WO 2010/018113PCIAP2009/060158 BI-ARYL AMINOTETRALINES The present invention relates to
novel 5-amino-5,6,7,8-tetrahydro-naphthalen-1- yloxy)-acetic acids, their manufacture, pharmaceutical
compositions containing them and their use as CRTH2 antagonists. 5 Prostaglandin D2 (PGD?2) is the
major prosta‘ﬁ&&%%bﬂ%%d by activated mast cells and has been implicatpe(fjT l"l‘FP@QmS%EHGéenesis of
allergic diseases such as allergic asthma and atopic dermatitis. Chemoattractant
Receptor-homologous molecule expressed on T-helper type cells (CRTH2) is one of the prostaglandin
D2 receptors and is expressed on the effector cells involved in allergic inflammation such as T 10
helper type 2 (Th2) cells, eosinophils, and basophils (Nagata et aL, FEBS Lett 459: 195-199, 1999). It
has been shown to mediate PGD2-stimulated chemotaxis of Th2 cells, eosinophils, and basophils

(Hirai at aL, J Exp Med 193: 255-261 9)] N‘Hcmﬁ ﬁ%‘[ diates the respiratory burst and
degranulation of eosinophils (GervaisBjta 3 JLAI ergy&gﬁn m#u%n%%elo& 982-988, 2001), induces the
production 15 of proinflammatory cytokines in Th2 cells (Xue etal., J Immunol 175: 6531-6536), and
enhances the release of histamine from basophils (Yoshimura-Uchiyama etal., Clin Exp Allergy

34:1283-1290)¢ SERRREN F2VERHEM 1S BIGR & JUHE BB g iR T Bre e RN - nfluence its

MRNA stabiljjyxareshvatiabeassanatagwihaethmaditanett s ttwd Melleaneinkd
2691-2697, 20%@7. Increase a*pggerst of 10 circulating T cells expressing CRTH2 have also been
e

correlated with se\?érrfﬁ%]agt pic NGRS tCosmi etal., Eur J Immunol 30, 2972-2979, 2000). These

findings suggest that CRTH2 plays a proinflammatory role in allergic diseases. Therefore, antagonists

Of CRTH: areheliavatiie B2 s Hieatlg draidatiebihaeasly man Aleislaliangation.

COPD, allergic rhinitis, and atopic dermatitis. 25 The disclosure Is concern compounds

of formula I: %% OFF G tNpHaRRE IR (iR AANRSEEREID R SARUIERIsesRAS Hheredt, allPerEin R1-R5, A,
B, Q, W, anchitare delineddic thertatoedrinasHption-antkelainis:-Hyadditiens theigresent disclosure

PharmaceUtEAy LSRG LL L SO GtAGS. e BB B oA e
antagonists atithe ©RT42a¢cepiur eifetinagebe insefuddrintraiing difeasestanddisoaders associated
with that §ecqRIOLSYER 3 RANEAs, 2R4MAHIR! 23RBS UARAR IRBEVINEAA GarpropDd pidormula l: R3
195-199, 1999). it has been shown to mediate PGD2-stimulated chemotaxis of Th2
celis, eosinophils, and basophils (Hirai et al., J Exp Med 193: 255-261, 2001).
Moresover, CRTH2 mediates the respiratory burst and degranuiation of eosinophils
(Gervais ef al., J Alfergy Clin Immunoi 108: 982-988, 2001), induces the production
15 of proinflammatory cytokines in Th2 celis (Xue et al., J Immunol 175: 6531-8536),
and enhances the release of histamine from basophils (Yoshimura-Uchivama et al.,
Clin Exp Allergy 34:1283-1290). Sequence variants of the gene encoding CRTHZ,
which differentially influence its mRNA stability, are shown to be associated with
asthma (Huang ef al., Hum Mol Genet 13, 2691-2697, 2004). Increased numbers of
20 circutating T cells expressing CRTH2 have also been correlated with severity of
atopic dermatitis (Cosmi et al., Eur J Immunol 30, 2972-2979, 2000). These findings
suggest that CRTH2 plays 2 proinflammatory role in allergic diseases. Therefore,
antagonists of CRTH2 are believed to be useful for treating disorders such as
asthma, allergic inflammation, COPD, aliérgic rhinitis, and atopic dermatitis.



or a pharmaceutically acceptable salt or ester thereof; wherein: X is a direct bond, oxygen, or -S(0)2-;
and wherein X is bonded to the ring containing Q and B by substitution of a hydrogen atom of a ring
carbon atom; A, B, Q, and W, independently of each other, are carbon or nitrogen with the proviso
that: (1) B and Q are not both nitrogen, (2) W and-A are not both nitrogen, and (3) when A, B, Q or W

is nitrogen i is.unsubstituted: R1 is hydrogen gr. methyl; R2 is selected from the group
consisting ﬁa:g(%g%%%?g%an??ﬂf%rgl%%gggb éir.%gfﬂqﬁ%fﬁigﬁg\washbsﬁtuted by halogen; and (4) C3.7
cycloalkyl optionally substituted by C1_, alkyl; 2b R3, R4 ard R5 are bonded to the ring containing A
and W by substitution of a hydrogen atom of a ring carbon at!om; ar?_.g; R3, R4 and R5, independently of
each other, are selected from the group corﬁbsting of: (1) ; (2) hydroxyl; (3) halogen; (4) nitro;
(5) cyano; (6) C1.7 alkyl optionally substituted Ry hal roxyé; (7) C1.7alkoxy optionally
substituted by halogen; (8) Cir, alkanoyl; (9) car |, CE7alkylaminocarbonyl, or :

provided a compound as defined abo

there is provided the use of a com T . ;
therapeutic and/or prophylactic tre% enf of diseases treatable by a CRTH2 receptors antagonists,
wherein the disease is asthma, 8 ic.ébstructive pulmonary disease, allergic inflammation, allergic
rhinitis or atopic dermatitis.

and pharmaceutically acceptable salts and esters thereof, wherein R™-R® A B, Q W,

and X are defined in the detailed description and claims. In addition, the present

disclosure relates to methods of manufacturing and using the compounds of formula | >rmula |
-as well as pharmaceutical compositions containing such compounds. The

compounds of formula [ are antagonisis at the CRTH2 receptor and may be usefui in

treating diseases and disorders associated with that receptor such as asthma,



2c Unless otherwise indicated, the following specific terms and phrases used in the description and
claims are defined as follows: The term "moiety" refers to an atom or group of chemically bonded
atoms that is attached to another atom or molecule by one or more chemical bonds thereby forming
part of a molecule. For example, the variables RI- Rb of formula | refer to moieties that are attached to
the core structure of formula | by a covalent bond. In reference to a particular moiety with one or more
hydrogen atoms, the term "substituted" refers to the fact that at least one of the hydrogen atoms of that
moiety is replaced by another substituent or moiety. For example, the term "lower alkyl substituted by
halogen or hydroxyl" refers to the fact that one or more hydrogen atoms of a lower alkyl (as defined
below) is rePIac d by one or more halogen or WO ZOﬂiO 9181 3PCT/EP2009/060158 - 3 - hydroxyl
moieties (i.eptﬁg'ﬂ% FRETY ,%ﬁ?lllﬁ)%?ﬂ@%ﬁ?/l? fiaBrsHE 9/{ eRT8fBriethyl, hydroxymethyl, etc.). Similarly,
the term "lower cycloalkyl substituted by lower alkyl" refers to the fact that one or more hydrogen
atoms of a lower cycloalkyl (as defined below) is replaced by one or more lower alkyls (Le,
1-methyl-cyclopropyl, 1-ethyl- 5cyclopropyl, etc.). The term "@ptionally substituted"” refers to the fact
that one or more hydrogen atoms of a moiety (with one or mare hydggten atoms) can be, but does not
necessarily have to be, substituted with anofier substituent. 10.%te term "alkyl" refers to an aliphatic
straight-chain or branched-chain saturated hy [ ving 1 to 20 carbon atoms. In
particular embodiments the alkyl has 1 to 10 cal iPomsAISWLhe term "lower alkyl" refers to an alkyl
moiety having 1 to 7 carbon atoms. In particulatlembediments the lower alkyl has 1 to 4 carbon atoms
as 1 to 3 carbon atoms. Examples of lower alkyls

include methoxy, ethoxy, npropoxy, isepr
The term "lower alkanoyl" refers t@the
previously. An example of a Iowe%@:l% I is acetyl. WO 2010/018113PCT/EP2009/060158 - 4 - The
term "lower alkylsulfanyl" refers)té the-fnoiety -S-R, wherein R is lower alkyl as defined previously.
Examples of lower alkylsulfanyls include methylsulfanyl and ethylsulfanyl. 5 The term "lower
cycloalkylsulfanyl” refers to the moiety -S-R, wherein R is lower cycloalkyl as defined previously.

Examples of bwerogclodikylgudtanylsbrchmtecystaptapytsiiaasdircyclobutylsulfanyl and
cyclopentylsulfanyl. The term "lower alkylsulfinyl" refers to the moiety -S(0)-R, wherein R is lower
alkyl 10 as defined previously. Examples of lower alkylsulfinyls include methyisulfinyi and ethylsulfinyl.
The term "I5We? EJERERSASIHEAR B R YorthRmBFISIoR ROTAsEr SR iedsnekijesBikyl as
defined prexiciuslyy Exstiiplies of tomwelraysicatylsidfinylschbldetdm;cyclopropylsulfinyl,
cyclobutylsulfinyl and cyclopentylsulfinyl. The term "lower alkylsulfonyl” refers to the moiety -3(0)2-R,
wherein R is lower alkyl as defined previously. Examples of lower alkylsulfonyls include methylsulfonyl
and ethylsdifdin/t- 20 e’f@ﬁﬁe‘m\%ﬁlyc%?@ﬁ{?fgﬁﬁ@rﬁ?la%§fc5"W%Q%Y@W@(B’)‘ZUR? wherein R is
lower cycloidyk fisBdmfin@ch prenictsty nErega 3 0f dpver ayoloatodsuliayds, maiudewhen
cyclopropylgugfonyl, Gy {oRriyis anyhAd FxclRegnMMsrIoY!

R’ is hydrogen or methyl;

R* is selected from the group consisting of;
(1) hydrogen;
(2) halogen;
(3) Cy.7 alkyl optionally substituted by halogen; and
(4) Cs.7 cycloalkyl optionally substituted by C._; alkyl;



25 The term "lower alkylamino" refers to the moiety -N(R)(H), wherein R is lower alkyl as defined
previously. An example of a lower alkylamino is methylamino. The term "lower dialkylamino" refers to
the moiety -N(R)(R"), wherein R and R' are lower alkyl as defined previously. An example of a lower
dialkylamino is 30 dimethylamino. The term "carbamoyl " refers to the moiety -0(0)-N H2. WO
2010/018113PCT/EP2009/060158 - 5 - The term “dwer alkylaminocarbonyl "refers to the moiety
-C(0)-N(H)(R), wherein R is lower alkyl as defined previously. An example of a lower

alkylaminocarbenyhis | d " [ minac ‘refers to the
moiety C(O%%é%;ﬁ%%ﬁ?nﬁggg%{g&%g %v{%&gﬁ%? aa]s‘,q éé"(\f\ffl r%ﬁé !S%ﬁ]\‘/?i{(]){mi &r,?\r% %éggé%le of a lower
I 0

/ p usly.
dialkylamino RSB Ind A FboRy P Re fé‘f’ﬁ?%@@ﬁémfﬁ@é%%ﬁaﬁﬁwieﬁ@érs to the
moiety -N(Hy@{MRyretherensiRidgas lower alkyl as defined previously. An example of a lower
 alkylcarbonylaming-isypgtiydgarbonylamino. The term "lower trialkylsily1” refers to the moiety
-Si(R)(R)(R") wherein ﬁ "and Rare lower alkyl as defined previously. An example of a lower
triakylsilyl is 15trir{?8tﬂ¥fi;§ﬂ§/¥.“The term "halogen" refers to a moiety of fluoro, chioro, bromo or iodo.
Unless otherwise itijibateghrthe term "hydrogen™ or "hydro” refers to the moiety of a 20 hydrogen atom
(-H) and not H2. U Igﬁ@,&therwise indicated, the term "a compound of the formula” or "a compound of
formula” or "compaounds of the formula" or "compounds of formula" refers to any compound selected
from the genus of &@rﬁ}ﬁ‘ﬂ%ds as defined by the formula 25 (including any pharmaceutically
acceptable salt or &5t€r.pdlayly sttty speiitattd Thadegen phaymaggtically acceptable salts” refers

to those salts Whichf@?;g!g(lag 8[%9;5@ %%ﬁ&h{g%%@%@%ﬂgpperties of the free bases or free acids,

which are not biologically or otherwise undesira ay be formed with inorganic acids such 30
as hydrochloric acl : ﬁyd ic acid, sulfuric acid, nitric acid, phosphoric acid and the like,
preferably hydrochlyimadeichoghd o ghmiencisidasuakl a6 anetitangivhnprepIBIMFCId, glycolic acid,
pyruvic acid, oxali¢.ggig, maleic.agid, Jr%]ic acid, salicylic acid, succinic acid, fumaric acid, tartaric
acid, citric acid, b(gn??)icﬁcid? WO 26%@018113PCT/E.P2009/060158 - 6 - cinnamic acid, mandelic
acid, methanesulfénie Seidetisuiiediffdme elaabibtinedulfonic acid, N-acetylcystein and the like. In

addition, salts may( 1% prepasgstityriheatgitonelignsinpigangdase or an organic base to the free
acid. Salts derived({ga i:‘?\@tﬂ‘yﬁ’éﬁ{ﬁmic base include, but are not limited to, the sodium, potassium, 5
lithium, ammonium, calcium, and magnesjum salts and the Ike. Salts derived from organic bases
include, butXRREEkNFEPES SARS &t iMaR whesptans Hisd earaammmmeR’s i stitdledamines
including natoabytaethenngiststidied aoinesyieyelibaminestareasitian £xshangergsins, such as
isopropylamigg, frijethylamine, diethylamine, triethylamine, tripropylamine, ethanolamine, lysine,
arginine, N- 10 ethylpiperidine, piperidine, polyamine resins and the like. The compounds of the

present inveABosbEaRuRAREES R B HRIIPE pharmaceutical composition comprising a therapeutically

effective amount of a compound as defined above and a pharmaceutically acceptable carrier.

In a third aspect, there is provided a compound as defined above for use as therapeutic active
substances.

In a fourth aspect, there is provided the use of a compound as defined above for the preparation
of medicaments for the therapeutic and/or prophylactic treatment of diseases treatable by a
CRTH2Z recepiors antagonists, wherein the disease is asthma, chronic obstructive pulmonary

disease, allergic inflammation, allergic rhinitis or atopic dermatitis.



pharmaceutically acceptable salts. The compounds of the present invention can also be present in the
form of pharmaceutically acceptable esters (i.e., the methyl 15 and ethyl esters of the acids of formula
Ito be used as prodrugs). The compounds of th&present invention can also be solvated, i.e. hydrated.
The solvation can be effected in the course of the manufacturing process or can take place i.e. as a
consequence of hygroscopic properties of an initially anhydrous compound of formula | (hydration). 20
Compounds that have the same molecular formula but differ in the nature or sequence of bonding of
their atoms or the arrangement of their atoms in space are termed "isomers." Isomers that differ in the
arrangemehblrifaneingming indigries. 4he fBIMEN9sRERSBIS GBS A R ERES S dPe Bereoisomers
with opposite £2isarHigHEatianatnaeiefmaraschiteleenters which are not enantiomers. Sterecisomers
bearing one or more asymmetric centers that are non- superimposable mirror images of each other
are termed "enantiomers." When a compound has an asymmetric center, for example, if a carbon
atom is bormiesl tterfotndiffetesfegr oups, sigaicopepantbehersiaahobsitled AcsnmiRsider can be 30
characterized by e 30splHte SOTOuTALRR ot ASymmetic conteicl seniars:andis described by the

R- and S-sequencing rule Ingold and Prelog, or by the manner in which the molecule rotates

the plane of potintrearight amdeseig e @S RS BRSNS Rvoro @& a4e |48 %r (-)-isomers
respectively), A-ghiral VR 20:0/_L81 3P cIrERP000/060i&tnua 1 borapovatbaabeexist as either
individual enantiomer or as a mixture thereof. A mixture containing equal proportions of the
enantiomers is called a "racemic mixture". The term "a therapeutically effective amount” of a
compound megns-acarmospidkbisompetngithaie effesiedwsimeve sioameviatd@immeliorate
symptoms of disease or prolong the;suryivalofibe sybiestheing ieniedidratesminationef a

therapeutica(ﬁy effective amount is within the skill in the art. The therapeutically effective amount or

dosage of aisoEMRARIDHCEIIRIEH THIS RV ERTIBRISHN TARFYRIAMEVIEE Hififts TMERYYbe determined
in a mannerkpawnithe ailogaisch: Ho8aae/ HkResd)tsigadio A he:ibdivisheatyemgeements in each

particular case including the specific campound(s), being administered, the ro f inistration, the
condition begftredtEdWE" P%%?hi%ﬂggﬁeg{éﬁgﬁtrrgﬁaec .'?ngéeor?grg, mg{ﬁeHé?ao & % oral or

parenteral administration to adult humans weighing approximately 70 Kg, a daily dosage of about 0. 1
mg to about 5,000 mg, 1 mg to about 1,000 mg, or 1 mg to 100 15 mg may be appropriate, although
the lower and upper limits may be exceeded when indicated. The daily dosage can be administered as
a single dose or in divided doses, or for parenteral administration, it may be given as continuous
infusion. The term "pharmaceutically acceptable carrier” is intended to include any and all 20 material
compatible with pharmaceutical administration including solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and absorption delaying agents, and other materials and
compounds compatible with pharmaceutical administration. Except insofar as any conventional media
or agent is incompatible with the active compound, use thereof in the compositions of the 15 invention
is contemplated. Supplementary active compounds can also be incorporated into the compositions.
Useful pharmaceutical carriers for the preparation of the compositions hereof, can be solids, liquids or
gases; thus, the compositions can take the form of tablets, pills, 30 capsules, suppositories, powders,
enterically coated or other protected formulations (e.g. binding on ion-exchange resins or packaging in
lipid-protein vesicles), sustained release formulations, solutions, suspensions, elixirs, aerosols, and the
like. The carrier can be selected from the various oils including those of petroleum, WO
2010/018113PCT/EP2009/060158 - 8 - animal, vegetable or synthetic origin, e.g., peanut oil, soybean
oil, mineral oil, sesame oil, and the like. Water, saline, aqueous dextrose, and glycols are preferred
liquid carriers, particularly (when isotonic with the blood) for injectable solutions. For example,
formulations for intravenous administration comprise sterile aqueous



5 solutions of the active ingredient(s) which are prepared by dissolving solid active ingredient(s) in
water to produce an agueous solution, and rendering the solution sterile. Suitable pharmaceutical
excipients include starch, cellulose, talc, glucose, lactose, talc, gelatin, malt, rice, flour, chalk, silica,
magnesium‘gféﬁ?éw,l%aium stearate, glycerol monostearate, sodium ch}f’&%@?""g?igé%% milk.
glycerol, 10 propylene glycol, water, ethanol, and the like. The compositions may be subjected to
conventional pharmaceutical additives such as preservatives, stabilizing agents, wetting or emulsifying
agents, salt-ieiradiustingiesimetioipressorethpuffitftacochefieylikricSuitatiel pitasnaesthical carriers and
their formulai%iocpr are d{gﬁcrib d in?emirg t%ré's[ Pharmaceutiqg%n‘%c!i%rdggaﬁéégbwbvl\‘{ga}réj{%§uch

" g ; r .
CompOSItlonSXNHP,Xi}{In]. d/rliyeecv n 'rcnti)lra]{ in"an et ectll?/\gear%cun of theactivé compound together with a

suitable carriefese @sthe frelgars the propeicdustigagomiriop picperad minietiidassiaiasecipient. In
the practice gEihg Rets-abibe et MINNeaHRR afdiseciVe-RIOUR)IE SRR 01008 0f the

compounds of this invention or a combination of any of the compounds of this invention or a
pharmaceuticiHy e &I salt or ester thereof, is administered via any of the usual and acceptable
methods known in the art, either singly or in combination. The compounds or compositions can thus be
adm'”'Steredrﬁéat'éyrr%eﬂgpﬁ%“cﬁa' Bé“s’{Fg)fe%F?QP&%%H%B%%PE@‘%%%%Smbr}g%mdﬁ%%}?%%’o ptravenously,
or 95 subcutanéously), fec & )ﬁe.g., y suppositories or wasﬁlngs , transdermally (e.qg., skin
electroporatiohd crastyrmaianos (& Gy waresern) aipasn ae ferraubisskdtigisgessgaleous dosages,

including tablgls-antheUsPeRifEs wiiteandmiistiatigngan be conducted in a single unit dosage form
with continuous therapy or in a single dose therapy ad libitum. The therapeutic composition can also

be in thé%orm of an oil 30 emulsion or dispersion in conjunction with a lipophilic salt such as pamoic
acid, or in theHermerof ‘akRivdegsadabie siistaitedtrelghisercompasiiaméarcbou@nensas or

intramuscular agdministration, . WO 2010/ 13PCT/EP2009/060 -9 - ail, t resent
invention relagt’éc(sti%%gg %(r)nr%gtv\rl]] §'o7 f%g)nu ac%rlg%n iw&jﬁn?aac%%ﬁ%%ﬁ;ﬂ” ga%gte?il'oﬁaﬂg?g ﬁs‘:':a?lts and esters

thereof, whebdiin! B2% ista tregttsonalosss:gen, -3(0)2-, -NHCO- or -NHS02_, and wherein X is bonded
to the ring containing Q and B by substitution of a hydrogen atom of a ring carbon atom; 10 A, B, Q,
and W, independently of each other, are carbon or nitrogen with the_proviso that: (1) B and Q are not

both nitr]égeﬂ:Q%}WHW,&ra?}@ﬁ'bE@S%ﬁ RiIFB YUY ARRIgR) AMIET A 1B/ G%PW A% Mrodn, the nitrogen is
unsubstitutegiaRitusahyeiogéimenmetbyhivks RRyisrealeded fraothetgraupreonsigtisg of: (1)

cvciontyl oL LUESREIDARY T Mg B 0L B AP PP SOOI OBt T -

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

20 The term "lower cycloalkyl” refers to a saturated or parily unsaturated non-aromatic
hydrocarbon ring moiety having 3 to 7 carbor atoms bonded together fo form a ring
structure. Examples of cycloalkyls inciude cyclopropyl, cyclobutyl, cyciopentyl,
cyciohexyl and cyciohaptyl,

25 The term "lower alkoxy" refers {0 the moiety -O-R, wherein R is lower alkyl as
defined previously. Examples of lower alkoxy moieties include methoxy, ethoxy, n-

propoxy, isopropoxy, n-butoxy, isobutoxy, sec-buioxy and tert-butoxy.

The term "lower alkanoyl” refers to the moiety -C{O)-R, wherein R is lower alkyi as
30 defined previously. An example of a lower alkanoyl is acetyl.



R3, R4 and R5 are bonded to the ring containing A and W by substitution of a hydrogen atom of a ring
carbon atom; and R3, R4 and R5, independently of each other, are selected from the group consisting
of: (1) hydrogen; (2)'hydroxyl; (3) halogen; (4) nitro; (5) cyano; (6) lower alkyl optionally substituted by
halogen or WESIPHBE) lower alkoxy optionally substituted by‘halogen},-)é'ﬁ Wertkfoyl; (9)
carbamoyl, lower alkylaminocarbonyl, or lower dialkylaminocarbonyl; (10) lower alkylcarbonylamino;
(11) lower alkylsulfanyl or lower cycloalkylsulfanyl 1%¢12) lower alkyisulfinyl or lower cycloalkylsulfinyl;

(13) lower alkyisedionyibwdoweysyEipalkyisationyh antbidd)-Bimelndsdyi:R oialieraaively, one of R3.
R4 or R5 is hydrogen and the remaining two of R3, R4 ar Rs are bound ther with the carbon atom
o e e T A el Bt B a0 e S ML At Bihorarice. the

term "A, B, GftariglAfnividependently of each other, are carbon or nitrogen” (or similar references to A,

B, Q, or W in relation to carbon or nitrogen) indicates that: (1) when A, B, Q, or W is carbon as
depicted in formula E, 25 the carbon is either unsubstituted by bein% bonded to a hydrogen (C-H) or

substitutéd by BRIGLENGREFYS aabet e tREE SRR SRS Yoratla T TSP BB PRYSE or W may be
bonded to R3y&dklioy RS canedd arsliQuany ibeabenstedite e eydbfidiisiengemeide02-) or to the
ring containing A and W (if X is a direct bond); and (2) when A, B r W is nitrogen, the nitrogen is
ot bonded (VERHET S RyURNo 6P 00 R A ey B R B hen or 505 o1 o the ring
pontaining A and. W (if X is a dire.ct bond). WO 20.10/01811.3I.3CT/EP20091060158. - .11 - Unless
indicated othgrwise, IR iRk ;é%m?d%#é% %ecﬁms@wagaﬂ@, I RiRkRsuRsiutign ef a hydrogen

atom of a ring carbon atom" refers to the fact that: (1) whén X is oxygen or -502-, the oxygen or -502-
is bondéd to BhESHNBERIRY Va0 FSEETRS T W ardir e FinySriTo kAt Re BYistdRINR and B) in
place of a hygtragaimatom that would otherwise be bonded to that carbon atom absent being
substituted by X; and (2) when X is a direct bond, the ring containing A and W is bonded to one of the
ring carbon atoms (of the aromatic ring in formula | containing Q and B) in place of a hydrogen atom
that would ofRes\iésen ewencletbryiatiaptoniateie dtsomibiinG(SUHstinitertnyR e ldwgrcontaining A

and W. 10 S@Qﬁg&%ﬂyﬁ?ééﬂﬂgifﬁ@@'i&}gﬁf VESEr RIS A BarAhARKed to the ring

containing A and W by substitution of a hydrogen atom of a ring carbon atom" refers to the fact that
R3, R4 dhd RECEPENIStEIy. roYRiRRA Y GRtBYER R AT ERUs iRl are bonded to one of the ring
carbon atoms (of the aromatic ring in formula | 15 containing A and W) in place of a hydrogen atom

the understa g it 200 FA ARG e o GE SR GO Rdec e Sama i beihom.
Unless indicatededithetwieejahelgebraralfornildaveanttdsyiisnhgeneraithersofisulfonyl and
ethylsuifonyl.
20
The term “lower cycloalkylsuifonyl” refers to the moiety -3(0)2-R, wherein R is lower
cycioalky! as defined previously. Examples of lower CycioalkyisuEfonyls include

cyclopropyisuifonyl, cyclobutyisutfonyl and cyclopentyisulfonyl.

25  The term "lower alkylamino” refers fo the moiety -N(R)(H), wherein R is lower alkyl

as defined praviously. An exampie of a lower alkylaming is methylamine.
The term "lower dialkylaming" refers 10 the moiety -N{R)}R'), wherein R and R are
lower alkyl as defined previously, An example of a lower dialkylamino is

30 dimsthylamine.

The term "carbamoyl " refers to the moiety -C{O)-NHa.



20 encompass all possible stereoisomers (i.e., (R)-enantiomers and (S)-enantiomers) as well as
racemic and scaiemic mixtures thereof. In one embodiment of the invention, the compounds of formula
| are (R)-enantiomers or pharmaceutically acceptable salts or esters thereof as depicted in the
following suBgea&ie Stlictural formula 1A for the (R)-enantiomers of formtdVERAHERIK#1-R5, A, B,

Q, W, and X are as defined previously. In another embodiment, the compounds of formula | are
(S)-enantiomers or 5 pharmaceutically acceptable sakts or esters thereof as depicted in the following

subgeneric stectdra fRmaikBdaniBedShenansamers wfaionutiat R3-NaH @O0k &-uherein R1-RS,
A, B. Q. W, and X are as defined previously. WO 2010/018113PCT/EP2009/060158 - 13 - In another

embodlment'?HEVﬁ?E@&{ ARVERTS S GroLY {63 PEHPLRIHLA PR ASHE AR MHeSemic or
otherwise) ofrtbn{R)rémsoatioomats and (S)-enantiomers of a compound of formula I. 5 In one
embodiment the present invention is directed to the compounds of formula | or pharmaceutically
acceptable salts or esters thereof wherein A, B, Q, and W are carbon. In another embodiment the

present iAventieriggTdlir&aned ErthdaroRfsaipeRyot I6HRURE BpisharSoaViitay d¢beptible salts or

esters thereqf wherein.b iswutagon-andfhdd @adidiaye sarbeample angthgeembodiment the present
invention is djrected to the compounds of formula | or Eharmaceutlcally acceptable salts or esters

thereof wherdARXaT O 7R B AR ARG HRCArbon. In another embodiment the present

invention is directed to the compounds of formula | or pharmaceutlcally acceptable salts or esters

thereof Whef%l% 'ﬁ‘nn' g\%a% Oun é) ﬁ%ﬂo f&?ﬁ%‘ﬂqg%g‘ meﬁ)resent

invention is directed to he co rmu a | 'or pharmaceu ica y ac e tab e sa ts or esters
thereof %er§|ﬂ9@ﬂ§aﬂifﬁfb@%ﬁqw¢\D®VW§‘W AFeSaiBIg. 9h ARURERIEWESERRNEATRNG Fresent
invention is diegigddeigisammeounds of formula I or pharmaceutically acceptable salts or esters
thereof wherein A and B are nitrogen and Q and W are carbon. In another embodiment the present
invention is directed to the compounds of 30 formula | or pharmaceutically acceptable salts or esters
thereof wher&hmeAcand' IQnareinmtkygéin ardeB dnth¥\raoeigarBoR ) RMBR") wherein R, R’ and

2010/01811%%%/%%9%%99951 ggﬂ’n%é previously. An example of a lower triakyisilyl is

15 trimethylsilyi,
The term "halogen” refers to & moiety of fluoro, chioro, brome or iodo.

_ Uniess otherwise indicated, the ferm *hydrogen” or “hydro” refers to the moiety of a
20 hydrogen atom {-H) and not H,.

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

25 {including any pharmaceutically acceptabie salt or ester of any such compound).

The term “pharmaceutically acceptable salts” refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids, which are not
biologically or otherwise undesirable. Salts may be formed with inorganic acids such
30 as hydrochioric acid, hydrobromic acid, sulfuric acid, nitric acid, phesphoric acid and
the like, preferably hydrochloric acid, and organic acids such as acetic acid,
propionic acid, giycolic acid, pyruvic acid, cxalic acid, maleic acid, maionic acid,

salicyiic acid, succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,



In another embodiment the present invention is directed to the compounds of formula'| or
pharmaceutically acceptable salts or esters thereof wherein W and B are nitrogen and A and Q are
carbon. 5 In another embodiment the present invention is directed to the compounds of formula | or
pharmaceuti®4lya¥eE3#dble salts or esters thereof wherein W and Q areP§ik&§at 4 188and B are
carbon.  In one embodiment the present invention is directed to the compounds of formula | 10 or
pharmaceutically acceptable salts or esters thereof wherein X is a direct bond. In one embodiment the

present inVeBI%ﬂﬁi@E@@!&ﬂéﬁd@ﬁ:%ﬁpﬂéﬂ%@&%ﬁi‘é‘%di@!@cﬁéﬁ@@lﬁ%ﬂﬁ@%ﬂ)ﬁ?ﬁceptame salts or
esters thereof wherein_X is oxgrgen. 15 In one embodiment the present invention is directed to the

compounds &SI PYF GRS aRECRIEAEAL B8Rt dKGutl BHEURShSRI SR XMFePERSSE -S(0)2-. In

one embodimgnibé¢heipitesent anviectgenis daectedtodhatonpes ndthefffesnatla. ISzipharmaceutically

o e A T PN B R s Yl PgE A0 R N et I B0 R

invention is directed to the compounds of formula I'or pharmaceutically acceptable’salts or esters
thereof whertii1 RIMMAGAVIT. FRERGTHENEMBSARRRIN SRtpAREHE Hvenbsiisisdiastdp the

compounds gfZinforasta lraBnasrutisalResepiaiie a%&w&,%%&%m@fpémgﬁ 21

selected from the group consisting of: ﬁl) hydro%en; g2 bromo; (3) chloro; 30(4) methyl; (5) isopropyl;
(6) triquorom%‘fHQﬁ%ar? %‘j%%?ﬁ%ﬁ&?c BpHSHg. NatEaly OSHEFRY SHASHEHIRE AR BreXelt invention is
directed to therinespouhdssaf forrextad raepkamasetiticaliy aocepkabliesatisetreiieiadhereof wherein

R2is Seledeﬂéf%%mﬁ eg,rﬁiléﬂwg%ﬁéi,%ﬁ%@Qrmeqrggw%;o@%m&%ré%é) (ﬁ%%rﬁe S@_methyl; and (5)

trifluoromethyl. 10 In another embodiment the present invention IS e compounds of
formula }br Fharipasetincalneciiptaprivaans oresste B pénedkiherein R3, R4 and R5, independently
of each other, are selected from the group consisting of: (1) hydrogen; 15(2) halogen; (3) nitro; (4)

lower alkyl optionally substituted by halogen or hydroxyl;
y R'the co%pounds of the resen% inventio)r/w canybe present in the form of

pharmaceutically acceptable salts. The compounds of the present invention can
also be present in the form of pharmaceutically acceptabie esters (i.e., the methyl
15 and ethyl esters of the acids of formula | to be used as prodrugs). The compounds
of the present invention can also be solvated, i.e. hydrated. The solvation can be
effected in the course of the manufacturing process or can take piace i.e. as a
consequence of hygroscopic properties of an initially anhydrous compound of
formuia | {(hydration).
20
Cempounds that have the same molecular formula but differ in the nature or
sequence of bonding of their atoms or the arrangement of their atoms in space are
termed "isomers." Isomers that differ in the arrangement of their atoms in space are

termed "sterecisomers.” Diastereomers are sterecisomers with opposite

[
tAh

configuration at one or mare chiral centers which are not enantiomers.
Sterecisomers bearing one or more asymmetric centers that are non-
superimposable mirror images of each other are termed "enantiomers.” When a
compound has an asymmetric center, for example, if 2 carbon atom is bonded to
four different groups, a pair of enantiomers is possibie. An enantiomer can be

30 characterized by the absolute configuration of its asymmetric center or centers and is
described by the R- and S-sequencing rules of Cahn, Ingold and Prelog, or by the
manner in which the molecuie rotates the plane of polarized light and designated as
dextrorotatory or levorotatary (i.e., as {+) or (--isomers respectively). A chiral |



(5) lower alkoxy optionally substituted by halogen; (6) lower alkanoyl; and 20(7) carbamoyl, lower
alkylaminocarbonyl, or lower dialkylaminocarbonyl; and (8) lower alkylsulfonyl or lower
cycloalkylsulfon In another embodiment the present invention is directed to the compounds of
formula | or pH %ﬂ’r%éﬂﬁﬁauy acceptable salts or esters thereof wherein RS fdeWRISERS,
independently of each other, are selected from the group consisting of: (1) hydrogen; (2) fluoro or
chloro; (3) nitro; (4) isopropyl or tert-butyl; 30(5) methoxy; (6) acetyl; (7) carbamoyl; and (8)
methylsulfonybepethysusliicayst asléithdniagioihes embstimentilke pressntdnmention s directed to the
compounds of. fgﬂmula | or. harma euticall: acce able S lts or esteg? %Cterepf wherein R3, R4 and R5,

mdependentfn é%g gaer usaeI% i ! Srg '8ns‘?s§|rlls f) ﬁ?/%%&%ﬁ“’f%r%ydroxyl 3)

fluor, chloro, or bromo; (4) nitro; (5) cyano; 10(6) methyl, ethyl, isopropyl, or tert-butyl; (7)

iluoromeshyt @ el SRyl SN L ) BN SR SR IR 1)

trifluoromethoxy; 15(11) acetyl (12) carbamoyl; (13) methylcarbonylamino, (14) methylsulfinyl
or ethylsélfmﬂ}?%nd hatis eﬁect ive to prevent, alleviate or amelidrate symptoms of disease or

prolong the survival of the subject being treated. Determination of a therapeutically
effective amount is within the skill in the art. The therapeutically effective amount or
dosage of a compound according fo this invention can vary within wide limits and
may be determined in a manner known in the art. Such dosage will be adjusted to
10 the individual requirements in each particular case inciuding the specific
compound(s) being administered, the route of administration, the condition being
treated, as well as the patient being treated. In general, in the case of oral or
parenteral administration to adult humans weighing approximately 70 Kg, a daily
dosage of about 0. 1 mg to about 5,000 mg, 1 mg to about 1,000 mg, or 1 mg to 100
15 mg may be appropriate, although the lower and upper limits may be exceeded when
indicated. The daily dosage can be administered as a single dose or in divided
doses, or for parenteral administration, it may be given as continuous infusion.

The term "pharmaceuticaily acceptable carrier” is intended to include any and all

20 material compatible with pharmaceutical administration inciuding solvents, dispersion
media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents, and other materials and compounds compatible with
pharmaceutical administration. Except insofar as any conveniional media or agent is
incompatibie with the active compound, use thereof in the compositions of the

25 mvention is contemplated. Supplementary active compounds can also be
incorporated into the compositions.

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

30 capsules, suppositories, powders, enterically coated or other protected formulations
(e.g. binding on ion-exchange resins or packaging in lipid-protein vesicles),
sustained release formulations, solutions, suspensions, elixirs, aerosols, and the like,
The carrier can be selected from the various ofls inciuding those of petroleum,



(15) methylsulfonyl or ethylsulfonyl, 20 In particular embodiments, preferred positions of R2. R3, R4,
R5 and X are hereafter indicated by the following numbered positions (2, 3, 4, 5, 9, 10, and 11) of
formula | as shown below: WO 010/018113PCT/EP2009/060158 - 17 - 0 In a particular
embodiment¥R #!4ft4EHad to the 3 or 4 position and R2 is attached to th& STHBSHBAYAthe ring
containing B and 0. S In a more particular embodiment, X is a direct bond attached to the 4 position
and R2 is attached to the 5 position on the ring containing B and Q. In a further particular

embodimentzXrimR ditrehbend sfiasad tadhe 4 popiign.and $6yBaHs shlermetrifiioromethyl
attached to the 5 position the ring containing B and Q. |.n another r}iculiar embo?iment, Xis
oxygen attacBaTE tle B HnCnokoa A AR AR T e SRR D8 B T AL ARSI B and Q.
15 In a furthéopidrtieulerse pisbaiaentwoés dsgigeis attidhecbtoctieidr jysitieblaadiRirs.dforo or
trifluorometny SARGEHA Bfon AR AR 00 R g AN B AN QsrcRaibe Lartioular

embodiment, when 0 is nitrogen, X is a direct bond or oxygen 20 attached to the 4 position and R2 is

attached o thRUiPsRIcASANIME iig *YRBIRINY BaA OTeRRTDEY s 38l NIFRSidEEP(D9/060158 - 18
- In another prjticidat eMboRiBeR) pritRRES Aillieges sXilssndiestbanstian @ygen@itached to the 4

position and R2 is hromo attached to the 5 position an the ring contaiping B and Q. 5 In another
embodiment?%ﬂ‘gnt%‘g\?%ed%%”%%\cr% C%E §Cép&ﬁpé%t'%c 0 o?%ga%gé;ﬁ Wéjtlfgscq‘lg@%%f«g%%osition and R2
is attached tdnthesﬁ,nais.i,t'gﬂfiam,thmmr@eoﬁmmidga&._&ﬁidzég.m@gmaém@@qamtEmaﬁigmbodiment, when
B and Q are garhon, Xisadlirechhand-aroxuaenAtiached iiheskippsifion,aRdrR2 is chloro attached

€
to the 5 position on the'ring containing B and Q.  In another more particularembodiment, when B and

0 are calBonP'RRYEER 8HCBONEIES. SHER)He ATERENES td BSCAPRRMIEH B NER DS S USRS thy |
attached to thervdARiHaN-AArECANE RN BRINING: B @sdQ phasne-autkodimeni®) asione of R3, R4,
o and 11 on e TG 20 D RGBT AGHHE on R TAF ERTBUm Gl EIGG U of R3, R4
and R5 are Hidragiézbinctermenminga Rrgeosiphs digictethutaposition @errbeodmthe ring containing
Aand W. Remington's Pharmaceutical Sciences by E. W. Martin. Such compositions will, in
15 any event, contain an effective amount of the active compound fogether with a
suitable carrier so as to prepare the proper dosage form for proper administration to

the recipient.

In the practice of the method of the present invention, an effective amount of any

20 one of the compounds of this invention or 2 combination of any of the compounds of
this invention or a pharmaceutically acceptable salt or ester thereof, is administered
via any of the usual and accepiable methods known in the art, either singly or in
combination. The compounds or compositions can thus be administered orally (e.g.,

buccal cavity}, sublingually, parenterally (e.g., intramuscuiarly, intravenously, or

2
9]

subcutaneously), rectally (e.g., by suppositories or washings), transdermally (e.g.,
skin electroporation) or by inhaiation (e.g., by aercsol), and in the form of solid, liquid
or gaseous dosages. including tablets and suspensions. The administration can be
conducted in a single unit dosage form with confinuous therapy or in & single dose
therapy ad libitum. The therapeutic compaosition can alsc be in the form of an oil

30  emulsion or dispersion in conjunction with a lipophiiic salt such as pampoic acid, or in
the form of a biodegradable sustained-release compaosition for subcutansous or

intramuscular administration.



25 In a more specific embodiment, the present invention is directed to a compound of formula |
selected from the group consisting of:
[(R)-5-(4'-Methyl-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1 on acetjc acid;
[5-(3- Pheno%pt}’@h‘%@’?ééllfonylammo) 5,6,7,8-tetrahydro-naphthalen-1- yﬁ& @%’ﬁcid;
[5-(Biphenyl-3-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic aC|d
[5-(4-Phenoxy-benzenesuIfonylamino)-5,6,7,8-tetraﬁydro-naphthalen-l-yloxyl-acetic acid; WO
2010/01811 Pt dE PROQ0EIEAL b&entdn relates to the compounds of farmula |
[5-(6-Phenoxy-pyridine-3-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxyp acetic acid;
[(R)-5-(41-Fluoro-bipheny1-4-sulfonylamino)-5,6,7,8-tetrahydrg-naphthalen-1-yloxy]- acetic acid; 5
[(R)-5-(4'-Methoxy-bipheny1-4-sulfonylamino)-5,6,7,8-tetrah -napkthalen-1-yloxy]- acetic acid;
[(R)-5-(4'-Chloro-bipheny1-4-sulfonylamino)- hthalen-1-yloxy]- acetic acid;
[(R)-5-(4'-Acetyl-bipheny1-4-sulfonylamino)-5,6, 7 h@den -1-yloxy]- 10 acetic acid;
i alen-1- onxyIacetlc ac:ld

aC|d [5- [5 Bromo 6 -(2- chloro 4-fluoro-phenoxy)-
tetrahydro-naphthalen-1-yloxyl-acetic acid; RN \O
{(R)-543-Chloro-4-(4-chloro-phenoxy)-benzenesulfonylamino]-5,6,7,8-tetrahydro- '0
naphthalen-1-yloxyl-acetic acid; :
{545-Bromo-6-(2-fluoro-phenoxy)-pyridi lamino]-5,6,7,8-tetrahydronaphthalen-1-yloxy}-acet
ic acid; {545-Bromo-6-(2-chloro- phe X -sulfonyla

nol-5,6,7,8-tetrahydronaphthalen-1 oxyI- cetic acid; 25

{5-[5-Bromo-6-(3-chloro- phenoxyb -sulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxy}-ace
tic acid;

{545-Bromo- ano no ég Ifon a |no] 6,7,8-tetrahydronaphthalen-1-yloxy}-ace
e aci, (AT BT AR SRR g S SURB Rl B2 b-tetranyclro- 30
naphthalén-1- onxypacetlc aC|d

(545-BromoS-fluntorphpnoslaani e - sulaedaningHae L Ariguatydienaetibaler & vioxyl-acet
ic acid; WO 2010/018113PCT/ 60158

{545-Bromo- 6] 3NSopRBFNIBASAGRS) %W&H%Sﬁt‘éﬁﬂfbH&%Wﬁ@@%ﬁ%@f@ﬁ‘?@réﬁ%ﬁ%alen 1-yloxyl-a
cetic acid; atom:
(545-Bromo-6-(4-isopropyl-phenoxy)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxy}-
acetic acid; 5 {515-Bromo-6-(4-methoxy-phenoxy)-pyridine-3-sulfonylamino]-5,6,7,8-tetra
hydronaishthaldgh- Ryt b detierseidently of each other, are carbon or nitrogen with the provisoe

{545-Bromo-643. A-pimetivirRReARXYPYHEINGSS- so fanylamingls 5.6 BArelalygronappihalen-1-yloxy}

-acetic acid,;
when A, B, Q or W is nitrogen, the nitrogen is unsubstituted;

R'is hydrogen or methyi;

15
R? is selected from the group consisting of:
{1} hydrogen;
(2} halogen;
(3) lower alky! aptionally substituted by halogen; and
20 (4} lower cycloalkyi optionally substituted by lower alkyl;



{545-Bromo-6-(4-chloro-2-methyl-phenoxy)-pyridine-3-sulfonylamino]-5,6,7,8- 10
tetrahydro-naphthalen-1-yloxyl-acetic acid;
{545-Bromo-6-(4-ethyl-phenoxy)-pyridine-3-sulfonylamino)-5,6,7,8-tetrah¥dronafhthalen-1-y|oxy|-aceti
¢ acid; {545¥BOMBBLYELE-dimethyl-phenoxy)-pyridine-3-sulfonylamino]-5' 6, 7 &2 ¢&tr4 60158
hydronaphthalen-1-yloxy}-acetic acid; 15
[5-(5-Bromo-6-phenoxy-pyridine-3-sulfonylamino)-5.8,7,8-tetrahydro-naphthalen-1- yloxy)-acetic acid;
{545-Bromo+&3 (indandory axy heyaising -Brs uendarminrk5ubarBietiabybsenaphtbaien- 1-yloxyl-acetic
acid; [5-(5-Bromo-6-m-tolyloxy-pyridine-3-sulfonylamino):%,6,7,8stetrahydro-naphthalen-1- 20
onxyj-acetic@&ﬁ’,%r-‘(gg‘%%b%8-%8-?&5?8%?—}%%&?%; SIS %},/%'}g,%jﬂgpfﬁf&ﬁ)-naphthalen-l-
yloxypaceticatnigt, Brd 5<Bsoirmd #axp-toty rypyodsisgidssififonylamino)-5,6,7,8-tetrahydro-naphthalen-1-
yloxy]-acetic acid; ﬁ@h drogen:

(515-Bromo-6-(4-c __ﬁrqxphgnoky)-pyridine-3-suIfonylamino]—5,6,7,8-tetrahydronaphthalen-l—yloxy}-ace
tic acid; (5-{5-Brom@6:jairehydroxy-ethyl)-phenoxy)-pyridine-3-sulfonylamino}-5,6,7,8-
tetrahydro-naphthalgnrhiykesy)-acetic acid;
{(R)-515-Ch|oro-6-%4-chIor_o-phenoxy)-pyridine-3-suIfonylamino]-5,6,7,8-tetrahydro- 30
naphthalen-1-yloxy!*a &g acid:

{(R)-545-Bromo-6- (& f@mazphenoxy)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxyl-
acetic acid; WO 2 RD&M@%Q@ by ha hvdroxv:
-21-{(R)-5-f5-Brom%%g{?i%%%o‘%r@%ﬁeﬁﬁ)%y)-pyrldlin.e-3-sstlj!fgr?y grr}]?rgo -5]:%),(¥8-tetrahydro-naphthalen-l-yl
oxyl-aceltit acid; {(RJ:595eB aAsyE IR SpPEifeRP Dy HiIReSSisulfonylamino]-5,6,7.8 te
ahydronaphthalen-lsylgwdrageiicogeid; 5
{(R)-5-[5-Bromo-6-(3-chloro-phenoxy)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxyl-
acetic acid; {(R)-S-%%lﬁ%?ﬁ -%Yté%'f%’érﬁi%?ﬂ%?8%4%?1?3%?—%@?’9&%@%@@fgméﬁﬁ?ﬁ -5,6,7,8-
tetrahydro-naphthafé 6} leywexglaeztioasgigmino;

[(R)-5-(5-Bromo-6- -pyidi - %‘ 0226, 8rielrahydro-naphthalen- 10 1-yloxypacetic
201l ((R)-5(3-Chiorm 1 LA e D oAy sl
ulfonylarifino]-5,6, 7 {82bieuey @lsviaphtvarrongioxa erkits dimt
{(R)-543-Chloro-4-(A-8pgiesPBRpRubRantapasy koBamrelid:fi 7atdetrahydronaphthalen-1-yloxypac
etic acid; 15 , .
{(R)_-543-ChIoro-4-(@-@1‘i%’?be-}5\¥§r%¥ty)-benzenesulfonylamino]-5,6,7,8-tetrahydronéphthalen-l-yloxyl-a
cetic acid; {(R)-5HEGhila-4r(d oI 26 RTs-phengey)-dehtreneswiomdamng] %63 8 R°
tetrahydro-napht e -ARAURAEL 0 atom to which th ttached to form a ring of
{(R)-5-[3-Ch|a§§- - -ck%?c%#g%%h‘%%ro-ﬁenogy)?bg??zgnvé{sﬁfome/%?nr?ng]-%?6,7,8- 20 °
tetrahydé§-napRtfaraicPyfiRsacetic acid;
[(R)-5-(3-Chloro-4-phenoxy-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1- yloxyl-acetic
acid; . , « :
{(R)-542-ChI(5118352?-%4%‘85&)HWW%@bH}%%&uﬁfo%y%ﬁ%%j{%,@,%Qﬁ%?r%%&yd?g%g%%%ggh-1-y|oxy|-ac
etic acid; are carbon or nitrogen” (or similar references to A, B, Q, or W in relation to carbon or
{(R)-542-Chigro:4; LR eReR oy aninel 6 L eleluclongRtlanlen 1oyt
cetic acid; {(I%?E}Zé@ﬂﬁé%gﬁg 2%]0%-44 uoro- hehoxy)-benzenes?uIfon%lamino)-5,6,7,8-
tetrahydig-ndpRthaTepnTsysiker seewbsiitied by being bonded to a hydrogen (C-H) or
[(R)-5-(2-Chlatgsdrirhenoxrbapzanrsid fonatamiaohbishy £ tetishydr ornaphitalefble30rpiexyl-acetic
acid; {(R)-5-[2-Chloro-4-(4-chloro-phengxy)-benzenesulfon 2 .
no]-5,6,7,8-té%r8ﬁ;}’&r%ﬁé{&?tﬁ8i'éf§%§- 5%y -aca&??aaa, %\Rﬁ%ﬁ@ﬁ)‘”ﬁifﬁﬁ?ﬁf’/é‘b@o8bfﬁgﬁ%58

is oxygen or -SO;-) or to the ring containing A and W (if X is a direct bond); and (2)

when A, B, Q. or W is nitrogen, the nitrogen is not bonded to sither a hydrogen or R?,
36 R R* R®or X (if Xis oxygen or —SO,-) or to the ring containing A and W (if X is &
direct bond).



- 22 - {(R)-5-[2-Chloro-4-(3-chloro-phenoxy)-benzenesulfonylam
nol-5,6,7,8-tetrahydronaphthalen-1-yloxyl-acetic acid,;
{(R)-544-(4-Fluoro-phenoxy)-3-trifluoromethyl-benzenesulfonylamino1-5,6,7,8-

tetrahydro-n&htAEI&HE Y 10xy}-acetic acid; 5 PCT/EP2009/060158
{(R)-544-(2-Chloro-phenoxy)-3-trifluoromethyl-benzenesulfonylamino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxyl-acetic acid,; -11-

{(R)-514-(4-Chlere-Ridivereirhremiyy; s fsoromeahyrbedzerms ulfenytaminely Q and B by

5,6,7,8-tetrahydro-naphthalen-1-yloxyl-acetic acid; . _

R e o R R E e e e sy At e hahe dagt gt 1)
5,6,7,8-tetralydim- Y igptrhigdenc] -A0xyltheatiyearicar -SO:- is bonded o one of the ring carbon
(R)-5(4-Phengue fisuaromaioyhesenasiiooiamipe) & &% B feiiabydronanhihalen Lyio]-acet

ic acid; {(R)-544-(4-Chloro-phenoxy)-3-trifluoromethyl-benzenesulfonyla nol-5,6,7

tetrahydrd-naSHhRBHAPYH RIS efprasd to that carbon atom absent being substituted
{(R)-544-(3-Ghlsrexh enamygrs:trifl woipsie tytd engengsidfanyliamineld, 6/ s8onded to one
tetrahydro-napmhalen-1-%oxyé‘»{acet'cf%%%i' o ringinf & | containi 4B
{514-(4-Fluo?o-p§rf5?ﬁ-§@y 3%eﬁ;zne5n{=ﬁjsu %&?Qﬁﬁ%ﬂ%%%,ggt%%r%hy? Po?r'\%%tﬁaeign- -]ﬁoxyl-acetic
acid; [(R)-5-(7aChlofe-biptiepsrl atcsulfoalternin 0f 8 6yE 8 hethanyddbinptithatenriaidoxy]- 20 acetic

- acid; {5-[4-(2sf40on0sprddinsdndrhepgzenesHiQRamiRgl £id #-tetrahydro-naphthalen-1-
yloxyl-acetic acid;
{544-(6-lﬂuoro-pyridin-3-y1)-benzenesuIfonylamino]-5,6,7,8-tetrahydro-naphthalen-1- yloxy}-acetic
acid; 25 {544(@ifkerormeidingdatd)- benganas ufenylaniRolrs, ond Rietrabydaenaphibaien-1-
yloxy}-acetic acid; {5-[4-(6-Methyl- I . ”

i3y be DA o A s U, AR IR 21 1091 AIRER RE rofor
{544-(6-MetHglipgridin hap B bR 20d R o HgkinkoN 506778 tefinsamrdaaihti seph 0teeyloxyl-acetic

acid; {544-(3Methusayridig-2-yiaRe E&%‘é‘ﬁ%ﬁﬁ@iﬁ?ﬂh@@rBrﬁéﬁéf@r‘?@W%%Bm‘a'e”'l'
yloxyl-acetic acid; WO 2010/018113PCI/EP2009/060158 - 23 - _
{544-(6-Mettﬁ9€§a¢{§)ﬁaiﬁ-QWlW%éhE@ﬁ@éﬁlﬁ)ﬁ%%ﬁ%ﬁ%{@,Wéit\éfﬁaﬁ;ﬂmﬂ‘éﬁﬁ@%%ﬁﬁ%ﬁwl-acetic
acid; {5-[4-(StMethybpyrtinn2yddrherrenesudiananing]-56 of, 8telnahyds amapbtbadan; 1-
yloxyl-acetic acid;.5 .« .
{544-(6-Trif|l}%%dnae?tﬁy(@;q)d/r%ﬁr?—rg-{m-%@#ﬁtgﬂggﬁﬁgn?ﬁg%?ﬁotﬁ@&§,a§gtee{:raarﬁ)9&r8tnoe%hthalen-l-yloxyl-ac
etic acid; _
{5-[4-(2-Chlofpramet=RyiigiR3R(bs DRRZ Berraimncl Gidysigiiahyr ansabthalen-1-yloxypac
etic acid; {5-[4-(5-Methanesulfonyl-p%/rldln- -yl)-benzenesulfonylaminoj-5,6,7,8-tetrahydro- 10 _
naphtha@@n-l@ﬁ%@?%ﬁ%%‘?ﬁa’, e stereoisomers (i.e., (R-enantiomers and {8)-enantiomers).
{544-(6-Fluoees: yranetbyspiitdind Gr-bienzie neistifes yiamion] b, 6né Seitainydrenapéhalen-1-yloxyl-ace
fe o, MR kb Be AR R aransleR R Soelalhvtoaaeiyalen--
[5-(21-Chloretghtaiya sl foagtara ey s ba7, Sapictasyiorthe dpistale subgneyicaiatiiuiaid;

[5-(3'-ChIorofgmﬂgély;-%ﬂngl_@ﬂgH%-rﬁeqigogfmhygro-naphthalen-1-y|oxy|-acetic acid;
[5-(41-Chloro-bipheny1-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic



20 acid; [(R)-5-(4'-Hydroxy-bipheny1-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxylacetic
acid; [(R)-5-(3'-Acetyl-biphenyl-4-sulfonylamino)-5,6,7.8 tetrahydro-naphthalen-1-yloxylacetic acid: 25
[(R)-5-(7,31-Dichloro-bipheny(-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1- yloxy]-acetic acid;
[(R)-5-(21,5 Y BifE¥iERybipheny(-4-sulfonylam no)-5,6,7,8-tetrahydro-naftAAENAJRISE-acetic acid;
[(R)-5-(21,6'-Dimethoxy-bipheny1-4-sulfonylamino)- ,6,7,8-tetrahydro-naphthalen-1- 30 yloxy]-acetic
acid; [(R)-5-(2',5'-Dichloro-bipheny1-4-sulfonylamin®)-5,6,7,8-tetrahydro-naphthalen-1- yloxyl-acetic
acid; WO 2010/018113PCT/EP2009/060158 - 24 - s
[(R)-5-(2',5'-Dimethyl-bipheny1-4-sulfonylamino)-5,6,7,8-tetrahlydro-naphthalen-1- yloxyj-acetic acid;

[(R)-5-(4t-Dimethylcarbamoyi-bipheny1-4-sulfonylamino)-5,6%8xtetrdhydronaphthalen-1-yloxypacetic
acid; 5 [(R)-5-(2',3'-Dimethoxy-bipheny1-4-su ylamirw,)=£\;7 etrahydro-naphthalen-1-
yloxyl-acetic acid; A—y R’
[(R)-5-(5-Chloro-21-methyl-bipheny1-4-sulfonyla ino)-%,G,7,8-tetrahydro-naphthalen1-y|oxy|-acetic
acid; [(R)-5-(3'-Dimethylcarbamoyl-biphenyl-4-s %mino)-S,6,7,8-tetrahydro- 10
naphthalen-1-yloxyl-acetic acid; Oe
[(R)-5-(2A-Dimethyi-bipheny1-4-sulfonylamiﬁ(@j—S,‘b‘ ¥.8-tetrahydro-naphthalen-1- yloxy]-acetic acid;
[(R)-5-(2.3"-Dimethyl-bipheny1-4-sulfonylamino 1»543,7,Qtetrahydro-naphthalen-l- yloxy]-acetic acid; 15
[(R)-5-(2,21-Dimethyl-bipheny1-4-sulfonylamino)}5,6,7,8- e rahydro-naphthalen-1- yloxypacetic acid;
[(R)-5-(41-Chloro-2-methyl-bipheny1-4-gtifor 30)-5,6,7,8-tetrahydro-naphthalenl-yloxyl-acetic
acid; [(R)-5-(4'-Ethoxy-2-methyl-biphen amino)-5,6,7,8-tetrahydro-naphthalen- 20
1-yloxyl-acetic acid; OH LA
[(R)-5-(4'-Methoxy-2,3",51-trimethyl- iphe 1-4-sulfonylamino)-5,6,7,8-tetrahydronaphthalen-1-yloxyl-
acetic acid; [(R)-5-(3',4'-Dichioro-grmetiyl-biphenyl-4-sulfonyla
no)-5,6,7,8-tetrahydronaphthalen-1-yloxy]-acetic acid; 25 , o
[(R)-5-(3'-Nitro-biphenyl‘-’ﬁ‘-@iﬂ%ﬁﬂ:ﬁ{ni%%55,%5WSQ%%?W@%Q&HWQI@F@T%%]- acetic acid;
[(R)-5-(2',4'-Dichloro-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1- yloxyl-acetic acid;
[(R)-5-(4'-Methy1-31-nitro-bipheny1-4-sulfonylaming):5.6.7, 8-tetrahydro-naphthalen-1- 30 yloxyl-acetic
it (R)-5-(0 TN AP B e P A e L e TR DR R Rmlen 1. o] acetic
acid; WO 201 G/0188Ra T/ ERZO0Y/BoHIBSr epters thereof as depicted in the following

subgeneric structural formuia IB for the (S)-enantiomers of formula I

R
Rf-l
2
R x—4
5
l ? A—w TR
B
Oxan
=
RKN/S“’O
OH IB

wherein R™-R° A, B. Q. W, and X are as defined previousty.



[(R)-5-(31-tert-Buty1-5-methyl-bipheny1-4-sulfonylamino)-5,6,7,8-tetrahydronaphthalen-1-yloxykiacetic
acid; [(R)-5-(3i-Trifluoromethyl-bipheny1-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-
yloxyl-acetic acid; 5 [(R)-5-(3'-isopropyl-bipheny1-4-sulfonylamino)-5,6,7,8-tetrahydro-n sPhthalen -1-
yloxyl- acet@”&b?@wmm” "PCT/EP2009/06015
{(R)-545-(3-tett-Buty1-5-methyl-phenyl)-pyridine-2-sulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-ylox
yl-acetic acid; [(R)-5-(S-Fluoro-3'-methoxy-biphenyi34-sulfonylamino)-5,6,7,8-tetrahydro- 10
naphthalen-gr\daxipacetisasident the present invention is directed to a composition comprising
{(R)-515-(3-isopropyl-phenyl (? ine 2 inol-5,6,7,8- tetr Eggrona hthalen-, onxyI -acetic
acid; [(R)-5- @iﬁ)f%écgp@&?yﬁ cﬁqusﬁwvgslﬁ Gh 95] n@ﬁ] ?rba%w@%estrahy nap %aF’én leloxy] acetic
acid; 15 compound of formula 1.
{(R)-544-(5-Methyl-pyridin-3-y1)-benzenesulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxyl-acetic

acid; [(R)5- (ﬁt&}{l@@mbemﬁw%é é&@é‘éﬂﬂ%ﬂ@ﬁ@rﬁ@zﬁr@cﬁ%@%xﬂé% Bmﬂi%flfowﬂe%iacetic acid;
[(R)-5-(3i-Chloro-biphenyl-4-sulfonylamino)-5,6,7,8- tetrahydro naphthalen-1- ﬁ]"}fo acetic acid;

[(R)-5-(T-MeRhhBIBIRS SR REFSRRRIR SRS st tRp ARG tR e Nﬁlﬂﬁ%r%n?’l &fic acid;
[(R)-5-(3'-isopy@pyl-bipheny1-3-sulfonyiamino)-5,6,7,8-tetrahydro-naphthalen-1- yloxy)-acetic acid; 25

[(R)-5-(2',3i-Dimethyl-bipheny1-3-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1- yloxyl-acetic acid;
[(R)-5-(41-Methoxy-3',5'-dimethyl-biphenyl-3-sulfonylamino)-5,6,7,8-tetrahydronaphthalen-1-yloxyFace
tic acid; {5453 Wifierororhediyieph&1s/piesgritinention fe rilaniasojos it TeMetMmIfd- 30

naphthalgn-1suigxyhaseticAtisbsutically acceptable salts or esters thereof wherein A is nitrogen
(5-{543-(2-Hydroxy-ethyl)-phenyl]-pyridine-2-sulfonylamino}-5,6,7,8-tetrahydronaphthalen-1-yloxy)-ac

etic acid; W&'SE:Go BB MIPETREP2H09/060158 - 26 -
{545-(3-Ethoxy-phenyl)-pyridine-2-sulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1- yloxyl-acetic acid;

C545-(4-Tr|fluororrt1ﬁtho rXbBQenéllt)th”dine' -suIfgpgla@ig.gé-%%,Zo%tgtég%%@%%pgghalen-1-y|oxy|-ac
etic acid: 5 n another € men presertt mvention s direc

{516-(2-Trifliorowiathyt-phemyagesyitalivereceatfonyisaimo]-8sée B Shetahydaptititalen-1-yloxy}-aceti

cacid; 15 nitrogen and A, B, and Q are carbon. _
{516-(4-Trifluoromethoxy-phenyl)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxyl-ace

* tic acid; {544-(5-Methyl-pyridin-2-y1)-benzenesulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1- 10
yloxyl- aCGtiCE&Qﬁd0{5&[’43(ﬁbEtluﬂf@ﬂﬁﬁﬁl@qtl‘aéwnid}srﬁnmibe!heetm:lstaif’mmytampounds of
noJ-5,6,7,8-t tra drona hthalen- xyl acefic ac
[5-([2, Thlpyr? 'I}% suff nyla [ARino g 3y7a§ te racRdergitrSla%h?ﬁteim tq oxy h%%%’t'}caa{%ﬂ‘”f@@“

{5-[6-(3- Cyarﬂi#aheﬁ%/lmﬁﬂlﬁif@-@agw@nylam nol-5,6,7,8-tetrahydro- naphthalen 1- yloxyl-acetic acid;
{5-[4-(4-Methyl-pyridin-2-yl)-benzenesulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1- yloxfracetic acid;

in another embodiment the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof wherein Q is nitrogen

and A, B, and W are carbon.

25 in another embodiment the present invention is directed to the compounds of
formuia | or pharmaceutically acceptable salts or esters thereof wherein A and B are

nitrogen and G and W are carbon.

in another embodiment the present invention is directed to the compounds of
30 formula | or phammaceutically acceptable salts or esters thereof wherein A and Q are

nitrogen and B and W are carbon.



{545-(2-Chloro-phenyl)-pyridine-2-sulfonylamino]-5,61,8-tetrahydro-naphthalen-1- 20 yloxyl-acetic
acid; {545-(3-Methoxy-pheny1)-pyridine-2-sulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1-
yloxyl-acetic acid; {545-(4-Methoxy-pheny1)-pyridine-2-sulfonylamino]-5,61,8-tetrahydro-naphthalen-1-
yloxyl-aceticR 10818113 PCT/EP2009/060158
{5-[5-(4-Chloro-phenyl)-pyridine-2-sulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1- yloxyl-acetic acid;
{546-(3-Ethoxy-phenyl)-pyridine-3-sulfonylamino}-34%;7,8-tetrahydro-naphthalen-1- yloxyl-acetic acid;
{546-(5-Fluopezsaethemppiamatdy ieirers-syERREE i RlckeE b Srie tahpaiardd bf
naphthalen-1-yloxyl-acetic acid; ,
{516-(3-Metﬁ%&?%bﬂ&@ﬁ‘%mﬁﬁﬁ@ﬁ%lﬁ IRSRARIAN E 8 PoeRifEn SN AR 2NgIB@ Eacetic acid:
WO 2010/018t438CanER260NDE6 58EDT: -
{5-[6-(2-Chloro-pheny1)-pyridine-3-sulfonylamino]-5,6,7.8-tetrahydro-naphthalen-1- yloxyPacetic acid,
{546-(3-Chloro-4-fluoro-pheny1)-pyridine-3-sulfonyiaminop5,6,7,8-tetrahydronaphthalen-1-yloxyPaceti
¢ acid; 5 {545 @ PR e PR TIRPY G RECSes FRYREAR Mo FEcs e Bledha BrIme avashtAalen-1-
Viowypacelc (et (4 ot Db oG 3 e e} 261 Bre rahyro-naphihalen I
yloxypacetic acid; -(4-Flupro-phenyl)-pyridine-3-sulfonylam no]-5,6,7,8-te rahydro-naphthalen-1-
10 onxyPac@ﬂEDgS{f}iand(A and 5 are ca¥b8rﬁ

1546-(2-Fluoro-pheny1)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1- yloxypacetic acid;

{546 (4 Pluofo e AheRy Pyds Aol aiagless b ik By ckeRa alRE 1-ioxypacet

{546-(3-ifl RsrenaattRgasiieal RpsaRiArde S 3 SR PRigimb) e MERERFa Ry Sreriisishzees- 1-yloxypacetic
acid; {546-(4-Methoxy-pheny1)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1-
e e A 2R rraths B e oramine B Sufe avere- ©
[5-(6-m-Tolybpypridmedestitfaliyiamnenpdd et Z18- teteayrd iheraphitraderr Yo xyjraeetic acid;
[(R)-5-(3'-Methanesulfinyl-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen1-yloxypacetic acid;
25 [(R)-5-(31-Methanesulfonyl-bipheny1-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalenl-yloxyFacetic
acid; ((RY5-i3aorisrobediunenidhs- prrafiky)serizene sipsAgmin goammalss, 6f famula |

tetrahydro-naphiiaieackuiexy)-asaisasilsalts or esters thereof wherein X is -S(O)s-.
((R)-54[3-Chloro-4-(2-chloro-phenoxy)-benzenesulfonyljmethyl-amino}-5.6,7,8- 30

tetrahydro-naphthalen-1-yloxy)-acetic acid;
((R)-54[3-Chinroré-¢4-tiudirogpi émopyddeen reresolion yipectthyibdninoFB 6,7 & of formula |

tetrahydro-naphihalan: L X 86eLG A6 s MO AR LI GILRRPROU IR A58 -
20
in another embodiment the present invention is directed to the compounds of

formuia | or pharmaceutically acceptabie salts or esters thereof wherein R"is methyl,

In another embodiment the present invention is directed fo the compounds of
25 formula | or pharmaceuticaily acceptable saits or esters thereof wherein R? is
selected from the group consisting of:
(1) hydrogen;
(2) bromo,
(3) chlorg;
30 {4) methyl;
(5) isopropyl;
(8} trifluoromethyl; and
)

(7) 1-methyicyciopropyt.



VR)-5-{[5-(3-Isopropyl-phenyl)-pyridine-2-sulfonyll-methyl-aminol-5,6,7,8-tetrahydronaphthalen-1-yloxy
)-acetic acid; {(R)-5-[Methyl-(5-m-tolyl-pyridine-2-sulfonyl)-amino)-5,6.7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid; 5 VR)-5-([5-(2,3-Dimethyl-phenyl)-pyridine-2-sulfonyl]-methyl-amino}-5,6,7,8-

tetrahydro-n&Phttid(&i§43yloxy)-acetic acid; PCT/EP2609/060158
VR)-54[5-(3-tert-Butyl-5-methyl-phenyb-pyridine-2-sulfonyl]-methyl-amino}-5,6,7,8-
tetrahydro-naphthalen-1-yloxy)-acetic acid; - 15-

((R)-54[3-(4-Chloro-benzenesulfonyl)-5-trifluoromethyl-benzenesulfonylpmethyl- 10
amino}-5,6,7,8-tetrahydrg-naphthalen-1-yloxy)-acetic acid:

VR) 413 (4 PR B R B BLLAC B AR oG i eSS, RPN ot 5.6.7,6-tetray
dro-naphthafermiiglbry phamtiecacii; alhasebtahjeptrimracitsaiieseceptantindiitor ester thereof. 15
Another em%@égggg&%ﬁgﬁmgmq?ﬁ a compound selected from the group consisting of:
[5-(4-Pyridin-4-yl-benzenesulfonylamino)-5.6,7,8-tetrahydro-naphthalen-1-yloxy]- acetic acid,
{5-[4-(2-Methoxy-p\ridiFERIPbenzenesulfonylamino]-5,6,7,8-tetrahydro-naphthalen- 20 1-yloxyl-acetic
acid; {544-(2-Fluorgpyrisha;4-y1)-benzenesulfonyiamino]-5,6,7,8-tetrahydro-naphthalen-1-
yloxyl-acetic acid; _
{544-(2-Methyl-pyrgi;nc-w?yg?-begzenesulfonylamino}-5,6,7,8-tetrahydro-naphthalen-l- yloxyl-acetic
acid; 25 methyl; an

{544-(2,6-Difluoro- }qmdgfa/r%g{p@pzenesuIfonylamino]-5,6,7,8-tetrahydronaphthalen-1-y|oxy|-acetic
acid; [5-(6-Thiophen-3-yl-pyridine-3-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1- yloxy]-acetic acid;
and and-8ny pharmaceutically acceptable salt or ester thereof 30In a further embodiment the invention
provides, thgaisagvhé eaippeunshofforredarfoxgheipreparationiab ahmediapmeisior the treatment of
severe asthma or chronic obstructive pulmonary disease. WO 2010/018113PC 2009/060158 -
20" The comgBUHaL ST THE AL A LA b rE oy Bty SR P Tocts, Sutable
processes foRSyindegsiziiegithoseasnqibandssseleried i inetigsceraraphisir@aterally, compounds of
formula | can be prﬁgq{ﬁgo%%qgrding to the schemes illustrated below. 5 Scheme 1 000 R1,b,c, Ar
CI'rQAr'Il'g)

(2) halogen;
(3) nitro;
(4} iower alkyl optionally subsiituied by halogen or hydroxyl;
(5) iower alkoxy optionally substituted by haiogen;

(6) iower alkanoyi; and
20 (7} carbamovl!, iower alkylaminocarbony!, or lower dialkylaminocarbonyl; and
(8)

8) lower alkylsulfony! or lower cycloalky!sulfonyl.

In another embadiment the present invention is directed to the compounds of
formula | or pharmaceutically acceptable salts or esters thereof wherein R® RYand
25 R, independently of each other, are selected from the group consisting of:
(1) hydrogen;
(2) fluoro or chioro;
(3} nitro;
(4} isopropy! or tert-butyl;
30 (5) methoxy;
(6} acetyl;
(7) carbamovt; and
(8) methyisulfonyl or ethyisulfonyl.



VII Q = Ar, or 0-Ar2 ---OVIIl (R1=H; Q =Ar, or 0-Ar2) 0, 0 R1,'ge 'ArTO la(R1=Hor CH,, Q=Ar2
or 0-Ar2) Compounds of interest la can be prepared according to Scheme 1. Starting with
naphthalene-1,5-diol (I1), palladium catalyzed hydrogenation gives 5-hydroxy-3,4- 10
dihydro-2H-NEp R AL one (111), which undergoes nucleophilic substituREA/ RISy |
bromoacetate (V) under basic conditions to generate the ether compound V. Reductive amination of
intermediate V with ammonium acetate yields the cofresponding amino derivative VI. Sulfonylation of
VI (or its hydrochloride salt) with WO 2010/018113PCT/EP2009/060158 - 30 - a variety of biaryl
sulfonyl chlorides VIl affords sulfonamides of structures VIII. NMethylation of the sulfonamides VIl
gives compolrI¥IREEERACR{ARGT L8 BrESERENYATEIN X [ﬂ‘ﬁ%ﬁf@%%%‘rﬁﬁ@mﬂ?é’%@?frﬁérest la. Racemic
compounds farearizbecresiaivedaisingatinisstebtapategaphyste gitestheienantprreipdlyngure R and S
5 forms of cagap: nﬁ of interest. Alternatively, the chiral separation can be perfarmed with
intermediatecs%?@\’/l‘(,%gﬁ 38?%5} H%%Seér?eépa%ﬂé%ﬁh%rrgoﬁ?ﬁg%ﬂrlagog}ngjr?tigrr%?scgp %)f',tﬁ\z}?l Io%r IX, which can be
carried tHrough the{$afyaregstietic route described above to produce optically pure compounds of
interest la. 10 Hydrg,_g pgmypf naphthalene-1,5-diol (Il) to give
5-hydroxy-3,4-dihydro-2Hnaphthalen-1-one (lll) can be carried out in the presence of 10% palladium
on carbon under 160 J5PFReSEHE - H@BGen under basic conditions in a solvent such as
isopropanol, ethanot,) eitngl acetate, or methanol, at 8000 for several hours. 15Nucleophilic substitution
reaction of 5-hydrow %’n ihydro-2H-naphthalen-1-one (I11) with tert-butyl bromoacetate (1V) to give
the ether compoun gan be accomplished using the methods that are well known to someone skilled
in the art0The reactforvistiypicsny casneersliointéebpissence of a carbonate base (e.g. cesium
carbonate, potassiym garRend&nor dheitike)pranyproanic base (e.g. diisopropylethylamine, 20
triethylamine, or the like) in an aprotic solvent such as acetone, acetonitrile, N,Ndimethylforma mide,
or dimethyl sulfoxid&) Y g?é?ﬂﬁéﬁé'ﬁure between room temperature and 150 C for several hours.
Transformation of t{#e ketboeyy dthiisyamminepdepivative VI can be achieved via 25 reductive amination.
The process can b%ﬁ?‘iﬁﬁ&?&% ir}hs{gg wise fashion by treating the ketone V with an amine such as
ammonium acetate or ammonia to gerierate the corresponding imine, which can then be isolated and
reduced!Wwith a suitbbleaegivicing agent (e.g. sodium borohydride). It is also possible to carry out the
same sequence allfyppgpahith the imine formation and reduction occurring 30 concurrently with
reducing agents such as sodium cyanoborohydride (NaBH3CN) or sodium triacetoxyborohydride
(NaBH(0000H3)3). TAETELMIH RORiAEANY carried out in a solvent such as methanol or
tetrahydrofuran, at @4¢mpgratuiéryetweenmomieamerature and reflux temperature for several hours.
-31- (15) methylsulfonyl or ethyisuifonyl.
20

In particular embodiments, preferred positions of R, R®, R*, R® and X are hereafier

indicated by the foliowing numbered positions (2, 3, 4, 5, 9, 10, and 11) of formula |

as shown below:



Sulfonylation of the amine VI (or its hydrochloride salt) with the biaryl sulfonyl chlorides of structures
VII to give sulfonamides VIII can be easily accomplished using methods well known to someone skilled
in the art. The reaction is typically 5 carried out in the presence of a base such as triethylamine,
pyridine, or dHRStHHBHHIN-4-yl-amine in a suitable inert solvent such as dichBI3MUREEE, acetonitrile,
1,4-dioxane, tetrahydrofuran or mixtures thereof, at room temperature for 16 hours. N-Methylation of
compounds VIII to produce the derivatives I1X can bé&7achieved by 10 treating compounds IX with
methyl iodide in the presence of a weak base such as potassium carbonate or sodium carbonate, in an
inert solvent such as N,Ndimethylformamide, acetonitrile, or tetrahydrofuran, at 65 C for 5 hours.
Hydrolysis of compounds VIII or IX gives the compounds of interest of forpaula lgz45 The reaction can
be carried out in the presence of an aqueous inorganil@2 ase such as P ydroxide or potassium
t'room temperature for
pjisheg-unde idic conditions in the
oéic acid, of 20 sulfonic acid, in a

oom temperature for several hours.
graphy to give the enantiomerically pure

several hours. Altematively, ester hydrolysis can also be a
presence of an acid such as trifluoroacetic acid, dilute hyd bchl

natively, the key chiral intermediate VI can
‘ Scheme, 2. Reduction of the ketone V to
the 5 corresponding hydroxyl compound XI c&hribe gone efantioselectively by using the chiral catalyst
of formula X (or a similar catalyst containing cymeng in place of mesitylene) in the presence of formic
acid-triethylamine azeotropes. The hydrox§d compound Xl is then converted to the amine
hydrochloride salt VI via a two step process: First, the alcohol Xl is converted to the corresponding
azido analogue (with 10 high preference for inversion of stereochemistry) using diphenylphosphoryl
azide (DPPAangaltBupiamioigsi4 0 artecea e {BBUY. HydsigeranbR distabaarito iderivative,
followed by trgatmentimathFhiesairmethvsilaneand methanol, gives the amine hydrochloride VI
bearing the desired stereochemistry. The key intermediate VI can then be converted to compounds of
interest 1, as previously described in 15 Scheme 1. Reduction of the ketone V to the hydroxyl
compound Xlrcambestomecenardiaseticiive Kby asing-amsialyshsnet asteblomeiis and R?
28)-N-(p_—tc_)luigré%%%lif}%r&wg-ﬁ%ézs-d|$gggxlgﬁq%n%Trc)i|aCrr(1}|n %Jng%é (_egeg _th_enlum(.) (X) (or a similar catalyst
20 containing' cymené in place 5 mesity eng) in formic acid- rle{hy amine azeotropes WO

- 2010/018113PCT/EP2009/060158 - 33 - (5:2 molar ratio) at room temperature for several hours, and
then at 45 C fioraDaeremicnorsHERIgreasex EUidifec@bBhahidrhddh8he3050dit8(hA36) 2521
Wagner, K. Angew, Chem., Int. Ed. Enql. 9 (1970g, &5’%0‘2 5 Displacement of the hydroxyl group of
structuré &I 8 R/ EMREC O R A GG 158 S5 Re (R ARSI RS BIB CiRAL 9B ARG S B
stereochemisiry) can be achieved by treating a mixture of compound XI and diphenylphosphoryl azide
(DPPA) with 1,8- diazabicyclo[5.4.0]lundec-7-ene (DBU) under anhydrous conditions at a temperature

between 0 C and 10C for 18 hours in an inert solvent such as toluene or MN- 10 dimethylformamide.
In another particular embodiment, X is oxygen attached to the 4 position and R* is

attached to the 5 position on the ring containing B and Q.

15
In a further particular embodiment, X is oxygen attached to the £ position and R?is
chloro or trifluoromethyl attached to the 5 position on the ring containing B and Q.

In another particular embodiment, when Q is nitrogen, X is a direct bond or oxygen
20 attached to the 4 position and R? is attached to the 5 position on the ring containing
8 and Q.



Hydrogenation the above azido derivative to give the corresponding amine VI with retained chirality
can be carried out in the presence of 5% palladium on carbon under 350 psi pressure of hydrogen, at
room temperature for 1.5 hour, in an organic 15 solvent such as ethyl acetate, methanol, or ethanol.
The conversion B ¥&iFlatermediate Vito the compounds of interest la is tHEFEEAEY A Breviously
described in Scheme 1 above. Xl (R1 =H; X =CH, N) XIV (R1 =CI-13; X = CH, N) XVI (R1 =H,
CH3; X =CH, N) Ib (R1 = H, CH3; X = CH, N) Comgounds of interest Ib, bearing an ether linkage, can
be prepared according to Scheme 3. In this sequence, the first step involves a sulfonylation reaction
(similar 5 to Scheme 1%, here the aryl sulfonyl chlgrides Xl (X = N or CH) bear a halogen group (Hal
S 1t = NITbPTHANe: B R Pl R Br RS i VIR e D EBBGHGE SHGBnerates ihe
correspondirjtatmadtinytraetivatities X, Rfuslbaphiiatsadstifuticheos theshialogertrgraup of compounds
X1 or XIV WM:’?@B'%%X(& llowed by ester hydrolysis, produces compounds Ib. Racemic
compounds Ib can be 10 resolved using chiral chromatography to give the enantiomerically pure R and
S forms 6f compounds of interest. Alternatively, the optically pure compounds of interest Ib can be
obtaLne_d by ﬁi@;ﬁﬂ@gﬁﬁ%ﬂ@@@é&ﬂfswg@ﬁi%?f@aéb? %@F@J@JN i@fém@r&m%ybf%&aﬁ&é; thﬁ|e)(-30t 0
synthetic rout scribed above, . ulfopylation of the amine compoun or its rochloride salt
o HoRdds & liin i

with aryl sulfahgt ko PSRRI B FIFERHEDHiIaEOKLaR B SRGI5PeBIRPlished using
methods weBlaraifn. to someone skilled in the art The reaction is typically carried out in the presence
of a base such as triethylamine, diisopropylethylamine, WO 2010/018113PCT/EP2009/060158 - 35 -

pyridine, or dimethyl-pyridin-4-yl-amine in a suitable inert solvent such as dichloromethane,
acetonittfle, INAdTGXaREriBHARFETDHIEIST: IMDRD R SBroe 40rBBF XelhpaliEGid®E e hours. 5 The
correspondingpieneliteamparBdspsivisanie readiy iorped v methyiatiop i sorpernds Xl with
methyl iodide. The reaction_can be carried out in the presence of a weak base such as potassium
carbonate orr@gdfﬁﬁfaé@ﬂ?oqﬁé’i’é?l ‘an inert solvent such as N,N-dimethylformamide, acetonitrile or
tetrahydrofuran, at 65 C for 5 hours. 10 Conversion of halides Xlll or XIV (wherein R1 could be H, or

CH: relogely 5 ChiX e SEIRIgENLT EJLRCHLR el K gan e sehieuep . ulegoni

substitution reactions wit enols XV, which is well known to those s e art, In the presence

of a bask’ suBh @Y/SBRIRIATRAT g HorRinmeeaBokdlupramats yhatesoremn 8ikh as

N,N-dimethylfesmamiseara anteotpesaiivepeegn 100 and 15000 for several hours. Alternatively, the
reaction can be carried out at a temperature between 10000 and 18000 for a period of 15 to 60
minutes under microwave irradiation. 20 Hydrolysis of compounds XVI (wherein R1 could be H, or
CHB3) gives thearensprumiisaitintdeest ohfovhRianb, i REsctipdrogerbeticatiedopbétiteipresence of
an aqueous aIgaNIGBISHAMT, 38 LR dire b RAIGESHUTD B Xig b Apgnert solvent such

as 1,4-dioxane or tetrahydrofuran, at room temperature for seve ours.
20 containing A'and W.

In another particular embodiment at least two of R®, R, and R® are hydrogen and the
remaining R group is attached to position 9 or 11 on the ring containing A and W,

[
o

In @ more specific embodiment, the present invention is directed to a compound of
formuia | selected from the group consisting of:
[(R}-5-(4-Methyl-biphenyi-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yioxy}-
acetic acid;

[5-(3-Phenoxy-benzenesulfonylamino -5,6,7,8-tetrahydro-naphthalen-1-yloxyl-acetic
3¢ acid;

[5-(Biphenyi-3-sulfonylamino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid;
[5-(4-Phenoxy-benzenesulfonylaming}-5,8,7,8-tetrahydro-naphthalen-1-yloxyl-acetic
acid;



25 Racemic compounds Ib can be resolved using chiral chromatography to give the enantiomerically
pure R and S forms of compounds of interest. Alternatively, the optically pure compounds of interest Ib
can be obtained by starting with the corresponding optically pure form of the amine VI (or its
hydrochlorid® @3t} %8IiAng 30 the exact synthetic route described above CWEF2200/0I$8113 - 36 -
Scheme 4 NH2R1,N 9,Hal ----At", Hal-ArTS02C10 le. Mel XVII XVIII
(R1 = H; Hal = Br, DXVIII (R1 = CH3; Hal = Br, I) 9 1Hal,-Ar,0 RIN-S-AriR1 Ar2B(OH)20'1\11-Ari H

XVIII (RL = It b ReBiol 0§ (R BB RAGT- Ho G R GRhidHa) 518k Synthesis of

the compounds of interest Ic containing bi-aryl sulfonamides is 5 illustrated in Scheme 4. In this
process, theq‘ﬁ%ff%?e%dihvolves a sulfonylation reaction, similar to that described in Scheme 1, utilizing
sulfonyl chlofiBe$XAAF beasibgp aenghd -halidey(Etalne B5,6)7t6 - peodbgerdtemh e gies Xl -
N-Methylatio&g{@(é{é,&.gives the corresponding derivative XVIII'. Suzuki coupling reactions of
compounds XVIII or XVIII' with aryl boronic acids XIX, followed by hydrolysis 10 produce compounds

of interest Ic[(RuéerhiVedrmpsiiriierytars Béorsdamee iz hd ShieHrensmasegiapiep tbyerihe

enantiomericaltipurgdR and S forms of compounds of interest. Alternatively, the optically pure
compounds En r ,séh can be obtaiped tartin i%\ he corresponding optically pure form of the
amine V1 (or B P SRTGrTE BB e AR e TR AP AV B WO
2010101811283 A6R20091060158 - 37 - accomplished using methods well known to someone skilled

in the art For[h _a;qglgﬁ\(t’ggyﬁg%qug:&g%%gﬁtﬁq@%,@f[‘@tg{%@gp& @%ﬁﬁgg}%@jriethylamine,

diisopro}p')k)l/let ylamine, pyridine, or’dimethyl-pyridin-4-yl-amine in a suita such as
dichlorotfetHS8C &éfonitrile, 1,4-dioxane, tetrahydrofuran or 5 mixtures thereof, at room temperature

for 16 hoursJ(R)-5-(4'-Methyl-biphenyl-3-sulfonylamino)-5,8,7,8-tetrahydro-naphthalen-1-yioxyl-
acetic acid;
[(R)-5-(4-Phenoxy-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-
acetic acid;

15 {{R)-5-{4-(2-Chloro-phenoxy)-benzenesulfonylaminol-5,6,7 ,8-tetrahydro-naphthalen-
1-yloxy}-acetic acid;
{5-{5-Bromo-8-(2-chloro-4-fluoro-phenoxy)-pyridine-3-sulfonytamine]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
{(R)-5-{3-Chloro-4-(4-chioro-phenoxy)-benzenesulfonytamino]-5,6,7,8-tetrahydro-

20 naphthalen-1-yloxy}-acetic acid;
{5—[5—Bromo~6~(2~ﬂuoro-phenoxy)upyridine»3~sulfonylaminc]-s,6,7,8—tetrahydro-
naphthalen-1-yloxy}-acetic acid;
{5-[5-Bromoe-6-(2-chloro-phenoxy)-pyridine-3-sulfonylamino]-5,6,7 ,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;

25 {5-{5-Bromo-8-{3-chloro-phenoxy)-pyridine-3-sulfonylaminge}-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;

{56-[5-Bromo-6-(3-cyano-phenoxy )-pyridine-3-sulfonylamino]-5,6,7 . 8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;
{5-[5-Bromo-6-(4-cyano-phenoxy)-pyridine-3-sulfonylamine]-5,6,7,8-tetrahydro-

30 naphthalen-1-yloxy}-acetic acid;
{56-15-Bromo-6-{4-fluoro-phenoxy)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydro-
naphthaien-1-yloxy}-acetic acid;



The corresponding N-methyl compounds XVIII' can be readily formed by methylation of compound
XVIII with methyl iodide. The reaction can be carried out in the presence of a weak base such as
potassium carbonate or sodium carbonate, in an 10 inert solvent such as N,N-dimethylformamide,
acetonitrile SYQXHMY/ G dfuran, at 6500 for 5 hours. Suzuki coupling reaé’t%%@t%ggr?%\ryl boronic
acids XIX and aryl halides XVIII or XVIII' (wherein R1 = H, CH3; Hal = Br, I) to give compounds XX can.
be achieved in 15 the presence of a palladium catalist such as
tetrakis(tiphsphosmispsbprpgde by -pisisinheiitasahinafarar mlishisiopaladium(l)
(Pd012(dpP0 aldlum&ﬁ}x % tate .8 polymer bound form of the above palladium catalysts, and a
base such as rgj?tassrum B ?oxr e, sodrum carbonate, or sodium hydroxide, in an inert 20 solvent
such as ethdhdb-BrwarnarGtrsanrapionenhkN-gimditsfosuitomithmin@-dhelhexastdoe, dimethyl
sulfoxide, P%%ﬂ@%r@}?%ﬁﬁ}%eé‘é‘e%/g%mo)] water or mixtures thereof, at a heated temperature

between room temperature and reflux for several hours. Altematively, the reactions can be carried out

at a temperaire” Bé‘t\ﬂ?@e@ f1ohav g ey apEiiieot- s5itenYEmIRRISunee FRlERave 25
irradiation (Legphthetsnl-1 Biogytabkaid. 4glem. Lett.15 (2005) 2998). Hydrolysis of compounds XX gives
the compourigfsoérntereét f Jocr d}% Qneo{(%j‘% ion, ggr},ben iggrrrrgcrin %ltlr)j |§ é é)fgé;g C of an agueous
inorganic baSe‘sSuch as so oxige or potassium h droxi e, In an inert solven &uch as
1,4-dioxane mﬁ@h@@&h&di@ﬁm@@@é@ 00 temperature for several hours. Racemic compounds Ic can
be resolved %[@%BH@'—GQ@E%RQE& %?@!Q@ﬂéﬁﬁﬂ%ﬁ%rﬁ]@é pdorms of
compounds of interest. Alternatively, the WO 2010/ 13PCT/EP2009/060158 - 38 - optically pure
compouis BRRESE *’@E‘&W%@%&Hﬁ% BPEGRATT with the corresponding optically pure form of the
amine VI (or{td $wadcoctHorideBaltpfatawin g thigiesatbtaothedinirals, 6lé Stdtethadhave. 5Scheme 5
XX1xxii (n= 1 eg %} 1 2{, Th ulfn | or. sulfonyl compounds of interest Id, as illustrated in Scheme 5,

can be prepar OP y oxida .‘Sﬁy e Slﬁ?ariyl compound XXI (prepared according to Scheme 4)

followed by éatérBiairshfsis, 10imRibxtipReopsMI s &r sHEEvIRssipshdiAg stlfisaaEdse-sulfone XXII
can be achiey%yg%gny@gg}agémm hydrogen peroxide or m-chloroperoxybenzoic acid
(m-CPBA), in an inert solvent such as dichloromethane or dichloroethane Eﬁor an a eous solution if

hydrog pe[r%ﬁd@r%m&gdghﬁt‘%%%ﬁ'@t%?(ﬁé%@%@@ﬁ@@ Bk 1% G R FERIGRISB several hours.

Alternativelyy@xOatetal writha can be used under controlled conditions to give either sulfoxide or

sulfone XXII % @@Pg%ﬂge( F}e}%%trgr&ir %Hﬁ%ﬁgté glé/e?né ?&?%Zﬁrgthaml methanol,

acetone, dic omethane water o ereo att e temp rature between 0 C and reflux
temperature ﬁ@@%@‘@éﬁﬁtww}@ﬁ@@érﬁ%ctron times and use of excess 20 OXONE favor sulfone

formation. (rraiereee@nlel@%%Lyroﬁt%yrmt@abertrmtq%.Aé)@@%kﬁéﬁ&?é@nmrend etal., J
Am. Chem. Soc., 122 (2000), 4280 -4285). Hydrolysis of compounds XXII gives the compounds of

mterest%cf onrlﬂﬁYzlt?ﬁe 8%8action can be carried out in the presence of an agueous inorganic base
such as sodiiintthigdroxidi otghptaysiymdmgdiexidie ninearino g, 8 e tHtsushliasrbghthieleame-or 25
tetrahydrofurﬁ&ﬁtarg&rg ée:mperature for several hours. WO 2010/018113PCUEP2009/060158 - 3 9 -

Schem
[5-(5-Bromo-6-p-tolyloxy-pyridine-3-sulfonylaminc)-5,6,7 . 8-tetrahydro-naphthalen-1-

yloxyl-acetic acid;

25 {5-5-Bromo-6-(4-chloro-phenoxy)-pyridine-3-sulfonylamina]-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;
(5-{5-Bromo-6-[4-(2-hydroxy-ethyl)-phenoxyl-pyridine-3-suffonylamino}-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}j-acetic acid;
{(R)-5-[5-Chloro-6-{4-chicro-phenoxy)-pyridine-3-sulfonyliamino]-5,8,7,8-tetrahydro-

30 naphthalen-1-yloxy}-acetic acid;
{(R)-5-[5-Bromo-6-{4-fluoro-phenoxy)-pyridine-3-sulfonylamino]-5,6,7 . 8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;



VIXXIVXXV  XXVIIXXVIllle The compounds of interest of structure le can be prepared as designated
in Scheme 5 6. Sulfonylation of the amine VI (or its hydrochloride salt) with 3-fluoro-5-
trifluoromethyl-benzenesulfonyl chloride (XXIII) gives the sulfonamide XXIV, which can be further
methylated BYRIEHENE methylated intermediate XXV. Nucleophilic sub&ttEEA BT A S8
fluoro-substituted compound XXV with the aryl thiols XXVI generates the sulfides XXVII. Further
oxidation of the sulfide intermediates to 10 sulfone€ XXVIIl, followed by ester hydrolysis produce the
compounds gRinteesitenSelianyasionntiprpineivMb(siadydsahtgale, Baltetvithydro-
3-fluoro-5-triflu rﬁqmleth_ I_b?nzi\_:ws%llfor@(l chloride (XXIII) to give sulfonamide XXIV can be easily
accomplisherHjB a?ﬁe RIS WRHTTKNGWiT to someone skilled in the art. The reaction 15 is typically
carried out if{RiebHfeBeerve -6f @ -bhkesnbhraxtiiotidneisesu vy 20000 581 1 SRETIRRZ009/060158 -
40 - diisoprqg%%mg‘gmm?;ogwgg@mo&%methyl-pyridin-4-y|-amine in a suitable inert solvent such as
dichloromethane, acetonitrile; 1,4-dioxane, tetrahydrofuran or mixtures thereof, at room temperature
for 16 hoursiB/rPidoc 8P EndY RISRIER)PLSIMYEdING 2 au ey BRI fo frigtiaby disthylation of
compound X%Bhtnilemetpkiodidetid Beideaction can be carried out in the presence of a weak base

such as pot bonate ar sodium carbonate, in an inert salvent such as . )

NN cmet AT TS SR S e Doy Sk By e o BB S SsBhitc substution
of the fluoroistrBBitlicedashiipiimd-Noay vatstb@eig)l thiols XXVI to give the 3-arylsulfanyl analogues
XXVII can b A0BeArEReBIESHGR -8 Rekce-SUShiBs PHASSIUTECARRARIR FESBhaMRANatE,

sodium acetate, or triethylamine, in a solvent such as N,N-dimethylformamide, dimethyl sulfoxide, 1S
ethanol | atérPiRRES 3lkeof, at a temperature between 100 and 150 C for about 30 to 60

minutes undgrpicregasdrmaiiaiinoroAtiesnativeheifenesadrbonisanbpiit, 8astethalrbwithout the use
of a microwave t}aa mo erateﬂkyq elevated temperature over a longer reaction time. 20 Oxidation of the
n

sulfanyl comrﬁaoouﬁt %l%& —Mi?c))(y —gcsc?&al oanc;]/ analogues XXVIII can be achieved using an oxidant such as

hydrogen peli®idd Smantdrop8rexgtumsrsisyatiendareREanyiaan odr sofréaitaliehicas

dichloromethapear dichigiagihapet@kan;aqueous solution if hydrogen peroxide is used), at a
temperature between 0 C and room temperature for several hours. Alternativelg%OXONE/alumina can

d
be used 25 Gt ESHEICT cbnatidRsegRY sORBARRKIRMABIEAIN tne $akabB I tarried out in a

suitable solvestistialeas atbapebositteamitgl, acetone, dichloromethane, water or a mixture thereof, at

the temperature petween 0 ¢ an ref ] g.f {Leference: Llauger L.,
etal, Tetraneon o R TR RS S A R P 000),
4280-4285).iggaivdice0anid1den IPEwER2e00ABH 158 - 41 - sodium hydroxide or potassium
hydroxide, i mz-hlsﬁﬁc%%my%@%M%Qmam%@m}r@&y%ﬁw@mtd@m@] lgmpegature for several
hours. EXAMPLES 5 o
20 tetrahydro-naphthalen-1-yloxy}-acetic acid;
[(R}-5-(3-Chloro-4-phenoxy-benzenesulfonylamino}-5,6,7 . 8-tetrahydro-naphthalen-+-
yloxyl-acetic acid;
{(R}-5-[2-Chloro-4-(4-fluoro-phenoxy)-benzenesulfonylamino]-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;

{(R}-5-[2-Chioro-4-(2-chloro-phenoxy)-benzenesulfonylamino]-5,6,7,8-tetrahydro-

>
th

naphthalen-1-yloxy}-acetic acic;
{(R)-5-[2-Chloro-4-(2-chloro-4-fluoro-phenoxy)-benzenesulfonylamine}-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
[(R)-5-(2-Chioro-4-phenoxy-benzenesulfonyiamino)-5,6,7,8-tetrahydro-naphthalen-1-

30 vyloxy]-acetic acid;
{({R)-5-[2-Chloro-4-(4-chioro-phenoxy)-benzenesulfonylamine]-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;



Although certain exemplary embodiments are depicted and described herein, the compounds of the
present invention can be prepared using appropriate starting materials according to the methods
described generally herein and/or by methods available to one of ordinary skill in the art. 10 Materials
and Instrum&afi fi&eneral Intermediates and final compounds were §StHREBHINPEA®r flash
chromatography and/or preparative HPLC (high performance liquid chromatography). Flash
chromatography was performed using (1) the Biotagje-SPIT" system and the Quad 15 12/25 Cartridge

module fromBintRpedreu(2) $1edSGRdrem hidasbiestimsryriegicgrhg nsttemeniddom Teledyne
lica gel brand and pore size utilized were: (1) KP-SILTM 60 A,

Ise, Inc.); unles?%%ar}grvxﬁi%f noted. The sic’
particle size'46" [Erom ?ﬁ ﬁ?ﬁg?azbcé AB); (2) Silica Gel CAS registry No: 63231-67-4, particle size:
47-60 microfRyr{33 ZE K doompDargoad Hailjizorgrattbmicah Gme sitppyirersimd:5280:820 300 mesh or

300-400 meﬁfﬂg&gg@g’\'ﬁgﬁtﬁgf%ym _%gﬁr&g#@p a reversed phase_column usin_g an XbridgeTM
Prep C18 (5 um, OBDTM 30 x 100 mm) column (from Waters Corporation), a SunFireTM Prep C18 (5

pm, OBOTMEY R 12 rimipteeisAron iareeifybharsen s tomiamiming Git{$C-18 column 20
X 150 mm (frewavarsanapithaidb-Viapsogpasstrnaelsy (MS) or high resolution mass spectrometry
(HRMS) wa r d.usin aters, ZQTM 4000 (from Waters Corporation), a Waters(r) Alliance(r)
7052 0T U000tk SR S BRI A WS e R e e S RS Waters
Corporation)?.6r7afr RICES \Sotexamiaf 2000 hakRli¢faoi; MDS Inc.). Mass spectra data generally

only indicateﬁpﬂy.%(f@,@%ﬁﬁ&%uwﬁ@?@m@ﬂ@a@.%ﬂgow ~%§%&%Q§%§A§W&gﬁd for a
particular intermediate or compound where indicated. WO 2010/018113PCT/EP2009/060158 -42 -

Nuclear'fhaghBticGdebrR¥ e -5pRE LBy RIMRIGRES §féfformed using a Varian Mercury300 NMR

spectrometef;kp6 izeribilR specitst aetred et R IMbtH) iamntha)\6a6iag Hetrgade0 NMR
spectrometerr] éf%rﬁt% H_I1\I_ (I)?Xpsfﬁgcglﬂcr% a guired at 400 MHz) both from Varian Inc. NMR data is
provided for a Bartlc&f&r et ecﬁa&e or’5’compound where indicated. The microwave assisted
reactions well&tarded denlipiaBietays) taitidtoTomsiiy- tonisreauiiangdalisolfof/Blotage AB) or by a

CEM DiSCOV@t@hWQQHM‘HEH%—@%Q?ﬂa%%%%‘&&}’) (from CEM Corporation). 10 Chiral separation
was performed bg supercritical fluid chromatograpr%é()f?FC) using a Multigram(r) lll instrument (from

Thar TebhndiGgidd e ey InvE iRy e GR e sesRidfaRsrE Bleri8rid under an inert
15 atmospheseaRergenishirerensedag raceticeskicom commercial suppliers unless otherwise noted.

PART I: PR ATION OF PF ED INTERMEDIAT ration of
o MethyL5 por A bIORE SOl 5 20 B8 S SR bER o1 6 mAaLE aaRgiRae (992 mo
5.8 mmol) inythgynAcstiea¢BimL) was slowly added n-butyl lithium in hexane (1.4 M, 5 mL, 7 mmol) at -

78 Covera ﬁ@%%‘@%&%%ﬁ‘ﬁh@ﬂgﬁé@l!irfa%%:%ﬁﬁé%fﬁ?éﬁf,%@%Hﬁ%ﬂﬁﬁdﬁ&%ﬂ’éﬁ#\@%ﬁﬂﬂed at - 78C

for 90 minutes. At this time, tri-isopropyl borate (1.30 g. 6.9 25 mmol) was slowly added, and the
resultingmix@GRESAEAllowed to warm to room temperature and stirred for an additional 90 minutes.

The reaction{Sgs(qedochedynitin 5% ahuepersesatibunyidnyicis] @R, Bolutioan(l rolpah th&emnt was
extracted witlloc)i(i t_%élﬁ&;l%. (9_25 mL x 4). The pH of the aqueous solution was adjusted to about 7 by
the slow addltion o yofrdchloric acid. The aqueous layer was extracted with 30 ethyl acetate (50

mL x 3). ThelzbiiSifiderargiiidilayersrsizeasdfondpanmgidbdus . 8-tetrahydro-naphthalen-1-

vloxy}-acetic acid;

25 {5-[4-(5-Fluoro-pyridin-3-yl)-benzenesulfonylaming]-5,6,7.8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;
{5-[4-(6-Methyi-pyridin-3-yl)-benzenesuifonylamino]-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;
{5-[¢-(6-Methyl-pyridin-2-yl)-benzenesulfonyiamine]-5,6,7,8-tetrahydro-naphthalen-1-

30 vyloxy}racetic acid;
{5-[4-(3-Methyl-pyridin-2-y)-benzenesulfonylaminol-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;



WO 2010/018113PCT/EP2009/060158 -43 - sodium sulfate, filtered and concentrated under reduced
pressure to give 2-methy1-5- pyridinylbronic acid, which was used without further purification. The
following boronic acids were prepared in an analogous manner as described for 5

2-methyl-5-pY AT’ acid starting from the corresponding commercRA/ BB APyl bromides.
Aryl bromide 5-Bromo-2-trifluoromethyl-pyridine 2-Bromo-3-methyl-pyridine 2-Bromo-5-methyl-pyridine
2-Bromo-6-methyl-pyridine 2-Bromo-6-methoxyl-pyRitline 6-Bromo-3-fluoro-2-methyl-pyridine Aryl

boronic acid{2ArifusserpeiyrEmeriginvibemmis seikl BrMatndny idingrRRIRNiEasIHalen-
5-Methylpyrigﬁine-2-boro nic acjd 6-Methylpyridine-2-boronic acid 6-Methoxylpyridine-2-boronic acid
5-Fluoro-6-mé¥f%wﬁ8? &35t -2-boronic acid Preparation of 4-Methylpyridine-2-boronic acid B-C)
10 To a stirrgoHgelttidetinfl DIToims-4 et pssidioey@nSng 2 S Msodliahdithyketiealénml) was
added a 1M ﬁgm%&fceémggnagnesium bromide in tetrahydrofuran (3.48 mL, 3.48 mmol) slowly at 0 C
over 10 minutes under a nitrogen atmosphere. The reaction mixture was slowly warmed to room

temperaturelant-@ntEtRIPT8bUrO YT ithé-Jhdeeraneaviieny e atrRbiB - 8 edieveerate (0.65 g, -0.8
mL, 3.48 mmabhrlhgkapwrsat sLeticTRgdeaction mixture was slowly warmed to room temperature and

stirred for angther, ur. The reaction was quenched with saturate ous ammonium chloride
solution (6 3@#%@%58‘ iy %}’Tf%fg&\%fﬁ“&%@ﬁ%@?@ﬂ%@&%ﬁ%é"(’58%%8‘0rganic layers
were dried ovepldhakpdrdudosgeiamaisuifaits, filtered and concentrated under reduced pressure to give

-methylpyrichne-& RRENIRER0 REG M wan sec koM fuilhsruefication. Rigpgeation of

6-Bromo-pyrldine-s-suIfong\;P chloride "-s o' WO 2010/018113PCT/EP2009/060 -44-Toa
cooled (¥ C MERHR@IFRT YiivbAEHS-8Ffho-2-bromopyridine (1.5 g, 8.6 mmol) in 12 N hydrochloric

acid (26.5 migavasrslandysacdesl aselurion- gf-sediunaailiieh (i 6fne;- 5,60 el igaater (7 mL). In a
separate flask %ngglr gj%ifjep\é}v_as bubbled through a stirred solution of copper(ll) chloride dihydrate
(0.63 g, 3.Sd1gpmm05 In dig():(' I%%%tffé%cc' d at 0 C for 30 minutes, and then the diazotized reaction
mixture preparét (@Hdetwayrddetty FHhenrasotmdfonpeonnolas &b e aindecttapbibmgerhperature
and stirred fof,30\minutes.nen was poured into ice water (100 mL), and extracted with ethyl acetate
(50 mL x 3). The combined organic Ia{?}e@r\s were dried over anhydrous sodium sulfate, filtered, and

concentratedPurabNiedreiehety teudinenaraneiiid Snieleabysisrmarshiaipe-Byendrpatisioride,
which was iragiediately used in the next step. PART Il: PREPARATION OF COMPOUNDS OF

INTEREST %@%}'Tcﬁ*ol-b%phenyl—4—sulfo_nyiamino)-&ﬁ,?,8~tetrahydro-naphthalen-T -yloxyl-acetic

acid;
[5-(4'-Chloro-biphenyi-4-sulfonylamino)-5,8,7 8-tetrahydro-naphthalen-1-yloxy]-acetic

20  acid;
[(R)-5-(4'-Hydroxy-biphenyl-4-sulfonylaminc)-5,6,7,8-tetrahydro-naphthalen-1-yloxyl-
acetic acid;
[(R)-5-(3"-Acetyl-biphenyl-4-sulfonylamino)-5,6,7 ,8-tetrahydro-naphthalen-1-yioxyj-
acetic acid,

25 [(R)-5-(2',3-Dichioro-biphenyi-4-suffonylamino)-5,6,7,8-tetrahydro-naphthalen-1-
yloxyl-acetic acid;
[(R)-5-(2',5"-Dimethoxy-biphenyi-4-sulfonylamino)-5,6,7 ,8-tetrahydro-naphthalen-1-
yioxyl-acetic acid;
[(R)-5-(2",6'-Dimethoxy-biphenyl-4-sulfonylamino)-5,6,7 ,8-tetrahydro-naphthaien-1-

30 yloxyl-acetic acid;
[(R)-5-(2",5"-Dichioro-biphenyl-4-sulfonylamino)-5,8,7,8-tetrahydro-naphthalen-1-
yloxy]-acetic acid;



15 Method A 15-(Bipheny1-4-sulfonylamino)-5,6.7,8-tetrahydro-naohthalen-1-vloxyl-acetic acid
5-Hydroxy-3,4-dihydro-2H-naphthalen-1-one OH 20 To a mixture of 1,5-dihydroxynaphthalene (25.0
g, 156 mmol) in isopropanol (150 mL) and an aqueous (40 mL) solution of sodium hydroxide (6.3 g,
157 mmol) W3 HdefetF 8% palladium on carbon (3.9 g) at room temperab$rEEXHEYEHERHN mixture
was put under 100 psi hydrogen in a Parr autoclave (from Parr Instrument Company) at 80 C for 20
hours. After being cooled to room temperature, the 3¢action mixture WO
2010/018118AE%/EPROSPARENI DB N Efy+-wasiigiachifspudagrrs shforbieipHR siatomite filter from
World Minerals Inc.), and then washed with isopropanol (200 mL). The combined filtrates were treated
with charcoal 8&"@@6#&% our, and then were filtered through a pad of Celite(r) (diatomite filter).
Isopropanol WasFéMdyeetiayicktbaresidting soltticauivayladjisted. 5, ToSagirinfdbeout 2 by the slow

addition of C%Qﬁﬁﬂ%?éﬁ.dah c%\g)gggg: ke agig. during which a solid precipitate appeared. The solid was
collected, and washed wi ter (100 mL x 2), and then dried under high vacuum at 50 C to give

5-hydroxy-3 ARty rd-Pig ieReNErfeSUBOYE B9 28 4. ek BiydiR-88RBNAMER was used in
the next steg/ withassdurthggpurification. MS cald. (calculated) for C10H1002 162, 10 obsd. (observed)

163 [(M+H) -0x0-5,6,7,8-tetrahydro-naphthalen:1-yJoxy)-aceti id tert-butyl ester To a stirred
mixture of & VGBI S AR ST A S S S ot e A LHEP LAARR carbonate
(58.5 g, 180 Tﬁyimty]iﬂcmtbtgni@:ile (300 mL). was gdded tert-butyl bromoacetate (_29.0 g, 148 mmol) at
room tempe{f&}-@-{é’"!ﬂﬁﬁw@mﬁg%a% -PEIRgrHued RLA0RMRIMBR IR AYRIAIGNt the reaction

mixture was Tiltered througha iJad of Celite(r) (a diatomite filter), and washed with ethyl acetate (100
mL). ThEPcoRARRERRE-ONerRCESR@Htrated under reduced pressure. The residue was 20

partitioned bgyeepethy|aeeiateifblea i sandryaien@00 a1 eudkahheroraasitiayar was
concentrated Iun er retduce. pressure. Column chromatography (silica gel, 100-200 mesh, 5-10% ethyl
acetate in heX&h )aﬁg\}% ?gs_ X0-5,6,7,8-tetrahydronaphthalen-1-yloxy)-acetic acid tert-butyl ester (12.1
g, 71%). MS[(Bich-{8raERoretn0dipnenpbsuiamyiaming)is 85 . 8-tetrahydro-naphthaien-1-
(5-Amino-5,6,4 ngg{@/gggjpaphthalen-l-yloxy)-acetic acid tert-butyl ester WO
2010/018113PCT/EP2009/060158 To a stirred solution of

(5-ox0-8:8, 7 [6etrahyatdMabwiriRsien bRy pdad Rk S Sutgiratisr 18 a6 mmol) in
methanol (3QMry-ppesr adided ammonium acetate (55.0 g, 714 mmol) at room temperature under
nitrogen. Aft F§ ing,stirred for 4 5 hours at room temperature, the reaction mixture was cooled to 0 C
nd sodium Lo e S En el She MR e Pees b g e 1o Liuned o
warm to roorihryémyleeagtireagiti stirred for an additional 48 hours. The reaction mixture was then

concentrateqpndersadisegl Prast o BAdAR-IesishiananiAsided saiuaissysrdinmaadgnate solution

to adjust the pH to about 7, and the'resulting 10 solution was extracted with ethyl acetate (500 mL x 3).
The combinéd¥dresigé<idiere dried over anhydrous sodium sulfate, filtered, and concentrated in

vacuo. Coluir)ctvianatagsapizyXdlicangeh i 0@ 200vineshiiZdeiéonbis) D eiTanatiatichkdloromethane)
gave (5-amiQ]%-F:)Sn%gl,gﬁgefg%h%?_rgégﬁgQE@&Ien-l-yloxy)-acetic acid
[(R)-5-(3',4"-Dichloro-2-methyl-biphenyl-4-sulfonyiamino-5,8,7,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid;
25 [(R)-5-(3'-Nitro-biphenyi-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-
acetic acid;
[(R)-5-(2',4'-Dichloro-biphenyl-4-sulfonylamino)-5,8,7 ,8-tetrahydro-naphthalen-1-
yloxy]-acetic acid;
[(R}-5-(4'-Methyl-3'-nitro-biphenyl-4-sulfonylamino)-5,8,7 ,8-tetrahydro-naphthalen-1-
30 yloxyl-acetic acid;
[(R)-5-(3'-Methyisuifanyi-biphenyl-4-sulfonylaminec)-5,8,7,8-tetrahydro-naphthalen-1-
yloxyl-acetic acid;



tert-butyl ester (4.6 g, 46%) as a solid. MS cald. for CL6H23NO3 277. obsd. 278 15[(M+H)+].
[5-(Biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid tort-butyl ester 20 To
a solution of (5-amino-5,6,7,8-tetrahydro-naphthaien-1-yloxy)-acetic acid tort- butyl ester (199 mg, 0.72
mmol) and Bighétii%48&tifonyl chloride (217 mg, 0.86 WO 2010(018113BEWEBSHOYEE0158 -47 -
mmol) in dry tetrahydrofuran (10 mL) was added diisopropylethylamine (186 mg, 1.44 mmol) at 000.
The reaction mixture was stirred at room temperatu#e for 12 hours, and then concentrated under

reduced preggire-(Bheresidyesims harisnad hewvrenaiaiarsisishesataigol he combined

organic layers were wa wjth 5 water, dried over sodium sulfate, and evaporated in vacuo. Column
icl é hqd i)h dried di If d di I

chromatogrdﬁﬁvﬁ ﬂf?ﬁ%@f,o "9588%’891, 10-15% ethyl acetate in hexane) gave [5-(biphenyl-4-

sulfonylamin@feb6( 3 8-t trateyoktvigphtieald it b ylfoxy]sacietc-adid @isbatyldwstoaiBSatatd] for

C281'131N%<§<§19§bé%}8593i§94 [(M+1-1)4]. 10
[5-(Biphenyl-4-sulfonylamino)-5,6,7,8-tetrah dro-naphthalen-1-¥lox Facetic acid To a solution of

5-(bipheRyl-403URdyISRRIRYE PP S0t oL R Rt 1 deo it ért-butyl ester
(100 mg, 0.2@2xy raedtiderahydrofuran (8 mL) was added a solution of lithium hydroxide

hyd : i , ' IX irred
emperature )RR T LR b DR GRcs FoACRAN DS, a7 Ve was

partitioned beapbrieateyand stbgliaseidte. The aqueous layer was acidified with aqueous
hydrochloric;Z8)agid-anddstsaciet viiirygratalfisnakine b d e aembipgs organic layers were

dried over sodilm sulfate, filtered, and evaporated undér reduced pressure to give pure
[5-(biph&hyl-2280G R iR} 39 U8-84fhhy dro-naphthalen-1-yloxy]-acetic acid (31 mg, 78%). MS

cald. for C241H23NE58 435hrobee M/ IHEy hifinc W QR 2OHBHH51 3PS THERBAAGME0158 -48 - Example
1-2 Method B Jqﬁ%éﬁ ethyl-biphern/1-4-sulfonylamino)-5,6,7,8-tetrahvdro-naphthalen-1-
R R

Vioxyl-aceticne?& iAo ,6,7,13-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl

ester NH2 [(R)-5-(3'-Isopropoxy-biphenyi-4-sulfonylamino)-5,8,7 .8-tetrahydro-naphthalen-1-
yloxyl-acetic acid;

15 {(R)-5-{4-(5-Methyl-pyridin-3-yl)-benzenesulfonylamineo]-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;

[(R)-5-(3'-Methyl-biphenyl-4-sulfonylamino)}-5,6,7 ,8-tetrahydro-naphthaien-1-yloxy}-
acetic acid;
[(R)-5-(3'-Chlora-biphenyl-4-sulfonylamino)-5,8,7,8-tetrahydro-naphthalen-1-yloxy]-

20 acetic acid;
[({R)-5-(3'-Methyl-biphenyi-3-sulfonylaming)-5,6,7,8-tetrahydro-naphthalen-1-yloxyl-
acetic acid;

[(R)-5-{3'-Isopropyi-biphenyl-3-sulfonylaming )-5,6,7 . 8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;

25 [(R)-5-(2'.3'-Dimethyi-biphenyl-3-sulfonylamino)-5,8,7 .8-tetrahydro-naphthalen-1-
yloxyl-acetic acid;
[(R)-5-{4'-Methoxy-3",5'-dimethyl-biphenyl-3-sulfonyiamino}-5,6,7,8-tetrahydro-
naphthalen-1-yloxyl-acetic acid;
{5-[5-(3-Trifluoromethyl-phenyl)-pyridine-2-sulfonylamino}-5,6,7.8-tetrahydro-

30 naphthalen-1-yloxy}-acetic acid;
(5-{5-[3-(2-Hydroxy-ethyl)-phenyli-pyridine-2-sulfonylamino}-5,6,7 . 8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;



From (5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-aCetic acid tert-butyl ester (example 1-1, 3rd
step), chiral separation by supercritical fluid chromatography (SFC) 10 (using Thar Technologies, Inc.'s
Multigram(r) lll instrument, Daicel(r) OD column 3x25 cm, 25% methanol containing 0.2%
triethylamin@ 98914 afforded (R)-(5-amino5,6,7,8-tetrahydro-naphtH4I&FARAYKA A etic acid
tett-butyl ester.  The absolute stereochemistry assignment was established by X-ray structure 15
determination of the 4-iodophenylsulfonamide deriattive.

(R)-5-(4-Meiphorad-ramonyanno)-B. i ieiabysionbtalpad nulonagetc acid
tert-butyl est V\{7 10/018113PCT/EP2009/060158 - 49 - Starting from

(R)-(5- amlncyg’@/ 798581 86 dro- naphthalen-1-yloxy)-acetic acid tertbutyl ester (28 mg, 0.1 mmol),
tr|ethylam|ne[?qQBB(ErﬁhﬁOoldnmthoiwem[eﬂﬂﬂrmthgilbqaﬁ@u&ﬁeﬂ:%fm@riﬁl@’r&kﬁ(mydgq-O 11 mmol),
using the meth W gg;%&%%for example 1-1, method A, 4th step, crude

[(R)-5-(4'- metht/ﬁ b| hen cI§}4t]5x~'=,ulfonylam|no) 5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid
tert-butyllester g JBT&IH@H“WHY&WWQ@&HQW% sidiarstesrhe R fubtRr iation. MS cald. for

C(?25)9H3(3N05§aﬁﬂﬁwaﬂ>@$d POy (W& abt: 676 d | 4 HO G
R)-5-(4cM on m|n -5.6,7 ro-na xyFacetic acid H
e oreia L Ry B S BB e e

naphthalen- W&Oe‘tr@'fas}d-mimw@ster was treated with 10% trifluoroacetic acid (Q.OZ mL) in
dichloromethang. (2 fL3LFOABHeIPES iU QLA idd1S r@"f‘té"t%t\“é@@m&ﬁmﬂé@éjn"ﬁ vacuo. The

residue was purified b%/ reverse phase HPLC (Pursuit 0-18, 20 x 150 mm, water/acetonitrile/0.05/0
tnﬂuoroé@et.&%{&ﬁa&? W/@518{110/018113PCT/EP2009/060158 - 50 - give

[(R)-5-(41-m@hylkbiphanylelastfonganind-H)hééatahysho-napbiimen-dsexypasetic acid (4.3

mg, 9.5% over tem 1H 400 MHz, DMSO-d6) ppm 13.02 (br. s, 1 H), 8.13 (d, J = 8.5 Hz,
1 H), 7.78 - %@QV ﬁﬁ”%‘é\‘cﬁg 8Mz 2 H), 7.33(d, J= 8.0 Hz, 2 H), 7.03 (t, J = 7.9 Hz, 1 H),

6.73(d, J = ?59(0313 B@!H)ﬂ”@ytié wtfgrﬁjlargsm 8,65, &t erelsy@r¢-Haninoalami-pnxylEgefica? - 2.62 (m,
2 H), 2.37 (s gkg-l) 1.79 (br. s, 1 H), 1.56 (d, 3 H); MS cald. for C25H25NO05S 451, obsd. 452 [(M+H)].
Alternative preparation of ((R)-5-amino-5,6,7,8-tetrahydro-n 52ghthalen -1-yloxy)- 1 O acetic acid

tert-butyester By SABARNERH Wﬂfﬁﬁlﬁ)%ﬁﬁg‘?ﬁ%ﬁ% w-f-igephydro-naphthalen-1-
((S)-5-HydroxbBat&iteseadnydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester (XI) OH 15 To a

(RUC L2 Ciok A D eSS S R BT S0 G A Ao o
(1S,29)-(+)- M'%Yb@ﬁflmZiclﬁiphenylethylenedlamlne (Aldrlch CAS No. 167316-27-0) was added 50
mL of a prefesmemIKiyre-ghUmis,Ach and ey amHee- 413 7.2 Bei I 8 dhe resulting
20 yloxy}-acetic acid;
{5-[5-(3-Methoxy-phenyl}-pyridine-2-sulfonylamino]-5,6,7 ,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;
{5-[5-(4-Methoxy-phenyl)-pyridine-2-sulfonytamino]-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;
25 {5]5-(4-Chloro-phenyl}-pyridine-2-sulfonylaminol-5,6,7 8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;
{5-[6-(3-Ethoxy-phenyl}-pyridine-3-sulfonylamino]-5,6,7 ,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;
{5-{6-(5-Fluoro-2-methoxy-phenyl)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydro-
30  naphthalen-1-yloxy}-acetic acid;
{6-[6-(3-Methoxy-phenyl)-pyridine-3-sulfonylamino}-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;



20 mixture was stirred at room temperature for 45 minutes (gas evolution was observed). Then 10 g
(36.19 mmol) of (5-ox0-5,6,7,8-tetrahydro-naphthalen-1- yloxy)-acetic acid tert-butyl ester (V, prepared
as described above) was added, and the reaction mixture was stirred at 42 C intemal temperature.
Upon gas evBftif & fbaming, the reaction mixture was cooled to 33 C’fikd#vareéisiidtature over 1
WO 2010/018113PCT/EP2009/060158 - 51 - hour, and then stirred for an additional 24 hours at 33 C.
The reaction mixture was then cooled in an ice-wat&? bath, diluted with 50 mL of de-ionized water, and
extracted wits 3Q@naineitohremgH e draaniciave) as Separated-ant ashagmithd,M-aqueous
citric acid (50 mI).é{, satyrated aqueous sodium bicarbonate (50 mL), 5 and water (50 mL). The organic
phase was ) F%%B@@F'ﬁl’gSOA and concentrated azeotropically at 35 C120 mmHg to a total
volume of 3q5HE-(FHentesultifiigsolotenyas/ corevadpariadediaviimd-6, 800 8nktafttgpduene to a total

volume of 2Q, %%ggpw taluene) which was used in the next step without further purification. 10
((R)—5-Azido-§%ﬁ7,8-tetra yd 3-nap thalen-1-yloxy)-acetic add tert-butyl ester Il The toluene solution

of chiral alcolRIEX3 HiepEredebovaYEENelniBINyastinmad Fo0iebalErsoREERaiHItED with an
additional 10gusmp3-abteikienr; and cooled in an 15 ice-water bath, then treated with diphenylphosphoryl

azide (13.64 .49, 49.5Z mmol), To this sqlution was added 1,8-diazabicyclo[5.4.01undec-7-ene (DBU,
8.0 g, 52.46 ?%&éd?%@%(ﬁrﬁ@%“ F@H'a‘\i NESy Pgﬁ%ﬁné{‘%i%’gf 8%, éﬁ{{f‘éﬁ?ﬂ@\ﬂ'@?ﬁél temperature
between 1-4y®xVheastactor;mixture was then stirred at an internal temperature of 1-2 C for an

addiional 45 5nigiee, HIRLNEKIRRINOR SHRTIBRIALIE S1H. @ uARIbAIl) AN liyed al room

temperature overnight. After 20 hours, the reaction mixture was treated wi water (50 mL),
while méfhtarifirytAesiiteividl temperature below 24 C. The organic layer was separated and washed

with 1 M aqueqes zitrigasidisshyiiqn (et et s srinjaiethagsenys seqiHdricasRanaiR (50 mL), and
water (50 myfg e resulting organic phase was 25 then concentrated under vacuum at 20 mmHg/26
C, to provid 38'8?3 CO?F, hich was used in the next step without further purification. WO
2010/018113B{(REP20091D60LBG-pheny!)-pyridine-3-sulfei@amino]-5,6,7,8-tetrahydro-

(0,0-5-Aminq;gpﬁtgﬁé@q%g;pa&gpag%@&en-1-y|oxy)-acetic acid tert-butyl ester hydrochloride salt (V1)
HCI To a solution of ((R)-5-azido-5,6,7,8-tetrahydro-na hthale,n-l%lo(?/)-acetic acid tert- 5 butyl ester
preparetPab &0 E6 Iy R eiR¥rheayiovyicisicrsinvanog nv 6ot risivaeir a 300 mL

Parr-reactor s aeitiee wates 1o dadd 5% Pd/C (1.4 g). The reaction mixture was stirred under a
350 psi pres ogen. After. 90 minutes, the reaction flltered through a pad of Celite,
washod with ST AT APt A A VAR BT BBk 15,0 61 ARVBIC THE WHRA ol was

dissolved in 10x30-agketisf asisthanol and 50 mL of methyl tert-butyl ether. Water was removed

azeotropicall 16 ARG SALaDREnMISRAIRS Siesmribifind Ble. PTdnelimnehand 50 ml. of

methyl tert-butyl ether. To this solution was'added a solution of chlorotrimethylsilane (5.722 mL, 43.42
mmol) iR60 RPN RIBM) eGSR RISt room temperature, dropwise over 40 minutes. The

resulting mixHe-wassiirdidare23Leuonymmine reBItiBgpresipitateayas flkerad ibxpravide 8.8 ¢
(78% yield oyver 3 steps) of ((R)-5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl

ester hydrocﬁ%?ide salt (VI). EXAMPLES 1-3 to 1-12 ?() The following examples 1-3 to 1-13 were
prepared in &ahd@dgdathangsulingd-oiphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-
1-yloxyl-acetic acid;

25 [{R)-5+{3-Methanesulfonyl-biphenyl-4-sulfonylamino)-5,6,7 ,8-tetrahydro-naphthalen-
1-yloxyl-acetic acid;
((R)-5-{[3-Chloro-4-(4-chloro-phenoxy)-benzenesuifonyl}-methyl-amino}-5,6,7,8-
tetrahydro-naphthalen-1-yloxy)-acetic acid;
((R)-5-{[3-Chloro-4-(2-chloro-phenoxy)-benzenesulfonyl]-methyl-amino}-5,6,7 ,8-

30 tetrahydro-naphthalen-1-yloxy)-acetic acid;
((R)-5-{[3-Chloro-4-(4-fluoro-phenoxy)-benzenesulfonyl}-methyl-amino}-5,6,7,8-

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



examples 1-1 or 1-2 starting with naphthalene-1.5-diol and the appropriate biaryl sulfonyl chlorides.
WO 2010/018113PCT/EP2009/060158 -53 - Example No.* Systematic Name : 1H NMR (400 MHz,
DMSO0-MS d6) 6 ppm[(M-fl Structure 1-3(A)[5-(3- 12.98 (br. s, 1 H), 8.17 (d, J452 Phenoxy- = 8.6 Hz,
1 H), 7.58- "Ed20803¥&désulfon (m, 2 H), 7.40 - 7.49 (m, 2 ylamino)- H) PEBER2FH060AFE 1 H), 7.29
5,6,7,8--7.36 (m, 1 H), 7.17 - 7.26 tetrahydro- (m, 1 H), 7.06 - 7.12 (m, 2

10

15

20

25

30

28 -
((R)-5-{[5-(3-1sopropyl-phenyh-pyridine-2-sulfonyl}-methyl-amino}-5,6,7 ,8-tetrahydro-
naphthaien-1-yloxy-acelic acid;
{(R}-5-[Methyl-(5-m-tolyi-pyridine-2-sulfonyl)-amino]-5,8,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;
((R)-5-{[5-(2,3-Dimethyl-phenyl)-pyridine-2-sulfonyl]-methyt-amino}-5,6,7,8-
tetrahydro-naphthalen-1-yloxy)-acetic acid;
((R)-5-{[5-(3-tert-Butyl-5-methyl-phenyl)-pyridine-2-sulfonyl}-methyi-amino}-5,6,7 8-
tetrahydro-naphthalen-1-yloxy)-acetic acid;
({R)-5-{[3-(4-Chloro-benzenesulfonyl}-5-triflucromethyi-benzenesulfonyl]-methyl-
amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid;
((R)-5-{{3-(4-Fiuoro-benzenesulfonyl )-5-trifluoromethyi-benzenesulfonyl]-methyi-
amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid; and

and any pharmaceutically acceptable salt or ester thereof.

Another embodiment of the present invention is a compound selected from the group
consisting of:

[o-(4-Pyridin-4-yl-benzenesulfonylamino)-5.6,7 ,8-tetrahydro-naphthaien-1-yloxy]-
acetic acid;

{5-[4-(2-Methoxy-pyridin-4-yl)-benzenesulfonylamino]-5,6,7 8-tetrahydro-naphthalen-
1-yloxy}-acetic acid;
{6-[4-(2-Fluoro-pyridin-4-yl)-benzenesulfonylaming]-5,8,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;
{5-[4-(2-Methyl-pyridin-4-yi)}-benzenesulfonylamine}-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;
{5-[4-(2,6-Difluoro-pyridin-4-yl)-benzenesulfonylamingc}-5,6,7 ,8-tetranydro-
naphthalen-1-yloxy}-acetic acid;
[5-(8-Thiophen-3-yl-pyridine-3-sulfonylamino)-5,8,7,8-tetrahydro-naphthaien-1-
yloxyl-acetic acid; and

and any pharmaceutically acceptable salt or ester thersof.

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.



naphthalen-1- H), 7.04 (1 J=8.0 Hz, 1 H), 3 0) . yloxypacetic 6.67 (d, J=8.0 Hz, 1 H), acid 6.64
(d,J=8.0Hz,1H), 4.65(s,2H),4.21-437(m, 1H) 251-2.62(m,2H), 1.68-1.86(m,1H),

1.54 (Or.
WO 2010/018113 PCT/EP2005/060158
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The compounds of the present invention can be prepared by any conventional
means. Suitable processes for synthesizing these compounds are described in the
examples. Generally, compounds of formula | can be prepared according 1o the
schemes illustrated below.

@5 @fj e

O 070
v Vi (R = NH,,, or NH,.HCI}

5 Scheme i

\\i, O O
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VIl (R1 = H; Q = Ar, or O-Ar) IX (R1=CHy Q= Ar, or O-Ar,)
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Q.0 Q.9
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la (R1=HorCH; Q= Ar, or O-Ar,)

Compounds of interest la can be prepared according fo Scheme 1. Starting with
naphthaiene-1,5-diol (If), palladium catalyzed hydrogenation gives 5-hydroxy-3,4-

10 dihydro-2H-naphthalen-1-one (ill), which undergoes nucieophilic substitution with
tert-butyl bromeoacetate {IV) under basic conditions o generate the ether compound
V. Reductive amination of intermediate V with ammonium acetate vields the

corresponding amino derivative V1. Sulfonylation of Vi (or its hydrechloride salf) with



s, 3H) 1-4(A)[5-(Biphenyl-12.94 (br. s, 1 H), 8.08 - 8.16436 3-(m, 2 H), 7.94 (m, 1 H), 7.84
sulfonylamino)(m, 1 H), 7.62 - 7.76 (m, 3 -5,6,7,8-H), 7.50 (t, J = 7.5 Hz, 2 H), tetrahydro-7.38 - 7.45
(m, 1 H), 6.98 (t, naphthalen-1-J =8.3 Hz, 1 H), 6.64 (d, J = C yloxyHacetic8.3 Hz, 1 H), 6.64 (d, J =
8.3 acidHz WO YSYS 2 H), 4.31 - 443 (m, 1 H), 2.51-2.62 (m, 2 H), BCEFFHPBHWES H), 1.53
(br. s, 3H) 1-5(A)[5-(4-12.97 (br. s, 1 H), 8.05 (d, J452 Sc,
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a variety of biaryl sulfonyl chlorides Vil affords sulfonamides of structures VIil. N-
Methylation of the sulfonamides Vil gives compounds IX. Ester hydrolysis of either
VIl or IX produces compounds of interest la. Racemic compounds la can be
resolved using chiral chromatography to give the enantiomerically pure R and S

5 forms of compounds of interest. Alternatively, the chiral separation can be
performed with intermediates VI, VI, or IX to generate either of the pure
enantiomers of VI, VHI or IX, which can be carried through the same synthetic route

described above to produce optically pure compounds of interest la.

10 Hydrogenation of naphthaiene-1,5-diol () to give 5-hydroxy-3.4-dihydro-2H-
naphthalen-1-one (lll) can be carried out in the presence of 10% palladium on
carbon under 100 psi pressure of hydrogen under basic conditions in a solvent such
as isopropanal, ethanol, ethyl acetate, or methanol, at 80 °C for several hours.

15 Nucleophilic substitution reaction of 5-hydroxy-3,4-dihydro-2H-naphthalen-1-one (Hl)
with fert-butyl bromoacetate (V) to give the sether compound V can be accomplished
using the methods that are well known to someone skilled in the art. The reaction is
typically carried out in the presence of a carbonate base (e.g. cesium carbonate,
potassium carbonate, or the like) or an organic base (e.g. diisopropylethylamine,

20 triethylamine, or the like) in an aprotic solvent such as acetone, acetonitrile, N,N-
dimethylformamide, or dimethyl sulfoxide, at & iemperature between room

temperature and 150 °C for severai hours.

Transformation of the ketone V {0 its amine derivative Vi can be achieved via

25 reductive amination. The process can be carried out in stepwise fashion by treating
the ketone V with an amine such as ammonium acetate or ammonia to generate the
corresponding imine, which can then be isolated and reduced with a suitable
reducing agent (e.g. sodium borohydride). |t is also possible to camry ocut the same
sequence all in one pot, with the imine formation and reduction occurring

30 concurrently with reducing agents such as sodium cyanoborohydride (NaBH;CN) or
sodium triacetoxyborohydride (NaBH(OCOCHs)3). The reaction is typically carried
out in & solvent such as methanol or tetrahydrofuran, at a temperature between room
temperature and refiux temperature for several hours.



mz.20 4, 0 2 Pheno)cy-= 8.6 Hz, 1 H), 7.87 (d, J = benzenesulfon8.8 Hz, 2 H), 7.48 (t, J = 8.0
ylamino)-Hz, 2 H), 7.26 (t, J = 7.5 Hz, 5,6,7,8-1 H), 7.12 - 7.20 (m, 4 H), tetrahydro-7.04 (t, J =8.0
Hz, 1 H), 6.67 naphthalen-1-(d, J = 8.0 Hz, 2 H), 4.66 (s, yloxyl-acetic2 H), 4.32 (br. s, 1 H), 2.53-
acid2.61 (mYPRY1%%Y¥br. s, 1 H), 1.56 (br. s, 3 H) 1-6(A) 15-(6-12.97RbFEEHRIOGHR (d, 1453
Phenoxy- =2.3Hz, 1 H),8.25(d,J=
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Sulfonylation of the amine VI (or its hydrochleride sait) with the biaryl sulfonyl
chlorides of structures Vi to give sulfonamides Vil can be easily accomplished
using methods well known to someone skilled in the art. The reaction is typically
5 carried out in the presence of a base such as triethylamine, pyridine, or dimethyl-
pyridin-4-yl-amine in a suitable inert solvent such as dichloromethane, acetonitrile,

1,4-dioxane, tetrahydrofuran or mixtures thereof, at room temperature for 16 hours.

N-Methylation of compounds VIl 1o produce the derivatives IX can be achieved by
10 treating compounds IX with methyl iodide in the presence of a weak base such as
potassium carbonate or sodium carbonate, in an inert solvent such as N,N-

dimethylformamide, acetonitrile, or tetrahydrofuran, at 85 °C for 5 hours.

Hydrolysis of compounds Vil or IX gives the compounds of interest of formula la.
15 The reaction can be carried out in the presence of an agueous inorganic base such
as sodium hydroxide or potassium hydroxide, in an inert solvent such as
dichloromethane or tetrahydrofuran, at room temperature for several hours.
Altemmatively, ester hydrolysis can also be accomplished under acidic conditions in
the presence of an acid such as trifluoroacetic acid, dilute hydrochloric acid, or
20 suffonic acid, in a solvent such as dichloromethane, water, or mixtures thereof, at

rcom temperature for several hours.

Racemic compounds la can be resolved using chiral chromatography to give the
enantiomerically pure R and S forms of compounds of interest. Alternatively, the
25 chiral separation can be periormed with intermediates VI, VI, or IX to generate
either of the pure enantiomers of VI, VIl or IX, which can be caried through the
same synthetic rouie described above o produce optically pure compounds of

interest la.



pyridine-3- 8.3 Hz, 2 H), 7.41 -7.54 (m, sulfonylamino) 2 H), 7.16 - 7.34 (m, 4 H), HO -5,6,7,8- 7.07
(t, J=8.0Hz, 1 H), 6.73 0 tetra hydro- (d, J =8.0 Hz, 1 H), 6.69 (d, . naphthalen-1-J = 8.0 Hz, 1 H),

4.66 (s, 2 y)oxypacetic H), 4.37 - 4.45 (m, 1 H), 40 acid 2.51-2.63 (m, 2 H),1.70- 1.89(m, 1
H),1.51 - 1. MQAf16/018113 PCT/EP2009/060158
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Aliernatively, the key chiral intermediaie VI can be prepared via an asymmetric
synthesis approach shown in Scheme 2. Reduction of the ketone V 1o the
5 comresponding hydroxyl compound Xl can be done enanticseiectively by using the

chiral catalyst of formula X (or a simifar catalyst containing cymene in piace of
mesitylene) in the presence of formic acid-triethylamine azeotropes. The hydroxyl
compound Xl is then converted to the amine hydrochioride salt Vi via a two step
process: First, the alcohoi Xl is converted to the comesponding azido analogue {with

10 high preference for inversion of stereochemistry) using diphenylphosphoryl azide
(DPPA) and 1,8-diazabicyclo[5.4.0lundec-7-ene {(DBU)}. Hydrogenation of the azido
derivative, followed by treatment with chiorotrimethylsilane and methanol, gives the
amine hydrochloride VI bearing the desired stereochemistry. The key intfermediate
Vi can then be converted to compounds of interest la, as previousiy described in

15 Scheme 1.

Reduction of the ketone V to the hydroxyl compound Xi can be done
enanticselectively by using a catalyst such as chloro-{{18, 28)-N-(p-toluenesulfonyl)-
1,2-diphenylethane-diamine] (cymene) ruthenium(.) (X) {or & similar catalyst

20 containing cymene in place of mesitylene) in formic acid-triethylamine azeotropes



3H) -54- 1-7(B) 454 Fluorobiphenyl-4- sulfonyiamino) -5,6,7,8- tetrahydronaphthaien-1-
yloxypacetic acid 1-8(B) 13.00 (N. s, 1 H), 8.11 (d, J 466 Methoxy- = 8.5 Hz, 1 H), 7.80 - 7.97
biphenyl1-4- (m, 4 H), 7.74 (d, J = 8.9 Hz,

WO 2010/018113 PCT/EP2009/060158
-33-

(5:2 molar ratio) at room temperature for several hours, and then at 45 °C for another

few hours (references: Fujii, A. et al., J. Am. Chem. Soc. 118 (1996) 2521, Wagner,

K. Angew. Chem., Int. Ed. Engl. 9 (1970), 50).

3 Displacement of the hydroxy! group of structure Xl to give the corresponding azido
analogue {with a high selectivity for inversion of stereochemistry) can be achieved by
treating a mixture of compound X! and diphenylphosphory! azide (DPPA) with 1,8-
diazabicyclo]5.4.0Jundec-7-ene (DBU) under anhydrous conditions at a temperature
between 0° C and 10 °C for 18 hours in an inert solvent such as toluene or N,N-

10 dimethylformamide.

Hydrogenation the above azido derivative o give the corresponding amine Vi with
retained chiratity can be carried out in the presence of 5% palladium on carbon
under 350 psi pressure of hydrogen, at room temperature for 1.5 hour, in an organic

15 solvent such as ethyl acetate, methanal, or ethanol.

The conversion of key intermediate Vi to the compaounds of interest 1a is then carried

as previously described in Scheme 1 above.



sulfonylamino) 2 H), 7.08 (d, J =8.9 Hz, 2 -5,6,7,8-H), 7.04 (t, J = 8.1 Hz, 1 H), tetrahydro- 6.75 (d,
J=8.1Hz, 1 H), naphthalen-1-6.67 (d, J =8.1 Hz, 1 H), yloxyFacetic4.64 (s, 2 H). 4.30 - 4.42 (m,

acid 1 H), 3.83 (s, 3H), 2.42- 2.63(m, 2 H), 1.68 - 1.92 (m, 1 H), 1.46- 1.66 (m, 3 H)
WO 2010/018113 PCT/EP2009/060158
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Compounds of interest Ib, bearing an ether linkage, can be prepared according to
Scheme 3. In this sequence, the first step involves a sulfonylation reaction (similar

5 to Scheme 1), where the ary! sulfonyl chiorides X#t (X = N or CH) bear a halogen
group (Hal = Cl if X=N, or Hal = F if X = CH) on the aromatic ring. Methylation of
compounds Xlll generates the corresponding N-methyl derivatives XIV. Nucleophilic
substitution of the halogen group of compounds X or XIV with phenols XV, followed
by ester hydrolysis, produces compounds lb. Racemic compounds Ib can be

10 resolved using chiral chromatography to give the enantiomerically pure R and S

forms of compounds of interest. Alternatively, the optically pure compounds of
interest b can be obtained by starting with the comresponding optically pure form of

the amine VI following the exact synthetic route described above.

15 Sulfonylation of the amine compound VI (or its hydrochloride salt) with aryl sulfony
chlorides of structures Xll to give sulfonamides Xl can be easily accomplished
using methods well known to someone skilled in the art. The reaction is typically

carried out in the presence of a base such as triethylamine, diisopropylethylamine,



1-9(B) 470 Chlorobipheny1-4- sulfonylamino) -5,6,7,8- tetrahydronaphthalen-1- yloxyj-acetic acid
-10(13) 478 Acetylbiphenyl-4- sulfonylamino) -5,6,7,8- tetrahydro- naphthalen-1- y(oxyl-acetic acid
1-11(8)112.98 (br. s,1 H), 8.13 (d, J 450 Methyl= 8.3 Hz, 1 H), 8.11 (t, J = bipheny1-3-1.8 Hz, 1 H),

7.94 (ddd, J¥O 2010/018113 PCT/EP2009/060158
_ -35-
pyridine, or dimethyi-pyridin-4-yl-amine in a suitable irert solvent such as
dichloromethane, acetonitrile, 1,4-dioxane, tetrahydrofuran or mixtures thereof, at
room temperature for 16 hours.

5 The corresponding N-methyi compounds XIV can be readily formed by methylation
of compounds Xl with methy! iodide. The reaction can be carried out in the
presence of a weak base such as potassium carbonate or sodium carbonate, in an
inert solvent such as N,N-dimethylformamide, acetonitrile or tetrahydrofuran, at
65 °C for 5 hours.

10
Conversion of halides Xill or XIV {(wherein R, couid be H, or CHs; halogen = Cl if
X=N, or halogen = F if X=CH) to ethers XVI can be achieved by nucieophilic
substitution reactions with phenols XV, which is well known to those skilied in the art,
in the presence of a base such as sodium hydride or potassium carbonate, in an

15 inert solvent such as N, N-dimethylformamide at a temperature between 100 and
150 °C for several hours. Alternatively, the reaction can be carried out at a
temperature between 100 °C and 180 °C for a period of 15 to 80 minutes under

microwave irradiation.

20 Hydrolysis of compeunds XVi (wherein Ry could be H, or CH3) gives the compounds
of interest of formula Ib. The reaction can be carried out in the presence of an
agueous inorganic base such as sodium hydroxide or potassium hydroxide, in an
inert solvent such as 1,4-dioxane or tetrahydrofuran, at room temperature for several
hours.

Racemic compounds Ik can be resolved using chiral chromatography to give the

enantiomerically pure R and S forms of compounds of interest. Alternatively, the

optically pure compounds of interest Ib can be obtained by stariing with the

carresponding opiically pure form of the amine Vi (or its hydrochloride salt) following
30 the exact synthetic route described above.



sulfonyiamino)7.8, 1.8, 0.9 Hz, 1 H), 7.81 - -5,6,7,8-7.86 (m, 1 H), 7.69 (t, J = 7.8 tetra hydroHz, 1 H).
7.63 (d, J = 7.9 Hz, naphthalen-1-2 H), 7.33 (d, J = 7.9 Hz, 2 yloxyl-aceticH), 7.00 (t, J =8.0 Hz, 1
H), acid6.67 (d, J =8.0 Hz, 1 H), 6.66 (d, J=8.0 Hz, 1 H), 4.64 (s, 2 H). 4.34 - 4.43 (m, WO
2010/0181130CEHH5H59/001158 " Method of preparation A or B indicattdiiF{7aféfeiE¥es. EXAMPLE
2-1 Method C 5{545-Bromo-6-(2-chloro-4-fluoro-ohenoxy)-ovridine-3-sulfonylaminol-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid CI N O-Bfi HN O

Scheme 4
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Synthesis of the compounds of interest Ic containing bi-aryl sulfonamides is
5 iliustrated in Scheme 4. In this process, the first step involves a sulfonylation

reaction, similar to that described in Scheme 1, utilizing sulfonyl chlorides XVIi
bearing an aryl halide (Hal = Br, I) to produce intermediates XVIill. N-Methylation of
XV gives the corresponding derivative XV, Suzuki coupling reactions of
compounds XVEH or XVHI' with aryl boronic acids XiX, followed by hydrolysis

10 produce compounds of interest Ic. Racemic compounds ic can be resolved using
chirat chromatography to give the enantiomerically pure R and S forms of
compounds of interest. Alternatively, the optically pure compounds of interest Ic can
be obtained by starting with the corresponding optically pure form of the amine Vi (or
its hydrochloride salt) following the exact synthetic route described above.

15
Sulfonylation of the amine compound V1 (or its hydrochloride salt) with the aryl
sulfonyl chiorides of structures XVII to give sulfonamides XVHI can be easily



HO 0 [5-(5-Bromo-6-chloro-pyridine-3-sulfonylamino)-5,6,7,8-tetrahydro-naphthalenl-yloxy]-acetic acid
tert-butyl ester WO 2010/018113PCT/EP2009/060158 - 56 - NCI 0\l HN ? Starting with
(5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester (example 1-1, method A,
3rd step) (2.9¢27RY%#81), diisopropylethylamine (2.0 g, 15.5 mmol) ancPCT/EP2009/060158
5-bromo-6-chloro-pyridine-3-sulfonyl chloride (2.1 g, 7.3 mmol), 5 using the method analogous to the
one for example 1-1, method A, 4th step, [5-(5- -37-

bromo-6-chlgragmpkiRedBasIHEPMERRIRAN RrbRriel abiiisneaphibalensk-viexHResicped tert-butyl
ester (2.1 g, 55%) was obtained. MS cald, for 021H24BrCIN205S 530, obsd. 531 [(M+H)4]. 10

(515-Bromo B BRSO SR G5, 5aHh XY PR e XSRS Ay Pt o gs7iethylamine,
tetrahydro-nédjuhalpnetylaxyhaceiitiaadde dibetyliestar Bi4 ho arstieradselitioie dhert

2-chloro-4-fl S I , 1).i imethylfor. i ded sodium
hydride (28.gSrrr;?g)?,"%:JL'.%!l r%ré%%%i@%ﬁa%ﬁv%@% 3?%%%%&%@’5@%%%?#@@& %ﬁegfame temperature
for 15 mihut&3XtPsethibarseleatiiRtmdsire side ¢s-(8-mPoifio-6-chloro-pyridine-3-
sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl ester (212 mg, 0.4 mmol)

portionwise at 0 C. Then the reaction mixture was heated at 10000 gvernight, After being cooled to
room temperdtareS THERYAREHN\THE BY aﬁ@ﬁwgg%)ﬁﬁ‘iﬁvgf@? E’fﬁ‘?@)&%{ﬁa{&ﬁﬁ@d RRPEAR Rcetate (50
mL). The re¥ltngpd/ORRVIICLB L SR Y TWER20094 682158 53n-soharoadeas waskhed subsequently

with water (104Blrlod brspaiup BYCiaricR soliandd Birb ARG i dalodhe ARG laver was

dried over anhydrous sodium sul iltered, and concentrated in vacuo to give
{5_[5_bré%ojeqﬁﬁg{y&@_auﬁbﬁj\i,N—dimethylfomamide, acetonitrile or tetrahydrofuran, at
phenoxy)-pyggedrsuHemdamino]-5,6,7,8-tetrahydro-naphthalen-1-yloxypacetic 5 acid tert-butyl
ester, which was used in the next step without further purification. MS cald. for C27H27BrCIFN206S
640, obsd. 641 W4+0+1 {5-[5-Bromo-6-(2-chloro-4-fluoro-phenoxy)-pyridine-3-sulfonylamino]-5,6,7,8-
tetrahydro-naphthaleniiiyipssgetiostibavie €l ahy HO @ iTaaidsi X6 aufdivhhatides XVIE or

{5'[S'bromOW‘{WR&%IAF{%*PL—DFR}@Q?,W%?@V@Wﬁe{c?give compounds XX can be achieved in

i5 the presence of a palladium catalyst such as
tetrakis(triphenylphosphinejpaliadium(0), [1.1'-
bis(diphenylphosphino)ferrocene]dichioropalladium(ll) (PdClx(dppf)), paltadium(ll)
acetate, or a polymer bound form ¢f the above paliadium catalysts, and a base such
as potassium tert-butoxide, sodium carbonate, or sodium hydroxide, in an inert

20 solvent such as ethanol, tetrahydrofuran, toluene, N, N-dimethylformamide, 1,2-
dimethoxyethane, dimethyi sulfoxide, PEG-400 [poly{ethylene glycol-400)], water or
mixtures thereof, at a heated temperature between room temperature and refiux for
several hours. Altematively, the reactions can be carried out at a temperature
between 110 and 180 °C for a period of 15 to 30 minutes under microwave

25 rradiation (Lee S. et al., Bioorg. Med. Chem. Lett.15 (2005) 2998).

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

30 tetrahydrofuran, at room temperature for several hours.

Racemic compounds ic can be resolved using chiral chromatography to give the
enantiomerically pure R and S forms of compounds of interest. Alternatively, the



sulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1-yloxyl-acetic acid tert-butyl ester (192 mg, 0.3 mmol) in
tetrahydrofuran-water (5:1,6 mL) was added lithium hydroxide (30 mg, 0.91 mmol). The reaction
mixture was stirred at room temperature overnight. 15 Tetrahydrofuran was removed under reduced
pressure. THEG@&I8UEWAS diluted with ethyl acetate (20 mL), and then eXtraci8ePHie*18% aqueous
sodium hydroxide (10 mL x 3). The combined aqueous layers were neutralized to a pH of about 7 by
the addition of 2N acetic acid at 0 -5 C. The resultirig solution was extracted with ethyl acetate (15 mL
x 3). The copkrnssl YgRMs iR IS eIaAERY Q¥aiANY Eiabn 29 spdisamgulatantitered, and

concentrated in vacuo. The crude Brodl,fjct wa recr}ﬁgtallizezj from hot ethgl,acetate to afford
{5_Ebromo_@@mg%@g_ﬂ%%ﬂy ure form of the amine Vi (or its hydrochloride salt) following
phenoxy)-pytieire8isyifdinytiarona-Se6 criBeteatadwalro-naphthalen-1-yloxyl-acetic acid tert-butyl ester
yield (149.6 mg, 64% over two steps) MS cald. for C23H20BrCIFN206S 584, obsd. 583 [(M-H)1; 1H
NMR (400 MHz, DMSO-c15) 6 ppm 258.52 (s, 1 H), 8.50 (br. s, 1 H), 8.27 (br. s, 1 H), 7.67 (dd, J =
8.3, 2.9 Hz, 1 H), 7.57 (dd, J = 8.9, 5.4 Hz, 1 HR¥8MA& J = 8.9, 2.9 Hz, 1 H). 6.92 (t, J = 8.1 Hz, 1
H), WO 2010/018113PGT T&EP2009/060158 - 58 ¢,6.54 (d, J = 7.8 Hz, 1 H), .47 (d, J = 7.8 Hz, 1 H),
4.38 (br. s, 1 H), 4.08 (snZH);,37-2.63 (M, 2 H),15¢ .85 (m, 1 H). 1.6}, (¥~.8=3 H). Example 2-2 5

Method D f(R)- 5-13~¢ -4-(4 Q[o-phe ‘he sulfonylami 718
tetrahvdro-naphthoxyl-ac :!@: o

((R)-5-Amino-5,6,7,80tetrahydro-naS thalen-13¥yloxy)-acetic a€id,tert-butyl ester 10 hydr (gloride salt
NH2.HCI To astirréd solution of (5-0x015,6 ?8-tetrahydro-rr§ Wl’h len yloxy)-acetiC/aSg tertbutyl
ester (exampleﬁo ~gethod A, 3rd step)i(£6:§,9, .028 mol) in methap 100 mL) was added
ammonium acetate (299.0 g, 3.88 mol), followed by a dropwise 15 addition of a solution of sodium
cyanoborohydride (##4 g, 0.28 mol) in methandh{L@0 mL) at room temperétiré under nitrogen. The
reaction mix stirre 0 t yS upfi i rial r ined
(monitored by L%%éﬁrz%eﬁéﬁg?n% af?t'ﬁé%g{ %{%{ﬁéetcggé%ﬁo@rgnﬁ%éﬁﬁv%t %{% é%%‘ﬁ%%ated under
reduced pre$saparabihexesithiecl e sufan aniraed dotil i eRdedaescsyiitio to B (BOEmL), and
the resulting SalliRRwas exteasiagtiytisdichloromethane (1000 mL x 3). The combined organic layers
were dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo to afford a crude
productla% a brownish semi-solid. The WO 2010/018113PCT/EP2009/060158 - 59 - crude product
was triturate Owiitiidrethydfibe X6 thie)camekenling ateitbowith 8M injatrectidirezadid in ethyl acetate

(70 mL). T 55400 e preGIEts es THoted ANSNERES WD ADIURYG RSB eter. The

collected soli in an oven to

(5-amino-5, 6% i84ettaiBdro iR apHitfiialysflbsygtagegichloromethane or dichloroethane (or an

agueous solution if hydrogen peroxide is used), at a temperature between 0 °C and

15 room temperature for several hours. Alternatively, OXONE/alumina can be used
under controlled conditions fo give either sulfoxide or suifone XXH#. Typically, the
reaction is carried out in the suitable soivent such as ethanol, methanol, acetone,
dichloromethane, water or mixture thereof, at the temperature between 0 °C and
refiux temperature for several hours. Longer reaction times and use of excess

20 OXONE favor suifone formation. (reference: Llauger L., et al., Tetrahedron Lett. 45
(2004) 9549-9552; Kropp P. J., et al., J. Am. Chem. Soc., 122 {2000}, 4280 -4285).
Hydrolysis of compounds XXIl gives the compounds of interest of formuia Id. The
reaction can be carried out in the presence of an agueous inorganic base such as
sodium hydroxide or potassium hydroxide, in an inert solvent such as 1,4-dioxane or

25 tetrahydrofuran, at room temperature for severa! hours.



5 acid tent-butyl ester hydrochloride salt (54 g, 62%) as a white solid. Chiral separation by supercritical
fluid chromatography (SFC) (using Thar Technologies, Inc.'s Multigram(r) Il instrument, Daicel(r) OD
column 5x25 cm, 30% methanol, 200 ml/min) afforded the
R-(5-amino-%,8 2 BuBtdBydro-naphthalen-1-yloxy)-acetic acid tert-butyl eB¢8YRRzveeFloNde salt. MS
cald. for CL6H23NO3 277. obsd. 278 (ESI+) [(M+H)+]. 10 The absolute stereochemistry assignment
was established by x-ray structure determination offe 4-iodophenylsulfonamide derivative.
(R)-[5-(3-Chloro-4-fluoro-benzenesulfonylaminog:9,6.{.85tetrahydro-naphthalen15 1-yloxyFacetic acid
tert-butyl ester Cl A solution of dimethyl-pyridin-4-yl-amine (1.17g, 9.60 mmol) in tetrahydrofuran (10
mL) was added dropwise to a solution of (Fg)-(S-amino-S,é:, i-;_Ietrahydronaphtha -I=yloxy)-acetic
acid tert-butyl ester hydrochloride salt (138.18 mmol) 20 agd 3-chloro-4-fluoro-benzehesulfonyl
chloride (0.68 mL, 4.77 mmol) in tetra irred at room
temperature overnight, and then céc d. The reSgfuexwasmurified by ¢ matography
(gradient elution, 0-5% metHanol g di hIoron‘T—ethaneﬁto afford @ \Eﬁ "o
[5-(3-chloro-4-fluoro-befixerfe G ahydro~tfaphthalen-1<yWoxyl- Haétic acid
tert-butyl ester (1.4 g, '93.8 : d 169, oBy'470 (ESI+)
[(M1-1-01 WO 2010/01113PCT/EP2009/06015
(R)-{543-Chloro-4-(4- ro-phenoxy)-benzengsulfonylamino]-5,6,7,8-tetrah
ydro-naphthaler%}sl;m@gacetic acid tert;lagré{iséer ci 5 A mixturg of ,E%
(R)-[5-(3-chloro-4-fllioro-benzenesulfonylamino)-5,6,7,8-tetrahydron&phtRalen-1-yloxy]-acetic acid
tert-butyl ester (100 mg, 0.21 mmol), sodiu }édride (60% dispersed in mineral oil, 50 mg, 1.25 mmol)
and 4-chlorophenol (315 mg, 2.45 mmol) in N, -dimethylformamide)(&’mL) was heated in a microwave
oven at 130 C for 15 minutes. Thegresulting mixture was tiiepn &cidified with 0.1N hydroah]ogie acid 10
to pH 5. The precipitate was co d by preparative HPLC to affdrd
(R)-{513-chloro-4-(4-chlore-phe
tetrahydro-naphthalen-1-yloxey-agéti gacid tert-butyl eswr ¥ it SIS
for C28H29C12N06S 577,z0bsd. ST8AESH)f{+H)]. 5%, 07N ot N 07 \Afa

r
phenoxy)-benzenesuignyts ino]-5,6,7,8-tetrah
ydro-naphthalen-1- etic acid CI WO 20 3PCT/EP2009/060168 -6
-5,6,7,8-tetrahydro-nh halen-1-yloxyl-acetic acid tert-butyl ester (160 mg, 0.277 mfmol) in

) was added 1N sodium zzg}oxide (3 mL). The reaction sRixture was stirred at

e

ljected by filtration and purifi

tetrahydrofuran)(3

room tempera.mlgeO hours, and then exiracted with diethyl ether (10 mL). {The organic layer was
discarded. The aqueous layer was 5 acidifi Pwit concentrated hydrochlofic aéld to pH 4 and stirred
with diethyl ether (8miL) and petroleum ethery{@#pL) at room temperature for2 hours. The precipitate
was collected by filtering through a glass funnel to afford
(R)-{543-chloro-4-(4-chlorophenoxy)-benzenesulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-ac

etic acid (114 Mg Croegy BELIAIRESOWHRY Ve RIRRINES MER2SRISH IRHEBIHH B S¢S = 10 8.59
Hz, 1 H),38.02 (Suifen@adioira; th&anirB2vddr Jist8:82cBiaiod zal Wity SBushods= 8.84 Hz, 2 H), 7.13 -
7.23 (M, 2 H),.7. =8.08 H . ~21.75 7.96 Hz,. 2 H)..4, 2H),4.39(,J=
500ty 1 v ety O Eed M B8 Troch ek 85 el &l 2 S0
[(M+Hri 15EXAMRLES 23 etiagTHe fitoWiad anainphisQideored@inei¥\bripakspivithe analogous
manner to eé@mm&w%ﬂ%é%&&mgﬁﬁﬂéﬂe&@%&m Rxgtaming.with naptithriepe-1,5-diol, aryl

sulfonyl chlorides (5-bromo-6-chloro- gidine-B-su, onyl chloride, 5-chloro-6- chloro-pyridine-3-sulfonyl
chloride, 3-cHIB- 2SR 10 Hfitss R &Yoo AYE 250 8RR RYHIRIBI BEARIER &ilfonyl chioride, or
4-fluoroi3-trilubsoneX XN foeoesdlpnys s aride)anddhe aptop datereumasertiakyavadable

phenols.
Sulfonylation of the amine VI (or its hydrochleride salt) with 3-fluore-5-triflucromethyl-
benzenesulfonyl chioride (XXI) to give sulfonamide XXIV can be easily
accomplished using methods well known to someone skilled in the art. The reaction

15 is typically carried out in the presence of a base such as triethylamine,



Example Not Systematic Name 1H NMR (400 MHz, DMSO-d6) 6 ppm MS [(M-Hy] 2-3(C)
(545-Bromo-6-(2- fluoro-phenoxy)- pyridine-3- sulfonylamino}- 5,6,7,8-tetrahydronaphthalen-1-yloxy}-
acetic acid 13.01 (br. s, 1 H), 8.55(m, 1 H), 8.32 (d,J=8.3Hz, 2 H), 7.25-7.55(m, 4 H), 7.04 (t, J =
8.0 Hz, 1 H)8@810¢181138 0 Hz, 1 H), 6.63 (d, J = 8.0 Hz, 1 H), 4.62 (s, PENERWMEFH51 (m, 1 H),
2.51-2.63(m,2 H),1.73-1.86(m,1H),1.61 (br.s,3H) WO 2010/018113PCT/EP2009/060158
2-4(C)1 i (5[5-Bromo-6-(2- chioro-phenoxy)- pyriding33- sulfonylaminok 5,6,7,8-tetrahydro-1

naphthalen-Z | KL8R5: o i e i +8e3l (d, J = 8.3 Hz,
1H), 7.64 (d%gi 258”5 ﬁ%ﬁj{%ﬁflﬁ%&@@ﬁéﬁéﬁ ?rTn%hZ% %ﬁt%ﬂ%‘%ﬁd%i%ﬂ(%ﬂnﬁ%)@%%ﬁ%; gzt Hz, 1 H), 6.67

(d, J = 8.2 HZOWT} W ERaR diFicromgthang; ageieNipie 5T SHdiRNe 1SHBHYGOYIRN, % 40-2.63 (m, 2 H),
1.72 - 565 CyixturdBdhérepl bt)dbmltertpataiure for 16 hours.

5 The corresponding N-methyi compound XXV can be readily formed by methyiation of
compound XXIV with methyl iodide. The reaction can be carried out in the presence
of a weak base such as potassium carbonate or sodium carbonate, in an inert
solvent such as N,N-dimethylformamide, acetonitrile or tetrahydrofuran, at 65 °C for
5 hours.

10
Nucleophilic substitution of the fluoro-substituted compound XXV with the aryl thiols
XXVI to give the 3-arylsulfanyl analogues XXVl can be done in the presence of &
base, such as potassium carbonate, cesium carbonate, sodium acetate, or
triethylamine, in a solvent such as N N-dimethylformamide, dimethy! sulfoxide,

15 ethanol, water or mixtures thereof, at a temperature between 100 and 150 °C for
abaout 30 to 60 minutes under microwave irradiation. Alternatively, the reaction can
be also carried out without the use of a microwave at a moderateiy elevated

temperature over a longer reacticn time.

20 Oxidation of the sulfanyl compounds XXVII to the sulfony! analogues XXVl can be
achieved using an oxidant such as hydrogen peroxide or m-chloroperoxybenzoic
acid (m-CPBA), in an inert solvent such as dichloromethane or dichloroethane {or an
aqueous solution if hydrogen peroxide is used), at a temperature between 0 °C and
room temperature for several hours. Alternatively, OXONE/alumina can be used

25 under controlled conditions to give sulfone XXVIIL. Typically, the reaction is carried
out in a suitable solvent such as ethanol, methano!, acetone, dichloromethane, water
or a mixture thereof, at the temperature between 0 °C and the reflux temperature for
several hours. (reference: Llauger L., ef al., Tetrahedron Lett. 45 (2004) 9548-9552;
Kropp P.d., etal., J. Am. Chem. Soc., 122 (2000), 4280-4285).

30
Hydrolysis of compounds XXVIil gives the compounds of interest of formula le. The

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



(m, 3 H) 2-5(C)(5[5-Bromo-6-(3- 13.02 (hr. s, 1 H), 8.55 (d,565 chloro-phenoxy)-J =2.2 Hz, 1 H),
8.52 (d,J pyridine-3- =2.2 Hz, 1 H), 8.31 (d, J = sulfonylaminok 8.3 Hz, 1 H), 7.51 (t, J =
5,6,7,8-tetrahydro- 7.8 Hz, 1 H), 7.47 (t, J = naphthalen-1-yloxy}- 2.0 Hz, 1 H), 7.39 (d, J = acetic

acid WO 2010/018113 PCT/EP2089/060158
-41 -
sodium hydroxide or potassium hydroxide, in an inert solvent such as 1,4-dioxane or

tetrahydrofuran, at room temperature for several hours.
EXAMPLES

Although certain exemplary embodiments are depicted and described herein, the
compounds of the present inventian can be prepared using appropriate starting
materials according to the methods described generally herein and/or by methods
availabie to one of ordinary skill in the art.

HY

Materials and instrumentation in General
Intermediates and final compounds were purified by either flash chromatography
and/or preparative HPLC (high performance liquid chromatography). Flash

, chromatography was performed using (1) the Biotage SP1™ system and the Quad

15 12/25 Cartridge module from Biotage AB) or (2) the ISCO CombiFiash®
chromatography instrument (from Teledyne Isco, Inc.); unless otherwise noted. The
silica gel brand and pore size utilized were: (1) KP-SIL™ 80 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~

20 300 mesh or 300-40C mesh. Preparative HPLC was performed on a reversed
phase column using an Xbridge ™ Prep Cqg (5 um, OBD™ 30 x 100 mm) column
(from Waters Corporation), a SunFire™ Prep Cqs (5 um, OBD™ 30 x 100 mm)
column (from Waters Corporation), or a Varian Pursuit® C-18 column 20 X 150 mm
{from Varnan, Inc.).

25 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.

30 MS or HRMS data is provided for a particular intermediate or compound where
indicated.



7.8Hz,1H),7.27(d,1H), -0 7.08 (t, J=8.0Hz,1H), 6.72(d,J=80Hz,1H), 6.70(d,J=8.0
Hz,1H), 4.65(s,2H),4.41-453 (m,1H), 2.40-2.63(m,2 H),1.75-1.87(m,1H), 1.55-1.71
(m, 3 H) 2-6(C)(5.[5-Bromo-6-(3-

WO 2010/618113 PCT/EP2009/660158

-42 -

Nuclear magnetic resonance spectroscopy (NMR) was performed using a Varian®

Mercury300 NMR spectrometer (for the HNMR spectrum acquired at 300 MHz) and

a Varian® Inovad00 NMR spectrometer (for the HNMR spectrum acquired at 400

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

5 compound where indicated.

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

10
Chiral separation was performed by supercritical fluid chromatography (SFC) using 2
Multigram® HI instrument (from Thar Technologies, Inc.).

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

otherwise noted.

PART |: PREPARATION OF PREFERRED INTERMEDIATES
Preparation of 2-Methyl-5-pyridinylboronic acid
0

f
»
N

To a stirred solution of 5-bromo-2-methyl-pyridine (992 mg, 5.8 mmol) in diethyi

20

ether {6 mL) was slowly added n-buty! lithium in hexane (1.4 M, 5 mL, 7 mmol) at -
78 °C over a span of 10 minutes under nifrogen atmosphere. The reaction mixture
was stirred at — 78 °C for 90 minutes. Al this time, tri-isopropyl borate (1.30 g, 6.9
25  mmol) was slowly added, and the resulting mixture was allowed to warm to room
temperature and stirred for an additional 90 minutes. The reaction was quenched
with 5% aqueous sodium hydroxide solution (6 mL) at ¢ °C and was extracted with
diethyl ether (25 mL x 4). The pH of the aqueous solution was adjusted to about 7
by the slow addition of 2N hydrochioric acid. The agqueous layer was extracted with

30 ethyl acetate (50 mL x 3). The combined organic layers were dried over anhydrous



d: 8.55(d, J=2.1 Hz, 1 556 cyano-phenoxy)- H), 8.54 (d,J=2.1Hz, 1 pyridine-3- H), 8.28 - 8.37

(m, 1 H),

sulfonylaminoli 7.88 - 7.94 (m, 1 H), 7.79 5,6,7,8-tetrahydro- (ddd, J = 6.0, 2.8, 1.5 Hz,

naphthalen-1-yloxyl- 1 H), 7.67 - 7.70 (m, 2 H), -a acetic acid 6.99 (t, J =7.9 Hz, 1 H),

10

WO 2010/018113 PCT/EP2009/060158

- 43 .
sodium sulfate, filtered and concentrated under reduced pressure to give 2-methyl-5-

pyridinylbronic acid, which was used without further purification.

The following boronic acids were prepared in an anaiogous manner as described for
2-methyl-5-pyridinylbronic acid starting from the corresponding commercially
available aryl bromides.

Aryi bromide Aryl boronic acid
5-Bromo-2-trifluoromethyl-pyridine 2-Trifluoromethyi-5-pyridinytboronic acid
2-Bromo-3-methyl-pyridine 3-Methylpyridine-2-boronic acid
2-Bromo-5-methyl-pyridine o-Methylpyridine-2-boronic acid
2-Bromo-6-methyl-pyridine 6-Methylpyridine-2-boronic acid
2-Bromo-6-methoxyl-pyricine §-Methoxylpyridine-2-boronic acid

6-Bromo-3-fluore-2-methyl-pyridine 5-Fluore-6-methyipyridine-2-yl-2-boronic acid

Preparation of 4-Methylpyridine-2-boronic acid

To a stirred solution of 2-bromo-4-methy! pyridine (0.5 g, 2.9 mmol) in diethyl ether
(5 mL) was added a 1M solution of ethylmagnesium bromide in tetrahydrofuran (3.48
mL, 3.48 mmol) slowly at 0 °C over 10 minutes under a nitrogen atmosphere. The
reaction mixture was siowly warmed to room temperature and stirred for 3 hours. To
the above mixture was added tri-isopropyi borate (0.65 g, ~0.8 mL, 3.48 mmol)
dropwise at 0 °C. The reaction mixture was siowly warmed to room temperature and
stirred for another 1 hour. The reaction was quenched with saturated aqueous
ammonium chloride solution (6 mL) at 0 °C and then extracted with diethyl ether (50
mb x 4). The combined organic layers were dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure to give 4-methylpyridine-2-boronic
acid, which was used without further purification.

Preparation of 6-Bromo-pyridine-3-sulfonyl chloride

's)
Cing
ol =

i

N Br



6.54 - 6.61 (m, 2 H), 4.45 (br.s,1H),4.14(s,2H), 2.54-2.63(m,2H), 1.77 (hr.s,1H), 1.61 (hr.

5,3 H) 2-7(0)(5-[5-Bromo-6-(4- 8.56 (d, J = 2.0 Hz, 1 H),556 Cc 0 0 * * /6 cyano-phenoxy)- 8.54 (d, J

=2.0Hz, 1 H), pyridine-3-8.33 (hr. s, 1 H), 7.98 (d, J sulfonylaminok = 8.7 Hz, 2 H), 7.52 (d, J =
WO 2010/018113 PCT/EP2009/060158

-44 -
To a cooled (0 °C -5 °C) stirred solution of 5-amino-2-bromopyridine (1.5 g, 8.6
mmal) in 12 N hydrochloric acid (26.5 mL), was slowly added a solution of sodium
nitrite (0.66 g, 7.76 mmol} in water (7 mL). In a separate flask, sulfur dioxide was
bubbled through a stirred solution of copper(il) chloride dihydrate (0.63 g, 3.50

5 mmoi) in glacial acetic acid at 0 °C for 30 minutes, and then the diazotized reaction
mixture prepared above was added. The resulting mixture was slowly warmed to
room temperature and stirred for 30 minutes, then was poured into ice water (100
mL), and extracted with ethyl acetate (50 mi. x 3). The combined organic layers were
dried over anhydrous sodium sulfate, filiered, and concentrated under reduced
10 pressure to afferd the crude 6-bromo-pyridine-3-sulfonyl chioride, which was

immediately used in the next step.

PART Il: PREPARATION OF COMPOUNDS OF INTEREST
EXAMPLE 1-1
15 Method A
15-(Biphenvi-4-sulfonylamine)-5.6,7,8-tetrahydro-naphthalen-1-vloxyi-acstic acid

o]
LO
HO O
5-Hydroxy-3,4-dihydro-2H-naphthaten-1-one
0
OM

20 To a mixture of 1,5-dihydroxynaphthalene (25.0 g, 156 mmol) in isopropanol (150
mL} and an aqueous (40 mL.} sclution of sodium hydroxide (6.3 g, 157 mmol) was
added 10% palladium on carbon (3.9 g) at room temperature. The reaction mixture
was put under 100 psi hydrogen in a Parr autoclave (from Parr instrument Company)
at 80 °C for 20 hours. After being cooled to room temperature, the reaction mixture



5,6,7,8-tetrahydro- 8.7 Hz, 2 H), 6.97 (t, J = naphthalen-l-yloxy}- 7.8 Hz, 1 H), 6.56 (d, J = acetic
acid 7.8 Hz, 1 H), 6.55 (d,J = 7.8 Hz, 1 H), 4.44 (hr.s,1 H), 4.07 (s, 2 H), 2.44- 2.63 (m, 2 H),
1.71-1.85 (m,1H),1.60 (br.s, 3 H)

WO 2010/018113 PCT/EP2009/060158

-45.
was filtered through a pad of Celite® (a diatomite filter from World Minerals Inc.), and
then washed with isopropanol (200 mL.). The combined filirates were treated with
charcoal at 50 °C for 1 hour, and then were filtered through a pad of Celite®
(diatomite filter). Isopropanct was removed, and the resulting solution was adjusted

5  to a pH of about 2 by the slow addition of concentrated hydrochioric acid, during

which a solid precipitate appeared. The solid was collected, and washed with water
(100 mL x 2), and then dried under high vacuum at 50 °C to give 5-hydroxy-3,4-
dihydro-2+H-naphthaien-1-one (15.0 g, 80%) as a dark brown solid, which was used
irt the next step without further purification. MS cald. (calculated) for CioH102 162,

10 obsd. (observed) 163 [(M+H)"].

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

4ok

To a stirred mixture of 5-hydroxy-3,4-dihydro-2 H-naphthalen-1-one (10.0 g, 61.7
mmol) and cesium carbonate (58.5 g, 180 mmol) in acetonitriie (300 mbL) was added
tert-butyl bromoacetate (29.0 g, 148 mmol) at room temperature under nitrogen.
After being stirred at room temperaiure overnight, the reaction mixiure was filtered
through a pad of Celite® (a diatomite filier), and washed with ethyl acetate (100 mL).
The combined filtrates were concentrated under reduced pressure. The residue was
20 partitioned between ethyl acetate (500 ml.) and water (200 mL x 3). The organic
layer was concentrated under reduced pressure. Column chromatography (silica gel,
100-200 mesh, 5-10% ethyl acetate in hexane) gave (5-o0x0-5,6.,7,8-tetrahydro-
naphthalen-1-yloxy}-acelic acid tert-butyl ester (12.1 g, 71%). MS cald. for Cist2004
276, obsd. 277 [(M+H)].
25
{5-Amino-5,6,7,8-tetrahydro-naphthaien-1-yioxy)-acetic acid ferf-butyl ester



WO 2010/018113PCT/EP2009/060158 -63 - 2-8(C) {5[5-Bromo-6-(4- fluoro-phenoxy)- pyridine-3-
sulfonyiaminaj5,6,7,8-tetrahydronaphthalen-1-yioxy}- acetic acid 549 0i 000 OOH
2-9(C)(5-[5-Bromo-6-(3- 8.52 (d, J = 2.2 Hz, 1 H),573 isopropyl-phenoxy)- 8.51 (d, J = 2.2 Hz, 1 H),
pyridine-3- S¥02040/918188 Hz 1 H), 7.38 (t, J = 8.1 Hz, 1 H), sulfonylar¥iabiEP2009/060158

- 46 -
NH

AL

To a stired solution of (5-0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-
butyl ester (10.0 g. 36.2 mmol!) in methanol (300 mL) was added ammonium acetate
(55.0 g, 714 mmol) at room temperature under nitrogen. After being stirred for 4
5 hours at room temperature, the reaction mixture was cooied to 0 °C and sodium

cyanoborohydride (5.7 g, 90 mmol) was added. The resulting mixture was allowed to
warm to room temperature and stirred for an additional 48 hours. The reaction
mixture was then concentrated under reduced pressure. To the residue was added
saturated sodium carbonate solution {0 adjust the pH to about 7, and the resulting

10 solution was exiracted with ethyl acetate (500 mL x 3). The combined organic layers
were dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo.
Column chromatography (silica gel, 100-200 mesh, 2% to 5% methanol in
dichloromethane) gave (5-amino-5,8,7,8-tetrahydro-naphthalen-1-yioxy)-acetic acid
tert-butyi ester (4.6 g, 46%) as a solid. MS cald. for C4sH2sNO3 277, obsd. 278

15 [(M+H)'L.

[5-(Biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthaien-1-yloxyl-acetic acid tert-
butyl ester

4ok

20  To a solution of (5-aminc-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid feri-
butyl ester (199 mg, 0.72 mmol) and biphenyi-4-suifonyl chioride (217 mg, 0.86



| 5,6,7,8-tetrahydro- 7.18 (d, J = 8.1 Hz, 1 H), --- naphthalen-1-yloxy)- 7.12 (t, J = 2.0 Hz, 1 H), 00 Br
acetic acid7.05 (ad, J=8.1,2.0Hz,1 H),6.97 (t,J=79Hz,1...-.H),6.55(d,J=7.9Hz, 2 H), 4.38
-4.49 (m, 1 H), OOH 4.09 (s, 2 H), 2.85- 3.00 (m, 1 H), 2.44-2.61 (m,2 H), 1.70-1.87 (m, 1 H),

10

15

20

WO 2010/018113 PCT/EP26(9/060158
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mmol) in dry tetrahydrofuran (10 mL) was added diisopropylethylamine (186 mg,
1.44 mmol) at ¢ °C. The reaction mixture was stirred at room temperature for 12
hours, and then concentrated under reduced pressure. The residue was partitioned
between water and ethyl acetate. The combined organic iayers were washed with
water, dried over sodium sulfate, and evaporated in vacuo. Column chromatography
(silica gel, 100-200 mesh, 10-15% ethyl acetate in hexane) gave [5-(biphenyi-4-
suffonylamino}-5,6,7 ,8-tetrahydro-naphthalen-1-yioxyl-acetic acid tert-butyl ester. MS
cald. for CzsH31NOsS 493, obsd. 494 [(M+H)].

[5-(Biphenyl-4-sulfenylamino)-5,6,7,8-tetrahydro-naphthaien-1-yloxy]-acetic

acid
% U

HN QO
J;O
HO™ ™0
To a solution of 5-(biphenyl-4-sulfonylamino}-5,6.7,8-tetrahydro-naphthalen-1-yloxy}-
acetic acid fert-butyl ester (100 mg, 0.202 mmol) in tetrahydrofuran (& mL)} was
added a solution of lithium hydroxide monohydrate (26 mg, 6.608 mmol) in water (2
mt.). The reaction mixture was stirred at room femperature for 48 hours. The solvent
was removed under reduced pressure, and the residue was partitioned between
water and ethyl acetate. The aqueous layer was acidified with agueous hydrochioric
acid and extracted with ethyl acetate (25 ml x 3). The combined organic layers were
dried over sodium sulfate, filtered, and evaporated under reduced pressure to give

pure [5-(biphenyl-4-sulfonytamino)-5,6,7.8-tetrahydro-naphthaien-1-yioxy]-acetic acid
(31 mg, 78%}. MS cald. for CpqH23NOsS 437, obsd. 436 [(M-H) 7.



1.61 (br.s, 3 H),1.21 (d,6 H) 2-10(C) (5-[5-Bromo-6-(4-8.52 (d, J = 2.2 Hz, 1 H), 573
isopropyl-phenoxy)-8.50 (d, J = 2.2 Hz, 1 H), pyridine-3-8.28 (br. s, 1 H), 7.33 (d, J If
sulfonylaminoF= 8.6 Hz, 2 H), 7.16 (d, J = 5,6,7,8-tetrahydro-8.6 Hz, 2 H), 6.97 (t, J = 40 00
naphthalen- V08361812, 1 H), 6.54 (d, J = acetic acid8.0 Hz, 2 H), 4 H2T(BF2419460158

10

15

- 48 -
Example 1-2

Method B

[{R)-5-(4 -Methvi-biphenyi-4-sulfonylamino)}-5,6,7,8-tetrahvdro-naphthalen-1-

vioxvl-aceiic acid

HC™ ~0

(R)-(5-Amino-5,6,7.8-tetrahydro-naphthalen-1 -yloxy)-acetic acid teri-butyl ester
NH,

P
Pus

From (5-amino-5,8,7 8-tetrahydro-naphthaten-1-yloxy)-acetic acid terf-butyl ester
(example 1-1, 3™ step), chiral separation by supercritical fluid chromatography (SFC)
(using Thar Technologies, Inc.’s Multigram® i instrument, Daicel® OD column 3x25
cm, 25% methanoi containing 0.2% triethylamine, 70 mL/min) afforded (R)-{5-amino-

5,8,7 8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-buty! ester.

The absolute stereochemistry assignment was established by X-ray structure
determination of the 4-iodophenylsulionamide derivative.

[(R)-5-(4'-Methyl-biphenyl-4-suifonylamino)-5,6,7,8-tetrahydro-naphthalen-1-

vioxyl-acetic acid teri-butyl ester



H), 4.06 (s, 2 H),2.84- 2.99 (m, 1 H), 2.51-2.62 00H (m, 2 H), 1.72-1.84 (m, 1 H), 1.48 - 1.69 (m,
3H), 1.23(d,6H) 2-11(C) (5[5-Bromo-6-(4-8.47 (d, J = 2.0 Hz, 1 H),15638 methoxy-phenoxy)-8.44
(d,J=2.0Hz, 1 H), pyridine-3-7.05-7.13 (m, 2 H), 6.93- sulfonylaminok7.02 (m, 3 H), 6.64 (d, J

= HNfl

10

5

WO 2016/018113 PCT/EP20(9/060158
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AL

Starting from (R)-{5-amino-5,8,7,8-tetrahydro-naphthalen-1-yioxy)-acetic acid ter-
butyl ester (28 mg, 0.1 mmol), triethylamine (0.02 mL., 0.11 mmol) and 4’-methyl-
biphenyl-4-sulfonyl chloride (29 mg, 0.11 mmol), using the method analogous 1o the
one for example 1-1, method A, 4" step, crude [(R)-5-(4-methy)-biphenyl-4-
sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid terf-butyl ester was
obtained, which was used in the next step without further purification. MS cald. for
CooH33NOsS 507, obsd. 508 [(M+H)].

[(R)-5-{4’-Methyl-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-
yioxyl-acetic acid

The crude [(R)-5-(4'-methyl-biphenyl-4-sulfonylamino)-5,6,7 ,8-tetrahydro-
naphthalen-1-yloxy]-acetic acid ferf-butyl ester was freated with 10% trifluorcacstic
acid {0.02 mL) in dichloromethane (1 mL) at room temperature for 2 hours. The
mixture was concentrated in vacuo. The residue was purified by reverse phase

HPLC (Pursuit C-18, 20 x 150 mm, water/acetonitrile/0.05% trifluoroacetic acid) to



0 5,6,7,8-tetrahydro-8.3 Hz, 1 H), 6.52 (d, J = naphthaien-1-yloxy)-7.8 Hz, 1 H), 4.41 -4.47SI| acetic
acid(m, 1 H), 4.37 (s, 2 H), 3.82 (s, 3 H), 2.74- 2.90 (m, 1 H), 2.52 - 2.71 (m, 100H H), 1.64 - 1.96
(m,4H) WO 2010/018113PCT/EP2009/060158 -65 - 2-16(0) [5-(5-Bromo-6- phenoxy-pyridine-3-
sulfonylamirtb$: 816/18Ltétrahydro- naphthalen-1-yloxyl- acetic acid 12.9F {BrEE240460882 (4 J = 2.2
Hz, 1 H), 8.52 (d, J = 2.2 Hz, 1 H), 8.31 (d, J = 8.3 Hz, 1 H), 7.43 - 7.51 (m, 2 H), 7.28- 7.34 (m, 1 H),
7.23-7.28 (m, 2 H), 7.08 (t, J = 8.1 Hz, 1 H), 533- 506.66 - 6.75 (m, 2 H), 4.67

give [(R)-5-(4’-methyl-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1i-
yloxy]-acetic acid (4.3 mg, 9.5% over two steps). "H NMR (400 MHz, DMSO-de) &
opm 13.02 {br. s, 1H),8.13{d, J=85Hz 1H), 778 -8.00{m, 4 H}, 768 (d,d =
8.0Hz, 2H),7.33(d,J=80Hz 2H),7.03(t,J=79Hz, 1H),6.73(d, J=79Hz 1

5 H),6.66(d, J=79Hz 1H),462(s,2H),429—-444(m,1H),242-262(m,2H),
2.37 (5, 3 H), 1.79 (br. 5, 1 H), 1.56 (d, 3 H); MS cald. for C.sH2sNOsS 451, obsd.
452 [(M+H)".

Alternative preparation of ((R)-5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-
10 acetic acid tert-butyl ester hydrochloride salt (V) according to Scheme 2
NH,. HC

o
A

({S)-5-Hydroxy-5,8,7,8-tetrahydro-naphthaien-i.yloxy)-acetic acid fert-butyl
ester (XI)
OH

Aok

15 To a flask containing 124 mg {0.203 mmol) of di-mu-chiorobis[(p-
cymene)chiororuthenium(ll) ([RuClz(CioH14)]2, Strem Chemicals, Inc., CAS No.
52462-29-0) and 153 mg (0.416 mmol) of (18,28)-(+)-N-p-tosyl-1,2-
diphenylethylenediamine {Aldrich, CAS No. 167316-27-0) was added 50 mL of a pre-
formed mixture of formic acid and triethylamine (in 5:2 molar ratio), and the resulting

20 mixture was stirred at room temperature for 45 minutes (gas evolution was
observed). Then 10 g (36.12 mmol) of (5-oxo-5,8,7,8-tetrahydro-naphthalen-1-
yloxy)-acetic acid tert-butyl ester (V, prepared as described above) was added, and
the reaction mixture was stirred at 42 °C intemal temperature. Upon gas evolution
and foaming, the reaction mixture was cooled to 33 °C internal temperature over 1



(s,2H),441-451(m,1 H),251-259(m,2H), 1.73-1.87(m,1H),1.61 (br.s,3H) 2-17(0)
(5-[5-Bromo-6- 8.50 (d, J = 2.2 Hz, 1 H), 571 \ *, (indan-5-yloxy)-

WO 2010/018113 PCT/EP2009/060158

-51-
hour, and then stirred for an additicnal 24 hours at 33 °C. The reaction mixture was
then cooled in an ice-water bath, diluted with 50 mL of de-ionized water, and
extracted with 100 mL of toluene. The organic layer was separated and washed with
1 M agueous citric acid (50 mL), saturated agueous sodium bicarbonate (50 mL),

5 and water (50 mL). The organic phase was then dried over MgSQ,, and
concentrated azeotropically at 35 °C/20 mmHg to a total volume of 30 mL. The
resulting solution was co-evaporated with 2 x 100 mk of toluene to a total volume of
20 mL {product and toluene), which was used in the next step without further
purification.

i0
((R)-5-Azido-5,6,7 8-tetrahydro-naphthalen-1-yloxy)-acetic acid fert-buty! ester

The toluene solution of chiral aicohol Xt prepared above (36.19 mmol, assumed
100% conversion) was diluted with an additional 100 mL of toluene, and cooled in an

15 ice-water bath, then treated with diphenylphosphoryl azide (13.64 g, 49.57 mmol).
To this solution was added 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU, 8.0 g, 52.46
mmol), dropwise over 20 minutes at such a rate so as to maintain: the intemal
temperature between 1-4 °C, The reaction mixture was then stirred at an intemal
temperature of 1-2 °C for an additional 45 minutes, then warmed to room

20 temperature (with a water bath), and stired at room temperature overnight. After 20
hours, the reaction mixture was treated with ice-cold water (50 mL), while
maintaining the internal temperature below 24 °C. The organic layer was separated
and washed with 1 M aqueous citric acid solution {50 mL}, saturated agueous
sodium bicarbonate (50 ml.), and water (50 mL). The resulting organic phase was

25 then concentrated under vacuum at 20 mmHg/26 °C, to provide 15 g of an oil, which

was used in the next step without further purification.



8.49 (d, J =

2.2Hz, 1 H), pyridine-3-8.25 (br.s, 1 H), 7.28 (d, J sulfonylamino)- = 8.1 Hz, 1 H), 7.08

(d,J= 5,6,7,8-tetrahydro- 2.2 Hz, 1 H), 6.91 -7.01 naphthalen-1-yloxyl- (m, 1 H), 6.51 -6.56 (m, 2
acetic acid H), 4.42 (br.s, 1 H),4.05 (s,2H),2.84-292(m,4 H), 2.51-2.59 (m, 2 H),

10

15

WG 2010/018113 PCT/EP2009/060158

-5 .
((R)~5-Amino-5,6,7,8-tetrahydro-naphthalen-1 -yloxy)-acetic acid fert-butyl ester
hydrochioride salt {Vi)

NH,,. HC!

o
A,

To a solution of ((R)-5-azido-5,6,7 8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-
butyl ester prepared above (36.19 mmol, assumed 100% conversion) in 100 mL of
methanol in a 300 mL Parr-reactor was added water (1.6 mL) and 5% Pd/C (1.4 g).
The reaction mixture was stirred under a 350 psi pressure of hydrogen. After 90
minutes, the reaction was filtered through a pad of Celite, washed with methanol,
and concentrated in vacuo to provide 16.0 g of an oil. The crude oil was dissolved in
10 mb of methanol and 50 mb of methyl terf-butyl ether. Water was removed
azeotropically, to provide 14.0 g of an oil, which was dissolved in 10 mL of methanol,
and 50 mi. of methyl teri-butyl ether. To this solution was added a solution of
chlorotrimethyisilane (5.722 mL, 43.42 mmol) in 50 mL of methy! tert-butyl ether at
room temperature, dropwise over 40 minutes. The resulting mixture was stirred for 2
hours. The resulting precipitate was filtered, to provide 8.8 g (78% vield over 3
steps) of ((R)-5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid terf-buty!
gster hydrochloride salt (VI).

EXAMPLES 1-3 to 112
The following examples 1-3 to 1-13 were prepared in an analogous manner o
examples 1-1 or 1-2 starting with naphthalene-1,5-diol and the appropriate biaryl

sulfonyl chiorides.



1.96-2.15(m,2H),1.78 (br.s,1H),1.60(br.s,3 H) 2-18(C)[5-(5-Bromo-6-m-8.48 (d,J=2.2
Hz, 1 H), 547 tolyloxy-pyridine-3- 8.46 (d, J = 2.2 Hz, 1 H), li sulfonylamino)- 7.32 (t, J =7.7 Hz, | H),
5,6,7,8-tetrahydro- naphthalen-l-yloxy]- acetic acid 7.11 (d, J = 7.7 Hz, 1 H), 6.93 - 7.03 (m, 3 H), 6.65

(d, J=81 HQI'OJ_ZH}),I(Q%@S HVISMN PCT/EP200%/060158
-53.-
Example | Systemaiic "H NMR {400 MHz, DMSO- MS
No.” : Name dgl & ppm {(M-H37 | Structure
1-3(A) | [6-(3- 12.98 (br.s, 1 H), 817 (c, J 452
Phenoxy- =8.6Hz, 1H),7.58-769
benzenesutfon | {m,2 H), 740 -7.49 (m, 2
ylamino)- Hj, 7.36 - 7.40 (m, 1 H), 7.29
5,6,7,5- -7.36 (m, 1 H), 7.17 - 7.26 . %Mﬂ
tetrahydro- (m 1H)L,706-7.12(m, 2 e #
naphthalen-1- ), 7.04 (£, J = 8.0 Hz, 1 H), ° ° Q
yloxyj-acstic 6 67’ {d,d=8.0Hz, 1 H}, L
acid 6.64 (d, J=8.0Hz, 1 H), @
4.65 (s, 2H}, 4.21-4.37 (m,
1H), 2.61-2.62 {m, 2 H},
1.68-1.86(m, 1H}), 1.54 (br
5,3 H)
1-4(A) [5-(Biphenyi- 12.94 (br.s, 1 H), 8.08-8.16 436
3- {(m, 2 H), 7.94 (m,1H),7.84
suffonylamino) | (m, 1 H), 7.62 - 7.76 (m, 3
-5.6,7.8- H), 7.50 {t, J = 7.5 Hz, 2 H},
tetrahydro- 7.38-745{m, 1H), 658 (t, .
naphthaten-1- | J =8.3Hz, 1 H),6.64 (¢, d = N 4 <
yloxyl-acetic | 8.3 Hz, 1H), 6.64 (d, J = 8.3 ¢ ‘
acid Hz, 1 H), 4.62(s, 2H}),4.31 -
443 (m, 1H} 251-2.62 {m
2H) 165-183{m,1H),
163 {br. s, 3 H)
1-5(A) [5-(4- 12.97 (br.s, 1 H), 8.05(d, J 452
Phenoxy- =86Hz 1H), 787(d, J=
benzenesulfon { 88 Hz, 2H), 748 (1, J=8.0
ylamino}- Hz, 2 H), 726 ({, J=75Hz, o, KR
5,6,7.8- 1H), 7.12 - 7.20 (m, 4 H), Yo O//SO
tetrahydro- 7.04 (t, J=8.0 Hz, 1 H), 6.67 °
naphthalen-1- | {d, J =8.0Hz, 2 H), 4.66 (s,
vioxyl-acetic H) 4.32 (br.s, 1 H),2.53-
acid 261 {m, 2H), 1.79 (br. s, 1
H), 1.56 (br.s, 3 H)
1-6(A) | [b-(6- 12.97 (br.s, 1 H), 8.58 (d, J 453
Phenoxy- =23Hz, 1H)825(d, J=
pyriding-3- B3Hz 2H), 741-754 (m
sulfonylamina) | 2 H), 7.16 - 7.34 (m, 4 H}, o NP
5,57 8- 707 (4 J=8.0Hz 1H), 67 T NS
| tetrahydro- {d, J=80Hz 1H),6.69 ( N
naphthalen-1- | J =8.0Hz, 1 H}, 466 (s, 2
yioxy}-acetic H), 4.37 - 4.45 (m, 1 H},
acid 251-263{m, 2 H}, 1.70 -
189 (m,1H), 1.51-1.70{m
3H)




00..--40 (d,J=7.8Hz,1H),450 (s,2H),440-4.49(m,1 H),2.71-2.87 (m,1H), OOH 2.52 -
269 (m,1H),2.38 (s,3H),1.64-1.93(m,4 H) 2-19(C) [5-(5-Bromo-6-0- 12.98 (br. s, 1 H), 8.51

(d, 545

WO 2010/018113 PCT/EP2009/060158

-54 .

1-7(B) [{R)-5-(4"-
Fiuoro-
biphenyi-4-
sulfonylamino)
-5,6.7,8-
tetrahydro-
naphthalen-1-
yloxyl-acetic
acid

454

»

1-8(B) | [(R)-5-(4-
Methoxy-
biphenyl-4-
sulfonylamino}
-5,6,7 8-
tetrahydro-
naphthalen-1-
vioxyl-acetic
acid

,390.("’
5B

SN hODTNT I
(w3} D G T
Iwﬁgwmﬁi

St
-
S

466

1-8(B) [(R)-b-{4"-
Chioro-
biphenyl-4-
sulfonylamino)
-5.,6,7,8-
tetrahydro-
naphthalen-1-
yloxyj-acetic
acid

470

1-10(B) ! [(R)-b-(4"
Acetyl-
biphenyl-4-
sulfonylamino)
-5,6,7.8-
{etranydro-

: naphthaien-1-
vioxyl-acetic
acid

478

1-11(B) | UR}-5-(4-
Methyt-
biphenyl-3-
sulfonylamino)
-5,6,7.8-
tetrahydro-
naphthalen-1-
yioxyl-acetic
acid

1298(brs1§-§} 13
= 8.3 Hz, 1 H), 8.11 (1,
18Hz1H)794(dd
7.8,1.8,0.9 Hz, 1 H), 7.
7.86 (m, 1 H), 7.69 (t, J 78
Hz1H)763(dJ 7.9 Hz,
)733(d,J:7.9Hz,2
) 00t J=8.0Hz, 1H),
667 (d,J = 8.0 Hz, 1 H),

6.66 (d,J = 8.0 Hz, 1 H),

484 (s,2 H), 4.34 - 4.43 (m

J

IEO'

(d,
Jd

1|OO€._

450




tolyloxy-pyridine-3- J = 2.0 Hz, 1 H), 8.28 (d, J sulfonylamino)- = 8,3 Hz, 1 H), 7.36 (d, J = HN+-7 ..N
140 5,6,7,8-tetrahydro- 7.3 Hz, 1 H), 7.30 (t, J = ai naphthalen-1-yioxyp acetic acid 6.8 Hz, 1 H), 7.16 -
7.26 (m,2H),7.03(t,J=7.8 00--- Hz,1H),6.69(d,J=7.8 Hz,1H),6.62(d,J=7.8 Hz, 1H),

4.64 (s, 2 Hj{VO 2016/018113 PCT/EP2009/060158
-55-
1H), 242 - 2.64 {m, 2 H),
237 (s,3H), 1.67-1.87{m,
H), 1.50 - 1.64 (m, 3 H)
1-12(B) | [{R)-5-(4- 13.01 (br.s, 1H),8.04 (d,J 452 Q
Phenoxy- =8.5Hz, 1H)787( J=
benzenesulfon | 8.0 Hz, 2H), 7.42-7. 55 {m,
ytamino)- 2H),7.22-7.32(m, 1H),
5,6,7,8- 7.12-7.20 (rn,4H) 7.04 (t,
tetrahydro- J=8.0Hz, 1H),6.67 (d,J= Hm\
naphthalen-1- | 8.0 Hz, 2 H), 4.63 (5, 2 H),
viaxy]-acetic 425-438{(m,1H), 253~
acid 258{m,2H),1.71-1.86(m, b
H), 1.57 (br.s, 3 H) 4[
1-13(B) | {(R)-5-[4-(2- 13.00 (br.s, 1 H),8.04 (d,J 4886
Chioro- =85Hz, 1H),7.87(d,J=
phenoxy} 90 Hz 2H), 7.62-7.71{m,
benzenasulfon { 1 H), 7.43-7.53 {(m, 1 H),
ylaminol- 729-739(m,2H)7.09(d,
5,6,7,8- J=90Hz 2H), 7.02{J= Hm\
tetrahydro- 79Hz 1H),667(d,J=79
naphthalen-1- | Hz, 1 H), 6.63 (d, J = 7.9 Hz, E;[j
ytoxyl-acetic H) 4.64 (s, 2 H),4.26 -
acid 4.36 (m, 1H),241-263 (m, /["
H) 1.69-1.85(m, 1 H), .
1.56 (br.s, 3 H)

* Method of preparation A or B indicated in parentheses.

Method C

EXAMPLE 2-1

{5-[5-Bromo-6-(2-chicro-4-flucro-phenoxy)-pyridine-3-sulfonvlamingi-5.6.7,8-

tetrahvdro-naphthalen-1-vioxy}-acetic acid

Cl
N. .O
g
O\\ Y
oSS Br
0

HO™ "0

[5-(5-Bromo-6-chioro-pyridine-3-suifonylamine)-5,6,7,8-tetrahydro-naphthalen-

1-yioxy]-acetic acid tert-butyl ester




Od'MH 4.37 -4.55 (m, 1 H), 2.53- 2.60 (m, 2 H), 2.06(s,3 H), 1.70-1.88 (m, 1 H), - 1.45-1.70
(m,3H) WO 2010/018113PCT/EP2009/060158 - 66 - - 67 - {(R)-545-Bromo-6- (4-fluoro-phenoxy)-
pyridine-3- sulfonylamino)- 8.48 - 8.53 (m, 2 H), 7.27 - 7.34 (m. 4 H), 7.01 -7.10 (m, 1 H), 6.69
(d,J=7.83 H2¥9 1§y84181134 62 (m, 2 5,6,7,8-tetrahydronaphthalen-1-yloxyRCHEEA4P/040488 (m, 1 H),
2.54-2.69(m,2H), 1.73 -

10

L5

20

“56 -
N C!
"]
O\\S x Br
HNT
O

AL

Starting with (5-aminoc-5,6,7 .8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl
ester (example 1-1, method A, 3™ step) (2.0 g, 7.2 mmol), diisopropylethylamine (2.0
g, 15.5 mmol) and 5-bromo-6-chloro-pyridine-3-sulfony! chioride (2.1 g, 7.3 mmol},
using the method analogous to the one for example 1-1, method A, 4" step, [5-(5-
bromo-6-chloro-pyridine-3-sulfonylamine}-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-
acetic acid tert-butyl ester (2.1 g, 55%) was obtained. M3 cald. for Cu1HzuBrCiN,OsS
530, obsd. 531 [(M+H)".

{5-[5-Bromo-6-(2-chioro-4-fluoro-phenoxy)-pyridine-3-suifonylamino]-5,8,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester
Cl

AL

To a stirred solution of 2-chioro-4-fiuoro-phenct {292 mg, 2.0 mmol) in N,N-
dimethylformamide (5 mL) was added sodium hydride (28.8 mg, 1.2 mmol)
portionwise at 0 °C under nitrogen and stirred at the same temperature for 15
minutes. To the above mixture was added [5-(5-bromo-6-chloro-pyridine-3-
sulfonylamino)-5,8,7,8-tetrahydro-naphthalen-1-yloxyl-acetic acid tert-buty! ester
{212 mg, 0.4 mmol) portionwise at 0 °C. Then the reaction mixture was heated at
100 °C overnight. After being cooled to room temperature, the reaction was
quenched with water (2 mL), and diluted with ethyl acetate (50 mL). The resulting



acetic acid 1.85 (m, 1 H),1.51 - 1.68(m, 3 H) ((R)-5-[5-Bromo-6- (CD300-d4) 7.94 (d, 2 H),
(4-chloro-phenoxy)- 7.60 (g, 1 H) 7.43 (m1 pyridine-3- sulfonylamino}- H), 7.26 (m, 2 H), 7.07 (d, 2 H),
6.70 (s, 1 H), 4.80 5,6,7,8-tetrahydro-naphthalen-1-yloxyl- (s, 2 H), 4.37 (t, 1 H), 2.60-2.48 (m, 2 H),
1.94- acetic &G GEHS 4 H) {(R)-5-[5-Bromo-6- 8.50 - 8.53 (m, 2 H), 8 PEI(BEeMB{sRBHenoxy)- (d, J
= 8.34 Hz, 1 H), 7.60 pyridine-3-(d, J = 126 Hz, 1 H), 7.43 sulfonylamino]-7.49 (m, 2 H), 7.32 - 7.38
5,6,7,8-tetrahydro(m, 1 H), 6.97 - 7.04 (m, 1 na phthalen-1-y4oxy}-H), 6.67 (d, J = 7.58 Hz, 1 acetic

acidH), 6.57 sfifddWad W%@bé—’ebﬂeﬂfﬁ%tﬂ ﬁgté‘r’"mh . 209 scifomn arddble Ldifsdn82(m, 1
), 153- 165 (m 3 510(81 m.2H) 831 (d =559 Hz, 1F), 746751 (m. 2 H), 7.38 (dd, J
9%%3%‘*2%

=7.20, 1.89 J71he S9amyc ke’ wasmdies ovepanpydrpus sodiim

sulfate, filtered, and concentrated in vacuo to give {5-[5-bromo-6-(2-chloro-4-fiuoro-
phenoxy)-pyridine-3-sulfonylaminoe}-5,6,7,8-tetrahydro-naphthalen-1-yioxy}-acetic

5 acid tert-butyl ester, which was used in the next step without further purification. MS
cald. for CoHa2BrCIFN,OsS 640, obsd. 641 [(M+H)"].

{5-[5-Bromo-6-(2-chloro-4-fluoro-phenoxy)-pyridine-3-suifonylamino}-5,6,7,8-
tetrahydro-naphthalen-1-yioxy}-acetic acid

10 HO™ Y0
To a stirred solution of {5-[5-bromo-6-(2-chloro-4-fluoro-phenoxy)-pyridine-3-
suifonylamino}-5,6,7,8-tetrahydro-naphthaien-1-yioxy}-acetic acid tert-buty! ester
(192 mg, 0.3 mmol) in tetrahydrofuran-water (5:1, 6 mL) was added lithium hydroxide
(30 mg, 0.91 mmol). The reaction mixture was stirred at room temperature overnight.

15 Tetrahydrofuran was removed under reduced pressure. The residue was diluted with
ethyl acetate (20 mL), and then extracted with 10% aqueous sodium hydroxide (10
ml. x 3). The combined agueous layers were neutralized to a pH of about 7 by the
addition of 2N acetic acid at 0 -5 °C. The resulting solution was extracted with ethyl
acetate (15 mL x 3). The combined organic layers were dried over anhydrous

20 sodium sulfate, filtered, and concentrated in vacuo. The crude product was
recrystaliized from hot ethyl acetate to afford {5-[5-bromo-6-{2-chloro-4-fiuoro-
phenoxy)-pyridine-3-sulfonylaminec]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic
acid tert-butyl ester yieid (149.6 mg, 64% over two steps) MS cald. for
CasHzaoBrCIFN206S 584, obsd. 583 [(M-H)T, "H NMR (400 MHz, DMSO-ds) & ppm

25 8.52(s,1H) 850 (br s, 1H), 827 (br. s, 1H), 7.67 (dd, J = 8.3, 29 Hz, 1 H), 7.57
(dd, J=8.9, 54 Hz, 1 H), 7.37 {td, J = 8.9, 2.9 Hz, 1 H), 6.92 (t, J = 8.1 Hz, 1 H),



,H), 6.72 (dd. J = 10.99, 7.96 Hz2 H), 4.66 (S, 2 H), 4.44 - 451 (m, 1 H), 2.53 - 2.65 (M, 2 H), 1.74 -
1.85 (m, 1 H), 1.53- 1.69 (m, 3 H) 8.53 (s, 2 H), 7.67 (dd, J = 846, 2.91 Hz, 1 H), 7.58 (dd, J = 9.22,
5.18Hz, 1 H), 7.33 - 7.42 (m, 1 H), 7.02 (t, J = 7.96 Hz, 1 H), 6.69 (s, 1 H), 6.61 (s, 1 H), 4.59 (s, 2 H),
4.43 - 4.50 (WOL2MP/A8I13.2 70 (m,2 H), 1.72- 1.84(m, H), 1.50 - 1.69 (m, BITERBHOGISY (g, J = 2.19
Hz, 2 H) 8.29 (d,J = 8.34 Hz, 1 H) 7.46- 7.50 (m, 1 H)7.48 (t, J = 7.96 Hz, 2 H) 7.30 (t, J = 745 Hz, 1 H)
725 (d,d = 7.58 Hz, 2 H) 7.07 (t, J = 7.96 Hz, 1 H)65%% (t,J = 7.83 Hz, 2 H) 4.66 (s, 2 H) 4.47 (br. s, 1

H) 257 (d, Jesi. 83 bz 24 T94do b7 Pt 1191 560,82 iy M486(EDB0P) 8.06(0. J =
2.02 Hz, 1 H), 7.85 (d 8.72,2.15 Hz 1H) 741%t J=238.21 Hz, 1 H), 723( d,J=7.71, 1.39 Hz,

1H), 7.19 (FL2 Fﬂzzﬁll)j?%7h8§@2 WEMS6 (B 695/, J=2.53 Hz. 1 H). 6.64 - 6.70 (m, 1.
H), 6.57 (d, J = 7.83 Hz, 1 H), 4.57 -4.77 (m, 1 H), 4.41 -4.46 (M, 5 H), 2.72 - 2.84 (m. 1 H). 2.54 - 2.66
(m, 1 H), 1.82- 1.94(m, 1 H), 1.64 - 1.81 (m, SEQ%él%QJ 8.34 Hz, 1 H), 8.01 (d, J = 2.27 Hz, 1 H),
7.79 (dd, J = 8.59,2.27 Hz, 1 H), 7.31 (d, J = 8 58 7.20-7.25(m, 2 H), 7.10 (d, J = 8.59 Hz, 1
H)705&JMEMQ1H)668(H 7.71 Hz, 2 H) 4.65 (s, 2 H), 4.39 (m, 1 H) 2.66 (s, 2 H), 1.78

(m, 1 H), 1.58 (m{@&E%- (kb4 418m&?01 Rerio Béﬁz& (e inb1-5.6,83(m, 1 H), 7.67
7.71(m, 1 H), 745749 (m, 1 H) 7. 30 m 1H _rl‘m‘(“‘) 0-7.04(m, 1H),6.97(d, 1
H), 6.64 - 6.68 (m, 1 H), 6.55 - B-520H— HHEB LS %é;éc' 61 (m, 1 H), 2.30 - 2.38 (m,
1H), 1.75 - 1.81 (m,1 H), 1.54 - 1.63 (m, 3 H) HO 0201 01018113PCT/EP2009/060158 69 -

({R)-5-Amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester
10 hydrochlioride sait

To a stirred solution of (5-0x0-5,6,7.8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-
butyl ester (example 1-1, method A, 3" step) (76.6 g, .028 mol) in methanol (1100
mL) was added ammonium acetate (299.0 g, 3.88 mol), foliowed by a dropwise

15 addition of a solution of sodium cyanoborohydride (17.4 g, 0.28 motl} in methano
{100 ml.) at room temperature under nitrogen. The reaction mixture was stirred at
room temperature for 4 days until no starting material remained (monitored by TLC,
ethyl acetate:methanol=10:1). The reaction mixture was then concentrated under
reduced pressure. To the residue was added saturated sodium carbonate solution

20 (700 mL), and the resulting solution was extracted with dichioromethane (1000 mt. x
3). The combined organic fayers were dried over anhydrous sodium sulfate, filtered,

and concentrated in vacuo to afford a crude product as a brownish semi-solid. The



8.21 (d, J = 8.59 Hz, 1 H) 8.03 (d, J = 2.02 Hz, 1 H), 7.74 - 7.82 (m, 2 H),7.73 - 716 (m, 1 H), 7.39- 743
(m, 1 H), 7.16 (d, J=8.84 Hz, 1 H), 7.03 (t. J = 7.83 Hz, 1 H), 6.66 - 6.71 (m, 1 H), 6.62 (d, J=7.58 Hz, 1
H), 4.62 - 4.67 (s, 2 H), 4.35 - 442 (m, 1 H), 2.54 - 2.68 (m, 1 H), 1.73- 1.85ém 1 H), 1.52 - 1.66 (m, 3
8.19 (d, J = BBSMRHLD 8.02 (d, J=2.27 Hz, 1 H), 7.72 - 7.79 (m, 2 H), TAREEPHLBAIY, 1 1y 730
(dd, J = 8.08, 3.03 Hz, 1 H), 7.02 (t, J = 7.96 Hz, 1 H) 6.96 (d, J = 8.59 Hz, 1 H), 6.68 (d, J = 8.08 Hz, 1
H), 6.60 (d, J = 7.33 Hz, 1 H), 4.65 (s, 2 H), 4.32 =4%0 (m, 1 H), 2.54 - 2.68 (m, 1 H), 2.31 -2.44 (m, 1
H), 1.72 - 1.84:6@ plobcivaR: thibRa(ea, @i MistR0 &hdr11&84nty ahdHin80Rdatedr@itdBMz, 1 H), 7.79 -

7.84 (m, 1 H), 7.48 (dd, 2 H) 7.27 (1,.] = 7.4 7.13 (dd, J = 8.21 2 6 H), 7.05 (t, J =
7.83 Hz, 1 H}"8" q‘(‘&&?ﬁ"ﬁf&fﬁ.ﬁeﬁ? E’ E%h%a?ﬁé?ﬂ%%‘?% ﬁS‘?ﬁ.Bﬁfgﬁ{%ﬁ‘f"fﬁ |)4), 2.55?- 2.64
(m, 1 H), 229ltePed]and, Wwadhet. with B@o(dnodsH)eth g3 thes61(me, @lertedsold, weas 9/®9 1Bk, 1 H), 8.03

(0, J = 8.84 Fizod H). 7.33 f1n] 58 84z 2. HE 737 ; | SIOSAE. 1 H). 8.03
7.02 (dd, J 5%.8%1,‘?{2?5%%6{%—?;@6‘%4&%% EI)25 ’ég%ss((ﬁ?q Bai"%éé'fﬁg%%'é‘ﬁ%%Y&%na 12 (m, 1 H)

_ : LH), 4.65_\% 2 H). 4,27 - 4.33 (m,
1 H), 2.53 - 2868 (ait-Dylyj, ester tydseqiorieisall §F 91 &9enea 2y hites0s il samsrations . 7o
8.203£1d, ;Ozggféubémli’it&)aﬁﬁﬂf SR3r{rhtdorap 02 BRCL(MWirg Thédd edmB8dRe. IW. ¥z, 1 H), 7.79 (dd, J
- 8.34, 3.03 Hz. 1 H)7.57 (dd. J =.9.09 7 ALH).7.44 (td, L= 8. 7.01-7.07
PR e A e e e i e eI
-2.71 (m, 2 Hffadesi tedT-(@remin); 51054 8-t 6ahyar@apehaiga; 11 uog 3-Aspticiary pplsuyhg (d, J =

2.27 Hz, 1 H)s R 10 (8HeHi51i83a 18- R1% 21D b CABRAINIT: B:9P. bigs® bhis (R (@R Hy45 Hz, 1 H),
7.20(d, ) =758 Hz, 2 H), 7.14(d, = 8.84

The absolute stereochemistry assignment was established by x-ray structure

determination of the 4-iodophenyisulfonamide derivative.

(R)-[5-(3-Chloro-4-fiuoro-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-

15 1-yloxyl-acetic acid tert-butyl ester
Cl

AL

A solution of dimetnyi-pyridin-4-yi-amine {1.17g, 9.60 mmol) in tetrahydrofuran (10
mL) was added dropwise to a solution of (R}-{5-amino-5,8,7,8-tetrahydro-
naphthalen-1-yloxy)-acetic acid tert-butyl ester hydrochloride salt {(1g, 3.18 mmol)

20 and 3-chloro-4-fluoro-benzenesutfonyl chioride (0.68 mL, 4.77 mmol) in
tetrahydrofuran (10 mL}. The reaction mixture was stirred at room temperature
ovemight, and then concentrated. The residue was purified by column
chromatography (gradient elution, 0-5% methanal in dichloromethane) to afford (R)-
[5-(3-chloro-4-fluoro-benzenesulfonylamine)-5,8,7 ,8-etrahydro-naphthalen-1-yloxyl-

25 acetic acid tert-butyl ester (1.4 g, 93.8%) as a white solid. MS calcd. for
CaaH2sCIFNOsS 469, obsd 470 (ESTY) [((M+H)].



Hz, 1 H), 7.04 (t, J = 8.08 Hz, 1 H), 6.69 (d, J = 8.08 Hz, 1 H) 6.63 (d, J = 7.83 Hz, 1 H), 4.65 (s, 2 H),
4.34 -4.41 (m, 1 H), 2.51 - 2.67 (m, 2 H), 1.73- 1.84 (m, 1 H), 1.53 - 1.65 (m, 3 H) 8.28 (d, J = 8.34
Hz, 1 H), 8.18 (d. J = 1.77 Hz, 1 H) 8.10 (dd, J =8.72, 2.15 Hz, 1 H), 7.56 (d, J = 9.09 Hz, 2 H), 7.24 (d,
J =9.09 Hz ¥OH§19D81td J = 8.84 Hz, 1 H), 7.04 (t, J = 7.96 Hz, 2 H). 6 BOHEPYPDBBEz 1 H). 6.63
(d, J =7.83 Hz, 1 H), 4.65 (s, 2 H), 4.35 - 4.42 (m. 1 H), 2.52 - 2.64 (m, 2 H), 1.72 - 1.84 (m, 1 H) ,1.52
-1.65 (m, 3H) 829 (d, J =8.34 Hz, 1 H) ,8.19 (d,-b&-2.02 Hz, 1 H), 8.13 (dd, J = 8.72. 2.15 Hz, 1 H),
7.53 (t, J=8.08 Hz, 1 H), 7.39 (d, J = 1.01 Hz, 1 H), 7.34 (t, J = 2.15 Hz, 1 H) ,7.27 (d, J =8.84 Hz, 1

H), 7.17 (dd,,J =8.34, 1,77 H Ijl% 7.03(t, J=7.96 Hz, 1 H), 6.68 (d, J =8.34 Hz, 1 H), 6.61 (d, J =
.08 Hz, 1 HITEATC DR A oo mieriony bRss 2o gslions B i9bo BB (RITH), 152 - 1.6
(m, 3 H) Wgaigh-baiiiBblSPrC-TIERZCEG6CEIS ter8butillesited of preparation C or D indicated in
parentheses; a: MS [M+Hr, b: HRMS: [M+H] EXAMPLE; 3-1 5 Method E
(5-14-(4-Fluoro-pyridin-2-y1)-benzenesulfonylaminol-3.6, 7.8-tefrahydro- naphthalen-1-vloxybacetic
acid HOO [5-(4-Bromo-benzenesuIfonylaming)--te dro-naphthalen-1yloxy)- 10 acetic

acid tert-butyl ester s Cl

0
LO
)\ 0" "0
5 A mixiure of (R)-[5-(3-chicro-4-flucro-benzenesulfonylamino}-5,8,7,8-tetrahydro-
naphthalen-1-yloxyj-acetic acid tert-butyl ester (100 mg, 0.21 mmol), sodium hydride
(60% dispersed in mineral oit, 50 mg, 1.25 mmol) and 4-chiorophenol (315 mg, 2.45
mmol} in N,N-dimethylformamide (2 mL}) was heated in a microwave oven at 130 °C
for 15 minutes. The resulting mixture was then acidified with 0.1N hydrochioric acid
10 to pH 5. The precipitate was collected by filtration and purified by preparative HPLC
to afford (R)-{5-[3-chloro-4-(4-chioro-phenoxy)-benzenesulfonylamine]-5,6,7,8-

tetrahydro-naphthalen-1-yioxy}-acetic acid terf-butyi ester (87.2 mg, 72%) as a white
powder. MS cald. for C2sHzeClNOsS 577, obsd. 578 (ESI™) [(M+H)*].

15 (R)+{5-[3-Chioro-4-(4-chloro-phenoxy)-benzenesulfonylaminol-5,6,7,8-tetrah
ydro-naphthalen-1-yloxy}-acetic acid

To a solution of (R)-{5-[3-chloro-4-(4-chlore-phenoxy)benzenesulfonylamino)-



Starting with (5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester (example 1-1,
method A, 3rd step) (0.500 g, 1.8 mmol), diisopropyiamine (0.553 g, 2.1 mmol) and
4-bromobenzenesulfonyl chloride (0.465 g, 1.8 mmol), using the 15 method analogous to the one
described foV 8xX4HiI€1131, method A, 4tb step, [5-(4- PCT/EP2009/060158
bromo-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl ester (0.53
g, 61%) was obtained. MS cald. for C22H26E3rNO&S 495, obsd. 496 [(M+1-1)]. WO

?010/€18313WT$%&W%%§}&ha?én =1- ytclnxy}~acetlc acid tert-butyl es‘ter(160 mg, 0. 27'|/ . y
544-(4-Fluoro-pyridin-2- nzengsu am 7,8-tetr ro 1-yloxyl-acetic aci
tort-butyl oS 0 GG A TS B ARG AR Aot 1) 5.0.7.6-
tetrahydro-nagastival enbteytowps sditiedadi dort-entpbaster (HBQ fmyyro, :ﬁmtﬂrth&ﬂ)antaaatadiwﬁne (10 mL)

and a 1 M aguequs sIHB Al qtﬁé%%ﬁrﬁé‘@%}%é%%ﬂeooﬁ? mEabwEs
4-fluoro- pyrldlne -2-boronic aC| (51 mfgl 0.36 mmol) and tetrakls(trlphenylphosphl il§>E:)allad|um(0) (16

mg, 0.012 nﬁﬁ@f’ﬁﬁd@%é@%‘iﬁﬁ? ﬁ'fﬁréc’?ﬁ% xR PAE B b e e r @ hours. After
being Cooledrtp)bwmd@mﬁwt@m the mlmﬁtmp@@m@\fadmd@rerQ@@mwre The crude

residue was dlluteq ge deb gﬁageta 50 mL)%Iass {}g Fﬁatg ,Q)%‘}E ch%c)r’odi %&ic %ggoqnhydrous

sodium sulfate an conce tra e‘d‘ % IVE Cru
fluoro- pyrldlrn)@@y@%bémzmaesaiﬂﬁnmmmmqﬁ 6,7 8-@itrdhiyticonaaptithigleri-Yighokyeestiecddid tert-butyl

ester, which wag usedayithout lyhernBuwiicatipnnMR Gad MRz D8RI ENERPS Sy, gbsd. 513

RIV1+1-01
(544-(4FudPorByirin-Dly §)8dAz dried dtoRiahitho]-8%\ % teudRYdronapinhidn-1-3Addyacetic acid
- 75 - Startingewthiz, 2 H), 7.13 - 7.23 (m, 2 H), 7.05 (t, J = 8.08 Hz, 1 H), 6.67 (dd, 1= 1175

{5-[4-(4-fluor. 9{5@’{—% y %—ﬁ/l gg ?ggulf%%é mcﬂ 7 8 t a,p;}gr n}’or II %r%%. y}jacetlc acid

tert-butyl ester, and’using th ous to’ e ohe describe step,
{544-(4- quorM@yﬂ&&ﬂnFZNy@)Mntféldiéhés@%br@bamlﬁ& 8817 )ddétidhydro-naphthalen- 1 onxyI-acetic
acid (9.3 mg, 7.2% over two steps) was obtained. MS cald. for C23H21FN2055 456, obsd. 457
[(M+H)+]. Example 3-2 10 Method F W %

5- (ZcChlléro -biphenyl-4-sulfonylamino)-5 W%ﬂ%@l%&%gﬁﬁhalen 1- 0O0Om/1-acetic acid [(R)-
5-(4-lodo-bemaenetiufionydaanneSH37t8 zmmmdémapmbammrdademsdémaﬂerac|d tert-butyl ester

- 76 - Starting Wit (R CR0I00:8:% LA AN EPRINRIE A IRk BkelGALd o
aryl sulfony! chlorides {5-bromo-6-chioro-pyridine-3-sulfonyl chloride, 5-chloro-6-
chloro-pyridine-3-sulfonyl chloride, 3-chloro-4-fluoro-benzenesulfonyl chioride, 2-

20 chloro-4-fluoro-benzenesulfonyl chioride, or 4-fluore-3-trifiuoromethyi-

benzenesulfonyl chioride) and the appropriate commercially available phenols.

Example 1H NMR (400 MHz, | Ms Structure

No* Systematic Name DMSO-dg) 6 ppm [(M-HY]

2-3(C) {5-[5-Bromo-6-{2- 13.01 (br. s, 1 H), 8.55 (m, 551"
fluoro-phenoxy)- 1H),832(d J=83Hz,2 i
pyridine-3- H),7.25-7.55(m, 4 H), NN

naphthalen-1-yioxy}- | 6.63 (d, J=8.CHz, 1 H},
acetic acid 4.62(s,2H),4.41-4.55
(m, 1H),2512863 (m,2 r

H), 1.73-1.86{m, 1 H), s
1.81 (br. s, 3H)

F
suifonylamino}- 7.04 (t, J=8.0Hz, 1 H), Y D
5,6,7 8-tetrahydro- | 6.68 (d, J = 8.0 Hz, 1 Hj, @ P

o




butyl ester (example 1-2, method B, 1St step) and 4-iodobenzenesulfonyl chloride, using the method
analogous to the one used for example 1-1, method A, 41h step, 5
(R)-[5-(4-iodo-benzenesulfonylamino )-5,6,7,8-tetrahydro-naphthalen-1 yloxy]-acetic acid tert-butyl
ester was oBt&ReH/WsIdald. for C22H261N05S 543, obsd. 544 [(M+H)+TCT/EpR)0/060158
5-(T-Chloro-bipheny1-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1- to yloxyl-acetic acid tert-butyl
ester To a mixture of 2-chlorophenylboronic acid {#4g, 0.044 mmol) and polymer bound

tetrakis(triphemyiphosphioe)dealiadium (@5ammo¥g 2 He, me;,0.003&smmpl) in a microwave vial Was
added (R)-5-(4-iodo-berzemastifghylam 45 6;7284¢raydro- 15 naphthalen-14yloxyl-acetic acid
tert-butyl ester (20 mg?’@(%jgmmol) in 1 m@g 6r eth,anol solution (1 mh i my 1M
potassium carbonate é)@ &48 m ,ﬁe§g.gl)tu7lggnlxture wa h
microwave at 110C fpndhimienutesnyihe i’ezadttom ikeré was {lltered with
dichloromethane. The#8tfiBifted filtrate \ﬁ/%@ @bﬁ@é}%ﬂjm dryness in oto WO
2010/018113PCT/ER2009/060158 - 77 7@ 4&@ 55 (br. 5 ‘, f
(R)45-(2'-chloro-biphenyl-4-sulfonylamine)-54,7 Qﬁrahg,qdro naphthale=n1-y°r0xypacetic acid tert-butyl
ester, which|was used in the next step \WitHog®rh2HpdrfRcation. MS cald. for C28H30CINO5S 527,
obsd. 528 [(M-H-1)+]+ 5 [(R)- 5-(7-Chlo ﬁ“g&&;%ﬂ hduilfo r?qumlno) -5,6,7,8-tetrahydro-naphthalen-1-
yloxyFacetic agig) (R)45 Er&aere-oip a@mgz@ﬁglmnyl@gyrm)fs Gs#z8-tetrahydro-nmaphthaftern-1=yloxy]-
acetic acid tert-butyl esteromasntreated Mith agdeous) &bz hydroxide (0.2 M, 1 rﬁ1L) 10in «
tetrahydrofuran (1 mL) Véﬁ'l t at rog d Teaction mixture was; nmd in
vacuo. Reverse phaseﬁi% &%ut C H?déﬁggf T:J,H,:waJterlacetomtri W etic acid)
gave (R)-[5-(2'-chloro-kiphemd-dyisuifo 1ylamﬁn09+)57€3§ 8- neetrahydro napht -ylexy]-acetic [acid
(8.5 mg, 43% over twestaps)t MS cald; fot @24%22’@?!‘(@534 1, obsd. 472 [(M+H)I 15 EXAMPLES 3-3
to 3-89 The following examples 3-3 to 3 ?%\é} f %%’% |n the analogogg manner to examples 3-1
or 3-2, using method E or method F, staglﬂg((wula napat -1,5-diol, Comercially available or
prepared bromo or iodo aryl sulfonyl chlaridds, £44) Zommebenzenesu fonyl chloride,
4-iodobenzenesulfonyl chloride, 4-brorr “81@9 ésulfonyl chloride,
5-bromo-pyridine-2-sulfonyl chloride, 6-by mqp,—y, -stilfonyl chloride) and the appropriate
commercially B8(@ijablesas prepared-aryl BOsGaIE, auc‘;tctsx HA/© 2010A381] 3PCDEP2009/UbUle - 78 -
Example No.* SystemaitisdNeanextH NI\/IN (366 MHz 2DMS0-4) 6 ppm MS 455' Stgucture I
pyridine-3- ), 8.28 - 8.37 (m, 1 H),
sulfonytaminol- 788 7.94{m, 1H),7.79 HYy f /é
5.6,7 B-tetrahydro- (ddd, J =6.0,28,1.5 Hz,
naphthalen-1-vioxy}- H), 7.67-7.70 (m, 2H),
acetic acid 699 (L, J=79Hz, 1H),
6.54 - 661 (m, 2H), 4.45
(br.s, 1 H},4.14 (s, 2 H}, /[
254 -263 (m,2H), 1.77 0% on
(br.s, 1H),1.61(br.s,3
H)
2-7(C) | {5-[5-Bromo-6-(4- 8.56 (d, J=2.0Hz, 1 H), 556
cyano-phenoxy)- 8.54 {d,J=2.0Hz, 1Hj,
pyridine-3- 833 (br.s, 1H),7.98 (d, J f 2
suffonviamino}- =87Hz 2H) 7. 52( J= ol oy K\;/
5,8,7 B-tetrahydro- 8.7 Hz, 2 H), 6 97 {t, J = # o/\‘)
naphthalen-1-yloxyl- | 78 Hz, 1 H), 8.56(d, J = (I) B
acetic acid 78Hz 1H),855(d, J= o
7.8 Hz, 1 H), 4.44 (br. s, 1 z
H), 4.07 (s, 2 H), 2.44- o e
263 (m,2H),171-1.85
(m, 1 M), 1.80 (br. s, 3 M)




.40 1-IN .... s 0 3-3(E) {514-(2-Fluoro- pyridin-3-yl)- benzenesulfonylami no]-5,6,7,8- tetrahydro- 13.09
(s,1H),832(d,J=H4.9Hz, 1H), 8.18-8.28 (m, 2H), 8.00 (d,J=8.3Hz, 2H), 7.87 (d, J = 8.3 Hz,
naphthalen-1-yloxy}-6.8, 4.9, 1.5 Hz, 1 H), 7.03 acetic acidgt, J=7.8Hz, 1 H),

2 H), 7.53 (ddd, J =

6.71 IP (d, Y2889 1y 667 (d, J=7.8Hz, 1H),4.64 0-.. (s, 2 HCABRUUUHEER, 1

-63 -
2-8(C) {5-[5-Bromo-6-(4- 549
fluoro-phenoxy)- o
pyridine-3- s r
sutfonylaminol- SER /O/
5.6,7 B-tetrahydro- 7 o
naphthalen-1-yioxy}- B
acelic acid o
OLOH
2-9(C) {5-[5-Bromo-6-(3- 8.52{d,J=22Hz 1 Hj 573
isopropyi-phenoxy)- | 851{d, J=22Hz, 1 H), o
pyridine-3- 8.2%(d,J=7.8Hz, 1H), A
sulfonylaminc}- 738(LJ=8.1HMz, 1 H), LR /5
5,8,7 B-tefrahydro- 7148(d, J =81 Hz, 1 H}, N
naphthalen-1-vioxy}- § 712 (1, J = 2.0 Hz, 1 H}, B
acetic acid 705(dd,d=81,20Hz, 1
H), 6.97 (t, J = 7.9 Hz, 1 ©
H), 6.55(d, J =79 Mz, 2 O);OH
H), 4.38 - 4.49 (m, 1 M)
4.09 (s,2H), 2.85-3.00
(m,1H),244-261(m, 2
H), 1.70-1.87 (m, 1 H),
161 (br.5,3H),1.21 (&, 6
H)
2-10{C) | {5-[5-Bromg-6-(4- 852(d,J=22Hz, 1 H) 573
isopropyl-phenoxy)- | 8.50(d,J = 2.2 Hz, 1 H},
pyridine-3- 828 (br.s, 1H),7.33(d,J i
sulfonylamine}- =86Hz 2H), 716 (d, = ST
5,6,7 8-tetrahydro- 8B6Hz 2H),897(t J= e
naphthalen-1-yloxy}- | 80 Hz, 1 H), 6.54 (d, J = &
acetic acid 80 Hz 2H), 442 (br. s, 1 5
H), 4.06 (s, 2 H), 2.84 - be
299 (m,1H), 251262 e
{m,2H), 1.72-1.84 (m, 1
H), 1.48 - 1.69 (m, 3 H),
1.23(d,6 H)
2-11{C) | {5-[5-Bromo-6-(4- 847 (d,d =2.06Hz, 1H), 563°
methoxy-phenoxy) | 844 (d, J=2.0Hz, 1 H),
pyridine-3- 705-713{m,2H),6.93- i .
sulfonyiaminol- 7.02(m,3H), 6.64 (d, = LA R /@( ~
5,6,7,8-tetrahydro- 8.3 Hz, 1H),652{d, J= #
naphthalen-1-yloxy}- | 7.8 Hz, 1 H), 4.41 - 4.47 B
acetic acid {m, 1 H), 4.37 (s, 2 H), o
3.82 (s, 3 H), 2.74 - 2.90 L
(m, TH), 2.52-2.71 (m, 1 o on
H), 1.84 - 1.96 (m, 4 H)




H), 2.50 - 2.64 (m, 2 H), ..Thhi 0. 1.73 - 1.85 (m, 1 H), 1.59 (d, 3 H) 3-4(E){514-(6-Fluoro-12.95 (br.

s, 1 H), 8.68 (d, 457 pyridin-3-y()- J = 2.6 Hz, 1 H), 8.41 (td, J benzenesulfonylami

=8.2,2.7Hz, 1

H), 8.19 N0)-5,6.7,8- (d, (d. J = 8.8 Hz, 1 H), 7.89 - tetrahydro- 8.06 (m, 4 H), 7.35 (dd, J = %
naphthalen-T§I18%A081B32 6 Hz, 1 H), 7.04 (t, J acetic acid = 7.8 Hz, 1 H BEERY/pL8

- 64 -
2-12(C) | {6-{5-Bromo-6-(3.4- | 850 (br.s, 2H), 8.22 - 559
dimethyl-phenoxy)- 1833 (m,1H) 721(d,J=
pyriding-3- 7.3 Hz, 1 H), 7.00 - 7.06 ,g -
sulfonylamino}- (m. 1 H), 6.87 - 7.00 (m, 2 Y /@
5,6,7,8-tetrahydro- H), 6.50 - 6,59 {m, 2 H), 7 e
naphthalen-1-yioxy}- | 442 {br. 5,1 H},4.05 (s, 2 B
acetic acid | H), 2.51-2.62 (m, 2 H), !
223 (s, 6 H),1.78 {br. s, 1 /[
H), 1.60 (bI".S,3H) o® ToH
213(C) | (5-[5-Bromo-6-(4- | 8.53 (4, d = 2.2 Hz, 1 H), 581°
chioro-2-methyl- 851 (d, J=22Hz, 1 H),
phenoxy)-pyridine-3- | 8.31 (d, J = 8.1 Hz, 1 H), ,ﬁ, <
sulfonylamino}- | 747 (d,J=26Hz, 1H) T N
5,6,7 8-tetrahydro- 7.36 (dd, J = 8.9, 2.6 Hz, 1 g
naphthalen-1-yloxy}- { H), 7.27 (d, J =89 Hz, 1 e
acetic acid H), 7.02(t, J=8.0Hz, 1 s
H), 6.67 (d, J = 8.0 Hz, 1 /[
H)661(dJ 8.0 Hz, 1 9% ToH
H), 4.61 (s, 2 H), 442 -
4.49 {m, 1 H), 2.51-2.64
(m, 2 H), 2.06 (s, 3 H),
1.71-1.88(m, 1H), 1.61
(br.s, 3 H)
294(CY | (5-[5-Bromo-6-(4- [ 8.51 (4, d = 2.2 Hz, 1 H), 559
ethyl-phencxy)- 849(d,J=22Hz, 1 H),
pyridine-3- 8.27 (br.s, 1 H),7.30 (d, J £
| sulfonylamino} =8.8Hz 2H), 715(¢, J= WY )
i 5,6,7 8-tetrahydro- 8.8Hz, 2H), 697 (= S
naphthalen-1-vioxy}- | 7.6 Hz, 1 H), 6.51 - 6.58 B
acefic acic {m, 2 H) 4.38-4.46 (m, 1 b
H), 4.07 (s, 2 H), 2.64 (q, L
J=7.3Hz, 2 H), 2.51-2.64 & on
(m, 2 H), 1.72-1.85 (m, 1
H), 1.60 (br. s, 3 H}, 1.21
(t, J=7.3Hz, 3 H)
215(C) | {B-[6-Bromo-6-(3,5- | 8.562 (4, J = 2.2 Hz, 1 H), 559
dimethyl-phenoxy) | 850{(d,J=22Hz, 1H),
pyridine-3- 8.26 (br.s, 1 H), 6.97 {t.J j% .
suffonylaming}- =7.8Hz 1H)86.93 (s, 1 mET Y
5,6,7 8-tetrahydro- | H), 6.85 {s, 2 H), 6.50 - A
! naphthalen-1-vioxy}- | 8.58 {m, 2 H), 4.43 (br. s, Br
3 acetic acid 1 H), 4.06 (s, 2 H), 2.39- i
265{(m, 2H), 229 (s, 6 /[
H), 1.71 - 1.84 (m, 1 H), o
153 -1.67 (m, 3H)




O. 7.8 Hz, 1 H), 6.67(d, J =

7.8 Hz, 1 H), 4.64 (s, 2 H), .0%. 427 - 4.46 (m, 1 H), 2.36-

H),1.72-1.87"'.Ce OH (m,1H),1.48-1.64(m,3 H) 3-5(E)' [5-(4-Pyrichn-4-yl- 8.71 (d, J = 4.7 Hz,
2 H), 439 benzenesulfonylam no)-5,6,7,8-
WO 2016/018113 PCT/EP2009/060158
-65 -
2-16{C) | [5-(5-Bromo-6- 12.99 {(br.s, 1 H),8.52(d, | 533°
phenoxy-pyridine-3- | J =22 Hz, 1 H), 852 {d, J ?
sulfonytamino)- =22Hz, 1H) 831 (d,J= N
5,6,7 8-tetrahydro- | 8.3 Hz, 1 H), 7.43 - 7.51 L /@
naphthaten-1-yioxyl- | (m, 2 H), 7.28 - 7.34 {m, 1 7o
acetic acid H), 7.23-7.28 {m, 2 H), B
7.08( J=8.1Hz 1H), |
6.66 - 6.75 (m, 2H)46 JA/
(s, 2 H), 441451 (m oo
H), 2.51-2.59 {m, 2 H),
1.73-1.87 (m, 1 H), 1.61
(br.s, 3H)
2-17(Cy | {5-[5-Bromo-6- 850(d,J=22Hz 1H), 571
(indan-5-yloxy)- 8.49(d,J=22Hz, 1H),
pyriding-3- 825 (br.s, 1 H),7.28 (d,J 1
sulfonylamino]- =81Hz 1H),7.08(d d= T i @
5,6,7 8-tetrahydro- 22Hz, 1H), 8.91-7.01 # g
naphthaten-1-yloxy}- | (m, 1 H), 6.51 -6.56 (m, 2 &
acetic acid H), 4.42 (br.s, 1 H), 4.05 &
(5,2 H),2.84 -2.92 (m, 4 i
H), 2.51-2.59 (m, 2 H), o on
1.96-2.15(m, 2 H), 1.78
(br.s, 1 H), 1.60 (br. s, 3
H)
2-18(C) [5-(5-Bromo-G-m- 848(d,J=22Hz, 1H), 547°
tolyloxy-pyriding-3- 846 (d,J=22Hz2,1H) ?
sulfonviamino)- 7321, 4=7.7Hz, 1 H), NN /@
5,6,7 8-tetrahydro- 7A1(d,d=7.7 Hz, 1 H}, &
naphthalen-1-yloxyl- | 6.93 - 7.03 (m, 3 H), 6.65 7o
acetic acid {d,J=81Hz,1H),6.60 B
{(d,J=7.8Hz, 1H), 450 1!
(s, 2 H), 4.40 - 449 (m, 1 /E
L HY, 2,71 - 287(m1H) o
2.52-269(m, 1H),2.38
(s.3H), 1.64-1.93 (m, 4
H)
2-19C) [5-(5-Bromo-6-0- 12.98 (br. s, 1 H}, 851 (d 545

tolyloxy-pyridine-3-
suffonylamino)-
5,6,7 8-tetrahydro-
naphihaten-1-yioxy}-
acetic acid

(d,
J=2.0Hz, 1H), 828 (d,J
=8.3Hz, 1H).7.36(d,J =
73Hz, 1H), 7.30 (t, J =
6.8 Hz 1H), 7.16-7.26

(

280 (m, 2 H), 2.
H), 1.70 - 1.88
145 - 170 (m. 3 H

2.61 (m, 2




8.16 - 8.29 (m, 1 H), 8.06 (d, J = 8.3 Hz, 2 H), 8.00 --,------",-..---- 11 tetrahydro-(d, J = 8.3 Hz, 2 H),

7.820% ,..1---J naphthalen-Il-yloxyk(d, J = 4.7 Hz, 2 H) 7. OOtE--% acetic acid(t, J =8.0 Hz, 1 H), 6.68
(d, 3 =8.0 Hz, 1 H), 6.6200 (d, J=8.0 Hz, 1 H), 4.28 - 4.51 (m, 3 H), 2.51-2.64 (m, 2 H), 1.78 (br. s, 1
H), OOH 1.5% @ot?1§/038433_6(E){544-(5-Fluoro-13.13 (s, 1 H), 8.88 (s, 14BZTHHAMAB4IAH), 8.63 (d, J

= 2.4 Hz,1..-- benzenesulfonylamiH), 8.19 (d, J = 8.8 Hz, 2. s.....%; no]-5,6,7,8-H), 8.03 (d, J = 8.3
Hz, 2 9% ,..-0--------- - 66 -
2-20(Cy i 15-(5-Bromo-6-p- {CD;0D-d,) 848 (d,d = 545
tolvioxy-pyridine-3- | 22 Hz, 1H), 846 (d, d = 0
sulfonyiamino)- 22Hz tH),726(d J= P
5,6,7,8-tetranydro- | 8.3 Hz, 2 H), 7.05 (d, J = Ty ™y /@’
naphthalen-t-yioxyl- | 8.3 Hz, 2 H), .99 - 7.06 7o
acetic acid {m,1H),667(d,Jj=8.1 B
Hz, 1H), 664 (d J=8.1 &
Hz, 1 H), 4.63 (br. s, 2 H), L
4.46 (br.s, 1H), 2.68 - 0¥ Ton
288(m,1H),251-2.70
(m, 1 H}, 2.38 (s, 3 H),
182-1.95 (m, 1H), 1.68 -
182 (m, 3H)
221(C) | (5-[5-Bromo-6-(4- | (CD:OD-d,) 851 (d, J = 565
chloro-phenoxy)- 22Hz, 1H), 849(d, d=
pyridine-3- 22 Hz, 1H}, 7.46{d, J = j .
. sulfonylamino}- 90 Mz, 2H},7.21(d, J= g C Y /@
5,6,7 8-tetrahydro- 90 Mz, 2H}, 7.02{t )= e
naphthaten-t-yioxy}- | 7.8 Hz, 1H),8.66(d, J = B
acetic acid 7T8Hz, 1H),661(d, J= &
7.8 Hz, 1H), 455 (s, 2 H i
441-449 {m, 1H),2.72- o om
286{m,1H),256-268
{m,1H),167-196(m,4
H)
222(C) | (5-(5-Bromo-6-[4-(2- | (CD;0D-dy) 8.46 (s, 2 H), | 577°
nydroxy-ethyl)- 7.32(d, J=85Hz 2H),
phenoxyl-pyridine-3- | 7.10(¢,J = 85 Hz, 2 H), ¢
sulfonylamino}- 700(t, J=78Hz 1H), Hﬁ”f,‘“ﬂ Ty ’\J -
5.6.7 8-tetrahydro- 6.65(d,d=78Hz, 1H), "“-7 ‘\f’J‘ o
naphthalen-1-yloxy)- | 6.60 (d, dJ=7.8Hz, 1 H), B
acetic acid 4.49 (s, 2 H), 4.42 - 4.47 s
(m,1H) 378 (1, J=7.0 1
Hz, 2 H),2.86 (1, J= 7.0 v
Hz, 2 H), 278 (m,1H),
251-268(m, 1H), 168~
1.96 (M, 4 H)
2-23(D) | {{RI-5-b-Chioro-6- | (300 MHz, DMSO-06) &, | 523.04¢
(4-chioro-phenoxy)- | 12.97 (s, 1 H), 8.47 (d, J = b ol
pyridine-3- 22Hz, 1H),840(d, J= AN
sulfonylaminol- 22 Hz, 1H),8.31(d, J = LN
5,67 8-tetrahydro- | 8.2 Hz, 1H), 7.52(d, J = N
naphthaten-1-yloxyy- | 88 Hz, 2H), 7.32(d, J = @O
acetic acid 88Hz, 2H),7.06( J~=
78 Hz, 1H), 6.71(d, J = o
78Hz, 1H) 6.68(d, J= JA/ &
7.8 Hz, 1H), 4.65 (s, 2 H), 0% “on
437 - 453 (m, 1 H), 2.51 -
258 (m,2H), 1.69-1.88
(m,+H), 1.48-168{(m 3 |
H)




tetrahydro-H), 7.96 (d, J = 8.3 Hz, 2hiN A naphthalen-1-yloxy}-H), 7.02 (t, J = 8.0 Hz, 1 acetic acidH),
6.72 (d, J = 8.0 Hz, 1SO. H), 6.64 (d, J = 8.0 Hz, 1 H), 4.62 (s, 2 H), 4.28- C", 4.43 (m, 1 H), 2.51-2.64

(m, 2 H), 1.67 - 1.81 (m, 1de H), 1.54 (br. s, 3 H)

-79- 8.86(d, J=2.2 Hz, 1 H), 8,17 (d, J = 8.3 Hz,

1 H), 8.09 (d§OPHBYSIN Hz, 1 H), 7.96 (s, 4 H), 7.40 (d, J = 8.1 Hz, 1 S BEBq@Y/0681880 Hz, 1 H),
6.66 (d, J = 8.0 Hz, 1 H), 6.58 (d, J = 8.0 Hz, 1 H), 4.28 - 4.42 (m, 3 H), 2.54 (br. 5,3 H), 2.51-2.64 (m,

2 H),1.78 (br. s, 1 H), 1.56 (br. s. 3H)

th 0," 12:93 (br. s, 1 H), 8.29 (d, J = 5.4 Hz, 1 H), 8.23 (d, J =

8.3 Hz, 1 H) TIRBRBBEEEE), 7 9B sEmd 37,2 H), BéE (dd3=54 13 Hz7 T H),7.23 (s,
1 H), 7.04 (t 4@ fmqﬁa)pseaf&m JEB. (thQH)l'fHJ G067 (d, J=8.1 4.66¢(s, 2 H) 4.34 -
4.45 (m, 1 H), ‘Jg;‘ﬂ 45-2.62 (nﬂmzhﬁz § 1 H), 1.56 (br s 3$ r's, 1
H), 8.31 (d, J = é%‘ cgg J d,J = 8.6 Hz, 2 Hy¥7i8 6/Hz, 1
H), 7.84 (t,J = vnﬁdmﬁaz:aixdw- 5& Hazae](rH)z H) 7(1,J = 7.9 Hz, @@ 3 (d J 12, 1
H), 6.65 (d, J = z 2¢efipacidel (br. 5, 2- rmgmwzr(m 1 H), 2.57 (s, 45 2.62 (m 2 H), 1.78
(br. s, 1 H), .5, 3 H) 16

{(R}-5-[5-Bromo-6-
{4-chioro-phenoxy)-
pyridine-3-
sulfonylaminal-

5,6,7 8-tefrahydro-
naphthalen-1-yloxy}-
acefic acid

(CD30D-d,) 7.94 (4, 2 H),
7.60(q. 1 H), 7.43 (m, 1
H), 7.26 (m, 2 H), 7.07 (d,
2H),6.70 (s, 1 H), 4.80
(s, 2 H), 4.37 (1, 1 H),
2.60-2.48 (m, 2 H), 1.94-
1.75 (m, 4 H)

567°

4 60
HIN % ;é
i ¢

{{R)-5-5-Bromo-6-
(2-chloro-phenoxy)-
pyridine-3-
sulfonyiamino}-

5,87 8-tetrahydro-
naphthalen-1-yloxy}-
acetic acid

8.50-853(m, 2 H), 6.8
(d,J =834 Hz, 1 H), 7.60
(d.J =126 Hz, 1 H), 7.43
-749(m,2H).7.32-7.38
(m, 1 H), 6.97 - 7.04 (m, 1
H), 6.67 (d, J = 7.58 Hz, 1
H), 6.57 - 6.61 (m, 1
H).4.63 (s, 2 H), 4.40 -
447 (m, 1H),2.53 - 2.65
(m, 2 HY, 1.70 - 1.82 (m, 1
H), 1.53 - 1.65 (m, 3 H)

567°

{{R)-5-[5-Bromo-6-
(3-chloro-phenoxy}-
pyriding-3-
sulfonylamino]-
5,6,7 B-tefrahydro-
naphthalen-1-yloxy}-
acetic acid

851 -8.56 (m, 2 H), 8.31
(d,J = 859 Mz, 1 H}, 7.46
-7.51(m, 2 H), 7.38 (dd, J
=7.20, 1.89 Hz, 1 H), 7.27
(dd, J =7.71,1.89 Hz, 1
H), 7.08 {t, J = 7.83 Hz, 1
H), 6.72 (dd, J = 10.99,
7.96 Hz,2 H), 4.66 (s, 2
M), 4.4 - 4.51 (m, 1 H),
253-2.65(m, 2 H), 1.74 -
185 (m, 1 H}, 1.53 - 1.69
(m, 3 H)

567°

{{R)-5-15-Bromo-6-
(2-chloro-4-fluoro-
phenoxy)-pyridine-3-
sulfonylaminol-

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

853 (s, 2H), 7.67 (dd, J =
8.46, 2.91 Hz, 1 H}, 7.58
(dd, J =9.22, 5.18Hz, 1
H),7.33-7.42 (m, 1 H),
7.02{t, J =7.96 Hz, 1 H),
6.69 (s, 1 H), 6.61 (s, 1
H), 4.56 (s, 2 H), 4.43 -
450 (m,1 H), 251 -2.70
(m, 2 HY, 1.72 - 1.84 (m, 1
H), 1.50 - 1.69 (m, 3 H)

585°




8.53 (d, J = 44 Hz, 1 H), 8.19 (d, J = 7.6 Hz, 1 H), 7.96 (d, J = 8.2 Hz, 2 H), 718 (d, J = 8.2 Hz, 3 H),
7.37 (dd, J = 7.9, 4.4 Hz, 1 H), 7.00 (t, J = 7.9 Hz, 1 H), 6.59 - 6.68 (m, 2 H), 4.56 (br. s, 2 H), 4.38 (br.

s, 1 H), 2.45-2.62 (m, 2 H), 2.35 (s, 3 H), 1.79 (br. s,1 H), 1.58 (br. 5,3 H) WO

2010/0181 13/ F1E#MEHF0/060158 - 80 - 3-11(E) {544-(6-Methoxy- pyridiRCEEPReRGe8EHesulfonylami

nol-5,6,7,8- tetrahydro- 12.98 (br. s, 1 H), 8.34 (d, J =8.8 Hz, 2 H), 8.17 (d, J=8.8 Hz, 1 H), 7.97 (d, J
= 8.8 Hz, 2 H), 7.85 (dd, J = F 8.3, 7.3 Hz, 1 H), 7-&& (d, J 469 040l F% FH.N1--S ?
A3 BB T 0% 1 d T = Beslic, agiy 8

naphthalen-
H), 6.76 (d,

J=

LY I0KY)-
8.0

btepdxiH)yBl6e(H,

sulfonylamino)-
5,6,7 B-tetrahydro-
naphthalen-1-yioxyl-

1829 (d.J = 8.34 Hz, 1 H)

745-7.50 (m, 1 H)7.48 &,
J=7.96Hz, 2 H)7.30 (t, J
=7.45Hz, 1 H) 7.25 (d,J =

- ccn

- 6-88 (03 ="00-83Hz, 1

<o

(2-chloro-phenoxy}-
banzenesulfonylami
no}5,6,7.8-
tetrahydro-
naphthalen-1-yloxy)-
acetic acid

8.04 (m,1H),7.77 - 7.82
(m, 1 H), 7.67 -7.71 (m, 1
H), 7.45 - 7.49 (m, 1 H),
7.35-7.39(m, 1H), 7.32
(d, 1 H),7.00-7.04 (m, 1
H), 8.97 (d, 1 H), 6.84 -
6.68 (m, 1H), 655 -
6.61(m, 1 H), 4.54 - 4.62
(m, 2 M), 2.54 - 2.6 (m, 1
M), 2.30 - 2.38 (m, 1 H),
1.75-1.81 (m,1 H), 1.54 -
163 (m, 3H)

acetic acid 758 Hz, 2HY7.07(t, d=
796 Hz, 1 H) 6.71 (tJ = I
7.83 Hz, 2 H) 4.66 {s, 2 H) ? o
447 (br.s, 1 H) 257 (d,J L
=7.33Hz, 2H} 1.79(d, J e
=7.58Hz, 1H 161 (tJ=
6.8Z2 Hz, 3 H) :
2-30(D) | {(R)-5-3-Chioro-4- | (CD30ODYB.06(d, J = 2.02 | 527
(3-chloro-phenoxy)- | Hz, 1 H),7.85(dd, J = T .
banzenesulfonylami | 8.72, 2.15 Hz, 1 H), 7 .41 . Q’ \g
no}-5,6,7,8- {t, J=8.21Hz 1H),7.23 A
' tetrahydro- (dd, J = 7.71, 1.39 Hz, 1 wY
naphthaten-1-yloxyt- | H), 7.19 {d, J = .59 Mz, 1
acetic acid H), 7.07 (t, J=215Hz,1
H), 698 (d, J=2.53 Hz, 1 o
H), 6.64 — 6.70 (m, 1 H), L
857 (d, J = 7.83 Hz, 1 H), #o” Ve
4.57 —4.77 {m, 1 H), 4.41
—4.46 (M, 5H), 272
284 (m, 1H), 254 2.66
(m, 1 H), 1.82 - 1.94 (m, 1
H),164-181(m 3 H)
2:31(D) | (R)}-5-3-Chioro-4- | 8.19 (d, J = 8.34 Hz, 1 M), | 508
(4-fluoro-phenoxy)- | 8.01 (d,J =227 Hz, 1 H), ‘
benzenesulfonylami | 7.79 {dd, J =B.59,2.27 Hz, R o ] OQ
noj-5,6,7,8- H), 7.31 (d, J= 8.59 Hz, ,‘\S/\) .
tefrahydro- H), 7.20 - 7.25 (m, 2 H), W%
naphthaien-1-yioxy}- | 7.10 (d, J = 8.59 Hz, 1 H),
acetic acid 7.05{t, J=7.83 Hz, 1 H),
668, J=771Hz, 2H) o
465(5 )439(m,1 L
) 66 (s, 2 H), 1.78 (m, #o o
H), 1.58 (m, 3 H)
2-32(Dy | {(R}-6-B-Chioro-4- | 8.16-8.21 (m 1H), 8.01- | 622" N




8.0Hz, 1 H),4.65(s, 2 H), 4.34-4.43(m, 1H),3.99 FOOH (s, 3 H), 2.43-2.48 (m, 2
1.83(m,1H), 1.56 (br.s,3H) 3-12(E) {5-[4-(5-Methyl-, 12.70 (br. s, 1 H), 8.79 (d,
WO 20190/018113 PCT/EP2009/060138
- 69 -

2-33(D) | {{R}-5-[3-Chloro-4- 8.21(d, J=8.59Hz, 1 H) 540°
{4-chloro-2-flucro- 8.03(d, J=202Hz, 1H), ¥ . |
phenoxy}- T74-782(m,2H)7.73- R /@’ \@
benzenesulfonylami | 7.76 (m, 1 H), 7.35 - 7.43 X o
no}-5,6,7,8~ {m, 1 H), 7.16 {d, J=8.84 R
tetrahydro- Hz, 1 H), 7.03 (t.J = 7.83 @
naphthalen-1-yioxy}- | Hz, 1 H), 6.66-6.71 (m, 1
acetic acid H), 6.62 {d, J=7.58 Hz, 1 )

H), 4.62-4.67 (5,2 H), /l;
435-442(m, 1H), 2.54 - Ho” o
2.68{m,1H) 1.73-1.85

{m,1H), 1.52-166 (M, 3

H)

2-34(D) | {(R)-5-[3-Chloro-4- | 8.19 (d, J = 8.59 Hz, 1 H), 540°
(2-chloro-4-fluoro- 8.02 {d, J=2.27 Hz, 1 H), ‘ o 1
phenoxy)- 772-779(m,2H) 745 .
benzenesulfonylami | {d¢, J=5.31 Hz, 1 H), 7.39 }s\\ ¢
no}-5,6,7,8- {dd, J =8.08, 3.03 Hz, 1 W
tetrahydro- HL7.02{t J=7.96Hz, 1
naphthalen-1-yloxy}- | H)6.96 (d, J = 8.59 Mz, 1
acetic acid H), 6.68 {d, J=8.08 Hz, 1 &

H), 6.60 (d. J = 7.33 Hz, 1 I
H), 4.65 (s, 2 H}), 4.32 - e
4.40 {m, 1 H), 2.54 - 2.68
(m, 1H),2.31-2.44 (m, 1
H), 1.72-1.84 {m, 1 H),
; 152-1.65{m,3H)

2-35(D) | [(R)-5-(3-Chloro-4- 8.20(d, J=8.34Hz, 1 H), 488° o
phenoxy- 8.02 (d, J=2.27 Hz, 1 H), o
benzenesulfonytami | 7.79-7.84 (m, 1H}, 748 a \©
no)-5.8,7 8- {(dd, 2 H)7.27 (1, = 7 .45 »
tetrahydro- Hz, 1 M), 7.43 (dd, § = o
naphthalen-1-yloxy}- | 8.21, 2.65 Hz, 2 H), 7.05 QO
acetic acid {t, J=783Hz, 1H)667

{dd,J =13.26, 771 Hz, 2 &
H}, 4.61-4.67 (m, 2 H), L
4.35-442(m, 1H), 2.55- o
2844{m,1H), 229- 241

{m,1H),1.72-1.86 (m, 1

H), 1.53 - 1.66 (m, 3 H) 4

2-38(D) | {{R)-5-[2-Chloro-4- 8.32(d,J=9.09Hz,1H), | 506"

{4-fluoro-phenoxy)- | 8.03 (d, J =8.84 Hz, 1 H), o <
henzenssulfonylami | 7.33 (4 J=8.84 Hz, 2 H}, N :Q/ \©\
no}-5,6,7,8- 7.27(dd, J =1162,3.54 “E’S“o F
tetrahydro- Hz, 2 H}, 7.05-7.12 (m, 1
naphthalen-1-yioxy}- | H), 7.02 {dd, J = 8.84,
acetic acid 253Hz, 1H),681(s,1

H), 6.68(c, J = 8.34 Hz, 1 /C

H), 4.65{s, 2H), 427 - oS

4.33(m, 1H),253-2.68

{m, 1 H),2.31-2.36 (m, 1

Hj, 1.84 - 1.90 (m,1 H),

152~ 168 (m, 3 H)

H), 1.71 -




453 pyridin-3-y1)-1J=2.0Hz, 1 H), 8.49 (s, 1 benzenesulfonylami H), 8.17 (d,J=8.8 Hz, 1 40

nol-5,6,7,8- H), 8.03 (s, 1 H), 7.98 (s, 4 % tetrahydro- H), 7.04 (t, J = 7.8 Hz, 1 Fini-s\\,,,
naphthalen-1-yloxyl- H), 6.74 (d, J = 7.8 Hz, 1 acetic acid H), 6.67 (d, J=7.8 Hz, 1 400

WO 2010/018113 PCT/EP2009/066158
- 70 -
237Dy | {{R)-5-[2-Chiora-4- 8.34 (d, d =909 Hz, 1 H), 522° o
{2-chioro-phenoxy)- | 8.05(d,J=8.84 Hz, 1 H}, ENPNP NP
benzenesulfonylami | 7.68 (dd, J = 7.83, 1.52 . U :

i nol}-5.6.7.8- Hz, t H), 7.47 - 7.52 {m, 2 HN)\S\\ = &
tetrahydro- H), 7.35-7.43 (m, 1 H), 0
naphthalen-1-yloxy}- | 7.25 (¢, J = 2.53 Hz, 1 H), Qij
acetic acid T06(t,J=796Hz 1H),

6,97{dd, J=8.84,253 Hz, 5
H), 6.75 (d, J = 7.83 Hz, L
1H)668(d& 8.08 Hz, o0
1 M), 4.66 (s, 2 H), 4.27 -
4.34 (m,1H),2.51-2.62
{m, 2 H), 1.806-1.92 (m, 1
H), 1.53 - 1.65 (m, 3 H)
2-38(D} | {{R)-6-[2-Chlorc-4- 834 (d, J=9.09Hz, 1 H}, 540°
(2-chloro-4-fluoro- 8.04(d, 4=884Hz, 1H) “ o
phenaxy}- 7.72 (dd, J=8.34,3.03 Hz, . D/ j::)
benzenesulfonylami | 1 H), 7.51(dd, J = 8.97, )‘s\ ;
nol}-5,6,7,8- 518 Hz, 1H), 7.35 - %
terahydro- 741(m, 1 H), 7.27 (4,
naphthalen-1-vioxy}- | J=2.53 Hz, 1 H),7.08 (1, J
acetic acid =796 Hz,1H), 698 (dd,J &
= 8.84, 253 Hz, 1 H), 6.75 L
{d, J=7.58 Hz, 1 H), 6.68 o o
(d, J = 8.08 Hz, 1 H), 4.65
{s, 2 H), 427 -4.34{m. 1
H}, 255 (d, J=11.62 Hz
2 H),1.81-1.93(m, 1 H),
1.54 -1.65(m, 3H)
2-39(D) | [(R)-5-(2-Chloro-4- | 8.32 (d,J=9.09 Hz, 1 H), 4887
phenoxy- 8.04 (d,J=8.84 Hz, 1H), “ ©
benzenesuifonylami | 7.47 - 7.53 (m, 2 H),7.30 kY :©/ @
no}5,6,7,8- {t.J=745Hz, 1H)7.26 g,
tetrahydro- (d,J=253Hz 1H) 7.18
naphthaien-1-vioxyl | - 7.22 {m, 2 H), 7.08 {t, @ij
acetic acid =7.96 Hz, 1 H), 7.04 {dd,
J=8.84, 253E—¥z'§H) -
6.80(d,J=7.58Hz, 1 H}, A
6.68 (d, J = 8.08 Hz, 2 H}, Ho” e
4.66 (s, 2 M), 4.27 - 4.34
{m, 1 H), 2.52- 2.60 {m, 2
M), 1.83-1.91 (m, 1 H},
1.55 -1 .65 {m,3H)
2-40(D) i {{R)-5-[2-Chloro-4- 8.34{d,J=9.08Hz, 1 H) 522°
{4-chloro-phenoxy)- : 8.05(d, J=8.84 Hz, 1 H),
benzenesulfonylami | 7.54 (d,J = 8.84 Hz, 2 H),
)

nol-5,6,7,8-
tetrahydro-

naphthalen-1-yioxy}-

acetic acid

7.32(d, J =253 Hz, 1 H
7.22-7.26 (m, 2H), 7.07
d,J = 8.84 Hz, 2 H), 6.80
(¢, J=7.83Hz, 1 H), 6.68
(d,J = 8.34 Hz, 1 H), 4.85
2 M), 4.25 - 4.34 (m, 1
), 2.51 -2.68 (m, 2 H),

84-1.92(m, 1H), 154-
65 (m, 3H)

o~

(s,
H
1
1




H), 4.64 (s, 2 H), 4.30 -

FOOFI

Hz, 1 H), 8.24 (d, J benzenesulfonyla=8.3 Hz, 1 H),8.11(d,J=F

1447 (m,1H),240(s,3 1H),233-245(m,2H),
1.69 (m, 3 H) 3-13(E) {5-[4-(2-Fluoro- 13.06 (br. 3,1 H), 8.38 (d, 455e pyridin-4-y1)-J=5.4

1.79 (br. 3,1 H), 147-

WO 2010/018113 PCT/EF2009/060138
-70 -

2-41D) 1 {{R)-5-[2-Chloro-4- 8.35(d,J=9.00Hz, 1), | 522°
{3-chloro-phenoxy)- | 8.06 (d, J = 8.84 Hz, 1 H),
benzenasulfonylami | 7.50 (d, J =7.83 Hz, 1 H), 0\\ :@ \Q
no}-5,6,7,8- 732-7.37(m,3H),7.15-
tatrahydro- 720{m,1H),7.05-7.12
naphthalen-1-yloxy} | {m, 2 H), 8.79 (d, J=8.08
acetic acid Hz, 1 H), 6.68 (d, J = 8.59

Hz, 1 H), 4.66 (s, 2 H),

427 - 435(m1 H), 2.53 - ,E
283(m,2H),1.82-192 e
{m,1H),1.54-1.67(m,3

H)

2-42(D) | {R)5-A-{4-Fiuoro- | 8.26 (d, J=8.34 Hz, 1 H), 540°
phenoxy)-3- 817 (d, J =2.27 Hz, 1 H),
trifluoromethyi- 8.09 (dd, J = 8.84,2.27 Hz,
benzenesulfonyiami H), 7.32 -7.38 (m, 2 H),
nok5.6,7,6- 726-730(m, 2H),7.13
tetrahvdro- (d,J =859 Hz 1H),7.04
naphthalen-1-vioxy}- | {t, J = 7.83 Hz, 1 H),
acetic acid 6.68(d. J=8.08Hz, 1 H),

6.63(d, J =7.58 Hz, 1 H},
464 (5,2H),4.34-4.41
{(m,1H},252-270{m, 2
H), 1.71 - 1.84(m, 1 H),
152-1.64{m,3H)

2-43(D) | {(R)-b-[4-(2-Chloro- | 8.26 (d, J = 8.34 Hz, 1 H), 556°
phenoxy)-3- 8.19(d,J=2.02Hz, 1H),
triflucromethyl- 8.09(dd, J = 8.84,2.27 Hz,
benzenesulfonylami | 1 H), 7.71 {dd, J = 7.96,
nokb,6,7,8- 139 Hz, 1 H), 749 -7.54
tetrahydro- (m,1H),735-745(m, 2
naphthalen-1-yloxy}- | H), 6.97 {(d, J =8.84 Hz, 2
acetic acid H), 6.68 (d, J =8.08 Hz, 1

H), 6.55 (d, J = 7.83 Hz, 1
H), 4.64 (s, 2 M), 4.36 {d,
J=7.83Hz, 1H),252-
2.68(m,2H), 1.71-1.82
(m, 1), 1.52-1.65(m, 3
H)

2-44(D} | {(R)-5-14-(4-Chloro- | 8.29 (d, J = 8.34 Kz, 1 H), 574°
2-fluoro-phenoxy)-3- | 8.19 (d, J = 1.77 Hz, 1 H), ;
triflucromethyl- 8.09 (dd, J =8.97,1.89 ’
benzenesulfonylami | Hz, 1 H}, ? 77 (dd,J = R ¢
no}5.6,7,8- 10.61,2.27 Hz, 1 H), 7.50 WY

¢ tetrahydro- {t, J=859Hz 1H)7.41- o
naphthalen-1-yloxy}- | 7.46 {m, 1 H), 7.21 (d,
acetic acid J=8.59 Hz, 1 H}, 7.01 (t
J=7.96 Hz, 1 H}, 6.88 (d, J L
=8.08 Hz, 1H). 657 (d, J HO
=7.83 Hz, 1H) 4.65 (s, 2
H), 4.33 -4.4:( 1 H),
252-2.68(m ) 174
(m, 1 H) 151 -1 5(m, 3
H)




nol]-5.6,7,8- 8.5 Hz, 2 H), 8.01 (d, J = tetrahydro- 8.5 Hz, 2 H), 7.81 (dt, J =\ 0 naphthalen-I-yloxyl-
5.4,1.7Hz,1H),7.67(s,1 aceticacidH), 7.04(t, J=8.1Hz,10. H),6.74(d,J=8.1Hz,1 H),
4.48 (m, 1 H), 244 (br. s, 2

6.68 (d, J =8.1 Hz, 1 0-..

H), 4.65 (s, 2 H), 4.29 -

WO 2010/618113 PCT/EP2009/060158
-T2 -
2-45(D} | {{R}-5-{4-(2-Chioro- | 830(d,J=8.34 Hz, 1 H), | 574°
4-fluoro-phenoxy}3- | 8.22 {d, J = 2.02 Hz, 1 H),
triftuoromethyi- 8.11(dd, J=8.72,2.18
benzenesulfonylami | Hz, 1 H), 7.79 {(dd, J =
nol-5,6,7,8- 8.34, 303 Hz, 1 H), 7.57
tefrahydro- {dd, J = 9.08, 5.05 Hz, 1
naphthaten-1-yloxy}- | Hj, 7.44 (td, 4 = 8.59, 3.03
acetic acid Hz, 5 H), 7.01 - 7.07 (m, 2
H), 6.71 (d, J = 8.08 Hz, 1
H), 659 (d, d=7.83 Hz, 1
H), 4.67 (s, 2 H), 4.36 -
444 (m,1H), 2585 -2.71
(m,2 H), 1.73 - 1.87 {m, 1
H),1.54-1.68(m, 3 H)
2-48(D) | [(R)-5-(4-Phenoxy-3- | 8.27 (d, J=8.34 Hz, 1 H), 522°
frifiuoromethyl- 8.18 (d,J =2.27 Hz, 1 H), Pl
benzenesulfonylami | 8.16(dd, J = 8.84,2.27
no-5,6,7,8- Hz, 5 H), 7.52 (t, J = 7.96 5 ¢
tetrahydro- Hz, 2 H), 7.32 (t, J = 7.45 TR @
naphthalen-1-vioxyl- | Hz, 1 H), 7.20 (d, J = 7.58
acetic acid Hz,2H), 714 {d, =884
Hz, 1 H), 7.04 (t, J = 8.08 s
Hz, 1 H), 6.69 (d, J = 8.08 L
Mz, 1 H) 6.63 (d,J =7.83 [ =ailiyet
Hz, 1 H), 4.65 (s, 2 H),
4.34-441(m, 1H), 2.61-
267 (m,2H), 1.73- 1.84
{m, 1 H), 1.53-165(m, 3
H)
247Dy | {(R)-5-[4-(4-Chloro- | 8.28(d,J = B.34 Hz, 1 H), 556°
phenoxy)-3- 8.18(d. J=177Hz, 1 H) F
trifluoromethyl- 8.10 (cd, J =8.72, 2.15 Hz, i
benzenesulfonylami | 1 M), 7.56 (d, J = 9.09 Hz ! ©
nol}-5,6,7,8- 2H),7.24(d, J = 9.09 Hz Y Q
tetrahydro- 2H;,7.21(d,J=884 Hz a
naphthalen-i-yioxy}- | 1 H), 7.04 (t, J = 7.96 Hz, @
acetic acid 2 H), 6.69 (d, J = 8.08 Hz, A
1H), 6.63 (d, J =7.83 Hz, be
1H), 485{s,2H), 4.35- w0 e
442 (m, 1H),252-264
(m,2H),1.72-1.84 (m, 1
H),1.52-165(m, 3H)
2-48(D) | {{R)-5-}4-{3-Chloro- | 8.28(d, J=8.34Hz, 1 556°

pheanoxy)-3-
trifluoromethyi-
benzenesulfonyiami
no}-5,8,7,8-
tetrahydro-
naphthalen-1-yloxy}-
acetic acid

M) 8.19 (d, J = 2.02 Hz, 1
M), 8.13 (dd, J = 8.72,
215 Hz, 1 H), 753 (t, J
8.08 Hz, 1 H}, 7.39 (d, J
1.01 Hz, 1H), 734 (¢, J
215 Hz, 1 H) ,7.27 (d, J
=8.84 Hz, 1 H), 7.17 (dd, J
=8.34,1.77 Hz, 1 H), 7.03
(t,J = 7.96 Hz, 1 H), 6.68
(d, J =8.34 Hz, 1 H), 6.6
(d, 4= 8.08 Hz, 1 H), 4.64
(s, 2 H), 4.34 - 4.43 (m, 1
H), 2.52 - 2.69 (m, 2 H},
1.72-1.84 (m, 1H), 1.52 -
166 (m, 3 H)

1o il

7.
7.
7.




'et OH H),1.71-1.85(m, 1 H), 1.47-1.64 (m, 3 H) 3-14(E) {5-[4-(6- Trifiuoromethyl- 9.20 (d, J = 2.2
Hz, 1 H), 8.49 (dd, J = 8.4, 2.2 Hz, 1 507FF --- F.pyridin-3-y1)- F H), 825 (d, J =8.3 Hz, 1
benzenesulfonylami H), 8.09 (d, J = 8.6 Hz, 2 S\ 40 no]-5,6,7,8- H), 8.06 (d, J = 8.4 Hz, 1 HN' tetra

hydro- H), 8¥99 il IPBE.E Hz, 1 PCT/EP2609/060158
-73 -
* Method of preparation C or D indicated in parentheses:;
a: MS [M+H]",

b: HRMS: [M+H]
EXAMPLE 3-1
5 Method E
{5-j4-{4-Fluoro-pyridin-2-yl)-benzenesulfonylaming]-5,6,7,8-tetrahydro-

naphthalen-1-vioxy}-acetic acid

F
<
=

N

O\\
HN’S\\O

HO™ ~0O
I5-{4-Bromo-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-iyloxyj-

Br
O\‘ /©/

HNTT

10 acetic acid ferf-butyl ester

4ok,

Starting with (5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl
ester (example 1-1, method A, 3™ step) (0.500 g, 1.8 mmol), diisopropylamine {(0.553
g, 2.1 mmolj and 4-bromobenzenssulfonyl chloride (0.465 g, 1.8 mmol), using the

15 method analogous to the one described for example 1-1, method A, 4" step, [5-(4-
bromo-benzenesulfonylamino)-5,8,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid
tert-butyl ester (0.53 g, 61%) was obtained. MS cald. for CozH2sBrNOsS 495, obsd.
496 [(M+HYT.



naphthalen-1-yloxy)- acetic acid H), 7.02 (t, J = 7.8 Hz, 1 H), 6.70 (d, J = 7.8 Hz, 1 FOO H), 6.63 (d, J =
7.8 Hz. 1 0 H), 4.50 (br. 3,2 H), 4.36 - 445 (m, 1 H), 2.54 - 2.6000H (m, 2 H), 1.78 (br. s, 1 H), 1.57
(br.s,3H) -81- a, 0ON 9.34(d,J=1.8Hz, 1 H).9.11 (d, J = 1.8 Hz, 1 H), 8.67 (br. s, 1 H), 8.24
(d, J = 8.6 HYC2H§/83808 - 8.18 (m, J = 8.4 Hz, 2 H), 8.03 (d, J = 8.4 Hz, BHEPHAIE 7.8 Hz, 1 H),
6.72 (d, J = 7.8 Hz, 1 H), 6.63 (d, J = 7.8 Hz, 1 H), 4.34 - 4.45 (m. 1 H), 4.05 (br. s,2 H), 3.43 (s, 3 H),
2.54 - 2.60 (m, 2 H), 1.77 (br. s, 1 H), 1.57 (br. 5,3 ) -8.47 (br. s, 1 H), 8.30 (d, J = 9.5 Hz, 1 H), 8.20
(d,J=8.6 ?Fﬁ%ﬂ%ﬁi@&)o%i-ﬂdmrﬂw?bgr%ﬂedﬂ&\@idm(iﬂid‘])s,@)ﬁfk(tét{hﬁﬁi?lﬂz, 1 H), 6-6(7 (d, J )=
8.0 Hz, 1 H), 4.65 (s, 2 H), 4.33 .- 4.44 (m,.1 H), 2.54 - 2.61 (m. 2 H), 2.34 (s, 3 H), 1.72 - 1.85 (m, 1 H),
1.56 (br. s, é‘ﬁ?’l‘ﬁ%@‘?‘?bﬁ.‘yéﬂxﬂ)ja&eﬁf(ﬁ?‘é 56?5?‘3’?(9’,‘ £$4§78.27 (d, J = 8.3 Hz, 1 H), 8.10 - 8.18 (d, J =
8.3 Hz, 2 H), 8.00 - 8.08 (m, 3 H), 7.87 - 8.00 (m, 1 H), 7.04 (t, F=7.8 Hz, 1 H), 6.74 (d. J=7.8 Hz, 1
H), 6.68 (d, J = 7.8 Hz, 1 H), 4.66 (s, 2 H), 4.34 - 4.51 (m, 1 H)¢267 (s, 3 H), 2.41 -2.47 (m, 2 H), 1.79
(hr. 9,1 H), 1.56 (hr. s,3 H) 13.08 (ix. s,1 H), 8.52 (dd, J = 4.9, 1.7 Hz, 1 H), 8.18 (d, J = 8.8 Hz, 1 H),
7.96 (d, J = 8.3 Hz, 2 H), 7.69 (dd, J = 7.6, 1.7 Hz,;L H) (dNJ = 8.3 Hz, 2 H). 7.35 (dd, J = 7.6, 4.9
Hz, 1 H), 7.00 (t, J = 7.8 Hz, 1 H), 6.66 (d, J = 7.8 Fys 1W)6.60 (d, J = 7.8 Hz, 1 H), 4.61 (s, 2 H),
4.34 - 4.45 (m, 1 H), 2.52 - 2.61 (m, 2 H), 2.45 (sH&H)5L.81 (br. s, 1 H), 1.60 (br. s, 3 H) 1 12.96 (br.
s, 1 H), 8.19 (d, J = 8.5 Hz, 1 H), 7.96 (d, J =8%H2+2 H), 7.68 (d, J = 8.5 Hz, 2 H), 7.61 -7.65 (m, 1
H), 7.42 - 7.53 (m, 3 H), 7.00 (t, J = 8.1 Hz, 7 (d, J = 8.1 Hz, 1 H), 6.62 (d, J = 8.1 Hz, 1 H),
4.65 (s, 2 H), 4.34 - 4 47 (m, 1 H), 242 - 2.64 (n, 2'H), 1.70- 1.93 (m, 1 H), 1.49 - 1.69 (m, 3 H)

e

To a degassed, stirred mixture of {5-(4-bromo-benzenesulfonylamino)-5,6,7,8-

tetranydro-naphthalen-1-yloxyl-acetic acid fert-butyl ester (150 mg, 0.30 mmol) in

9]

1,4~dioxane (10 mL) and a 1 M agueous solution of potassium carbonate (0.89 mL,
0.89 mmot) was added 4-fiucro-pyridine-2-boronic acid (51 mg, 0.36 mmol) and
tetrakis (triphenyiphasphine jpalladium(0) {16 mg, 0.014 mmol} under argon at room
temperature. The mixture was heated at reflux for 4 hours. After being cooled to

10 room temperature, the scolvents were removed under reduced pressure. The crude
residue was diluted with ethyl acetate (50 mL), washed with water (10 mL x 2 ), dried
over anhydrous sodium sulfate, and concentrated in vacuo {o give crude {5-[4-(4-
fluoro-pyridin-2-yl)}-benzenesulfonylaminol-5,6,7 ,8-tetrahydro-naphthalen-1-yloxy}-
acetic acid tert-butyl ester, which was used without further purification. MS cald. for

15 CorHaoFN2OsS 512, obsd. 513 [(M+H)'].

{5-[4-(4-Fluoro~pyridin-2-yl}-benzenesulfonylamino]-5,6,7,8-tetrahydro-
naphthalen-t-yloxy}-acetic acid



HO"--%0 00 WO 2010/018113PCT/EP2009/060158 - 83 - 3-23(F) F [(R)-5-(4'-Hydroxybipheny1-4-
sulfonylamino)- 5,6,7,8-tetrahydro-naphthalen-1-yloni-acetic acid OH 8.30 (t, J = 1.7 Hz, 1 H), 8.18
(d,J=8.7Hz,1H),795-8.09(m,6H),7.69 (t,J=7.8Hz,1H),6.99-7.07(m,1H),6.73(d,J=7.9
Hz, 1 H), 6.85Qa% 94813 Hz, 1 H), 4.56 (s, 2 H), 4.34 - 4.44 (m, 1 H), 2.58CIEEBRHFBEE. 2 63 (m, 2
H), 1.78 (m, 1 H), 1.58 (m, 3H) 12.97 (br. s, 1 H), 8.21 (d, J=8.3 Hz, 1 H), 7.97 (d. J = 8.6 Hz, 2 H),
7.74(dd,J=7.7,1.9Hz, 1 H), 7.68 (d, J = 8.6 Hz; 2°H), 7.50 (t,J=7.7Hz,1H), 7.46 (dd,J=7.7,1.9
Hz, 1 H), 7.00 (t, J =7.8 Hz, 1 H), 6.66 (d. J = 7.8 Hz, 1 H), 6.59 (d, J = 7.8 Hz, 1 H). 4.60 (s, 2 H),
4.35-4.45(m,1H),245-2.64(m,2H),1.74-1.86 (m, 1 H) .61 (br.s,3H) 8.12(d,J=85Hz1
H),498 7.89 (d, J =8.3Hz, 2 H), 7.72 (d, J =8.3 Hz, 2 H). 7.10 (d, J = 8.7 Hz, 1 H), 7.02 (t, J = 8.1 Hz,
1 H), 6.92-6.99 (m, 2 H), 6.691 (d, J =8.1 Hz, 1 H), 6 , 8.1 Hz, 1 H), 4.60 (s, 2 H), 4.33-4.43
(m, 1 H), 3.77 (s, 3 H), 3.73 (s, 3 H), 2.52 - 2.59 ms .80 (br. s, 1 H), 1.60 (br. s, 3 H)

HNTON
“o

O

L

HO "0
Starting with {5-[4-(4-fluorc-pyridin-2-yl)-benzenesulfonylaminoj-5,8,7,8-tetrahydro-
naphthaien-1-yloxy}-acetic acid terf-butyl ester, and using the method analogous to
the one described for example 2-1, 3" step, {5-[4-(4-fluoro-pyridin-2-yi)-
5 benzenesulfonyiaminoi-5,6,7,8-tetrahydro-naphthaien-1-yloxy}-acetic acid (9.3 mg,
7.2% over two steps) was obtained. MS cald. for CpsH21FN20sS 456, obsd. 457
[(M+H)"].

Exampie 3-2
10 Method F
[{R})- 5-{2’-Chioro-biphenyli-4-sulfonylamino}-5,6.7,8-tetrahydro-naphthaien-1-
vioxyl-acetic acid

[(R}- 5-(4-lodo-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen~1-yioxyl-
15 acetic acid ferf-butyi ester



WO 2010/018113PCT/EP2009/060158 - 84 - 3-27(F) RR)-5-(2',6'- Dimethoxy-biphenyl-
4-sulfonylamino)- 5,6,7,8-tetrahydronaphthalen-1-y4oxy)- acetic acid 498 40 0 t-r ao 3-28(F)
RR)-5-(2',5'- 12.97 (br. s, 1 H), 8.21 (d, 507 -.... Dichloro-biphenyl-4- J =8.7 Hz, 1 H), 7.97 (d, J
sulfonylamintb$: 28188343 2 H), 7.70 (d, J = 5,6,7,8-tetrahydro- 8.7 Hz, 2P ¥/ ERBPY4o¢138
naphthalen-1-yloxyl-

-76 -

AL

Starting with (R)-(5-amino-5,8,7,8-tetrahydro-naphthaien-1-yloxy)-acetic acid fert-
butyl ester (exampie 1-2, method B, 1% step) and 4-iodobenzenesulfony! chloride,
using the method analogous to the one used for example 1-1, method A, 4" step,

5 {R)-[5-(4-iodo-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1yloxyl-acetic
acid tert-butyl ester was obtained. MS cald. for CaoHasINOsS 543, obsd. 544
[(M+H)'T.

[(R)- 5-(2’-Chloro-biphenyl-4.sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-
10  vloxyl-acetic acid ferf-butyl ester

AL

To a mixture of 2-chlorophenylboronic acid (7 mg, 0.044 mmol) and polymer bound

tetrakis{iriphenylphosphine) paliadium (0.5 mmol/g, 11 mg, 0.0036 mmoal) in a

microwave vial was added (R)-5-(4-iodo-benzenesulfonylamino)-5,6,7,8-tetrahydro-
15  naphthalen-1-yloxy]-acetic acid tert-butyl ester (20 mg, 0.036 mmol} in 1:1

tetrahydrofuran:ethanol solution (1 mL), foliowed by 1 M potassium carbonate (0.05

mL, 0.048 mmol}. The resulting mixture was heated in a Biotage microwave at

110 °C for 15 minutes. The reaction mixiure was filiered, and washed with

dichloromethane. The combined filtrate was concenirated to dryness in vacuo to



8.6 Hz, 1 H), 7.61 (d, J = acetic acid 2.7 Hz, 1 H), 7.56 (dd, J = FHpir 8.6, 2.7 Hz, 1 H),7.01 (t, J FF
0. =8iHz, 1H),6.67(d,J= 8.1Hz 1H), 6.63(d,J=0 8.1Hz, 1H),4.64(s,2H), 4.32-4.45(m,
1 H), 2.43-FOH 2.64 (m, 2 H), 113- 1.87

10

15

20

WO 2016/018113 PCT/EP2009/060158

e ir I

give crude (R)-{5-(2’-chloro-biphenyl-4-suifonylamingc)-5,6,7,8-tetrahydro-naphthalen-
1-yloxyl-acetic acid tert-butyl ester, which was used in the next step without further
purification. MS caid. for CpsHz0CINOsS 527, obsd. 528 [(M+H)'].

[(R)- 5-(2’-Chloro-biphenyl-4-sulfonylamino)-5,8,7,8-tetrahydro-naphthalen-1-
yioxyl-acetic acid

HO™ "0
(R)-[5-(2'-Chioro-biphenyl-4-sulfonylamino)-5,6, 7, 8-tetrahydro-naphthalen-1-yloxy]-
acetic acid ferfi-butyl ester was treated with agueous lithium hydroxide (0.2 M, 1 mL.)
in tetrahydrofuran (1 mL) overnight, at room temperature. The reaction mixture was
concentrated in vacuo. Reverse phase HPLC (Pursuit C-18, 20 X 150 mm,
waier/acetonitrile/0.05% triflucroacetic acid) gave (R){5-(2'-chlora-biphenyi-4-
sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxyl-acetic acid (8.5 mg, 43% over
two steps). MS cald. for CaaH2oCINOsS 471, obsd. 472 [(M+H)™].

EXAMPLES 3-3 to 3-89
The following examples 3-3 1o 3-89 were prepared in the analogous manner to
examples 3-1 or 3-2, using methoc £ or method F, starting with naphthalene-1,5-diol,
commercially availabie or prepared brome or iodo aryi sulfonyl chiorides (4-
bromobenzenesuifonyl chioride, 4-iodobenzenesulfonyl chloride, 4-bromo-3-
methylbenzenesulfonyl chioride, 5-bromo-pyridine-2-sulfonyl chloride, 6-bromo-
pyridine-3-sulfonyl chioride) and the appropriate commercially available or prepared
aryl boronic acids.



(m, 1 H), 1.60 (br. s, 3 H) 3-29(F) f(R)-5-(2',5'-12.97 (br. s, 1 H), 8.14 (d, 466 Dimethyl-biphenyl-4-J =
8.3 Hz, 1 H), 7.92 (d, J 0 sulfonylamino)-= 8.5 Hz, 2 H), 7.57 (d, J = 5,6,7,8-tetrahydro-

naphthalen-1-yloxyl- 8.5 Hz, 2 H), 7.23 (d, J = 7.8 Hz, 1 H), 7.14 (dd, J = 40 acetic acid 7.8, 1.6 Hz, 1
H), 7.09 (d, VO 20104018¢184z 1 H), 7.00 (t, J= 8.0 Hz, 1 H), 6.67 (d, J =POI/ER D50 1), 6.61 (d, J

- 78 -

E xampie "H NMR (400 MHz, MS Structure

Nag.* Systematic Name DMSO-dg) & ppm [(M+H)

3-3(E) {5-[4-(2-Flucro- 13.00 (s, 1H),832(d,J= 455°
pyricin-3-yl)- 4.9Hz, 1H), 8.18 - 8.28 f
benzenesulfonyiami | {m, 2 H), 8.00(d, J= 8.3 o
nol-5.6,7 8- Hz,2H), 787 (d, =83 B
tetrahydro- Hz, 2 H), 7.53 (ddd, J = S
naphthaten-t-yloxy}- | 6.8,4.9,1.5 Hz, 1 H), 7.03
acetic acid {t, J=78Hz 1H), 871

{d,J=78Hz, 1H} 6.67
{d,J=7.8Hz, 1H} 4.64 ©
{s,21),433-446 (m, 1

H}, 2.50 - 264(m2H) er on
1.73-1.85(m, 1H), 1.59
{d, 3H)

3-4(E) {5-f4-{6-Fluoro- 12.95 (br.s, 1 H}, 8.68 (d, 457
pyridin-3-yt)- J=26Hz 1H) 841 {(id,J
benzenesutfonylami | =8.2, 2.7 Hz, 1 H), 8.19 o
no}-5.6,7,8- (d, J=88Hz, 1H),7.89- )
tetranydro- 8.06 (m, 4 H), 7.35 {dd, J = MY
naphthalen-1-vioxy}- | 8.2, 2.6 Hz, 1 H), 7.04 (1, J
acelic acid =78Hz, 1H),675(d =

78Hz, 1H), 667 (d, J=

7.8 Hz, 1H), 4.64 (s, 2 H), ©

427 -446 {m, 1H), 2.36- ;\
2681 (m,2H), 172-1.87 e oo
(m, 1 H), 1.48 - 1.64 (m, 3

H)

3-5(E) [5-(4-Pyridin-4-yl- 8.71(d,J =47 Hz, 2 H}, 439 "
benzenesulfonylami | 8.16 - 8.29 (m, 1 H), 8.06 !
no)-5,6,7,8- (d, J =83 Hz, 2 H), 8.00 o
tetrahydro- {d,J=8.3Hz,2H),7.82 X
naphthaien-1-yloxyl- | (d, J = 4.7 Hz, 2 H), 7.00 S,
acetic acid (t, J=80Hz1H) 6.68

{d, J=80Hz, 1H) 662
{d,J=8.0Hz, 1H), 4.28 -
451 (m, 3H), 251-2.64
(m, 2 H), 1.78 (br.s, 1 H),
1.57 {br.s, 3H)

3-6(E) {5-{4-{5-Fiuaro- 13.13(s5, 1H},8.88 (s, 1 457
pyridin-3-yk)- H), 8.63 (d, J = 2.4 Hz, 1
benzenesulfonylami | H}, 8.19(d, J=8.8Hz 2
nok5.6,7,8- H), 803 (d, J=83Hz2
tetrahydro- H), 7.96 (d, J=83Hz 2
naphthalen-1-yloxy}- | H), 7.02 (t, J = 8.0 Hz, 1
acetic acid H), 6.72(d, J =8.0 Hz, 1

H), 8.64 (¢, J=8.0Hz, 1
H}), 4.62 {5, 2 H), 4.28 -
443 (m, 1H), 251-2.64
(m, 2 H), 1.67 - 181 {m, 1
H), 1.54 (br.5,3H)




FO 8.0Hz 1H),4.61-4.67

(m, 2 H), 4.32-4.43 (M, 1FOH H), 2.53-2.70 (m, 2 H), F. 2.32 s,

3H),2.20(s,3H), 1.72-1.89(m,1H), 1.53- 1.66(m, 3 H)
W 2610/018113 PCT/EP2609/6060158
=79

3-7(E) {5-[4-(6-Methyl- 886(d, J=22Hz 1H), 453
pyridin-3-yl)- 817 {d,J = 8.3 Hz, 1 H), Oﬁ
benzenesulfonylami | 8.09 {dd, J=8.1,2.2 Hz 1
no}-5,6,7,8- H), 7.96 (s. 4 H), 740 (d, J
tetrahydro- =81 Hz 1 H), 6.98 (t, J = "
naphthalen-1-yioxy}- | 8.0 Hz, 1H), 6.66(d, J =
acetic acid 80Hz 1H),658(d, J=

8.0Hz, 1H),428-4.42

{m,3 H), 2.54 (br.s, 3 H), ©
251-2.64 (m, 2 H), 1.78 ;\
{br.s, 1H), 1.56 (br. s, 3 oo
H)

3-8(E) | (5-[4-{2-Methoxy- 12.93(br. s, 1 H}, 8.29 (¢, 469 -~
pyridin-4-yl)- J=54Hz, 1 H), 8.23 (d, J
benzenesulfonylami | =83 Hz, 1H}, 804 (d, J= ~ |
no}-5,6,7,8- 8.3 Hz, 2 H),7.97(d, J = .
tetrahydro- 8.3 Hz, 2H), 7.41 (dd, J = K
naphthalen-1-vtoxy}- | 54, 1.3 Hz, 1 H}, 7.23 (s, 1 o
acetic acid M), 7.04 (£, J =8.1Hz, 1

M), 6.73 (d, J =8.1 Hz 1
H),667(d J= 81Hz1 ©
H), 4.66 (s, 2H) 434~ ;L
445{m,1H),392(s,3 o
H), 2.45-2.62 (m, 2 H},
1.72-184(m, 1H), 1.56
{br.s, 3 H)

3-9(E) {5-f4-(6-Methyl- 13.20 (br.s, 1 H), 8.31 {4, 459 &
pyridin-2-yl}- J=86Hz 2H}, 817 (d, 3 . 1
benzenesulfonytami | =8.6Hz, 1 H), 7.7 (d,J = o N
nol-5,6,7,8- BBHz 2H),789(d, J= X
tetrahydro- 7B Hz, 1H), 7.841{t J= R
naphthalen-f-yloxy}- | 7.6 Hz, 1 H), 7.31(d, J =
acetic acic 7T6Hz, 1H),702(t J=

79Hz, 1H),673(d, J= ;

79 Hz 1H),6.65(d,J °
=7.9Hz, 1 H), 451 (br.s, ;\
2H),4.30-4.44{m, 1 H), eroH
2.57 {s, 3 H}, 2.45-2.62 {m,

2H),1.78 (br.s, TH). 1.55

(br.s, 3 H)

3-10(E) | {5-[4-{3-Methyl- 853(d,J =44 Hz, 1H), 453 #
pyridin-2-yl)- 819(d,J=7.6 Hz, 1 H), «
benzenesulfonylami | 7.96 (d, J = 8.2 Hz, 2 H), o A
no}+5,6,7,8- 7.78(d, J=8.2Hz, 3 H) h
tetrahydro- 737 (¢d, J =7.9,4.4 Hz, 1 Gl
naphthalen-1-yloxy}- | H}, 7.00(t, J = 7.9 Hz, 1
acetic acid H}, 6.59-6.68 (m, 2 H),

456 (br. s, 2 H), 4.38 (br

8, 1H), 2.45-2.62 (m, 2 H}, ©
2.35(s,3H), 1.7 {br. s, 1 )\
H), 1.58 (br.s,3H) or o




3-30(F)[(R)-5-(4+- 12.95 (br. s, 1 H), 8.17 (d, 509 10. Dimethylcarbamoyl- J =8.5 Hz, 1 H), 7.97 (s, 4
." biphenyl-4- H), 7.85 (d, J = 8.3 Hz, 2 sulfonylamino)- H), 7.55 (d, J = 8.3 Hz, 2 5,6,7,8-tetrahydro-
H), 7.03 (t, J=8.1 Hz, 1 naphthalen-1-y4oxyl- H), 6.73 (d, J = 8.1 Hz, 1 acetic acid H), 6.67 (d, J

=8.1 Hz, 1 _\I_Vq-]Z}J’Iﬂjlml(ig, 2 H), 4.32- PCT/EP2009/060158
- 80 -

3-11(E) | {5-[4-(6-Methoxy~ 12.98 (br.s, 1 H), 8.34 (d, 469
pyridin-2-yi}- J=88Hz 2H),817 (d,J
benzenesulfonylami | = 8.8 Hz, 1 H) 7.97(d, 4=
nol-5,6,7,8- 88Hz 2H) 7.85(dd, J=
tetrahydro- 83,73Hz, 1H) 771, J

! naphthalen-1-yloxy}- | =7.3Hz, 1 H), 7.04 (t, =

acetic acid 80Hz, 1H) 6.88(d J=

83 Hz, 1H),676(d, J=
8.0Hz 1H),667(d, J=
8.0 Mz, 1H), 4.65 (s, 2 H),
4.34-443{m, 1H), 3.99
(s,3H),243-248(m,2
H), 1?1—18 {m,1 H),
1.56 (br. s, 3 H)

3-12(E) | {5-[4-(5-Methyl- 12.70 (br.s, 1 H}, 8.79 (d, 453 =
pyridin-3-yl)- J=2.0Hz, 1 H) 849 (s, 1 g
banzenesulfonylami ; H), 8.17 {d, J = 8.8 Hz, 1 “
nol-5,6,7,8- H}, 8.03 (s, 1 H), 7.98 (s, 4 X
tetrahydro- H}, 7.04 {t J= 7.8 Hz, 1 %
naphthalen-t-vioxy}- | H), 6.74(d, J= 7.8 Hz, 1
acetic acid H), 6.67 (d,J=7.8 Hz, 1

Hj, 4.64 (s, 2 H), 4.30 -

447 (m,1H),240(s, 3 “

H), 233-245(m, 2H), ;\
179 (br.s, 1H), 1.47 - or o
1.69 (m, 3H)

3-13(E) © {5-[4-(2-Fluoro- 13.06 (br.s, 1 H), 8.38(d, 455 o
pyridin-4-yt)- J=564Hz 1H) 824 (d,J . \
benzenesulfonylami | =8.3Hz, 1H), 811 (d,J= o #
nol-5,6,7,8- 85Hz 2H),801(d, J= s
tetrahydro- 8.5 Hz, 2 H), 7.81 (dt, J = S,
naphthalen-1-vioxy}- : 5.4,1.7 Hz, 1 H}, 7.67 {s, 1
acetic acid ), 7.04 (t,J=8.1Hz, 1

H), 6.74 (d, J =8.1 Hz, 1

H) 668 (d, J=81Hz 1 ©

H), 4.65 (s, 2 H),4.29 - J\
4.48(m,1H), 244 (br. s, 2 e oo
H), 1.71 -1.85 (m, 1 H),

147 -184(m,3H)

3-14(E) | {5-[4-(6- 920(d, J=22Hz, 1H), 507 ?
Trifluoromethyl- 849 (dd, =84, 2.2 Hz, 1 Ay T
pyridin-3-yl)- Hj, 8.25 (d, J=8.3Hz, 1 g
benzenesulfonylami | H), 8.09 (¢, J=86Hz, 2 %
nel-5,6,7,8- H), 8.06 (d, J =84 Hz, 1 Y
tetrahydro- H), 8.02(d, J =86 Hz, 1
naphthaten-1-yloxy}- | H), 7.02 (1, J = 7.8 Hz, 1
acetic acid H),6.70(d, J =7.8 Hz, 1 ,

H), 6.63 (d, J=7.8Hz, 1 o,
H), 4.50 (br.s, 2 H), 4.36 - Py
445 {m, 1H), 2.54 - 2.60 oo
(m, 2 H), 1.78 {br.s, 1 H),

157 (br.s, 3 H)




4.45 (m, 1 H), 3.01 (br. s, 3 H), 2.96 (br. s,3 H), 2.42- 2.62 (m, 2 H), 1.71-1.86 (m, 1 H), 1.46 -
1.66 (m, 3 H) WO 2010/018113PCT/EP2009/060158 - 85 - 3-31(F) [(R)-5-(23'- Dimethoxy-biphenyl
4-sulfonylamino)- 5,6,7,8-tetrahydro- naphthalen-1-yioxyl acetic acid 8.13 (d, J =8.3 Hz, 1 H), 7.92 (d,
J = 8.6 Hz, 2VARIIPE{H3] = 8.6 Hz, 2 H), 7.16 - 7.23 (m, 1 H), 7.14 (dd, BEER04I9441581 H), 6.96 -
7.03 (m, 2 H), 6.61 - 6.69 (m, 2 H), 4.62 (s, 2 H), 4.33 -4.44 (m, 1 H), 3.87 (s, 3 H), 3.55 (s, 3 H), 2.50

-2.63 (M, 2 H), 1.71- 498 0 SO .

1.89 (m, 1 H), 180-- 1.69

3-15(E) I {5-[4~(2-Chloro-5- | 487
- methyl-pyridin-3-yl)- “
benzenesulfonylami SN
no}-5,6,7.8- Ry a
tetrahydro- ey
naphthalen-1-yloxy}- °
acetlic acid
A
I1B(E) | {9-[4-(5- 934(d,J=1.8Hz, 1 H)} 517 Sl
Methanesulfonyl- 9.11{d,J =18 Hz 1H;j, P
pyridin-3-yi}- BE7 (br.s, 1H), 824 (d,J /@é
benzenesulfonyiami | =8.6Hz, 1 H), 8.08-8.18 o
no}-5,6,7,8- (m, J = 8.4 Hz, 2 H), 8.03 it
tetrahydro- (¢, d =84 Hz, 2 H),7.02 e
naphthalen-1-vloxy}- | (t, J=7.8Hz, 1 H),6.72
acetic acid {d,J =7.8Hz, 1H),6.83
{d,J=78Hz, 1H),4.34 -
445 (m, 1 H},4.05(br.s, 2 ;\
H), 343 (s, 3H), 2.54 - o
280{m,2H), 1.77 (br. 5,1
H), 1.67 (br.s, 3 H)
3-17(E) | {5-[4-{6-Fluoro-5- 847 (br.s, 1 H),8.30 (d,J 469°
methyi-pyridin-3-yl} | =4.5Hz, 1 H), 820(d, J = ™
benzenesulfonviami t 86 Hz, 1 H), 7.90-8.10 St
nol-5,6,7.8- (m,4H),7.04(, 3=8.0 o\\
tetrahydro- Hz, 1 H), 6.74 (d,J = 8.0 N \\
naphthalen-1-yloxy}- | Hz, 1 H), 6.67 (d, J = 8.
acetic acid Hz, 1 H), 4.65 (s, 2 M),
4.33-444(m, 1H), 2.54 -
261 (m, 2 H), 234(5,3
Hi 1.72 -1.85 (m, 1 H),
1.56 (br. s, 3 H) o
3-18(E) | {5-i4-{2-Methyl- 12.97 (br.s, 1 H), .74 (¢, 453
pyridin-4-yl}- J=59Hz, 1 H), 827 {d,J @
benzenesulfonylami | =8.3Hz, 1 H), 8.10- 8.18 N
nol-5,6,7,8- (d,J =83 Hz, 2H},B.00- %
tetrahydro- 8.08 (m,3H),7.87-8.00 ity i\
i naphthaien-1-yloxy}- | {m, 1 H), 7.04 {1, =78
acetic acid Mz, 1H),6.74(d, J=78
Hz,1H),668(d, J=7.8
Hz, 1 H), 4.66 (s, 2 H},
434 -451 {m, 1 H), 2.67 )\
(5,3H),241-247 (m,2 e
H), 1.79 {br. 5,1 H), 1.56
(br.s, 3 H)




(m, 3H) 3-32(F) [(R)-5-(5'-Chloro-2'- 8.18 (d, J = 8.5 Hz, 1 H), 486 CL methyl-biphenyl-4- 7.94 (d, J
= 8.5 Hz, 2 H), IS sulfonylamino)- 7.61 (d, J = 8.5 Hz, 2 H), 5,6,7,8-tetrahydro- naphthalen-l-yloxyl-
7.40 (d,J=19Hz,1H),7.39(s,1H), 7.34 (d, J =le acetic acid 1.9 Hz, 1 H), 7.00 (t, J = 1-16

WO 2010/618113 PCT/EP2609/060158
R .
3-1E) | {(5-[4-(2-Methyl- 13.08 (br.s, 1 H), 8.52 {dd, | 453 #
pyricin-3-yl)- J=4917Hz 1H),8.18 N
benzenesulfonylami | (d, J =88 Hz, 1 H), 7.96 o
no}-5,6,7.8- (d, 4 = 8.3 Mz, 2 H), 7.69 hY
tetrahydro- {dd, J=7.6,1.7 Hz, 1 H), MY
naphthalen-i-yloxy}- | 7.65(d, J=8.3 Hz, 2 H),
acetic acid 7.35(dd,J=7.6,49 Hz, 1
H), 7.00 (t, J = 7.8 Hz, 1
H), 6.66 (4, J=7.8 Hz, 1 ©
H) 6.60 (d,J=7.8Hz, 1
HY, 4.61 (s, 2 H), 4.34 - er o
445 (m,1H),252-2861
(m, 2 H), 2.45 (s, 3 H),
1.81 {br. s, 1 H), 1.60 (br.
8, 3 H}
3-20(E) | [5-(2-Chloro- 12.96 (br.s, 1 H), 8.19 (d, 472
biphenyl-4- J=85Hz,1H), 786 d,J O
sulfonytamino}- =8.5Hz, 2H}, 7.68(d,J= . O
5,6,7 8-tetrahydro- B85 Hz, 2H),7.61-7.65 X o
naphthalen-i-yloxyl- | (m, 1 H), 7.42-7.53{m, 3 TR
acetic acid H} 7.00(t J=8.1Hz, 1
H), 6.67 (d,J =81 Hz 1
H), 6.62 (d, J =8.1 Hz,1
H), 4.65 (s, 2 H), 4.34 - v
447 (m,1H), 2.42 - 2.64 L
{(m, 2 H),1.70 - 1.83 (m, 1 e
M), 1.49-1.88{m, 3 H)
3-21(F} | [5-(3-Chloro- 472
biphenyl-4-
sulfonytamino)- I = o
5,6,7 8-tetrahydro- A
naphthalen-1-yloxy}- HY
acetic acid
o]
HO/(O
3-22(F) | [5-(4"-Chioro- 472 o
biphenyi-4- O
sulfonylamino)- . O
5.6,7,8-tetrahydro- o
naphthalen-1-yloxy}- LA
acetic acid
Q
HO/QO




8.0 Hz, 1 H), 6.66 (d, J =

1 H), 2.37 -

13.01 (br. s, 1 H), 8.17 (d, 509

1.59 (br. s,3 H) 3-33(F)[(R)-5-(3-

8.0 Hz, 1 H), 6.60(d, J = *41, 8.0 Hz, 1 H), 4.60 (br. 5,210 H), 4.39 (br. s,
2.59 (M, 2 H) 222 (s 30H H), 1.73 - 1.87 (m, 1 H),

WO 2010/018113 PCT/EP2009/060158
83 .
3-23(F) | [(R)-5-{4"-Hydroxy- 454 [
. hiphenyl-4- Q
suifonylaminec)-
5.6,7 8-tetrahydro-
naphthalen-1-ylioxyj- O
acetic acid ’?"T}f“
4(.9
o
3-24(F) | [(R)-5-(3-Acetyi- 8.30(t, J =17 Hz, 1 H), 480
biphetiyl-4- 8.18{d,J =87 Hz, 1 H}, 0
suifonyiamino)- 795-809(m,6H),7.6%
i 5,6,7 8-tetrahydro- {t, J=78Hz, 1H),6.89-
naphthaten-1-vioxy}- | 7.07 (m, 1 H),8.73(d,J =
acetic acid 79 Hz, 1H),6.65(d,Jd= e
8.1 Hz, 1H), 4.56 (s, 2 H), -
4.34 - 4.44 (m, 1 H), 2.54 %
{s,3H),250-263(m,2 J
H), 1.78 (m, 1 H), 1.58 (m, e
3 H} o
3-25(F) 1§ [(R)-b-(2',3- 12.97 (br. s, 1 H), 8.21 (d, 507 °
| Dichioro-biphenyl-4- | J =8.3 Hz, 1 H),7.87 {d,J O .
| sulfonylamino)- =86 Mz 2H} 7.74 (dd, J
| 56,7 8-tetrahydro- | =7.7, 1.9 Hz, 1 H), 7.68 Q
naphthalen-i-yloxyl | (d, J=86Hz, 2H), 7.50
acetic acid (t, J=7.7Hz, 1H),7.46 s
(dd, J=7.7,19Hz, 1H} % ©
7.00{ J=7.8Hz, 1H)
6.66(d, J=7.8Hz, 1 H}, s
6.59 (d,J = 7.8 Hz, 1 H), e
| 460 (s, 2H),4.35-4.45 o
(m,1H),245-264(m, 2
H), 1.74 - 1.86 (m, 1 ),
1.81{br.s, 3H;
3-26(F) | [(R)-5-(2"5 8.12(d, J=85Hz 1H) 498 |
Dimethoxy-biphenyl- | 7.89 (d,J = 8.3 Hz, 2 Hj, O
I 4-sulfonylamino)- 7.72(d, J =8.3 Hz, 2 H), o
5,6,7 8-tetrahydro- 740 (d,J=8.7Hz 1H)
naphthalen-t-vioxy}- | 7.02 (t, = 8.1 Hz, 1 H), Q
9

acetic acid

6.92 - 6.99 (m, 2 H), 6.69
{d, J= 8.1 Hz, 1 H}, 6.66
{d,J=8.1Hz, 1H)4.60
(5,2 M), 4.33-4.43 (M, 1
M), 3.77 (s, 3H), 3.73 (s, 3
H), 2.52 - 2.59 (m, 2 H),
1.80 (br. s, 1 H), 1.60 (br.
s, 3 H)




Dimethylcarbamoyl- J = 8.5 Hz, 1 H), 7.96 (s, 4 biphenyl1-4- H), 7.86 (dt, J = 7.6, 1.6 sulfonylamino)-
Hz, 1 H), 7.78 (t, J=1.6 5,6,7,8-tetrahydro- Hz, 1 H), 7.59 (t, J ..= 7.6 naphthalen-1-yloxyl- Hz, 1 H),

7.46 (dt, J=7.6, acetic acid 1.6 Hz, 1 H), 7.03 (t, J= 8.1 Hz, 1H), 6.73(d,J= 8.1 Hz, 1 H), 6.66
(d, J= W 2010/018113 PCT/EP2009/660158
-84 .

327(F) | [(Ry¥5-(2'6"- 498 O
Dimethoxy-biphenyl- ~y ~
4-sulfonyiamino)-

5.6,7 8-tetrahydro- Q
naphthaten-1-yioxyl}-
acetic acid s
Lo
O
A
OH

3-28(F; | [(Ry-5-(2"5" 12.97 (br.s,1H), 821 (d, 507 EAVEEN
Dichioro-biphenyi-4- | J =8.7 Hz, 1 H), 7.97 (d, J 3 S,
sulfonylamino)- =87Hz, 2H),7.70(d, J= /l\

' 56,7 8-tetrahydro- | 8.7 Hz, 2H), 7.67(d, J= 3
naphthalen-1-yloxy]- | 8.6 Hz, 1H), 761(d, J = 5
acetic acid 27Hz, 1H), 7.56(dd, J= o

8.6,27Hz, 1H),7.01(t.J N
=8.1Hz, 1H)667{(d J=

81Hz1H)663(dJ &

8.1 Hz, 1H), 464 (s, 2H) 04(
432-445(m, 1H),2.43- o
264{m,2H), 1.73-1.87

{m, 1 H), 1.60 (br.s, 3H)

3-29(F) | [(R)-5-(2"5" 12.97 (br. s, 1 ¥}, 8. 14( 4686
Dimethyl-biphenyl-4- | J = 8.3 Hz, 1 H) 7.92 (d J O
sulfonyiamino)- =85Hz,2 H) 57 (d, J =
56,7 8-tetrahydro- | 8.5 Hz, 2H), 7.23 (d, J = O
naphthalen-i-vloxy}- | 7.8 Hz, 1H}, 7. 14( =
acetic acid 7.8,1.6Hz 1 H) 7.09(d,J e

=16Hz, 1H),7 OO(J | ©
80Hz TH),867(d, J=

80 Hz, 1H), 6861(d, J= 4

8.0 Mz, 1H), 461-4.67 OJ
{m,2H),432-443 (m, 1 o

H}, 2.53-2.70 (m, 2 H),

2.32 (s, 3 H), 220(5, 3 Hj,

1.72-1.8%(m, 1H),1.53-

1.68 (m, 3 H)

3-30(F) | [(R)»-5-(4- 12.95 (br.s, 1 H), 8.17 {d, 509 N
Dimethylcarbamoyl- | J =8.5 Hz, 1 H), 7.97 (s, 4 '
biphenyi-4- H),7.85(d,J=83Hz?2
sulfonylamino)- H), 785 (d,J =83 Mz, 2
5,8,7 8-tetrahydro- H), 7.03{t J=8.1Hz,1
naphthalen-i-vioxy} | H), 6.73(d,J=8.1Hz 1
acetic acid M), 6.67 (d,J=81Hz1

H), 4.64 (s, 2H) 432—

4.45(m,1H), 301({br.5 3 4
H), 2.96 (br. s, H) 242-

262{(m,2H),1.71-1.86 o

{m, 1H) 1.46-1.66 {m, 3

H)




8.1 Hz, 1 H), 4.61 (s, 2 H),

429 - 451 (m, 1 H),3.02" (bra, 3 H), 2.96 (br. 5,3 H), 2.42 - 2.62 (m, 2

H), 1.71-1.87 (m,1H),1.57 (br.s, 3H) 3-34(F)[(R)-5-(2,4'- 466 Dimethyl-biphenyl-4-

sulfonylamino)- 41

WO 2010/618113 PCI/EP2009/600158
-85 -

3-31(F) | [(R)-5-(2°3- 813 {d,J =83 Hz, 1 H), 498 1
Dimethoxy-biphenyl- | 7.92 (d, J = 8.6 Hz, 2 H}, O
4-sulfonylamino)- 7.71{d,J =8.6Hz 2Hj, S
5,6,7,8-tetrahydro- 716-723(m, 1H),7.14
naphthalen-1-vioxyl- | (dd,d =85,1.9Hz, 1 H}, O
acetic acid 6.96-7.03{m,2H)},6.61- e

6.69 (m,2H), 462 (s, 2 &
H), 4.33 - 4.44 {m, 1 H), %
3.87 (3,3 H),3.55(s, 3H), J
250-2.63(m, 2H), 1.71- e

1.89 (m, 1 H), 1.50 - 1.69 o

{m, 3 H)

3-32(F) | [(R)-5-(5-Chioro-2'- | 8.18(d,J =8.5Hz, 1 H), 486 o
methyl-biphenyl-4- 784 ({d, J=856Hz, 2H} O
sulfonytamino)- 761(d,J=85Hz, 2H),

5.8,7 8-tetrahydro- | 7.40{d, J = 1.9 Hz, 1 H) Q
naphthalen-1-yloxyl- | 7.39 (s, 1 H), 7.34 (&, J =
acetic acid 1O Hz, 1H),700(, Jd= o
8.0 Hz, 1 H), 6.66(d, J = % °
80Hz, 1H),660(d, J=
8.0Hz, 1H},460(br.s,2 ©
H), 4.39 (br.s, 1 H), 2.37 - 04(
259 (m, 2H),222(s, 3 on
H), 1.73 - 1.87 (m, 1 H),
159 (br.s, 3HY
3-33(F)  [(R)F-5-(3- 13.01 (br.s, 1 H), 8.17 (G, 509
. Dimethyicarbamoyl- (| J=85Hz 1H}, 796 (5,4 -
biphenyi-4- H).7.86(dt,J=76, 186
sulfonylamina)- Hz, 1H),7.78 (L, J= 16
5,6,7 B-tetrahydro- Hz, 1H), 758 (t,J=7.6
naphthalen-1-yloxyl- | Hz, 1 H), 7.46 (dt, J = 7.6,
acetic acid 18 Hz, 1H),7.03(tJ=
8.1 Hz, 1H),8673(d,J=
8.1 Hz, 1H), 666(d,J=
8.1 Hz, 1 H), 461 (s, 2 H), i
429-451(m, TH), 3.02 oo
(br.s,3H),2.96(br. 5,3
H) 242 -2.62 (m, 2 M},
1.71-187 (m, 1H), 1.57
(br.s, 3 H)

3-34(F) | [(R)-5-(2,4- 466
Dimethyl-biphenyl-4- O
sulfonyiaming}-

5,8,7 B-tetrahydro-
naphthalen-1-yioxyl- ‘
acetic acid i




5,6,7,8-tetrahydronaphthalen-1-yloxyl- acetic acid 41 -acL 4/411 WO
2010/018113PCT/EP2009/060158 - 86 - 8.09 (d,J=8.7 Hz, 1 H), 7.78 - 7.82 (m, 1 H), 7.71 7.78 (m,
1H), 742 (d,J=79Hz,1H),7.38(t J=75Hz, 1H),7.16-7.27 (m, 3H), 7.05(t, I =7.9 Hz, 1 H),

6.72 (d, J = WO H2U/418136.67 (d, J = 7.9 Hz, 1 H), 4.63 (s, 2 H), 4.32 - 4. BOTHE2DMNP60138 2.61 (m. 2
H), 2.38 (s, 3 H), 2.32 (s, 3 H), 1.70 - 1.95 (m, 1 H), 149- 1.70 (m, 3 H)
7.81(d,J=1.3Hz, 1 H),7.73-7.78 (m, 1 H), 7.55¢d,-J = 8.3 Hz, 2 H), 7.43 - 7.47 (d. J = 8.3 Hz, 2 H),

8.12 (d, J = 8.5 Hz, 1 H),

7.02(t,J= E.g,ggg;)l FfRRHE 60, I = 8.4 &w & Tk £703 (=84 b T H) 447 (0r's; 4733 -
4.43 (m, 1 H), 2.51 -2 Bﬁlénulﬁlﬁhnﬁ 82 (678- F:‘I)}ZI(rG?% H1.B81(m, 1 H), 1.47 - 1.65 (m. 3 H)/13.02 (br.
s,1 H), 8.07/(d, J = 8/” FI O*r 78 (C ;Jm T§ ?H)1 ?70 -7.74 (m|1H), 7.41 (d, }=8.1 Hz, 1
H), 7.34 (d, J = 8.9 Hz, ' 7e§§: 7007 (m, 1 H), 6.67 - 6.73 kps 1 H), 6.62 -
6.67 (m, 1 H), 4.54 (c aéld26 % 5|, :ﬂ_rhl)? ésQeiq,7b 619 Hz, 2 H), 2.42 - 2.62 (@&=2 H), 2.33 (s,
3 H), 114- 1,88 (m, 1 H),1.51 1.67 (m,| 3+, H), :%7 ¢J=6.9 Hz, 3 H) WO %Q °
2010/018113PCT/EP2009/060158 - 87| 3- éﬂﬁfg )255(491 I\/ethoxy- 2,3 5-trimefylipheny1-4-
sulfonylamino)- 5,6,7.8-tetrahydro- naphthglen-b- ¢ acid 510 ul HO,(
261 (m, 2H 238(3 3
)232(53H)170— !
1.95 (m, 1 H), 1.49-1.70
(m, 3 H)
3-36(F) | [R)}-5-(2.2- 466
Dimethyl-biphenyl-4-
sulfonylamino)-
5,6,7 ,8-tetrahydro-
naphthalen-1-vloxy}-
acefic acid
|
337(F) | [[R1-5-(4Chioro-2- | 812(d,J = 8.5Hz, 1 H), 486
methyl-biphenyl-4- | 7.81(d, J = 1.3 Hz, 1 H),
suffonylamino)- 7T73-778(m,1H), 7.55
5,6,7 8-tetrahydro- | (d,J =83 Hz, 2 H), 7.43 -
naphthalen-1-yvloxyl- 1 7.47 {d, J = 8.3 Hz, 2 H},
acetic acid T02{tJd=84Hz 1H),
6.67 (d, J = 8.4 Hz, 1 H),
663 (d,J = 8.4 Hz, 1 H),
447 (br.s, 2 H), 433 -
4.43(m, 1H),251-262
{(m, 2 H), 2.32 (s, 3 H},
1.67 - 1.88 (m, 1 H), 1.47 -
1.65 (m, 3 H)
3-38(F) | [(R)-5-{4-Ethoxy-2- | 13.02 (br.s, 1 H), 8.07 (d, 496 _
methyl-biphenyl-4- | J =87 Hz, 1 H), 7.78 (d, J
. sulfonylamino)- =1.3Hz, 1 H),7.70-7.74 )
5,6,7 8-tetrahydro- | {m, 1 H), 7.41{d, J = 8.1 =
naphthaien-i-yloxyl- | Hz, 1 H),7.34(d, J=88 T
acetic acid Hz, 2H),7.02(d, J=89 ot
Hz, 2 H}, 6.98 - 7.07 (m, 1 N
H), 6.67 - 6.73 (m, 1 H), fory
6.62-6.67 (m, 1H),4.54
(s, 2 H), 426 - 4.45 {m, 1 ot
H), 4.09{q, J =69 Hz, 2
H), 2.42 - 2.62 (m, 2 H),
233(5 3H), 1.74-1.88
(m,1H),1.51-167(m,3
LR 36 (t, J=6.9Hz, 3H)




JI""1FIN-ror,, "1", 3-40(F) [(R)-5-(3',4'- Dichloro-2-methyl- bipheny1-4- suffonylamino)-

5,6,7,8-tetrahydro- naphthalen-1-yloxy]- acetic acid 521 40 a 40

** 00 3-41(F) [(R)-5-(31-Nitro-

biphenyl-4- sulfonylamino)- 5,6,7,8-tetrahydro- naphthalen-1-yloxyl- acetic acid 13.09 (br. s, 1 H), 8.56
(t, J = 1.9 H¥A20/81803ddd, J = 8.0, 2.3, 1.0 Hz, 1 H), 8.27 (ddd, J = 8 BCE/EFIeP{0P148 ) 8.22 (d, J
= 8.5 Hz, 1 H), 8.07 (d, J = 8.6 Hz, 2 H), 8.00 (d, J = 8.6 Hz, 2 H), 7.83 (t, J =8.0 Hz, 1 H), 7.04 (t, J =
7.9 Hz, 1 H),6.75(d, J= 7.9 Hz, 1 H), 6.67 (d, J = ¥ Hz, 1 H), 4.63 (s, 2 H), 4.30 - 4.44 (m, 1 H),

2.42 - 2.62 (W8:38(F),

Dichloro-bip
e0

henyl1-4-

RS- 8k Rn L H), 1587 (brs, 3 H) 483

gultoripiaethiho)- 5
biphenyl-4- )
sulfonylamino)-

5,8,7 8-tetrahydro-
naphthalen-1-yloxyl-

40 % d0

6,7,8-tetrahydro- naphthalen-1- yloxyl acetic ac

X

HOU 3-42(F) [(R)-5-(2',4'-

507

is.\\4

Dichloro-biphenyl-4-
sulfonylamino)-
5,6,7 8-tetrahydro-
naphthalen-1-ytoxy]-
acetic acid

acetic acid U
—

3-40(F) | [(R)-5-(3 4" 521 _a
Dichloro-2-methyl- O
biphenyl-4-
sulfonytamina)-
5,8,7,8-tetrahydro- O
naphthalen-1-yloxy]- dma

i aci 7
acetic acid L

3-41(Fy | {R)-5-(3-Nitro- 13.00 (br. s, 1 H), 8.56 (§, J 483 5
biphenyl-4- =1.9 Hz, 1 H), 8.30 (ddid, J O P
sulfonylamino}- =8.0,2.3,1.0Hz, 1 H), O W
5.6,7 B-tetrahydro- 827 {ddd,J=28.0,16.10 ) <
naphthalen-1-yloxyl- | Hz, 1 H), 8.22 (¢, J=8.5 CIAY
acetic acid Hz, 1 H), 8.07(d,J= 8.8 -

Hz,2 H), 8.00(d, J = 8.6 CO
Hz,2 H), 7.83(t, J= 8.0 !
Mz, 1H), 7.04 {t, J=7.9 L
Hz, 1+),6.75{d, J=7.9 wo” O
Hz, 1 H}, 6.67 {d, =79
Hz, 1 H), 4.63 (s, 2 H),
4.30-444 (m, 1H), 2.42-
262 (m 2H),173-1.87
{m, 1 H), 1.58 {br.s, 3 H)
3-42(F) | [[R)-5-(2'4- 507 o




IPOHO -89- 13.05(hr.s,1H),8.14(d,J=8.5Hz, 1 H),7.85-7.99 (m, 4 H),7.63(t,J=15Hz, 1
H), 7.58 (dt, J= 7.7, 1.5 Hz, 1 H), 7.44 (t. J = 7.7 Hz, 1 H), 7.33 (d, J = 7.7 Hz, 1 H), 7.03 (t, J = 8.0 Hz,
1H), 6.74 (d, J=8.0 Hz, 1 H), 6.66 (d, J =8.0 Hz, 1 H), 4.61 (s, 2 H), 4.33-4.43 (m, J =7.5 Hz, 1 H),
3.00 (quin, POa@4PAsNtH), 2.42 - 2.62 (m, 2 H), 1.70 - 1,88 (m, 1 H), 1. FEPEEPHHOBIEH 1.28 (d, J =
-0 ((R)-545-(3-tert-Buty1-5-methyl-phenyl)-pyridine-2- sulfonylaminok
5,6,7,8-tetrahydro-naphthalen-1-yloxyl-acetic acid- #OO 12.97 (br. s, 1 H), 8.18 (d, J = 8.5 Hz, 1 H),

6.8 Hz, 6 H)

7.85 - 8.02 (P

6.92 (dt, J =

il
10.9, 1.
4.44 (m, 1 H), 3.87 (

(br. s,1 H), 9.10 (d, J =

=8.2Hz, 1H
H), 7.06 (t, J

-91 - 12.98

H), 7.70 (t, J

B, TR e i0, LY dZer st nY 496l F 1997z, TH), 704 I =81 Hz, 1 H),

bk -BinH DWS (d, .J»——18311H2HIH PEI6Y (d, J = 8.1\Hz, 1 H), 465( H), 4.33 -
Ss'f y*eir 271(: j? g 0‘(m 1 H), 1.56 (d, J =.5. H) | 13.02
ﬁp X NS 1H),8.33(dJ 8@% le)8 5(d, J

=7.7 Hz, 1 H), 701(’tJ 8.0 Hz, 1 H),

H), 4.34 - 4.4

12.99 (hr. s,
7.87 (dt, J =

15 (m, 1 H), 241 -2.72 (m, 2
1 H), 8ﬂ5(d J=8.3Hz 1

), 7.71 (F,aebttd)acﬂ 66 (d 3 7795' d:-]z _Jsbihz724r8)(t
= 7.9 Hz, 1 H), 6.89 (d, J = 789 {4z 18! 66?f)(d J=79Hz 1
-4.60 (M, 1 H), 2.95 43.07 (M. 1 H), 2.
br. slH) 8.10-8.17 (m,
= 7.9 Hz, 1 H), 7.55 (s, 1 H) %&z(zdwlﬁg?zmz

d=7.7Hz;1 90(d,J=7.7 zl
4(s 2 H), 4.
1.94 (m, le °128(d J= 68Hz{6H)

5
Eadﬁ)z%%m;agﬂée 1.4 Hz, 1 H),786 (dd, J = 6.6, 1.7 Hz, 1

LH),7.41(t,J 7.7 Hz, 1 H), 7.26 (d, J

%aé Qﬁﬁsi’;‘%i&g) 6.67 (d, ‘J 8.3 Hz, 1 H). 4.65 (s, 2
1'§ i

266/~ 1.88 (m, 1 H), 1.40 - 1.66 (m, 3 H)

I(-IIT):BHI)Z(tJ 1.6 Hz,

1 H), 7.96/(dt, J = 7.9, 1.6 Hz, 1 H).

(t, J = 7.6 Hz, 1 H), 1
J=7.9Hz, 1H), 46

1.68 - 1.86 (

AIHER HEBHY.

771 (t, J
Kg),}fi % Hz
it b o3l 44

m, 1 H), 186-7B&5{mc8-H)

naphthalen-1-yloxyl-
acetic acid

23700 (przs.1 H)871§

7.584%A, 1 H), 7.50 - 7.55 (m, /Hj 744

wﬁgi*gi p‘ﬁv 1 H), 6.69 (d, J = 7.9 Hz, ¥H), 6.67 (d,
qgln,,—69Hz!1H)242- ,Z;H),
l

nmt dzl er&gmz 6
7.31-7.37 (m, 1H), 7.03
{t, J=81Hz 1H) 6.73
{d, J = 8.1 Hz, 1 H), 6.66
(d, J = 8.1 Hz, 1 H), 4.59
(br.s, 2 H), 4.31 - 4.44 (m,
H), 2.57 (s, 3H), 2.53 -
258 (m, 2 H), 1.68 - 1.87
(m, 1 H), 1.57 (br.s, 3 H)

H) |

HN \\

sulfanylamino}-

5,8,7 8-tetrahydro-
naphthalen-1-yioxy}]-
acetic acid

3-45(F) | [(R)-5-(3-tertButy- | 13.12 (br.s, 1 H), 8.14 (d, 508
5.methyl-biphenyl- | J=8.7Hz, 1 H},7.92-
4-sulfonyiamine)- 796(d,J=87Hz 2H), O
5.6,7 8-ietrahydro- 790(d,J =8.7Hz, 2 H), % O
naphthalen-1-yioxyl | 7.52 (s, 1 H}, 7.39 (s, 1 H), e
acetic acid 7.29(s, 1 H), 7.03(t, J = 1
8.0 Hz, 1 H), 6.74 (d, J = Q:j ;
8.0Hz, 1H),666(d,J=
8.0 Hz, 1H), 461 (s, 2 H), ©
4.31-4.48(m, tH), 2.45 - /Q
264 (m, 2H),240(s,3
HY, 1.67 - 1.88 (m, 1 H),
1.47 - 1.65 (m, 3H), 1.34
(s, 9H)
3-46(F) | [(R)-5-(3- 12.93 (br.s, TH}. 8.20(d, 506
Trifluoromethyi- J=85Hz, 1H),8.07- O )
biphenyl-4- 816 (m,.2H) 803 (d. J=
8.7 Hz, 2H),7.98(d, = ¥
8.7 Hz, 2H),7.82(d, J =
8O Hz, 1H),7.77(t. J =
8.0 Hz 1H),7.04(t J=
8.0Hz 1H),875(d, J=
80Hz, 1H),667(d, J=
8.0 Hz, 1H),4.62 (s, 2 H),
4.34 - 445 (m, 1H), 2.51 -
2.58(m,2H), 1.72-1.83
(m, 1 H), 1.49- 166 (m, 3




12.99 (br. s,1 H), 8.15 (d, J = 8.3 Hz, 1 H), 8.12 (t, J = 1.6 Hz, 1 H), 7.96 (dt, J = 7.9, 1.6 Hz, 1 H), 7.87
(dt,J=7.9,1.6 Hz, 1 H), 7.71 (t, I = 7.9 Hz, 1 H), 7.55 - 7.58 (m, 1 H), 7.50 - 7.55 (m, 1 H), 744 (t, J =
7.6 Hz,1H),7.33(d,J=7.6Hz, 1H),7.01(t,J=7.9Hz, 1 H),6.69 (d,J=7.9Hz, 1 H), 6.67 (d,J =
7.9 Hz, 1 H)WAQ41(41811p), 4.31 - 4.47 (m, 1 H), 2.99 (quin, J = 6.9 Hz, 1 PyTEF200906415n, 2 H), 1.68 -
1.86 (m,1 H), 1.46 - 1.65 (m, 3 H), 1.27 (d, J=6.9 Hz, 6 H) WO 2010/018113PCT/EP2009/060158 -
92 - 3-58(F) [(R)-5-(4'-Methoxy- 3'.5'-dimethyl- biplgenyl-3- sulfonylamino)- 5,6,7,8-tetrahydro-

naphthalen-LayiorE; aqetiGapdodedys (PTaod B s8i 18, ehadiE 83 Higpl H), 8:08(t I =16Hz 1 H),
7.91 (dt, J =|7.7, 16%@@@)4779 7.87) (s, 5l Y| 76786 - J— 7.7 Hz, 1 H), 7.40 (s, 2 H), /7791 (t, J =
8.0 Hz, 1 H)| 6.68 (d|% WOi H) 6. é? él“J“‘*B@?—I‘it jl* ), 4.65 (s, 2 H), 4.28 Mﬂi), 3.70
(s, 3 H), 2.41 263(m SIS b Hy 168, 90T ), 140 - 1.69 (M, 3 '496% /2 s .\--40
00 00 3-59(F) (545- 3a ﬂﬂm&romethyl- ph'anyi)w e Js:ul‘fonylamlno] 58,
naphthalen-1-yloxy}-|acetic acid 12.97 (bl? '3&1? , 9039, (~dE| J=24,1.0Hz4
Hz, 1H), 8.37 (d, J =8.3 Hz, 1 H), 8.22 & @%( 7.8 Hz, 1 H), 8.08 (dd, J = 8.3, 1.0{Hz, 1
H), 7.87 (d, J =7.8 Hz, 1 H), 7.80(t, J = 788) ,§1H Cr72(;,”] F7.8Hz, 1 HY6.91 (d, J = 7.8 Hz, 1 H),
6.68 (d, J = 7.8 Hz, 1 H), 4.65 (s, 2 H), 4458 - 4482n{m = Bl}}z2.52 - 2.60 (M, 2 H), 1.79 - 1.97 (m, 1 H),
1.44-1.79 (m, 3 H) ??07 % 0 400 OOH 0 ﬁ@]"@g%% %f{ - 5@ Hydroxy- ethyl)-phenyl]- pyridine-2-
sulfonyiamino}- 5,6,7,8-tetrahydro- naph IyA%¥) 1%(% iciacid 12.98 (br. 3,1 H),9.09(d,J =24
Hz, 1 H), 8.36 (dd, J = 8.2, 2.4 Hz, 1 H), 8433(67(1“-:8-6 Hzg 1 H), 8.05 (d, J = 8.2 Hz, 1 H), 7.70 (s, 1
H), 7.67 (d, ) =7 7 le 1 l—n 7 46 (t.).= .2 B8PS .35 (d, J =77 Hz, 1 H), 7.06 (t, J=8.1Hz, 1
H), 6.88 (d, & %‘*(d J=8.1Hz, 1H), 4.67-4[74 § 1 H), 4.66 (s, 2 H), 4.48 -4.59
(m, 1 H), 3.60 - 3.75 %3 ft, )= 7.0 Hz, 2 H), 2.563 - 2.56 (m, 2 H), 1.84 (bres, 1 H),1.61 (br.
s, 3 H) sulfonylammo] T

‘ 5.6.7 8-tetrahydro- - #
i naphthalen-1-yloxy}-
acetic acid

, -tetrahydro-
8.49 (dd, J=8.3,2.4

3-45(F) | [[R}-5-(5-Fluoro-3- | 12.97 {br.s, 1 H}, 8.18 (d, 486
methoxy-biphenyl-4- | J=8.5Hz, 1 H), 7.85 -
sulfonylamine)- 8.02 (m, 4 H), 723 (ct, J = P

5,6,7,8-tetrahydro- | 10.0, 1.9 Hz, 1 H), 7. 19( i O .
naphthalen-1-yloxyl- | J = 1.9 Hz, 1 H) 7.04{t,J O
acetic acid =8.1 Hz, 1 H), 6.92 {dt, J

=10.9,1.9 Hz, 1H), 6.75 5

(d,J = 8.1 Hz, 1 H), 6.67 L
{d,J=81Hz, 1H),4.65 Ho
(s, 2 H), 4.33 - 4.44 (m, 1
H), 3.87 (s, 3 H), 2.37 -
271 (m, 2 H}, 1.66 - 1.90
(m,1H), 1.56 (d, )= 5.5
Hz, 3 H)
350(F) | (RI-6-B-(3- 13.02 (br.s, 1 H), 9.10 (d. 481
isopropyl-phenyl)- J=2.0Hz, 1H),8.38 (dd, o, 0
pyriding-2- J=82,2.0Hz 1H), 833 PN
sulfonytaminag} {d.J=85Hz,1H),8.05 H

5,67 8-tetrahydro- | (d, J =82 Hz, 1 H), 7.71 Z
naphthalen-1-vioxy}- | (s, 1 H), 7.66 (d J=T77

acetic acid Hz,
7.7 L
7.9

1
Hz, 1
Hz, 1
Hz, 1
1
1

7
7.
7.
. B.
Hz., , 6.
4.
0

II\)LF_L’C“.

6
o
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483 % ..Al/4AH. 40 COH OH 40 3-61(E) 1 (545-(3-Ethoxy- | sulfonylaminok | 5,6,7,8-tetrahydro- |
naphthaien-1-yloxy}- i acetic acid ! phenyl)-pyridine-2- 12.95 (hr. s, 1 H), 9.10 (d, J = 2.4 Hz, 1 H), 8.38
(dd, J=8.3,2.4Hz,1H),832(d,J=8.8Hz,1H),8.04(d,J=83Hz,1H),7.42-750 (m, 1 H), 7.34-
7.43 (m, 2 HY201092813(m,2 H), 6.89 (d, J =7.8 Hz, 1 H), 6.67 (d, J = 7.BHHZEPLI)04068 (s, 2 H), 4.49
-459(m,1H),4.14(q,J=4830$%HN%001000.4111 WO 2010/018113PCT/EP2009/060158 -

93 - -90 -
351(F) | {R)-5-(3- 12.98 (s, 1H},8.15(d,J= 456
lsopropoxy- 8.7 Hz 1H), 7.92(s, 4 Hj, o &
biphenyl-4- 741(t,J=80Hz 1H} P
sulfonytamino)- 7.28-7.33(m,1H),7.27 O
5,6,7.8-tetrahydro- | (t, J = 2.0Hz, 1 H), 7.03 O
naphthaten-1-yloxy}- | (dd, J=8.1,7.6 Hz, 1 H),
acetic acid 7.00 (dd, J =8.0,2.0 Hz, 1 & &
M), 6.74 (d, J = 8.1 Mz, 1 J e Y
M), 6.67 {d, J = 7.6 Hz, 1 oo
H), 4.76 (quin, J = 6.1 Hz,
1H),4.64 (s, 2 H),4.30 -
444 (m, 1H),2.39%-264
(m, 2 H), 170 - 1.87 (m, 1
H), 1.50 - 1.65 (m, 3 H),
131(d, J=6.1Hz, 8 H)
3-52(F) | {(R)-5-[4-(5-Methyl- | 12.98 (br.s, 1 H), 8.80 (d, 453
pyridin-3-yl}- J=21Hz 1H), 849 (d, S Lo
benzenesulfonylami | =1.5Hz, T H), 8.149{d, J = N
no}-5,6,7,8- 8.5 Hz, 1 H), 8.03 {br. s, 1 3
tetrahydro- H), 7.98 (s, 4 H), 7.04 (t, J o
naphthalen-t-yloxy}- | =7.9Hz, 1 H), 6.75(d, J= : =
acetic acid 7.7Hz, 1H),6.68{d, J = &
8.1 Hz, 1 H), 4.65 (s, 2 H), L
435-444(m, 1H),2.39- S0
248 (m,2H),240(s, 3
H), 1.69 - 1.86 {m, 1 H),
1.44-1.68 (m, 3H)
3-53(F) | [(R)-5-(3-Methyl- 12.98 (br.s, 1 H), 8.14 (d, 452
biphenyl-4- J=85Hz, 1H),7.82-
sulfonylaming)- 799 (m, 4H), 7.60{s, 1 .
5,8,7 8-tetrahydro- | H), 7.56 {(d, J = 7.7 Hz, 1 2
naphthalen-1yloxyl- | H), 7.4% [t J = 7.7 Hz, 1 N
acetic acid H).7.26 (d, J = 7.7 Hz, 1 ’ ‘
H), 7.04 (t, J = 7.9 Hz, 1 e
H), 6.74 (d, J = 7.9 Hz, 1 o
M), 6.67 (d,J =7.9 Hz, 1
H). 4.65 (s, 2 H), 4.32 -
443 (m,1H),2.46 - 2860
(m, 2 H), 2.41 (s, 3 H)
1.70-1.88(m, 1H), 149~
1.65 (m, 3H)
3-54{F} | [(R}-5-(3-Chioro- 12.99 (br.s, 1 H), 8.18 (d, 472
biphenyl-4- J=85Hz, 1H),7.90 I
sulfonylamine)- 8.02(m,4H), 786 (tJ= v | s
5,6,7 8-tetrahydro- | 1.7 Hz, 1 H), 7.76 (dt, J = " ~
naphthalen-1-yloxyl- 1 7.9,1.7 Hz, 1 H}, 7.56 {t, J
acetic acid =7.9Hz, 1 H), 7.52 (dt, J
=79 171H),704(tJ= ¢
79Hz 1H),6.74(d, J= ©
79Hz, 1H),667(d,J= L
79Hz, 1H), 465(s,2H) HOT o
430-445(m, 1H), 2.38 -
262 (m,2H), 169 -1.88
{m, 1 H), 1.45-1.66 (m, 3
H)




6.8 Hz, 2 H), 2.52 - 2.59 (m, 2 H), 1.80- 1.96 (m, 1 H), 1.55 - 1.78 (m, 3 H), 1.37 (t, J = 6.8 Hz, 3 H)
12.96 (hr. s, 1 H), 9.12 (d, J = 2.3 Hz, 1 H), 8.41 (dd, J = 8.3, 2.3 Hz, 1 H), 8.36 (d, J = 8.6 Hz, 1 H),
8.07 (d, J = 8.3 Hz, 1 H), 8.00 (d, J = 8.4 Hz, 2 H), 7.56 (d, J = 8.4 Hz, 2 H), 7.05 (t, J = 8.1 Hz, 1 H),
6.88 (d, J = 9@ M¥/214)36.67 (d, J = 8.1 Hz, 1 H), 4.66 (S, 2 H), 4.49 - 4. BOTHE2DOAPSHES (br. s, 2 H),
1.84 (br. s, 1 H), 1.54 - 1.77 (m, 3H) 12.98 (br. s, 1 H), 9.08 (d, J = 2.3 Hz, 1 H), 8.44 (d, J = 8.8 Hz, 1
H), 8.35 (dd, J = 8.0, 2.3 Hz, 1 H), 7.92 (d, J = 8.0-Hz; 1 H), 7.80 - 7.86 (m, 1 H), 7.78 (d, J =- 8.3 Hz, 1

H), 7.71 - 7.7848% I HRGE3-Whnhi= 7.3 Hiaskdil, 190480l =78 Hgz 1 H), 668 (d, J= 7.8 HZ,"1 H),
6.58 (d, J = 7.8 Hz, 1 Hpnmﬁza(s 2 H) AB4% (d, BB) (r‘mmd)gmz 2.48 (m, 2 H), 1.69- 1.89 4m, 1 H),
1.64 (hr.s, 3H) 13. in 9.1 i}g“b'ﬁ ) ), 18.41 (d, J-83Hzﬁ 8.36 (m,
3 H), 8.25 - 8.30 (m, L) o765 ci‘ 8. = 7.8 Hz, 1H), 6241, b 57.8 Hz, 1 H),
6.68 (d, J = [.8 Hz, 1 btetid &% (S, 2 H 44m '4551d(m«,~17|-|) 55-2.62 (M, 2 9-2.53 (m, 2 H),
1.70 - 1.87 (m, 1 H), 1.59 (br. s, 3 H) - 94). 7112 96’(b’r7 §211H) 8.27 (d, JE 8.8]Hz, 1 H), 8.16 (d| J =
8.5 Hz, 2 H)| 8.01 (d|J = 8.5 Hz, 2 H), 7,7048, 't %( +7.8 Hz, 1H)[6.74 (d, J = 7.8 Hz, 1 H),
6.68 (d, J = 7.8 Hz, 1 H), 4.65 (s, 2 H), 4324 oé(m,Tw); 2.9 - 2.46 (M2 H), 1.72 - 1.87 (m| 1 H),
1.56 (br. s, 3 H) 8.86/(br. s,1 H), 8.17 (d, mﬁwidsa&mzl—m H), 8.09(d, J = 6.8 Hz, 1 H), 7.96 (s, 4 H),
740 (d, J=7.8 Hz, 1 H), 7.01 (t, J=7.8 ﬁg G’Hf 3 7.8 Hz, 1 H), 6.63 (d, J = 7.8 Hz, 1 H).
452 (br. s, 2 H), 4.33 - 443 (m, 1 H), 2.5 (?2 ﬁ Tm. 2 H), 1.78 (br. 5,1 H), 1.57 (br. s, 3 H)
827 (d, J=8.3Hz, 2 H), 8.13(d. J = 831—61‘; mae 18,001 (dcka} = 8.6, 3.4 Hz, 1 H), 7.97 (d, J = 8.3 Hz, 2
H),7_78(t,.'l:RGH/ 1 l-n 6.92 (t ) =|7.804% 3" 658 (d, J=78Hz 1H) 652(d, J=78Hz 1
H), 4.27 - 44301 HEROAROPPPY, 2 889000 = 21042 °8) 2 480 2.49 (m, 2 H), 1.67- 1.84(m, 1
H), 1.54 (br.s, 3 H) 955@,(@%4,@)2 2 Hz =l ) 9112) (Hlod)(@ 2.0 Hz, 1 H), 8.71 (dd, JF 4772 Hz, L H),
8.52 - 8.58 (M, 1 H), B4/ (bretsynicks), 8 307’981%@111 12, H)E}77 59 (dd, J=7.5, 4.7 1z, 067(t, J =
8.0 Hz, 1 H)| 6.61 (d, J‘gghg'%i Hory: e , 4.46 (br.!s, 10br. s, 2 Hl), 2.55
(br. s,2 H), 1.71 -1.82 {515, 1.58 (br @18113 PCT/EP 60158 - 95 { 12.96
(br. s, 1 H), 9.12 (s, 1 H) 8.63 (s, 1 H), 8754 (:d ﬂH:; 8481Hz,1r1 H), 8.43 (d, J;&BV.B Hz, 1 H), 8.37 (s, 2
H), 8.00 (d, § = 7.3 Hz, 1 H), 7.78 (t, J = 68512121 H) H)337<60 T, J = 7.8 Hz, 1#)6.75 (d, J = 7.8 Hz, 1
H), 6.68 (d, J = 7.8 Hz, 1 H), 4.66 (s, 2 6@ H)g@%g@pj 1 H), 249-2.53|(m. 2 H), 1.77 (br. s, 1 H),
148 - 1.681m, 3 H) 12.97 (hr. s, 1 H), 8.58 (d, 154,87 kg, L H), 8.32 (d, 1 = 8.3 Hz, 2 H), 8.17 (d, J =
8.6 Hz, 1 H), 7.94 - 8,06 (m, 3 H), 7.28 (d| 9th: 49) Hﬁf’rISHéH? 03 (t, J=81 Hz, 1 H),6.72(d, J 8.1
Hz, 1 H), 6.66 (d, J =/8.1 Hz, 1 H), 4.63 ﬁi)ﬁ% %%9(m 1 H), 2.5B - 2.59 (m, 2 H), 2.42(s, 3
H), 1.71-1.88 (m, 1 H), 1.56 hr.s, 3H 1 (th (0, J=2.0 Hz, 1 H), 8.39 (d, J = 8|6 Hz, 1
H), 8.19 (dd|J = 8.1,|2.0 Hz, 1 H), 8.09 (da@ ma.H Hiz%l Iﬁ)‘>57 49 -7.71 (m, 4 H), 7.03 (t, J = 8.0 Hz, 1
H), 6.78 (d, J = 8.0 Hz, 1 H), 6.67 (d, J Hﬁ; f’gg)) 127 (=69
3-57(F) | (R}-5-(2'3- 12.99 (br. s, 1 H), 8.15(d, 466
Dimethyl-biphenyl-3- | J = 8.3 Hz, 1 H), 8.12 (L. J
sulfonytamino)- =1.6Hz, 1 H) 7.96 (dt, J O\\é’fo O
56,7 8-tetrahydro- | =7.9, 1.6 Hz, 1 H), 7.87 7 O
naphthalen-1-vioxyl}- | (d, J=7.9, 1.6 Hz, 1 H), .
acetic acid 771 {LJ=79Hz, 1H}, @:}
7.55-7.58 (m, 1H), 7.50 -
755 (m, 1 H), 744 {t, J = /C
76Hz, 1H),7.33(d, J= N
76 Hz, 1 H),7.01(tJ=
79Hz, 1H), 669(d,J=
79Hz 1H), 667(d, J=
7.9 Hz, 1H), 464 (s, 2 H),
4.31-4.47(m, 1H),2.99
{quin, J =6.9 Hz, 1 H},
242-264(m,2H), 1.68-
1.86 (m, 1H), 146 - 1.65
{m,3H),1.27(d,J =69
Hz, 6 H)




8.0 Hz, 1 H), 4.66 (s, 2 H), 4.51 -4.61 (m, 1 H), 2.53 - 2.61 (m, 2 H), 1.78- 1.96 m,|H, 1.68 br. s, 3 H
12.97 (br, s, 1 H), 9.11 (d, J = 2.0 Hz, 1 H), 8.39 (dd, J = 8.0, 2.0 Hz, 1 H), 8.34 (d, J = 8.6 Hz, 1 H),
8.05 (d, J=8.1 Hz, 1 H), 7.45 - 7.52 (m. 1 H), 7.38 - 7.44 (m, 2 H), 7.02 - 7.10 (m, 2 H), 6.89 (d, J =
7.8 Hz, 1 HW® 878181128 .1 Hz, 1 H), 4.66 (s, 2 H), 4.51 - 4.58 (m. 1 H),F5:88{003/44915852 - 2 .60 (m,
2 H),1.54-1.92(m,4H) -96- 12.95 (br. s, 1 H), 9.07 (d, J = 2.4 Hz, 1 H), 8.32 (dd, J = 8.3, 2.4 Hz,
1 H), 8.28 (d, J = 8.8 Hz, 1 H), 8.01 (d, J = 8.3 Hz; $2H), 7.82 (d, J = 8.6 Hz, 2 H), 7.11 (d, J = 8.6 Hz, 2
H), 7.05 (t, J 5@ HZjik)H)aovgghés,-J T 803, & TH 867 {d, =88 HZ T H), 4.64 (S, 2 H), 4/48 -
4.57 (m. 1 H), 3.84 (s,g?,shl-s)m%m 2.58 (m%zgmé E@@?B ge(%gg m, 4 H) 12,98 (br.s, 1 H), 9,11 (d, J =
2.2 Hz, 1 H), 8.39 (dd®! 2.2 Hz, 1H) H‘ 1 H), 8.06 (d, J =3 Hz ) 7.90 (d,
J=83Hz, 2 H), 7.63 2£%Tm£§é ﬂ’ 2* & 2 1H), 6.88 (d, J = 7*N8 67 (d, J
=7.8Hz, 1 H), 4.65 Sna%?lﬁ)aléh4%ds>@58?(ml-li ) 275@ 52259 (m 2 H), 1.78 @@ m; 1 H), 1 52 -1.78
(m, 3H) 13.09 (tr. s, #2007 (d, J = 2414z 14 H8.37!(d, J = 8.8 Hz,|1 H)[8.29 (dd, J = 8.4, 2.4
Hz, 1 H), 8.25 (d, J = 8.4 Hz, 1 H), 7.70 6287(2 Cm i ?ﬁ% (t,J = 7.9 Hz, 1), 7.08 (dd, J=7.9, 2.0
Hz, 1 H), 7.04 (t, J = 8.1 Hz, 1 H), 6.73 (dﬁae 8.4)Hzsl Hz)a 66 (d, J =8.T'Hz, 1 H), 4.58 (br. 5, 2 H),
4.43 - 4.51 (m, 1 H), 4.14 (9, J = 7.2 HZ( @H)HBM@{SZMH’) 2 H), 1.77 (hr. s, 1 H), 1.59 (hr. s,3 H),
1.37 (t, J= 7.2 Hz, 3H) 12.98 (hr. s, 1 ?4;93@@%1 i? (é 0/8 Hz, 1 H), 8.40 (d, J = 8.6 Hz, 1/H),
8.28 (dd, J = 8.4, 2.4/Hz, 1 H), 8.19 (dd 8z dH), 7.68 (dd, J = 9.7, 3.3 Hz, 1 H), 7.85
(ddd, J = 9.1,3BIF3.3 BB BH), 7.24 (ddm 979:&54144]-!9219 Bd), [7.050(F, J - d]3=7.8
Hz, 1 H), 6.68 (d, J = 78uaemety): 4.65 (53 24H] U a2 H), 929(rr 1 H), 3.8 m, 2
H), .71 - WO 2010/ g8e: ?ﬁpzcg ﬁa%zggjﬁ 1§1.85 (m, 1 H

3-77(E) (5-[6-(3-Methaxy7 s-tetrahydro- 822 (s, 1 H), 8.18 (d, J =

naphthaen-1-yvioxyl- | 7.8 Hz, 1 H), 8. 08( J =

acetic acid 83, 10Hz, 1H),7

=7.8Hz 1 H) 780(

7.8 Hz, 1 H), 7.07 (3,

78 Hz, 1H), 6.91 (
), 6
). 4

78Hz 1H
78Hz, tH
4.50 - 462( H

3-60(E) | (B-{5-[3-(2-Hydroxy- | 12.98 (br. s, 1 M}, 8.08 {d, 483 o
ethyl}-phenyti- J=24Hz, 1H) 8.36 (dd,
pyridine-2- J=8224Hz 1H} 833
sulfonyiamino}- (d, J =886 Hz, 1 H), 8.05 3 “
5,67 8-tetrahydro- | (d, J=82Hz, 1H),7.70 " ‘\\ S
naphthaten-1-vioxy)- | (s, 1H),7.67(d, =77

acetic acid Hz,
Hz,
Hz,
Hz,
Hz,
Hz,

B =GR S N G G |

L 2.
Hz 2H),253 256(m 2
HY, 1.84 (br.s, 1 H), 1.61
(br.s,3H}
3-81(E) | {b-[54{3-Ethoxy- 12.85 (br. s, 1 H), 916 {d, 483 | ™~

phenyl)-pyridine-2- J=24Hz 1H), 838 (dd,
sulfonylaminol- 4=83,24Hz 1H) 832
56,7 8-tetranydro- | (d, J = 88 Hz, 1 H), 8.04 3 f |

naphthalen-t-yloxy}- | (d, J =83 Hz, 1 H}, 7.42 - e
acetic acid 7.50{m,1H),7.34-743

{m,2H),7.01-711(m, 2
H) 6.89(d,J=7.8Hz. 1
H), 667 (d, J=78Hz1 6
H) 4.66 (5, 2 H), 4.49 -
459 (m, 1H, 414 (q, J = oo




9.08 (d, J = 2.2 Hz, 1 H), 469 .

7.77(d,J=7.8Hz, 1

acetic acid

phenyl)-pyridine-3- 8.37 (d, J = 8.3 Hz, 1 H),
(dd,J=8.4,2.2Hz,1 0 5,6,7,8-tetrahydro- H), 8.25(d,J=8.4Hz, 1 %

sulfonylaminol- 8.30

naphthalen-1-yloxyl- H),

WO 2010/018113 PCT/EP2609/660158
-93 .
6.8 Hz, 2H) 2.52-2.59
{m,2 H), 1.80 - 1.96 {(m, 1
H), 1.55-1.78 {m, 3 H),
1.37{,4=6.8Hz,3H)

3-62(E} | {5-[5-(4- 12.96 (br.s, 1 H), 0.12(d, 523 5
Trifluoromethoxy- J=2.3Hz, 1H), 841 (dd, \\/
phenyl}-pyridine-2- J=8.3,23Hz 1H), 8.36 s F
sulfonyiamino}- {d,J=86Hz, 1Hj} 8.07 % A |
5,8,7 8-tetrahydro- {d,J=83Hz, 1H)8.00 PRy
naphthaien-1-yloxy}- | {d, J =84 Hz, 2 H), 7.56

| acetic acid (d,J=84Hz, 2H),7.05
{t, J=81Hz 1H) 6.88
(d,J=8.1Hz, 1H) 6.67 ¢
{d, J=8.1Hz, 1H), 4.66 o
{s,2H),449-460{m, 1
H3, 255 (br.s, 2 H), 1.84
(br s, TH), 1.54-1.77 (m,
3H)

3-63(E) 1 {5-[6-(2- 12.98 (br.s, 1 H), 9 8(d, 507 &
Trifiuoromethyl- J=23Hz,1H) 844 (d,J s
phanyl}pyridine-3- | =8.8Hz, 1 H]}, 835( d, J o “ .
sulfonylamino)- =8.0,23Hz, 1H)7.92 \\S/I\/N N
5,6,7 8-tetrahydro- (d, J=80Hz, 1H), 7.80- Y
naphthalen-1-yloxy}- | 7.86 (m, 1 H), 7.78 (d,J =
acelic acid 83Hz, 1H},7.71-7.76

{m,1H#),7.63(d,J=73

Hz, 1 H), 7.00(tJ=7.8

Hz,1H),668(d,J=7.8 ;\
Hz, 1 H),6.58(c, /=728 or on
Hz, 1 H), 4.62 (s, 2 H),

444 -453(m, 1H),242-

248 {({m,2H), 1.69-1.89

(m, 1 H) 1.64 {br.s, 3 H)

3-64E) | {5-16-(4- 13.00 (br.s, 1 H}, 8. 10{ 523 e
Trifluoromethoxy- J=24Hz 1H), 841,

phenyl)-pyridine-3-

! sulfonylaminol-

5,6,7,8-tetrahydro-

naphthalen-1-yloxy}-

acetic acid

= 8.3 Hz, 1 H), 8.30 - 836
(m, 3 H), 8.25 - 8.30 {m, 1
M), 7.55 (d, J = 8.1 Hz, 2
M), 7.05 {t, J = 7.8 Hz, 1
H)6?4(dJ 7.8 Hz, 1

(d,J=7.8Hz 1
465 (s, 2 H), 4.41 -
4.57 (m 3H)255~2.62
m, 2 H), 2.49-2.53 (m, 2
H). 1.70 - 1.87 (m, 1 H),
1.59 (br. s, 3 H)

—




H), 7.73-7.75 (m, 1 H),

7.47(t, J =8.1 Hz, 1 H), 7.10 (dd, J = 8.1, 2.2 Hz, 1 0.

H), 6.99 - 7.07 (m,

1H), 0 6.74(d,J=7.8Hz, 1 H), 6.66 (d, J =8.3 Hz, 1 H), I0OH
WO 2010/018113 PCT/EP2009/060158
- 94 -

3-85(E} | {5-{4-(2 &6-Difluoro- 12.96 (br.s, 1 H), 8.27 {d, 475 7
pyridin-4-yl}- J=88Hz, 1 H), 816 {d, J & i
benzenesuifonylami | =8.5Hz, 2H), 8.01{d,J= S
no}-5.6,7,8- BS5 Hz, 2H), 7.70 (s, 2 M), N
tetrahydro- 704 (. J=7.8Hz 1H), e
naphthalen-1-yloxy}- | 6.74 (¢, J = 7.8 Hz, 1 M), ¢
acetic acid 6.68 (d,J =7.8 Hz, 1 H),

465 (s,2 H), 4.32-4.50

(m, 1H),2.39-246(m, 2 o

M), 1.72- 1.87 (m, 1 H), ;L
156 {br.s, 3 H) o e

3-66(k) | {5-J4-(5-Methyi- 886 (br.s, 1H),8.17 (d,J 453
pyridin-2-yl}- =83Hz, 1H),808({d, J=
benzenesulfonylami | 6.8 Hz, 1 H), 7. 96 (5,4 H),
no}5.6,7,.8- 740(d,J=78Hz, 1H)
tetrahydro- 7014 J=78Hz,1H)
naphthalen-1-vloxy}- { .71 (d, J = 7.8 Hz, 1 H),
acetic acid 6563 (d,J=7.8Hz, 1H),

452 {br. s, 2 H), 433 -

443 (m, 1 H), 254 (br.s, 3 ¢

M}, 2.50 {m, 2 H), 1.78 (br. ;L
s, 1 HY, 1.57 {br.s, 3 H) oo

3-67(E) | {5-[4-(5-Fluoro-6- 827 (d,J =83 Hz, 2 H), 471
mathyl-pyridin-2-yl)}- | 813 (¢, J = 8.3 Hz, 1 H), e
benzenesulfonylami | 8.00 (dd, J = 8.6, 3.4 Hz, 1 g
nol-5,8,7.8- Hy, 797, J=83Hz, 2 %

| tetrahydro- H), 778 (t, J =88 Hz, 1 T
naphthalen-1-yioxy}- | H), 6.92{t, J =78 Hz, 1 v
acetlic acid H: 6.58(d,J=78Hz, 1

H), 6.52(d,J=7.8Hz, 1

HpL4.27-443{m, 1H), o
404 (s, 2H),255(d,J= )\
28 Hz, 3H), 2.45-2.49 e
(m, 2 H), 1.67 - 1.84 {(m, 1

H), 1.54 (br.s, 3 H)

3-68(E) | [5-(12.3Bipyridinyi- | 9.36 (¢, J = 2.2 Az, 1 H), 440 #
5-sulfonylamino)- 9.12(d, J=2.0Hz 1H), . i
5,6,7 8-tetrahydro- | 8.71 (dd, J =4.7, 2.0 Hz, 1 o
naphthaten-i-vloxy} | H), 852 - 8.58 (m 1H), S
acefic acid 8.42 (br.s, 1 H), 8.30 - T,

837 (m,2H),7.59(dd, J= R
75,47 Hz, 1 H), 6.96 (1, J P
=80Hz, 1H},661(d J=

80 Hz, 1H), 654 (¢, 4= v

8.0 Hz. 1 H), 4.46 (br. s, 1 ;\
H), 4.10 (br. s, 2 H), 2.55 o e

(br.s,2H), 1.71-1.82 {m,
1 H}, 1.58 (br.s, 3H)




459 (s, 2 H), 4.41-454 (m,1H),3.86(s,3H), 2.35-248(m,2H),1.70- 1.85(m, 1 H), 1.49
-1.69 (M3H) 3-78(E)}{.5-[6-(2-Chloro-13.05 (hr. 5,1 H), 9.12 (dd, 473

WO 2016/018113 PCT/EP2009/660158
-g5 .

3-69(E) | {5-[6-(3-Cyano- 12.96 (br. s, 1 H), 9.12 (s, 464 w
phenyl-pyricine-3- 1H), 863 (s, 1H), 8.54 (d, “ |
sulfonylamine]- J=83Hz, 1H}843(d,J o “3 =,
5,6,7,8-tetrahydro- =8.3Hz, 1H), 8 37 (s, 2 /\\ SN
naphthalen-1-yioxy}- | H}, 8.00 (d, J = 7.3 Hz, 1 HY,
acetic acid H), 7.78 (t, J = 7.8 Hz, 1

H), 7.05(t J=7.8Hz, 1

H)LB8.75(d,J=78Hz 1 :

H), 6.68(d,J=78Hz1 ;\

H), 4.66 (s, 2 H), 4.42 - P

456 (m, 1 H),249-2.53

(m, 2 H), 1.77 (br.s, 1 H),

1.48 - 1.68 (m, 3H)

3-T0(E) | {5-[4-(4-Methyl- 12.97 (br. s, 1 H), 8.58 (d, 453 o
i pyridin-2-yt)- J=4.9Hz,1H),832(d,J S )

benzenesulfonyiami | =8.3Hz, 2H) 8.17(d,J = o
nol}5,6.7,8- 86 Hz 1H),7.94-8. 06 X
tetrahydro- {m,3H),7.28(d,J=4.9 %
naphthalen-t-yloxy}- | Hz, 1 H), 7.03 (, J = 8.1
acefic acid Hz, 1 H), 6.72(d, J =81

Hz,1H), 666 (d.J =81

Hz, 1 H), 463 (s, 2 H), ¢

433-4.43(m, 1H), 2.53- J\

259(m,2H),242(s,3 or oo

H), 1.71 -1.88 (m, 1 H),

156 {br.s,3H)

3-THE) © {5-[5-(2-Chioro- 12.97 (br.s, 1 H), 8.85(d, 473
phenyl)-pyridine-2- J=20Hz 1H),839({,J
sulfonylaminol- =8.6 Hz, 1 H), 8.1 (dd, J o 1
5,6,7 8-tetrahydro- =8.1,2.0Hz, 1H), 8.08 ey o
naphthaien-1-yloxy}- | (d, J = 8.1 Hz, 1 H), 7.49 - Y
acetic acid T7H{m, 4H), 703 J=

8.0 Hz, 1H), 6.78 (d, J =

8.0 Hz, 1 H), 667(d J=

8.0 Hz, 1 H), 4.86 (s, 2 H), ©
4.5%461( ,1 H), 2.53 - | ;\
2581 (m,2H), 1.78-1.96 e
{m, 1 H} .68 (br, S,SH)

3-72(E) | [5-[54(3-Methoxy- 12.97 {br. s, 1 H}, 6.1 ( 467°
phenvyi}-pyridine-2- J=2.0Hz, 1 H),8.39 {dd
sulfonylaminol- J=8.0,2.0Hz, 1H}, 8. 34 o Z [ T
56,7 8-tetrahydro- | (d, J =86 Hz, 1 H), 8.05 ey
naphthalen-1-yioxy}- i (¢, J = 8.1 Hz, 1 H), 7.45 - Y
acetic acid 752{m,1H),738-7.44

{(m,2H}),7.02-710{m, 2
H), 6.89(d, 4 =7.8 Hz, 1
H), 6.67 (d, J =8.1 Hz, 1 ©
H}, 4.66 (s, 2 H), 4.51 - J\
458 (m,1H), 386 (5,3 oroo
), 252 -2.60 (m, 2 H),
154-182(m, 4 H)




phenyl)-pyridine-3-J = 2.3, 0.8 Hz, 1 H), 8.45 40 sulfonylaminol- (d, J = 8.3 Hz, 1 H), 8.34

5,6,7,8-tetrahydro- (dd, J = 8.4, 2.3 Hz, 1 H), 0)\\ .,i, N naphthalen-1-yloxyl- 7.93 (dd, J = 8.4, 0.8 Hz, 1

Ht{S acetic acid H), 7.62 - 7.71 (m, 2 H),

WO 2019/018113 PCT/EP2009/060158
- 06 -
3-73(E) | {5-[5-(4-Methoxy- 12.95 (br. s, t H), 9.07 (4, 469 o,
phenyl)-pyridine-2- Jz=24Hz, 1H), 832 (dd,
sulfonylamino}- J=8.3,24Hz 1H) 8.28
5,6,7.8-tetrahydro- | {d, J = 8.8 Mz, 1 H), 8.01 PR )
naphthalen-1-yvloxy}- | (d,J = 8.3 Hz, 1 H}, 7.82 e \\0
acetic acid {d,J=886Hz,2H} 7.11
{d, J=86Hz,2H),7.05
{t,J =80 Hz 1H) 6.88
{¢,J=80Hz, 1H) 667 °
{d,J=8.0Hz, 1H) 464 O;\OH
(s, 2 H),4.48 - 4.57 (m, 1 '
H), 3.84 (s, 3 H), 2.52 -
258 (m,2H),153-1.89
(m, 4 H}
3-TAE) | {5-[5-(4-Chloro- 12.88 (br.s, 1 H), 8.11 (d, 473 <l
phenyt)-pyridine-2- | J =22 Hz, 1 H), 8.39 {dd,
suifonyiamino]- J=83,22Hz, 1H), 834 o “ !
5,6,7 8-tetrahydro- {d, J=8.3Hz, 1H) 8.06 e,
naphthatan-1-yloxy}- | (d,J = 8.3 Hz, 1 H), 7.80 T
acetic acid {d,J=83Hz 2H),7.583
{d,J=83Hz, 2H), 7.05
{t J=78Hz 1H} 6.88
{d, J=7.8Hz,1H), 6.67 ©
(¢, J=7.8Hz, 1H), 4.65 ;\
(s,2 H},4.47 - 458 (m, 1 oo
H), 2.52 - 2.59 (m, 2 H),
1.78-1.90 (m, 1H), 1.52 -
178 (m, 3H)
3-75(E) | {5-j6-(3-Ethoxy- 13.09 (br. s, 1 H), 9.07 {d, 483 .
| phenyl)-pyridine-3- | J=24Hz, 1H),837(d,J
sulfonyiamino)- =8.8Hz, 1H), 829 (dd, J
5,8,7 8-tetrahydro- =84, 24 Hz 1H) 825 “ ~
naphthalen-1-ylioxyl- | (d,J = 8.4 Hz, 1 H},7.70 - o
acetic acid 777 (m, 2H), 745( J= Moo
7.9 Hz, 1 H), 7.08 (dd, J =
7.9,20HMz, TH), 7.04 (t, J
=81Hz 1H),673(d,J= o
8.1 Hz 1H}Y,666(d J= J\
8.1 Hz, 1H,L458(br. s, 2 oo
H), 4.43-4.51 (m, 1 H),
4.14 {q,J =72 Hz, 2 H),
243-247{m, 2H), 1.77
{br.s, 1H}, 1.59(br. s, 3
Hi 1.37 {t, J=7.2Hz, 3 H)
3-76(E) | {5-[6~(5-Fluoro-2- 12.98 (br. s, 1 H), 9.09 (dd, 487 ¥
mathoxy-phenyl}- J=2408Hz 1H), 840
pyridine-3- {d,J=86Hz, 1H), 828 -

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

(dd, d = 8.4, 2.4 Hz, 1 H),
819 (dd, J =84, 0.8 Hz, 1
H), 7.68 (dd, J = 9.7, 3.3
Mz, 1 H), 7.35 (ddd, J =
9.1,8.1,33 Hz, t H), 7.24
(dd,J = 9.1, 44 Hz, 1 H),
705t J = 7.8 Hz, 1 H),

6.73(d,J =7.8 Hz, 1 H).
6.66 (d,J = 7.8 Hz, 1 H),
485(s,2H), 4.42-4.52

{m, 1 H), 3.88 (s, 3H),
253-2.62(m, 2H), 1.71 -

oy N (o]
,} = -
N
Hi




748 - 7.58 (m, 2 H), 7.02 00 (t, J=8.1Hz, 1 H),6.68
(s, 2 H), 4.43 - 455 (m, 1 OOH

Hz, 1 H),4,65

WO 2010/018113

-97-

(d, J = 8.1 Hz, 1 H),6.630..%

PCT/EP2009/060158

185 (m, 1 Hy, 151 -1.70
(m, 3 H)

3-THE)

{5-[6-(3-Methoxy-
phenyt-pyridine-3-
sulfonylamino}-
5,6,7 B-tetrahydro-
naphthalen-1-yloxy}-
acetic acid

908 (d,J=22Hz 1H),
837 (d,J=83Hz 1H),
830 (cd, J=8.4,2.2 Hz,
Hy 825(d, J=8.4Hz 1
H), 7.77 {d, J = 7.8 Hz, 1
H), 7.73-7.75(m, 1 H),
7A7 (t,J=8.1Hz, 1H),
7.10(cd, J=8.1,2.2Hz, 1
H) 6.89-7.07 (m, 1 H}),
6.74(d,J=7.8 Hz, 1 H},
6.66(d, J=8.3Hz, 1Hj
459 (s,2H), 4.41-4.54
(m, 1 M), 3.86 {s, 3 H),
235-248(m,2H),1.70 -
1.85(m,1H), 1.49- 189
{m, 3 H}

—_

469

5
-

*
HRT N

CH

f N

3-78(E)

| [5-[6-{2-Chloro-

phenyl}-pyriding-3-
sulfenylamino]-
5,6,7,8-tetrahydro-
naphthalen-1-yioxy}-
acetic acid

13.05 (br.s, 1 H), 9.12 (dd,
J=2.3,08Hz, 1H)}, 845
(d,J=8.3Hz,1H} 834
{dd,J = 8.4, 23Hz,1H),
793(dd,J=84,08Hz 1
H), 7.62-7.71(m, 2 H),
748-7.58 (m,2H), 702
{t.J=8.1Hz, 1H) 6.68
{d,J=8.1Hz, 1Hj}, 6.63
(d,J=8.1Hz, 1H), 465
{s,2 H},4.43-455(m,1
H) 2.52 - 2.63 (m, 2 H),
1.72-1.86(m, 1H), 1.63
{br.s 3H)

473

QH

Ct

379(E)

{5-[6-(3-Chloro-4-
fiuaro-phenyt)-
pyridine-3-
sulfonylamina}-
5,6,7 B-tetrahydro-
naphthalen-1-yloxy}-
acetic acid

12.99 (br. s, 1 H), 9.05 -
9.13 (m, 1 H), 8.38 - 8.44
(m,2 1), 8.31 - 8.34 (m, 2
H). 8.24 (ddd,J = 8.8,4.7,
22 Hz, 1H), 7.62(t J =
8.8 Hz, 1H), 7.05(t, J =
8.0 Hz, 1H), 874 (d, J =
8.0 Hz, 1 H), 6.68 (d, J =
8.0 Hz, 1 H), 4.65 (s, 2 H),
4.45-453(m, 1H),2.42 -
2.63 (m, 2H), 1.78 (or. s, 1
H). 1.49 - 1.68 (m, 3 H)

489°

O

(d, J=8.1




H),252-263(m,2H), 1.72-186(m,1H),1.63 (br.s,3H) 3-79(E){546-(3-Chloro-4-12.99
(br.s. 1 H), 9.05-4890 fluoro-phenyl)- 9.13 (rn, 1 ILI), 8.38 - 8.44 40 pyridine-3-(m, 2 H), 8.31 -8.34
(m, 2 sulfonylaminoliH), 8.24 (ddd, J = 8.8, 4.7,

WO 2010/018113 PCT/EP2009/660158
08 -
3-80(E) {5 -[6-{3-Fluoro- 13.20 (br.s, 1H),9.10 (¢, 457 ¥
| phenyl)-pyridine-3- | J=2.2Hz, 1H), 841 (d,J
| sulfonylamino}- =86 Hz 1H),833(dd, J Z
| 5,6,7 8-tetrahydro- =8.6,2.2Hz, 1H}8.30 PP
I naphthalen-1-yloxy}- | {d,j = 8.6Hz, 1H),8.08 HN/S\\O
| acetic acid (d,J=79Hz, 1H),8.01
| (ddd, J =10.2, 2.4, 1.9 Hz,
1H), 761 (td, J=7.9,6.0 @
Hz, 1 H), 7.38(td, J=7.9 o
| 24 Hz, 1H), 7.05{ J= ;\
P (o] OH
| 80 Mz, 1H),B674(d, J=
80Hz 1H),668{d, J=
B0 Hz, 1H) 465(s, 2H),
439 -453 (m, 1H), 2.50-
2.64{m,2H), 1.69-187
(m, 1 H}, 1.58 {br. 5, 3 H)
3-8HE)} : {5-[6-(4-Chloro- 9.08{d, J=24Hz, 1 H} 471° o
phenyh)-pyridine-3- 8.39 (br.s, 1 H), 8.32 (dd,
sulfonviaminol- J=8.5,24Hz, 1H), 828 - # |
5,6,7 B-tetrahydro- (d,J=85Hz,1H),8.22 js SN
naphthalen-1-yioxy}- | (d, J = 8.8 Hz, 2 H),7.62 S
acetic acid {d,J =88Hz,2H),7.03
{t, J=83Hz, 1H),6.72
(¢, J=83Hz, 1H) 6.66
(d,J = 8.3 Hz, 1H), 456 5
{br.s, 2 H), 4.43-4.53 (m, ;\
1H), 2.39-248 (m, 2 H), or s
1.78 (br.s, 1 H), 1.59 (br.
s, 3 H}
3-82(E} | {5-[6-(4-Fluoro- 12.98 {br.s, 1 H}, 9.07 (d, 457 v
phenyl}-pyridine-3- J=20Hz,1H}838(,J
sulfonylaminol- = 8.6 Hz, 1 H), 8.30 (¢d, J . O
5,8,7 B-tetrahydro- =8.3,20Hz,1H), 821- P
naphthaien-1-yloxy}- | 8.28 (m, 3H), 7.39 (t, J = : Y
acetic acid 88Hz, 2H),705( J= “
79Hz, 1H).6.75(d, J= O‘
TO9Hz 1H)668(d,J= i
T8 Hz, 1HL465(s,2H) e
444 - 456 (m, 1H), 2.67 ;\
(br.s, 2 H), 1.77 (br. s, 1 or o
H), 1.58 (br.s, 3 Hj
3-83(E) | {5-16-{2-Fiuoro- 12.98 (br. s, 1 H), 9.14 (d, 457
* phenyl}-pyridine-3- | J=2.1Hz, 1 H), 844 (d,J
sulfonylamino}- =8.6 Hz, 1 H),8.35{(dd, J a 3
5,6,7 8-tetrahydro- =8.3,21Hz, 1H), 7.88 - et F
naphthalen-1-yloxyl- | 8.10 (m, 2 H), 7.53 - 7.64 NN,
acetic acic {m,1H), 7.36-746(m 2 O‘
H), 7.00 - 7.09 (m, 1 H),
6.72(d J=7.7Hz, 1 H),
668 (d,J=7.7Hz, 1 H}, °
466 (br.s,2H), 443 - ;\
455 {m, 1 H), 267 (br.s, 2 oo
H3, 1.79 {br.s, 1 H), 1.60
{br.s, 3H)




5,6,7,8-tetrahydro-22 Hz, 1 H), 7.62 (t, 3 =N\N naphthalen-1-yloxy)-8.8 Hz, 1 H), 7.05 (t, J = acetic
acid8.0 Hz, 1 H), 6.74 (d, J =00 8.0 Hz, 1 H), 6.68 (d, J = 8.0 Hz, 1 H), 4.65 (s, 2 H),0, 4.45-4.53

(m, LH), 2.42 - 6#-'0H 2.63 (m, 2 H), 1.78 (br. s, 1 H), 149-1.68 (m, 3H) WO
2010/018113RCGTIFMB0GO/060158 - 98 - PCT/EP2009/060158
99 .
3-84(E) ! {5-[6-(4-Fiuoro-3- 12.95 {br.s, 1 H), 9.06 (d, 471
methyl-phenyi)- J=20Hz,1H),836({.J
pyridine-3- =8.8Hz, 1 H), 8.29 (dd, J
sulfonytaminol- =8.3, 2.0 Hz, 1 H}, 8.21
5,6,7 B-tetrahydro- {d,J=83Hz, 1H), 818
naphthalen-i-yloxy}- | (dd, J=7.8,2.1Hz, 1 H),
acetic acid 8.06(ddd, J=88,54,21
Hz, 1 H), 7.31(t,J =828
Hz,1H),7.05(tJ=78 °
Mz, 1#),6.75{d,J=7.8 J\
Hz,1H),668(d, J=78 er o on
Hz, 1 H), 4.66 (s, 2 H),
4.41-454{m, 1H), 242 -
247{(m,2H),2.35(s,3
H), 1.69 - 1.88 {m, 1 H},
150-169(n,3H)
3-85(E} | {5-6-(3- 12.98 {br.s, 1 H) 9.14 (d, 507
Trifiuoromethyl- J=24Hz, 1H),853 (br
phenyl}-pyridine-3- 8, 1H), 8581 (d,J=78 Hz,
sulfonylamino}- 1H), 8.38-845(m, 2H),
5,8,7 8-tetrahydro- 8.36(dd, d=8.3,24 Mz, 1
naphthalen-1-yloxy}- | H), 7.91 (d, J =7.8 Hz, 1
acetic acid H), 781 J=78Hz,1
H), 7.00-7.13{ J=78
Hz,1H),6.76(d, J=78 .
Hz,1H),668(d,J=78
Hz, 1 H), 4.65 (s, 2 H), e
443-455(m, 1H), 253
(m, 2 H), 1.72 - 1.85 (m, 1
H3} 1.59 (br.s, 3 H}
3-86(E) | {5-[6-(4-Methoxy- 12.94 {br.s, 1 H), 9.02 (q, 469 °
phenyl-pyridine-3- J=2.1tHz 1H),831(,J
sulfonylamino]- =8.3Hz, 1H), 824 {dd, J . & ]
5,6,7 8-tetrahydro- =8.6,2.1Hz, 1 H), 813 - \\5)\»
naphthalen-1-yloxy}- | 8.20 (m, 3H), 710 (d, J = %
acetic acid 88 Hz 2H}7. 05 {t,J=
7.8 Hz, 1 H} 8.76(d,J=
78Hz, 1H),868(d,J=
7.8 Hz, 1 M), 4.66 (s, 2 H), ¢
441-451(m, 1H), 3.85 J\
(s,3H),2.44-2.48 (m, 2 o
HY, 1.77 (br.s, 1 H), 1.59
(br.s, 3 H)
3-87(E) | (5-[B-[3-(2-Hydroxy- | 12.84 {br.s, 1 H}, 8.08 (¢, 483°
ethyl)-phenyl}- J=24Hz, 1H) 836, J
pyridine-3- =8.8 Hz, 1 H), 8.30 (dd, J .
sulfonylamino}- =8.3,24Hz, 1H), 822 DS HO
5,6,7,8-tetrahydro- (d. J=83Hz 1H) 805 & Y
naphthalen-1-yloxy)- | (s, 1 H), 800( =78
acetic acid Hz, 1H), 746 (£ =738 E:O
Hz,1H),7.38(d, J=78
Hz, 1 H), 7.06{tJ =81 ¢
Hz, 1H), 6.75(d, d =8.1 ;\
Hz, 1 H}, 6.68 (¢, J = 8.1 o o
Hz, 1 H), 4.66 (s, 2 H),
A4A2-453(m,1H}, 368
(t,J=6.8Hz 2 H), 2.84 (1,
J=6.8Hz, 2H) 242 -

247 (m,2H),1.67-1.85




3-80(E)I 1 1 (5-16-(3-Fluoro-113.20 (br. s, 1 H), 9.10 (d, phenyl)-.pyridine-3-1J = 2.2 Hz, 1 H), 8.41 (d,

J sulfonylaminol-= 8.6 Hz, 1 H), 8.33 (dd, J 5,6,7,8-tetrahydro- j = 8.6, 2.2 Hz, 1 H), 8.30

naphthalen-1-yloxy}- | (d, J = 8.6 Hz, 1 H), 8.06 acetic acid | (d, J --= 7.9 Hz, 1 H), 8.01 (ddd, J = 10.2,
2.4,1.9 Hz, V30081814, J = 7.9, 6.0 4571 | F 0 0 Htc% 0 10. Hz, 1 H), PCBEFGIQDA6TISR O-...

Hz, 1 H), 7.05 (t, J =

8.0 Hz, 1 H), 6.74 (d, J =

- 100 -

{m,1H)1.52-1.69(m,3
H)

H), 1.77 (or. s,

3-88(E) i [5~(6-Thiophen-3-yi- | 12.96 (br. 5, 1 H), 9.00 (s, 445

pyridine-3- 1H), 841 (br.s, 1H), 8.32 #
sulfonylamino}- (¢, J=78Hz 1H),8.22- 0
5,6,7 8-tetrahydro- | 8.28 (m, 1 H), 8?2(d J= , ,\\s\ S
naphthalen-1-vioxyl- | 8.3 Hz, 1 H), 7.85 (¢, J = MY
acetic acid 54Hz, 1H). 7. 72 (dd, Jd =

46,27 Hz, 1 H), 7.05 (t, J

=7.8Hz, 1H),675(d,J=

7.8 Hz, 1H), 667 (d,J= ©

78 Hz, 1H), 464 (br.s,2 ;\

M), 4.39-4.53 (m, 1 H), oron

248-2.54(m, 2H), 1.76

(br.s, 1 H), 1.56 (br. 5, 3

H)

3-8%E) | [5-(6-m-Tolyl- 12.59 (br. s, 1 H), 9.07 (g, 453

pyricing-3- J=2.4Hz, 1H), 8.36 (d, J
sulfonylamina)- =8.8Hz 1H) 829 (dd,J . £
5.6,7 8-tetrahydro- =83, 24 Hz, 1H), 8.21 B SN
naphthalen-1-yloxy]-  (d, J = 8.3 Hz, 1 H), 8.03 T,
acetic acid {s,1H),788(,s=738

Hz,1 H), 744 (t.J=78

Hz, 1 H), 7.34(d, J=7.8

Mz, 1 H), 7.04(t J=78

Mz, 1 M), 6.73(d, J= 7.8 ;L

Hz, 1 M), 6.67 (d,J= 7.8 oroen

Hz, 1 H), 4.61 (s, 2 H),

441 -454( H), 2.44 -

* Method of preparation E or F indicated in parentheses;
c: [M-HI

EXAMPLE 4-1

[{R}-5-(3"-Methanesulfinyl-biphenyl-4-sulfonylamino)-5,6,7.8-tetrahydro-

naphthalen-1-vioxvl-acefic acid

2.4



8.0Hz,1H),6.68(d,J= 8.0Hz,1H),465(s,2H), 4.39-453(m,1H),250- 2.64(m,2H),
1.69 -1.87 (m, 1H), 1.58 (br. s, 3 H) 3-81(E){5-16-(4-Chloro-9.08 (d, J =2.4 Hz, 1 H), 471ca o0
phenyl)-pyridine-3-F 8.39 (br. s, 1 H), 8.32 (dd, 111, sulfonylaminokJ = 8.5, 2.4 Hz, 1 H), 8.26
5,6,7,8-tetraMiizoL¢@i8i138.5 Hz, 1 H), 8.22 0--.... PCT/EP2009/060158

- 101 -

_ HO™ ~O
{(R}-5-(3' -Methanesulfinyl-biphenyl4.sutfonytamino)-5,6,7,8-tetrahydro-
naphthalen-1-yloxyj-acetic acid fert-butyl ester

AL

5 To a solution of (R}-5-(3"-methyisulfanyl-biphenyl-4-sulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-vloxyl-acetic acid terf-butyl ester {example 3-44) (30 mg,
0.055 mmol) in dichloromethane {4 mL) was added m-chloroperoxybenzoic acid (m-
CPBA) (12 mg, 0.069 mmol) at C °C. The resulting mixture was stired at 0 °C for 3
hours. The mixture was then partitioned between saturated agueous sodium

10 bicarbonate and dichloromethane. The organic layer was concentrated o dryness to
give crude [(R)-5-(3-methanesulfinyl-biphenyl-4-sulfonylamino)-5,6,7 ,8-tetrahydro-
naphthalen-1-yloxyl-acetic acid terf-butyi ester, which was used in the next siep
without further purification. MS cald. for CagH33NOsS: 555, obsd. (ESI™) [(M+H)"] 556.

15 [(R)-5-(3’-Methanesulfinyi-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-
naphthaien-1-yioxyl-acetic acid



naphthalen-1-yloxy}-(d, J = 8.8 Hz, 2 H), 7.62 HN'S'% acetic acid (d,J=8.8 Hz, 2 H), 7.03 (t,J=
8.3 Hz, 1 H),6.72 00 (d,J=82Hz,1H),6.66 (d,J=8.3Hz,1H),456 0, (hr.52H), 4.43-4.53
(m, 1H),2.39-2.48(m,2H),

WO 2010/018113 PCT/EP2609/660158

HO™ "0
Starting with [(R)-5-(3 -methanesulfinyl-biphenyl-4-sulfonylamino)-5,6,7 8-tetrahydro-
naphthalen-1-yloxy}-acetic acid ferf-butyl ester, using the method analogous to the
one for example 3-2, method F, [(R)-5-(3-methanesulfinyl-biphenyi-4-suifonylamino)-
5 5,8,7,8-tetrahydro-naphthalen-1-yloxyj-acetic acid (9 mg, 32% over two steps) was
obtained. "H NMR (400 MHz, DMSO-ds) & ppm 13.12 {br. s, 1 H), 8.19 (d, J = 8.5 Hz,
1H), 804-807(m, 1H),7.97-803(m,4H), 795 (dt,J=7517Hz 1H),7.77
(dt, J=7515Hz, 1H),7.73{{, J=75Hz, 1H), 704 (t, J=81Hz, 1 H),6.74 (d, J
=81Hz, 1H),6.66(d, J=81Hz, 1H),462(s,2H),4.32-447 (m, 1H),2.84 (8,3
10 H),2.39-2.83(m, 2H), 1.69-1.94 (m, 1 H), 1.50 - 1.67 (m, 3 H); MS cald. for
CosHasNOsS, 499, obsd. 500 (ESI™) [((M+H)'].

EXAMPLE 541
i(R)=-5-(3 -Methanesulfonyi-bichenvi~4-sulfonviamino)-5,8,7,8 tetrahvdro-

15 naphthalen-1-vioxyl-acetic acid

[(R)-5-(3’-Methanesulfonyi-biphenyl-4-sulfonylamino)-5,8,7,8-tetrahydro-
naphthalen-i-yioxy]-acetic acid tert-butyl ester



OOH 1.78 (hr.s,1H),1.59 (hr. s3H) 3-82(E) (5-16-(4-Fluoro-12.98 (hr. s, 1 H), 9.07 (d, 457
phenyl)-pyridine-3-J = 2.0 Hz, 1 H), 8.38 (d, J 00 sulfonylamino)-= 8.6 Hz, 1 H), 8.30 (dd, J lo
5,6,7,8-tetrahydro-= 8.3, 2.0 Hz, 1 H), 8.21- \\N S .. -

WG 2016/018113 PCT/EPZ009/060158
- 103 -
S
[
\\S . O
N’ N
HN \O

Aoke

To a solution of (R)-5-(3"-methylsulfanyl-biphenyl-4-sulfonylamine)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid teri-butyl ester (example 3-44) (30 mg,
0.055 mmol) in methanol (4 mL) were added OXONE (136 mg, 0.22 mmol) and

5 alumina (70 mg). The resulting mixture was healed at reflux for 2 hours, and then
was filiered. The filtrate was concentrated to dryness under reduced pressure 1o
give crude [(R)-5-(3’-methanesulfonyl-biphenyl-4-sulfonylaminc)-5,6,7,8-tetrahydro-
naphthalen-1-yioxyl-acetic acid fert-butyl ester, which was used in the next step
without purification. MS cald. for CoeH3aNO;S, 571, obsd. 572 (ESI™) [(M+H)"] .

10

[(R)-5-(3'-Methanesulfonyl-biphenyl-4-sulfonylamino}-$,6,7,8«tetrahydro-
naphthalen-1-yloxyl-acetic acid

Starting with [/R}-5-(3 -methanesulfonyl-biphenyi-4-sulfonylamino)-5,6,7,8-

15 tetrahydro-naphthalen-1-yloxy]-acetic acid teri-butyl ester, using the method
analogous to the one for example 3-2, method F, 3" step, (R)-{5-(3'-
methanesulfonyl-biphenyi-4-sulfonylamino)-5,8,7 ,8-tetrahydro-naphthalen-1-yioxy]-
acetic acid (22 mg, 78% over two steps) was obtained. 'H NMR (400 MHz, DMSO-



naphthalen-1-ydo'}-8.28 (m, 3 H), 7.39 (t, J = MN\\O acetic acid8.8 Hz, 2 H), 7.05 (t, J= 7.9 Hz, 1 H),
6.75(d, 3= 0.7.9Hz,1H), 6.68(d, J= 7.9 Hz, 1H),4.65(s, 2 H), 0.."444 - 456 (m, 1 H), 2.67
(br.s,2H),1.77 (br.s,10..0H" H), 1.58 (br. s, 3 H) 3-83(E) (546-(2-Fluoro- 12.98 (br. s, 1 H), 9.14
(d, 457 WO 2010/018113 PCT/EP2009/060158

104 -
ds) & ppm 12.94 (br. s, 1 H), 8.28 (t, J = 1.6 Hz, 1 H), 8.21 (d, J = 8.5 Hz, 1 H), 8.15
(dt, J =7.9, 1.6 Hz, 1 H), 8.02 — 8.07 (m, 2 H), 7.99 — 8.02 (m, 2 H), 7.98 — 8.01 (m,
TH), 7.81(t, J=7.9Hz, 1H),7.05(t J=81Hz 1H), 676 (d, J=81Hz, 1H), 6.68
(d. J=8.1Hz 1H),4.65(s, 2 H), 4.35~4.46 (m, 1 H), 3.33 (s, 3 H), 2.48 — 2.62 (m,
5 2H), 1.86—1.89 (m, 1 H), 1.45 — 1.68 (m, 3 H); MS cald. for CzsHzsNO,S; 515, obsd.
516 (ESI) [((M+H)'].

EXAMPLE 6-1
{{R)-5-{I3-Chioro-4-{4-chioro-phenoxy}-benzenesuifonyl}-methyl-amino}-5,8,

10 7.8-tetrahvdro-naphthalen-1-vloxy)-acetic acid teri-butyl ester
Ct

{(R}- 5-[(3-Chloro-4-fluoro-henzenesuifonyl)-methyi-amino]-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid tert-butyl ester

4oL

15 To a solution of [(R)-5-(3-chioro-4-fiuoro-benzenesulfonylamino )-5,8,7,8-tetrahydro-
naphthalen-1-yloxyl-acetic acid tert-butyl ester (example 2-2, method D, 2™ step)
{400 mg, 0.85 mmol} in acetonitrile (15 mL) was added methy! iodide {182 mg, 1.28
mmel) and potassium carbonate (350 mg, 2.53 mmol). The reaction mixture was

stirred at 70 °C for & hours, then cooled to room temperature and filtered through a



phenyl)-pyridine-3- J = 2.1 Hz, 1 H), 8.44 (d, J OP sulfonylaminol- = 8.6 Hz, 1 H), 8.35 (dd, J O
5,6,7,8-tetrahydro- = 8.3, 2.1 Hz, 1 H), 7.98- naphthalen-1-yloxyl- 8.10 (m, 2 H), 7.53 - 7.64 ' Hic0O
aceticacid (m, 1 H), 7.36 - 7.46 (m,2 H), 7.00 - 7.09 (m, 1 H), 000

WO 2010/018113 PCT/EP2009/060158

- 105 -
glass funnel. The filtrate was concentrated in vacuo, and the residue was purified by

column chromatography {gradient elution, 0-10% methanoi in dichloromethane) to
afford {(R)-5-[(3-chlora-4-fluoro-benzenesulfonyl)-methyl-amino]-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid tert-butyl ester (385 mg, 89%) as a yellow oil. MS

5 cald. for CasHzrCIFNOsS 483, obsd. 484 (ESI™) [(M+H)".

((R)-5<{[3-Chloro4-(4-chloro-phenoxy)-benzenesulfonyl]-methyl-amino}-5,6,
7,8~tetrahydro-naphthalen-1-yloxy}-acetic acid teri-butyl ester
i

AL

10 Starting with {(R)-5-{(3-chloro-4-flucro-benzenesulfonyl)-methyl-aminoi-5.6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid tert-buty! ester (100 mg, 0.207 mmol) and
4-chiorophenol {315 mg, 2.45 mmol), using the method analogous to the one
described for exampie 2-2, method D, 2™ step, ((R)-5-{[3-chioro-4-(4-
chlorophenoxy)-benzenesulfonyl]-methyl-amino}-5,8,7,8-tetrahydro-naphthalen-1-

15  vyioxy)-acetic acid terf-butyl ester (32 mg, 75%) was obtained as a white powder. MS
cald. For CaoHs1CLNQOeS 591, obsd. 592 (ESI™) [(M+H)].

((R)-5-{[3-Chloro-4-(4-chioro-phenoxy)-benzenesuifonyi}-methyl-amino}-5,6,
7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid



6.72(d, J=7.7Hz,1H), 6.68(d,J=7.7Hz, 1H), 0" 4.66 (br.s,2 H), 4.43- 4,55 (m, 1 H), 2.67 (hr.
52 CrOHe." H),1.79 (hr.s,1 H), 1.60 (br.s, 3H) WO 2010/018113 PCT/EP2009/060158 - 99 -
12.95 (hr. s, 1 H), 9.06 (d, J = 2.0 Hz, 1 H), 8.36 (d, J = 8.8 Hz, 1 H), 8.29 (dd, J = 8.3, 2.0 Hz, 1 H),
8.21 (d, J =98 M¥MI$1138.16 (dd, J = 7.8, 2.1 Hz, 1 H), 8.06 (ddd, J = 8 BCHEEZ90/449158 1) 7.31 (t, J
=8.8 Hz, 1 H), 7.05 (t, J = 7.8 Hz, 1 H), 6.75 (d, J = 7.8 Hz, 1 H), 6.68 (d, J = 7.8 Hz, 1 H), 4.66 (s, 2
H), 4.41 -4.54 (m, 1 H), 2.42 - 2.47 (m, 2 H), 2.35- ()63 H), 1.69 - 1.88 (m, 1 H), 1.50 - 1.69 (m, 3 H)

Cl

HO ~O
Starting with ((R)-5-{[3-chloro-4-(4-chloro-phenoxy)-benzenesulfonylj-methyi-amino}-
5,6,7,8-tetrahydro-naphthaien-1-yloxy)-acetic acid tert-butyl ester (80 mg, 0.135
mmol), using the method analogous to the one described for example 2-2, method D,
5 4" step, ((R)-5-{[3-chloro-4-(4-chloro-phenoxy)-benzenesulfonyll-methyl-amino}-
5.6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid (55 mg, 76%) was obtained as a
white powder. 'H NMR (400 MHz, DMSO-ds) 8 ppm 8.09 (d, J = 2.27 Hz, 1 H), 7.85
(dd, J = 8.84,2.27 Hz, 1H), 7.53 (d, J =455 Hz, 2 H), 7.20 (d, J = 5.81 Hz, 2 H),
711, J=796Hz 1H), 6.69( J=783Hz 2H), 507-516{(m, 1H), 4.60-4.68
10 (m, 2H),266-279(m,1H), 2.52(s, 3H), 2.30-2.47 (m, 1 H}, 1.81-1.91 (m, 1
H), 1.53 - 1.70 (m, 3 H). M8 cald. for CosH22CI2NOsS 535, obsd. 536 (ESI™) [((M+H)'],

EXAMPLES 6-2 to 6-3
The following examples 6-2 to 6-3 were prepared in the analogous manner o
5 example 6-1.

Example H NMR (400 MHz, MS
No Systematic Name | DMSO-dg) & pom (M+H™) | Structure
6-2 ({R)-5-{13-Chlorc- | 8.10(d,J=2.02Hz, 1 H}, 536
4-(2-chioro- 7.83(dd, J=5.84,2.27 !
phenoxy)- Fiz, 1 H), 7.69 (dd, J = % J
benzenesulfonyl}- | 8.08, 1.52 Hz, 1 H), 7.45 - S D
methyl-amino}- 751 (m, 1H), 7.33(s, 1 "
5,8,7 B-tetrahydro- | H), 7.33-7.39 {m,J = @
naphthalen-1- 9.08, 6.16, 3.85, 3.66 Hz, 4
yloxy)-acetic acid | 2 H), 7.09 (t, J = 7.96 Hz, /Q
1H), 6.95 (d, J = 8.84 Hz, o
1 H), 6.68 (dd, J = 23.49,
8.08Hz, 2H),503-5.13
{m, 1 H), 4.66 (s, 2 H),
271(m,1H),251 (s, 3
H), 2.45 (d, J = 4.55 Hz, 1
H), 1.79 - 1.91 (m, 1 H)
1.55 (br. s, 3 H)




3-85(E){546-(3- Trifluoromethylphenyl)-pyridine-3- sulfonylaminok
5,6,7,8-tetrahydronaphthalen-1-yloxy}- acetic acid 3-86(E)(5.46-(4-Methoxy- phenyl)-pyridine-3-
sulfonylaminok 5,6,7,8-tetrahydro-naphthalen-1-yioxyl- acetic acid
(5-{6-[3-(2-Hyer&hy:&@#4iB-phenyl]-pyridine-3- sulfonylaminol-5,6,7,8-tetraRG@fSPHEPHAEIRN-1-yloxy)-
acetic acid 12.98 (br.s, 1 H), 9.14 (d, J=2.4 Hz, 1 H), 8.53 (br. s, 1 H), 8.51 (d, J =7.8 Hz, 1 H), 8.38
-8.45 (m, 2 H), 8.36 (dd, J = 8.3, 2.4 Hz, 1 H), 7.91¢d; J = 7.8 Hz, 1 H), 7.81 (t, J = 7.8 Hz, 1 H), 7.00 -
7.13 (t, J =7[§ Kz T HyEF 6T 718 bzet s, ’ 13 - 4.55 (m,
1 H), 2.53 (m, 2 H), 1. 2-24 @d{m, 1 1- ]ZJBS](:BQJ(bﬁ ©.3 ‘r$) 1|2 94 (br; s, 1 H) 9. Ozgd J=2.1Hz, 1H),

8.31(d,J:8.3Hz,1 6, '43-8.20 (m, 3 H), 7. °J = 8|8 Hz, 2 H),
7.05(t, J = 7.8 Hz, 1 Hj gzéqg} % %jﬁgzﬂg% j 78H£1H%)\4&6

441 -4.51 (m,
1 H), 3.85(s, 3 H), 2. 4{46—? A8rimyoid-b 4 (hr s, 1 H),9.08 (d,J

= 2.4 Hz, 1 H), 8.36 (habh@®Hz, 1 H, t@s&wtﬂwﬁ B4B02.4 Hz, 1{) 8[227(d, J = 8.3 HZ, 1 H), 8.05

(s, 1 H), 8.00 (d, J = 7¥PRE2PIaTe% 46 Qﬁg Cmﬁg’e)j% 6)777 38 (d 18 Hz, 1 H), 7.05 (t, J = 8.1 Hz,
1 H), 6.75 (d, J = 8.1jHz, 1 H), 6.68 (d.3J 8}1351 %)1@366 (s,2H),4.42 -4.53 (m, 1 H),3.68 (t,J =
6.8 Hz, 2 H) 2.84 (1, J = 6.8 Hz, 2 H),|2. 489 (@.4H(m, 2 H), 1.67 - 1.85 OH WO
2010/018113PCT/EP2009/060158 - 100 - * Method of preparation E or F indicated in parentheses; c:
EM-Hi 5EXAMPLE 4-1 VR)-5-(3cMethanesulfgwiRippenyk-4-sulfonylamino)-5,6,7,8-tetrahvdro-
naphthalen-1- vIOXV|acet|c aC|d WO 2010/018113PCT/EP2009/060158 101 -
[(R)-5-(r-Methane$t ssisQRrenylmhenyloyigine,4 SHELASRIE T 8xyFacetic acid
tert-butyl ester 5 To a solut|oﬁ&téRM&tﬂ’mnﬁhhtﬁdﬁml-biohehﬂﬂesakiiunylam|no) 5 6,7,8-

[{R)-5-[(5-Bromo-pyridine-2-sulfonytamine)-5,6,7,8,-tetrahydro-naphthalen-1-
yloxyJj-acetic acid fert-butyl ester

Aok,

Starting with R-(5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl
10 ester hydrochloride salt and 5-bromo-pyridine-2-sulfonyt chloride, using the method

analogous to the one described for exampie 1-1, method A, 4" step, [(R)-5-[(5-

bromo-pyridine-2-sulfonyiamino)-5,6,78,-tetrahydro-naphthalen-1-yloxy]-acetic acid



tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl ester (example 3-44) (30 mg, 0.055 mmol) in
dichloromethane (4 mL) was added m-chloroperoxybenzoic acid (mCPBA) (12 mg, 0.069 mmol) at 0
C. The resulting mixture was stirred at 0 C for 3 hours. The mixture was then partitioned between
saturated adt@368&#ilim 10 bicarbonate and dichloromethane. The ord4midFa/aYHES Eoncentrated
to dryness to give crude [(R)-5-(3'-methanesulfinyl-bipheny1-4-sulfonylamino)-5,6,7,8-tetrahydro-
naphthalen-1-yloxypacetic acid tert-butyl ester, whigls was used in the next step without further
purification. Mg aigl- 01484 dA3NES SR8 i @laed OB BHMOED 1856648, (ESIY)
[(R)-5-(r-Methanesulfinyl-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydronaphthalen-1-yloxyFacetic acid
WO 2010/018¥158E4HEP2009/060158 - 102 - S. HO 0 Starting with
[(R)-5-(3-methanesulfinyl-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydronaphthalen-1-yloxyl-acetic acid

tert-butyl est i t] [ € ) . gt&q?:ﬁ i
[(R)-5-(3--m<§@%§é2@|ﬁ’§?@%§2ﬁﬂiﬁ%§ﬁw §%€é%ﬂ%§%§?of-@naph hg?en-l-yloxyl-acetic
acid (9 nig, ZERhihalend-viepy)-Aeelishaidder aPrkil/AS{@I00 MHz, DMSO-d6) 6 ppm 13.12 (br. s, 1
H), 8.19 (d, J = 8.5 Hz, 1 H), 8.04- 8.07 (m, 1 H), 7.97 - 8. pd H), 7.95 (dt, J = 7.5, 1.7 Hz, 1 H),
7.77 (dt,J=7.5,15Hz,1H),7.73(t,J=75Hz, 1 mﬁ\] =8.1Hz,1H),6.74(d,J=8.1Hz, 1
H), 6.66 (d, J = 8.1 Hz, 1 H), 4.62 (s, 2 H), 4.32 - 447 1, ), 2.84 (s, 310 H), 2.39 - 2.63 (m, 2 H),
1.69-1.94 (m, 1 H), 1.50 - 1.67 (m, 3 H); MS cald. fc§r C261-125N06S2 499, obsd. 500 (ESI+) [(M+Fi)]
EXAMPLE 5-1 100-5-(3'-Methanesulfonyl-bip ' Ifonylamino)-5,6,7,8-tetrahvdroL
5naphthalen-1-ylomil-acetic acid
[(R)-5-(T-Methanesulfonyl-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydronaphthalen-1-yloxypacetic acid
tert-butyl ester - 103 - To a solution of (R)-5-(@-methylsulfanyl-biphenyl-4-sulfonylamino)-5,6,7,8-
tetrahydro-naphthalen-1-yloxy]-acetic ag'%\ gtyl ester (example 3-44) (30 mg, 0.055 mmol) in
methanol (4 mL) were added OXONE (136 mg, 0.22 mmol) and 5 alumina (70 mg). The resulting
mixture was Seaied attreflir-ior 2 hows -srdimen warAliriethol aeslifsatemagsencentrated to

dryness under reduced pressure to give crude e :
{(R)-5-(3-matABR LGy B TRNER L SR BH 576 27 S A RS B A B S k- acetic
acid tert-butyresteousticthe aseidestitbeforesk atapadtiodt sieifid@ipa-[[dS catth-foridae1-133N07S2

571, ob 9 55%&@3{@%%%%%&) 56,7 ,—teﬁrah%/dr wr%aémhthaien~‘imyony}~aCﬁtic gcid feri-

[(R)-5-(3'-Methanesulfony enyI-4-sulfonylamino)-5,6,7,8-tetrahydrona thalen-lqloxyFacetic
acid StartingwitreRRy-8aBoRiairemheMitrenld- b ikenb B ity RiHirmDsd. 45882 {@1+H)']
tetrahydro-ngphthalen-1-yloxyl-acetic acid tert-butyl ester, using the method analogous to the one for
example 3-2, method F, 3rd step, (R)-[5-(3"-
methanesulfonyl-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]- acetic acid (22 mg,
78% over twiiRiep§)onad sintaopad-plid iviHR (G M3 uiivs0]-methyl-amino}-5,6,7,8, -

15 tetrahydro-naphthalen-1-yioxy)-acetic acid tert-butyl ester

AL

Starting with {R)-5-[(5-bromo-pyridine-2-sulfonyl}-methyl-aminol-5,6,78,-{etrahydro-
naphthalen-1-yloxy}-acetic acid terf-butyl ester and 3-isopropyiphenyiboronic acid,
using the method analogous to the one described for exampie 3-2, method F, 2m



WO 2010/018113PCT/EP2009/060158 - 104 - d6) 6 ppm 12.94 (br. s, 1 H), 8.28 (t, J = 1.6 Hz, 1 H),
8.21(d,J=8.5Hz,1H),815(dt,J=7.9,1.6 Hz, 1 H), 8.02 -8.07 (m, 2 H), 7.99 - 8.02 (m, 2 H), 7.98-
8.01(m,1H),7.81( J=7.9Hz, 1H),7.05(, J=8.1Hz, 1H),6.76 (d,J =8.1 Hz, 1 H). 6.68 (d.J =
8.1 Hz, 1 HWA@5¢41811) 4.35 - 4.46 (m, 1 H), 3.33 (s, 3 H), 2.48 - 2.62RAT/EP20M060E8- 1.89 (m, 1
H), 1.45- 1.68 (m, 3 H); MS cald. for C25H25N0752 515, obsd. 516 (ESI+) [(M+H)4]. EXAMPLE 6-1
((2)-5-{13-Chloro-4-(4-chloro-phenoxy)-benzenesulfghvil-methyl-amino}-5,6,

107,8-tetfah¥f&r;9;nmml{§lqe:ﬂsﬁﬁ%wr%@' aeighitarebpBL eSIN-Flethi{BImino}-5,6,7,8,- .
5-[(3-Chloro-4- Iuoro-benzenesuIfon)il)-met -amlnot]é5,6,7,8-tetra€1\>/dronaphthale %—e}fgoxy}-acetlc

| -
acid tort-but)f EERPET S BRPBo BYGPEetC A0 ot DUyt estor was obiained. MO

[(R)-5-(3-chlarocA-filygkachEnzeheswdtbrhfafiitd ) K8, 7B tetrahydro- naphthalen-1-yloxy]-acetic acid
tett-butyl ester (example 2-2, method D, 2I'd step) (400 mg, 0.85 mmol) in acetonitrile (15 mL) was

added methyl iodide (182 mg, 1.28 mmol) and potassium carbonate (350 mg, 2.53 mmol). The
reaction Mixtife-SrilS<ericaniory! @ hensihsyridipes -sobfenyt-rasteamisialdté it filtered through
a WO 2010/@43h{2R5-hHpRaPA8M108488y)-heatictasa funnel. The filtrate was concentrated in vacuo,
and the residue was purified by column chromatography (gradient elution, 0-10% methanol in
dichloromethane) to afford
{(R)-5-[(3-chloro-4-fluoro-benzenesulfonyl)-methyl-
naphthalen-1-yloxyl-acetic acid tert-butyl ester (3@6 le 89%)
C23H27CIFNOS5S 483, obsd. 484 (ESI+) [(M= .
((3)-54[3-Chloro-4-(4-chloro-phenoxy)-benzenegsulfényl]-methyl-amino}-5,6,
7,8-tetrahydro-naphthalen-1-yloxy)-aceti id tent-butyl ester Cl 10 Starting with
{(R)-5-[(3-chloro-4-fluoro-benzenesulfon hyl-amino]-5,6,7,8-
tetrahydro-naphthalen-1-yloxyl-acetic acid{ett-butyl ester (100 mg, 0.207 mmol) and 4-chlorophenol
(315 mg, 2.45 mmol), using the method &nalogous to the one described for example 2-2, method D,
2nd step, ((R)-5-{[3-chloro-4-(4- HO™ X0
chlorophenoxy)-benzenesulfon g-methyl-amino}-S,6,7,8-tetrahydro-na hthalen-1- 15 yloxy)-acetic acid
tett-butyl estgﬁq@i?‘wiﬁ’?ﬁ%)'%é -bhisarserysRIAMItEEREer 2 dea-meHEPINtC12N06S 591,
S/%S)dé 5(?32 C(:E?,ﬁ?,E,M4éﬂrﬁrl'!3|fdrom?]aphthalebn-1 -yloxy)—al}:etic acid tert—lbutyi_ esteé, gsing the method
-5-([3-Chlorg-4-(4- ro-phenoxy)-benzenesulfonyl]l-methyl-aming}-5,6,
7 &ty AR RERR TS ST G ES Larrareie 4.3 Method ¥ 5P 585 (R-5-[5-(2-

etrahydro-

as a yellow oil. MS 5 cald. for

isopropyl-phenyl)-pyridine-2-suffonyl]-methyl-amino}-5,6,7,8 -tetrahydro-naphthalen-
1-yloxy)-acetic acid was obtained. MS caid. for Co7MacN20OsS 494, obsd. 495 (ESI™)
[(M+H)"].

15 EXAMPLES 7-2to 74
The following examples 7-2 to 7-4 were prepared using methods anaiogous o those
described for exampie 7-1, starfing with (R)-{5-amino-5,6,7,8-tetrahydro-naphthalen-
1-yloxy)-acetic acid tert-butyl ester hydrochioride salt and 5-bromo-pyridine-2-
sulfonyl chloride, methyl iodide, and the appropriate commercially available aryl

20 boronic acids



WO 2010/018113PCT/EP2009/0611158 - 106 - CI 7.0 HO 0 Starting with
((R)-5-{[3-chloro-4-(4-chloro-phenoxy)-benzenesulfonyll-methyl-amino}-
5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester (80 mg, 0.135 mmol), using the
method anal§FIEHH e one described for example 2-2, method D, 5 41RCSiEH2009/060158
((R)-54[3-chloro-4-(4-chloro-phenoxy)-benzenesulfonyl]-methyl-amino}-
5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid {56-mg, 76%) was obtained as a white powder. 1H
NMR (400 MHz, DMSO-d6) 5 ppm 8.09 (d, J = 2.27 Hz, 1 H), 7.85 (dd, J = 8.84, 2.27 Hz, 1 H), 7.53
(d,J=4.55Hz,2H), 7.20(d,-J=581Hz 2H) 711 (t J=796Hz 1H), 6.69(.J1=783Hz, 2H),
5.07-5.16 (m, 1 H), 460 46810(m gH) 266 279(m 1Hﬁ25>(s 3 H), 2.30 -2.47 (m| 1 H),
1.81-1.91 (rﬁgﬁm (m, 3 F)Dm%fi«aé?? WZC25H2§I§%2N068 535, ghsd. 536 (ESI¥)

N Sys mat:g
[((M+H)+]. EXAMPLE {9;)45%@{1{54 nl;.ll THROWING EXAWPIGS 6-2,43 6-3 wereprepa £d in-the
analogous manner to thiexatmigle- 6 1. ExamplezNoH), Spsterndtic Name 1H NMR (400 MHz, DMSO-d6)

*\i anmo = > " 4-(2- -
6 PP MS (M+H) SIS () ST CARIE DDA ) = 202z, 1 S s (-chloro

naphthalen T-yloxy}- (s, TH), 765, J= 8.3 ~
acetic acid Hz, 1. t,d=7.7

1H), 7.45 (
Hz,1H),7.32(d, d=77 )
Hz, 1 H), 713 (. J= 7.9 /j;
Hz, 1 H}, 6.85 {d, J=78 HOY o
Hz, 1 H), 6.71(d, J = 8.3
Hz, 1 H), 5.09 - 5.16 (mn,
1H), 4.86 (s, 2 H), 2.70
2.83 (m, 1 H), 2.63 (s, 3
H). 2.42 (s, 3H), 2.37 -
248 (m,1H),1.82-1.94
(m, 1H), 1.71 (br.s, 3 H)
7-3 (R)-B-5-(2 3~ 13.01 (br. s, 1 H), 8.76 481
Dimethyl-phenyl)- {dd,J =21, 1.1 Hz, 1 H), o _o
pyridine-2-sulfonyl}- | 8.02 - 8.12 (m, 2 H), 7.30 RPN
- methyl-amino}- (d,J=70Hz, 1H),7.24 o
. 5,6,7 8-tetrahydro- {t,J=76Hz TH),7.13-
. naphthatep-1-yloxy}- | 718 (m, 1 H), 710 (t, J =
acetic acid BO0Hz, 1HL,674(d, J= 4
8.0 Hz, 1 H), 6.74(d, J = L
8O0Hz TH) 512(dd, i= Ha g
9.0,6.6 Hz, 1 H), 4.66 (s,

2H),2.70 - 2.80 (m, 1 H),
265 (s, 3H), 2.39 - 2.48
(m, 1 H), 2.33 (s, 3 H),
214(3 3H) 1.85-1.96
(m, 1 H), 1.71 (br.s, 3 H)

74 (R)-5-{[B-(3-tert- | 13.03 (br.5, TH), 9.12(d, | 523

Butyl-5-methyi- J=2.0Hz, 1 Hj, 8.39 (dd, o
phenyli-pyridine-2- | J =8.1,2.0 Hz, 1 H), 8.07 =N
sulfonyll-methyl- (¢, J=81Hz, 1H), 7.61 HE |
amino}-5,6.7 8- (3, 1H), 748 (s, 1H), il
tetrahydro- 7.35 {s, TH), 714 (t, J =
naphthaien-1-vloxy)- | 8.1 Hz, 1H),6.87(d, J = o
acetic acid 8.1 Hz, 1H). 6.71{d. J = r

8.1 Hz, 1H), 513 (t, J = Ho o

7.6 Hz, 1H), 4.66 (s, 2

H), 2.70 - 2.81 H

83 (s, 4
(m, 1 H), 2.41 (s,
182-1.97 (m, 1
-1.79 (m, 3 H), 1.
H)




7.83 (dd, J =8.84, 2.27 phenoxy)- Hz, 1 H), 7.69 (dd, J = la benzenesulfonyli- 8.08, 1.52 Hz, 1
H), 7.45- 0 methyl-amino}- 7.51 (m, 1 H), 7.33 (s,1  5,6,7,8-tetrahydro- H), 7.33-7.39 (m, J =

WO 2010/018113 PCT/EP2009/060158
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EXAMPLE 8-1

{{R)-5-{[3-{4-Chioro-benzenesuifonyl}-5-trifluoromethyl-benzenesutfonyll-m

ethyl-amino}-5.6,7,8-tetrahydro-naphthalen-1-vioxy)-acetic acid

F F
F
O, 0
~, S, S
E}l ‘O O
"]
- Ci
L
HO™ O

5 [(R)-5-{3-Fluoro«5-trifiuoromethyi-benzenesulfonylamino)-5,6,7,8-tetrahydr
o-naphthalen-1-yloxyl-acetic acid tert-butyl ester

FuF
F
Q,
.8 F
™

Starting with (R)-(5-amino-5,6,7,8-tetrahydro-naphthaien-1-yloxy)-acetic acid tert-
butyl ester hydrochioride salf (1 g, 3.18 mmol) and 3-fluoro-5-riftucromethyi-

10 benzenesulfonyi chioride (1.09 g, 4.8 mmol), and using the method described for
example 1-2, method B, 1% step, [(R)-5-(3-fluoro-5-riflucromethyl-
benzenesulfonyiamino)-5,6,7,8-tetrahydro-naphthaien-1-yloxyl-acetic acid tert-butyl
ester (1.3 g, 81.2%) was prepared as a2 white solid. MS caid. for CygH10FsN3048 503,
obsd. 504 (ESI™) [(M+H)"].

15
{{R)-5-[(3-Fluoro-54rifluoromethyl-benzenesulfonyl)-methyl-amino}-5,6,7,8
-tetrahydro-naphthalen-1-yloxy}-acetic acid fert-butyl! ester



400 naphthalen-1-9.06, 6.16, 3.85, 3.66 Hz, yloxy)-acetic acid 2 H), 7.09 (t, J = 7.96 Hz,
6.95(d, J =8.84 Hz, HOO 1 H), 6.68 (dd, J =23.49, 8.08 Hz, 2 H),5.03-5.13

10

15

WO 2010/018113 PCT/EP2009/060158

Aok

Starting with [(R)-5-(3-fluoro-5-triflucromethyl-benzenesulfonylamino)-5,6.7,8-
tetrahydro-naphthalen-1-yloxy]-acetic acid tert-butyl ester (1 g, 2 mmoi) and mathyl
iodide (423 mg, 3 mmol), and using the method described for example 6-1, 1st step,
{(R)- 5-{(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-5,6,7,8~
tetrahydro-naphthalen-1-yloxy}-acetic acid fert-butyl ester (972 mg, 94%) was
prepared as a white solid. MS caid. for CpaH27F4NOsS 517, obsd. 518 (ESI")
[(M+H)T.

{(R)-5-{[3-(4-Chioro-phenyisulfanyl)-5-triftuoromethyl-benzenesuifonyl}-methyl-
amino}-5,6,7,8-4tetrahydro-naphthalen-1-yloxy)-acetic acid fert-butyl ester
FoF

@0 Q,
AL

A mixture of {{(R)-5-[(3-flucro-5-triflucromethyl-benzenesulfonyl}-methyl-aminol-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyt ester (80.0 mg, 0.15
mmel), 4-chloro-benzenethiol (50 pl.}, and potassium carbonate (55.0 mg, 0.40
mmel) in N, N-dimethylformamide (1.0 mL) was heated in & microwave oven at
150 °C for 30 minutes. The resulting mixture was neutralized with 1N hydrochloric

acid and then extracted with ethyl acetate (20 mbL x 3). The combined organic {ayers

1H),



(m,1H),466(s,2H), 271 (m.1H),251(s,3 H),245(d,J=455Hz,1 H),1.79-191(m,1
H), 1.55(br.s,3H) WO 2010/018113PCT/EP2009/060158 - 107 - EXAMPLE 7-1
UM-5-{f5-(3-Isoprogyl-Phenyl)-eyridine-2-sulfonvil-methvi-amino}-5,6,
7 8-tetrahvdP6raptithdieh-1-yloxy)-acetic acid 5HO 0 PCT/EP2009/060158
-113-
were washed with brine (20 mL x 3), dried over anhydrous sodium suifate, and
concentrated in vacuo to afford ((R)-5-{[3-(4-chloro-phenylsulfanyl)-5-triflucromethyi-
benzenesulfonyl]-methyl-amino}-5,6,7,8-tetrahydro-naphthaten-1-yloxy}-acetic acid
tert-butyl ester (67.5 mg, 70.2%) as a viscous oil, which was used for the next step
5 without any further purification. MS cald. for CyoHz1CIFsNOsS2 641, obsd. 642 (ESI)
[(M+H).

{((R)-5-{[3-{4-Chicro-benzenesuifonyl)-5-iriflucromethyi-benzenssulfonyil-m
ethyl-amino}-5,6,7,8-tetrahydro-naphthalen-i-yloxy)-acefic acid tert-b
10 utyl ester

Aok

To a solution of ({R)-5-{[3-(4-chioro-phenylsulfanyl)-5-trifluoromethyl-
benzenesulfonyll-methyl-amino}-5,8,7 . 8-tetrahydro-naphthaien-1-yloxy}-acetic acid
tert-butyl ester (45 mg, 0.07 mmgl) in dichloromethane was added 3-

15 chloroperoxybenzoic acid (m-CPBA, 85% active oxygen) (40.5 mg, 0.20 mmol) at
0 °C. After being stirred at room temperature for 3 hours, the resulting mixture was
concentrated under reduced pressure and purified by column chromatography (5%
methanol in dichloromethane) to afford ((R)-5-{[3-{4-chicro-benzenesulfonyl}-5-
trifluoromethyl-benzenesulfonyl]-methyi-amino}-5,6,7,8-tetrahydro-naphthalen-1-

20 yioxy)-acetic acid tert-butyl ester (26.5 mg, 56%) as a semisolid. MS cald. for
CaaH31CIF3NO;S;, 673, obsd. 674 (ESIT) [(M+H)™.

{{(R)-5-{[3-(4-Chloro-benzenesulfonyl)-5-trifiuoromethyi-benzenesulfonyi]-m
ethyl-amino}-5,8,7,8-tetrahydro-naphthaien-1i-yloxy)-acetic acid



[(R)-5-[(5-Bromo-pyridine-2-sulfonylamino)-5,6,7,8,-tetrahydro-naphthalen-1- yloxy]-acetic acid
tert-butyl ester Starting with R-(5-amino-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-buty!
10 ester hydrochloride salt and 5-bromo-pyridine-2-sulfonyl chloride, using the method analogous to
the one des® b4 Eample 1-1, method A, 4th step, [(R)-5-[(5- PCT/EP2009/060158
bromo-pyridine-2-sulfonylamino)-5,6,78,-tetrahydro-naphthalen-1-yloxy]-acetic acid WO
2010/018113PCT/EP2009/060158 - 108 - tert-butyl ldster was obtained MS cald. for
C211-125BrN205S 496, obsd. (ESI+) [(M+H)] 497. £ _F
{(R)-5-[(5-Brorno-pyridine-2-sulfonyl)-methyl-arnino]-5|67,8,-tetrahydro5 naphthalen-1-yloxybacetic
acid tert-butyl ester Starting with

[(R)-5-[(5-bromo-pyridine-2-sulfonylamino)-5,6 7%8 rBnaphthalen-1-yloxy]-acetic acid tert-butyl
ester and methyl iodide, using the method an\lNgoys to #ye described for example 6-1, 1s' step,
{(R)-5-[(5-bromo-pyridine- 10 2-sulfonyl)-paethy *tetrahydro naphthalen-1-yloxy}-acetic
acid tort-butyl ester was obtained. MS ca S'B10, obsd. (ESI+) [(M+FI)I 511.
((R)-54[5-(3-Isopropyl-pheny1)-pyridine-2 '
tetrahydro-naphthalen-1-yloxy)-acetic aci ft‘ert butyl ester Starting with
{(R)-5-[(5-bromo-pyridine-2-sulfonyHmethyl-amino]-5,6,78,-tetrahydronaphthalen-1-yloxy}-acetic acid
tert-butyl ester and 3- isopropylphenylﬁ)@rorﬁb acid, using the method analogous to the one described
for xample 3 hoN Fr WO ZOHUMBLIAR CHREADINAOIAA05 - step

t(R)-5-115-(3- |so pyI |d|ne 2-sulfonyli-methyl-amino}-5,6,7,8,-

tetrahydro- nﬁﬂﬂﬂﬁ"&%‘iﬂ ﬂ;i)l% fréfﬁlﬂ@}térﬁﬁ e@"@éY%@%‘Eﬁ Alsa- g e8iieasid -138N205S

550, obsd. 5@%@#&&(@4%‘%]39%9 the method described for example 2-2, method D, 4" step,

E((a?r)aﬁy(dlr% %8@? %i[gy dl(tghﬁ ndlrglees_u -gulfgr?/ rlﬂ&ﬁaﬁ%g@yp%%&ésdifonyt} -methyl-

GRRS
((R)-5-{[5- (Basmpu}{@ﬁMoapydmmmﬁfenﬂl}memwmm@ 619, 81aetrtthydmsnaphthalen-l-yloxy

)-acetic acid igfl; HBH’%@)SJ%[‘H&Q%“Gﬂ‘ﬂmﬂd(&éb%ﬁ'?gﬂléﬁnR6h849@%gﬁ§§rﬂ%ed8f%b‘?ﬁé‘@9'e 3-2,

method F, 3rd ste
isopropyl- phﬁﬁy‘% ‘iﬁliﬁjlﬁéﬁ 8fofsyILm &g B bl 64 6l-tb i &ftiidnaShufishily1dxy)-acetic acid

was obtained, M%@awwrm7m3ﬂuﬁ@§aﬂ9nﬁpbm &951 CEBBY HM+H)5. IS EXAMPLES 7-2 to 7-4
The foIIo in ex Rare n st t de cr ed for
examplé % ﬁ% %?2%(% a#r\ﬁ/% g g ahyd %%Eale (ﬂ/l%xy a%%?f: aéii tert-butyl

ester hydrochl&ﬁdé .%lt and ﬁbl‘bﬁbﬂy@&ﬂm 2H$u1féﬁjhmkﬁdﬁhéﬁﬁ1©alwfm‘dlde and the appropriate
commercially-availabie afyk @ bpropicy agids fH ) 2040[48113PCT/EP2009/060158

EXAMPLE 8-2
15 The following example 8-2 was prepared by the method analogous to example 8-1,
starting with (R)-(5-amino-5,8,7.8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-
butyl esier hydrochloride salt and 3-fluoro-5-trifluoromethyl-benzenesuffonyl chioride,

methyl iodide, and 4-chloro-benzenethiol.

M3

Example | Systematic 'H NMR (400 MHz, DMSO-ds) | (ESI+,

No Name B ppm | M+HT) | Structure

82 {{R)-5-{[3-{4- 8.563-8.61(m,2H), 842 (s, 1 618 7
Fluoro- H), 8.16 {dd, J = 9.09, 5.05 Hz, i
benzenesulfonyl) | 2 H), 7.37 (1, J=8.72Hz, 2 H), b/fo
-5- 6.92-7.02 (m, 1 H),6.68(d, d = Vs
trifluoromethyl- =808 Hz, 1H),658(d, J= v \©\F
benzenesulfonyl] | 7.58 Hz, 1 H), 5.15-527 (m, ’
-methyl-amino} | 1H), 4.67 (s, 2H), 2.82-2.62 Qij
5,6,7.8- (m, 1H),2.56 (s, 3H), 2.44 - !
tetrahydro- 2.55 (m, 1 H), 1.82-1.94 {m, 1 /Q
naphthalen-1- H), 1.86-1.73(m, 1 H), 1.42- o Vo
vloxyJ-acetic acid | 1.55 (m, 3 H)




- 110 - Example No. Systematic Name 1H NMR (400 MHz, OMSO-d6) 5 ppm MS (ES 1+, M+H+) 7-2
((R)-5-fMethyl-(5-m- 13.02 (br. 3,1 H), 9.13 (d, 467 J=1.7 Hz, 1 H), 8.39 (dd, sulfonyl)-aminok J =
8.3, 2.3 Hz, 1 H), 8.08 5,6,7,8-tetrahydro- (d, J = 8.3 Hz, 1 H), 7.69 naphthalen-1-yloxy}- (s, 1 H),
7.65 (d, J =88 204¢8t bcid Hz, 1 H), 7.45 (t, J= 7.7 Hz, 1 H), 7.32 (d, B2/ FP2009/060158

-115-
The compounds of formula | possess valuable pharmacological properties. It has

been found that said compounds are antagonisis 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

5 demonstrated by the following biological assays.

Human CRTH2 Receptor Binding Assay

A whole cell receptor binding assay using [°Hjramatroban as the competing

10 radicactive ligand was employed 1o evaluate the compound binding activity to human
CRTH2. The radioactive ligand [*Hlramatroban was synthesized according to
Sugimoto et. al. (Eur. J. Pharmacol. 524, 30 — 37, 2005) to a specific activity of 42
Cifmmol.

15 A cell line stably expressing human CRTH2 was established by transfecting CHO-K1
cells with two mammalian expression vectors that harbored human CRTHZ2 and G-
alpha16 cDNAs, respectively, using FuGene® 6 transfection reagent (from Roche).
Stable ciones expressing CRTH2 were selected by staining each cione with BM16
(BD Pharmingen™ from BD Biosciences, a division of Becton, Dickinson and

20 Company), which is a rat monoclonal antibody to human CRTH2. The celis were
maintained as monolayer cultures in Ham's F-12 medium containing 10% fetal
bovine serum, 100 units/mL peniciliin, 100 ug/mi. streptomycin, 2 mM glutamine, 0.5
mg/mL G418 (geneticin) for CRTHZ2, and 0.2 mg/mL hygromycin-B {for G-aipha 16).
For whole cell recepior binding assay, the monolayer cells were rinsed once with

25 PBS {phosphate buffered saline), dissociated using ethylenediaminetetraacetate
(Versene™ EDTA from the Lonza Inc.), and suspended in PBS containing 10 mM
MgClz and 0.06% BSA (bovine serum albumin) at 1.5 x 10° celis/mL.

The binding reactions (0.2 mL} were performed in 96-well plates at rcom

30 temperature in PBS containing 1.5 x 10° cells, 10 mM MgClz, 0.06% BSA, 20 nM
["Hlramatroban, and test compound at various concentrations. After 1 hour of
binding reactions, the cells were harvested on GF™/B filter microplates (microtiter
piates with embedded glass fiber from PerkinEimer, Inc.) and washed 5 times with



Hz, 1 H), 7.13(t,J=7.9 Hz,1H),6.85(d,J=7.9 Hz,1H), 6.71(d, J=8.3 Hz, 1H),5.09-5.16
(m, 1H),4.66(s,2H),2,70- 2.83(m,1H), 2.63(s,3 H),2.42 (s, 3H), 2.37- 2.48 (m, 1 H).

1.82-1.94
WO 2010/018113 PCT/EP2009/060158

-116 -
PBS using a Filtermate™ Harvester (a cell harvester that harvests and washes cells
from micropiates from PerkinEimer, Inc.). The radioactivities bound to the cells were
determined using a microplate scintillation counter (TopCount® NXT, from
PerkinkEimer, inc.) after adding 50 pl. of Microscint™ 20 scintiliation fluid (from
5 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 suffoxide) in the reaction mixture.
10 Specific binding data were obtained by subtracting the radioactivity of non-specific
binding from each binding data.

The 1Cs; value is defined as the concentration of the tesied compound that is
required for 50% inhibition of total specific binding. In order to calculate the ICs

15 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 vaiue was then obtained by fitting
the percent inhibition data to a sigmoidal dose-response (4 parameter logistic) mode!

20 inthe XLfit® software Excel add-in program [from ID Business Solutions Ltd., model
205, where F(x) = (A+{B-A)(1+((C/x)"D))].

All the compounds of the foregoing examples were tested using the above Human

CRTH2 Receptor Binding Assay {(examples 1-1 to 8-2). The results of the assay
25 showed that all of these compounds have binding activity exhibiting 1Cso values

ranging from 0.0029 pM to 0.4061 uM. For instance, the following table shows the

specific 1Cs values for some of these compounds:

Example No. Human CRTH2 Binding
|C59 (HM)

Example 1-2 0.0516

Example 1-3 0.2000

Example 1-6 0.1882

Example 1-7 0.0526




(m, 1 H),1.71 (br. 3,3 H) 7-3 ((R)-5-115-(2,3-13.01 (br. s, 1 H), 8.76 481 Dimethyl-phenyl)-(dd, J =
2.1,1.1 Hz, 1 H), pyridine-2-sulfonyg8.02 - 8.12 (m, 2 H), 7.30 methyl-am inol-(d, J = 7.0 Hz, 1 H),
7.24 5,6,7,8-tetrahydro-(t, J = 7.6 Hz, 1 H), 7.13 - na phthalen-1-yloxy)-7.18 (m, 1 H), 7.10 (t, J =
acetic acid8¥WH214%PLI8 74 (d, J = 8.0 Hz, 1 H), 6.71 (d, J = 8.0 Hz, 1 B TEEIEHACYY3E 9.0, 6.6 Hz,
1 H), 4.66 (a,

-117 -
Example 1-8 0.0639
Example 1-9 0.0841
Example 1-10 0.0674
Example 2-1 0.0764
Example 2-2 0.0102
Example 2-6 0.0603
Example 2-9 0.0212
FExample 2-15 0.0752
Example 2-17 0.1153
Example 2-22 0.0317
Example 2-42 (0.0112
Example 3-1 0.0551
Exampie 3-3 0.2030
Exampic 3-9 0.0749
Example 3-16 0.0203
Example 3-23 0.1241
Example 3-30 | 0.0671
Example 3-34 0.1570
Example 3-41 0.0239
Example 3-45 (.0059
Example 3-48 0.004%
Example 3-62 0.0707
Example 4-1 0.0135
Example 6-1 : 0.1465
Example §-1 0.0029

Calcium Flux Assay Using Fl.uorometric Imaging Plate Reader (FLIPR)
Cell Culture Conditions:

CHO-K1 cells previously transfected with G-alpha 16 were subsequently transfected
with the human CRTH2 receptor and the neomycin resistance gene. Following
selection in 800 pg/mL G418 (geneticin), individual clones were assayed for their
recepior expression based on staining with an anti human CRTH2 IgG, followed by

10 assaying for their response to 13,14-dihydro-15-keto Prostaglandin D; (DK-PDG;)
{ligand) in the Ca®* Flux assay. Positive clones were then cloned by limiting dilution
cloning. The transfected cells were cultured in Ham's F-12 medium supplemented
with 10% fetal bovine serum, 2 mM giutamine , 100 U/mL penicillin/100 ug/mL
streptomycin, 200 pg/mi. hygromycin B, and 800 pg/mL G418 (geneticin).  Cells

15 were harvested with trypsin-EDTA (trypsin-ethylenediaminetetraacetic acid) and



2 H), 2.70 - 2.80 (m, 1 H), 2.65 (s, 3H), 2.39 - 2.48 (m, 1 H), 2.33 (s. 3 H), 2.14 (s, 3H), 1.85- 1.96 (m, .
1 H), 1.71 (br. s,3 H) 13.03 (hr. s, 1 H), 9.12 (d, J = 2.0 Hz, 1 H), 8.39 (dd, J = 8.1, 2.0 Hz, 1 H), 8.07
(d,J=8.1Hz, 1 H), 7.61 (s, 1 H), 7.48 (s, 1 H), 7.35 (s, 1 H), 7.14 (t, J = 8.1 Hz, 1 H), 6.87 (d, J = 8.1
Hz, 1 H), 6. MO Y8 P Hz, 1 H), 5.13 (t, J = 7.6 Hz, 1 H), 4.66 (s, 2 H) PETE2PEIPM8 1 H), 2.63 (s,
3 H), 2.42-2.47 (m, 1 H), 2.41 (s, 3 H), 1.82 - 1.97 (m, 1 H), 1.53 -1.79 (m, 3 H), 1.35 (s, 9 H) WO
2010/018113PCT/EP2009/060158 11 EXAMPLE-818 - -
WE)|-5-{[3-(4:&JE1\I1@@c@wﬁmﬁmﬁ\ﬁ)ﬁmf{ﬂ@rﬁ@am-bgmdsgiéﬁomcllvrm:h contains
ethyl-amino).-5,6,7,8-tetrahydro-naphthalen-1-vioxv)-acetic acid, .. HO. .

e o AT i DB AREE i s 015 Ysutamgpetveen viable
o-naphthaleart- ioxyizite telid ToedritpliestasiorStaiting with adjusted to 2.5 x10° cells
(R)'(5'am'”%i%r?a‘&'ﬁ&f&\/@@&ﬂﬂhﬂé@a‘%ﬂ'kﬂ%@@%;ﬁ@y}gr@&k*a%%&ﬁﬁ(o@@mc“'O“de salt (1 g,

3.18 mmol) and 3-fluoro-5-trifflloromethyl- 10 benzenesulfonyl chloride (1.09 g, 4.8 mmolg, and using

the methbd 5@%@@%\@@}5};}{%@@@@%%@3%@3@‘{%&D Biosciences, a division of Becton,
[(R)-5-(3-flugresntidienarosihypberzeresidiontsing) webe hirtet ah ydltv-rapithalensbigloxykacetic

acidter bty AL 319 G210 W29 EPRISS, RS WIS Sl MRCald,or O18F110PAN304 503

{(R)-5-[(3-Fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino)-5,6,7,8
-tetrahydro-ngaphihalafsd-yixARegtic acid tert-butyl ester WO 2010/018113PCT/EP2009/060158
-112 - Starting with [(R)-5-(3-fluoro-5-trifluoromethyl-benzenesulfonylamino)-5,6,7,8-
tetrahydf(b-naphthalen-l-yloxy]-acetic acid tert-butyl ester (1 g, 2 mmol) and methyl iodide (423 mg, 3

mmol), and usingrif & ofeihashdasedbae feroexarepielpR’ Cslisten 5By Kit from Molecuiar
5-[(3-f|uoro-%—trif.luoromlf

eyices a \55‘ (larll) & §S/yr|\];:3 cl%irrll%tc%?a %rggné);a;t?!\%%w ) was prepared b .
tetrahydro-naph{ alen-1-y oxyf-ace IC acid’tert-butyl est ? mg, 94 03; was preppare a2 a white

solid. MS caftisFoivDa4rReF4RIUE SBIE bita. imeg2(OI) fiankieBylawed Salt Solution
((R)-54[3-(4-Lhlgrarrenyisuliiany EE S4rilugrameibbengensasifeaylmaiivtnic acid) and
amino}-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester
15 2.5 mM pfobenecid. Growth miedig was removed rom 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 pl of diluted dye using a

Multidrop dispenser. The plates were then incubated for 1 hour at 37 'C.

20 During the incubation, test compound ptates were prepared by adding 90 yL of
HB3S/20 mM HEPES/0.005% BSA buffer to the 2 L of serial diluted compounds.
Tc prepare serial diluted compounds, 20 mM stocks of compounds were dissoived in
100% DMSQO. The compound dilution plate was set up as follows: well # 1 received
5 yL of compound pius 10 L of DMSO. Wells 2-10 received 10 pl of DMSQ. 5 ul

25 was mixed and transferred from well #1 into well #2. 1:3 serial dilutions wers
continued out 10 steps. 2 L of diluted compound was transferred into duplicate
wells of a 384 well “assay plate” and then 90 pL of buffer was added.

After incubation, both the cell and “assay plate” piates were brought fo the

30 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 1 hour incubation, plates were returned to the FLIPR®
and 20 pL of 4.5X concentrated ligand was added to the celi plates. During the



FF A mixture of {(R)-5-[(3-fluoro-5-trifluoromethyl-benzenesulfonyl)-methyl-amino]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid tert-butyl ester (80.0 mg, 0.15 15 mmol),
4-chloro-benzenethiol (50 pL), and potassium carbonate (55.0 mg, 0.40 mmol) in
N,N-dimethy¥8#HA1dE$1.0 mL) was heated in a microwave oven at 153 Ef8P288°fifitifes. The
resulting mixture was neutralized with 1N hydrochloric acid and then extracted with ethyl acetate (20
mL x 3). The combined organic layers WO 2010A011i8t13PCT/EP2009/060158 - 113 - were washed

\(/\(/Il:t:)l g”{r[lge éj@sﬁlﬁym?}b@é%ﬁé’%%ﬂh@ﬁ?@%Mb:]fﬁnlrgulfét%dﬂéﬁf¢@3ﬁ%‘ﬂﬂﬂﬁ£d@lé@€ﬂ;@é@$&gf0fd v

oro isulfany1)-5-trifluoromethylbenzenesu met ino tetrahydr
o- naphthaIeH i?/ﬁ)\ﬁ%?’:f %ﬁg%?é‘? Bﬁt&ﬂaéjé?@ts (gérg TI% ?rgéig vig Eﬁs Rfth was used for
the next steprﬁmm@noutcﬁmyarﬁumteevmmwwa{) MSS@&I)OBM@@@&!E&SQMFSW 644h oledd. 642
(ESE) (M1, UR) 5yl (rhigipebemmancau i) Sriyosametybenzenesyiony-m

ethyl-amino}-5,6,7,8-tetranydro-naphthalen-1-yl K )-acetic acid tert-b 10 utyl ester ~ To a solution of
Y

(R)-5-([3- (4&%@6?@!59@@/#%@%@%)@5&%@&%%@& BEH ZENSRARSa- RRIRYNEPRINBIEBY  8-tetrahydr

o- naphthalembe/émmow@i@nasodd@édw%e@méﬂe@ a@@sezdnﬁmi)w@@@aiwmm@@aneewas added 3-
15 chloropero nzoic acid (m-CPBA, 85% activ 0. go mmol) at C. After being
e HASEES SRR

stirred at roo LborFa?t%?eCf%rr?ﬁggr% EF&8utthgT g {ratedd n%lger r8ddced
pressure andgyarifaseing @taliumchIrhammm’gmpHw(@allm@ﬂ&mehmdmmmaﬁsgd@aﬁord

ffR)-5-{[3-(4+h|Rsh &R AeD e SHEPBYAY R The I1Cs %value defined as the concentration of a

trifluoromethyl-benzenesulfonyl]-methyl-amin 6,7,8-tetrahydro-naphthalen-1- 20 yloxy)-acetic acid

y
tert-butyifeste? TP et 86%) ERIHISEhiRE AT Nﬂ‘ﬁ%‘éﬁﬂ"‘ Rﬁﬁ@%éﬂ@f@i@%@%tﬁ sd. 674
(BSI) [(M+]- leff%ﬁh%ﬁ%‘éﬁcé}h|mﬂm&ﬁia§t%8wm%dnﬁéﬁﬂumm&i%%§&wQﬁjﬁé@nyﬂ m

ethyl-amino}-5,6,7,8-tefrahydro-na hth lox tic d
201070161 LIPEHIER Db PRIE S Pt é@\%ﬁ’e kg S¥@ener® Condoseo
((R)-5-113-(4%hiare- bmeme[@@fm@qoemtﬁla@onmwz% where F(x) = (A+(B-

benzenesulfg\w etyAramino}-5.6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid tert-butyl ester, and
using thlesmethod described for example 2-2, method D, 4th step,

Representative compounds tested in the binding assay were tested using the above
FLIPR® assay. The results of the FLIPR® assay showed that all of the
representative compounds tested in this assay have activity exhibiting ICsg vaives
ranging from 0.0001 pM fo 12.37 pM.
20
DK-PGD;-induced iL-13 production assay in Th2 celis

inhibition of 13,14-dihydro-15-keto Prostagiandin D; (DK-PGD;)-induced IL-13
production in T helper type 2 (Th2) celis was applied to evaluate compound cellular
25  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-Hypagque density gradient

30 centrifugation, followed by CD4™ cell purification using a CD4" T Cell tsolation Kit 1l
(from Miltenyi Biotec Inc.). The CD4"™ T cells were then differentiated to Th2 cells by
culiuring the cells in X-VIVO 15% medium (from Cambrex BioScience Walkersviile
Inc.) containing 10% human AB serum (serum of blood type AB from Invitrogen



5
((R)-5-113-(4-chloro-benzenesulfonyl)-5-trifluoromethyl-benzenesulfonyl]-methylamino}-5,6,7,8-tetrah
ydro-naphthalen-1-yloxy)-acetic acid (10 mg, 44%) was obtained as a white solid. 1H NMR (400 MHz,
methanol-d4Y 8 PP E¥B6 -8.60 (m, 2 H), 8.42 (s, 1 H), 8.07 (d, J = 8.84 HETEEY Y EAIRY, J = 8.84 Hz,
2 H), 6.94 (t, J = 8.21 Hz, 1 H), 6.67(d, J = 8.08 Hz, 1 H) 6.53 (d, J = 7.83 Hz, 1 H) 5.19 (d, J = 1.01 10
Hz, 1 H), 4.66 (s, 2 H), 2.86 (d, J = 16.42 Hz, 1 H),12056 (s, 3 H), 2.44 - 2.54 (m, 1 H), 1.82 - 1.90 (m. 1
H), 1.55- 1.68ckbrktidn] 46 (S dieMsnerlahfonaRaHABTARIND TR 61 TiehsHepis 651+)

M+11)+1 EXAMP -2 15 The follow;j le 8- d h th I t
examie 837G LS LTS o0 BRI B oA 0 L0 cart-buty
ester hydrochioitte Zategnd B2llibEosslriteoronséated-beingeneSiafenid SRl AbkereRkgtitdide, and
4'Ch'0rO'be'}%%?r??\ﬁif?én%\’é?o?&lﬁl@}%é%pn%{i’é% #PRAPGELES 1l didm dhiRSARPIEads of formula |

possess valuable pharmacological properties. It has been found that said cogrggounds are antagonists

at the CRTHIFERRABSEAIHEA 3¢ G¥BthIahik ity dife askecknd uieergert A%%laatad with that
receptor sucthaJ astunauddiiactiyite i ihe<p0Fsent cusineendeaS IR EERZ seceptesantagonists is 5
demonstrated he following biological s. Human CRTH2 Receptor.Binding Ass whole cell
roceptor b AP e A o T Bt RN Rl Gty e rmployed 1o
evaluate theteginysmengsindgiactivity to human CRTH2. The radioactive ligand [3H]ramatroban was
synthesized according to Sugimoto et. al. (Eur. J. Pharmacol. 524, 30- 37, 2005) to a specific activity
of 42 Ci/mmaol. 15 A cell line stably expressing human CRTH2 was established by transfecting
CHO-K1 Cell ST SRHHA AR BIBrE 451N Ge I8P HaRb SRS HuRR AR REUGDSaNB B alphal6
cDNAs, respactibetydusing PucrielRotaanafecion reapenk Gondroche atStabe ielooegexpressing
CRTH2 were select staining each clone, with BM16 (BD Pharmingen TM from.BD Biosciences, a
division of BS@%‘M%@% %‘Hé% 26 @%’{HB r%}%d,}’w%ca{?sl&ag ra r%@h@é%ﬁﬁf%n %‘883}?0 fuman CRTH2.
The cells wemeiaintisedeiasiad hyl & eb tuRIRYS BT Hed FILPesetien eBsarinBGAO% fetal bovine

serum, 100 upitsAmLpREACH N9 PASEN (B RRIQENSEML I FEM slBERmRa O P9k (A4 18 (geneticin)
for CRTH2, and 0.2 mg/mL hygromycin-B (for G-alpha 16), For whole cell receptor binding assay, the

monolayér ceHgdfeiReMEEE SRRENiItH S PEERRYS Atk Finferbd-<hifihy) T BrssBlSaYas using
ethylenediangiteteiraaceidte Bvetsercl DKEEIRCfstimuizedroaza tne ) aedsisspancdedsih PBS

containing 1% 6;%4&@9%?;?Qs%r%)ae‘é’/gf‘?’%%éq(ﬁ%éﬁ%ﬂ&%%%%%‘%‘%ﬁgﬂa}h%iéro‘ﬁ )é‘q.cg) cells/mL. The binding

reactions (0. were pefrformed in 9b-we tesatro emperature in PBS containing 1.5 x
105 cells, 10caipmimiga2, 0.06% BSA, 20 nM [3H]ramatroban, and test compound at various
concentrations. After 1 hour of binding reactions, the cells were harvested on GFTm/B filter
microplates (microtiter %Iates, with embedded glass fj‘}%gr from PerkinElmer, Inc.) and washed 5 times

with WeP201 8RR PE3PETEBDYIEEEHEE - P16 PBEASH A FRtSH TR A/QRPYS cell
harvester thabhasvésitoandvamshiesiess fraordingropladdsifvarim@rkmdnier(iint?). The radioactivities

bound to th | I I | intillatio) t T, f
PerkinEimer oL s B B B R G, e o
each well of HéSRaK HateBIer Kesr dalBacloft)sEors Herrepeem@bRidme weisRBBITIAEE by replacing

compound wigh 1R 8k 05dB (RindRunehyl- PEbedineh Cayanduhesnisg fapmpanykindme reaction
mixtures. The radi_oacéi%ity baund to the cells in the absengﬁ%of comé)ound&étotal binding) was

determined B TRBRIEFETENHGIRGIIIATTZE5 BFISNIBETLAPREATEENSRife PHARE action mixture.
10 Specific b&:rgititig}dmdaﬂér&eb(hfﬁ‘@édﬂ%mbtfa@hgd@@rauﬁga;ﬁ\iw Bleinesspecificdbimding from

each bindin%g&'gqm]%l It%gngb totg‘leg ef@%ﬂ%@%}?@ﬁ@&ﬂzﬁion of the tested compound that is

required for cifi ding. In"ord alculate the 1C50

Representative compounds tested in the binding assay were tesied using the

30 foregoing DK-PGDs-induced IL-13 production assay. The results of the DK-PGD,-
induced IL-13 production assay showed that ali of the representative compounds
tested in this assay have activity in inhibiting IL-13 production, exhibiting ICeo vaiues
ranging from 0.0046 M to 3.6723 M.



15 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 IC50
value was tHeR BBt4iHEEDy fitting the percent inhibition data to a sigmoid HEEePe8pHise (4

parameter logistic) model 20 in the XLfit(r) software Excel add-in program [from ID Business Solutions
Ltd., model 205, where F(x) = (A+(B-A)/(1+((C/x)AB)))H All the compounds of the foregoing examples
were tested using the above Human CRTH2 Receptor Binding Assay (examples 1-1 to 8-2). The

Its of th 25 showed, that all of th ds haye hinding activity exhibiting IC50
values rangibOHTONTCRO035 B (3 O FETINL. 26 FEH R SHETSTORY HblESRORE e specific

IC50 values fomeoastivif thexdeespauntitieBovng e abkaypal. CRTRIrBIAthg CT(HR1) Example
1-2 0.0516 Ex ]‘éﬁcptﬁg%@o@(%!?e 6:Q,1 582 RIE 11 (O-8nd%id L es and

2010/018113PCT/EP2009/060158 -117- Example 1-8 0.0659 Example 1-9 0.0841. Example
1-100.0674 H5QIRfRaSspoiated with this receptor 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
moduiation of CRTH2 receptors, which method comprises administering a

10 therapeutically effective amount of a compound of formula | to a human being or
animal. A method for the treatment and/or prevention of an inflammatory or allergic
disease or disorder is preferred. Such diseases or disorders may inciude (but are
not limited to) asthma, chronic obstructive pulmonary disease (COPD), allergic
rhinitis, allergic inflammation, and atopic dermatitis.

15
The present invention is also directed fo the administration of a therapeutically
effective amount of a compound of formuia | in combination or association with other
drugs or active agents for the treatment of inflammatory or allergic diseases and
disorders. In one embodiment, the present invention relates to a method for the

20 treatment and/or prevention of such diseases or disorders comprising administering
to a human or anima! 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 agenis may have the same, similar, or a compietely different mode of action.

25  Suitabie other drugs or active agents may include, but are not limited to: Betaz-
adrenergic agonists such as albuterol or salmetero!; corticosteroids such as
dexamethasone or fluticasone; antihistamines such as loratidine; leukotriene
antagonists such as montelukast or zafiriukast; anti-IgE antibody therapies such as
omalizumab; anti-infectives such as fusidic acid (particularly for the freatment of

30 atopic dermatitis); anti-fungals such as clotrimazole (particularly for the treatment of
atopic dermatitis); immunosuppressanis such as tacrolimus and pimecrolimus; other
antagonisis of PGD2 acting at other receptors such as DP antagonists; inhibitors of
pheshodiesterase type 4 such as cilomilast; drugs that modulate cytokine production



0.0764 Example 2-2 0.0102 Example 2-6 0.0603 Example 2-9 0.0212 Example 2-150.0752
Example 2-17 0.1153 Example 2-22 0.0317 Example 2-420.0112 Example 3-1 0.0551 Example 3-3

0.2030 Examgle 3-90.0749 Example 3-160.0203
WO 2010/018113 PCT/EP2069/060158

-122 -
such as inhibitors of TNF-alpha converting enzyme (TACE); drugs that modulate the
activity of Th2 cytokines IL-4 and IL-5 such as blocking monoclonal antibodies and
soluble receptors; PPAR-gamma agonists such as rosiglitazone; and b-lipoxygenase
inhibitors such as zileuton.

Unless stated to the contrary, all compounds in the examples were prepared and
characterized as described. All patents and publications cited herein are hereby
incorporated by reference in their entirety.



Example 3-230.124] Example 3-300.0671 Example 3-340.15 70 Example 3-41 0.0239 Example
3-45 0.0059 Example 3-48 0.0048 Example 3-62 0.0707 Example 4-10.0135 Example 6-10.1465
Example 8-10.0029 Calcium Flux Assay Using FLuorometric Imaging Plate Reader (FLIPR) Cell
Culture Conditions: 5 CHO-K1 cells previously transfected with G-alpha 16 were subsequently
transfected with the human CRTH2 receptor and t8& neomycin resistance gene. Following selection in
800 pg/mL G418 (geneticin), individual clones were assayed for their receptor expression based on
staining with an anti human CRTH2 IgG, followgd Dias

1. A compound of formula I

R
R4
2
R X \ i
| c% A—W R
B
O
=
R1\N/S;~:.O
‘ ‘ !
OH
]

or a pharmaceuticaliy acceptable salt or ester thereof; wherein:

X is a direct bond, oxygen, or -$(0).~; and wherein X is bonded to the ring containing Q

and B by substitution of a hydrogen atom of a ring carbon atom;

A, B, Q, and W, independently of each other, are carbon or nitrogen with the proviso
that: (1) B and Q are not both nitrogen, (2) W and A are not both nitrogen, and (3) when
A, B, Q or W is nitrogen the nifrogen is unsubstituted;

R" is hydrogen or methyl;

R? s selected from the group consisting of:
{1} hydrogen;
(2) halogen;
(3) C4.7 alkyl optionally substituted by halogen; and
(4) Ca.7 cycloalkyt optionally substituted by Cy; alkyl;



10 assaying for their response to 13,14-dihydro-15-keto Prostaglandin D2 (DK-PDG?2) (ligand) in the
Ca2+ 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 pg/mL streptomycin, 200 pg/mL hygromycin B, and 800 pg/mL G418
(geneticin). Cells 15 were harvested with trypsin-BRTA (trypsin-ethylenediaminetetraacetic acid) and
WO 2010/018113PCT/EP2009/060158 - 118 - counted using ViaCount reagent (from Guava
Technologies, Ing. which contains two DNA-binding dyes that enable the reagent user to distinguish
between viable B Adh-HaLREEALP, HRIMGALRPLEI LAY ML KA IHRISEF (Y Fe8%105 cells /mL
with completganafthrinecisboligiuotsaof 50, (it wrer &Uisplepseddnty SR4Fatben Iiys88tiae|l
black/clear 'ﬂm@b‘?é romR.Bigsciences, a division of Becton, Dickinson and Company) and the
microplates were placed in a 37 C CO2 incubator overnight. The following day, the microplates were
used in the assay. BYBYEEREHNg and Assay: 10 Loading Buffer containing dye (from the FLIPR Calcium
3 Assay Kit from M@enudemddevices, a division of MDS Analytical Technologies and MDS Inc.) was
prepared by dissol\/l%gé@&gntents of one bottle into 200 mL Hank's Balanced Salt Solution
containing 20 mM HEPES (4-(2-hydroxyethyl)-1-piperazineethanesutfonic acid) and 15 2.5 mM
probenecid. Growtk*hi¥#a was removed from the cell plates and 25 pL of Hank's Balanced Salt
Solution (HBSS) cobtaining 20 mM HEPES, 0.05% BSA and 2.5 mM probenecid was added to each
well followed by 25(@)!‘(9.5 QEM%%%%E%GQS%M&HLW%%%%% dr‘ggﬁ;plates were then incubated for 1

hour at 37 'C. 20 During the incubation, test compound plates were prepared by adding 90 pL of
HBSS/20 mM HEPESfo: Ry BRiCHR RS thded By #3'e8RR diluted compounds. To prepare serial
diluted compounds82€ mbdkstagks of compounds were dissolved in 100% DMSO. The compound

dilution plate was OWS: well # i of ) pL of DMSO. Wells.
2-10 received 10 p 50?%% .%&ﬁxzﬂg}{/a@in ér%%%g%go ﬁgﬁéggﬁgﬁ ?F%Ergc\)%ﬁ?%?into well #2. 1:3 serial
dilutions were continBeg ot ViFatey Mot diluted compound was transferred into duplicate wells of
a 384 well "assay platetandihenidQ ptof byfieswasugaged. After incubation, both the cell and "assay
plate" plates were httot fluorometric i i late reader (FLIPR(r)) and 20 pL of the
diluted compoundsPﬁirge’fréa% ‘T-ée%ri%%yig%%%%ﬁ%%?qsg %@@{ﬁ’f EE?IEDIR(r). Plates were then incubated for

1 hour at room tendpératinetradtithe 1 hour incubation, plates were returned to the FLIPR(r) and 20

pL of 4.5X cepgrstatesigarobnRs Rtiserr te thersgdriate thd uRRGRE WY GF R®, R* or R®are

2010/018113PCT/EP2009/0 - assay. fluorescence readi were taken simultaneausly from all
- 384 wells of%ﬁ%nge%%% g é‘(‘,@%@%g%’éi#g? i\\/}vz)1 t?ﬁﬁgﬁggrﬁvé}gég %F\Otf)o@taégﬂghoé%s 5%Llje baseline.
then 20 pL oFSEAIAENaS rapidly (30 pL/sec) and simultaneously added to each well of the cell plate.
The fluorescence was continuously monitored before, during and 5 after sample addition for a total
elapsed time,of,100 seconds. Responses .(incr i fluorescence) in each well following
agonist addi |bnA v%%?@%%?g%riﬁ%ﬁ %’E‘?ﬁ{%ﬁf’fﬁ%’};%ﬁ?@ lFg)er'ading from each well, prior to ligand
stimulation, was used as a zero baseline value for the data from that well. The responses were
expressed ag. % EunRition Qiciirdav feraaRirobr Enenésel valeeodehined as Saseancentration of a 10
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(r) Condoseo software program [from Genedata AG, model 205, where F(x)
= (A+(BA)/(1¢-((CosimBHINe toddrpigsenlative sompesagsHestagdpctharRindingmesayanere tested
using the abov% FLIPR(r) assay. The results of the FLIPR(r) assay showed that all of the
"representati\(/:grcgrr%pounds tested in this assay have activity exhibiting ICso values ranging from
0.0001 pM to 12.37 pM. 20 DK-PGD2-induced IL-13 production assay in Th2 cells



Inhibition of 13,14-dihydro-15-keto Prostaglandin D2 (DK-PGD2)-induced IL-13 production in T helper
type 2 (Th2) cells was applied to evaluate compound cellular 25 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 30 centrifugation, followed by CDY 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-VB/Q\ Lafrbapdinsadiong @@msh{a@@§ﬁ§%@&%4&%§w%m) SOAMAIANGL0% human AB
serum (serum of blood type AB from Invitrogen WO 2010/018113PCT/EP2009/060158 - 120 -
Corporation?,a%jé’%/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( rRedium containing 10% 5 huma A%%er m and 50 U/mL of rhiL-2 for 2 to 5 weeks. In
general, 705 {0 SEBEBFThECTRYIEEIIQ ABLANR the® 3;5] S HRYESH R ATESHHR dnalyzed by

fluorescence-activated cell sorting using the BM16 antibody (as previously described) conjugated to
phycoerythrin (PEImAGLRA SisMEeCRlbRE BhRIRR PRGN CAMPRUIGS AL various concentrations
were incubated with 2.5 x 104 Th2 cells and 500 nM DK-PGD2 for 4 hrs at 37 00 in 200 pL of X-VIVO
15(r) medium containing 10% human AS serum. IL-13 production to the medium was detected by
ELISA (enz§ma-tierkedundraceodimbinmssay pliskigan thnstem el B AsTMadbeftonhd82ndér
MedSystems,bifoh ar80EdIG IR REARE BUEARS BAGRSIGT, LY HRS- ¥R L THe Sspontaneous
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 1050
calculations?.26 Tvenoercesitiinhibizidnabikteg ukiy 284 hf-23)mr ddo@iehdieiraat txagiarrcbat various
concentratigrispYag eHeULaeM 4GSO iR 1S ERIRNIG Lamalawd FihaharRdyelin dpgthe presence
of compoundﬁ/%h— 3 prodyction mee presence of 0.15% DMS0)1x100. The 1050 value, defined as
the concentPRABH 81 & RSTHRBY ARG Hal i PLREiPad FoPEHYRIh oM of IL-13 production, was calculated

by fitting the percent 25 inhibition data for 7 concentrations to a sigmoidal dose-response (4 parameter
ogistic) mog 1 dhfy X Tk SOIMALR AT ALALE DA ATl Bunliess Sl fdygnodel 205,
where F(X) = %A+§3-A)/(§_1+((CIX)AD ))]. Representative compounds tested in the binding assay were
tested usin@'i & 35T ‘ﬁgiﬂfg DK-PGD2-induced IL-13 production assay. The results of the DK-PGD2-
induced IL-13 production assay showed that all of the representative compounds tested in this assay
have activity in inhibiting IL-13 production, exhibiting I Coo values ranging from 0.0046 pM to 3.6723
pM. WO 2010/018113PCT/EP2009/060158 -121 - Thus, the compounds of the present are useful
since the compounds tested show some activity in at least one of the above three assays (i.e., binding
at the CRTH2 receptor), and therefore may be useful as antagonists in treating diseases and 5
disorders associated with this receptor such as asthma. In one embodiment, the present invention
relates to a method for the treatment and/or prevention of diseases and disorders which are
associated with the modulation of CRTH2 receptors, which method comprises administering a 10
therapeutically effective amount of a compound of formula | to a human being or animal. A method for
the treatment and/or prevention of an inflammatory or allergic disease or disorder is preferred. Such
diseases or disorders may include (but are not limited to) asthma, chronic obstructive pulmonary
disease (COPD), allergic rhinitis, allergic inflammation, and atopic dermatitis. 15 The present invention
is also directed to the administration of a therapeutically effective amount of a compound of formula |
in combination or association with other drugs or active agents for the treatment of inflammatory or
allergic diseases and disorders. In one embodiment, the present invention relates to a method for the
20 treatment and/or prevention of such diseases or disorders comprising administering to a human or
animal simultaneously, sequentially, or separately, a therapeutically effective amount of a compound
of formula | and another drug or active agent (such as another anti-inflammatory or anti-allergic drug or
agent). These other drugs or active agents may have the same, similar, or a completely different mode
of action. 25 Suitable other drugs or active agents may include, but are not limited to: Beta2-
adrenergic agonists such as albuterol or salmeterol: corticosteroids such as dexamethasone or
fluticasone; antihistamines such as loratidine; leukotriene antagonists such as montelukast or
zafirlukast; anti-IgE antibody therapies such as



omalizumab: anti-infectives such as fusidic acid (particularly for the treatment of 30 atopic dermatitis);
anti-fungals such as clotrimazole (particularly for the treatment of atopic dermatitis);
immunosuppressants such as tacrolimus and pimecrolimus; other antagonists of PGD2 acting at other
receptors such as DP antagonists; inhibitors of phoshodiesterase type 4 such as cilomilast; drugs that
modulate cytokine production WO 2010/018113PIC%/EP2009/060158 - 122 - 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 r@%@ghgntibodies and soluble receptors; PPAR-gamma agonists such as
rosiglitazone; and 5-lipoxygenase inhibitors such as zileuton. Unless stated to the contrary, all
compounds in the @Qgﬁ‘?ﬁl%'s were prepared and characterized as described. All patents and
publications cited k@refoare hereby incorporated by reference in their entirety. - 123 - CLAIMS 1. A
compound of form {n,#:etggia%%armaceuticalIy acceptable salt or ester thereof; wherein: X is a direct
bond, oxygen, or -S(0)2-; and wherein X is bonded to the ring containing Q and B by substitution of a
hydrogen atom of & i’i‘i@‘t%?ﬁ'&?ﬁhé&om; A, B, Q, and W, independently of each other, are carbon or
nitrogen with the proviso that: (1) B and Q are not both nitrogen, (2)W and A are not both nitrogen, and

(@ ninen A . Q O SSIUBGRNIS ALIGUS DS, Ry, iciogen gemethyl R2 s

selected from the group consistin ydrogen,; h n; (3) C17 alky'/] optionally substituted by
halogen; an@9@)a03enieyei G308 PEIRioR & SERARA{RELINY THPARYHSINDP - R3, R4and R5 are bonded
to the ring containify WdrogeMy by substitution of a hydrogen atom of a ring carbon atom; and R3, R4

andR5, independe&?lf %&g,gh other, are selected from the group consisting of: (1) hydrogen; (2)
hydroxyl, (3) haloge) ; @
!

E nitro, (5) cyano; (6) C1.7 alkyl optionally substituted by halogen or hydroxyl;
ro; :

{4) C47alkyl optionally substituted by halogen or hydroxyl;
{5) Cy7alkoxy optionally substituted by halogen;

)

)
(6) C17 atkanoyl; and _
(7) carbamoyl, C..; alkylaminocarbonyl, or C_; dialkylaminocarbonyt; and
)

{8) C.7 alkylsulfonyl or G, cycioalkylsutfonyl.

12. A compound according to any one of claims 1 to 11 wherein R®, R*and R?,
independently of each other, are selected from the group consisting of:
(1) hydrogen;
{2) fluoro or chloro;
(3) nitrg;
(4) isopropyl or tert-butyt;
{5) methoxy;
(6} acetyl;
(7} carbarnoyl; and
(8) methylsulfonyl or ethyisulfonyl.

13. A compound of claim 1 selected from the group consisting of:
[(R}-5-{4'-Methyi-biphenyl-4-sulfonytamine)-5,6,7 8-tetrahydro-naphthalen-1-yloxy]-acetic
acid;
[5-(3-Phenoxy-benzenesuifonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxyl-acetic
acid;



(7) C1.7 alkoxy optionally substituted by halogen; (8) C1.7 alkanoyl; (9) carbamoyl, C1.7
alkylaminocarbonyl, or C1.7dialkylaminocarbonyl; (10) C1.7 alkylcarbonylamino; (11) C127alkylsulfinyl
or C3.7 cycloalkylsulfinyl; (12) C1.7alkyisulfonyl or 03.:7cycloalkylsulfonyl; and (13) trimethylsilyl; or
alternatively Wh&8YRE R4 orR5 is hydrogen and the remaining two of RBCRERAI@HGHd together
with the carbon atom to which they are attached to form a ring of 5 or 6 carbon atoms. 2. A compound
of claim 1 which is an (R)-enantiomer. 3. A compeund-according to claim 1 or 2 wherein A, B, Q, and

W are carbops f Sﬁh%m@%wm%mmgpst% SRR ARSI BS ALAGHAM LR and W are

carbon. -12 A compound accor to claim 1 or 2 wherein Q is hitrogen and A, B, and W are
carbon. 6. A%é%%%&?@@ﬁﬁﬂ%%faﬂ SRR 2l £ BYAIRLTERT SRR drdERBAREIT A

compound agef@rding to any one of claims 1 to 5 whereln X is oxygen. 8. A compound according to
any one of ¢ -T%S—F;hto 7 wherglne_ IS @gached 1o 9 |tc?n andhﬁg tltacfhe to the 5

Ti no)- ro-na
position on the Ting CORtA % duh of formula 1 secordt ng t6-any bne of claims 1

to 8 wherfeinaadtéasgtiohe of R3, R4 and R5 is hydrogen attached to position 10 and the two remaining

R groups are{@i}%h@@tﬁfb&?@!ﬂﬂ@ﬁﬁ@@Qif%ﬁQnth%ﬁ'@939‘?@@9%&@% irdEnAG n&g%giound

according to any one of claims 1 to 9 wherein R2 is selected from the group consisti -126 - (1)
hydrogen; (2?%%91‘?6‘”(3) chloro; (4) methyl; and (5) trifluoromethyl. 11. A compound according to any
one of claimg/&ite-10-uberein-RsH&h/endREoripreneonegly oferah etiteraararsmacted drgm the group

consisting ofé&%}igyaglré);gen; (2) halogen;

10 [(R)-b-(4'-Chloro-biphenyi-4-suifonylamino)}-5,6,7 .8-tetrahydro-naphthaien-1-yloxy}-
acetic acid;

[(R)-5-(4'-Acetyl-biphenyl-4-sulfonylamino)-5,6,7 ,8-tetrahydro-naphthalen-1-yioxy]-
acetic acid;
[(R)-5-(4'-Methyl-biphenyl-3-sulfonylamino)-5,6,7 8-tetrahydro-naphthalen-1-yloxy}-

15 acelic acid;
[(R)-5-(4-Phenoxy-benzenesulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yioxy}-
acefic acid;
{{R)-5-[4~(2-Chloro-phenoxy)-benzeneasulfonylamino]-5,6,7 . 8-tetrahydro-naphthaien-
1-yioxy}-acetic acid;

20 {5]5-Bromo-6-{2-chioro-4-fiucro-phenoxy Fpyridine-3-suifonyiamino}-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
{(R)-5-[3-Chloro-4-(4-chioro-phenoxy)-benzenesulionylamino]-5,8,7,8-tetrahydro-
naphthaien-1-yloxy}-acetic acid; |
{55-Bromo-6-(2-fluoro-phenoxy)-pyridine-3-sulfonylamino}-5,8,7 ,8-tetrahydro-

25 naphthalen-1-yloxy}-acetic acid;
{5-[5-Bromo-6-(2-chioro-phenoxy)}-pyridine-3-sulfenylamino}-5,8,7,8-tetrahydro-
naphthailen-1-yioxy}-acetic acic;
[5-[5-Bromo-8-{3-chloro-phenoxy)-pyridine-3-sulfonylamino]-5.8,7,8-tetrahydro-
naphthalten-1-yloxy}-acetic acid;

30 {5-{5-Bromo-6-{3-cyano-phencxy -pyridine-3-sulfonylamino}-5,8,7,8-tetrahydro-
naphthalen-1-yloxy}-acetic acic;

{5-[5-Bromo-6-(4-cyano-phenoxy )-pyridine-3-sulfonylaminol}-5,6,7,8-tetrahydro-
naphthaten-1-yloxy}-acetic acid; |



(3) nitro; (4) C17 alkyl optionally substituted by halogen or hydroxyl; (5) C1.7 alkoxy optionally
substituted by halogen; (6) C1_7alkanoyl; and (7) carbamoyl, Ci.7alkylaminocarbonyl, or C1.7
dialkylaminocarbonyl; and (8) C1.7alkylsulfonyl or C3.7 cycloalkylsulfonyl. 12. A compound according
to any one dVe1aM#¥1813311 wherein R3, R4 and R5, independently of eaBRGE@p0 U s ected from
the group consisting of: (1) hydrogen; (2) fluoro or chloro; (3) nitro; (4) isopropyl or tert-butyl; (5)
methoxy; (6) acetyl; (7) carbamoyl; and (8) methylsalfonyl or ethylsulfonyl. 13. A compound of claim 1

selected fronstReOrHP QASISHAY Menoxy) Eyrxdtne 3-sulfonylaminol-5,8,7,8-tetrahydro-
[(R)-5-(4i-Methyl-biphen I 4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1- onxyI -acetic acid,;

[5-(3-PhenoX@Hahigine eré‘ﬁﬁ%?@% 7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid; WO

2010/01811$9§Tﬁdn2@@Q®ﬁﬁﬂﬁﬁpyﬂ=ﬁﬂenoxy) -pyridine-3-sulfonylamino}-5,6,7,8-tetrahydro-

[5-(Biphenyl- 3 s onylaming)-5,6,7,8- tetr ahydro-naphthaien-1-yloxyl-acetic acid,;
[5-(4- Phenox %%éze%legzﬁ o)2 grc%ﬁﬁ% , ,7,8-tetrahydro-naphthalen-1-yloxy]-acetic acid;

[5-(6-PheénoxXp- @Bmmo@ééﬁangrampaeam)@yrwﬁw@rmmﬁuﬁammx 516:p-BHeeyidracid;

[(R)-5-(4'-Flygy Pﬁ%ﬁé‘?ﬂ%’]ﬂéﬁﬁﬁ'g&@(@gﬂﬂo) -5,6,7,8-tetrahydro-naphthalen-1-yloxy]- acetic acid;
[(R)-5-(4"- Methox% phenyl -Sulfonyiamino)-5,6,7,8-tetrahydro-naphthalen-1- gloxy) acetic acid; 10

[(R)-5-(41-Clifor: @%@F@iﬁ”ﬁfﬁ%ﬁ%ﬂﬁﬁ%@'@?%”%ﬁa?ﬁ%ﬁgﬁﬂﬂllQ@n? SRAGMES I acid:;
[(R)-5-(4s- Acpgyhbi@]bgnylyybﬂ}liﬁalamm) -5,6,7,8-tetrahydro-naphthalen-1 onxyIacetlc acid;

[(R)-5-(41- gll |8h%r%/ 3 S lf%l t%}?”’?ﬁ’é )$§ 7y§ tetr@gd(fg gﬁ)h%}%e{%% >9Q 1§%cet|c acid,

[(R)-5- (4 Ph behzen uI on ydro na exuc acid;
naphthalen—? -yloxy}-acetic acig;

{5-[5-Bromo-6-(4-chlore-2-methyl-phenoxy)-pyridine-3-sulfonylaminol-5,6,7.8-

. tetrahydro-naphthalen-1-yioxy}-acetic acid;
{5—[5—Bromo-6—(4—ethyi—phenoxy)~pyridine~3—sulfonyiamino}—5,6,7,8—tetrahydrb—
naphthalen-1-yloxy}-acetic acid;

15 {515-Bromo-6-{3,5-dimethyl-phenoxy)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acefic acid;
[5-(5-Bromo-8-phenoxy-pyridine-3-suifonylamino)-5,6,7,8-tetrahydro-naphthalen-1-
yloxyl-acetic acid;
{5-[5-Bromo-6-(indan-5-yioxy)-pyridine-3-sulfonylamino]-5,6,7 ,8-tetrahydro-

20 naphthalen-1-vioxy}-acetic acid,
[5-(5-Bromo-6-m-iolyloxy-pyridine-3-sulfonylaming)-5,8,7 .8-tetrahydro-naphthalen-1-
yloxyl-acetic acid;

[5-(5-Brome-6-o-tolyloxy-pyridine-3-sulfonylamino)-5,6,7 8-tetrahydro-naphthalen-1-
yloxyl-acetic acid; |

25 [5-+(5-Bromo-B-p-tolyloxy-pyridine-3-sulfonylamino)-5,6,7 8-tetrahydro-naphthaien-1-
yioxyl-acetic acid;
{5-{5-Bromo-6-(4-chloro-phenoxy)-pyridine-3-sulfonylamino]-5,6,7, 8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;
(5-{5-Bromo-6-[4-(2-hydroxy-ethyl)-phenoxy]-pyridine-3-sulfonyiamino}-5.,6,7,8-

30 tetrahydro-naphthalen-1-yioxy)-acetic acid;
{(R}-5-[5-Chioro-6-{4-chlorc-phenoxy}-pyridine-3-suffonylaminoi-5,8,7 8-tetrahydro-
naphthalen-1-yioxy}-acetic acid;



{(R)-5-[4-(2-Chloro-phenoxy)-benzenesulfonylamino]-5,6,7,8-tetrahydro-naphthalen1-yloxy}-acetic
acid; 20 {5-[5-Bromo-6-(2-chloro-4-fluoro-phenoxy)-pyridine-3-sulfonylam no]-5,6,7,8-
tetrahydro-naphthalen-1-yloxy}-acetic acid;
{(R)-543-Chig2a1§438m18ro-phenoxy)-benzenesulfonylamino]-5,6,7,8-tetRiRy/BF3paHItH e n-I-yloxyl-ac
etic acid; {545-Bromo-6-(2-fluoro-phenoxy)-pyridine-3-sulfonyiamino]-5,6,7,8-tetrahydro- 25
naphthalen-1-yloxy}-acetic acid,; -129-

& Eczfomo{%%cf@%m%ﬁww9%&?}459%!@@1@9&1%%%%%{%@@&@9@%@ -1-yloxyl-ace
(545- Bromo@@@ﬁi@%jpﬂgwﬁ’ﬁyrﬁﬁﬁe-&suIfonylam|n01-5,6,7,8-tetrahydronaphthalen-I-onxy}-ace
tic acid; 30 {ﬁ@@{am&&m@@@mbwwm&wmmmmo 1-5,6,7,8-tetrahydro-
noJ-5,6,7,8-tetr drona]p thalen 1. -acetic acid,

{5-[5- Bromo-r%an cya%o -p 8n¥3}x § ie-3- -sulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxyl-ace
tic acid: WQ(EO@ZGi%Dﬂ&P@@EP@O@Q}‘%@WSPH%\e -3-sulfonylamino}-5,6,7,8-tetrahydro-

{545- Bromo-@é%ﬂé@g P'&L%?@}QQCQ%'QE?@ -3-sulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxyl-acet
ic acid,;

{545-Bromo- 6338 RENyREHEHE RGN RS -BYHEIRR=IrIHEREY 6 Tinclet iy s Halen- 1-yloxyl-a

cetic acid; 5 naphthalen-1-yioxy}-acetic acid;

;50‘5{05;2{30'{?&()45%%%08% S M e 3 R O A % R S E ARYSlrnaphthalen-1-yloxyl-
{5-{5-Brimoi6t{@musthoryhihaanxy)pyyidatei-ealfbnylamino}-5,6,7,8-tetrahydronaphthalen-1-yloxy}-
acetic acid; g? RO ARSI RBRROSoRHERS B RBIRRl G 8- et ro- 10
naphthaien-1-yloxyl-acetic acid

{5-[5-Bromo %‘ W@tharstis- ﬁﬁﬁhyl -phenoxy)-pyridine-3-sulfonylamino]-5,6,7,8-

tetrahydro- HW%MRW}%Bmmnaxy }-benzenesulfonylamino]-5,8,7,8-tetranydro-
ES;fng?rf?o -6- %t% r]gl ppe% Xﬁ/ 8é/{ldlne -3-sulfonylamino}-5,6,7,8-tetrahydronaphthalen-1-yloxyl-aceti
{5-[5-Brofo{p-Bb i tgHptrefioss)-pyeidtivie Deutorsgalitng #5601 8 detratigtiedwdphthalen-1-yloxy}
-acetic acid; ,[é BrBIQma- 91- %Oog&gme -3-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-
yloxfracetic aC|d 545-Bromo-6-(indan-5-yloxy)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydro- 20

naphthalen-1 ﬁb P cRfEoatitR R Rosr RS EL R R BRAG Ry TR BB e yﬁa?ﬁ FRi)¥876:7.8
tetrahydro- nagbma&énl% yloxyl-acestc andd;

[5-(5-Bromo-6= - sul Iamlno tetrah hth loxy]-acetic acid,;
25 [5-(5-Bror®:8 Jiyi(#%oxy pgfl“ %O ff%(%?/ m|no ;E?ﬂéepeet oﬁ%ﬂt rﬁfghgl yloxy)-acetic

acid: 20 tetrahydro-naphthalen- 1~yioxy}~acenc acid;

{545-Bromo-, f‘ﬁ@%ﬁhﬁﬂ%yér@é%d&%éré%ww'BQ%&Q%@%&F@WH@@@W%@'% 1-yloxyl-ace
tic acid; (5-{5-Bromo-6-[4- % hydroxy-eth I) phenoxy] pyridine-3-sulfonylaminol-5,6,7,8- 30

tetrahydro-n&pFEAXRER-TARBNAR e tlXY dacet;c acid

{(R)-515-Chligrg-6-(3-Chiloro-pheroxy)pwidiseSasuHoaytanie Y, 8 Ta-drtmbysaphanithalen- 1-yloxy}-
acetic acid; wo 010/0181&3PCT/EP2009/060158 - 129 -

{(R)-5-[5- Brof féﬁ uoro-phenoxy)-pyridine-3-sulfonylamino]-5,6,7,8-te
rahydroﬁéph{fﬁ)léﬁﬁ&-@iﬁiﬂ@-—é@@ﬂﬁ%@henﬂxy) benzenesulfony%amlno} -5,8,7 . 8-tetrahvdro-

{(R)-5-[5- quqgg?ﬁr(él,é;hlp%m}}em)g Hykidine-3-sulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxyl-

acetic acid;
{(R)-5-[2-Chloro-4-(2-chloro-phenoxy}-benzenesulfonylaminoc}-5,6.7,8-tetrahydro-

naphthalen-1-yloxy}-acetic acid;
{{R)-5-[2-Chloro-4-(2-chloro-4-fluora-phenaxy)-benzenesulionylamino}-5,6,7,8-

30 tetrahydro-naphthalen-1-yloxy}-acetic acid;
[(R}-5~(2-Chloro-4-phenoxy-benzenesulfonylamino)-5,8,7,8-tetrahydro-naphthalen-1-
yloxyl-acetic acid;



5 .
{(R)-545-Bromo-6-(2-chloro-phenoxy)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxyl-
acetic acid; {(R)-5-[5-Bromo-6-(3-chloro-phenoxy)-pyridine-3-sulfonylamino]-5,6,7,8-te

ahydronaphigle#areigoidyl-acetic acid; PCT/EP2009/060158
{(R)-545-Bromo-6-(2-chloro-4-fluoro-phenoxy)-pyridine-3-sulfonylamino}-5,6,7,8- 10
tetrahydro-naphthalen-1-yloxyl-acetic acid; -130 -

ggzj'_5'(5‘B“{?ﬁé}:§-1|%‘JéHB%‘&!LPX@Q!H%%@ZEH!JHH%W-%’%%‘%@Jf%@yﬁﬁbé‘j'f@,@?Fﬁ%@ﬁé‘?&é%'—oxy"acetic
{(R)-’S-[B-Chii‘ﬁ@tﬁh@seémw@ﬁﬁ@%%?)aﬁgﬁzenesuIfonylamino]-5,6,7,8-tetrahydronaphthalen-l-yloxyl-a
cetic acid; 13(r)-5-[2-Chioro-4-(3-chioro-phenoxy)-benzenes ulfonylaminel-5,6.7,8-tetrahydro-
i(el'\;i)(;sa-cli?j-;chAgrpq#\-éég‘lHggi?);gft}wnearégﬁ)ég%r?zenesuIfonylamlno)-S,6,7,8-tetrahydronaphthalen-l-yloxy}-a
{(R)-5-[3<Chlgity-8-{2-éRfomorpirnsory) betitummsaitghyldrainsrs i fh8viatrityjdrdhaghthalen-1-yloxyl-a
cetic acid; {(@éﬁ%%h}pg&f}{éfgmlgggs%}f%%Q}lggpoxy)-benzenesuIfonylamino]-5,6,7,8- 20

d ,

tetrahydro-naphthalen-1-yloxyl-acetic acid; ,
{(R)-543-Chitfo-2-(4-niohea-misrephehb L RrensineaamsaprRiv OB Pig2 6.7 8-
tetrahydro-nagbshade-Japloxuleacetieoagidicetic acid; _
LR34 e S TR SR Rl A BaRR s iy oo T-acetic
{(R)-542{Chlo1dA&4sfrabydpheminyiberizgineghifoaitaimido]-5,6,7,8-tetrahydronaphthalen-1-yloxyl-ac

etic acid; [R5 1 G nlorert-fluoro- henoxy}-3-trifluoromethyl-benzenesutfonyiaminol-
{(R)-542-Chloro-4-(2-chloro-phenoxy)-benzenesulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxyl-a

cetic acid; {(R)E548-EHRIEIR2BRIBAREA-IluRSYpRERBXPEISENZenesulfonylamino]-5,6,7,8- 30

tatrahydro-naphthalemrdeytonyi-acaits-aeisthiFebAcHehlvtonlaphesos)s Fezanasudfonyiam

no)-5,6,7,8-tetra%dro-r_l?pg)th len-1- ylol;ézl-acetic acid; - 130 -

{(R)-5-[2-ChIdPE U@ hloY -ﬂaear% F&hzenesulfonylamino]-5,6,7,84 naphthalen-1-yloxyl-acetic

acid; {(R)p5-[2R Edfet4-(3Hlohiepbeplenoiy)ibhenzerasulivaytamenafiniaemd-pidxyBacetic acid; 5

{(R)-5-{4-(4-%l&%m;@%%)ﬁgﬁﬂg%g@gg@é@%@@nesulfonylaminoltetrahydro-naphthalen-l-yloxy}-a
( Xy)-

cetic acid; {(R)-5-]4-(2-Ch loro-phenoxy)-3-trifluoro methyl-benzenes ulfonylami
no]tetrahydrc{ Ri @eﬁmQWO&W%@é%&g&%ommethyl— enzenesulfonylamino}-5,6,7,8-
{(R)-544-(4-Géergrar-dlaarerparRox X friidereraeityl-benzenesulfony 10
5,6,7,8-tetrahydro-naphthalen-1-yloxyl-acetic acid. .

()50 N AR R SOr M IoRy FEURER £l fgynvorommapninaienT-
5,6,7,8-tdtralyjairg-aapitieaicn-1-yloxyl-acetic acid;

[(R)-5-(4-Ph XY -3ript ) -ber A AFOY- Lr{gbcp{ﬂt]lg o' yFacetic
acid; 15 {(R)(T - 4?( c%%%%%&f%ﬁ%ﬁgmzﬁ%% fo];rgylaminolfgﬁnr]ymg?f
tetrahydro-n&SHtaRei1-yloxy}-acetic acid;

{(R)-5-[4-(3-Chlargz phebexy)aiffifiuaransstiyl-aengenesitforyianipedtranydro-naphthaien-1-
tetrahydro-napht alen% -glogy-l-acetic acid;

{5-[4-(4-Fluo Q’f) "i%l?r?—f—yf}-benzenesuIfonylamino]-5,6,7,8-tetrahydro- 20 yloxyl-acetic acid;
[(R)-5-(Z5ChibrHfphenyt-dysdifoBylarpana: 6556 Fieridamiyero.fid ghtbtiziosiic-aeihthalen-1-
{544-(2-FIuowégy;jg%%)ég@enzenesuIfonylamino]—5,6,7,8-tetrahydroyioxyl-acetic acid,
{5-[4-(6-Fluoro- ridin-3-y1)-benzenesu(fonylamino)-S,6,7,8-tetrah droyloxyl-acetic acid;
{5-[4-(5-F|uoéé:%éﬁﬂﬂL@fﬁ%@ﬁéﬂé&ﬁﬁaﬁmﬁﬁapﬁW@Jfét% ARG rucarehean-1-
{5-[4-(6-Methybpyigiatz-ghihenzenesulfonylamino]-5,6,7,8-tetrahydro 30 yloxyl-acetic acid;

(544-(6-Methy 2 O RS N NS SOy AL DOk Gl B R Y AR R R IeR Yy dracetic acid;
30 vyloxy}-acetic acid;
{5-[4-(6-Methyi-pyridin-2-yl}-benzenesulfonylaming]-5,6,7 . 8-tetrahydre-naphthalen-1-

yloxy}-acetic acid;



WO 2010/018113PCT/EP2009/060158 -131 -
{544-(3-Methyl-pyridin-2-y1)-benzenesulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1- yloxyl-acetic
acid;
{5-[4-(6-MetREXyspi/Pidiri2-y1)-benzenesulfonylaminol-5.6,7,8-tetrahydrefiafsirtiedéndisdoxy}-acetic
acid; 5 {5-[4-(5-Methyl-pyridin-3-y1)-benzenesulfonylaminoj-5,6,7,8-tetrahydro-naphthalen-1-

yloxyl-acetic acid; 131 .
{544 (6 -Trifl 1y ¥
A e 67 S S o

naphthalen -Vigrakpcatieweiseid:;
{5-[4-(5-MethanessligayoRyrisindgyi)heezesessiarminel-5 6,7 Siatabyeionpphibalen-1-stioxyl-

acetic acid; |
C5-[4-(6- Flué 3%(%@ﬁﬁ}|cp§ﬁiﬁm 3-y1)-benzenesulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxyl-a

cetic acid;; 135p4HERidrethylmincingG-ydn)serzeliesyHomytés5idd]-5 1617 Bytetratapdhibataptithalen- 1-

yloxyl- acetlcéﬁig(?, %:béa gglcg)ro biphenyl-4-sulfonyla no)-5,6,7,8- e rahydro-naphthalen-1-yloxyl-acetic
acid; [5-(3' é henyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-acetic 20 acid;

[54- Chloro tﬁéﬁéﬁ@r @mr@ﬁw&mirwgve 3 ﬂkéﬁ%%ﬁ%ﬂﬁ%@ﬂﬁﬁ‘aﬂ@?ﬂ-ﬁ §16:8 e ersticiEid;
[(R)-5-(4'-Hyd Q;@,hanyéx@}sg&gmy@amo) -5,6,7,8- tetrahydro naphthalen-1-yloxyp acetic acid; 25

[(R)-5-(31-A p 1-4- su 7,8-tetra na -1- acetlc acid;
[(R)-5- (231 $%c& %leﬂg 'r?)"/f“f éﬁ'if C#) g Qgeg%eget%f a?lw Egi)h; I’él t%1""%3/)( -acetic acid;
[(R)-5-(25'- Ia'pbﬂihmmynbmhemylade&uIﬁm@lamlno) -5,6,7,8-tetrahydro-naphthalen-1- 30 yloxy]-acetic

acic [(R)-5-(2 S RN SRS oS RS - FFHRTpSES ERHAIRRsL Viox-aceti

acid; WO 201 60158 -'132 -
[(R)-5-(21,5*CBRENTEIBDipHERY I asaiffefiglamino)-5,6,7,8-tetrahydro-naphthaien-lyloxy)-acetic acid;

[(R)-5-(21, 5k imetryldipbensingrsutianyaminehbs.ds8if aianysiersaphthalentiyarloxyl-acetic acid;

5 o

[(R)-5-(4.-Dif RRAVIRG AN 5iBR&HS 29 sulfonylamino)-5,6,7,8-tetrahydronaphthalen-1-yloxyl-acetic
acid; [(R)E5-(B;BlDiviwtiyopyrhijphényyiséragiesylaminmnbi; 3, 8, Tetratyadrgdrnaphfirdihae t-1yloxyl-acetic
acid; [(R)-5- (?gyx% %g%;-g'ég-@thyl-biphenyl-4-suIfonylamino)-5,6,7,8-tetrahydro-naphthalen- 10
1-yloxy)-acefic aci

[(R)-5-(3-DirfietByiclnsarieyenitHeryienyiaming st finos -t anscreman/irairmAtisreA-a0géxy-acetic
acid; [(R)-5-(ZzL-Dimethyl-bipheny1-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1- yloxyl-acetic

slfjlgy]lg C[E(E():gc% %%lorgﬁ}) el PQ esﬂ?%n@igr%lrr? '\yéa W é) )[eg{r hﬁgrée%g%Wha%rq qE)y g@ ?a?célt_lc

20 acid;

[5-{4'-Chloro-biphenyl-4-sulfonylamino)-5,8,7 8-tetrahydro-naphthalen-1-yloxy]-acefic
acid;
[{R)-5-(4'-Hydroxy-biphenyl-4-sulfonyiamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]-
acetic acid;

25 [(R}-5-(3'-Acetyl-biphenyi-4-suifonylamino}-5,6,7 ,8-tetrahydro-naphthaien-1-yloxyi-
acetic acid;
[(R)-5-(2",3"-Dichloro-biphenyi-4-sulfonyiamino}-5,8,7,8-tetrahydro-naphthalen-1-
yioxyl-acetic acid;

[(R)-5-(2',5"-Dimethoxy-biphenyi-d-suifonylamino)-5,8,7 ,8-tetrahydro-naphthalen-1-

30 yloxyl-acetic acid;
[{R}-5-(2",6'-Dimethoxy-biphenyl-4-sulfonylamino}-5,6,7,8-tetrahydro-naphthaien-1-

yioxyi-aceiic acid;



[(R)-5-(22-Dimethyl-bipheny1-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1- yloxypacetic acid;
[(R)-5-(41-Chloro-2-methyl-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen- 20 1-yloxyl-acetic
acid;
[(R)-5-(41-Etvorat24metidyl-bipheny(-4-sulfonylamino)-5,6,7,8-tetrahydro-prapiuiatenteyksxy]-acetic
acid;
[(R)-54-Methoxy-2,3',51-trimethyl-biphenyl-4-sulfanglamino)-5,6,7,8-tetrahydronaphthalen-1-yloxy)-ace

tic acid; 25 B B i ) o ) ) e
[(R)-5-(31 41 BlcRiGr S 2 R B e e R TIN5 B: 6 A e PG RATIIR I R- 1-yloxyl-acets
¢ acid; [(R)-5¥@ithesisipsety 1-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yloxy]- acetic acid;
[(R)-5-(21,4'Rishiarobiphagirl s EpnIamingl 8 15 e sdraapiinalen:d-AR Yoxyl-acetic
acid; [(R)-S-@-[?/Iect% 1;3t'-n_it(bf);l-}’bip§§ny -4-suIffr%;%mingg-%@%ﬁigahydriﬁgﬁ%%ﬁr1-
yloxy]-acetic a¥d: Qﬁyﬁécz@%f@/oml13PCT/EP2009/060158 -133 -

[(R)-5-(3' Melipisuitamytiptyezyhetasylionylamiroym:6rr8rataiedrp-naahihgien-1- yloxy]-acetic
acid; o
[(R)-5-(3'-tertr-%E%l’tl;[/qgge@rﬁé¥l?ﬁﬂ)—%%eetﬁyiqz?-’suIfonylamino)-5,6,7,8tetrahydronap‘hthalen-1-yloxyl-acetic
acid; 5 [(R)-S{@-T#orsimethykbipeayt-4-sulfemyRming) 55067 Beataardroapapialieticn-1-
onxy]-acetic@gjgaﬁgggﬁé-;gg;ﬂg.opropyl-biphenyl-4-suIfonylamino)-5,6,7,8-tetrahydro-naphthalen-l-
yloxfracetic acid; _ _, o , :
{(R)-s-[5-(3-&?55Bc’ai?/1%-‘%8{%9%%%3}%9%}?%1%@%%“&#8W%ﬁé]?s%ﬁ%ﬁ@%%ﬁ“y%%thféﬁn-
naphthalen-Ihylexyl-acetic @uiit; _ _ _
[(R)-5-(6-Flugye:3emethan RiRhend; A RTIRRKTS el ylanapslen-Lyloni-acetic
VR):S-[5-(3-I%BW%HM?HJW%%@CESUifonylamino]-5,6,7,8-tetrahydronaphthalen-l-yloxyl-acetic

acid; 15 [(R) 5IB0RLORASYDIRASY 44 IRG)-567 - on-lyloxyl-acetic
acid; {(R)-5-[4- 5-M€3é)thyl-pyridi?1-3|-y1)-ben‘;ééjrffggngl?cfgllyﬂlg)rngi)'r?;??éévg%f%?jltg}gﬁ ARG

ahydronapht¥Q8A-ASGHSGPEcetic acid:

[(R)-5-(3tsM iy Hbipitmyindtsy HapytapinaduidyBret abyel nasrphthalenrkytabeie0 -acetic acid,
[(R)-5-(3-ChI&Eq(-)ai_gﬁg@é/%gésuIfonylamino)-5,6,7,8 tetrahydro-naphthaien-Il-yloxylacetic acid;
[(R)-5-(a-Methyl-bipheny -é-’sulfonylamino)-5,6,7,8-tetrahydro7naphtha|en-l-yloxyjacetic acid,;
[(R)-5-(3-isopropyithipHeinyeiBys s o) i slarareratdy didiatiphidatenaphifiskefnatetic acid;
[(R)-5-(Z,3-Bimsthythiphenyl-3-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1- yloxyl-acetic acid;
[(R)-5-(4'-Me{ og-&%t—dimetgg/l-biphenyl—S-squonyIamino)-5 6,7,8-tetrahydro- 30

naphthalen-lf b S;)di SeBlRmasgrnethyl-bipnenyl-4-sulionylamino - .6,7,8-tetrahydro-naphthalen-
15-[5-(32Triflderoryétrytiahariyl)-pyridine-2-sulfonyiamino]-5,6,7,8-tetrahydronaphthaien-1-yloxyl-aceti

¢ acid; WO %ﬁ%%%%&%@%ﬂﬁwg%ggg{gﬁgr}ﬁgfs%%'mylamino)—5,6,7,8»tetrahydro-naphthaIen-

1-yloxyl-acetic acid;
[(R)-5-(4'-Methoxy-2,3",5'-trimethyl-biphenyi-4-sulfonylamino )-5,8,7,8-tetrahydro-
naphthalen-1-yloxy]-acstic acid; |

25 [(R}-5-(3',4-Dichloro-2-methyl-biphenyl-4-sulfonyiamine)-5,6,7,8-tetrahydro-
naphthaten-1-yioxyl-acestic acid; |
[{R)-5-(3'-Nitro-biphenyi-4-sulfonylamino}-5,8,7 . 8-tetrahydro-naphthaien-1-yloxy}-
acetic acid;
[(R}-5-(2'4"-Dichloro-biphenyi-4-sulfonylamino)-5,6,7 ,8-tetrahydro-naphthalen-1 -

30 vyioxyl-acetic acid;
[(R)-5~{4'-Methyl-3'-nitro-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-
yloxyl-acetic acid;



(5-{543-(2-Hydroxy-ethyl)-pheny1)-pyridine-2-sulfonylaminol-5,6,7,8
etrahydronaphtha(en-1-yloxy)-acetic acid;
{545-(3-Ethoxy-phenyl)-pyridine-2-sulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1- yloxyl-acetic acid;

5 WO 2010/018113 PCT/EP2009/060158
{545-(4-Trifluoromethoxy-phenyl)-pyridine-2-sulfonylamino]-5,6,7,8-tetrahydronaphthalen-1-yloxyl-ace
tic acid; - 133 -

(546-(2-Triflugromethyj- -pyridine-3-sul inal-5,6,4,8-tetrahydron: -1-yloxyl-acetic
i, {5-{6-(A T e R TR
naphthalen-1/19P©6lﬁcfétﬁ@@@idbid; - _
(5-[4-(5-Methygbpyiigine ihenseugsUlipRUsINGl AR ARSI napalalen-1- yioxyl-aceti
acid; {5-14-(5-Fluoro-6-methyl-pyridin-2-y1)-benzenesulfonylamino]-5,6,7,8-tetra
hydronaphth3REH T8Ik ACRHALEHT a8
[5-([2,31BipyridircS-Stiffoosdaneitng) b ah 8-k alfydyamanhitb dehsisttexyasaticrasiden-1-
{5-[6-(3-Cyanpn-phe Jﬂé% {' ine-3-sulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1- yloxyl-acetic acid;
{5-[4-(4-Mett?3%—%@%2%- -y%é"lbenzenesuIfonylamino)-5,6,7,8-tetrahydro-naphthalen-l- 20 yloxyl-acetic
acid; {545-(2{Eherd prepippypyrbriAsisnyiamine)-58.6., 7 Siateingoraapiphtareih-1- yloxyl-acetic
acid, {5-[5-(39|gl)?pgggﬁgtga%w1)-pyridine-2-sulfonylaminoj-5,6,7,8-tetrahydro-naphthalen-l-
yloxyl-acetic acid; 25 . .
(545-(4-MetHER P FHIRR- S LAY RO o B Sy AR NS acetic
ac!d; {5-15-(%%9%@1%@&)3@5&@@%@Ifonylami_no]-5,6,7,8-tetrahydro-naphthalen-l- yloxy}-acetic
acid 510 o PIGRYL) MBS o IANMAIAGH By S g0
{5-[6-(5-FIuof@@%h@*ﬂfbf(wbﬁéh?&?fwrdﬁie-3-sutf0nylaminol-5,6,7,8-tetrahydronaphthalen-l-yloxyl-ac
etic acid; W 3834 P%LA&W dpR-21s3%onylamino)-5,6,7.8-tetrahydro-
{5-{6-(3-Met&@%ﬁnyl}éﬁl ine-3-suIi‘%?\?/laminoI-S,%?%/,gTéQ%hydro-n:pilathglé%-l- yloxy}-acetic
acid; {546-(2[@%5?35%@’ PRERRANR @ Culfonylamino]-5,6,7,8-tetrahydro-naphthalen-1- yloxypacetic
acid; 5 15 [(R)-5-(3'-isopropoxy-biphenyl-4-sulfonylamino)-5,8,7,8-tetrahydro-naphthaien-1-
{546-(3-Chlo G-g-gggé?l- ggg,yl)-pyridine-3-suIfonyiamino]-5,6,7,8-tetrahydronaphtha|en-l-yloxyl-aceti
c acid; {5-[6-@ ¥ oro-pheny1l)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetici&Gic{448-tettildroigiebyl)assinesgiomftryiaatind 5 B tetwgehy dro-naphthalen-1-
| {1504390(?#? C%Epa%iem"ylox'y}"ageticwa T viamino-5.6.7 8etrahyd hthalep-1- yi tic acid
-(4-Fluorg-phe -pyridine-3-sulfonyjamino]-5,6,7,8-fetrahydro-na alen-1- yloxy}-acetic acid;
(546> POl TR RS ATHACT 26 A EAR S RaPRALTEI L W acetc acid:
15 {5-[62@-Fhomti: Zadethyl-phenyl)-pyridine-3-sulfonylamino]-5,6,7,8-te
ahydronaphthalep-1sy, -acetic acid; N ) } . :
6. (3 Tl o MRl A cutonviamin - 0.7 Buctrgydra-npenialenctalgnle o ocer
ic acid; {54624a\restky-pheny1)-pyridine-3-sulfonylamino]-5,6,7,8-tetrahydro-naphthalen-1-
[(R}-5-(3'-Methyl-biphenyl-3-suifonylamine)-5,8,7,8-ietrahydro-naphthalen-1-yioxy]-

acetic acid;
[(R}-5-(3'-Isopropyl-biphenyi-3-sulfonylamino)-5.6,7,8-tetrahydro-naphthalen-1-

o]
(4]

yloxy]-acetic acid;
[(R}-5-(2',3"-Dimethyl-biphenyl-3-sulfonylamino}-5,6,7,8-tetrahydro-naphthalen-1-
yloxyl-acetic acid;
[(R}-5-(4'-Methoxy-3'".5-dimethyi-biphenyl-3-sulfonylaming)-5,6,7,8-tetrahydro-

30 naphthalen-1-yioxy]-acetic acid;
{5-15-(3-Trifiuoromethyi-phenyli-pyridine-2-sulfonyiamino1-5,6,7 , 8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;



20 yloxy}-acetic acid;
(5-{6-[3-(2-Hydroxy-ethyl)-pheny1]-pyridine-3-sulfonstiaminol-5,6,7,8-tetrahydronaphthalen-1-yioxy)-ac
etic acid; [5-(6-m-Tolyi-pyridine-3-sulfonylamino)-5,6,7,8-tetrahydro-naphthalen-1-yroxy]-acetic acid;
25 [(R)-5-(3vwettawrvasulfinyl-b phenyl-4-sulfonylamino)-5,6,7,8-tetrahyd R&-Ha&phebridesiteyloxyl-acetic
acid; '
[(R)-5-(31-Methanesulfonyl-biphenyl-4-sulfonylaming)-5,6,7,8-tetrahydro-naphthalenl-yloxy)-acetic
acid; VR)-5-0=Chlpro=4-(4-chlorq-nhe 0 Sy -methyl-aningl-5.6.7 0
tetrahydro-ng%cé?hgg%%ygé%%%@ié\gé?(&]f)swﬁng%gg@y&mﬂin& 3% !F}?é © ah?dr%
VR)-5-{[3-CHigr\i2rehtylephesisfeenzenesulfonyl]-methyl-amino}-5,6,7,8-

tetrahydro-naphshalennlyamenageliniasid:2=sl#6mnylamino]-5,6,7,8-tetrahydro-naphthalen-1-
((R)-5-{[3-Chloro-4-(4-fluoro-phenoxy)-benzenesultonya-methyl-amino}-5,6,7,8-

tetrahydro-nd|HAIERIE-Fky)-acetic acid:
f(R)-5-115-(3494barepyifiphremaiHaydinesR4splfoidiieraetiijdaiaimod}ed. b 4,8 Settadyghanaphthalen- 1-ylox
y)-acetic aciqf'%%%g\gm,?_qf%kﬁggétﬁ%yé@g{idine-2-suIfonyl)-amino]-5,6,7,8-tetrahydro-naphthalen-l-

-

yloxyl-acetic acid;

((R)-5-0-(2, 3tDiménibsaymstbyHenend) sulfsha raelieyviamine)-50e/ L gatatarifaronaphthalen-1-ylo
Xy)-acetic aq@ﬁﬁk@r{{&}(%g 1:Bety ls&zmethyl-phenyl)-pyridine-2-sulfonyl]-methyl-aminol-5,6,7,8-
tetrahydro-naphthalen-1-yloxy)-acetic acid; o ,

VR)-5-113-(i-gc[ﬁr6‘F6T-B@% oD RSP DR HRet R IR AERBS o Ry T HER e 015, 6,7,8-tetrah
ydro-napbithalephinzlexy)-gdoeticaeitt anid;

((R)-5-{[3-(4-Flyprg-| N ny1)-5-tri -benze onyliz l-aminols 6,7,8-tetrahy
dro-naphthal@nﬁ-@(?f%ﬁgmwﬁ%gf)ﬁ%%‘%ﬁ%%gﬁm%cﬁmﬁggg%%%%m%géﬁ%@‘ﬁgﬁpeuticalIy
effective amoistybBaatisrapisund according to claim 1 and a pharmaceutically acceptable carrier. - 137

- 15 A compogngl grenlshing to @Ry one@h caimsdrie AssiarHsRas e ane etieagtygrsubstances. 16.

Use of a compound according to any one of claims 1 to 13 for the preparation of medicaments for the
therapeutic dHBBFBIBRHHyYARNE #eS¥MBRFof diseases treatable by a CRTH2 receptors antagonist,

whereinithe (fsg§as3diastingaschnbmigiabstmict\éeHiHieoaanyrdisepsthadertigidniiaavetation, allergic
rhinitis or atog&?dgermatitis.
{5-[6-{3-Cyano-phenyl)-pyridine-3-sulfonylaminc}-5,8,7 .8-tetrahydro-naphthalen-1-
yloxy}-acetic acﬁid;
{5-[4-(4-Methyi-pyridin-2-yl}-benzenesulfonylaminol-5,8,7 8-tetrahydre-naphthalen-1-
20 vyioxyracetic acid;
{5-[5-(2-Chicro-phenyl)-pyridine-2-sulfonylamine]-5,6,7 8-tetrahydro-naphthalen-1-
yioxy}-acetic acid;
{5-[5-(3-Methoxy-phenyl)-pyridine-2-sulfonylamino]-5.6,7 .8-tetrahydro-naphthalen-1-
yioxyt-acetic acid;
25 {55-(4-Methoxy-phenyl)-pyridine-2-suifonylaminoi-5,6,7,8-tetrahydro-naphthaien-1-
yloxyir-acetic acid;
[5-[5-(4-Cnloro-phenyl)-pyridine-2-sulfonylaminol-5.8,7 .8-tetrahydro-naphthalen-1-
yioxy}-acetic acid;
{5-[6~(3~Etho$<y~phenyl »-pyridine-3-sulfonylamino}-5,8,7 ,8-tetrahydro-naphthalen-1-
30 yloxy}-acetic acid;
{5—[6—(5-Fluoro—2-methoxy-pheny§)-pyridiﬂe-3~surfonyiamino}~5,6,7,8»tetrahydro-
naphthaien-1-yloxy}-acetic acid;
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156-(3-Methoxy-phenyl}-pyridine-3-suffonylamino}-5,6,7 ,8-tetrahydro-naphthalen-1-
yloxyl-acetic acid;
{5-[6-(2-Chioro-phenyl)-pyridine-3-sulfonylaminc]-5.8.7,8-tetrahydro-naphthalen-1-
ytoxy}-acetic acid;
{5-[6-(3-Chloro-4-filuoro-phenyl)-pyridine-3-sulfonylamino]-5,6,7 . 8-tetrahydro-
naphthaien-1-yloxy}-acetic acid,
{5-[6-{3-Fluoro-phenyl)-pyridine-3-sulfenylamino}-5,8,7 . 84tetrahydro-naphthalen-1-
vioxy}-acetic acid;

{5-{6-{4-Chloro-phenyi}-pyridine-3-sulfonylamine]-5,6,7 8-tetrahydro-naphthalen-1-
yloxyl-acetic acid; ,
{5-16-(4-Fluoro-phenyl)-pyridine-3-sulfonylaminol-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;
15-16-~(2-Fluoro-phenyl)-pyridine-3-sulfonylaminc]-5,6,7,8-tetrahydro-naphthalen-1-
yloxy}-acetic acid; _
{5-[6-(4-Fluoro-3-methyl-phenyl}-pyridine-3-sulfonytamino]-5,6,7 ,8-tetrahydro-
naphthalen-1-yloxy}-acetic acid;
{5-[6-(3-Trifluoromethyl-phenyl-pyridine-3-sulfonylamine]-5,6,7,8-tetrahydro-
naphthalen-1-yloxy}-acefic acid;
{5-]6-(4-Msthoxy-phenyl)-pyridine-3-sulfonylaminol-5,6,7 ,8-tetrahydro-naphthaten-1-
yloxy}-acetic acid;
(5-{B-[3-(2-Hydroxy-ethyl)-phenyl]-pyridine-3-sulfonylaminc}-5,6,7 8-tetrahydro-
naphthalen-1-yloxy)-acetic acid;

[5-{6-m-Tolyl-pyridine-3-sulfonylamine}-5,8,7 ,8-tetranydro-naphthalen-1-yloxyl-acetic
acid;
[(R}-5-(3-Methanesulfinyl-biphenyl-4-sulfonylamino)-5,6,7,8-tetrahydro-naphthaien-
1-vioxyl-acetic acid;
[(R)-5-{3'-Methanesulfonyl-biphenyl-4-sulfonylamino)-5.6,7 . 8-tetrahydro-naphthaien-
1-yioxyl-acetic acid;
{(R}-5-{[3-Chlaro-4-(4-chloro-phenoxy}-benzenesulfonyl)-methyi-amino}-5,6,7,8-
tetrahydro-naphthalen-1-yloxy)-acetic acid; '
((R)-5-{[3-Chloro-4-(2-chloro-phenoxy)-benzenesulfonyl]-methyl-amino}-5.6,7 8-
tetrahydro-naphthaien-1-yioxy}-acetic acid;



-136-

({R}-5-{[3-Chioro-4-{4-fiucro-phenoxy)-benzenesulfonyi]-methyl-amino}-5,6,7,8-
tetrahydro-naphthaien-1-yloxy}-acetic acid; '
({R)-5-{[5-(3-Isopropyl-phenyl}-pyridine-2-sulfonyl]-methyl-amina}-5,6,7,8-tetrahydro-
naphthalen-1 ~yloxy)~ace’c§c acid;
{{R)-5-[Methyl-(5-m-tolyl-pyridine-2-sulfonyl}-amino]}-5,6,7 8-tetrahydro-naphthalen-1-
yloxy}-acetic acid;
({Rj-5-{[5-(2,3-Dimethyl-phenyl)-pyridine-2-sulfonyl}-methyl-amino}-5,6,7,8-tetrahydro-
naphthalen-1-yioxy}-acetic acid;
((R)-5-{[5-(3-tert-Butyl-5-methyl-phenyl)-pyridine-2-sulfonyl]-methyl-amino}-5,6,7 8-
tetrahydro-naphthalen-1-yloxy)-acetic acid;
((R)-5-{[3-(4-Chloro-benzenesulfonyl)-5-trifluoromethyl-benzenesulfonyt]-methyl-amino}-
5,8,7,8-tetrahydro-naphthalen-1-yioxy)-acetic acid; and
((R)-5-{[3-(4-Fluoro-benzenesuifonyl)-S-trifluoromethyl-benzenesulfonyl}-methyt-amino}-
5,6,7,8-tetrahydro-naphthalen- 1-yloxy)-acetic acid.

14. A pharmaceutical composition comprising a therapeutically effective amount of a

compound according to claim 1 and a pharmaceutically acceptable carrier.
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15 A compound according to any one of claims 1 to 13 for use as therapeutic active

sybstances.

16. Use of a compound'abcording to any one of claims 1 to 13 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of diseases treatable by a
CRTH2 receptors antagonist, wherein the disease is asthma, chronic obstructive

pulmonary disease, allergic inflammation, allergic rhinitis or atopic dermatitis.



