naphthalen-1-
yloxy}-acetic acid




Hz, 1 H, 1.85 (br. s, 1 , 1.59- 1.77 (m 2 H),
1.45 - 1.59 (m 1 H 2-14 {3-Chloro-5-[(3- 13.09
W@ bo10/0s8104 H), 8. 14 494/49 a fluoro-5- - 8. 23PCTEPD09/060140
Hy, 8.06 (s, 6 trifluoronethyl- benzenesul fonyl)- 1
H, 6.83 (s, 1 H, 6.51 (s, H, 5.15- 5.23 (m
10111 .1, 0 opg so net hyl -ahino]- 5,6,7, 8-tetrahydro-
1-451 H)[-(25-PBhio; 2 )93 (7, 68 H)B.60]| = 16. 1
naphl@ermaqer@ﬁulfmnylaz 59 (=208 127% D 2. 86 (dd, T
p4
{lb(r) )%%etﬂydrci 5%0 77 (d_& J=185, 10} 5 hz,
nabhth 8 Hz, 1H),7.74 (d, J
yloxyl-acetic acid | =8.5Hz, 1 H), 7.06 &
(dd, J=11.6,8.7 Hz, 1
H), 6.91 (dd, J = 8.7,
5.1Hz, 1H),4.61 (s, 2
H),4.32-4.44 (m, 1
H), 2.67 (br. s, 2 H),
1.75-1.88 (m, 1 H),
1.53-1.66 (m, 3 H)

1-46 [5-(2,4-Dichloro- 12.94 (br. s, 1 H), 8.52 F
benzenesulfonyla | (d,J =9.0 Hz, 1 H), Hope
mino)-2-fluoro- 8.05(d,J =8.5Hz, 1 “O\[ﬁo s
5,6,7 8-tetrahydro- | H),7.91 (d, J = 2.1 Hz, o o
naphthalen-1- H), 7.65 (dd, J = 8.5, cl
yloxyl-acetic acid | 2.1 Hz, 1 H), 7.07 (dd,

J=117,88Hz,1H),
6.94 (dd, J =8.8,5.0
Hz, 1 H), 4.61 (s, 2 H),
4.22 - 4.39 (m, 1 H),
2.62-2.74 (m, 2 H),
1.83 (br. s, 1 H), 1.58
(br.s, 3 H)

1-47 {2-Fluoro-5-[5-(3- F HR
isopropyl-phenyl)- N5 (s
pyridine-2- HO o © %
sulfonylamino]- \\o(\
5,6,7,8-tetrahydro-
naphthalen-1-
yloxy}-acetic acid

1-48 [(R)-3-Bromo-5- (300 MHz, DMSO-d6) o, 0 §
(2,5-dichloro- 8.69 (br. s, 1 H), 8.00 87
benzenesulfonyla | (d,J =2.1 Hz, 1 H), Al
mino)-5,6,7,8- 7.77 (dd, J=8.8,2.1 Br :
tetrahydro- Hz,1H),7.73(d,J = \E;E) &
naphthalen-1- 8.8 Hz, 1 H), 6.74 (br.
yloxyl-acetic acid {s,1H),6.73 (br. s, 1 o

H), 4.38 (s, 2 H), 4.29-

4.36 (m, 1 H), 2.36- L
2.48 (m, 2 H), 1.70- ©” OH
1.93 (m, 1 H), 1.46-

1.70 (m, 3 H).




1.75 (m 2 H), 1.45 - 1.58 (m 1 H) 2-15

{3-Chloro-2-fluoro- 13.02 (br. s, 1 H), 8.19 512/51 a
w®2q10811bvor o-5- (t, J = 9.8 Hz, 2 H), 4 PCT/EP2009/060140

trifluoronmethyl- 8.06 (s, 1 H, 6.73 (d, J SI"O op r

40 benzenesul fonyl)- et h_yJ“-_arri nol- =6.4 H, 1 H),

5.07.5.22 (m_1 H., 4.70 (s, 2 -5.6,7.8-tetrahydro-H),

1-492. 8PIR)E-Brgme-517. 1113.00 (brapAtheal @nt 1508z,| 1 H), 2358 f's,

3 H (,2’4'd'Chg’FQ)x }- deet7 @188ild2. 40 - 2.48 (m 1,H5
1 83begﬁ?ne fon% |_|)8.047«|_(d?J,3:§.8 Hz, 1 1,76 (m| 2 : 4 O
" “I"'mmo)-5,6,7,8- H), 7.9 (s, 1 H), 7.65 : : al
tetrahydro- (d,J =85Hz,1H),
naphthalen-1- 6.86 (s, 1 H),6.76 (s, 1
yloxy]-acetic acid H), 4.67 (s,2 H), 4.28
(br.s, 1 H), 245 (br. s,
2H),1.83 (br.s, 1 H),
1.58 (br.s, 3 H)

1-50 [5-(3,5-Bis- 13.18 (br. s, 1 H),8.65- 593 A0 N
methanesulfonyl- | 8.85 (m, 4 H), 6.96 (br. HN/S S
benzenesulfonyla | s,1H),6.76 (s,1H)
mino)-3-bromo- 4.79 (br. s, 2 H), 4.57- Br
5,6,7,8-tetrahydro- { 4.70 (m, 1 H), 3.51 (s, =0
naphthalen-1- 6 H), 2.50-2.55 (m, 2 N
yloxy]-acetic acid H), 1.54-1.91 (m, 4 H) o]

OJ:M

1-51 [(R)-3-Bromo-5-(3- | (300 MHz, CDCls) 7.74 560" o, 0 oo
methoxy-5- (s, 1H), 7.59 (s, 1 H), N
trifluoromethyl- 7.35(s,1H),6.67 (d,J o : F
benzenesulfonyla | =1.8Hz, 2 H), 5.38 (d,
mino)-5,6,7,8- J=8.5Hz,1H), 4.61 O
tetrahydro- (s,2H),4.30-4.50
naphthalen-1- (m, 1H),3.91(s,3 H), 0
yloxyl-acetic acid | 2.42 -2.77 (m, 2 H), L

1.76 (br.s,4 H) HO™ ~O

1-52 [(R)-3-Bromo-5-(3- | (300 MHz) 13.04 (br. 524 o, 0 FoooF
fluoro-5- s,1H),855(d,J=8.2 NS
trifluoromethyl- Hz, 1 H),8.13(d,J= B : F
benzenesulfonyla | 8.2 Hz,1H), 8.05(d, J
mino)-5,6,7,8- =7.8Hz,1H),8.02 (s, \I;:[:j F
tetrahydro- 1 H),6.90 (s, 1 H),
naphthalen-1- 6.57 (s,1H),4.74 (s, 2 ©
yloxy]-acetic acid H),4.39-4.56 (m, 1 L

H),2.38-2.48 (m, 2 HO™ ~O
H),1.70-1.86 (m, 1
H),147-1.70 (m, 3
H)
" (M+Na)”

" Resolved using chiral chromatography using Thar Technologies, Inc.’s Multigram®

Il instrument, Daicel® OD column 3x25 cm, 25% methanol

EXAMPLE 241

{5-[(3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-3-chloro-2-fluoro-

5,6,7.8-tetrahydro-naphthalen-1-yloxy}-acetic acid




5

10

15

1H 2-16 {5-[(2,4-Dichloro- 13.03 (br. s,
10 460/ 46 benzenesul fonyl)- (d, J = 8.5 Hz,
9
I

1.
1 H), 8.
(1 (Hp/msao met hyl -am no]-3- 7.99 (d, J = 2.0 HeCT/LP2089/060140
I\ fluoro-5,6,7,8- tetrahydro- H), 7.68 (dd, J =
85, 2.0 Hz, 1 H), 6.70 (d, .;2Ie| Il napht hal en- 1-
= 11.7 Hz, 1I—|), 6.56 0 40 'yioxy}-acetic acid (d, J
:103Hz,1 a 4.88 0\4098(m1H) 4.71
(s, 2 H), 2.6 s, 3 H)\Né\@/%m (m 1 H,
0 o

[56-(3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino)-3-chloro-2-fluoro-

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

R CF
~N S
Cl
E CF,
@]

(02N O]

To a cooled solution of [5-(3,5-bis-trifluoromethyl-benzenesulfonylamino)-3-chloro-2-
fluoro-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl ester (example 1-
1, 9" step) (169.4 mg, 0.28 mmol) in N, N-dimethylformamide (2.5 mL) was added
potassium carbonate (0.059 g, 0.42 mmol) and methyl iodide (0.02 mL, 0.31 mmol).
The reaction mixture was stirred for 2 hours at room temperature and then extracted
with ethyl acetate (15 mL x 3). The collected organic layers were washed with water
(15 mL x 3), dried over anhydrous sodium sulfate, filtered, and concentrated under
reduced pressure to give [5-(3,5-bis-trifluoromethyl-benzenesulfonyl)-methyl-amino)-
3-chloro-2-fluoro-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl ester
(156.0 mg, 90%), which was used in the next step without further purification.

{5-[(3,5-Bis-trifluoromethyl-benzenesulfonyl)-methyl-amino]-3-chloro-2-fluoro-

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



10

15

2.26 - 2.44 (m 1 H), 1.89 (br. s, 1 H, 1.53 -
1.85(m 3H) WO 2010/ 018109PCT/ EP2009/ 060140 - 77 -
wQ@2@v/0{8e9 (3, 5-Bi s- trifluoronethyl- benzenesubPCTERI0)9/060140
met hyl -am no] -2- fluoro-5,6,7,8- 12.88 (br. s, 1 H),
8.55 (s, 1 H, 8.52 (s, 2 H) 7. 10 (dd J =11.7, 8.7
Hz, 1 H), 6.84 (dd, J = 7871 5. 22 -
S Thr \\F F O tetrahydr@w napht haI en 1- 5.30 (m

1H, 464 (s, 2 H, 278\.’&,@ QFH), ©S

yl oxy}-acetic acid 2057 s, 43 - 2.49 (m
1 H, 1.80 (br S, 50- 1.76 (m 2 H,
1.46 (br. s, 1 H) F,

Starting with [5-(3,5-bis-trifluoromethyl-benzenesulfonyl)-methyl-amino)-3-chloro-2-
fluoro-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl ester, using an
analogous method to example 1-1, [5-(3,5-bis-trifluoromethyl-benzenesulfonyl)-
methyl-amino)-3-chloro-2-fluoro-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid
was obtained (69%). "H NMR (400 MHz, DMSO-ds) & ppm 13.05 (br. s, 1 H), 8.58 (s,
1H), 8.56 (s,2 H),6.72(d,J=6.8 Hz, 1 H), 5.19-5.32 (m, 1 H),4.71 (d, J = 1.7 Hz,
2 H),2.60 (s,3H),2.54-288(m,2H),1.77-1.92 (m, 1 H), 1.56 - 1.76 (m, 2 H),
1.51 (m,1 H); MS cald. for C21H19Cl.FsNOsS 563, obsd. 562 (M-H").

EXAMPLES 2-2 to 2-33
The following examples 2-2 to 2-33 were prepared in an analogous manner to
example 2-1. In cases where the example is depicted as a single enantiomer, a

chiral separation of enantiomers was performed on the racemic final product, as

described above.

Example | Systematic Name | 'H NMR (400 MHz, MS Structure

No. DMSO-dg) & ppm (M-H)-

2-2 {5-[(3,5-Bis- 12.89 (br. s, 1 H), 8.55 524 R
trifluoromethyl- (s, 1 H),852(s, 2 H), g
benzenesulfonyl)- | 7.01(d,J=7.7 Hz, 1 5
methyl-amino]-2- H),6.75(d,J =7.7 Hz, ~NY
methyl-5,6,7,8- 1H),517-5.32(m, 1 . F
tetrahydro- H),4.33 (s,2 H), 2.70 - F
naphthalen-1- 2.82 (m,1H),2.58- /(;@
yloxy}-acetic acid | 2.64 (m, 1 H), 2.56 (s, 3 )

H),2.19 (s, 3H), 1.73 -
1.88 (m, 1 H), 1.46 - ©
1.72 (m, 3 H) o




2-18 {5-[(2,4-Dichloro- 13.04 (br. s, 1 H),8.10
benzenesul fonyl)- (d, J = 8.5 Hz

woredihgisiedn no] -2, 3- 8.00 (d, J = , 1 | BECT/EP2009/060140
di fluoro-5,6,7,8- H), 7.68 (dd, . 5, NO
tetrahydro- naphthal en-1- 2. Q,Hz, 1 H, 6.84 (dd, J =

11.5, 7.6 Hz, 1 . A0 yldxy}-acetic acid 4.91

23 dd, | 1388 6. 1 126 (br. i, 1)18.59 | | 45384

2.81 uor meth)d_ (871 H) 8.51 (S ?_ﬂ-l) 2. 64 (s
2 48 ze nes onyl 5905 (d,J=78Hz 1
hylam 0]-2-"" ), 6.80(d, J =7.8 Hz,
ethyl-5,6,7,8- H),5.21-529(m, 1
tetrahydro- H), 4.23-4.39(m, 2H),
naphthalen-1- 2.57 (s,3H),2.52-
yloxy}-acetic acid { 2.81 (m,4 H), 1.72 - )
1.88 (m, 1 H), 1.43 -
1.73 (m, 3 H), 1.12 (t, ©
J=7.3Hz, 3 H) o

2-4 {5-[(3,5-Bis- 13.09 (br.s, 1 H), 8.57 544
trifluoromethyl- (s, 1 H), 8.55 (s, 2 H), F .
benzenesulfonyl)- | 6.83 (d,J =2.0 Hz, 1 o F
methyl-amino}-3- H),6.49 (s, 1 H), 5.24 - - ;‘s\
chloro-5,6,7,8- 5.32 (m, 1 H), 4.74 (dd, N Y%
tetrahydro- J=18.3,16.4 Hz, 2 H), < P F
naphthalen-1- 2.60 (s,3H),2.54 -
yloxy}-acetic acid | 2.73 (m, 2 H), 1.79 - 5

1.90 (m, 1 H), 1.59 -
1.77 (m, 2 H), 1.52 022
(m,1 H) or

2-5 {(R)-5-[(3,5-Bis- 544 .
trifluoromethyl- ol
benzenesulfonyl)- Ny C F
methyl-amino]-3- c ]
chloro-5,6,7,8- \(;() .
tetrahydro- E E
naphthalen-1- S
yloxy}-acetic acid /l/i

o OH

2-6 {3-Chloro-5-[(2,4- {12.33-13.99(m,1H), | 476/47
dichloro- 8.10(d,J=8.5Hz, 1 8
benzenesulfonyl)- | H), 7.99 (d,J = 2.0 Hz,
methyl-amino]- 1H),7.68 (dd, J = 8.5,
5,6,7,8-tetrahydro- { 2.0 Hz, 1 H), 6.83 (s, 1 '
naphthalen-1- H), 6.78 (s, 1 H), 4.94 | \
yloxy}-acetic acid { (dd, J =10.5,5.6 Hz, 1 OY\O “\ﬁéo

H), 4.72 (s, 2 H), 2.66 - OH o

276 (m, 1H), 2.64 (s, 3 o
H), 2.54 (br.s, 1 H),

228 -2.44 (m, 1 H),

1.54-1.97 (m,3 H)

2-7 {5-[(3,5-Bis- 13.05 (br.s, 1 H), 8.57 R
trifluoromethyl- (s,1H),855(s, 2H), i
benzenesulfonyl)- | 6.90 (s, 1 H), 5.25 - O
methyl-amino]-2,3- | 5.32 (m, 1 H), 4.51 (s, 2 ~N%
dichloro-5,6,7 8- H),2.76 - 2.87 (m, 1 H), cl F—F
tetrahydro- 2.62(s,3H),252- F
naphthalen-1- 2.60 (m,1H),1.75 - cl
yloxy}-acetic acid | 1.89 (m, 1 H), 1.58 - o

1.75 (m, 2 H), 1.53 (br. O:Z
s., TH) o)




1.95 (m 4 H

1 H, 8.08 ben

zenesul fonyl) - (

2-19 {5-[(2,5-D chl oro-
1H),

S,

13. 03 (br.
7.81 (s,

S,
2

woH010/01810%t hyl - am no] - 3- fluoro-5,6,7,8- 6. 70 ¥dI/EB2089/060140

10.3 Hz, 1 H), 6.53 (d, J = 10.3 1Ici 010, N,0 S
tetrahydro- Hz, 1 H), 4.99 (qgh J =1 WADO

napht halen-1- 0.0, 5.1 Hz, 1 . 4.72 yl oxy}-acetic
acid{(s, 2 H, 2.66 - 2.76 (m 1 H{ 2.66 (s, 3
H, 2.29 ci -2{44 (m 1 H), 1.56 - 1.95 (m 4
H) 2-20 {5-[(3-Brono-5-

2-8 {5-[(3,5-Bis- 12.96 (br. s, 1 H), 8.57 R
trifluoromethyl- (s, 1H), 8.54 (s, 2 H), -
benzenesulfonyl)- | 6.69 (s, 1 H), 5.21 - 2
methyl-amino]-3- 5.30 (m, 1 H),4.36 (s, 2 ~Y
chloro-2-methyl- H),2.68(d,J=117 cl F—F
5,6,7,8-tetrahydro- { Hz, 1 H), 2.60 (s, 3 H), F
naphthalen-1- 2.40 -2.46 (m, 1 H),
yloxy}-acetic acid | 2.22 (s, 3 H), 1.81 (br. o

s, 1H),145-1.73 (m, O:Z
3H) o

29 {3-Chloro-5-[(2,5- | 13.13 (br.s, 1 H),8.08 | 496/49 cl
dichloro- (t, J=1.5Hz,1H), 8 F
benzenesulfonyl)- | 7.81-7.83 (m, 2 H), | cl
methyl-amino}-2- 6.93(d,J =6.6 Hz, 1 0 AN
fluoro-5,6,7,8- H), 4.96 (dd, J =10.3, Y\O i
tetrahydro- 5.4 Hz, 1 H),4.67 (s,2 S ©
naphthalen-1- H), 2.83 (m, 1 H), 2.68
yloxy}-acetic acid | (s, 3 H), 2.54 (br. s, 1 cl

H), 1.82-1.96 (m, 1 H),
1.72-1.82(m, 1 H),
1.54-1.74 (m, 2 H)

2-10 {3-Chloro-5-[(2,5- | 8.06 (s, 1H),7.65- 476/47 cl
dichloro- 7.89(m,2H),6.76 (d, J 8
benzenesulfonyl)- | =2.0 Hz, 1 H), 6.73 (br. | cl
methyl-amino]- s,1H),4.94 (dd,J = O N__20
5,6,7,8-tetrahydro- | 10.3,5.9 Hz, 1 H), 4.67 Y\O i
naphthalen-1- (s,2H),2.64 (s, 3 H), S ©
yloxy}-acetic acid | 2.61 (br. s, 1 H), 2.29 -

2.44 (m,1H),1.84 - cl
1.93 (m, 1 H),1.71 -

1.84 (m, 1 H), 1.51 -

1.71 (m, 2 H)

2-11 {3-Chloro-5-[(2,4- | 13.07 (br.s,1H),8.10 | 496/49 cl
dichloro- (d,J =85Hz,1H), 8 F
benzenesulfonyl)- | 8.00 (d, J=1.5Hz, 1 | Y
methyl-amino]-2- | H), 7.69 (dd, J = 8.5, o N\ oz
fluoro-5,6,7.8- 1.5 Hz, 1 H), 6.96 (d, J ﬁoﬂo i
tetrahydro- =6.6Hz,1H),4.82- o
naphthalen-1- 4.98 (m, 1 H), 4.68 (br.
yloxy}-acetic acid | 5,2 H),2.71-2.92 (m,

1 H),2.65(s,3H), 257
-262(m,1H),1.85-
1.98 (m, 1 H), 1.53 -
1.83 (m, 3H)




13.04 (br. s, 1 H), 8.43 trifluoronmethyl- (s, 1 H),
8.41 (s, 1 H), benzenesul fonyl)- nethyl -
wo popomiee 8.21 (s, 1 H, 6.66 (dd, J = 11.0, FCBEP®09/160140
H, - 0 "s- di fl uoro-5,6,7, 8- 510-5.23(m 1
H, OASI tetrahydro- 4.74 és 2.78 (d, J
napht hal en-1- = 17.6 Hz, H? 2. 59 Br__yloxy}-acetic
Zci d] (sIG-Borps- 2. 365 00 (;zr 45 rgnw 5HAY) | 1.82 (BF. s,
1 H, rifluoromet . 2_ 0 F |
{5- Ee’ﬁefﬁstfmolkg} % f 657 211 H, 8008 N® o
benzedgs b ) $4- 82 (s, 2 T ° ]
5,6,7,8-tetrahydro- | 4.69 (s, 2 H) 2 75 -
naphthalen-1- 2.90 (m, 1 H) 259 (s, 3 F
yloxy}-acetic acid | H),2.42-2.46 (m, 1 H), F~ °F
1.83 (br.s, 1 H), 1.56 -
1.76 (m, 2 H), 1.45 -
1.56 (m, 1 H)
2-13 {5-[(3-Bromo-5- 13.05 (br.s, 1 H),8.42 | 554/55 cl
trifluoromethyl- (d,J =6.4Hz, 2 H), 6
benzenesulfonyl)- | 8.20 (s, 1 H), 6.83 (s, 1 | .
methyl-amino]-3- | H), 6.50 (s, 1 H), 5.16 - OY\O Na 2@
chloro-5,6,7,8- 525(m,1H),4.73 (s, 2 o ('3' F
tetrahydro- H),2.68 (d,J =16.1
naphthalen-1- Hz, 1 H), 2.58 (s, 3 H), Br
yloxy}-acetic acid | 2.36 (dd, J =18.8, 10.5
Hz, 1 H), 1.85 (br. s, 1
H), 1.59-1.77 (m, 2 H),
1.45-1.59 (m, 1 H)
2-14 {3-Chloro-5-[(3- 13.09 (br.s, 1 H), 8.14 494/49 cl
fluoro-5- -8.23 (m, 2 H), 8.06 (s, 6
trifluoromethyl- H), 6.83 (s, 1 H), 6.51 | Fooe
benzenesulfonyl)- | (s, 1 H),5.15-5.23 (m, oﬁAo Nag2©
methyl-amino]- 1H),4.73(s,2H),2.68 o ('3' F
5,6,7 8-tetrahydro- | (d, J = 16.1 Hz, 1 H),
naphthalen-1- 2.59 (s, 3 H),2.36 (dd, F
yloxy}-acetic acid | J=17.4,10.5Hz, 1 H),
1.84 (br.s, 1 H), 1.59 -
1.75 (m, 2 H), 1.45 -
1.58 (m, 1 H)
2-15 {3-Chloro-2-fluoro- { 13.02 (br. s, 1 H), 8.19 512/51 ¢
5-[(3-fluoro-5- (t, J =9.8Hz, 2 H), 4 F
trifluoromethyl- 8.06 (s, 1 H), 6.73 (d, J o b\ o Rir
benzenesulfonyl)- | = 6.4 Hz, 1 H), 5.07 - Y o T
methyl-amino]- 522 (m,1H),4.70 (s, 2 © © F
5,6,7 8-tetrahydro- | H),2.82(d,J =171
naphthalen-1- Hz, 1 H), 2.59 (s, 3 H), F
yloxy}-acetic acid | 2.42 - 2.48 (m, 1 H),
1.83 (br.s, 1 H), 1.55 -
1.76 (m, 2 H), 1.43 -
1.55 (m, 1 H)
2-16 {5-[(2,4-Dichloro- 13.03 (br.s, 1 H),8.10 460/46 F
benzenesulfonyl)- | (d,J =8.5Hz, 1 H), 2
methyl-amino]-3- 7.99(d,J=2.0Hz, 1 | cl
fluoro-5,6,7,8- H), 7.68 (dd, J = 8.5, O ~o2C
tetrahydro- 2.0 Hz, 1 H),6.70 (d, J Y e i
naphthalen-1- =11.7 Hz, 1 H), 6.56 © ©
yloxy}-acetic acid | (d, J = 10.3 Hz, 1 H), c
4.88-4.98(m,1H),
471 (s,2H),263(s,3
H), 2.59-2.74 (m, 1 H),
2.26-2.44 (m, 1 H),
1.89 (br.s, 1 H), 1.53 -
1.85 (m, 3 H)




rret hyl -am no]-2,3- 6.80 (dd, J = 11.5, 7.6 el _ci
.0 dlfluor056,7,8 Hz, 1 H, 4.96 (dd, J = s-
WQ e(tm/ahyolsr o- 10.0, 5 6 Hz, 1 H), 4.73 O0OW A SIPCT/EP2009/060140
napht hal en-1- (s, 2 H, 2.74 - 2.86 (m
yl oxy}-acetic acid 1 H), 25;( 3 H, 2.39 ci
-2.47 (m 1 H, 1.54 - 1. 3(m4 WO
29010 (ﬁl@l@@ipcw EPRUDSH (066140, 8.5578 - 2- 2P P
{5-[ ( 51 trist] bf“éﬁﬁtﬁ h- 13.05 {br. s,
8. 43 e” “'fo y' 6(3) 7 benzenesul & "1
3 armno 2- ? (dd ~X s
H. 84 é%vs 8.8:5/CHz, 1 H), 5.22 - o
tetrahydro- 5.30 (m, 1 H), 4. 64 (s, 2
naphthalen-1- H),2.78 -2.90 (m, 1 H), .
yloxy}-acetic acid | 2.57 (s, 3 H),2.43 - o
2.49 (m, 1 H), 1.80 (br. ’K
s, 1H),1.50-1.76 (m, 0Ny
2H),1.46 (br.s, 1 H)
2-18 {5-[(2,4-Dichloro- | 13.04 (br.s, 1 H), 8.10 F
benzenesulfonyl)- | (d,J =8.5Hz, 1 H),
methyl-amino}-2,3- | 8.00 (d, J =2.0 Hz, 1 |
difluoro-5,6,7,8- | H), 7.68 (dd, J = 8.5, O\\1Ao Nag2©
tetrahydro- 2.0 Hz, 1 H), 6.84 (dd, o I
naphthalen-1- J=115,7.6 Hz, 1 H),
yloxy}-acetic acid | 4.91 (dd, J =9.0,6.1 Br
Hz, 1 H),4.74 (s, 2 H),
2.81(d,J=18.1Hz 1
H),2.64 (s,3H),2.41 -
2.48 (m, 1 H), 1.50 -
1.95 (m, 4 H)
2-19 {5-[(2,5-Dichloro- | 13.03 (br. s, 1 H), 8.08 F
benzenesulfonyl)- | (s, 1 H), 7.81 (s, 2 H),
methyl-amino]-3- 6.70(d,J =10.3 Hz, 1 | cl
fluoro-5,6,7,8- H), 6.53 (d, J =10.3 0 o N~g2©
tetrahydro- Hz, 1 H), 4.99 (dd, J =1 5 4
naphthalen-1- 0.0,5.1Hz,1H),4.72
yloxy}-acetic acid { (s, 2 H), 2.66 - 2.76 (m,
H), 2.66 (s, 3 H), 2.29 cl
-2.44 (m,1H),1.56-
1.95 (m, 4 H)
2-20 {5-[(3-Bromo-5- 13.04 (br.s, 1 H), 8.43 £
trifluoromethyl- (s, 1 H), 8.41 (s, 1 H), F
benzenesulfonyl)- | 8.21 (s, 1 H), 6.66 (dd, o hl,\ e R
methyl-amino}-2,3- { J =11.0,7.6 Hz, 1 H), Y\O i
difluoro-5,6,7,8- 5.10-5.23 (m, 1 H), © ©
tetrahydro- 4.74 (s,2H),2.78 (d,J
naphthalen-1- =17.6 Hz, 1 H), 2.59 Br
yloxy}-acetic acid | (s, 3 H), 2.36 - 2.45 (m,
H), 1.82 (br. s, 1 H),
1.37-1.76 (m, 3 H)
2-21 {5-[(2,5-Dichloro- | 13.54 (br. s, 1 H), 8.08 F
benzenesulfonyl)- | (s, 1 H), 7.82 (s, 2 H), F
methyl-amino]-2,3- | 6.80 (dd, J=11.5,7.6 o ,L of
difluoro-5,6,7,8- Hz, 1 H),4.96 (dd, J = Yo ‘ﬁ’
tetrahydro- 10.0,5.6 Hz, 1 H), 4.73 0 0
naphthalen-1- (s,2H),2.74-2.86 (m,
yloxy}-acetic acid H), 2.67 (s, 3 H), 2.39 cl
-247 (m,1H),1.54-
1.93 (m, 4 H)




met hyl -am no] -3- (dd, J = 10.8, 1.5 Hz, 1
fluoro-5,6,7,8- H, 6.35 (dd, J = 9.8, t et rahydr o-
wa @omigiod Hy, 5.12 - napht hal en-1- 5. 27 ( nPCIEPH009/060140
4.72 (s, 2 yl oxy}-acetic acid H, 2.67 (d, J = 17.6
'fl  Hz, 1 H, 2.58 (s, 3 Hy 2.27 - 2.43 (m 1
H). 1.84 (br. s 1 H. 156 - 1,77 (m_2_H.
2-2P, 52 | (Dif3-Bromo-5g5 11345 (br. 9138, §43 A uor o- b-[ (3- 13f 05
(br. fluoforpgthyl-g opfbr.’s, 1 H), 8.41 (br. s,
énzeneslfonylj-~{"1 H), 8.20 (s, 1 H), 6.70 |
methyl-amino]-3- (dd, J =10.8,1.5Hz,1 OYO N\S’/O
fluoro-5,6,7 8- H), 6.35 (dd, J = 9.8, 5 &
tetrahydro- 1.5Hz,1H),5.12 -
naphthalen-1- 527 (m,1H),4.72 (s, 2
yloxy}-acetic acid { H),2.67(d,J=17.6 Br
Hz, 1 H), 2.58 (s, 3 H),
2.27-243 (m,1H),
1.84 (br.s, 1 H), 1.56 -
1.77 (m, 2 H), 1.52 (br.
s, 1H)
2-23 {3-Fluoro-5-[(3- 13.05 (br. s, 1 H), 8.20
fluoro-5- (d,J =7.8Hz, 1H),
trifluoromethyl- 8.17 (d,J = 8.8 Hz, 1 o P
benzenesulfonyl)- | H), 8.06 (s, 1 H), 6.70 Y o ~sZ
methyl-amino]- (dd, J =10.8,2.0 Hz, 1 o o]
5,6,7,8-tetrahydro- | H), 6.36 (d, J = 9.8 Hz,
naphthalen-1- 1H),513-523(m, 1
yloxy}-acetic acid { H), 4.73 (s, 2 H), 2.67
(d,J =16.1 Hz, 1 H),
259 (s,3H),2.26 -
2.43 (m, 1 H), 1.84 (br.
s, 1H),157-1.76 (m,
2H),144-157 (m, 1
H)
2-24 {2,3-Difluoro-5-[(3- | 13.05 (br. s, 1 H), 8.20
fluoro-5- (d,J =7.8Hz, 1H), F
trifluoromethyl- 8.16 (d, J = 8.8 Hz, 1 o Lo
benzenesulfonyl)- | H), 8.06 (s, 1 H), 6.66 Y\O 5
methyl-amino]- (dd,J=11.5,7.6 Hz, 1 o o)
5,6,7,8-tetrahydro- | H), 5.07 - 5.20 (m, 1 H),
naphthalen-1- 474 (s,2H),2.78(d, J
yloxy}-acetic acid | = 16.6 Hz, 1 H), 2.59
(s, 3H),2.39-2.48 (m,
1H),1.82(br.s, 1H),
1.54 -1.75(m, 2 H),
1.42-153 (m,1H)
2-25 (2,3-Difluoro-5-{[5- | 13.04 (br.s, 1 H),9.14
(3-isopropyl- (s,1H),841(d,J=8.2 F |
phenyl)-pyridine-2- | Hz, 1 H), 8.08 (d, J = OY\O N.g2©
sulfonyl]-methyl- 8.2 Hz,1H),7.71 (br. o I
amino}-5,6,7,8- s,1H),765(d,J=7.1 NF
tetrahydro- Hz,1H),748(,J=
naphthalen-1- 71Hz,1H),7.39(d, J
yloxy)-acetic acid | =7.1Hz, 1 H), 6.86
(dd, J =10.9,7.7Hz, 1
H), 5.07 (br.s, 1 H),
4.74 (br.s,2H),2.89 -
3.08(m,1H),2.81(d,J
=171 Hz, 1 H), 2.65
(s,3H),2.40-2.48 (m,
1H),1.88 (br.s, 1 H),
1.73 (br.s, 3 H), 1.28
(d,J =6.6 Hz, 6 H)




fluoro-5- (d, J =7.8 Hz, 1 H), trifluoronethyl -
8.17 (d, J =8.8 Hz, 1 benzenesul fonyl)- H), 8.06

W@ 201001419 6. 70 met hyl - am no] - (dd, J = 10.BCT/RPD09/060140
Hz, 5,6,7,8-tetrahydro- H, 6.36 (d, J = 9.8 Hz,
napht halen-1- 1 H), 5.13 - 5733 (m 1 yl oxy}-acetic
acid H, 4.73 (s, 2 H. 2. .67 (d, J =16.1 Hz, 1

2-3q) , | (G-Flgorg:8-{[643- 31346 (b2s.Ag1).9.14 | 2 43 (m

isopropyl-phenyli-

1 , 1.84
(br. (s,1H),841(d,J=84 |

pyridine-2- Hz,1H),8.08(d,J= OY\O Nyg20
sulfonyl]-methyl- 84 Hz, 1H),7.71 (s, 1 O Ny
amino}-5,6,7,8- H),7.65(d,J =7.8 Hz, N
tetrahydro- 1H), 748 (,J=7.8
naphthalen-1- Hz,1H),7.39(,J=
yloxy)-acetic acid | 7.8 Hz, 1 H),6.70 (d, J

=10.5Hz, 1 H), 6.56

(d, J=10.0Hz, 1 H),

5.01-5.13 (m, 1 H),

4.72 (s,2H),2.93 -

3.07 (m, 1 H), 2.67 -

275(m,1H),2.65(s,3

H),2.30-2.45 (m, 1 H),

1.89 (br.s, 1 H), 1.55 -

1.81 (m, 3 H), 1.28 (d,

6 H)

2-27 (3-Chloro-5-{[5-(3- | 12.88 (br.s, 1 H),9.14 §
isopropyl-phenyl)- | (d,J =2.0 Hz, 1 H), |
pyridine-2- 8.41(dd,J=8.2,2.0 OY\O Nug20
sulfonyll-methyl- | Hz, 1 H),8.09 (d, J = o NS
amino}-5,6,7,8- 8.2Hz,1H),7.70 (s, 1 "
tetrahydro- H), 7.65(d, J = 8.1 Hz,
naphthalen-1- 1H),7.44-7.51 (m, 1
yloxy)-acetic acid | H),7.39(d, J =7.6 Hz,

1H),6.82(d,J=1.2
Hz, 1 H),6.71 (s, 1 H),
4.98-5.15(m, 1 H),
4.73 (s,2H),2.90 -
3.07 (m, 1 H), 2.68 -
275(m,1H),2.66(s,3
H),2.31-2.46 (m, 1 H),
1.88 (br.s., 1 H), 1.55 -
1.80 (m, 3 H), 1.27 (d,
6 H)

2-28 (3-Chloro-2-fluoro- | 13.02 (s, 1 H), 9.14 (br. §
5-{[5-(3-isopropyl- |s,1H),841(d,J=8.8 F |
phenyl)-pyridine-2- | Hz, 1 H), 8.09 (d, J = OY\O N.g2©
sulfonyl]-methyl- 7.3 Hz,1H),7.70 (br. O I
amino}-5,6,7,8- s,1H),7.61-7.68 (m, N~
tetrahydro- 1H),743-7.53 (m, 1

naphthalen-1-
yloxy)-acetic acid

H), 7.40 (br. s, 1 H),
6.87 - 6.98 (m, 1 H),
5.07 (br.s, 1 H), 4.70
(br.s, 2 H), 3.00 (br. s,
1H),2.75-2.90 (m, 1
H), 2.66 (br. s, 3 H),
2.41-2.48 (m, 1 H),
1.89 (br.s, 1 H), 1.54 -
1.81 (m,3H),1.27(, J

=59 Hz, 6 H)




s, 1 H, 1.57- 1.76(m 2 H, 1.44 - 1.57 (m 1
H) 2-24 {2,3-Difluoro-5-[(3- 13.05 (br. s, 1 H,
w@280/018109 | uoro-5- (d, J = 7.8 Hz, 1 H), PCT/EP2009/060140
trifluoronmethyl- 8.16 (d, J = 8.8 Hz, 1 elit"o
benzenesul fonyl)- H), 8.06 (§0_1 H), 6.66 r
nethyl-amnol- (dd, J = 11.5, 7.6 Hz, 1 OO0
229, 6, 7{®ia=PEdlppdr p1293(r. 5,109, 806 PO (m |1 H), F N
napht RezeResaiony) 7i(s L) 380= 24078 (d, 3 g
yl oxy }H]Ogr‘g_ , 7’{§ aci de 1%; 591 d,J:E H, 2.59 \([)]/\o &
tetrahydro- 8.6,5.0Hz, 1 H),4.94 -
naphthalen-1- 5.04 (m,1H),4.64 (s, 2 &
yloxy}-acetic acid | H),2.83-2.94 (m, 1 H),
2.64 (s, 3 H),2.52-
2.60 (m, 1 H), 1.84 -
1.93 (m, 1 H), 1.68 (br.
s, 3 H)

2-30 {5-[(2,4-Dichloro- | 12.93 (br.s, 1 H), 8.09 F
benzenesulfonyl)- | (d,J = 8.2 Hz, 1 H), | o0
methyl-amino}-2- | 7.98 (s, 1 H), 7.68 (d, J “O\[ﬁo P
fluoro-5,6,7,8- =8.2Hz,1H),7.13 ) o
tetrahydro- (dd, J=11.2,8.8Hz, 1 cl
naphthalen-1- H), 6.94 (dd, J = 8.8,
yloxy}-acetic acid | 4.9 Hz, 1 H), 4.85 -

5.04 (m, 1 H), 4.64 (s, 2
H), 2.79 - 2.96 (m, 1 H),
2.61(s,3H),2.53-
2.58 (m, 1 H),1.82-
1.94 (m, 1 H), 1.74 (br.
s,3 H)

2-31 (2-Fluoro-5-{[5-(3- | 12.93 (br. s, 1 H), 9.14 . | o
isopropyl-phenyl)- | (d,J =2.1 Hz, 1 H), NS
pyridine-2- 8.40 (dd,J=8.2,2.1 Ho\(\o o \y
sulfonyl}-methyl- Hz, 1 H),8.07 (d,J = )
amino}-5,6,7,8- 8.2Hz,1H),7.72 (s, 1
tetrahydro- H),7.66 (d,J =7.8 Hz,
naphthalen-1- 1H), 748 (t,J=7.8
yloxy)-acetic acid { Hz,1H),7.39(d,J =

7.8Hz,1H),7.13 (dd,
J=120,8.8Hz, 1H),
7.00 (dd, J=8.8,5.3
Hz, 1 H),5.00-5.19
(m, 1 H),4.65(s, 2 H),
2.95-3.07 (m, 1 H),
2.79-2.95(m, 1 H),
2.63 (s,3H),2.52-
2.61(m,1H),1.81-
1.96 (m, 1 H), 1.51 -
1.77 (m, 3H),1.28 (d, J
=6.8Hz, 6 H)

2-32 {(R)-3-Bromo-5- (300 MHz, CDCl3) 7.95 562" Br
[(3-fluoro-5- (s,1H),7.79(d,J=75
trifluoromethyl- Hz, 1 H),7.59(d,J = | F
benzenesulfonyl)- | 7.8 Hz, 1 H), 6.87 (s, 1 ° o w20
methyl-amino]- H),6.72 (s, 1 H), 5.07 - OH g F
5,6,7,8-tetrahydro- { 5.23 (m, 1 H), 4.66 (s, 2
naphthalen-1- H),2.81(d,J=1738 r
yloxy}-acetic acid | Hz, 1 H), 2.64 (s, 3 H),

2.34-2.51 (m, 1 H),
1.89 - 2.02 (m, 1 H),
1.65(d,J=72Hz,3
H)
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(s, 3 H, 2.39 -
1.54 - 1.75 (m 2 H),

2.48 (m

1 Hy, 1.82 (br.
1.42 - 1.53 (m 1 H

S,

1 H),
2-25

W@ 2018008169 uor o-5-{[5- 13.04 (br. s, 1 H), 9. 14PCT/EP200%/060140
0 -z \\ u=0 / -z, 0/-00 (3-isopropyl- (s, 1
H, 8.41 (d, J = 8.2 phen L)_-pyridine-Z- Hz, 1 H),
8.08 (d, J = sulfonyl]-methyl- 8.2 H, 1 H), 7.71
2-Bpr . | (R)-ZRONSS-5, 6§3‘79 WHzLDCL) HyY! [7.968° (f, J = 7.8
[(3-methoxy-5- s, 1 H), 7.55 (s, 1 H),
trifluoromethyl- 7.35(s,1H),6.89 (s, 1 | F

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

H), 6.71 (s, 1 H), 5.01 -
5.25 (m, 1 H), 4.64 (s, 2
H), 3.93 (s, 3 H), 2.80
(d,J =16.3Hz, 1 H),
2.62 (s, 3 H), 2.30 -
253 (m, 1 H), 1.83 -
2.02 (m, 1 H), 1.53 -
1.80 (m, 3 H)

(0]

OH

" (M+Na)"

ACTIVITY AND USE OF THE COMPOUNDS

The compounds of formula | possess valuable pharmacological properties. It has

been found that said compounds are antagonists at the CRTH2 receptor and may be

useful in treating diseases and disorders associated with that receptor such as

asthma. The activity of the present compounds as CRTH2 receptor antagonists is

demonstrated by the following biological assays.

Human CRTH2 Receptor Binding Assay

A whole cell receptor binding assay using [*H]ramatroban as the competing

radioactive ligand was employed to evaluate the compound binding activity to human

CRTH2. The radioactive ligand [*HJramatroban was synthesized according to

Sugimoto et. al. (Eur. J. Pharmacol. 524, 30 - 37, 2005) to a specific activity of 42

Ci/mmol.

A cell line stably expressing human CRTH2 was established by transfecting CHO-K1

cells with two mammalian expression vectors that harbored human CRTH2 and G-

alpha16 cDNAs, respectively, using FuGene® 6 transfection reagent (from Roche).

Stable clones expressing CRTH2 were selected by staining each clone with BM16

(BD Pharmingen™ from BD Biosciences, a division of Becton, Dickinson and

Company), which is a rat monoclonal antibody to human CRTH2. The cells were

maintained as monolayer cultures in Ham’s F-12 medium containing 10% fetal

bovine serum, 100 units/mL penicillin, 100 mg/mL streptomycin, 2 mM glutamine, 0.5
mg/mL G418 (geneticin) for CRTH2, and 0.2 mg/mL hygromycin-B (for G-alpha 16).

For whole cell receptor binding assay, the monolayer cells were rinsed once with
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30

tetrahydro- Hz,

1 H, 7.48 (t, J = napht hal en- 1-
7.1 Hz, 1 H, 7.39

(d, J yl oxy)-acetic acid = 7.1
wo010018H9 6. 86 (dd, J = 10.9, 7.7 Hz, 1 PCT/EF2009/060140
5.07 (br. s, 1 H), 4.74 (br. s, 2 H), 2.89 -
3.08 (m 1 H), 2.81 (d, J _gp= 17.1 Hz, 1 H, 2.65
(s, 3 H, 2.40 - 2.48 (m 1 H, 1.88 (br. s, 1 H),
PBS (phosphate buffered saline), dissociated using diammonium

ethylenediaminetetraacetate (Versene™ EDTA from the Dow Chemical Company),
and suspended in PBS containing 10 mM MgCl, and 0.06% BSA (bovine serum

albumin) at 1.5 x 10° cells/mL.

The binding reactions (0.2 mL) were performed in 96-well plates at room
temperature in PBS containing 1.5 x 10° cells, 10 mM MgCl,, 0.06% BSA, 20 nM
[°H]ramatroban, and test compound at various concentrations. After 1 hour of
binding reactions, the cells were harvested on GF™/B filter microplates (microtiter
plates with embedded glass fiber from PerkinElmer, Inc.) and washed 5 times with
PBS using a Filtermate™ Harvester (a cell harvester that harvests and washes cells
from microplates from PerkinElmer, Inc.). The radioactivities bound to the cells were
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)))].



5

1.73 (br. s, 3 H, 1.28 (d, J = 6.
2010/ 018109PCT/ EP2009/ 060140 - 79 - 2-
W@ 1Bo18aro- 5- {[ 5- (3- 13.06 (br. s, 1 H),
i sopropyl -phenyl)- (s, 1 H), 8.41 (d, J
pyridine-2- Hz, 1 H, 8.08 (d, J =
sul fonyl ] - nethyl- 8.4 Hz, 1 , .71 (s, 1
Thenagid pompeundsof tHe, fomg@mg(@(an:ples wese tested usmg the above Human

CﬁHﬁMpP@%@ﬂ%Aﬁai ﬁ'ﬁe r?]suT Ofi%e?? %g%t y &EII of these

copoundg Ba(d binbling activity exhibltlng IC50 values ranging from 0.0024 pM to

1.1561 uM. For instance, the following table shows the specific ICs values for these

6 Hz, 6 H) WO
26
9. 14 PCT/EP2009/060140
= 8.4

compounds:

Example No. Human CRTH2 Binding
| C50 (U M )

Example 1-1

0.0024
Example 1-2

0.1950
Example 1-3

0.1470
Example 1-4

0.0640
Example 1-5

0.0284
Example 1-6

0.0058
Example 1-7

0.2920
Example 1-8

0.0035
Example 1-9

0.0058
Example 1-10

0.0114
Example 1-11

0.0035
Example 1-12

0.0261
Example 1-13

0.0071
Example 1-14

0.0077
Example 1-15

0.008
Example 1-16

0.0038
Example 1-17

0.0036
Example 1-18

0.0028
Example 1-19

0.0029
Example 1-20

0.0025
Example 1-21

0.0028
Example 1-22

0.0337

Example 1-23
0.0036




= 10.5 Hz, 1 H), 6.56 (d, J =10.0 Hz, 1 H),
5.01 -5.13 (m 1 H), 4.72 (s, 2 H, 2.93 -
w@2000(8199 1 H), 2.67 - 2.75 (m 1 H, 2.65PCHEPR09/060140
H, 2.30 - 2.45 (m 1 H), 1.89 (br. s, 1 H, 1.55
- 1.81 (m 3 H), 1.28(d,_84_ 6H) 2-27
(3-Chloro-5-{[5-(3- 12.88 (br. s, 1 H, 9.14
Example 1-24
0.0037
Example 1-25
0.0959
Example 1-26
0.0422
Example 1-27
0.0401
Example 1-28
0.0042
Example 1-29
0.0182
Example 1-30
0.0461
Example 1-31
0.1544
Example 1-32
0.2686
Example 1-33
0.081
Example 1-34
0.0086
Example 1-35
0.007
Example 1-36
0.0045
Example 1-37
0.0028
Example 1-38
0.0034
Example 1-39
0.0026
Example 1-40
0.0063
Example 1-41
0.0034
Example 1-42
0.0032
Example 1-43
0.0109
Example 1-44
0.0164
Example 2-1
0.0080
Example 2-2
0.3110
Example 2-3
0.1770
Example 2-4
0.0083
Example 2-5
0.0059
Example 2-6
0.0929
Example 2-7
0.3333
Example 2-8
0.6379
Example 2-9
1.1561
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15

I sopropyl -phenyl)- (d, J = 2.0 Hz, 1 H),
pyridine-2- 8.41 (dd, J = 8.2, 2.0
waeihomidg - rethyl - Hz, 1 H), 8.09 (d, J = PCT/EP2009/060140
amno}-5,6,7,8- 8.2 Hz, 1 H, 7.70 (s, 1
tetrahydro- H), 7.65 (d, J = g._l Hz, napht hal en- 1-
1H, 7.44 - 7.51 (m 1 yPoxy)-acetic acid H), 7.39
(d, J =|Ex@nple2-10 1 H), 6.82 (d, J :8%%\ Hz, |1
H. 6.71fs 1} 498 1 515 (mO8%y 4173
' 5" | Exahplg 2: 1T ' 7
(s, 2 HZ 0.5357
Example 2-12
0.0123
Example 2-13
0.0062
Example 2-14
0.0112
Example 2-15
0.0141
Example 2-16
0.9810
Example 2-17
0.1990
Example 2-18
2.5240
Example 2-19
2.6428
Example 2-20
0.2884
Example 2-21
2.1016
Example 2-22
0.0054
Example 2-23
0.1983
Example 2-24
0.3799

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-ethylenediaminetetraaceticacid) and
counted using ViaCount® reagent (from Guava Technologies, Inc. which contains
two DNA-binding dyes that enable the reagent user to distinguish between viable
and non-viable cells). The cell suspension volume was adjusted to 2.5 x10° cells

/mL with complete growth media. Aliquots of 50 uL were dispensed into BD
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3.07 (m 1 H, 2.68 - 2.75 (m 1 H), 2.66 (s, 3

H, 2.31 -2.46 (m 1 H), 1.88 (br. s., 1 H), 1.55
WO 2010/0181080(m 3 H), 1.27(d, 6H) 2-28  PCT/EP2009/060140
(3-Chloro-2-fluoro- 13.02 (s, 1 H), 9.14 (br. /I\ 0

-z ' (f)=0 /-zoooogg{[S(Sisopropyl-s,1
H, 841 (d, J = 8.8 phenyl) - pyridine-2- Hz, 1 H)

Fedcapg" 384 vgell: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
dissolving the contents of one bottle into 200 mL Hank’s Balanced Salt Solution
containing 20mM HEPES (4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid) and
2.5 mM probenecid. Growth media was removed from the cell plates and 25 pL of
Hank’s Balanced Salt Solution (HBSS) containing 20 mM HEPES, 0.05% BSA and
2.5 mM probenecid was added to each well followed by 25 L of diluted dye using a
Multidrop dispenser. The plates were then incubated for 1 hour at 37 'C.

During the incubation, test compound plates were prepared by adding 90 uL of
HBSS/20 mM HEPES/0.005% BSA buffer to the 2 L of serial diluted compounds.
To prepare serial diluted compounds, 20 mM stocks of compounds were dissolved in
100% DMSO. The compound dilution plate was set up as follows: well # 1 received
5 L of compound plus 10 pL of DMSO. Wells 2-10 received 10 uL of DMSO. 5 uL
was mixed and transferred from well #1 into well #2. 1:3 serial dilutions were
continued out 10 steps. 2 pL of diluted compound was transferred into duplicate

wells of a 384 well “assay plate” and then 90 uL of buffer was added.

After incubation, both the cell and “assay plate” plates were brought to the
fluorometric imaging plate reader (FLIPR®) and 20 L of the diluted compounds were
transferred to the cell plates by the FLIPR®. Plates were then incubated for 1 hour
at room temperature. After the hour incubation, plates were returned to the FLIPR®
and 20 pL of 4.5X concentrated ligand was added to the cell 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 uL of sample was rapidly (30 uL/sec) and simultaneously added to each well
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
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sul fonyl]-nethyl- 7.3 Hz, 1 H), 7.70 (br.
amno}-5,6,7,8 s, 1 H, 7.61 - 7.68 (m
wo eqnamsioe o- 1 H), 7.43 - 7.53 (m 1 napht heC BERP209/060140

Hy, 7.40 (br. s, 1H), yl oxy) - acetic acid 6.87 -
6.98 (m 1 H), . 07 (br_8§ H, 4.70 (br. s,
2 H, 3.00 (br. s, 75 - 2.90 (m 1

in pedisflydriescences itHpach well £Q||4)1VII‘JQag.®‘]I§t|ﬁdd]_th-FD were determ||r_1|)ed 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 %
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
software program [from Genedata AG, model 205, where F(x) = (A+(B-
A)(1+((C/x)"D)))]-

Representative compounds tested in the binding assay were tested using the above
FLIPR® assay (examples 1-1 to 1-17, 1-24, 1-25, 2-1 to 2-14). The results of the
FLIPR® assay showed that all of the representative compounds tested in this assay

have activity exhibiting 1Csy values ranging from 0.0001 uM to 3.46 uM.

DK-PGD;-induced IL-13 production assay in Th2 cells
Inhibition of 13,14-dihydro-15-keto Prostaglandin D, (DK-PGDy)-induced I1L-13
production in T helper type 2 (Th2) cells was applied to evaluate compound cellular
potency.

Cultures of Th2 cells were established from blood of healthy human volunteers
according to the following procedure. Peripheral blood mononuclear cells (PBMC)
were first isolated from 50 mL of fresh blood by Ficoll-Hypaque density gradient
centrifugation, followed by CD4" cell purification using a CD4" T Cell Isolation Kit Il
(from Miltenyi Biotec Inc.). The CD4" T cells were then differentiated to Th2 cells by
culturing the cells in X-VIVO 15° medium (from Cambrex BioScience Walkersville
Inc.) containing 10% human AB serum (serum of blood type AB from Invitrogen
Corporation), 50 U/mL of recombinant human interleukin-2 (rhIL-2) (from PeproTech
Inc.) and 100 ng/mL of recombinant human interleukin-4 (rhiL-4) (from PeproTech
Inc.) for 7 days. The Th2 cells were isolated using a CD294 (CRTH2) MicroBead Kit
(from Miltenyi Biotec Inc.) and amplified in X-VIVO 15° medium containing 10%
human AB serum and 50 U/mL of rhiL-2 for 2 to 5 weeks. In general, 70% to 80% of

the Th2 cells used in the assay are CRTH2-positive when analyzed by fluorescence-
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1.89 (br. s, 1 H, 1.54 - 1.81 (m 3 H), 1.27 (d,
J = 5.9 Hz, 6 H WO
wWQQRmoo k181 09PCT/ EP2009/ 060140 - 80 - 2-29 PCT/EP2009/060140
{5-[(2,5-Di chl oro- benzenesul fonyl)- nethyl-am noj-2-
fluoro-5,6,7,8- tetrahydro- g phthal en-1- 12.92 (br.
sll—|),807(s,1|—|),780 2 H, 7.12 (dd, J =
aclivated cgll soring LIBII}Q the@3M16(a@dbodjy tasgorgyiogslg dﬁgngedﬁ)conJugated

o RVRGINDARED) ¢ 'acte 19, 2083 - 2.94 (m 1A

2.64 (s, 3 H, 2.52 - 2.60 (m 1 H), 1.84 -
To{1 @gt?(rélrr?gqlgglgpﬁr E@I"Qp?t%@éSét'gn@brqo%gqo?’@@pba’t véncggﬁ concentrations were
incubated with 2.5 x 10* Th2 cells and 500 nM DK-PGD; for 4 hrs at 37 °C in 200 pL
of X-VIVO 15° medium containing 10% human AB serum. IL-13 production to the
medium was detected by ELISA (enzyme-linked immunosorbent assay) using an
“Instant ELISA™” kit (from Bender MedSystems Inc.) according to the procedure
suggested by the vendor. The spontaneous production of IL-13 by Th2 cells was
determined in the absence of DK-PGD2 stimulation and the value was subtracted
from that in the presence of each compound for percent inhibition and ICsg

calculations.

The percent inhibition of interleukin 13 (IL-13) production for a compound at various
concentrations was calculated according to the following formula, [1-(IL-13
production in the presence of compound)/(IL-13 production in the presence of 0.15%
DMSO)]x100. The ICs value, defined as the concentration of a compound that is
required for 50% inhibition of IL-13 production, was calculated by fitting the percent
inhibition data for 7 concentrations to a sigmoidal dose-response (4 parameter
logistic) model in the XLfit® software Excel add-in program [ID Business Solutions
Ltd., model 205, where F(x) = (A+(B-A)/(1+((C/x)*D)))].

Representative compounds tested in the binding assay were tested using the
foregoing DK-PGD3-induced IL-13 production assay (examples 1-1 to 1-18, 1-20 to
1-25, 1-37 t0 1-43, 2-01 to 2-17). The results of the DK-PGD32-induced IL-13
production assay showed that, with the exception of examples 1-2, 2-2, 2-3, 2-7 to 2-
9, 2-11, and 2-16 (which exhibited ICsy values greater than 10), the compounds
tested in this assay exhibited activity in inhibiting IL-13 production, with ICsy values
ranging from 0.004 uM to 5.982 uM.

Thus, the compounds of the present invention are useful since the compounds

tested show some activity in at least one of the above three assays (i.e., binding at
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benzenesul fonyl)- (d, J =8.2 Hz, 1 H), 0011/0C N, /
nmet hyl -am no] -2- fluoro-5,6,7,8- 7.98 (s, 1 H), 7.68
W@ 2010018108. 2 Hz, 1 H), 7.13 HO op cf 0 tetrahgHER2009/060140

(dd, J = 11.2, 8.8 Hz, 1 C naphthalen-1- H), 6.94
(dd, J = 8.8, onxy} acetgg acid 4.9 Hz, 1 H, 4.85
5,04 (m 1 H, 4.64 (s, I—|),279-296

thQ R THZjgceptor), angitherefore mpy be usgful as antegopty im treatiFdg,

dls]ea%%s and dISO]ngI% és@bc%te@ wmﬁlthus réc%ptor such as asthma.

In one embodiment, the present invention relates to a method for the treatment
and/or prevention of diseases and disorders which are associated with the
modulation of CRTH2 receptors, which method comprises administering a
therapeutically effective amount of a compound of formula | to a human being or
animal. A method for the treatment and/or prevention of an inflammatory or allergic
disease or disorder is preferred. Such diseases or disorders may include (but are
not limited to) asthma, chronic obstructive pulmonary disease (COPD), allergic

inflammation, and atopic dermatitis.

The present invention is also directed to the administration of a therapeutically
effective amount of a compound of formula | in combination or association with other
drugs or active agents for the treatment of inflammatory or allergic diseases and
disorders. In one embodiment, the present invention relates to a method for the
treatment and/or prevention of such diseases or disorders comprising administering
to a human or animal simultaneously, sequentially, or separately, a therapeutically
effective amount of a compound of formula | and another drug or active agent (such
as another anti-inflammatory or anti-allergic drug or agent). These other drugs or
active agents may have the same, similar, or a completely different mode of action.
Suitable other drugs or active agents may include, but are not limited to: Beta2-
adrenergic agonists such as albuterol or salmeterol; corticosteroids such as
dexamethasone or fluticasone; antihistamines such as loratidine; leukotriene
antagonists such as montelukast or zafirlukast; anti-IgE antibody therapies such as
omalizumab; anti-infectives such as fusidic acid (particularly for the treatment of
atopic dermatitis); anti-fungals such as clotrimazole (particularly for the treatment of
atopic dermatitis); immunosuppressants such as tacrolimus and pimecrolimus; other
antagonists of PGD2 acting at other receptors such as DP antagonists; inhibitors of
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



s, 3 H 2-31 (2-Fluoro-5-{[5-(3- 12.93 (br. s, 1 H),
9.14 Fari,,_,;) isopropyl-phenyl)- (d, J = 2.1 Hz,

Wa2Hp/18189 pyri di ne-2- sul fonyl]-nethyl- 8.40 PCUEP2D09/060140
8.2, 2.1 Hz, 1 H), 807(d J = HO 1110

amno}5678 8.2 Hz, 772(31
tetrahydro- H), 7.66 d (} ~napht hal en- 1-
sopbﬂg recepi@s(PPAR- gﬁmma agonysltsaawh as:eqs@ltaﬂqr@; pid Silipexygenase

m%bl g's_l%%bli%ﬁbzneuton? 8 Hz, 1 H), 7.13 (dd, J = 12.0,

Unless stated to the contrary, all compounds in the examples were prepared and

characterized as described. All patents and publications cited herein are hereby
incorporated by reference in their entirety.



7.00 (dd, J = 8.8, 5.3 Hz, 1 H), 5.00 - 5.19
(m 1 H, 4.65 (s, 2 H), 2.95 -3.07 (m 1 H),
wQ2019/018129 95 (m 1 H), 2.63 (s, 3 H), 2.52PCT/EP2009/060140
2.61 (m 1 H), 1.81 - 196(m 1H), 1.51
1.77 (m 3 H), 1.28 (d, J 8 Hz, 6 H  2-32
((R)-3-Brom.5- (300 Mt cbd3) % b b6
CLAIMS
1. A compound of formula I:
R4
O%S/
Ri_ / \o
N
R1
R2
O |
5 HO” O

or a pharmaceutically acceptable salt or ester thereof, wherein:

R' is hydrogen, halogen, methoxy, or phenyl; and R? is hydrogen, fluoro,

10 chloro, or alkyl; with the proviso that R’ and R? are not both hydrogen;
R? is hydrogen or methyl; and

R*is phenyl or pyridine substituted by one or two substituents independently

15 selected from the group consisting of:
(1) halogen;

(2
(3
4
(
(

lower alkyl optionally substituted by halogen,
lower alkanoyl;

lower alkoxy;

20 5

6) lower cycloalkylsulfanyl, lower cycloalkylsulfinyl, or lower

— e’ S e

lower alkylsulfanyl, lower alkylsulfinyl, or lower alkylsulfonyl

cycloalkylsulfonyl; and
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Br [(3-fluoro-5- (s, 1 H), 7.79 (d, J =

trifluoronethyl- benzenesulfonyl)- Hz, 1 H, 7.59 (d,
wqQg2010/p1804Hz, 1 H), 6.87 (s, 1 | 1110"N,s,,,, OPCTI/EP2009/060140

met hyl -am no]- H), 6.72 (s, 1H) 5.07 - OHOG | O

5,6,7, 8-tetrahydro- 523(m9% , 4.66 (s, 2

napht hal en-1- H), 2.81 (d, = 17.8 yl oxy}-acetic

aci d Hz, (4) pHenyboraayridine, wherem said phegy! oppyidinens aptignally

1.89 - 2'3883tgt1'}9ed10y'_l|2)Wer alkyl,lIo@?er(a%(yls‘]ulf%yl‘?lol\_/vlzer aﬁylsulfoml, lower
cycloalkylsulfanyl, or lower cycloalkylsulfonyl.

2. A compound of claim 1 wherein R® is hydrogen.
3. A compound according to claim 1 or 2 wherein R® is methyl.

4. A compound according to any one of claims 1 to 3 wherein R* is phenyl
substituted by two substituents independently selected from the group consisting of:

(1) halogen, and (2) lower alkyl optionally substituted by halogen.

5. A compound accordin to any one of claims 1 to 3 wherein R* is phenyl substituted
by two substituents independently selected from the group consisting of:

(1) fluoro;

2) chloro;

3) bromo;

(2)

(3)

(4) lower alkyl
(5) lower alkanoyl;

(6) lower alkylsulfanyl, lower alkylsulfinyl, or lower alkylsulfonyl;
(7) lower cycloalkylsulfanyl, lower cycloalkylsulfinyl, or lower
cycloalkylsulfonyl;

(8) trifluoromethyl, difluoromethyl, or fluoromethyl; and

(9) 1,1-difluoroethyl.

6. A compound according to any one of claims 1 to 5 wherein R* is phenyl
substituted by two substituents independently selected from the group consisting of:
(1) fluoro;
(2) chloro;
(3) bromo;
(4) methyl;
(5) ethyl;
(6) propyl or isopropyl;
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WO 2010/ 018109PCT/ EP2009/ 060140 -81 - 2-33
{(R)-3-Brono-5- [(3-nethoxy-5- trifluoronethyl-

whempemasul f onyl ) - net hyl -am no] - (300 MHz, CDRI'BEP2009160140
(s, 1 H, 7.55 (s, 1 H) 7 35 (s 1 H, 6.89 (s, 1 H),

.71 (s, 1 H, 5.01 - gﬁs 4.64 (s, 2 574 Br
0." N, 0 O?I IeI 678tetrahydro- H) ,
937)(@tylsseq butyl, &0 tert- bnta/d;ht hal en- 1- = 16. 3 Hz,

H) 12 2.30 -
oA PR kAot 2,5

. 8Q9) ™ -ditdoroethft. FNa) + ACTI VI TY AND USE OF THE
COVMPOUNDS The conpounds of forrmula | possess val uabl e
phar macol ogi cal properties. It has 5 been found that

7. Sﬂ'c@nfb%’ﬁ@%@érdﬁ{getoadﬂye&@bﬁd@n%t1 I EWIEFEIPR ROSHINT

be useful” in treating di seases and di sorders
suagtgtgtﬁ evasubstituents indeppndently fetecied fierhiha.graueconsisting of:
act|¥ f the present conmpounds as CRTH2 receptor
anté onls 's is denonstrated by the foll ow ng
blolzmnMGM)assays 10Human CRTH2 Recept or Bi ndi ng
A whol e cell receptor binding assay using
[BkﬂgﬁﬂﬁﬂFbﬁgﬂ as the conpeting radioactive |igand was
enploy@fudentgiuat e the conpound binding activity to
human CRTH2. The radi oactive ligand [ 3H ramatroban was
synt hesi zed according to Suginoto et. aL (Eur. J.
Pharmacol . 524, 30 - 37, 2005) to a specific activity
of 42 15 Ci/mmol. A cell line stably expreSS|ng human
8. Omibmpmasd esc:arkﬂingsﬂoeihymnet ofantaimsct fng whe@iKR? 0$3py|$d|ne

th t t t hat h
sufsfilieo P55 Sk R F RSt Ff bt B3 51 g
FuGenedidgén;t r ansfection reagent (from Roche). 20

Stabl e cl ones expressing CRTH2 were sel ected by
st ail#l lnyeealkyl entionallnpulbstiied yBDI9gY fNAgen T™ from

i ’rﬁvmgf@ﬁ.q%éﬂ'me%ma@é gﬁ%@}é@? g#ﬂ’ g% f;éé’fgbrﬁﬂﬂgﬁbsﬁtuted

PNPW—O

a rat nono
CRTHy.lowérealkyl | s wer e mai nt ai ned as nonol ayer cul tures
in HamMs F-12 nedi um contai ning 10% fetal bovine
serum 100 units/nL penicillin, 100 ng/n.
9. SA cepipRIKe iaﬁcoralrfy\iﬂogénytcﬁré ofeclaifhsS! @53 m‘/el’é-m &8 pyrldlne

Esenetl cin) for CRTH2, and O, 2 L|g};;qﬁorryu n-

U)o R eI ANV 6 BYOBRIAIRTRoA 6 Rver Ayl
t he nonol ayer cells were rinsed once with

10. A compound according to any one of claims 1 to 9 wherein R is hydrogen,

fluoro, chloro, bromo, methoxy, or phenyl and R? is hydrogen, fluoro, chloro, methyl,

ethyl, propyl, or isopropyl; with the proviso that R' and R? are not both hydrogen.

11. A compound according to any one of claims 1 to 10 wherein R is hydrogen,
fluoro, chloro, or bromo and R? is hydrogen, fluoro, chloro, or methyl, ethyl, or
isopropyl; with the proviso that R' and R? are not both hydrogen.

12. A compound according to any one of claims 1 to 11 wherein at least one of R or

R? is fluoro, chloro, or bromo.
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WO 2010/ 018109PCT/ EP2009/ 060140 - 82 - PBS (phosphate

buffered saline), dissociated using di ammoni um
weehyleiedi am net et raacetate (Versene TM EDTA PCDEP100%060140

Dow Chemi cal Conpany), and suspended in PBS contai ning

10 mM MyC12 and 0. 06% BSA (b Xl ne serum al bum n) at

1.5 x 106 cells/nlL. 5 The binding reactions (O 2 n)
13neh sompetiod meebrdimgde-anyldnepfaiamsat tor Bbwheesim B g iwaso or
Chg’g PBS containing 1.5 x 105 cells, 10 nM MygCl12, 0.06%

X 20 nM [ 3H ramat roban, and test conpound at
vari ous concentrations. After 1 hour of binding

t el | t ed
1y ORI OF PR O RETEINTR) BIPKeBY SRt o B Sybsiiuents at
po‘%lt@ﬁé &R Bﬁrtllﬁé Bﬁéﬁ&ﬁrrln_?' Whele fdh p@sied a'?eﬁrﬁdf&?ce&"b‘éfbw in
usi ng@a Filtermate TM Harvester (a cell harvester

fontnmda |Gainderenrdeanty satestrdirem) the oreumeensistingl oft(éshalegen, (2)
radi.qac
|0\}5’§r|r %ﬁk{ﬂ% hay é{élfor%)htnué%&‘ﬁg h%%ggﬂh_{ﬂg\(dvb(%re%kg%g}'gt f&vJae{P%(l)kr?xy,
Iowmmikﬁsul(a‘ﬁypmm gIkylsdiXTyl, 6 lowePelklyisnEbmge and (&clover
g cint TM 20 _scj | at i on
cvploaRyisEiorh oRerBrupHeRait pEloper GYaSakMIarab: °f he
filter plates. The radioactivity fromnon-specific
bi ndi ng was determ ned by repl aci ng corrpound with 10
pM of 15(R)-15-nethyl PGD2 (from Caytran «Cheni cal
Conpany) in the reaction m xtures, adi oactivity
bound to the cells in the absence pound (tot al
bi ndi ng) was determ ned by repl aci fpound Wit h
0. 25% of DMBSO (di et hyl sul fOxi de 1 he reaction
m xture. 20 Specific binding Ba were obtai ned by
subtracting the radi oact iR~y £f ©n-speci fic binding
fromeach binding data. The O value is defined as
the concentration gk _the testled conpound that is

required for 50% i nhilt total specific binding.
25 val ue, the percent
eRe ed for 7 concentrations

In order to cal cul ate
i nhibition data

for each conpound. The percent inhibition for a
compound at each concept@ati on waslCal cul at ed
according to the foll pwi ng fornula, [1-(specific

bi nding in the prese of conpound)/(total specific
bi ndi ng) ] x100. Theor'C50Cral ue was then obt ai ned by
fitting the percent inhibition data to a signoida
dose-response (4 paraneter |logistic) nodel 30 in the

XLfit ft | - , f I D

A0 SOt LRS! o of RS ITLbL A7) O

(A+(B-A/(1-F((Cx)AD)))]. WO

2010/ 018109PCT/ EP2009/ 06014 83 - The
150fAPﬂ@pPHP§Qgﬁ@“ egahsrel %ﬁ'ﬁé'up&%%h'a@i %g H@%ggggﬂmm
Rk 'maro%%ﬁ"gn@ﬁﬁ@;ﬁ’rﬁéﬂyl ﬁhé‘% S\bshRREY at Hé‘ﬁtldrﬁ.s?:‘ bhe 5053 hBRated in

assay showed that al’l these conpounds have binding
formaula VC mithesuistiiuentsyindependestty selactethire the grour cosistipgl of
ﬂu%’ﬁé r&%gl?tptjé/lflv%g)bqé\;ﬁ?_t ance, the follow ng table shows

speci alues for these 5 conpounds:
Exanple No. Human CRTH2 Binding 1C50 (PM Exanple 1-1

002 0. 1950 I 0. I
161 @cg#@gﬁggg‘(g%ﬂ ﬁ41/vh§argln0%§|g Ef?gﬂrér groé ZCR%E\y);%rrger?orfluoro;

3 |
ek LSRR S

trifjuoromettor61 Exanpl e 1-13 0. 0071 Exanple 1-14 0.0077
Exanple 1-15

in




0. 008 Exanple 1-16 0.0038 Exanple 1-17 0.0036 Exanple

1-18 0.0028 Exanple 1-19 0.0029 Exanple 1-20 0.0025
WEEMOIE09 - 21 0. 0028 Exanpl e 1-22 0. 0337 ExanppP@I/LPB89/060140

0.0036 - 84 - Exanple 1-24 0.0037 Exanple 1-25 0.0959

Exanpl e 1-26 0.0422 Exanple ;527 0. 0401 Exanple 1-28

0. 0042 Exanple 1-29 0.0182 Exanple 1-30 0.0461 Exanple

1-31 0. 1544 Exanple 1-32 0.2686 Exanple 1-33 0.081

170 S R Pelad of Gt g MR oyt ) %rﬁﬁn‘?w%c"@%xooae{?@é%d B Bfimple 1A

1-39 0. 0026 Exanple 1-40 0.0063

O%S/
R /' Xg
R! :
R2
0] IA
HO O
5 wherein R'- R* are as defined in claim 1.

18. A compound of claim 1 selected from the group consisting of:

[(R)-5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-2,3-dichloro-5,6,7,8-

10 tetrahydro-naphthalen-1-yloxy]-acetic acid;
[5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-2-isopropyl-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-2-methyl-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;

15 [5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-2-ethyl-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-chloro-2-methyl-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-chloro-5,6,7,8-tetrahydro-

20 naphthalen-1-yloxy]-acetic acid;
[5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-2-chloro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[(R)-5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-chloro-5,6,7,8-

tetrahydro-naphthalen-1-yloxy]-acetic acid;



Exanpl e 1-41 0.0034 Exanple 1-42 0.0032 Exanple 1-43

0. 0109 Exanple 1-44 0.0164 Exanple 2-1 0.0080 Exanpl e
WQ@2@0018090 Exanple 2-3 0.1770 Exanpl e 2-4 0. OPGBEP2009/060140

Exanpl e 2-5 0. 0059 Exanple 2-6 0.0929 Exanple 2-7

0.3333 Exanple 2-8 0.6379 Exgpgple 2-9 1.1561 WO

2010/ 018109PCT/ EP2009/ 060140°- 85 - Exanple 2-10

0. 8598, ERimiflsopmethy-EREEn ey nina P3-Cho1e-3 -fosedite7,8-

2 SIR RS EibhRaidmemLe 2 10 0. 01er,
2. 523 Chioreri|{265-dichb ra-iehz8n &sulivpllanin @02-0u 2083l 6 2 &-tettahydro-
2 2%1a;2)ht3F1(3:1iLe6r1-1-onxy]-acetic acid;

5 [3-Chloro-5-(2,4-dichloro-benzenesulfonylamino)-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-2,3-dichloro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[3-Chloro-5-(2,5-dichloro-benzenesulfonylamino)-5,6,7,8-tetrahydro-

10 naphthalen-1-yloxy]-acetic acid;
[3-Chloro-5-(2,4-dichloro-benzenesulfonylamino)-2-fluoro-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[5-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-3-chloro-2-fluoro-
5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid;

15 [3-Chloro-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
Tetrahydro-naphthalen-1-yloxy]-acetic acid;
[5-(3-Bromo-5-trifluoromethyl-benzenesulfonylamino)-3-chloro-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
[(R)-3-Chloro-5-(2,4-dichloro-benzenesulfonylamino)-5,6,7,8-tetrahydro-

20 naphthalen-1-yloxy]-acetic acid;
[5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-bromo-5,6,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
[(R)-5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-bromo-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;

25 [3-Chloro-2-fluoro-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-
5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid; and
[5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-2-fluoro-5,6,7,8-tetrahydro-

naphthalen-1-yloxy]-acetic acid.
30 19. A compound of claim 1 selected from the group consisting of:

[(R)-5-(3,5-Bis-trifluoromethyl-benzenesulfonylamino)-3-methoxy-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid;
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Exanpl e 2-22 0.0054 Exanple 2-23 0.1983 Exanple 2-24
0. 3799 Cal ci um Fl ux Assay Using Fluoronetric

wOo prglomsyoPl at e Reader Cell Cul ture Conditi ons: PCHEPH9/060140

cells previously transfected with G al pha 16 were
subsequently transfected 5 vvbth the human CRTH2

receptor and the neonycin resistance gene. Foll ow ng

sel é@{$,6fBiSﬁrif3@morpgthyLbeameawe(sgécmlaroln®))—,3-n>h&nytr6:ﬁﬂas-tetrahydr0-

clo eir receptor expression
basZ%B 2 Sﬁoﬁ%ﬁg %’% %%@antl human CRTH2 | gG
f oI [ @Ryesd :bg I&t@ﬂrﬁwbrcgnéthm bér&lejlheeglmml(nbpz chlor§> -5,6,7,8-

[ ro-1 t rostagl andi n D2 ( DK- PDG2
(I i é%\tﬁ?g) %nﬁﬂfét?"égﬁ g %@%anm ositive clones were
them oloingsholy. éﬂt}bﬁo%@nf@bt&hém?l Béhz%'n%@m f/IaTﬁlﬂo )-5,6,7,8-
transfected ceI s were cultured’in medi um

suppetearRreaaphthalenobty ayhacaligwaaits ser um 2 v

I /
g t ?i@ﬁo@% I5n %%gé-@#flﬁﬁgﬂoﬁéth %%%Q%Q&M&y@%n% § 6,7,8-
G41$et(ageﬁdem-naph1thaleﬁe1 bexy\]eacmtlceeromsst ed with

e T e S
Tecm&%mr@ﬁaghtﬁ@en\ﬂm@&yp@é&@er&d 15 two DNA-bi ndi ng
dyes that enable the rewgent user to distin

bet welBrBipmapdriiirdomstvoaprenasalfpaylaning- QCg'Id!ﬂUOFO 5,6,7,8-
sus 2.5 x105 cells /nL

Wit E&E%{%F%F%Hﬁgﬁ\?ﬁ?@gygﬁﬁﬁ a?:?ﬁljddt s of 50 pL were
d| s@@(&éechlmlbm BEnzen®s Aty oD BD)2RTIAEBRAES, 18adtahydro

- %@tﬁol TM I38 vveltl blwack/ clear mcroplates (from
BD B dfgesyo (ﬂci‘?l'gl of Becton, Dickinson and
Conmpauy, 4- [ﬁBHIoF&Eeﬁ&&fe@le@iﬁém%ﬁ% leo@@%CB 7 13-@trafydroCO2

i ncubat or overnight. The follow ng day, t he

i cﬂ@Bhﬁ"@@f‘ WwxYiaeRtic #fidihe assay. 5 Dye Loadi ng and
{

e B2 OB B A DB A0S Lo

d| v i-saphthalenNbgoXy]sdogtic @ald; Technol ogi es and MDS | nc.)

't 5558 e e R R R SO Rehr BT e
20mMabEtaien-1- onxy] -acetic acid;
roxyeth plpera2|neethanesulfon|c aci d

hyd

and({a@ i 13- iSRBE Y D LS AL R AL 2 SHAE Y B RVIE B.7.5-
fro't'étH}ﬁ/ch?h RhaleRs1-9Rdy Racdlle flig:Hank' s Bal anced Sal t
Solutio contai ni hg 20 nmM HEPES, 0. 05% BSA and
2 S{ka’rotﬁe Bridopray arftrry! )ty rigineh2-welfonylaninohed, Byp-

2 drop dlspenser The
pl at%rﬁ\kg?ééh?é@tﬂa%cuggkgga&ot Af’l]#tour at 37 'C. 15
e I{Bl@rtédfrg > [’ﬁg(daaebpmpyl pl@@ﬂiyl)s HBSS/ Ognstl\@/:lfatllz%aES/ 0. 4(?0657)8/-0
pr epar addi n
BSAI?%@%VQF tﬂtﬂé%ﬂ'gyfg’&'} g%qqcaqlm ji | ut ed conpounds. To
pr e@@t)fa l?drhé‘JS (@Lt&rﬁh%dsitm&ﬂéﬁm BEnsMesliR&MBarRino)-5,6,7,8-

onmpounds were dissolved in 100% DMSO. The conpound
d| | tetradtydpr-aeehthalenseyioxy] a@etmﬂqmws well # 1

;?C rg’gglﬁ{?géa 2?%10?{2@@9%%59@#@%0 th IS e xedm h?lamlno

tr anss, ér&teﬂahydrmnmjtithdtén-n Fulm(y}valcletlétamdl 3 serial

ol R T S ah OB Yo e SR ERaTe o5-hloks 3goro-
wel s, & FERIR| FoSHagHAEAa |98 bRt obi for vas added

After incubation, both the cell and "assay pl ate"

pl at es were brought to the 25 fluoronetrlc i magi ng
pl ate reader (FLIPR(r)) and 20 pL of the dil uted
conpounds were transferred to the cell plates by the
FLIPR(r). Plates were then incubated for 1 hour at
roomtenperature. After the hour incubation, plates
were returned to the FLIPR(r) and 20 pL of 4.5X
concentrated |igand was added to the cell plates.
Durlng the assay, fluorescence readlngs ver e taken

M o s Y 4 o,
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suggested by the vendor. The spontaneous production of
IL-13 by Th2 cells was 10 determ ned in the absence of

WORIPGXI0%t i nul ati on and the val ue was subt r acPETEPI0091960140

that in the presence of each conpound for percent
i nhi bition and 1 G50 cal cul at jons. The percent
inhibition of interleukin 13"(IL-13) production for a

compéridChtorg-ar 2otrsichBredroeenesaifiooylsmirg-2Hleatab £c8-
or ookt P fabiRer LB ouna) | (1L 12

pr ocp(lR)tai-GhIdrgk%@dhﬁfr@-ﬁiﬂ&or@h&hﬂl%%ﬁ@édIﬁfoﬂJQI@mirTm)eS,6,d7 ,8-
1050 val ue, defin s the concentration of a conpoun
t ha etf%YrdéQq'UPP*é@a o 1 x5y '%?ﬁtﬁi%qmim of IL-13

Pr oqudts-eNBroMAS-5CRtGotorictsy IBEnkE hdédUNBn} BeiRGLF-8RAlbro-5,6,7,8-
i nhibi'tion data for 7 concentrations to a signoi dal

dos éetranlonsaphthalear kivoxel-agaiiclasid;st i ¢) nodel in the
XLfi f I - - i

L PR e S IR B o v
( A+ (BpAhaleh-FHy(d=ykadddic) adid; Represent ati ve conpounds

f or SBb IOt e Baa Sy A BRI 7 agebyaminol-5.6.7.6-
( exagPdrRRird-ndphtPalknlBylokyPAcdtR ad;1- 25, 1-37 to 1-43,

2-01 to 2-17). The resul?s of the DK-PG2-induced

| L- 133 pdeickierahenzengy ukeriarainoiatflucip-Hib. 1 Seteérbrgyor on

of - =2 2=3y. 2-7 to 2- 9, 2-11, and 2-16
(mh?%ﬁﬂgkﬁﬁhiwggyfééﬁmé% %es greater than 10), the
pon}b@@QQDit:lelstcekjerhzenebbﬁqra&aaym_oérikﬂmﬁroécﬁ,Zﬁ-ﬂemahydr!on
;pgb%bhggﬁy%bwﬁgyggégggtL;néOMALE)ICBO val ues rangi ng

20108 B4 +6PET(3EBBHRDY QSN -pyrdihe-2 shRoGRIHR0]-5,6,7,6-

receptor), and therefore may be useful as antagonists

i n tetEatydrernapkibaless’-HIksyHrGRicRGd associ ated with

thi oc such y o0 di i )
L SR SSRGS bEBen g ot
t r eaiapbinalen- dythxyl-apetevand;i on of di seases and

dis whi ¢h..ar e. associ ated with the | on, of
R s AR e eRt st Py bR dTanE B Rio-
a t maphapelsn-c3ldxy]-atétRcadid.earmmount of a conpound of
fornula | to a human being or animal. A nethod for _the

t r edd b ABIEMYBANGRUPB LT IFeBES WP MM EDETOR6.7.6-
al | Gty AEARMaRh- 1Ry Iseticudy f erred. - Such

di seases or disor s may include (but are 10 not
limted to) asthma, chronic obstructive pul nonary

208 ST PPROS ohaiy BidkiSa bk AR apdih¥ED S 1

the adm nistration of a therapeutically effective

amount_ of _a conmpoun formula | in conbination or
oS3 B R ey barsenssylooy - Refnlenigers ghipgs-2 uoro-
t he 5t @ @EBRhyQrb-rdPhRIBRY Ofil¥xyacalid g6l ¢ di seases and

di sorders. I'n one enbodi nent, the present invention

r el 39¢3,3-BisatriffeoioneEthyrbanzeneswionyemiethplcdnoino]-2-methyl-5,6,7,8-
pre ' K dj . D . sorders conprising
ade%Pés ygf? ﬁépﬁﬂggla%nhtir@%?g?c%[% érjrdllaﬁTx si mul t aneousl y,

S eq &3, B Blsytrifloo rosegiayldderizg nesulfomeh) apethy/li-arainby-2-ethyl-5,6,7,8-
ef fective anoun f onpound of fornula | and

Aot AN Grogaar e FuPEREIARS 20 as. anof her

ant '{51[('3f5-BT§U¥PfTI96hbn%thﬂfﬂdnz@hééﬁlﬂin‘il)ﬁﬁé@%loémﬁg Biohioro-5,6,7,8-
These ot her drugs or active agentS nmay have the sane,

si mtgteahyder-napkibaisinet-gloyyhasqtieragid; node of acti on.
Sui t abl e other drugs or active agents nay include, but

are not limted to: Beta2- adrenergi c agonists such as

al buterol or salneterol; corticosteroids such as

dexanet hasone or fluticasone; antihistam nes such as

| oratidine; |eukotriene 25 antagoni sts such as

nont el ukast or zafirlukast; anti-IgE anti body

t herapi es such as omalizumab; anti-infectives such as

Y T T o o,
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- 92 - (7) phenyl or pyridine, wherein said phenyl or
pyridine is optionally substituted by | ower alkyl,

wo omsen1&bkyl sul fanyl, | ower al kyl sul fonyl, | oweE€T/EP2009/060140

cycl oal kyl sul fanyl, or |ower cycloal kylsulfonyl. 5 2.

A compound of claim1 wherei R3 is hydrogen. 3. A
conpound according to claim1’or 2 wherein R3 is

rret H{R)-5-43, 2B isdnifleerathedinyd bedizaesubonyly-msiylefmiopks-ebloro-

sub f%l\?gg %{%hﬁr %&ﬁ"@iﬂ%f@%%%%éhé%%@?n :3 %et\é\?oup
o i e opoo it
b RN eles TP RSHECEC S0i s 3 to 3 wherof n RA i s

phengl( 3551B%Lﬂrl?lUéI%‘PnélMyltb’&zéHQﬁlfdn%ﬂﬁéthT%ﬂ%{@@&lbbﬂoro-

sel ected from group consi sting of | uor o;

( |2%( %V&@trabwmm&ﬂma@m—ﬂ yl@%-racgﬂq‘(@md( 5) | ower
o kg P Rl e S R e REimingl 2rohioro-2-methyl

cycl%V}eytﬂesuhf/ca’OWathrwAm 1eyotydacktit aoidf i nyl , or | ower

e b P o 20507

1, 1TéH5Hy@R5ﬁ@bﬁ%bbnzﬁy@xyfa&ﬁﬁﬂﬂmmd accordlng to any
one of clains 5 wherein R4 is @Wi/l substi t ut ed

by (3§ hdempsa-(( ?MPB'OFQTE@WHF@W')S@B -amineldnd /kEtetrahydro-

1) fl X
?rz;)l’l‘g @ﬁéég%}%ce“c %) et h§/| ) (5)”02?hy| . (6)
pr o H§HChbaroi 5B degighlpro mmumpmem-ﬁﬁmgz-méﬂ)&z&

but tert-butyl; 8
tri %ﬁ{%{y&hpﬁgp{thé[ﬁ efME %ﬁ?eﬁor %: fl ﬂo)r/omst( hgll and
( 9) {84 (31B@nhd- Buﬁmmbﬁmkhg@eﬁzenks@ﬁamyﬁ@tmﬁ@ﬂmﬂo]t@ch@ro -2-

oneofcalrrslto wherein R4 is

subi'tJPTQﬁ e . %ﬁetfﬁﬁy%%%h‘{h@@*ﬂréﬂ%db%ﬁ@e@ﬁ'@ y sel ected
fro (iﬁeBt%rrﬁBJ tﬁ%{bﬁ?ﬁﬁa‘t Qﬁzer(elsbﬁf)ﬂln}l?g{%ﬂk‘l Zhif-£ERioro-

(3) uoronet y npoun
acc@r@leﬁgtetrahm rmpéwthﬁlem—ﬂwlwsj}]acebc acigher ei n R4 is

Py SRR AL 0B PR LB SRR
al kyg, 6,18 fetrabldry-rephsialénti edodyy-deatioged; and  (3)

phe or pyridine, wherein said phenyl or py r|d|ne i S
opt .{éﬁ%n'@ry 2Liiparory H?é@owfirtemé}romem' epgengsufonyl)-methyl-

CO”%?MH&*J 5165708 Hthith Pihybifo-Ratyh A Rnof- yrelx?w ﬁetﬂc dcfy;3 wherein

yri'di ne substituted y pheny erein said
phenﬁ?i[ 2% Dighdaororkanizgnesiifony b unetlyllgminoydfluara-pl6, 7,8-tetrahydro-

A f cl 1to9
wner BPRT R LIS BRI %k Cor o, ohioro, brom,
rret I@sng(;a,s Bis- mﬁe@wmahsd MZeaewiﬂmggmthpwmm] -2¢fhloes-6,6,7,8-

th 25 eth or ropyl; with the
pr o@%@%‘yldﬁ%f‘ iﬁthﬁm %g%é?/}e %g‘i’h hydrogen. 11. A

CO"T{’QJ['(Q% @%‘F@drﬁlb’&mzbﬁeﬁﬂﬁbnwi?né’cﬁylcérﬁin@z% &uﬂué&) 5,6,7.8-
wherei n t)édro gen, fldoro, chloro, or brono ‘and

R2 |t%tra1w@r<arganh ﬁl%o?-&'ox&‘hﬁf@ﬁt@ acid; met hyl, ethyl, or

SRS RIS YR SRR B % oo

13 napbtaEuhylexgpacetiongcido any one of clainms Ito 12

cl al{gn[@' %g}%ﬁﬁrl rrgglggwiglﬁﬁéwp@ﬂfwﬂg@oun 0]- 5 3-difluoro-

subsgté i isetetrahfdronappehdie A Syisk3eic aBidt he phenyl

ring, where such positions are indicated bel owin
formula I C, independently selected fromthe group
consi sting of (1) hal ogen, (2) Iower alkyl optionally
substituted by hal ogen, (3) |ower al kanoyl; (4) |ower

al koxy; (5) lower alkylsulfanyl, |ower alkylsulfinyl,
or lower alkylsulfonyl and (6) | ower
cycl oal kyl sul fanyl, | ower cycl oal kyl sul finyl, or |ower

cycl oal kyl sul fonyl: 10
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/ olC HO 'O wherein R1- R3 are as defined in claiml.
15 15. A conpound of claim 14 wherein RL is fluoro or

we k1001082 i s hydrogen or fluoro; R3 is hydr ORENEPN060140
the phenyl ring is substituted at positions 3 and 5 as
indicated in formula IC Wlth][qi)ubstltuents
i ndependently selected fro roup consisting of

f 1 udot(2, %Dmhk?mchertzenewjf@whﬁmetwl armmom 3-giflgoiop 6768-
f ' r )r chloro; R2 i
?%tg%hmd %’Sﬁt@?g‘ﬂ-%loxg} %éeg% o : and the phelnfll
i ”??*[ ot 5“”'““m°m%?%“é?‘%‘#ﬁ%?@é”%@?"82‘6?%103'““%rs‘"
tri -
B8 R BB e DR RENS SR (R - enant | onrer
as q:?ﬂ‘F'ILE‘drSQ*) i SLfIDQFdIQJtﬁIdo?em@t -BénZEhNulfbiy1) r'nét anfihol-

S5wherei n RI1- are as elnegilncalm
com@cﬁjﬁ@ ‘@trabl/@’prﬁaphé@@@:ﬂe)dOXM}tﬂ%tlﬁéC@r oup conS| sting

[ R23-Duero (i hore Bar A Benasas oMy stk vgminet
2, 356,¢ 8- trgtrahﬁdrﬁhﬂahﬁ?halen 1- onxy} -acetic ?CId
10t ro- al en 0X e I a

5 (438 S B adsomap R RE e 7R me v baminol
Opf %PE’/'? Btebrafydo- ﬁa?ﬂﬁt@élé’rﬁm CB]I(BW)THCE% gbl- yl oxy] -acetic

[ 5 ((%*F@qspéi {5i(#iseprepmrhgnylbenidne s ylignyll-aethyaminge
{1yl 7%l Gl ARDHRABRRLABG) St Wbxy] - aceti c

15[ B3-Chdroh- £[5t(B+|s§¢p:opy1fpda1ehyl)-plyadmeriksuifdrryﬂyheihyhar)nr@}

Zf:lh I6 ; '8 fe?r’aﬁyér%tr{aapw Ign 1 ﬁgxyt) -acetic aC|dyI oxy] -acetic

[ 5- «@dﬂcﬁbsz fluér‘BLSlgBC{Hﬁédbfbp%WWWhB PRY}-80Fd18)]-rReBigl-

| oro-2-neth

t et @ﬁﬁp@k@ﬁﬂa%ﬁ?tﬁaiwém -naphtpaien: h&@w):a%tl%ﬁmd
I or g§g ?%gﬁcgrgtdéh%ﬁ?%ﬂ@@%ﬁtﬁ ﬁla en- 19??(}0)?(&‘? rég\?:gf’[ Ienghydro-

aci (m;aphthalen 1-yloxy}- acetlc acid;

| or §3U2 PRl iR AR R AR el 2o RER T 1 8 %ebdhyaro

aci ¢haphthalen 1 onxy} -acetic acid; and

[(R) trifluoronet hyl - benzenesul f nyI am no) -
3. cl@ g,IL@rg 55{[5- %—JSOpI’Opyl phenyl)-pyridine-2-sulfonyl]-meéthyl-amino}-
t et Ay . @af e ily) aetié Geci d; - WO

2010/ (518109P EP2 09/ 060140

: %BE? Tnﬁ%cseuglcél 3}651 e%?fbﬁ@gglt 8185] %891%%%3 %gc%r%mgntg)an% o% of

c|et||eisr1$mcﬂo3 napht hal en- 1-yl oxy] - aceti c aci d;
[ 3- Chl oro-5- (2, 5-di chl oro- benzenesul f onyl am' no) - 2-fl uo
ro-5, 6, 7, 8-t et rahydr onapht hal en- 1-yl oxy] -aceti c aci d;
zﬁ[&PQBFn%éélﬁcél& & p%lé’é@te?%\‘"é %B?rﬁiéhﬁ@%&&b@r‘@iﬁd(?or)o ahybne of
et rahydr o- "napht hal en yl oxy] -acetic aci
C|a3m§3’|85t0@05 trifluoronethyl -benzenesul f onyl ani no) - 2, 3-d
ichloro-5,6,7,8- tetrahydro-napht hal en-1-yl oxy]-acetic
aci d;
23 3A Coimpoond-of 2abn divethitio isol{ R 67 85eBistHfitugrbametimd) - 5, 6, 7,

tetr dr o- 10napf; thale [0)4 acetic ac

bepgeReR OB MO A Tocs bl At ReRop Sflny 1-yorylsetic
aci- 5, 6, 7, 8-t et rahydr onapht hal en- 1-yl oxy] -aceti c aci d;

[5-(3-Bronn-5-trif|uoronethyl-benzenesulfonylanino)-s-

chl oro- 2-fl uor o5, 6, 7, 8-t et rahydr o- napht hal en- 1- yl oxy] -

acetic acid;

15[ 3-Chl oro-5-(3-fluoro-5-trifluoronethyl-benzenesul fo

nyl am no) -5, 6, 7, 8-

Tet r ahydr o- napht hal en- 1-yl oxy] -aceti ¢ aci d;

[ 5-(3-Brono-5-trifluoromnethyl -benzenesul f onyl am no) - 3-

chl oro-5, 6,7, 8- tetrahydro-napht hal en-1-yl oxy] -acetic

aci d;

[r— ~ -~ 1 = 7~ A I L T I Y T T e =
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20napht hal en- 1-yl oxy] - aceti c aci d;

{2, 3-Di fluoro-545-(3-isopropyl - phenyl) - pyri di ne- 2-sul f
wo@esbamioo] - 5, 6, 7, 8- PCT/EP2009/060140

t et r ahydr o- napht hal en- 1- yl oxyl -aceti c aci d;

{3- Fl uor o- 545- ( 3-i sopr opy!l pﬂﬁnyl) pyri di ne- 2- sul f onyl

am no] -5, 6,7, 8- tetrahydro-napht hal en-1-yl oxyl -acetic
245 A gompound of claim 1 which is [5-(3,5-Bis-trifluoromethyl-

beé?%ﬁés?ﬂgﬁ]oﬂ Iggﬁr}o%gi;-éhlo?oo8{6?ﬁ§lteﬁgﬁ3%%)na%{haﬁjéﬁqFr‘ y?0x§/]J aC&IC acid.
t et rahydr o- napht hal en- 1-yl oxyl - aceti c aC| d
yﬁgﬁ%’qgglr?g%écl?ﬁg 1%?%?1) |35[ %f g%olglsr{ﬁfthﬁl rome hﬁenesul fo

bén@éﬁé’él)ﬁ%h?la t:fl@hl%Fb 3'6),’7 ,gliéﬂraﬁ‘ﬁ%l tpﬂtfHa‘T’en 1-y|oxy1] acetlc acid.

oro-2-fl uoro- | uor o- rifluorone
enzenesulfonylan1no)

0, - r e L. -agetic acid;
26%( fg'g%f) g %?)?)Errlg,?%qt%l o[tr5 t@éﬁﬁyﬁ%nﬁgﬁé&eﬂnee I f onyl ami no
benz8nesulfonglaihiric) l:G}CblﬁrCﬁZ:ﬁ'LUSFG 616, A Bytdirak ydrprtapatretert 4 wlaxy]-
ace}%galcetl c acid; WD 2010/ 018109PCT/ EP2009/ 060140

[ (R -3-Chl oro-5-(2, 4-di chl or o- benzenesul f onyl am no) - 2-

fluoro-5,6,7, 8- tetrahydro-naphthal en-1-yl oxy% acetic
27300 gompound of claim 1 which is [5-(3-Bromo-5-trifluoromethy

e% S';U;Inf{;ﬁkl?@@:%?%I‘E)H@&%O?O-‘Sfé,f,|8l=’cgfrglﬁ'%rg3ﬁapﬁﬁ‘|¥éw?%xy]-
acett aalkiydr o- napht hal en- 1-yl oxy] - aceti c aci d;
5[ (R)-5-(3-Brono-5-trifluoromet hyl -benzenesul fonyl ani n
0)-3-chloro-5,6, 7, 8-

28 eA ealmpaluad Baslainh d'vﬂlﬂcH-TSyq30®Mbr@5%BiﬂQloﬁ£54rlﬂuoromethyl-
(R) - 3-Chl or 0- 5- di ch] or o- benzenesul f onyl am no) - 5,

[

begzgnesuiepylanyeg) céwﬁﬁ w3l &lrahyaroynaphihale-dryiexyiargtic acid.
{3-Chl oro-2-fl uoro-545-(3-i sopropyl - phenyl ) -pyridi ne-2
-sul fonyl am no] -5, 6, 7, 8-

291 04 edompbydd of dajnt! vethiem is1[oyBeBrpmad dtifiuoramiethy!-

5-(2 Di chl.or nze f.onyl am no flu -5.6,7 .
bep2ehGs Ry R B R REBERS T palyh AT REREidei "y :91-Bodtic acia.
[5 (2, 4-Di chl oro- benzenesulfonyl am no) - 2- fI uoro 56,7,
-tetrahydronapht hal en- 1-yl oxy] -aceti c aci
301 o SOPAURG OLABIT 3 WHGH I SRS (E g rIeam: 2- sul f on
béﬁ&@ﬁéﬂﬂ’%n ylakhi cﬁ 217 8- tetrahydro naphthalen-1- onxy] -acetic acid.

tetr r 0- napht en-1-yl'oxyl -acetic aci
[(R)-3-Brono-5-(2,5-dichl oro- benzenesulfonyl am no)-5,6

31 (PR AT AP I RS B R BB o) -5, 6
bengﬁgﬂestuelbhﬂbyﬁh@% -Bomagp 3t 8)2/8etetrah ydroxndphataté m-¢ -yaeiyl-acetic acid.

[ 5- (3, 5-Bi s-net hanesul f onyl - benzenesul f onyl ani no) - 3- br
3RSy oumébf b8l ah»ymé@@[lép(btmwwﬁdo@emetr@@et I c

acid 0. onpound aim1 selected fromthe
be@zgn@s@f@ﬁglammcﬁg’i ehlor®§,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid.

[5-(3,5-Bis-trifluoromnethyl -benzenesul fonyl) - net hyl -

i no) - 3-chl oro-2-fluorob5, 6,7, 8-tetrahydro- napht hal en- 1-
33yl Axyinpaaed o€ claimn d;wHich |5 [BRE3 B rertorb-{3-boomo-5-trifluoromethyl-
be{n?_gﬁt h nglgnZe a’iggoq-teérqpé(gfﬂlpa%htgal?ng -yloxy]-acetic acid.

tetrahydro- napht hal en- 1-yl oxyl -aceti c aci d;

30{5-[(3,5-Bis-trifluo ronethyl-benzenesu

| fonyl) - met hyl -am no] - 2-ethyl -5, 6, 7, 8-

t et rahydr o- napht hal en- 1-yl oxyl -aceti c aci d;

{5-[(3,5-Bis-trifluo romethyl -benzenesu

| fonyl) - met hyl -am no] - 3-chl oro-5, 6, 7, 8-

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

2010/ 018109PCT/ EP2009/ 060140

- 99 -

{(R) 5 [(3 5 B| s-trifluoromnet hyI benzenesul fonyl) met h

T . L T
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21. A pharmaceutically acceptable salt of a conmpound
according to any one of 25 clains 18 to 20. 22. A
webaoassaeut i cal |y acceptabl e ester of a conpouPdI/EP2009/060140
according to any one of clains 18 to 20. 30 23. A
conmpound of claim1l which is
[(R-5-(3,5-Bis-trifluor orre't]hyl'benzenesul fonyl am no) - 2
34, A g@bapbund obcleinT 18vhie isaliiritbd3 Ripmokadréliotoryettyly] - ace

beheSn &8y amitols tiefer NorEERS LR deRbo S My dky-

acetlit acid- 5, 6, 7, 8-t et rahydr o- napht hal en- 1- yl oxy] - acetic
aci d. 25. A conpound of claim1l which is
[(R-5-(3,5-Bis-trifluoronethyl5

3@%%@%@%3 %F‘b,‘lbﬁ‘lmm/?ald%s [(R)-3-Chloro-5-(3-flupro-5-trifluoromethyl-
| oro-5, t et rahydr o- napht hal en- 1-yl oxy] - aceti c

be@@eaesulfgeylamlra@rﬁaﬁarﬁteirafwdéq Raghtihalest! -ylexyl-acetic acid.
[5-(3,5-Bis-trifluoronethyl benzenesul f onyl am no) - 3-
chl oro-2-fluoro-5, 6,7, 8-tetrahydro- napht hal en- 1- yl oxy]

36. Acetpouad ioficlaibd 1 vivich & [ER¥P¢BBonio-Srifluardmethiylzh i s

DRz 3 SO BBHRR s B el PR BT RRT A BIg b zggtc acic

acetic acid. 15 28. A conpound of claim1 which is
; 3- Chl or o- 5- ;13- fluoro-5-trifluoronethyl-
37 gampesund @ 9Ip§m1nlﬂ)|clg, is {5-[(3,5-Bis-trifluoromethyl-benzenesulfonyl)-

mgtgyl'-%n i% cﬂ%c’;@ é?r%'f?%o}r'&#rﬁﬁ%ﬂehﬁq%w}-é&étié-acid.

[5-(3-Brono-5-trifluoronethyl benzenesul f onyl am no) - 3-

o, A b gufe B Bal A P ST Agbeet©
be[nﬁa)ueé’m@hﬂ/l%ﬁetﬁyl(a?nlﬁoFB@hld?éiEE@,ME@@%HW@E\’}@@M&I@& 15yloxy}-
6,7, 8-tetrahydro-napht hal en-1-yl oxy] -acetic acid

acgfic : agideonpound of claim1 which is
[(R-5-(3,5-Bis-trifluoronethyl 25
benzenesul f onyl am no) - 3-

3%rA pbaﬁnzﬁqentuealtmmwdsytmrmommrimmgaa émerdpglimally efeetiiecamount of a

C°F%°°¢‘§d§r°8%$@ ey Prg 8F 8'%?%3 |t%é%z%%%§lﬂh96'ﬂ9?%¥ﬁcﬁﬂ¥ aggeptable

caeddror o- 5, 6, 7, 8-t et rahydr o- napht hal en- 1- yl oxy] - acetic
acid. 30 33. A conmpound of claim1l which is
[(R) -3-Bronmo-5-(3-bronmo-5-trifluoronethyl-
T Ao hIR e of g 1y S8.12q e g npramgige 2ctve
subetmpea8109PCT/ EP2009/ 060140 - 102 - 34. A conpound of
claiml1 whichis [(R)-5-(3-Brono-5-trifluoronethyl -
benzenesul f onyl am no) - 3-chl oro-2-fl uoro-5, 6, 7, 8-tetrah
41y W@ﬂmhtdﬁdobrdlﬁg Yo axy bre af elaims aco @8 for the. treltment and/or

oyn
ORI ehflareses (etpb BovaoBTHRiepeRIpERRAgPTISt
benzenesul f onyl am no) -5, 6, 7, 8-t et r ahydr o- napht hal en- 1-
yl oxy] -acetic acid. 36. A conpound of claim1l which is
42[ U=ge-d a(@nmanst &oording imanyrené ¢f pleims hdée dBffontpearepaption of
I
m%ﬁcé%r%ﬁf’s%?th%#e%pteﬁ i %Bn@F g;f’cfb?"?/rétcﬂéir% \A%rr’]reﬁ(t oq)8¥§ea§8§ttrjeatable
bW{bECRTHSreBeptars iaﬁiagomstret hyl - benzenesul f ony1l) -
nmet hyl - am no] - 3-chl oro-5, 6, 7, 8-t et rahydr o- napht hal en- 1
-yl oxyl -acetic acid. 38. A conpound of claim1
which is {(R-5-[(3,5-Bis-trifluoronethyl 15
benzenesul f onyl) - met hyl - am no] - 3-chl oro-5, 6
, 7, 8-t etrahydro- napht hal en- 1-yl oxyl aceti c aci d. 39.
A pharnaceuti cal conposition conprising a
therapeutically effective amount of a conpound
according any one of clains 1 to 42 and a
phar maceutically acceptable 20 carrier. 40. A
compound according to any one of clainms 1 to 38 for
use as therapeutic active substances. 25 41. A
conpound accordlng to ‘any one of clalns lto 38 for

g o o " T o
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43. The use according to claim 42, wherein the disease is asthma, chronic

obstructive pulmonary disease, allergic inflammation, allergic rhinitis or atopic
dermatitis.

44. The invention as hereinbefore defined, particularly with reference to the new

compounds, intermediates, medicaments, uses and processes.



