4- SUBSTI TUTED PHENOXYPHENYLACET1C ACI D DERI VATI VES 100011Thi s
application clains the benefit of United States provisional patent
applications Serial No. 60/839,018 filed on August 21, 2006 and
Serial No. 60/851,385 filed COctober 13, 2006, which are incorporated
herein by reference in their entirety. 100021The present invention
relates to novel conpounds, to pharmaceutical conpositions conprising
t he conpounds, to a process for naking the conpounds and to the use
of the compounds in therapy. More particularly it relates to certain
4-substituted phenoxyphenyl acetic acid derivatives useful in the
treatnment and prevention of allergic diseases such as asthnmg,
allergic rhinitis and atopic dermatitis and other inflammuatory

di seases nedi ated by prostaglandin 132 (POD:). 100031l nternati onal
pat ent application, publication nunmber WO 2004/ 058164 di scl oses inter

al/a, certain 2-substédmhe&anfmmxﬁ@@nytmﬂdmmiudvﬂﬂvwati ves that

nodul ate t he ectlve recep noat tr
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the treat mentzoef wh.mmoggim@ar@iema&ﬁ&n&mﬁbuaﬁm@ysthma and allergic
i nfl ammmati on. é@go4 It has, now en found that certain 4-substjtuted

phenoxyphenyl | © REFY NS 'I"W/é 3o LB SPTRRY 9% (pRPTETPA t°°mp°s'"°"s
substit uent nmeweispotht dawpoamste Lo aprogasd fof mabinadieyorapr@d GiRDIc the ese gfithg compounds
nmodul at ors. As thbts® dMBe paiciarly it duek @ cétioin ARMEAE fenoxiphtaddelie Scid derivatives

ant agoni st s. &QQﬂﬁgféﬁﬁemhmw n9¥n%|ﬁﬁler?|§ %Es’such Ekégﬂﬁ LAEEE dnllY S0 fibpR"
pr ovi des a conpoun ner a
dcnnanus and other mflamnmtory discases mediated by prostaglandin Ds (PGDs).
[0003]  intemalional patent application, publicalion number WO 2004/058164 discloses inter
alia, certain 2-substituted phenoxyphenylacetic acid derivatives that modulate the PGD:-sclective
receptor CRTH2 (chemoattractant receptor-homologous molecule cxpressed on Th2 cells), now
more commonly referred to as DP2.  The compounds are said 1o be usefu! in the treatment of
immunologic diseases such as asthma and allergic inflammation.
0064} It has now been found that certain 4-substiluted pheroxyphenyl acetic acid derivatives
bearing a particular subslituent meta to the acetic acid moiety arc DP2 receptor medulators, As used
herein, the term "modulator” includes antagonisis.

[0005]  According to onc aspecl, the present invention provides a compound of general formula
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[0006] or a salt thereof, wherein;

[0007]  R'is Ar'-L'-W-L%;

|0008]  L?%is -(CR°RY)p-;

[0009] W is-CONR®. or -NR*®CO-;

[0010] R and R* are each H or methyl;

[0011]  L'is-(CR*R®),-, -(CH=CH)-, or -O{CR"R®) provided that when W is -NR*CO- then L' is
not -(CH=CH)-;

[0012] n and m are independently 0, | or 2;



(I') [0006lor a salt thereof, wherein: [O0007]Rl is Arl-L1-WL3-;
1000811.2 is -(Cl2 12d)n,-; 100091Wis 6CONR33- or [00101R33 and R3b
are each Nor nethyl; 100111L' is -(CrRaltb)"-, -(CH=CH)-, or -0(CR92b)
provi ded that when Wis -NR3CO- then!) is not -(CH=CH)-; [00121n and
m are i ndependently 0, 1 or 2; 2 10013leach R. Rb, Itf and R"' is
| ndependently H, F, OH, nethyl or cyclopropyl, or e and e or RC and
| e together with the carbon to which they are attached forma
cycl opropyl ring; 100141Ar' is phenyl or naphthyl, each of which is
unsubstituted or substituted with one or nore substituents sel ected
i ndependently fromF, d, CN, CF3, CHF2, CH2F, SFs, nethyl, ethyl,
Cypl Opr opyl, t[f)(ﬂ.’.‘vjt ylcacﬂ)ﬁ“, @\@m%ﬁ‘risiﬁﬁlendig\% I},’F?Ol-ﬁ &EyFo?&EIgp%ﬂ,ro%%thyl
whi ch is unsubsti|yted or’ su stltLﬁe }L’)ey ne ﬁoxy, -

R° and R together with the carbon to which they aré attached form a'¢yclopropyl ring;

[o014] Ar! is phenyl or naphthyl, each of which is unsubstituted or substituted with one or more

substituents selected independently from F, CI, CN, CF,, CHF;, CH:F, SFs;, methyl, ethyl,

cyclopropyl, t-butyl or OMe, or Ar' is 1,2,34-tetrahydronaphthyl +which is unsubstituled or

substituted by methoxy,

[00ES]  provided that when Ar' is naphthyl or 1,2,3,4-tetrehydronaphthyl then n is 0;

[0016]  RZis H, C,-Cjs alkyl, a residue of an amino acid or dipeptide, or CHRY(CH:)R';

[0017] qisl to6;

[00138] R®is H, mcthyl or ethyl;

[0089]  Rfis NR®R® in which R¥ and R" cach independently represents a hydrogen atom or a C)-

Ca alky! group, or R® and R® (ogether with the nitrogen atom to which they are attached form a 5-6

membercd heterocyclic ring optionally containing a sccond ring heleroatom sclected from N and O,

wherein said heterocyclic ring is optionally substituted with one or more groups independently

selected from C,-Cs alkyl;

[0020] A is CN, CH;NH:, CHNRC(=0)R?, or CH.NR™SO;R®, Cl, OMe, (1-4Calkyl,

cyelopropyl, H, F, Br, CH;NH(I-4C alkyl), CH,N(I1-4C alkyl}),, thienyl, or phenyl which is

unsubstituted or substituted with SO.Me;

[0021]  R*and R* arc each H or methyl;

[0022]  R%is Cy-C; alkyl, Ci-Cg alkoxy, C3-Cs cycloalkyl, hetAr!, or Ar%

[0023]  R%is C;-C; alkyl, NH(Cy-Cs atkyl), N(C\-Cs alkyl)s, Ar, or hetAr%;

[0024]  hetAr is a 6 membered heleroaryl which is unsubstituted or substituted with one or mere

proups independently selecled from a halogen atom and & group of formula -NR*R*® in which each

of R* and R* independently represents a hydrogen atom or a (1-4C) alky! group, or logcther with

the nitrogen atom to which they are attached form a pyrrolidinyl, piperidiny! or morpholine group;

[0025]  hetAd® is a 5-6 membered heteroaryl which is unsubstituled or substituted with onc or

more groups independently selected from C,-C, alkyl;

[6026]  AF* is phonyl which is unsubstituted or substituted with one or more groups

independently selected from a halogen atom, CN, SFs, cyclopropyl, a C,-Cs alkyl group, a Ci-Cs

alkoxy group and a fluoroC;-C, alkyl group;

10027}  Ar’is asdefined for Ar*;

10028]  R”and R® are independently H, methyl, or F;

10029]  R”is H or methyl; and

[0030] R¥isHorF.



10011provi ded that when A? is naphthyl or 1,2, 3, 4-tetrahydronaphthvl
then nis O0; 10016]le is H CI-C6 alkyl, a residue of an am no acid
or dipeptide, or CH V(CH3)1Re; 10017]g is | to 6; 100181lIt"' is H,
met hyl or ethyl; 100191le is NRolth in which |le and Rh each
i ndependently represents a hydrogen atomor a Cl- C4 al kyl group, or
"Mend re together with the nitrogen atomto which they are attached
forma 5-6 nenbered heterocyclic ring optionally containing a second
ring heteroatom selected fromN and 0, wherein said heterocyclic ring
is optionally substituted with one or nore groups independently
selected from Cl-C6 al kyl; 100201A is £M CH2N142, CH2N eC(=0) RS, or
CH2NR4S021e, (1 AQ) CHI NH( 1- 4C
al kyl), CHz2N( I%0 o aﬂwa)“??b"fi{%ﬁ"‘éﬂ\/?/"‘P"a@"gﬁé’ﬁﬁﬂ‘bﬁm‘i”éﬁ‘ Fg’ unsubsti t ut ed
or substituted with SO2Me; 100211l es &fdiR' are each H or nethyl;
100221R5 is Cl1-C6 alkyl, C-C6 al kOX)RF C3°€4 cycloal kyl, hetAri, or
Ar2; 10023]R6 is Cl-Cs al Kyl , NH(C1- 1), N(C1l-05 al ky02, AQ, or
het A?; 100241hetA? is a 6 menber ed heI Ryl which is unsubstituted
or substituted with one or nomgro ihdependent |y sel ected from a
hal ogen atom and a group of fornuk | e Rsh in which each ofand Rs
i ndependently represents a hydrogen atggmor a (I1-4C) al kyl group, or
together with the nltrogen atomto which they are attached forma
pyrrolidinyl, “ﬁﬁ'ﬁerl di nyl or norpholino group; 10025lhetAr2 is a 5-6
menber ed het eﬂ'b‘é‘ﬁyl RUCH-W-E=unsubsti t ut ed or substituted with one or
{0033]  L*is-(CRRY,-;

[0034] W is-CONR™- or -NR™CO-;

[0035]  R*and R® arc cach H or methyl;

[0036]  L!is -(CR°R®),-, -(CH=CH)-, or -O(CR®R®) provided that when W is -NR’*CO- then L' is
not -(CH=CH)-;

[0037]  nandm arc independently 0, 1 or 2;

[0038]  each R% R®, R® and R? is independently H, F, methy] or cyclopropyl, or R* and R® or R®
and R together with the carbon to which they are attached form a cyclopropyl ring;

[0039]  Ar'is phenyl or naphihyl, each of which is unsubstiluted or substiluted with one or more
substitucnis selecled independently from F, Cl, CN, CFi, CHF»s, CHaF, SFs, methyl, cthyl,
cyelopropy), provided that when Ar' is naphthyl then nis 0;
16040] R*is H, C;-Cs alkyl, a residue of an amino acid or dipeptide, or CHRY(CH2)R';

. [0041)  qislto6 '
{0042] R® is H, methyl or ethyl;
[0043]  Rfis NRERY in which R® and R? cach independently represents a hydrogen atont or a Cye
Ca alkyl group, or R¥ and R topether with the nitrogen atom to which they are attached form a 5-6
membered heterocyclic ring optionally conlaining a second ring heleroatom seleeted from N and O,
wherein said heterocyclic ring is optionally substituted with onc or more groups independently
selected from C;-Cy alkyl;
[0044) A is CN, CH;NH., CH.NR™C(=0)R®, or CH:NR™SO,R®, Cl, OMe, (l-4C)alkyl,
cyclopropyl;
[0045)  R* and R™ arc cach H or methyl;
[0046)  R®is Ci-Csalkyl, C-Cs alkoxy, Ca-Cs cycloalkyl, hetAr!, or Ar%;
0047]  R%is Cy-Cs alkyl, NH(Cy-Ce alkyl), N(C\-Cs atkyl);, Ar, or hetAr®;



nore groups independently selected fromCl-C4 al kyl; [00261Aia is
phenyl which is unsubstituted or substituted with one or nore groups
I ndependently selected froma hal ogen atom OCN, SFs, cyclopropyl, a
Cl-Cl al kyl group, a Cr-C4 al koxy group and a fluoroGC -C, alkyl
group; 100221A? is as defined for A?; 10028lle and fe are
I ndependently H, methyl, or F; [0029)le is Hor nethyl; and 100301lis
Hor F. |a wherein: 100321R is Arl-12-W12-; [0033]1, 2is
-(Clele),"-; [00341Wis -CONe- or -N12.3bC0-; 100351llel and Rib arc
each H or nethyl; [00361L" is -(CRRb),,-, -(CH=CH)-, or -0(CRle)
provided that when Wis -NR CO then 12 is
]0048] hetAr' is a 6 membered heteroaryl which is unsubstituted or substituted with one or more
groups independently sclected from a halogen atom and a group of formula -NR®R* in which each
of R* and R* indcpendently represents a hydrogen atom or a {1-4C) alkyl group, or together with
the nitrogen atom to which they are attached form a pyrrolidinyl, piperidinyl or morpholine group;
[0049]  hetAr? is a 5-6 membered heteroary! which is unsubstituted or subslituted with one or
more groups independently selected from C,-C, alkyl; .
[0050]  Ar® is phenyl which is unsubstituted or substituted with onc or more groups
independently sclected from a hatopen alom, CN, SFs, cyclopropyl, a C,-C; atkyl group, a Cy-Cy
alkoxy groep and a fluoroC;-C, alkyl sroup;
[0051]  Ar is as defined for Ar®; and
[0052)  R”and R® arc independently H, methyl.
[6053]  Compounds according to the present invention have been found to be DP2 modulators
and are useful in the ﬁcnlmcnt of immunologic discases such as asthma and allergic inflammation.
[0054] It will be appreciated that certein compounds aceording to the invention maoy contain one
or more cenlers of asymmetry and may therefore be prepared and isolated in a mixture of isomers
such as aracemic mixlure, or in an enantiomerically pure form.
10055] It will further be appreciated that the compounds of formula () or their salls may be
isolated in the form of solvates, and accordingly that any such solvale is included within the scope of
the present invention,
[0086]  ‘The compounds of Formula | include phormaceutically acceplable salts thereof. In
addition, the compounds of Formula 1 also include other salfs of such compounds which arc not
necessarily pharmaceutically acceptable salts, and which may be useful as inicrmediates for
preparing and/er purifying compoends of Formula I andfor for separating enantiomers of
compounds of Formula L. )
[0057] The term "halogen” as used herein includes F, Cl, Brand 1.
[0058]  The terms "C-Cy alkyl" and "C\-Cg alkyl" as uscd herein refer 1o a saturated lincar or
branched-chain monovalent hydrocarbon radical of one fo four or one to six carbon atoms,
respectively. Examples of alkyl groups inelude, but are not limited to, methy), ethyl, 1-propyl,
2-propyl, 1-butyl, 2.-methyl-I-propyl, 2-butyl, 2-methyl-2-propyl, 2,2-dimelhyipropyl, I-pentyl,
2-penlyl, 3-pentyl, 2-methyl-2-butyl, 3-methyl-2-butyl, 3-methyl-1-butyl, 2-methyl-1-butyl, 1-hexyl,
2-hexyl, 3-hexyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-mcthyl-2-penty), 3-methyl-3-pentyl,
2-methyl-3-pentyl, 2,3-dimethyl-2-butyl, and 3,3-dimethyl-2-butyl.
[0059]  The lerm "heteroaryl” as used herein refers to a monovalent aromatic radical of a 5-, 6-,
or 7-membered ring.  Examples of heleroaryl groups include, but are nol limited to, pyridinyl,



not -(CH=CH)-; [00371n and In are independently 0, 1 or 2; 10038leach
R, gb, le and Rd is independently H, F, nethyl or cyclopropyl, or R
and R' or e and Rd together with the carbon to which they are
attached forma cyclopropyl ring; [0039)Ar' is phenyl or naphthyl,
each of which is unsubstituted or substituted with one or nore
substituents selected i ndependently fromF. O, CN, CF,, CHF2, CH F,
SF,, nmethyl, ethyl, cyclopropyl, provided that when Al' is naphthyl
then nis 0; 10040]le is H, Cl1-C6 al kyl, a residue of an am no acid
or dipeptide, or CH e(CHRe; 10041]qg is_ | to 6; 100421le is 1-1,

methyl or ethyl; 100431R ' is "NM in %which R8 and Rh each
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cycloal kyl, h ehow grbupso zlr’mludc rrzlclhoxy ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, and isobuloxy.

[0062]  In onc cmbodiment, W is -CONR™., An cxample of a particular value for R® is
hydrogen. In onte embodiment, W is -NR*CO-, In one embodiment R*" is hydrogen. In another
embodiment, R*® is methy). Examples of particular values for W are CONH, NHCO and N{CH;)CO.
[0063]  In one embodiment, L' is -(CR*R®),-. Examples of particular values for n are 0, 1 and 2.
[0864]  In onc embodiment, L' is a bond.

[0065]  In onc cmbodimeny, L' is -(CR°R®). In certain embodiments, R? and R® are hydrogen. In
ceriain cmbodiments, R* is OH. In certain embodiments, R* and R® together with the carbon atom to
which arg attached form a cyclopropylidine ring.

[0066)  In onc embodiment, L' is -(CR*R®),. In certain cmbodiments, R® and R® are hydrogen.
In certain embodiments, R® and R® together with the carbon atom to which are atached form a
cyc!oﬁropylidinc ring. In certain embodiments, R* and R® are attachcd 1o the same carbon, In other
cmbodiments, R® and R® are attached la different carbon aloms.

[0067]  Examples of pariicular values for L' arc a bond, -CHy, -CHCH,- and
cyclopropylidencCHo.,

{0068] A further example of L' ineludes CH{OH)CH.,

[0069]  Further examples of L' include cyclopropylidine groups, which can be represented by

“2
KN
[0070]  [none embodiment, L' is -O(CR®R®)-. An exemplary embodiment is -OCH;-,
[0071]  Referring to L*, examples of particular values for m arc 0 and L. Examples of particular
values for L? are a bond and -CH,-,

[0072) In certain embodiments, the sum of m and n is 0, | and 2. Particular mention is made of

the following structurcs:

compounds in which the sumofmandnisOor 2,
[0073] Examples of values for -L'-W-L* include -CONH-, -CH;CONH-, -CH,CH,CONH-,
-CONHCHy, -CH,CONHCH:-, -NHCO-, -CH,NHCO-, -NHCOCH.., -CH.CH;NHCO-,



100471R6 is CrC6 alk-yl, NH(CL-C4 alkyl), N(C, -C6 al kyl)2, AO or

het ArL, 4 100481hetArl is a 6 nmenbered heteroaryl which is
unsubstituted or substituted with one or nore groups independently
sel ected froma hal ogen atom and a group of fornmula -NftsRsb in which
each of Rk and Its' independently represents a hydrogen atomor a
(1-4C) al kyl group, or together with the nitrogen atomto which they
are attached forma pyrrolidinyl, piperidinyl or norpholino group;
100491 hetAr2 is a 5-6 nenbered heteronyl which is unsubstituted or
substituted with one or nore groups independently selected fromCl-C4
al kyl; 100501Art"' is phenyl which is substi med or substitut ed wth

one or nore gr de a,hal 0

SF5, cycl oprop CdCEI’I %ﬁr&%b%’(ﬂ ] ﬁ’gc "'09? %ﬂ’%‘@ Q and a
fluoroCl -C4 al N"lﬁooup, [00511Ar3 |s as defined for Ar2 and
10052111. 7 angboR] 9 Ruriler | cvgl@lee R erttiick VorH L' ’hydcludclmmdrbﬂds
accordi ng to thepRLR&RRAkcd.Nvention have been found to be DP2
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salts thereof, or m-o substlluenls independently selected from OMe, Me, and -Bu.

[0079)  In onc cmbodiment, Ar' is 1,2,34-lctrahydronaphthyl which is unsubstituted or
substituted with OMe. In a particular embodiment, A is selected from the structures:

[0080]  Examples of particular values for Ar' are naphihyl, phenyl, 4-fluorophenyl, 3,4-
difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 4-chloro-3-
fluorophenyl, 3-chlore-4-flucrophenyl, 4-trifluoromethylpheny], 3-fluoro-4-trifluoromethylphenyl,
3.trifluoromethylphenyl, 2,6-dichlorophenyl, 2,4-dichlorophenyl, 3-methoxyphenyl,
4-methoxyphenyl, 4-tertbutylphenyl, 3-fluarophenyl, 4-methylphenyl, 1,2,3,4-tetrohydronaphth-2-yl
and G-mcthoxy-1,2,3 4-tetrahydronaphth-2-yl.

[0081]  In certain embodiments, Ar' is selected from naphthyl, phonyl, 4-fluorophenyl, 3,4-
diflucrophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 3 4-dichlorophenyl, 4-chlore-3-
fluorophenyl, 3-chloro-4-fluorophenyl, 4-triflucromethylphenyl and 3-fluore-4-
triflucromethylphenyl.

[0082] In certain embodimenis, Ar' is selected from 3-trifluoromethylphenyl, 2,6
dichlorophenyl,  2.4-dichlorophenyl, 3-methoxyphenyl, d4-methoxyphenyl, d-tertbutylphenyl,
3-fluorophenyl and 4-methylphenyl, and 1,23 4-tetrahydronaphth-2-yl and G-methoxy-1,2,3,4-
tetrahydronaphth-2-yl.

{0083]  Inonecmbodiment, A is CN.

[0084] Inone cmbodimenf, AisH,



addi tion, the conpounds of Fornmula | also include other salts of such
conpounds whi ch arc not necessarily pharnmaceutically acceptable
salts, and which may be useful as internediates for preparing and/or
purifying conpounds of Formula | and/or for separating cnantioners of
conpounds of Formula 1. 10057] The term "hal ogen" as used herein
includes F, d, Br and 1. 10058] The terns "Cl-C, alkyl" and "Cl-C6

al kyl" as used herein refer to a saturated |inear or branched-chain
nonoval ent hydrocarbon radical of one to four or one to six carbon
atons, respectively. Exanples of al kyl groups include, but are not
limted to, nethyl ethyl I-propyl %—propyl, 1- butyl,

2-met hyl -1 -pr |, 2,2-dinethyl propyl,

1- pentyl, 2- p§ﬁ¥?I mS“ﬁ@%@?W'A?SW@%HVW35"3E¥§I, 3- et hyl - 2- but yl ,
3-nmethyl - | - 10636y , In2repmbobipnbnt, A-idzeitctpd from(1-#{Rdthyll ParfRuliyeseyblcs mBuda sty |

2- met hyl - 2- peadayhy. 3- met hyl - 2-pentyl, 4-nethyl-2-pentyl,

3- et hyl - 3- peny, 4 2, 3-di net hyl-2- butyl and

3, 3-dinmethyl- é %Lt y\% @%%%T%ﬁg%{&ﬂ lt heterom as_used herein refers
to a nonoval effP88h obratecEbodisent &df selgged fomsCh WR(-4C dabised @G Hqg.
Exanpl es of hdhﬂ)@%yﬁlargmmﬁpsclwdn@mzuusndCkh!mMcare not limted to,
pyridinyl, S[wm dame;lcy.hbodmm damp,yrlh ﬂbaﬂawlmmwmkmadsm&nyl pyrazol yl,

triazolyl, L } nyh ronat & to{]d%al X phgngr%{]!ch is Gl b?rp i o %gsgtgl%ﬁ!hy M,

t hi azol yl , ) |so term

HF1 tor 081 O Brieyir sl eulanigh Sy el S LT RIFRIN wiher of n one
or nore of th@ydriogsrsbofisent, 6 CHNRICBOIRA Ah krgopid qhepamtmaluESQe!ﬁ‘m es
include CFs, Ghiden. IbikdnbodinddiOtiZmetaCHis Gladftdr o falldGRace 6B Gerbdry

crece OP2. [edida EHWF‘” E\rﬂ?latf Sidbiofar su&@%u%ﬁc %(JFOQ? ypOGilThe

term"dCl - oxy ers' to a gr oup
Exenpl t uy aI kff?(’iwgqjd'ﬁlﬁé"qqﬂ‘& ude met hoxy, el bow, propoxy, isopropoxy,
bal my, t-but 0§92 anldaoibeErebdimopt Rsi%%]kﬂrpt@ﬁﬁomﬂ;@dwﬁ@mhP)Wll“@ch

- CON12. 3% Anis@asavktise® orGlibstBurdd 8¢ § Ralbgbh &6m 8¢ 2 b of onuIRNR*RE inytich dagen. |.n
one enbodi mengs ;Y\ %dcpéh‘hcﬁg?epresch{‘a @ﬂ%ﬁmgﬂd (F?cptaikylgroﬁtbr banbds fgen. 1n

anot her enbodi, rrent e ar val ues for
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[0093} Examples of particular values for R® arc methyl, methoxy, cyciohexyl, pyrid-2-yl, pyrid-

3.yl, pyrid-4-yl, G-chloro-pyrid-3-y], 6-amino-pyrid-3-yl, &-pymolidin-1-ylpyrid-3-y} or 4-
fluorophenyl. An additional example of R? is 6-dimethylaminopyrid-3-y1,

[0094]  In onc cmbodiment, A is CHNR®SQ,RY. An cxample of a particular value for R® is
hydrogen. In on¢ embodiment, R® is hetAr®. Examples of particular values for a heteroaryl group
represented by hetAr are an imidazolyl and a pyridyl group, Examples for optional subslituents on
the hetercaryl group are Ci-C; alkyl, for example methyl,

[0095]  In another embodiment, R® is C)-Cs alkyl, NH(C1-Cs alkyl), N(C1-Cs alkyl)z, a phenyl
group that is unsubslituted or substituted by one or two halogen atoms, pyridyl or imidazoly] that is
unsubstituled or substituted with a C)-C; alkyl group.

[0096]  Examples of particular values for R® are methyl, dimethylamino, 4-fluorophenyl, 2,4-
dichlorophenyl, pyrid-3-yl and I-methylimidazol-5-yl. An additional example of RS is pyrid-4-yl,
[0097}  Examples of particular values for A are acelamidomcthyl, cyclohexylamidomethyl,
mclhoxy‘carbony]aminomcthyl, picolinamidomethyl, nicotinamidomethyl, isonicotinamidomethyl, 6-
chloropyrid-3-ylamidomethyl, G-aminopyrid-3-ylamidomcthyl, G-pyrrolidin-1-yipyrid-3-
ylamidomethyl, 4-flucrabenzamidomethyl, methylsulfonamidomethyl, N,N-



[0064] I n one enbodinment, LI is a bond. [0065]1n one enbodinent, LI is
-(C12.12b). In certain enbodinents, Ir and Rb are hydrogen. In
certain enbodi nents, 12, is OH In certain enbodinents, It' and Rb
together with the carbon atomto which are attached fonn a

cycl opropylidine ring. 100661l n one enbodinment, LI is -(ClrRb)2. In
certain enbodinents, It' and Rb are hydrogen. In certain enbodi nents,
re and Rb together with the carbon atomto which are attached form a
cycl opropylidine ring. In certain enbodimnents, 12' and Rb arc
attached to the sanme carbon. In other enbodi nents, and Rb are
attached to different carbon atons 671Exanp|es of particular

val ues for ) 2-, . | opro H
[0068] A furt hg"“"‘?%“'gm?’%‘“‘“? L ifh 4“‘1“"%%@“5?-‘! '@?ﬁ% oo%%‘f\ %’P@ﬁ’gﬂ
exanmpl es of usulwwﬁts%ﬂcw“abv e F ¥ e fppemidgediy and RA’H Tpulfongnidgmethyl,

represent ed byvhmmbb@brbsawb}ghcﬁctl!p\uetﬂumws.rcspeil@@v?Oll n one enbodi nent, LI

is -0(CRRb)-. An exenplary:enbodlnent is -OCH. ¢$0071] Referring to
L2, exanples of p‘in GI ues forf mare %, Exanpl es of
partlcular var¢f¥N 2 Har bdﬁ&u ohie- CH2-*. H O 12 In certain
enbodi nent s, the s un1of mand nis §, 1 and 2. Partlcular nmention is

made of
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[0098] Particular mention is made of acetamidomethyl, cyclohexylamidomethyl,
methoxyearbonylaminomethyl, picolinamidomethyl, nicotinamidomethyl, isonicotinamidomethyl, 4-
Nuorobenzamidemethyl, methylsulfonamidomethyl, N,N-dimethylsul famoylamino, 4-
ﬂuort;phcny!sul[‘onamidomcthyl, 2,4-dichlorophenylsulfonamidomethyl and pyrid-3-
ylsulfonamidomethyl.

{0099]  Parlicular wvalues for A elso include G-dimethylaminopyrid-3-ylamidomethyl,
2-(4-fluorophenylsulfonamido)acetamidomethy], dimethvlaminomethyl  and M-
methylmethylsulfonamido)methyl, which can be represented by the following  structures,

respectively:

A~ TR
R YO vy O
2

00100]  Examples of parlicular values for R? when it represents a C)-C atkyl group are methyl,
¥ 8

z
=
=
D

QO

ethyl, propyl, isopropy! and t-butyl.

[00101]  In one embodiment, R?* is CHR*(CH,),R". Examples of values for R° are hydrogen and
methyl. In onc embodiment, R is di(1-4C)alkylamino, morpholino, or piperazinyl opticnally
substituted with (1-4C)alkyl. Examples of particular values for R are dimethylamino, diethylamino,
morpholino, piperazinyl and 1-methylpiperaziny], Additionat examples include NH; and NHMe.



conmpounds in which the sumof mand nis O or 2. [00731Exanpl es of
values for -V-W12- include -CONH, -CH2CONH, - CH2CH2CONH-,

- CONHCHr, - CH2CONHCHr , - CH2ZNHCO-, - NHCOCHr, - CH2Cll 2NHCO-, 6

- CH2ZNHCOCH2-, - CH2CHI NHCOCH2-, - CH2N( CH3) COCH2-

eycl opropyl i deneCH2NHCO and - CH2ZONHCO-. 10074! Furt her exanpl es of
values for -1-1-WL2- include -CH(OH) CHZNHCO and

-cycl opropylidi neNHCO- . 100751Parti cul ar values of -1..1-W1,2- are
-CONH-, -NHCO, -CH2NHCO, - NHCOCH2-,

- CH2CH2NHCO- , - CH2NHCOCH2- , - CH2 CH2NHCOCH2- , - CH2N( CH3) COCH2-

cycl opropyl i deneCHZNHCO CH( OH) CH2NHCGP- and - cycl opropyl i di neNHCO- .

100761l n one h J henyl group
that is substlém@gd bi‘/“’"(")sﬁ a%cr“lart‘\f/’\'/il)cs [' %ll g&f léHRg—‘rﬁfﬂ{ruﬂ':entI sel ected
fromF, C CF3,#OMd® Me, and it - Bff. 100771| olit enbodi ment ,F# AOis a

napht hyl groupy ~phenyl “ehat sy Bsii t ut edy Ast i t ut ed
by one or two substfituents seleétted i ndependéhtly fromF, '€l and CF3.

e Py ()
S I W
' 18 X X 16
[00103]  Inone embodiment, R is hydrogen.

[00104] On onc cmbodiment, both R? and R® are H. In cerinin embodiments, R” is H and R® is
methyl. Inother cmbodiments, each of R? and R* is methyl.

[00105]  According to another aspect, the present invention provides a pracess for the preparation
a compound of fornutla (I) or a sali thereof as defined hereinabove, which comprises:

[00186) () for a compound of formula (1) in which A is CN, R” and R® arc indcpendently H

or Me, and R" is H or F, reacting a corresponding compound having the formula:

R8
R7 op!
RY CN
Z1
(1)

in which P’ represents a hydrogen atom or a carboxyl protecting group and Z! represents a leaving

alom or group, with a comresponding compound having the formula
OH

Rl
R0
1))}
in which R' is H or F in the presence of a base; or
[00167} (b) for & compound of formula (I} in which A is ~-CHaNHa, R" is H, and R” and
R® are independently H or Me, reducing a corresponding compound formula (V)



10078l I n one enbodi ment, Arl is a naphthyl group or a phenyl group
that is substituted by one or two substituents independently sel ected
fromOwe, M, and t-Bu. 100791l n one enbodi nent, Arl is

1, 2, 3, 4-1etrahydronapht hyl which is unsubstituted or substituted with
Owve. In a particular enbodinent, Ais selected fromthe structures:
100801Exanpl es of particular values for Arl are naphthyl, phenyl,
4-fl uorophenyl, 3,4- difluorophenyl, 2-chlorophenyl, 3-chlorophenyl,
4- ehl orophenyl, 3, 4-di chl orophenyl, 4-chloro-3- fluorophenyl,

3-chl oro-4-fluorophenyl, 4-trifluoronetlw phertyl,
3-fluoro-4-trifluoronethyl phenyl, 3-trpfluoronethyl phenyl,

2, 6-di chl orophenyl, 2,4-dichlorophenyl, 3; nethoxyphenyl,

4- met hoxyphenyl, 4-tertbutyl phenyl, 3-8] UQrophenyl, 4-methyl phenyl,
1, 2, 3, 4-t et rahydr onapht h- 2-y1 and R P

6- met hoxy-1, 2, 3, 4-tetral tydronaplith- . [00811lIn certain

enbodi nents, Arl is selected from na cnphenyl , 4-fl uorophenyl,
3,4- difluorophenyl, 2-chloropheny ehl or ophenyl , 4-ehl orophenyl,
3, 4-di chl orophenyl, 4-chl oro- 3- fI,_?)henyl

3-chl oro-4-fl uorophenyl, 4- tr|flﬁoromﬁthylphenyl and 3-1l uoro-4-
trifluoronethyl phenyl. [0082]In certa@ﬂ enbodi nents, Arl is selected
from3-trifluoronethyl phen 2, 6- dichl or ophenyl,

2, 4- d|chIoropH@HVFP“GsﬁﬁﬂHéfyﬁhenyl, 4- et hoxypheny! |

4-tertbutyl phqooyds] & f Iferor @pivertydt famda 4) hedig A keCyING, Ridnd R® are

1,2,3, 4-tert ahydeonaphtiiany & RAthEa
tetrahydronaphtﬂd-éz-y . %%13 I n onee @Eﬁ%mﬁéméﬁawma

enbodi nent, A is 14. 7
o] )
TS :::
o

A

8%841In one

r?

in which P? is as defincd for P'; or :
[00109] (d) for a compound of formula () in which A is CH:NR'C(=O)R’ or
CHoNR'SO;R?, R” and R? are independently H or Me, and R' is H, reacting a corresponding
‘compound of formula (VE) '

Rt
7
R opd

R® NHR*

(VD
in which P* is as defincd for P'; with a compound of formula R*COZ? or R®S0,2%, respectively, in
which ZZ and Z° cach represents a leaving alom or group; or
[00116] (e) for a compound of formula (I} in which R? and R® are independently H or Me,
and R" is H, coupling a compound of formula (VIT)



[ 008511 n one enbodinment, Ais selected fromF, Br and C. 100861In
one enbodinent, Ais selected from (1-4C)al kyl. Particul ar exanpl es
i nclude nethyl and ethyl. 100871l n one enbodi nent, A is eyel opropyl.
1008811 n one enbodi ment, A is selected from CH2NH2, CH2NH(1-4C
al kyl'), and CH2N(I-4C al ky1)2. Particul ar exanpl es include CH2NH2 and
CH2NMe2. [008911n one enbodinent, Ais thienyl. In a particular
enbodi nent, Ais 2-thicnyl. [00901l n one enbodi nent, A is phenyl
which is unsubstitutcd or substituted with 502Nl e. Particul ar
exanpl es i ncl ude phenyl, 3-nethyl sul fonyl phenyl, and
4- et hyl sul f onyl phenyl . [00911I n one prodinent, Ais CH2Nl eCt - - O1R5.
An exanple of a particular value for R4 s hydrogen. In one
enbodinent, le is hetArt. An exanple o alpasrticular value for a
heteroaryl group represented by het Ar® s & pyridyl group. Exanples
of optional substituents on the heterd group are NH2, d, and
pyrrolidinyl. 100921l n anot her enbod¥nemt, ®fe is C1-C6 al kyl; Cl-C6
al koxy; C3-C6 cycl oal kyl; pyri dyl ®is unsubstituted or
substituted by a hal ogen at om org up of formula -N eR5h in which
each of R5' and 122b i ndependently wepresents a hydrogen atomor a
(1-4C) al kyl group, or together with (¢ine nitrogen atomto which they
are attached GAnh B isBYEh it Rt R bk b Ao AN plefl 1HEOUP:  OF
a phenyl group,that is unsu2§t|b83§d or ngPtltuée _ one or Lgo
hal ogen at ons X~ IOt LECRFHE T o PRy ¥i® SO ATV E BEeof §1 18™RPY ohret hy!l |
met hoxy, "cycl dvasafy!!h pyri d- 2-yl , pyrid-4-yl,
6- chl oro-pyrid-3-yl, 6-am no-pyrid-8Wx-H6-pyrrolidin-I-ylpyrid-3-yl
or 4- fluorophcnyl. An additional exgpmpje of le is
6- di met hyl am r}l(l) \E')chll’l &dr?:p%c_sc)élls C(=0)O or NH, or a reactive derivative thercof; or
[60111) (f) for a compound of formula (I) in which A is H, F or Cl, R’ and R® are
independently H or Me, and R" is H, coupling a corresponding compound having the formula

(LY

RY OFS

R AR
OH
().4]
in which A” is H, F or Cl, and P is as defined for P', wilh a corresponding compound having the

formula (X)
Cl
R1 ; E

R0
(9]
wherein E is an clectron withdrawing group, in the presence of a base; and if desired removing said
gleetron withdrawing geoup; or
[00112) (g) for 2 compound of formula (I} in which A is OMe or (1-4C)afkyl, R’ and R®
are independently H or Me, and R™ is H, coupling a corresponding compound having the
formuta (Xi)



1009411 n one enbodi ment, A is CH2NR4S02le. An exanple of a particul ar
value for It4 is hydrogen. In one enbodinent, R6 is hcl Al 2. Exanpl es
of particular values for a beteroaryl group represented by hetAr2 are
an imdazolyl and a pyridyl group. Exanples for optional substituents
on the heteroaryl group are Cl-C4 al kyl, for exanple nmethyl. 100951l n
anot her enbodinent, R6 is CL-C6 al kyl, NH(Cl1-C6 al kyl), N(Cl -C6

al kyl)2, a phenyl group that is unsubstituted or substituted by one
or two hal ogen atons, pyridyl or imdazolyl that is unsubstituted or
substituted with a C-C3 al kyl group. 100961Exanpl es of particul ar

val ues for R6 are nethyl di met hyl am g, 4-fluorophenyl, 2, 4-

di ehl or ophenyl, pyrid-3 yl and 1-nethyljm dazol -5-yl. An addltlonal
exanple of R6 is pyrid-4-yl. 100971 | es of particular values for
A are acet am donet hyl, cycl ohexyl ankegneioRyl

met hoxyear bonyl at ni nonmet hyl, picol i wdonet hyl , ni coti narni donet hyl
i soni eot i nam donet hyl , 6-
chl or opyri d- 3-yl am donet hyl , 6- am rBpy}§1 d48-yl am donet hyl , 6-pyrrolidin
-1 -yl pyrid- 3- H

yl am donet hyl , 4-f | uor obenzam donet hyl Ziret hyl sul f onam donet hyl , N, N-

8 in which A* is OMe or (1-4C)alkyl, respectively, and P? is as defined for P', with a corresponding

di met hyl sul fa hiQk@Phenyl sul f onam donet hyl, 2, 4-di chl or oph
enyl - sul fona%l(’)lmrlhﬂrﬁﬁtlé d - rreqﬁlﬁyl i m dazol 5-yl sul fonam dorret hyl and

pyrid-3-y|sulfonanidonethyl, whi ch cg -*‘represented by the
foll ow ng structures, respectively% )
R H
R1D

(X

in the presence of 2 basc, in which Z* represents a leaving atom or group, and R' represents an

electron withdrawing group convertible into a group RY; or
[00113] (h) for a compound of formula {I) in which A is Br or cyclopropyl, R” and R® are

H, and R" is H, coupling a corresponding compound having the formula (XIV)

RN

RS Br
il
(XIV)
in which Z* is a leaving group or atom, with & compound having the formula (XV)

; ~OH
R!

R
Xxv)

in (he presence of a base, followed by converting the carbonyl group 1o a carboxyl group; or

[00124] (i)  for a compound of formula () in which A is methyl, thienyl, phenyl, or pheny)

substituted with SO;Me, R? is H, R” and R® are independently H or Me, and R'® is H, reacting a

corresponding compound having the formula (XVI)



100981Particul ar nmention is nmade of acet am donet hyl ,
cycl ohexyl am donet hyl , nmet hoxycar bonyl am nonet hyl ,
pi col i nam donet hyl , ni coti nam donet hyl, isonicotinam donethyl, 4-
f I uor obenzam donet hyl , met hyl sul f onam donet hyl , N, N- di net hyl sul f anoyl am
i no, 4-
f I uor ophenyl sul f onam donet hyl , 2, 4- di chl or ophenyl sul f onam donet hyl andp
yrid-3- ylsul fonam donmet hyl. 100991Particul ar values for A also
i nbl ucl o 6-dirnethyl am nopyri d-3-yl am donet hyl ,
2- (4-f1 uorophenyl sul f onam do) acet am donet hyl , di met hyl t uni nonet hyl
and ( Nmet hyl met hyl sul f onam do) net hyl, \yhi ch can be represented by the
follow ng structures, respectively: 0O 001001 Exanpl es of
particular values for R2 when it repregengts a Cl-Cs al kyl group are
met hyl , ethyl, propyl, isopropyl and g=put9®’. [001011 In one
enbodi mrent, R2 is CH1l, (CH2)4Rr. Exa of values for Re are
hydr ogen and nethyl. In one enbodi nen . is di(l-4C) al kyl am no,
mor phol i no, or piperazinyl optional IR sfibs®ituted with (1-4C)al kyl .
Exanpl es of particul ar val ues for @i met hyl am no, di et hyl am no,
nor phol i no, piperazinyl and 1-neth perazinyl . Additional exanples
include NH2 and NHwve. 9 R .
R
XV

with 8 compound having the formula A*ZnX, in the presence of a palladium (0) catalyst, or with a

compound having the formula A°B(OH); in the presence of a base and a palladium (0) catalyst,

where A*is methyl, thicnyl, phenyl, or phenyl substituted with SO,Me and X is a halide; or

[00115) ()  for a compound of formula (I} in which R” is F, R® is H, and R'® is H, treating

a corresponding compound having the formula (XVII)

Ny,
opt
R® A
s)
AT
Rio
{Xvil)

with hydrogen fluoride;
[00116) () fora corpound of Formula (I} in which A is CHNH(1-4C alkyl) or, CHaN(1-
4C alkyl),, R and R® are independently H or Me, and R' is H, reacting a corresponding

compound having the formula

R? NHz



1001021 Exanples of particular values for ft2 when it represents
CH123(CH2), Ar arc: 1001031 I n one enbodi nent, 1t3 is hydrogen.

1 00104) On one enbodi nent, both 127 and R3 are H In certain

enbodi ments, 127 is H and 128 is nmethyl. In other enbodi nents, each
of R7 and R3 is nethyl. [001051 According to another aspect, the
present invention provides a process for the preparation a conpound
of fornmula (1) or a salt thereof as &tined herei nabove, which
conprises: 1001061 (a)for a conpound of fonnula (1) in which Ais CN,
R7 and R3 arc independently Hor Me, and Rl is Hor F, reacting a
correspondi ng conpound having the forngla: z1 C) in which P

represents a hygd Enomdc%&@lmmqmmé(ewl sl S G @Qn,gmamg Mg o1

represents a leavin cor respondi ng ¢gnpound
havi ng t he forgﬁﬂﬁséi‘d»ﬁq““ﬁlfﬂ'?'"ﬁsf“f')

[00117] Referring to process (a), the leaving atom or group represented by Z' may be, for
example, a halogen atom such as a fluorine atom. The carboxyl protecting group may be any
convenient carboxyl protecting group, for example ag described in Greene & Wats, eds., “Profecling
.Groups in Organic Synthesis”, John Wiley & Sons, Inc. Examples of carboxyl protecting groups
include (1-6C)alkyl groups, such as methyl, ethyl and t-butyl. The base may be, for example, an
slkali metal hydride or carbonate, such as sodium hydride, sedium carbonate or potassium carbonate,
or a terliary aming, such as tricthylantine or NN-diisopropylethylamine. Convenient solvents
include amides, sulfoxides and nitriles, such as DMF, DMSO or acetonilrile. The reaction can be
performed at an elevated temperature, such as in the range of from 30 to 150 °C.

[00118] Compounds of formula (I1) are known or can be prepared from the corresponding 3-halo
compound, such as a 3-bromo compound, by treatment with CuCN.

[00219]) Reflerring to process (b), the compound of formula (IV) can be reduced by hydrogenation
in the presence of & Group VITI metai catalyst, such as Rancy Ni with methanol/ammonia. The
reaction ¢an be conducted at a temperature in the range of from Oto 100 °C.

[00120] Referring to process (¢), the dioxoisoindolinyl group can be cleaved using HBr and
acetic acid or hydrazine.

j00121] Compounds of formula (V} can be prepared by reacting a compound of formula (Xi1)

op?

OH

o)

Z4
R1‘/©/

(X

in the presence of a base, in which Z* represents a leaving atom or group, such as a fluorine aton,
P P! g group

with a compound of formula (X1[)

and R represents an clectron withdrawing group convertible into a group R, for example a nitro
group that can be reduced to an amino group and then acylated, The base may be, for cxample, an



in which le' is Hor Fin the presence of a base;
a conmpound of forrmula (1) in which Ais -CH2NH2,

or 1001071 (b) for
R is 1-1, and le

and Rs are independently H or Me, reducing a correspondi ng conpound
formula (1V) Ft40 OV) in which P2 is as defined for PI; or [00108]

(c) for a conpound of fornmula (1) in which Ais

-CH2NH2, Wand R8 are

| ndependently Hor Me, and Rl is H, cleaving a correspondi ng conpound
of formula (V) nu" (1) in which P3 is as defined for PI; or 1001091

(d) for a conpound of fornula (1)

CH2NR4S02R8,

| e and R8 are independently Hor Me, and Wis H,

reacting a corresponding conmpound of figrmula (V1) in which Vi

defined for
respectively,

a¥kﬂhv‘4nvéllth hﬂdn@o S’rwﬂﬂc Qf.(ch Y Eo(TUrL Eﬂydm&urﬁ) rcarﬂowgzp\/msssum

in which Ais CHZNRAC(=0)Rs or

is as

V éach represents a | eaving atom or

group; or [00FYYW*%e) for a conpound of formula (1) in which 12
R8 are i ndeperithdit | gonowds ofBormula{X) Rh bt prepesesUiyIrdaeiieg Bhviresipiendacdticgpid
formula (VI1) with 2-(hydroxymethyl)isoindoline-1,3-dione in the presence of a sulfonic acid, such as

methanesulfonic acid, and followed if desired by introducing a protecting group P,

[00123] Roferring to process (d), the [eaving atem or group represented by Z2 and Z° may be, for
cxample, a halogen atom such as a fluoring atom. The reaction can be performed in the presence of
& base, for exaniple a tertiary amine such as diisopropylethylamine or pyridine. Convenient solvents
include halogenated hydrocarbons, such as methylene chloride. The reaction can be conducted at a
temperalure in the range of from 0 to 100 °C,

[00124] Referring o process (¢), the coupling of the compound of formmla (VII) with a
compound of formula (Vi) may be performed using conventional amide bond formation
conditions, for example by rcacling an amine with a reactive derivative of a corboxylic actd, for
example an acid halide, such as an acid chloride. An example of A when it represents a protected
form of A is a group of formula ~CH.NR*P® in which P° represents an amine protecting group. The
amine prolecling group may be any convenient amine protecting group, for cxample as described in
Greene & Wuts, eds., “Protecting Groups in Organic Synthesis”, john Wiley & Sons, Inc. Examples
of aminc protecting groups include acyl and alkoxycarbonyl groups, such as t-butoxycarbonyl
(BOC).

100125] Refemring to process (f), examples of cleetron withdrawing groups include NO,. In
cmbodiments wherein the electron withdrawing group is NO,, this group can be removed, if desired,
by reducing the nifro group %o an amino group using any convenient reducing conditions {for
cxample, Zn and NH.CI) followed by cleavage of the amino group (for example, by treating the
amino compound with isobuly] nitrite).

[00126] Refeming to process (g), Lhe base may be, for example, an alkali metal hydride or
carbonate, such ps sodium hydride, sodium carbonate or potassium carbonate. The Z' group
represents a suitable leaving aiom or group, such as a flucrine atom, and R'* represents an clectron
withdrawing group convertible into a group R, for example a nitro group that can be reduced to an
amino group and then acylated.

[00127] Referring to process (), the leaving atom or group represented by Z* may be, for
example, 2 halogen alom such as a Nuorine atom. The base may be, for example, an alkali metal
hydride or carbonale, such as sodium hydride, sodium carbonate, or potassium carbonate.
Convenicnt solvents include sulfoxides such as DMSO. The reaclion can be perfonmed at clevated
iemperatures, Lor example in the range of 50-100 °C, for example at 85 °C. The carbonyl group can

7 and



It RN) (M1) in which Ps is as defined for PI, As represents A or a
protcctcd formthereof and Rl represents H X9- 1,2- in which Xs'
represents HN or OC(=0), or a reactive derivative thereof; wth a
conmpound of forrmula (VII1) Ar7-LI-Xb-H in which Xb represents C(=0)0
or NH, or a reactive derivative thereof; or 1001 ill (t) for a
conpound of forrmula (I) in which Ais H For Cl, R7 and Rs are
I ndependently Hor Me, and Kmis H, coupling a correspondi ng conpound
having the formula (IX) OH(IX) inwhich A7 is H F or O, and P6
is as defined for P, with a correspondi ng conpound having the
formula (X) 16
be convered fo a carboxyl group by ftreaing the coupling produet  with
methylsulfonyl/methylthiomethanc to provide an intermediate having the formula (XVI1I)

—

O~y
I
Re A

R1
R1ﬂ
{(Xvi

foltowed by converting the intermediate (XVI1I) to the corresponding methyl ester upon treatment

with HCl in methanol. The ester can be converied lo the corresponding acid under standard

hydrolysis conditions.

[00128] Referring to process (i), the halide represented by X can be F, Cl or Br. Convenient

solvents includc ethers such as THF or dioxanc. Suitable palladium (0) catalysts include Pd(PPhy),

and bis(iri-t-butylphosphine)palladium (0). A convenicnt base when compound (XVI) is reacted

with a boronic acid reagent includes DBU.  The reaction can be performed at elevated (emperatures,

for cxample in the range of 50-100 °C, for example 60 °C, .

[00129] Referring fo process (f), the reaction is conveniently performed in the presence of an

amine base, for example pyridine.

[00130] Referring lo process (k), the reaction is conveniently performed in the presence of a base,
~ for example a hydride such as sodium cyanoborohydride in an alcohal solvent such as methanol,

The reaction is preferably performed in the presence of a catalytic amount of acid, for example

acctic acid. The reaction is conveniently performed at ambient temperature.

[60131]  The ability of test compounds to act as DP2 receptor modulators may be demonstrated

by the assay deseribed in Example A,

[08132) Compounds which are modulators of DP2 are uscfu!l in the weatment of diseases or

disorders mediated by PGD,, for cxample, discases or disorders associated with overproduction or

dysregulation of PGD:.

[00133] As uscd hercin, the term treatment includes prophylaxis as well as treatment of an

cxisting condition.

j00134]  Examples of disorders or diseases that may be treated with compounds according to the

invention include immunologic diseases.



R19 (X) wherein Eis an electron withdrawi ng group, in the presence
of a base; and if desired renoving said electron withdraw ng group;
or 1001121 (g) for a conpound of fornmula (1) in which Ais Ow or (I
-4C)al kyl, 117 and Kr are independently Hor M, and Rl is H,
coupling a correspondi ng conpound having the fornmula (XI) ROA4 OH
(XI') inwhich A is At or (1-4C al kyl, respectively, and P7 is as
defined for PP, with a correspondi ng conpound having the formul a
(XI1) Rip (XI)

17
[00135] Examples of immunologic discases include allergic inflammatory diseascs, such as
asthma, atopic dermatitis, allergic rhinilis, scasonal allergics, food allergics, contact hypersensitivity
(c.g., nickel sensitivity), hyper-vosinophilic syndromes, and allergic conjunctivilis.
[00136) Additional discases or disorders which may be treated with the compounds of this
invention include inflammatory bowel diseases such as Crohin's disease, ulcerative colitis, ileitis and
cnleritis, vasculitis, Behcet's syndrome, psoriasis and inflammatory dermatoses such as dermatitis,
eczema, urticaria, viral cutancous pathologics such as those derived from human papiliomavirus,
HIV or RLV infection, bacterial, fungal and other parasital cutaneous pathologies, and cutaneous
lupus erythemalosus, respiratory allergic diseoses such as persensitivity lung diseases, chronic
obstructive pulmonacy discase and the like, avtoimmune discases, such as adbritis (including
rheumatoid and psoriatic), systemic lupus erylhematosus, type | diabetes, myasthenia gravis,
multiple scl;:rosis, Graves' disease, glomerulonephritis and the Dike, graft rcjection {(including
allograft rejection and gralt-v-host disease), ¢.g., skin gralt rejection, solid organ transplant rejection,
bone mamrow ransplant rejection, fever, cardiovascular disorders such as acute heart failure,
hypotension, hypertension, angina pectoris, myocardial infarction, cardiomyopathy, congestive heart
failure, atherosclerosis, coronary artery disease, restenosis, thrombosis and vascular stenosis,
cerebrovascular disorders such as fraumalic brain injury, stroke, ischemic reperfusion injury and
ancurysm, cancers of the breast, skin, prosiate, cervix, ulerus, ovary, testes, bladder, lung, liver,
larynx, oral cavity, colon and gastrointestinal tract (e.g., esophagus, stomach, pancreas), brain,
" thyroid, blood and Iymphatic syslem, fibrosis, connective tissue disease and sarcoidosis, genital and
reproductive conditions such as erectile dysfunction, gastrointestinal disorders such as gastritis,
ulcers, nousea, pancreatitis and vomiling; newrologic disorders, such as Alzheimer's disease, sleep
disorders such as insomnia, narcolepsy, sleep apnea syndrome and Pickwick Syndrome, pain, renal
disorders, ocular disorders such as glaucoma, infectious diseascs, viral infeclions such as HIV, and
bacterial infections such as sepsis, inflammation, flushing, nasal congestion, and otitis media,
[00137]  Accordingly, another aspect of (his invention provides a method of trealing discases or
medical conditions in a mammal mediated by PGD2, comprising adminisiering to said mammal one
or more compounds of Formula 1 or a pharmaccutically acceptable salt or prodrug thereof in an
amount cfTective to treat or prevent said disorder.
[00138] The phrase "effective amount” means an amount of compound thal, when administered
to a mammal in need of such ireatment, is sufficient to (i) weat or prevent a particular disease,
condition, or disorder mediated by PGD2, (ii) attenuate, amcliorate, or eliminate onc or more
symptoms of the particular discase, condition, or disorder, or (iii) prevent or delay the onset of one

ar more symptoms of the particular disease, condition, or disorder described herein.



in the presence of a base, in which Z represents a | eaving atom or
group, and RIx represents an el ectron withdrawi ng group convertible
into a group RI; or 1001131 (h) for a conpound of formula (1) in
which Ais Br or cyclopropyl, le and 119 are and Rl is El, coupling a
correspondi ng conpound having the formula (XV) as (XIV) in which
Zs is a leaving group or atom wth a conpound having the formul a
(XV) OH Bl (XV) in the presence of a base, followed by converting

t he carbonyl group to a carboxyl group; or 1001141 (i)for a conpound
of formula (1) in which Ais nethyl, thienyl, phenyl, or phenyl
substituted wth SO2Me, RO is FI, RO ggnd | e are independently H or
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vary depending upon factors such as the particular compound, discase condition and its severity, the
identity (e.g., weight) of the mammal in nced of treatment, but can neverheless be routinely
determined by one skilled in the arl.

[00140)  As used herein, the term "mammal” refers to a warm-blooded animal that has or is at risk
of developing a discase described herein and includes, but is not Jimited to, guinea pigs, dogs, cats,
rats, mice, hamsters, and primates, including humans,

[00341]  This invention also provides compounds of Formula I for use in the treatment of PGD2-
mediated conditions.

[00142] An additional aspect of the invention is the use of a compound of Formula | in the
preparation of 8 medicament for therapy, such as for the treatment or prevention PGD2-mediated
conditions.

[00143] The compounds of the present invention can be used in combination with ong or more
additional drugs, for example an anti-inflammatory compound that works by a different mechanism
of action,

[00144]  The compounds of the invention may be administered by any convenicent route, ¢.g. inlo
the gastrointestinal tract {c.g. rectally or orally), the nose, lungs, musculature or vasculature or
transdermally. The compounds may be administered in any convenient administrative form, e.g.
tablels, powders, capsules, solutions, dispersions, suspensions, syrups, sprays, suppositorics, gels,
emulsions, patches cie. Such composilions may contain compohcnls conventional in pharmaceutical
preparations, e.g. diluents, carriers, pH modificrs, sweeteners, bulking agents, and further active
agents, If parentcral administration is desired, the compasitions will be sterile and in a solution or
suspension form suilable for injection or infusion. Such compositions form a further aspect of the
invention.

[00145}] According Lo another aspecl, the present invention provides a phanmaceutical
composilion, which comprises a compound of formula (1) or a pharmaceutically acceplable salt
thiereof, as defined hereinabove. In one embodiment, the pharmaccutical composition includes the
compound of formula {I) together with a pharmaceulically acceplable diluent or carrier.

{060146]  According to another aspect, Lhe present invention provides a compound of formula (1)
or a pharmaccutically acceptable salt thereef, for use in therapy.

[00147]  According to a further aspeet, the present invention provides the use of a compound of
formuln (1) or a pharmeceutically acceptable sall thercof, in the manufacture of a medicament to treat

an immunologic disorder, as defined hereinabove.



13 R o (XVlI) with a conpound having the forraula AkZnX, in the
presence of a palladium (0) catalyst, or with a conmpound having the
formula A5B(011)2 in the presence of n base and a pall adi um (0)

catal yst, where A5 is nmethyl, thicnyl, phenyl, or phenyl substituted
with SOzMe and Xis a halide; or 1001151 (j)lota conmpound of formula
(1) in which R7is F, F.8 isand Rl is H treating a correspondi ng
conpound having the formula (XVI1l) Rl (XVIl) wth.hydrogen
fluoride; 1001161 (h) for a conpound of Fornula (1) in which Ais
CH2NH( 1-4C al kyl) or, CH2NO - 4C alicy02, R7 and Rs are independently
Hor M, and Rl 'is H, reacting a corrqgpondi ng conpound havi ng the
formul a

[00148]  The following examples illustrate the invention, In the examples described below, unless
otherwise indicaled all temperatures are set forlh in degrees Celsius. Reagenis were purchased from
commercial supplicrs such as Aldrich Chemical Company, Laneaster, TCI or Maybridge, and were
used without further purification unless otherwise indicated.  Tetrahydrofiran (THF),
dichloromethane (DCM, methylene chioride), toluene, and dioxane were purchased from Aldrch in
Sure scal boltles and used as received.
[0014%]  The reactions sel forth below were done generally under a positive pressurc of nitrogen
or argon or with & drying tube {unless otherwise stated) in anhydrous solvents, and the reaction
flasks were typically fitted with rubber septa for the introduction of substrates and reagents via
syringe. Glassware was oven dricd andfor heat dried.
{00150) 'HNMR spectra were obtained as CDCly, CD;0D, D0 or de-DMSO solutions {reported
in ppm), using tetramethylsilane (0.00 ppm) or residual solvent (CDCly: 7.25 ppm; CD:0OD: 331
ppom; D:0: 4.79 ppm; de-DMSO; 2.50 ppm) s the reference standard, When peak multiplicilies are
reported, the following abbreviations are used: s (singlet), d (doublct), t (triplet), m (multiplet), br
{broadened), dd (doublet of doublels), di (doubtet of triplets). Coupling constants, when given, arc
reporied in Herlz (Hz).

Example A
(60151) The coding sequence of human DP2 was introduced into the human Leukemic cell line
K562 by electroporation and stable clanes expressing DP2 were obtained by limiting dilution
followed by cell surface staining with a rat monoclonal sntibody specific for human DP2.
Membrancs were prepared (rom one of these DP2 expressing clones and used lo delermine the
abilily of the compounds of the present invention to inhibit binding of prosiaglandin D2 (PGD2) to
its receptor DP2 by Lhe following procedure, Membranes (1.25 Dgfwell) were mixed with *H-
labeled PGD: and various concentrations of test compounds in 150 pL of binding buffer (50 mM
Tris-HCl, pH 7.4, 40 mM MgClz, 0.1% bovine serum albumin, 0.1% NaNs) in 96-well U-bottom
polypropylene plates, Afler incubation for 60 minutes st room temperalure, the assay was transferred
to a filtration plate ({MAFB; Millipore Corporation, Bedford, MA), and washed three times with
binding buffer. Radioactivity was measured by a scintillation counter (TopCount; PerkinElmer Life
Sciences, Boston, MA), Nonspetific binding was determined by incubations in the presence of 1 pM
unlabeled PGDs or 5 OM of a known DP2 antagonist. ICs, values for inhibition of binding are
determined [or each compound tested from the inflexion point of a standard 4-parameter logistical
curve fitted to the valucs oblained, Al compounds disclosed hercin hed ICyq values Jess than |

micromolar.



131 14 with an al dehyde having the formula HC(0)(1-4C al kyl); and
removi ng any protecting group or groups and, if desired, formng a
salt. 1001171 Referring to process (a), the |eaving atom or group
represented by Z1 may be, for exanple, a hal ogen atom such as a
fluorine atom The carboxyl protecting group nmay be any conveni ent
carboxyl protecting group, for exanple as described in Geene & Wits,
eds., "Protecting Goups in Organic Synthesis", John Wley & Sons,

I nc. Exanpl es of carboxyl protecting groups include (I-6C)allej4
groups, such as nethyl, ethyl and t-butyl. The base may be, for
exanpl e, an alkali netal hydride or cagbonate, such as sodium
hydride, sodium carbonate or potassi Lum pqr bonate, or a tertiary

am ne, such as triethylamne or N, N-éaISO ropyl eth Ia_m' ne. Conveni ent
sol vents i ncl ude Zifr*id&Dichloqberaaigpiphen h"ﬁr"ﬁ‘?’Pg‘%‘S“' eyEielgehiveg.  DVSO
or acetonitrile. The reaction canP? °§§%3P *f med at an el evat ed
tenperature, such as in the range of fr 00 to 150 C. 1001181
Compounds of fornula (11) are known or n be prepared fromthe

correspondi ng 3-hal o conpound, such a conpound, by
treatment with CuCN. 1001191 Ref Oto pP S (b), the conpound
of fornmula (1V) can be reduce genatl on in the presence of a
Goup VIl netal catalyst, as' Raney NI wi th net hanol / anmoni a.

The reaction can be conducted & a tenperature in the range of fromO
to 100C. [0012@dis2Refigr &:i By-hpdooxiphagBet: it J7,0 gf Foemmehi) ouodilsai wid alehay |

group can be GheaveE 19EhNGnddicadNGh @C Q-t(ﬂy@ro@ﬁéugl)lgbfndclﬂ%qr3@%htﬂ§2 5,[490121]
Sglr‘mm(jlugd?Xﬂ | ;m(r)n%lx\“\lvfshad%omonw:scbo dcr% nules cl‘ﬁe ngan kS as l&%o 'f: 3 r%yn? heOf
presence of a'PaEr “i"%s"ﬁﬁl"é"ﬁ“gm“}" é’bﬁ“@‘s‘éﬁ?"%‘ °“}°é"&\9‘i"rfb"°gf°6 ‘BT” Bf oup,
such as a f| uomdtipranigitrowas filtered and rinsed with water. The material was air dried ovemight and then

placed under high vaceum for 5 hours. The material was then taken up in DMF using heat fo ensure
all the material was in solution. Small amounts of water were added until a precipitate persisted.
The mixture was filtcred and the sotid material corresponded to bis alkylatcd material, Additional
water was added to crash out the 2-(3-((1,3-dioxoisoindolin-2-yl)methyi)-4-hydroxyphenyl)acetic
acid which was filtcred and dried. This matcrial was carricd on to the next step without further
purification, .
[00153] Siep B: The producl ol'step A (6.7 g, 22 mmol) waos diluled with HBr (21 g, 258 mmol)
and acclic acid (20 mL). The reaction mixture was heafed to reflux and slirred ovemnight, The
reaction mixture was then cooled to 0.°C and was noutralized with solid NaOH pellets to pH~I10,
affording = solution of 2-(3-(aminomethyl)-4-hydroxyphenyacetic acid which was used in the next
step withoul further purilication,

{00154] Step C: To 2-(3-(aminomethyl)-4-hydroxyphenyldacetic acid (3.9 g, 285 mmol) was
added Boe,0 (5.40 g, 24.8 mmol) in 30 mL of dioxane. Afler stirring for 4 hours, the reaction was
diluted with cthyl acetale and IN HCL The orgenic layer was dried over MgSO, and concentrated.
The solid was taken up in minimal methylene chloride, filicred and rinsed with methylenc chioride.
The filtrate was concentrated to yield 3.0 g of 2-(3-({tert-butoxycarbonyljaminomethyl)-d«
hydroxyphenyl)acetic acid as a white foam.,

[00E55}  Step D: 2-(3-((tert-Buloxycarbonyl)aminoraethyl)-d-hydroxyphenyl)acetic acid (1.6 g,
5.69 mmol) was diluted with THF (10 mL) and methanel (3 mL) follawed by the addition of
TMSCHN; (14.2 mL, 28.4 mmol) dropwise. The reacton mixiure was stirred for 30 minutes and
then dituted with cthyl acetate and water, The layers were separated and the organic layer was dricd



and ftlx represents an electron w thdrawi ng group convertible into a
group Rl, for exanple a nitro group that can be reduced to an am no
group and then acyl ated. The base nay be, for exanple, an |S alkal
netal hydri de or carbonate, such as sodi um hydri de, sodi um carbonate
or potassium carbonate. [00122) Conpounds of forrmula (IX) can be
prepared by reacting 4-hydroxyphenyl acetic acid with

2- (hydr oxynet hyDi soi ndoline-1,3-dione in the presence of a sulfonic
acid, such as nethanesul fonic acid, and followed if desired by
|ntrodUC|ng a protecting group P3. 1001231 Referring to process (d),
the | eaving atom or group represented:zby 25 and 23 may be, for

exanpl e, a hal Qg ﬁ@s@t%§bhccjanc§1§atﬁ Hc%&hﬁ@as@ﬁr@m ussﬂ_m:diawg bdtfggé an be
performed in %Fe E)l’ %.\reg'ng'.f Pacctata ¢ OISySI\d 868 la% ofelxa.r @}mﬁatcr soli ?Fc& loar lxvl 51{518 ne

such as diiso
i ncl ude hal ogéﬁ'?éib\éﬁycﬁfWﬂB'E’mmﬁb"t’H by Y?h"“’épg”%t hyl ene chI or| de The
reacti on can h@1sspnereCh: dtdiha 2-(3(dnenpedadinpiaainenitht iy dardi@yibfetak (0 O t 0

1?0f C. 1|001(2<1/ Ilnl e T Ehhd) RS difed REIPLQEE mtﬁm;owsdls,em&a@mh bmcgf(zots he 189npound
0 or mul a

f, d
usi ng convent I ﬁ%rnd;muuqo %qura;cn}cgﬂ 1831 If. %?\J{“mm% (T‘ercuozlon H}J\Yure \Ss Rﬁ!dl OI‘ ITE
reacting an afifieltpopt$2 50 ppd s @és l‘fé‘Fl Ty fepsgien 'B‘f‘“’%‘“éﬁf"ti’ﬂ%?l“l“beﬂa&l d

for exanpl e amchicid whel Tladnyersow epaaed and tha ericalic b was it oveydvieSQu ity e of
Ai when it I eRkReRMATd. TP hadkif GhsarifkDsing Diotads 0SchiingGVitDhban@kihyl Rl a

- CH2NRAPG 1 n why) Gh B BB GR G za@«mua,@ycmo%%mgu.amwmnmﬁ am ne
protecting grou miy conveni ent am ne protecting group, for
exanpl e as deé"(‘??’ll)ﬁé‘é ‘15?1""@" ene & Wits, eds., "Protecting Goups in

Or gani ¢ Synt hd@isl' | Sigohrf: W Myl & ot bulomeqrbowaaﬂmlﬁyl)-éyﬁ-'@nﬁhwe\w)
protecting gr @up,s)acictmcdmd@ 038Yythmod) Rk dilddd KOKHHFET K0 Ryidwed¥yAd pRijliosdiZh  as

t - but oxycar bogyl (34,&%53; m&sl%%am Bﬁ,t%f;amm awormmﬁ@rm;sfaam Fopap! es of

electron wit hgr aw % re(a)l[lu% for IHW% I.Pcfl:al%lon rrm\lure wias dqulcb qhah&}ll)\égc Efealmp the

el ectron wit h@M4R
desired, by r é&tHmsH mjw'n Wéa"?‘ﬁ'ﬂtcf d ]‘b’ﬁlﬁfﬁ [yere éFPaéﬂ"Fd e&‘?ﬁ “F?c?’gg“r'%‘@ﬁ’ 8 fRsd %Ry
conveni ent r edgtd:nGecd adichicamged (14 pirld @bamgpbienethire-(@famidihopo)sidicaned by

cl eavage of tIaﬁu\mdag)agfﬁm%ﬁe@nac@mnpI e, by treati ng the am no
conpound Wthﬂ)do%s%fuw' g { ) - 2 b DOLREon B £ i d BB RS Riuf 0).

t he base ma nat e,

such as s od| u ﬁ‘i‘°ﬁ9)EfF’i'“‘cfé°° “‘§(P&F‘{!Pﬁ°@éh“9c?dﬂ‘§t“éh Byl ehieids G, FP{')J%{P’tfd ﬁh’f“'e The
24 group repr edint o 3adishirdbabliahiprda(Bi-hys A8 Bmnph) wgNodisopgryishyl aming
f1uorine at ompGhLR.259 ARl S5adaEion a8 siabee BhEUR, Wielkdidsnamiunivag dile
convertibl e i iy, éa, He Qi RadFho. “atep ma;agrmc%cpamsalamg gsnatrhpc,mqam 6an be
reduced tO anf\ﬁg& ! V‘{ QO C !I hﬁ'l q‘lﬂF\\.’aS l!l'lﬁ(::la st l egl;!lrl nq
process (10, 1 88 Wg At ?)“ﬁ!ic group ﬁf'ge?j 5 f or
exanpl e, a halhwgesshimesise &ié  visd ‘%9 “1'3I°tﬁ@?"i‘Yh (3é(F6’hﬁ‘°“FH@"3@H§@“‘ Y4be, for
exanpl e, an aldqal-tichmbeadumibydienbgipheai)acaae. bonat e, such as sodi um
hyfjr id ;91 fSOd: {odisepr Q%n at ey, or QAASSI Egl(%fbﬁp\%ﬁyl)am&}é&%ﬂb 4-
solvents inc
perforned at gqﬁc{/{%ﬁn él&%)Sghﬁ}g 8 ﬁncl{;%@]c (1 232 mmc11) \\astrcatlcfi wig I-ﬁf’fl{g}s
50-100 C, for 2&3mebl Afiegyimgeion homsythe @Wﬁawwg%é:b yigld #p0 mg gf "Ef@s' 2-
converted to &-(@ssohadiPH-(4p.otiglobientanigdihinag)pbehdhaccioeipl i ng product with
net hyl sul f onyl domaf hiloti i OiIREDR QS H @0 R, Qb SRa1ARs dil &R Ri-enday i ng
the formul a ()gVI )fo}[ éng
owed By the addition of 4-Auorobenzene-1-sulfonyl chloride {15 mg, 0.078 mmot) and
DIEA (0.024 mL, 0.14 mmol). Afler stirring the reaction for 4 hours, the reaction mixture was
placed directly onto a preparative tle plate 0.5 mm and eluted with hexanes:ethyl acctate (3:1) 1o



(XVI11) followed by convening the internediate (XVII1) to the
correspondi ng nethyl ester upon treatnment with Fla in nethanol. The
ester can be convened to the correspondi ng acid under standard
hydrol ysis conditions. 1001281Referring to process (i), the halide
represented by X can be F, C or Br. Convenient solvents include
ethers such as THE or dioxanc. Suitable palladium (0) catalysts

i nclude Pd(PPI23)4 and bis(tri-t-butyl phosphi ne)palladium (0). A
conveni ent base when conpound (XVlI) is reacted with a boronie acid
reagent includes DBU. The reaction can be performed at el evated
tenperatures, for exanple in the rangezof 50-100 C, for exanple 60C

100129] Retor ty.a9 00 Y OGteSxﬁetrﬁla 5-01Q4-3 @ 3Hidr B zakn o) SHEHONM £ B AoridbrbWeny -
performed in tqﬁ gdg @ﬁeq&w am ne base, for exanple pyridine.

[ 001301 Refer rsfé;ﬁ’ fe %r’ o5 . the reaction is conveniently
performed in ti#&ihr 8&ende é’fﬂhﬂ b%tg‘é“ (3#“6‘F"'@k‘&ﬁﬁld@P“&“’m’Hﬁ(ﬁ"H@Wémlh as
sodi um cyanobesibhyidsnae)phdaypeialdc of 0Ll enkied eth MxoH IBtlh &hold The

react It onf i's prb@&f@{dakbhxfm@ntm RE 3imdMhob. hﬂtcﬁ[u%r?g%}(l%upihc Rachid et sl N
anoun (0] acl or qP on.i conveni en
u gi’! {ed \\lﬂ}cﬁ%l ac alc andaﬁ%l Cf_chgaliréj\: Sf;ﬁrallé:f EE)!E + (irpyamc lgycr Wwas ¥ tp y

per formed at ature

conpounds to &t Mg fifszd ?“&&"éﬁ'f“@'f’d Wd’ﬁf’“‘%ﬁWémﬁﬁys"ﬁéoa@ﬁﬁrﬁ’é"ﬁ‘f"&ﬂ% by
t he assay deschkinpaih mathylEx shiqplcdcSH:AFGDOBRY Girhiid ma dihewitki @iposndas a
godul gt ors OL sIR8 2H AR (408 BTy CDANTDLON 8.1 (e &) VBB Lm, OF), 78S, eRSERY, f;’“"”

i sorders nedi [ I sorders
associ ated wi t(‘ﬁhg\?é%?%r@%{nl%gg?)s‘r?a(%mrgd bﬁaﬁ?gﬁﬁfﬁ%&%ﬁ [ 00133] As
used herein, the termtreatnent incFHoeE? prophyl axis as well as
treat nent of aﬁ-(‘b&i(%‘itl?iwgr@@midm@mxﬂP@m@kﬂlf@x@mwﬁpbgﬁl)mﬁs@ﬁdder s or
di seases that may be treated with conpoun according to the
i nvention include inmunol ogi ¢ di seases. »"1001351 Exanpl es of
i mrunol ogi ¢ di seases incl ude aIIergic i iory di seases, such as
asthma, atopic dermatitis, allergi Bl is, c8easonal allergies,
food allergies, contact hypers (e.g., nickel sensitivity),
| i yper -eosi nophilic syndroneg I | ergic conjunctivitis. [00136]
Addi ti onal diseases or disorderg Whl ch may be treated with the
conpounds of {M8163] | Pepaser by Gpmilred piiFeienple dfshbaiimtieg dcfiugrobbramne]-sulding eldgides such
as Crohn's di %SepR witiheh@Esalfohy thlofdd] 'HNMR (400 MBY, FiDsrsa)id4 @HE 104l §),

vascul i tis, BeRRalius 750 RMDTBs ¢, PHOIsAShS, 7@51? lh}“{zﬂ(ﬁﬁﬁ?fy m(Mtlﬁsermt oses
cut aneous pat nol ogl es

such as derma 4,.c

such as those dd%‘b?\%@dﬁ'? gﬁﬁgggbﬁs%ﬁf \é%w rus, HV or RLV

i nfection, bacterial, fungal and otkePriphr asi tal cutaneous :
pat hol ogi es, ane{€E3aMiblSbaispldepienoy)i€PmtiddugenyiasBpankiddraey)-al | er gi c
di seases such as persensitivity |dsgybestisaddses, chronic obstructive

pul monary di sease and the |ike, autoi jne di seases, such as
arthritis (including rheumatoid and psfri®dtic), systenic |upus
erythematosus, type 1 diabetes, nyasthegi & is, multiple
sclerosis, Gaves' disease, glomerul onéphri &nd the like, graft
rejection (including allograf L rg on and &t -v-host di sease),
e.g., skin graft rejection, goljfdfjorgan transplant rejection, bone
marrow transpl ant rejecti o Tféver, cardi ovascul ar di sorders such as
acute heart failure, hy oten5|bn hy ertensi on, angi na pectoris,
nmyocar di al i nfo%¥58 |P@wmdc,bwawwwwpwsub%ﬁ@éé‘ﬂ?fﬂh@%@b#l onyl ghilriger e

at her oscl er osinSiep & sith@ralichlordentadi-yulfehylsaide 'H NgR t4ehdisi ANCLLDOONROG] s and
vascul ar fteﬂﬂﬁlﬁs(npﬂ)%ﬁw&ﬂ%bé{nﬁl?%@{ddﬂ{lﬁz&émmﬁﬁdﬁﬁ)mnﬁ br alp
injury, stro sion injury and aneurysm cancers o
t he breast, Emd% %%%{ ?Eggerlﬂbl/l X, uterus, ovary, testes, bl adder,

l ung, liver, Iarynx oral cavity, col on and gastrointesti nal tract
(e.g., esophagus, stomach, pancreas), brain, thyroid, blood and




1001381 The phrase "effective anmbunt”™ means an anount of conpound
that, when adm nistered to a manmal in need of such treatnment, is
sufficient to (i) treat or prevent a particul ar di sease, condition,
or disorder nediated by 20D2, (ii) attenuate, aneliorate, or
elimnate one or nore synptons of the particul ar disease, condition,
or disorder, or (iii) prevent or delay the onset of one or nore
synptons of the particul ar di sease, condition, or disorder described
herein. 18 1001391 The amount of a conpound of Fornmula | that wll
correspond to such an anount will vary dependi ng upon factors such as
the particul ar conpound, di sease condip§ion and its severity, the
identity (e.g., weight) of the nannghgh 4need of treatnent, but can
nevert hel ess be routineI¥Hdetern1n one skilled in the art.

1001401 As used Rér@&f34Di @"et"é?‘ﬁ’f)*’"ﬁ’ia? fmicotinamiggmethyliphenyligeeticacif o5 qe
animal that has or is at risk of develo g a di sease descri bed

herein and i ncludes, but is not Ilnlte gui_pea plgs dogs, cats,
rats, mce, hansters, and pri mates, d| 1001411 This

i nvention al so prOV|des conpounds of F nula for use in the
treatment of PGD2- nedi ated condltl . 1001421 An addi tional aspect
of the invention is the use of onpound of Fornmula I in the
preparation of a medi canment f hérapy, such as for the treatment or

preventi on PGD2- nedi at ed cofidi fj ons. 1001431 The conpounds of the
present i ”Ve”tldo‘?dlh Caa, 8. mgeaoﬂj 59 rfm“n@uapmw “t.d;l DR R0 ALy KIS by

addi ti onal t
works by a dlﬁgé?%’?dWEﬁﬁgﬁi hﬁq %aﬁﬁPBP““%gn%ﬁ gggﬁﬁEQU%&ﬁ of

t he i nventi on mmayindelead RMRi é@"é?‘@& 312 &ovs %ﬁ%ﬁl”éﬁ{“ wpshlyied willhelly! i nt o
t he gastroi nt agki e bkN HC Tbe shu@auglayer @e éxgdclcdon@nvito pigl dcytdke, Thehpeanivo B@g
l'ungs, muscul %&nmrnéa Rshel ABCHAleRbrE, Bric® bvel MAOS ARFH mlcbnymtmaumm@mnds

b d A'a si
{Tg‘%l etes a g]O\rI]\KIj 2‘% a%nai \I\ 4 &LII%P o4 us?ng Q%‘&‘@é Sl colﬁ%%tﬂg§ {hrh@'\tmlcé[c(ﬁul 9;[3!3}9 l?u 'gg

ensi ons,
Syrups,  spr ay & BRBEID B paidd sk ebphen pRinh S B % o g o1
conposi tions merhigeddai n conponents conventional in pharnmaceuti cal
preparati ons, (@i} tipl 84 QAiBSHY! 2GBEyEno S ropiaksl)iFR (.0 £18S mmB)YREhORALS ,
bul ki ng agent %Fs!c@ﬂ% ful'btnﬂ@lfwc ca;ldlc\f@lthatﬁ%%t(ﬁmL I{)Hog'?dr {HE ﬁﬁn@ln o['pouassmm

adm nistration IS ositi in a
“sol ution or sG&EEHLIbhH B’P’?ﬂ 7f°§£$§‘“?'37‘°g l%lzgncclf F“Sﬁ“"ﬁ o hfh&‘?l °. Such
COMposi ti ons Feantipy neixtire yas ﬁ@'rcméfé [pawn tegperauppedilplpd ik ety pretald aad iz gqueous
Accordi ng to adai lketona@sS Die Crors vied &pibdted S It organic B ivd Rvaghud &vith 9B 3queous
phar maceut i cal, 60 EReRlc koG uml'oﬁchc&b?mér'axﬁl@r?rlearhggﬁﬂ?@hlmm@-ﬁsdfuc@BJEiU| a (I)

or a phar rrace%ﬁg& aljxncrc\‘/d nB°C°8“°' n‘ir"%e? ?}lc erta \\apﬁﬁﬁcg img 3 Jlolg %ftiﬁhpgﬂm¥ flullng

her ei nabove onpo I

i ncl udes t he G&'hpdlﬁﬁﬁfsﬁ?y' Citfie ( W tB etfier WP a pHarrddtti cally
accept abl e di Ididmnbcnamld@amm@enylm@@ma1,59&@13@45@|awgﬂctmd anot her aspect,
the present i e®fi Q& ©F Otk JR&c120t GRIMROUINmO fo.2bDRAbY Sas(dithedORimar

phar maceut | Caly o RhaaRk QB o) Fibleg bIBEERbr o Clicudt™o b tonc%ru@%miloolm

According to a rovides the use
of a corrpoundd*ésf’l“’fjx?ﬁ‘??bll*“ﬁ‘el(q 752“@1” 0201 BRI Rl @&’i"?cwéi‘f@@ﬁﬂ 5t s o ¢

t hereof, in t g atelivol dbidogee Afr samvzﬁfdlltlawsm' repetiontrigeet wagkered thrematod ogi

di sor der as def inne ehdRexRirard DT @esidue ¥ plARL AR a Tibepe D kdhamicknge eaNpl es

i Ilustrate the, Lwee@fhc; ﬁmeohwdﬁe@wamu% AR8Hi Iﬁ@ﬂmﬂﬂeﬂm <ual4ess

ot herw se indicate egre

Cel si us. Reag8’Ht‘°§°b?)§‘€f”é'°)ﬂﬁ'i"gﬁ’§‘§‘8)(ic°'?tf @?%“88&25} 8%’&‘1“%5& iers such as

Al drich Chem cal Conpany, Lancaster, TClI or Mybridge, and were used
wi t hout further purification unless otherw se indicated.
Tetrahydrofuran (THF), dichl oronethane (DCM net hyl ene chlori de),

tol uene, and di oxane were purchased fromAldrich in Sure seal bottles




1001491 The reactions set forth bel ow were done generally under a
positive pressure of nitrogen or argon or with a drying tube (unless
ot herwi se stated) in anhydrous solvents, and the reaction flasks were
typically fitted with rubber septa for the introduction of substrates
and reagents via syringe. dassware was oven dried and/or heat dri ed.
1001501 I HNVR spectra were obtained as CDCI 3, CD30D, 020 or d6-DWVSO0
solutions (repotted in ppm, using tetranethylsilane (0.00 ppm or
residual solvent (CDCI3: 7.25 ppm CD300: 3.31 ppm D20: 4.79 ppm
d6- DMBO. 2.50 ppnm) as the reference standard, When peak
multiplicities are reported, the foll @hi ng abbreviations arc used: s
(singlet), d (eearbl ekpgDn: The frddtick §TkieptQ (0.050%, 0197 irioPlve Ussbived (N GRdEP@L) , dd
(doubl et of - dqf g uve Kt qmgesZIQama)ramuas@)cmW@@Dg@lgsgglfma jants,

when given, arer

nhi bi {1 on’ ARy bt M%Ef’“‘f‘ﬁ" it e G Bl o e i Ve
i ntroduced i ntdgpied ith eiiyieng chioddrierd ater. @Iﬂieihﬂ'}"ﬁ@hﬂsﬁ‘w 1595 separaied pndipededat | on
and stabl e cl are X priass i2nglubRRivgavit molteaichigideBy0R (95t5) b yiElgledbylt | On -

followed by cel Lo G Shem irfidofpheRdly) Wi BtinGnidoR by TEAEK lasapl) y
specific for g(‘]lg(;ji':ca K/Enbrogrfes})wér eh“pr'eopary([.,j\isd?l ?&Jgﬁnﬂ%ég gl% ?%eise 0P2

expressing cl KOs 1k *lised to deternine the abi lity of the conpounds

of the present®4§ efith Bne eroduittel BiptD 67 mai #Q° amelh retlug| h oo
(P0O02) to its cieiceTrsor) bPRimayfort harsf The legidn ngup raceturaed, tkds ojhin ale s

(1.25 th/ ;Nel I )andvsaﬁcaednhmehdwast Mherdd, rinked i\kmﬁl ﬂ@ld@m&r %Qm‘(@gﬁdld%éﬁm% 0
concentratl on [

T s HO 0m20uné§ f)ﬁ?’gm‘ .wfg/d @%ﬂﬁqd& E&oB)LH-:Egn i’ﬁ "'V'
in 96-wel | u 6t @*‘olﬁlﬁd? P G &S %t“e'@» T4 Q“e?‘*lﬁﬁ\%%&va fo?ﬂ . &, 60

m nut es at ro@m(ﬂ@ﬁp@omm)eesmwms@(aymms transferred to a
filtration plate (HVAFB; MIIipore Gampesation, Bedford, MY, and

washed three ti HPQ'(MLBMP&F gﬁzﬂgdﬂﬁw" }%’%i‘i : ln&ﬁ‘ﬁs ,ya Io)t“é‘m er]Cmaasured by

a scintillation counter es, Boston,

MA) . Nonspecific binding was determ ned [ ncubatl ons in the
presence of | AM unl abeled PGDI or 5 OM[of°"a known DP2 ant agoni st
| C50 val ues for inhibition of binding deker m ned for each

compound tested fromthe inflexion pginf of 8 standard 4-paraneter
| ogi.stical curve fitted to the vaIHHﬁngbt ai ned. Al conpounds

di scl osed herein had 1C30 val ues.l&ss than | mcroneter. 20 Exanple
1 /Shj

2-(4-44- (3, 4-Di chl orobenzam oﬂ)) enoxy) - 34( 4-f 1 uar ophenyl sul f onam do)
met hy1) - phenylo)eaiC etripfedats ihd method OF Exbeb}i UDsADstitddn @ Rcofioy] chloride in Step D with

rzre'g ﬁaggd; 8?‘ %/ (F)’ Eﬁ fsu!:lﬁ:ﬁ&f: &Bnd@c‘hclllw(R?@U@ My, lcﬂ@l KEHI@&’))S 0 Slej'l ﬁolﬂn elﬁ) Yid h
et hane sul font £t 00 B0k 91 CRSUSHAL 140 My 4350 110 Bltrec

portionivise &5 EBHhi nutes. The reaction was allowed to warmto
roomtenperature and stirred overnight. The reaction was poured onto
ice and stirred for | hour. The reaction m xture was filtered and
rinsed with water. The material was air dried overnight and then

pl aced under high vacuumfor 5 hours. The material was then taken up
in DMF using heat to ensure all the material was in solution. Snal
anounts of water were added until a precipitate persisted. The

m xture was filtered and the solid naterial corresponded to bis

al kyl atcd material. Additional water was added to crash out the
2-(3-((1, 3-di oxoi soi ndol i n-211) net hyl ) - 4- hydr oxyphenyl )acetic acid
which was filtered and dried. This material was carried on to the
next step w thout further purification.




1001531 Step B: The product of step A (6.7 g, 22 mmol) was diluted
with HBr (21 g, 258 mmpl) and acetic acid (20 nL). The reaction

m xture was healed to reflux and stirred overnight. The reaction

m xture was then cooled to OC and was neutralized with solid NaCH
pellets to pH40, affording a solution of

2- (3- (am nonet hyl ) - 4- hydr oxyphenyHaccti e acid which was used in the
next step without further purification. t001541 Step C To

2- (3-(am nonet hyl ) - 4- hydr oxyphenyHacetie acid (3.9 g, 21.5 mned) was
added Boca() (5.40g. 24.8 =not) in 30 nL of dioxanc. After stirring
for 4 hours, the reaction was dilutedz‘gvith ethyl acetate and I N HCl .
The organic |ayer was dried over Pﬁ"n pggd concentrated. The solid
was taken up in mniml nethylene ch 4 , filtered and rinsed with
net hyl ene chl or¥ (&6 *ﬂ'&‘""F‘?bF'F?"H‘!“B’hW) %CB'HE%SH'{"F”&{"@H“‘P%‘)"'&?‘i‘”@i’cﬁf“@f"l) g of"
2- (3. ((tert-butoxycarbonyl)am nonet hyl ) - 4-§ thdr oxyphenyl i acetic acid
as a white foam 100155) Step D
2-(3-((tert-Butoxycar bonyDam nonet hyl ) - “}\ doxyphenyl ) acetie acid
(1.6 g, 5.69 mmol) was diluted vvithT > and net hanol (5 nl)
followed by the_ addition of TMS €402 m, 28.4 mmol) dropwi se.
The reaction m xture was stirr rffI 30 mnutes and then diluted with
et hyl acetate and water. The ‘fay rs were separated and the organic

Irrg%/g: i ‘Q’?S Wg gi Q6hi7o 1Prgp\£§6 by'\ﬂ%mdl o Edah e @%bs@ﬂﬂ:rg Quﬁlﬂfoﬁrbhlﬁrﬁ& ﬂ%mp Bhan
hexanes: et hyl mct%anfsulfné %‘En HﬁMR (436 @'gzod }Ig P IIH?Q(%I( 1%&%&% %)él’

solidified t07ﬁﬁqnhw 785 ((in (d 2H), 7.55 (4, lH 4 {m, 1H), 7.19 (m, 1H), 7.05 (d, 2H), 6.8 (d,

((tcrt - but oxyaoHy oninyh) BaFsnaixesiyBH)- 4- hydr oxyphenyl ) acctate. 1001561
St ep E Met hyl Example 7

2-(3-(ftert-bu rbon te(200
10, 0,677 mrop- RO BTk W%Q*W%EM‘* S REAIASREEELT | on
of K2CO3 (206 ny, 1.49 mmol) and |-fl uorgp-4-nitrobenzene (0.103 ni,
0.948 mmol ). The reaction m xture was wed to reflux (at about 82
C) and stirred for 5 hours. The reacti e was then diluted
with ethyl acetate and water. The |aye eparated and the
organic |layer was dried over MySH4, Fixtt eretl and concentrated. The
material was purified using a bi ot 405 eluting with hexanesi et hyl
acetate (3:1) to yield 242 ny hyl '
2-(3-((tcrt-butoxycarbonyl)ant nt hyl ) - 4- (4- ni t r ophenoxy)

phenyftacel ate as a clear oil. 1901571

St epF: Met hy| 24170 | &reprrlibyoregedhielfammple J4a sybsimipgrmicdtigok chigride 4n B¢t P ofhenoxy)
phenyfi acet at eycliddecdiBnyl thichdt 1 'HINMR Ja00@B:, dDEADGED) BAd &, THYF.20 Bn, mi)l-)

fol  oned by th@s(@‘iﬂ)‘ﬂs%ﬂrﬂfnzpn ehS 15 (a3, Qo 23)0685%1114’;[@91)&“ uﬁ:%.m 2
m., of satur?é&:fﬁgﬁqg ori'de” was added dropw Se. er
stirring the 7 0 m nutes, the reactlon mxture was
diluted with ethyl acet ate and sat uEsmeled® sodi um bi car bonate. The

| ayers wer e separxB-gdetaiidbmbiig)-1qi-gardicllorbtiayetiidayenotfpha@d)seuedcid Vv SO4,
filtered and concentrated to yield 225 ng of nethyl

2- (444- am nophenoxy) - 3- at ert but oxycar bonyl ) am nonet hyf t phenyftacet ate
. 1001581

St ep0: Met hyl 2- (4- (4- am nophenoxy) - 3- ((tert-but oxycar bonyDam nonet hyl )
phenypacetate (100 ng, 0.259 mmol) was diluted with nethylene
chloride(3 nmL) followed by the addition of 3,4-dichlorobenzoyl
chloride (81.3 ng, 0.388 mmol) and N, N-di i sopropyl ethyl am ne (0.0451
m., 0.259 mol ), The reaction was stirred for 3 hours. The reaction
m xture was diluted with nethylene chloride and water. The | ayers
were separated and the organic | ayer was dried over MgSH4, filtered
and concentrated. The material was purified using a biotage |2i




22 yield 30 ng of nethyl

244- (4- (3, 4-di chl or obenzam do) phenoxy) - 34( 4-f | uor ophenyl sul f onam do) m
et hyl ) phenyQacetate. 100161]

Step.|: Methyl 2-(4-(4-(3, 4-di chl orobenzar ni do) phenoxy) - 3- 04-f | uonpheny
| - sul f onam do) net hypphenypacetate (40 ng, 0.065 mml) was dil uted
with MeOH (1 nL) followed by the addition of NaCH (0.32 niL, 1.3
mml ). After stirring for 1 hour, the reaction m xture was dil uted
with ethyl acetate and 214 MCI. The | ayers were separated and the
organi c |l ayer was dried over MgSO1, filtered and concentrated. The
material was purified using a 0.5 nmm pgeparative plate eluting with
nmet hyl ene chl ori de: MD011: AcOH (90:9:1) toield 12 ng of the title

conmpound as a solid. 1H NWVR (400 MHz, ¢p30D) s. :t (m In), 7.85
(in, IX), 7.8 (n, 2F1), 7.7 (d, 1H), 7.6.d, IF!), 7.25 (s, 1H), 7.2
(n, 311), 6.85 (d, 2H), 6.7 (d, 1H), 4. s,{2H), 3.55 (a, 211).
Exanpl e 2 ) d

2-(444- (3, 4-Di chl or obenzam do) phenox P(neth?lsulfonanidonethyl)phe
nypaceti e acid Cl 1001621 Prepa4 t he met hod of Exanple 1,
substituting 4-11luorobenzene-| - Qyl chloride in Step Hwth

nmet hancsul fonyl chloride. '"H 400 MHz, dd-DMsO) 12.4 (s, 1H)

10.4 (s, In), 820(m IF') .95 (m IX), 785(d 1H), 7.75 (d,
2H), 7.55 (t, . 214), .6.8 (d,
H ( é’cng "ﬁ%gdlof E\BQP? tg;'uisugill né i Ymo?l ign%é ‘négé%}) with (

111), 4.2 (d,
2- (21 (443, 4 Duaesﬁ cea'lmeﬁbe ORAR Y . 1§, éﬁ%*f g’ﬁﬂéﬂw-émfonam

do) et hyl ) - phanysf I Eés Gnc! Ha@.wc{d, @H). 6.85 (d, 1H), 442 (s, 2H), 340 (5, 2H), 1.95 (s, 3H).
) Example 9
2-(4-(4-(3,4-Dichlorobenzamido)phenoxy)-3-{isonicotinamidomethyl)phenyl}acetic acid

OH
o
Hp
N o
Ly °

cl
[00173]  Prepared by the method of Example 4, substituting nicotinoy] ehloride in Step D with
isonicolinoy] chloride. 'H NMR (400 MHz, CDCL/CD;0D) 8.62 (m, 1H), 8.05 (m, IH), 7.88 (m,
IH), 7.80 (m, 1H), 7.65 (m, 2H), 7.58 (m, 3H), 7.35 (m, 1H}, 7.20 (m, 1H), 6.95 (d, 2H), 6.90 (d,
1H), 4.65 (d, 2H), 3.62 (s, 2H).



1001631 Prepared by the nethod of Exanple 1, substituting

4-f| uorobenzene- 1-sulfonyl chloride in Step Hwth

2, 4-di ehl or obenzy1- 1-sul fonyt chloride. tH NVR (400 WHz, EDC131CD30D)
8.1 (s, W 7.8 (m 211), 7.65 (m 311), 7.50 (m IF!'), 7.35 (d,
114), 7.2 (s, 111), 7.10 (d, 1H, 6.90 (d, 210, 6.60 (d, I1li), 4.20
(s, 211), 3.45 (s, 2H). 23 Exanple 4

2-(4-(4-(3,4-D chl orobenzam do) phenoxy) - 3- (ni coti nam donet hyl ) phenyft
acetic add d C 1001641 Step A, 4-Am nophenol (1.9 g, 17 nmol) was
diluted with DMF (40 nlL) followed by the addition of pyridine (0.978)
(1.4 n, 17 mol) and 3, 4-di chl orobenzoyl chloride (3.0 g, 14 mmmol)
in 5 n of DMF. After stirring for dfmhioiers, the reaction mxture was
diluted with e t e e

extracted oncetz 4Y(!t"ﬁ :hramﬁmm g’t%‘ em’% %é@%—:} mg%?%sa%%mm%%ﬁ \é\ﬁsacd washed
with water, brine, dri ed over MgSH, fi tered and concentrat ed onto
silica gel. The material was purified [si’fig a b| ot age 40M col umm
eluting with hexanes:ethyl acetate ( ysi | L and then (60;40)
IL to yield 3,4-dichloro-N(4-hydroxyphenyl§-¥enzanmi de (1.5 g, 37%
yield) as a white solid. 1001651 S . tert-Butyl

2- (3-cyano-4-fl uorophenyBacet aten¥ ~0 g, 8.5 mmvl) and the product of

step A (2.9 g, 10 mol) were! d with DMBO (22 nl) followed by
the addition of potassium cas ate (1.4 g, 10 mmol). The reaction

was heated togh2R Cpr@pgfsh @hh&smorﬁ:%pfiz slB@HES nicoli n,g cms;a&,t,mq;bmm ure
was then cool ?ld oﬁxnm&l ndc F&Wk%{?b‘glﬁé e déDl)J;[/@r gsV\ng 3 (;PMJ 7%8 e and

10% aqueous sodl Bonha ar

organi c | ayer fHé lﬁ)aéﬁéﬁ?-'% BRHE1H- éﬁjﬂ»é&h@%'baﬁ @a%%ﬁ%m@elﬁt 6\162 nor e
times foll owed 2y, 3964 8. and brine. The organic material was dried
over M504, filtered and concentratggmpteipe material was purified
using a biotage 4 y t (8;2) to
yield tert butyl %M @Qb,cmob%ﬁfh’.% h@;%lén\,\%s-g(ptlﬁ%m%%auﬁwenyﬁ&&c%}c?

di chl or obenzam do) pheno v) phenypacet at 345 8, 59%yvyield) as a white
solid. [001661 Step C. The product of p B 0 ng, 0.201 mmol) was

diluted with 7N amoni a/ met hanol nL), y addition of ethyl
acetate (10 nL). Once the material g | vedg ﬁaney Ni ckel (1.72 ng,
0.0201 nmol) was added and the reg was purged three tines with a
bal | oon of hydrogen. After sdJ Ll for 12 hours, the reaction

m xture was fllteredthrough /| F filter and concentrated. The

residue was purified usin &' bi otage 12i columm eluting wth

net hyl ene chl 8P{7de: Tigtrid %ﬁl&@?ﬂ“’(‘gbg*gﬂpf)“ E?“’gﬂ“%'l"iﬂ"ft"%ﬁ&"’"ﬁfuf yifp D with

2- ( 3- (am nometitjitoy! chiorifed HMNMRAL00 NHE RPHDDHE M HIksdOIpIid o5y IPhathiBacet at e
(100 ng, 99. 2¥myisetst)Hyago @, 16), eaur(d oR)) 7.55 (o 4H), PO IO 1), 736 @ pH)Dr.o0 Thmnypr oduct
of step C (0. 9pQy Sy, 44 83, STRL Jmy s d| ssolved into |l m, of DCMin a
smal | test tube. 'Pyridine (0. 017 219 mmmol ) and ni coti noyl
chloride (0.0195 g, 0.110 mmol) we “'%Pé‘d&d and the reaction m xture
was stirred fdEEa3.nRichosoberpinidopberey) weﬁmmw@lmmmmew»amied wi t h
net hyl ene chloride and water. The metf§l ene chloride | ayer was

separated and | oaded directly onto a bi I 2i columm eluting with
nmet hyl ene chl ori de: MeOH (95:5) to vyiel ert-butyl

2-(4-(4-(3, 4-di ehl orobenzam do) phenoxy i i nam donet hyDpheny1l) -
acetate (44 ny, 73%yield) as a cle 6l . 10601681 Step E: The
product of step D (44 ng, 0.073 s diluted with nethyl ene

ehl oride: TFA (1:1) and stirregzijb§§ hours. The reaction m xture was
concentrated, taken up in et} nd sonicated. The solid was

filtered, rinsed with ether and dried under vacuumto yield the title
conpound (35 ng, 88%yield) as white solid. "H NWVR (400 MHz,
CDCl13/CcD30D) 8.75 (m IH), 865 (m IH, 815 (m IH, 810 (m IH,



2-(4-(4-(3, 4- D ehl orobenzam do) phenoxy) - 3- (( N, N- di net hyl sul f anoyl am n
o) net hyl) - phenyl)acetic add 1001691 Prepared by the -nethod of
Examl). le 4, substituting nicotinoyl chloride in Step Dwth

di et hyl sul fanoyl chloride. 11-1 NWR (400 MHz, CDC131CD30D) 8.05 (s,
1}1), 7.80 (m 114), 7.65 (m2H), 7.55 (d, 1H), 7.35 (in, IH, 7.18
(m 114), 7.00 (d, 211), 6.82 (d, 1H), 4.25 (s, 214), 3.60 (s, 2H),
2.75 (s, 611). 25 Exanple 6

2- (444- (3, 4-Di chl or obenzam do) phenoxy) - 3- (et hyl sul f onam donet hyl ) phe
nyl)acetic acid (001701 Prepared by the method of Exanple 4,
substituti ng ni cotinoyl chloride in Skgp D with nethancsul f onyt

((:m or1 |1 (i;a 1 9@{!\{? f]49,%_$§4‘9y1 °g'§ .Eﬁa 4&]}5(@{%@ wln?l]cgon%e ﬂx%m%lbg%m ?H)ZO
7.4 (m 111), ™5t ehloofpmaley j HNM)“ Mg €D 7&“ "‘1&& 76%"“22 pd%% 211) |
3.55 (s, 211) (m2HRH30(s, mxgw(m,gﬁ)amy(re 2m,ess (m, m),uo(s,zn),sss (s, 3H), 3.60 (s,

2H).
Example 13
2-(4-(4-(3,4-Dichlorobenzamido)phenoxy}-3-((pyridine-3-sulfonamidoymethyl)phenyl)-acetic
acid

OH
n.g@
[a)

[00177] Prepared by the method of Example 4, substituting nicotineyl chloride in Step D with
pyridine-3-sulfonyl chloride. "H NMR (400 MHz, CDCl;) 8.95 (s, 1H), 8.60 (m, 1H), 8.10 (m, 1H),
8.05 (d, 1H), 7.80 (d, 1H), 7.60 (m, 3H), 7.35 (m, 1H), 7.22 (m, 1H), 7.05 (d, 1H), 6.80 (d, 2H), 6.62
(d, IH), 4.25 (s, TH), 3.55 (s, 2H).

Example 14
2-(4-(d-(3,4-Dichlorophenylcarbamoyl)phenoxy)-3-(methylsulfonamidemethyl)phenyl)-acetic
acid

OH
e
N.b .~
%
]

o]
Cl rLr@r

[00178] Step A: terl-Buly! 2-(3-vyano-4-fluorophenylacetate (2.6 g, 11.1 mmol} and methy] 4-
hydroxybenzoate (3.36 g, 22.1 mmol) were diluted with DMSO (22 mL) followed by the addition of
polassium carbonate (1.83 ¢, 13.3 mmol). The reaction mixture was healed Lo 125 °C and stirred for
5 hours. The reaction mixture was diluted with cthyl acetate and 10% aqucons sodium carbonate,
The layers were separaled and the organic layer wag washed with 10% aqueons sodium carbonate
two more limes followed by swater and brine, The organic material was dried over MgS80,, filtered

and concenirated. The material was purificd vsing a biotage 40M column cluting with hexancs:cthyl



2- (3- (Cycl ohexanecar boxam donet hyl ) - 4- (4- (3, 4- di ehl or obenzam do) pheno

xy) phenyl) -acetic acid
substituting nicotinoyl
chloride. 11-1 NWR (400 MHz, CDC13,CD30D) 8.10 (m 111),
111), 7.65 (d, 21-1), 7.55 (d, 1H), 725 (m Ifi), 7.15 (d, 111),

cs 1001711 Prepared by nethod of Exanple 4,
chloride in Step D with cycl ohexanecar bonyl
7.80 (in,

6. 95

(d, 214), 6.85 (d, 1H), 2.10 (m 111), 1.6- 1.8 (m 511), 1.244 (m

61-0. Exanp

le 8

2- (3-(Acet am donet hyl ) - 4- (4- (3, 4-di chl or obenzam do) phenoxy) phenypacet
C

ic acid 26

29
acetate (9:1) to vield methyl 4-(4-(2-tert-buioxy-2-oxogthyl)-2-cyanophenoxy)benzoate (2.65 g,
65.3% yield) as a clear oil. '
[00179] Step B: The product of siep A (2.5 g, 6.80 mmol) was diluted with 7N
ammonia/methanol (30 mL) followed by the addition of Raney Nickel (0.0583 g, 0.680 mmol). The
reaction mixture was purged three {imes with hydrogen and stired for 12 hours. The reaction
mixture was then filtered through a GF/F filter and concentrated. The residue was purified using a
biotage 40M column cluting with methylene chloride:MeOH:NH,OH (90:9:1) to yicld methyl 4-(2-
{aminomcthy]}-4-(2-tert-butoxy-2-oxocthyl)phenoxy)benzoate (1.87 g, 74.0% vicld) as a clear oil,
|[00180]  Swiep C; The product of step B (1.87 g, 5.03 mmol) was diluted with methylene chloride
(2 mL) followed by the addition of pyriding (0.489 mL, 6.04 mumol) and methanesulfonyl chloride
(0.779 mL, 10.1 mmol). Afler stirring for 12 hours, the reaction mixture was dilutcd with methylenc
chloride and 2N HCI, the layers were separated and the organic layer was dried over MgSQOy, fillered
and concentrated.  The maicrial was purified using a biotage 40M cariridge cluting with
hexaneswothyl  acetate (131} to yield  methyl  4-(4-(2-tert-butoxy-2-oxocthyl)-2-
(methylsulfonamidomethyljphenoxy)benzoate (1.33 g, 67.6% yield) as a clear oil.
(00181]  Step D: The product of step C (900 mg, 2.00 mmol) was dilutcd with dioxane (10 mL)
followed by the addition of LIOH-H,0 (126 mg, 3.00 mmel) dissolved in water (2 mL). Afler
stirring for 12 hours, the reaction mixture was diluted with cthyl acclate and 2N HC), The layers
were separated and the organic layer was dried over MgSO;, filiered and concentrated, The material
was purificd using a biotage 40M cartridge cluting with methylene chioride:MeOH (95:3) lo yield 4-
(4-(2-tert-butoxy-2-oxocthyl)-2-(methylsul fonamido-methyl)phenoxy)benzoic acid (710 mg, 81.4%
yicld) as a clear oil.
{00182] Step E: The product of step D (62 mg, 0.14 mmol) was diluted with methylene chloride
(1 mL) followed by the addition of oxaly] dichloride (0.093 mL, 0.19 mmol) and 1 drop of DMF.
The reaction was stirred for 30 minutes followed by the addition of 3,4-dichlorobenzenamine (46
mg, 0.28 mmel). The reaction was allowed to stir for 1 hour. The reaction mixture was loaded
directly onto a 12i sim and purified on the horizon eluting with methylene chloride:MeOH (99.5-0.5
1o 95:5) 10 vield 30 mg of tert-butyl 2-(4-(4-((3,4-dichlorophenyl)carbamoyl)phenoxy)-3-
{methylsulfonamidomethyl)pheny)acetate as a clear oil.
[00183]  Step F: The product of slep E (22 mg, 0,038 mmol} was dituted with methylenc chloride
(I mL) followed by the addition of TFA (1 mL). Afier sliming for 1 hour, the reaction was
goncentrated, diluted with cther, sonicated and concenlraled lo  yield 2-(4-(4-{(3,4-
dichlorophenyl}carbamoyl}phenoxy)-3-(methylsutfonamidomethyl)phenylacclic acid (13 mg, 75%



1001721 Prepared by the nethod of Exanple 4, substituting nicotinoyl
chloride in Stcp Dwth acetyl chloride. NVR (400 Mz, CDC13/ CD30D)
8,10 (m 11-1), 7.80 (in, II1), 7.60 (n, 3H, 7.30 (in, 111), 7.15
(m IN, 6.95 (d, 2H), 6.85 (d, I H), 4.42 (s, 211), 3.40 (s, 211),
1.95 (s, 3H). Example 9

2-(4-(4-(3,4-D chl orobenzam do) phenoxy) - 3- (i soni cot i nam donet hyl ) phen
yl )acctic acid Cl 1001731 Prepared by the nmethod of Exanple 4,
substituting nicotinoyl chloride in Step Dw th isonicotinoyl
chloride. NWR (400 MHz, CDC13/CD30D) 8,62 (n, 1H, 8.05 (m IN, 7.88
(m IN, 7,80 (m IH, 7.65 (m 21-0, 3¢.58 (m 31-0, 7.35 (in, IN),

7.20 (m 1H), F”'é‘?“% 6("% sotli) 11 MR bo M, chidB,oni P, 418 7988 A, 739 82 (S

2H). 27 Exa
2- (4- (4- (3, 4- D AfZPSHL A4 BT 91K AB ey .30k 428(s 10 P 616 AP Bofiret hyl ) p
henyl )acetic acid cJ Example. 15 et 1001741 Prepared by
the nmethod of Examlsqs#piciidiphdnbthyithbO@yiphGadaamhylcihidddaniyn St ep D
with 4- fluorobenzoyl chloride. | Iphenpsfeti(ad®0 MHz, CD30D) 8. 10 (s,
IF'), 7.85 (m 111), 7.80 (in, 2H), 7.70 (d§ 111), 7.62 (d, 2H), 7.35
(s, 1H), 7.25 (d, 111), 7.35 (m 211), 6.9% (@, 2H), 6.90 (d, IH),
4.62 (s, 2H), 3.60 (s, 3H). Exanple 11

RL‘%?,

Q Q
H

iy

Cl °©
]00184]  Prepared by the method of Example 14, substituling 3,4-dichlorobenzenamine in Step E
with 2-{3,4-dichlorophenyl)cthannmine. "H NMR (400 MHz, CDCl:/CD:0D) 7.75 {d, 2H), 7.35 (m,
3H), 7.22(d, 1H), 7.10 (d, LK), 6.95 (d, 2H), 6.90 (d, 1H), 4.25 (s, 2H), 3.62 (m, 4H), 3.40 (5, 2H),
2,90 (1, 2H}, 2.85 (s, 3R).

Example 16
2-(3-(Methylsulfonamidomethyl)-4-(4-(naphthalen-2-ylearbamoyl)phenoxy)phenyl)-acetic acid

OH

H
N

|60185]  Prcpared by the method of Example 14, substituting 3,4-dichlorebenzenamine in Step E
with napthalen-2-amine. 'H NMR (400 MRz, CDCL/CD,0D) 8.35 (s, 1H), 7.96 (d, 2H), 7.83 {m,
3H), 7.70 (d, 1H), 7.45 (m, 3H), 7.25 (d, 1H), 7.05 (4, 2H), 6.95 {d, 1H), 4.30 (d, 2H), 3.62 (s, 2H),
2.85 (s, 3H).

~

o=t=0



2-(4-(4-(3, 4-Di chl orobenzam do) phenoxy) - 3- (pi col i nam donet hyl ) phenyl )
acetic acid CI Cd 1001751 Prepared by the nethod of Exanple 4,
substituting nierninoyl chloride in Stop Dwth picolinoyl chloride.
"H NWVR (400 MHz, CD30D) 8.60 (d, In), 8.10 (m Ill), 8.05 (m 1bl),
7.95 (m | 7.85 (m 1H), 7.70 (d, IH), 7.60 (d, 211), 7.55 (m 1H),
7.3 (m I H, 7.20 (d, I H, 7.00 (d, 2H), 6.85 (d, 1H), 4.64 (s,
211), 3.60 (s, 211). Exanple 12

2-(4-(4-(3,4-D chl orobenzam do) phenoxy) - 3- (( met hoxycar bonyl am no) net h
yl ) phenyl)-acetic acid C C 28 1001761 Prepared by the nethod of
Exanpl e 4, substituting nicotinoyl chlspride in Step D with nethyl
chloroformate. 111 NWR (400 I\/Hz CDQQR1 r10 (m IH) 7.80 (n, 111),
7.65 (m 211) 758,(,‘| Hé (m 114), 6.9% (in,
211), 6.85 (m 2@,_(6 «-F oragjnel(e ylcaﬂgyyl)plgno@%l r%ethylgxfﬂvqmndgnew)pb yl) HZ%T

Exanpl e 13

OH
18
. < Qo
g, L
B!

[00186]  Prepared by the method of Example 14, substituting 3,4-dichlorobenzenaming in Step E
with 2-(4-fuorophenylethanamine. "H NMR (400 MHz, CDC:/CD;0OD) 7.70 {d, 2H), 7.40 (m,
LH), 7.22 (m, 3H), 7.10 (m, 2H), 6.90 {d, 2H), 6.70 (d, 1H), 4.36 (s, 2H), 3.65 (m, 4H), 2,90 (1, 2H),

2.85 (s, 3H).
Example 18§
2-(3-(Methylsulfonamidomethyl)-4-(4-(phenethylcarbamoyl)phenoxy)phenyl)acetic acid
o]
QH
N

o i
o
o
[00187]  Prepared by the method of Example 14, substituting 3,4-dichlorobenzenaming in Step E
with phencthylamine. 'H NMR (400 MHz, CDCi/CD;0D} 7.70 (d, 2H), 7.40 (m, 1H), 7.31 (m,
(H), 7.25 (m, 3H), 6,95 {d, 2H), 6,90 (d, 1H), 4.30 (s, 2H), 3.68 (1, 2H), 3.6] (s, 2H), 2.90 (L, 2H),
2.85 (5, 3H).
Example 19
2-{3-(Methylsulfonamidomethyl)-4-(d-{phenylcarbamoyl)phenoxy)phenyl)acetic acid

OH

%:Lg/

o

Q



2-(4-(4-(3, 4-Di chl orobenzam do) phenoxy) - 3- ((pyri di ne- 3- sul f onam do) ne
t hyl ) phenyl) - acetic acid a [00177] Prepared by the nethod of
Exanpl e 4, substituting nicotinoyl chloride in Step Dwth

pyri di ne-3-sul fonyl chloride. 114 NM R (400 MHz, CDC13) 8.95 (s,

11-1), 8.60 (n, 114), 8.10 (n, | H), 8.0% (d, IH, 7.80 (d, Ili),
7.60 (an, 311), 7.35 (in, IA), 7.22 (m |A), 105 (d, Ili), 6.80 (d,
211), 6.62 (d, I11), 4.25 (s, 111), 3.55 (s, 211). Exanple 14

2-(4-(4-(3, 4-Di chl orophenyl car bamoyf | phenoxy) - 3- ( net hyl sul f onam donet
hyl ) phenyl) -acetic acid 1001781 Step A: tert-Butyl
2- (3-cyano-4-fl uor ophenypacetale (2.633, 11.1 mml) and nethyl 4-

hyd b
ET e b0 okt Hofl o2 b UPE gl Sttt mr%ammgn@agg N

The react on. ik eHFe AR (BRI CORBTI A H i Palp L5 BOHEM The
i nacti on mi xt @HR734dd 1N 118t HI0F . 2H): A HDe*B bt nht (13N &YEéBus
sodi um carbonate. The | ayers were sepapieteed and the organic | ayer was

washed with 10% @%Lt?%ylagghmhgﬂgﬁ@-ﬂ#e&h?lsﬁ%mﬁ%eﬁlyl ph%ceilchildOV\Bd by

wat er and brine. The organic material was _dried over filtered
and concentrated. The material was purifieéd,using a biotage 40M
colum eluting with hexanes:cthyl 29 a ate (9:1)10 yield nethyl
4-(4-(2-tert-butoxy-2-oxoethyl)-2-eyano benzeate (2.65 g,
65.3% yield) as a clear oil. 0179 p B:oThe product of step A
(2.5 g, 6.80 mmol) was dilute R moni aknet hanol (30 nl)

foll owed by the addition of Raney Neckel ((.10583 g, 0.680 nmol). The
reacti on m xt eoEssna Bregoinid iyata mbthd @ EExinplve 4 subdiituling BY-dithirgpan.cambie ®BSicW E ed f or

1}2| ngrzndngm@%;ﬁQm{;mmw(@mcﬂd}md‘mbﬁmm id@@pw@)hna(rﬂgit{a o 40M
i i
columm el uti ngggﬁ‘t]h)a q’h‘y;f[ Md?ﬁ“)glrd?(&%i/%%—f %ﬁﬁ%ﬁ%‘j@)@gsaaf? to 3| eld

met hyl 4- (2- Example 21
(am nontdwl) - 42-¢24-E-EhibrofhedetdisaiBmoplipretony B pttemdimpinidemtolmeyi-487 g,
74.0%vyield) as a clear oil. 1001801 Stdep C: The product of step B
(1.879g. 5.03 mmol) was diluted with nethyl 8ge chloride (2 inL)
foll owed by the addition of pyridine (0. m., 6.04 nmol) and
met hanesul fonyl chloride (0.779 niL, 10.1 ap After stirring for 12
hours, the reaction mxture was dilute th det hyl ene chloride and
2N BC!, the layers were separat m‘r@morgam c layer was dried
over Myg504, filtered and conce tedo The material was purified
using a biotage 40Mcartri dge ‘el ut | i ng wi t h hexancKet hyl acetate (1:1)
to yield met h% 1991 (lztcp(lrgdtggulcfnc%f)%un? g(al‘l_ﬁuﬂw?4-§|ch[orobcn/cnummcmStcpE )
(met hyl sul f onait H@xrdrienyppkreaning.y HOBRAGE Mz CPCEED:ED) 76714, 896 34 6IIW) as a
clear oil. 7.25 (d, 2H), 7.22 (d, 1H), 7.18 (d, 2H), 6.95 (d, 2H), 6.90 (d, 1H), 6.82 (br t, 1H), 4.3 (s, 2H), 3.65
{t, 2H), 3.4 (brs, 2H), 2.9 (1, 2H), 2.85 (s, 3H).
Example 22

2-(4-(4-(2-(4-Chlorebenzylamino)-2-oxoethyl)phenoxy)-3-(methylsulfsnamidomethyl)-
phenyl)acetic acid



[00181] Step D. The product of step C (900 ng, 2.00 mmol) was dil uted
wi th di oxane (10 nL) followed by the addition of LiOH 1120 (126 ny,
3.00 mol ) dissolved in water (2 nL). After stirring for 12 hours,
the reaction mxture was diluted with ethyl acetate and 2N MCl. The

| ayers were separated and the organic |ayer Was dried over MgSOH4,
filtered and concentrated. The material was purified using a biotage
40M cartridge eluting wth nethylene chloride: MeOH (95:5) to yield 4-
(4-(2-tert-but oxy-2-oxoet hyl)-2-(net hyl su

f onam do- net hyl ) phenoxy) benzoic acid (710 rng, 81.4%yield) as a
clear oil. [00182] Step S: The producbgof step D (62 ng, 0.14 mmol)
was di | uted V"'mo m%@ un tefid! camﬂydta;gbénmcﬁqgértl on

of oxalyl dic
reacti on was §t‘T"P P‘%’H‘%P"’?ﬁ'pﬁ‘i’w&‘f‘é‘%anf %'PSF"B ?fp '5‘7°‘f"ﬁ%" B B VU
3, 4- di chl or obeniieeberil praine( FENYRY (400MBXCREHAPYOD) THdmy 187 25 (o &30 @) | owed

to stir for 1 shpewsdRhess@an) 4.130m THX412(C2Ha 61 ¢, oicbesdl (s0H), BOY, 30Nt 0 a
121 simand purified on the horlzonmg JsNg wi th net hyl ene

ghl( Zt I( Eileocl\))/b?1 Hd| 212@'2"1’(83”@%%%& 1,,}/ e(wggwlgggmxéometﬁtl] er%“—ayehc

(nethylsuIfonanldonethyl)phenyl)acetate as clear oil. 100183] Step

F: The product of step E (22 rag, 0.038 was diluted with
met hyl ene chloride (I inL) followed by t o'l-ldltlon of WA (I nL).
After stirring for 1 hour, the reaction cgrcentrated, diluted

with ether, sonicated and concentrated toYyrélg 2444443 4-

di chl or ophenyl ) car banoyl ) phenoxy) - 8- ( ?IsuIananldonethyl)phenypac
etic acid (15 ng, 75% 30 vyi gjLaﬁzﬁﬁte solid. "H NWR (400 MHz,
C0C13/CD30D) 7.92 (m | H), OHd, 213), 7.59 (m 113), 7.42 (in,
2H), 7.25 (in, 113), 7.10 (d, 214 % 114), 4.28 (s,. 211),

3.62 (s, 213) [00?2%5Pr4(p§rcd lgjy&)-ncﬂwég p@ lfig.lbs ituting melhyl 4-hydroxybenzoale in Step

2- (4- (4- (3, 4- BivishhayGpthbdety jehdacethicandybsiinedrolicyiprol@rzgnpreitctindeg Evitonami do
et hyl ) - pbenwyacad i'e Nag (do MEDOIEAD,O%) gpame o),y s-1.3gm,¥8Y, HBdd, eH),
Exanple 14, s i r Step Ewth

2- (3, 4-dichl o?%ﬁ%c‘ﬁ)‘y &Eﬁéﬁéﬁ? g%)%gfﬂ %?ﬂg@s@&’ahiéml XDr QD) 7.75
(d, 211), 7.35 (in, 314) 7.22 (d 1’%‘? 7.10 (d, 1H), 6.95 (d,211),
6.90 (d, ]_H) 2:A3- @Eth(lglfongﬂ)lume@yl)@dz(d»(zmxo— ]gh'p)'nethygmmgjet(l@phe@p.g)phergl)-gt@t:c(t
21-1), 2.85 (s, 314). Exanple 36 o

2- (3- (Met hyl sul f onam donet hyl ) - 4- (4- (naphtm-len 2-yl car banoyl ) phenoxy
[ [ [ tRe net hod of Exanple 14,
substituting 3, 4- dlehlorobenzenanlne in w p BMth .
napt hal en-2-am ne. 'H NVR (400 MHz, CDC13HCDSC 8.35 (s, 114), 7.96
(d, 214), 7.83 (n, 313), (d, 3EELZZ%% On,? 311), 7.25 (d, 1H),
7.05 (d, 211), 6.95 (d, 114@«,3.% 362 (s. 2H), 2.85 (s.

311) .

[00193] Prepared by the method of Example 14, substituling methyl 4-hydroxybenzoate in Step
A with methy] 2-(4-hydroxylphenyl)acetate and substituting 3,4-dichlorobenzenamine in Step E with
phenethylamine. '"H NMR (400 MHz, CDCL/CD;0D) 7.38 (m, 1R), 7.28 (m, 1H), 7.25 (n, IH),
7.18-7.22 (m, 2H), 7.15 (4, 2H), 7.10 (4, IH), 6.92 {d, 2H), 6.82 (d, 1R), 4.38 (s, 2H), 3.62 (5, 2H),
3.48 (m, 4H), 2.82 (s, 3H), 2.75 (t, 2H). ~



31 Exanple 17

2-(4-(4-(4-Fluorophenet hyl car banoyl ) phenoxy) - 3- (et hyl sul i onam donet h
yl ) phenyl)-acetic acid 1001861 Prepared by the nethod of Exanple 14,
substituting 3, 4-diehl orobenzcnnmne in Step Ewith

2- (4-fl uorophenypet hanam ne. 1H NMR (400 MHz, CDC13/CD30D) 7.70 (d,
210, 7.40 (n, 114), 7.22 (n, 314), 7.10 (in, 2H), 6.90 (d, 214), 6.70
(d, In 4.30 (s, 214), 3.65 (n, 4H), 2.90 (t, 2H), 2.85 (s, 3H.

Exanpl e 18

2- (3- (Met hyl sul f onam denet hyl ) - 4- (4- (phenet hyl car banoyl ) phenoxy) pheny
| Yacetic acid 1001871 Prepared by thasnmethod of Exanple 14,
substituting 3, 4-dichl orobenzenam ng,i,R.53t ep E wi th phenet hyI am ne.

iTl?NV7(ggo(k+t5¥§¥ﬁ%gggﬁﬁﬁq'?Tﬂﬁgm%%§§ﬁ54””f%%%ghﬁp§ﬂ%ﬁm&mﬁ1431 (n]

(t, 214), 3.61 (s, 214), 2.90 (t, "5F (s, 3H. Exanple 19
2- (3- (Met hyl sul f onam donet hyl )-4 (4- (phen @ar banoyl ) phenoxy) phenyfl a

cetic acid
L2
Oy

[00194]  Prepared by the method of Example 14, substituting methyl 4-hydroxybenzoate in Step
A with melhyl 2-(4-hydroxylphenyl)acctats and substiluting 3,4-dicklorobenzenamine in Step E with
N-methylbenzylamine, 'H NMR (400 MHz, CDCIy/CD;0D) 7.10-7.40 {m, 9H), 6.94 (m, 2H), 6.82
(m, 1H), 4.60 (d, 2H), 4.35 (m, 2H), 3.75 (d, 2H), 3.62 (m, 2H), 2.97 (d, 3H), 2.82 (s, 3H).

Example 26

H
N Ji-

O=4=0

2-(3-(Methylsulfonamidomethyl)-4-(4-(2-0x0-2-(phenylamino)ethyl)phenoxy)phenyl)-acetic
acid

AP
o
N . ,
100195]  Preparcd by the method of Example 14, substiiuting methy] 4-hydroxybenzoate in Step
A with methyl 2-(4-hydroxylphenyl}acelale and substituting 2,4-dichlorobenzenamine in Siep E with
aniking. 'H NMR (400 MHz, CDCL/CD;0D) 7.55 (d, 2H), 7.30-7.35 {m, 5H), 7.18 (m, 1H), 7.10
(m, 1K), 6.95 (d, 2H), 6.85 (d, 1H), 4.35 (s, 2H), 3.68 (s, 2H), 3.60 (s, 2H), 2.85 (5, 3H).

Example 27
2-{4-(4-Benzamidophenoxy)-3-{(4-fluorophenylsulfonamido)methyl)phenyl) acetic acid

CH

[00196]  Prepared by the method of Example 1 substituting 3,4-dichlorobenzoyl chloride in Step
G with benzoyl chloride. MS+534.9 [M +1].



32 1001881 Prepared by the nethod of Exanple 14, substituting

3, 4-di ehl orobenzenamne in Step Ewith aniline. 114 NVR (400 MHz,
CDC13/ CD30D) 7.92 (d, 211), 7.65 (d, 214), 7.45 (s, 1H), 7.38 (m
211), 7.25 (d, 114), 7.18 (m Ili), 7.0% (d, 211), 6.95 (d, 114),
4.30 (s, 214), 3.65 (s, 214), 2.85 (s, 3H). Example 20

2- (444. (Benzyl car banoyl ) phenoxy) - 3- (et hyl sul f onam donet hyl ) phenyl ) ac
etic acid 1001891 Prepared by the nethod of Exanple 14, substituting
3, 4-di ehl orobenzenam ne in Step E with benzyl am ne. 111 NWR (400
MHz, CDC13/CD30D) 7.80 (d, 214), 7.40 (m IH, 7.35 (m 414), 7.22
(d, 114), 6.95 (m 314), 6.90 (d, 114),; 4.62 (d, 214), 4.30 (s, 211),
3.62 (s, 214), 2.85 (s, 314). Exarrp&Ea 2l

2-(4-(4-(4-Cnhl orophenet hyl car banoyl 1 noxy) - 3- (et hyl sul f onam donet h
yl ) pheny1) - ace#{4- ﬁcq"lﬂ"’b‘["@@li’%'f“W’éééﬂ@d“l’b‘?y’%“H‘é‘“’ﬂ’é‘t"ﬁ“é‘ﬂ“ﬂﬁ‘f"yll’f%&ﬁpI e 14,
substituting 3, 4-diehl orobenzenam ne st ep Ewth

2- (4- ehl or ophenyHet hanam ne. 111 NI\/R( «MHz, CDC13, CD300) 7.7 (d,
214), 7.4 (s, 114), 7.25 (d, 214), 7. (d @lf"? 18 (d, 214), 6.95
(d, 214), 6.90 (d, 114), 6.82 (br t; (s, 211), 3.65 (t,
211), 3.4 (br s, 214), 2.9 (I, 211)’@1%085 (E 3H). Exanple 22
2-(4-(4-(2-(4- ChI or obenzyl am no) o et hyl ) phenoxy) - 3- (et hyl sul f ona

m donet hyl ) - phenyfl acetic a(i@/g

c .
[00197]  Preparcd by the method of Example 1 substituting 3,4-dichlorobenzoy! chloride in Step
G with 4-chlorobenzoyl chloride, 'H NMR (400 MHz, CD:OD) 7.85 (d, 2H), 7.70 (m, 1H), 7.45-
7.55 (m, 5H), 7.35 (m, 1H), 7.15 (m, 2H), 6.60-6.70 {m, 3H), 4.55 (s, 2H), 3.58 (s, 2H).

Example 29

2-(4-(d4-(3-Chilorobenzamido}phenoxy)-3-((4-fluorophenylsulfonamido)methyl) phenyl)-acetic
acid

OH .
n.g@’

s

[00198]  Preparcd by the method of Example 1 substituting 3,4-dichlorobenzoyt chloride in Step
G with 3-chlorobenzoyl chloride 'H NMR (400 MHz, CD;0D) 7.90 (s, IH), 7.80 (d, 1H), 7.65 (m,
1K), 7.52 (m, 4H), 7.45 (t, 1H), 7.35 (m, 1H), 7.15 (m, 2H), 6.60 {m, 4H), 4.45 (s, 2H), 3.50 (br s,

2H).
Example 30
2-(4-{4-(3,4-Difluorobenzamido)phenoxy)-3-(methylsulfonamidemethyl)phenyl)acetic acid
o
OH

RS

M-
§/
o]



33 j00191) Prepared by the nethod of Exarrpl e 14, substituting nethyl
4- hydr oxybenzoate in Step A with nethyl 2-(4- hydr oxyl phenyDaeet at e
and substituting 3, 4-dichl orobenzenamne in Step E with

4- chl orobenzyl amne. 111 NWR (400 MHz, CDC13/CD30D) 7.38 (m IH),
7.25 (m 411), 7.20 (m 3H), 6.95(4 2H), 6.85 (d, 1H), 4.38 (m 211),
4.32 (s, 2H), 3.61 (s, 211), 3.55 (s, 2H), 2.85 (s, 311). Exanple 23
2-(4-(4-(2-(Benzyl am no) - 2- oxoet hyl ) phenoxy) - 3- (et hyl sul f onam donet h
yl ) phenyl)-acetic acid (00192) Prepared by the nethod of Exanple 14,
substituting nmethyl 4-hydroxybenzoate in Step A with nethyl

2- (4- hydr oxyl phenyl ) acetate and substisguting 3, 4-di ehl or obenzenam ne

in St ep E Wi tg 0|?®PZ¥ {;Q Qhemclh!)dw p‘ﬂbqgu Sf m&% p&%nd?m%ﬁp ( m

}1H%%2 (7 5152]7_1;3 G \&lhé{%l(’ orobczTi ch]grg qg%ﬁ%sgmunggguo g:mgl?-jl fiﬁ onde Exckg ?H)e 24

2-(3- ( Met hy| s ¥ wetmrepufprgsideridg, | HNMR(GPD Mpiz, SRIOPPLB6H e’EﬁHW & HYeet hyl ) p
henoxy) phenyl eHazetih, CHQATI0tn, 28)0100 §137H), RRApAIHE d 33ty 2H)) 362 etihdtd (pfH).Exanpl e
14, substituting nethyl 4- hydroxybemgﬁgﬁ in St ep A with methyl

244- hydr oxyl pheny, ubst hl or.obenz nam ne
in Step Ewith gf{%ﬁ%fﬁ&/ " Fﬁz’ﬁ%‘% )( %7#&“”836&5’?’85&’86‘)“

i), 7.28 (m 1li), 7.25 (m 11i), 7. 18- .22 (m 2H), 7. 15 (d 211),
7.10 (d, Ili), 6.92 (d, 211), G 82 (d, |9H, 4.38 (s, 211), 3.62 (s,
2H), 3.48 (m 4H), 2.82 (s, 311), 2.7 gLl). 34

o e

I hn
Q

[00200] Preparcd by the method of Example 1 substituting 3,4-dichlorobenzoyl chloride in Step

G with 2-chlorobenzoyl chloride and substituting 4-Mluorobenzene.1-sulfonyl chloride in Step | with
methanesulfonyl chloride. "M NMR (400 MHz, CD;0D) 7.68 {d, 2K), 7.40-7.35 (m, 5H), 7.20 (d,
1H), 7.05 (d, 2H}, 6.83 (d, 1H), 4.35 (s, 2H), 3.65 (br s, 2H), 2.85 (s, 3H).
Example 32
2-(4-(4-(3,4-Dichlorobenzamidn)phenoxy)-?s-methoxypherfyl)acetic acid,

OH

[00201] Prepared according to Steps E, F, G and J of Example, 1, substitutiog methyl 2-(3-((tent-
butoxycarbonyl)aminomethyl)-4-hydroxyphenyl)acetate in Step E with mcthyl 2-(4-hydroxy-3-
methoxyphenyl)acetaie, 'H NMR (400 MHz, CDCl;) 9.64 (s, 1H), 8.17 (d, JH}, 7.97 (dd, IH), 7.72-
7.75 (m, 4H), 7.13 (d, 1H), 6.99 (d, 1H), 6.93 (d, 1H), 6.87 (m, 2H), 3.80 (s, 3H), 3.66 (s, 2H).



Exanpl e 25

2-(4-(4-(2-(Benzyl (et hyl ) am no) - 2- exoet hyl ) phenoxy) - 3- (et hyl sul f ona
m donmet hyl) - phenyl)acetic acid 1001941 Prepared by the nethod of
Exanpl e 14, substituting methyl 4-hydroxybenzoate in Step A wth

met hyl 2-(4-hydroxyl phenypacel aW and substituting

3, 4-di ehl orobenzenamne in Step E with N-nethyl benzyl am ne. NWVR (400
MHz, CDC. 13/CD300) 7.10-7.40 (m 9H), 6.94 (m 2H), 6.82 (m 111),
4.60 (d, 211), 4.35 (m 21-1), 3.75 (d, 211), 3.62 (m 2H), 2.97 (d,
311), 2.82 (s, 3H). Exanple 26

2- (3- (Met hyl sul f onam donet hyl ) - 4- (4- ( 37exo- 2- (phenyl am no) et hyl ) phene
Xy) phenyl) -acetic acid 100195] Prepghigefly the nethod of Exanple 14,

bstituti 4- hyd b S A wit t hyl .
2" (3 hydr oxyl phaiU B BER e BB e R R BT BB ne
in Step Ewith aniline. NVR (400 MHz, CDCl/CD30D) 7.55 (d, 211),
7.30-7.35 (m 511), 7.18 (m IH, 7.10 ( 1), 6.95 (d, 211), 6.85

(d, 1H, 4.35 (s, 210,3.68 (s, 211), 3. 3“21-1), 2.85 (s, 31-1).
Exanpl e 27 5

2- (4- (4-13enzam dephenoxy) - 34( 4-f1 upr yl sl f onani do) met hyl ) phenyl
)acetie acid 1001961 Prepare d t hod of Exanple |

substituting 3, 4-diehl orobenz chloride in Step O with benzoyl
chloride. N5+ g} OrkdMedtoy Ik method 9 Example 14, substituting 3,4-dichlorobenzenaming in Stop E

with O-benzylhydraxylamine hydrochloride. "H NMR (400 MHz, CD;0D) 7.76 (d, J=8.6 Hz, 2H),

7.50 (t, = 6.3 Hz, 1H), 7.33-7.48 (m, 5H), 7.23 (d, J=6.3 Hz, IH), 6.99 (d, j=8.7 Hz, 2H), 6.91 (d,

J=8.4 Hz, 2H), 4.91 (s, 2H), 4.10 {d, J=6.3 Hz, 2H), 3.60 (s, 2H), 2.85 (s, 3H). '

Example 34
2-(3-Chloro-4-(4-(4-chlorophenethylcarbamoyl)phenoxy)phenyl)acetic acid
&
T 1|
o,

NH
o,

[00203] Step A: 2-(3-Chloro-4-hydroxyphenyljacetic acid (5.0 g, 26.8 mmol) was dissolved in
30 mL of McOH and H,80, (0.744 ml, 13.4 mmol) was added dropwisc at ambicnt temperature.
The reaction was refluxed for four hours and then concentrated in vacno, The residue was diluled
with 150 mL of EtQAc and washed sequentially with saturated NaHCO,, water, end brine, dried
over HzS0s, and concentrated in vacuo to provide methyl 2-(3-chlore-4-hydroxyphenyl)acctate
{5.16 g, 96.0% yicld) as a semi-opaque thick oil,

[00204]  Stcp B: Methyl 2-(3-chloro-4-hydroxyphenyl)acetate (177 mg, 0.8385 mmol) was diluted
with DMSO (3 mL) followed by the addition of K-CO; (122 mg, 0.885 mmol) and N-(4-
chlorophencthyl)-4-chloro-3-nitrobenzamide (300 me, 0.885 mmol) (synthesized in sicp C). The
reaction was heated to 85 °C and stirred for 12 hours, The reaction was cooled, diluted with DCM
and washed with 10% aq. sodium carbonate, water and brine. The layers were separated and the
organic layer was drigd over HaS0Q,, filiered and concentrated, The material was purified using a
biotage 40S carlridge eluting with DCM:MeOH (99:1) lo yield methyl 2-(4-(4-((4-
chlorophencihyljcarbamoyl)-2-nitrophenoxy)-3-chlorophenyl)acetatc (206 ms, 46.3% yicld).



Exanpl e 28

2-(4-(4-(4-Cnhl orobenzam do) phenoxy) - 34(4-f | uor ophenyl sul f onam do) net h
yl ) phenyl)-acetic acid a 1001971 Prepared by the nethod of Exanple 1
substituting 3,4-dichl orobenzoyl chloride in Step Gwth

4-chl orobenzoyl chloride. Il NWVR (400 MHz, CD30D) 7.85 (d, 2H), 7.70
(m IH, 7.45- 7.55 (m 5H), 7.35 On, 111), 7.15 (m 2H), 6.60-6.70
(m 3H), 4.55 (s, 214), 3.58 (s, 2H). Exanple 29

2-(4-(4-(3-Chl orobenzam do) phenoxy) - 3- ((4-fl uor ophenyl sul f onam do) net
hyl ) phenyl) -acetic acid [001981 Prepared by the nethod of Example 1
substituting 3, 4-dichl orobenzoyl chlosgde in Step Gwth

3-chl or obenzo){d_?zdégl £ éje'z-(% -&hick N‘%/\Zl?)e aﬁ&m%m 1'?%915?) wzz difbidd by DA (46 ),
]7_188) (d L lj_lf_,l) ( r'ﬁl') fgl,q)\z: big thgspgdi omol‘ DA%A) (Zt g andé g;];oro 331 5 5:':;%53 I;:h?og:ge %‘#‘D

Exanpl e 30 g, 14 mmol) in 10 mL of DCM. After stirming for 30 minutes the reaction was [oaded dircctly onto a

2- (4- (4- (3, 4- boibde yoM QlRIPZaNAuEO )i XY Hackiale (B 8 yibi8 Ni(4-Biamtebypet hyl ) ph

enyl)acetic agidh. SrobdbmfaNh.8L, 25% yield) as a white solid.
[00206) Siep D¢ Mothyk 2-{4-(4-((4-chlerophenethyl)carbamoyl)-2-nitrophenoxy)-3-
chlorophenyl)acetate (110 mg, 0.219 mmol) was diluted with THF {1 mL}) followed by the additicn
of Zn dust (14.3 mg, 0.219 mmol) and saturatcd NH.CI (1 mL), Afer sliming for 1 hour, the
reaction was dituted DCM and 10% aq. sodium carbonate. The layers were separated and the
organic layer was dried over MgSQO,, fltered and concentrated (o yield methyl 2-(4-(4-((4-
chlorophenethyl)carbamoyl)-2-aminophenoxy)-3-chlorophenyl)acetate (102 mg, 98.6% yield).
[00207] Step E: Isobutyl nitrite (0.0751 ml, 0.634 mmol) was diluted with DMF {1 mL)}, placed
ander nitrogen and healed 1o 60 °C.  Methyl 2-(4-(4-({d-chlorophencihyl)carbamoyl)-2-
aminophenoxy)-3-chlorophenylacetale (100 mg, 0.2L1 mmol) in DMF (1 mL) was added dropwise

and the rcaction was stired for | hour. The reaction was cooled, dituted with ethyl acctate and
washed with 2N HCI, saturaled sodium bicarbonate and bring. The organic layer was dried over
MeSQs, filtcred and concentrated. ‘The malerial was purified vsing a biotage 12i column, cluting
with DCM:MeOH (99:1) to vield methyl 2-(4-(4-{(4-chlorophenethyljcarbamoyl)phenoxy)-3-
chlorophenyl)acctate (70 mg, 72.3% yicld).

[00208]  Step F: Methyl 2-(4-(4-((4-chlarophenethyl)carhamoyl)phenoxy)-3-chloraphenyacetate
(33 mg, 0.0720 mmol) was diluted with THF (300 nL) followed by the addition NaOH (0.144 ml,
0.720 mmol) and 100 pL of water. After stirring for 2 hours, the reaction was diluted with DCM
and 2N HCI. The layers were scpareted and the orgenic layer was dricd over MgSO,, filtered and
concentrated 1o yield 2-(4-(4-({(d-chlorophencthyl)carbamoyl)phenoxy)-3-chlorophenyl)acetic acid
(19 mg, 59.4% yield) as a white solid. "H NMR (400 MHz, CDCI/CD;0D) § 7.65 (d, 2H), 7.42 (m,
1H), 7.25 (d, 2H), 7.20 (d, 1H), 7.15 (d, 2H), 7.05 (4, 1H), 6.85 (d, 2H), 3.65 {1, 2H), 3.60 (s, 2H),
2.90 (t, 2H).

Example 35
2-(3-cyano-4-(4-(3,4-dichlorebenzamido)phenoxy)phenyl)propaneic acid

&
o

cl



36 1001991 Prepared by the nethod of Exanple 1 substituting

3, 4-di chl orobenzoyl chloride in Stop Gwith 3,4-difluorobcrizoyl
chloride and substituting 4-fluorobenzenc-1-sulfonyl chloride in Step
| with mathanesul fonyl chloride. 'H/MR (400 MHz, CD300) 7.88 (mIN),
7.80 (n, IN, 7.65 (d, 2)1), 7.42 (m 211), 7.20 (in, 211), 7.00 (d,
211), 6.82 (in, 1H, 4.33 (s, 21), 3.62 (s, 211), 2.85 (s, 3)1).
Exanpl e 31

2-(4-(4-(2-Cnhl orobenzam do) phenoxy) - 3- (et hyl sul f onam donet hyl ) phenyO
acetic acid (002001 Prepared by the nethod of Exanple 1 substituting
3, 4-dichl orobenzo) | chloride in Stepsfs with 2-chtorobenzoyl chI ori de

and substltutl I W th
ot hanosul f onfExeh: Si#GaSe AR daRipliak agdl ifﬂﬂﬁ%" g“ﬁ @
7.40-7.55 (i n &I}xasﬂddcd '75“261“1(“8(2%“1 m lfe).anesf Obrgl %Sammg ]_l)ereacgon \Bsstxraz

4.35 (s, 2H), 3gm@3cs(am- which timng 4 yolutigh oB8Be fegsate (309 hip, 2.1Eyapkhin FHR (.S ml) \\as
2-(4-( 4- (3, 4- [udeddepiiaRRRZRNIC0 MRNES AGIRYY, 113 Wikiicdid B P M2L (13§ PiarB mingl) aci d.
Cl 1002011 Pr Q\Q&E:ﬁﬂm@tﬁ&%ﬂh B8edlt s RS Fminkies. FeFRHonlvaShidifeadOMe. 1,

(3 (Tert %u?ﬁgg‘é%%dn‘w AN o A
Step E with msp Thowmsidae wag eprifipd gn the Bigige Hpsey AR Yty 200t P4, 21 mEIPRIVR
(400 MHz, CDChB)o fvcGa-bits 2-(3hoping-d-Biorbphenfibbropabdatt 0.367 5, 978 rfrabd] 70%4)] IHNMR7 . 72-
7.75 ( m  41- 0400 M3 cOfl, y sl 6(6(m9ﬂ1>,(7d7 a3l 1z, 9,983 O=7.83 {46687 (M
21-0,3.80 (s, :3hutkm, Bnplout,S:
[00216] Step B: To a stirred solution of 4-aminophenol (2.50 g, 22.9 mmol} in DMF (35 ml) was
added pyriding (1.85 ml, 22.9 mmol) followed by 3,4-dichlorobenzoyl eliloride (4.0 g, 19.1 mmol) in
DMF (7 ml). The reaction stirred at ambient temperature ovemight, then diluted with 2M HCL and
EtQAc, The aqueous layer was then extracted with EtOAc and the combined orpanics washed with
brine and dricd over MgS0,. The residue was purificd on the Biotage Horizon (65+M 5% to 75%
B:E1QAc, 51 mi-2448 ml). 3,4-Dichloro-N-(4-hydroxyphenyl)benzamide was coliccted as a white
solid (3.91 g, 13.9 mmol, 73%). 'H NMR (400 MHz, CD,OD) & 8.09 (s, 1H), 7.84 (d, J=8.5 Hz,
1H), 7.67 (d, §=8.6 Hz, 1H), 7.45 (d, J=8.8 Hz, 2H), 6.78 (d, J=8.4 Hz, 2H).
[00211] Siep C: To a stimed solution of tert-butyl 2-(3-cyano-4-fluoropheayl)propancale
" (3GGmg, 1.44mmol) from Step A and 3.4-dichloro-N-(d-hydroxyphenvl)benzamide (488 mg,
1.73mmol) from Step B in DMSO (4ml) was added K,CO; (240 mg, 1.73 mmol). The reaction was
stirred at 123 °C overnight, then cooled to ambient temperature and difuted with EtQA¢ and 10%
aqueous sodium carbonale. The aqueous phase was extracied with EtQAc and the combined
organics washed with 10% aquecus sodium carbonate and brine, dried over Mg50., concentrated
and purified on a Biolage Horizon (40+M 5%to50% B:EtQAg, 21 ml-1008 ml). The appropriate
fractions were then combined and concenfrated to pive tert-butyl 2-(3-cyano-4-(4-(3,4-
dichlorebenzamide)phenoxy)phenyl)propanoate (0.476 g, 0.797 mmol, 55%). 'H NMR (400 MHz,
CDCL )8 7.99 (s, 1H), 7.84 (bs, N-H), 7.72 (d, ]=9.3 Hz, 1H), 7.67 (d, J=8.7 Hz, 2H), 7.60 {n, 2H),
7.42 (d, J=8.6 Hz, 1H), 7.11 (d, }=7.7, 2H), 6.83 (d, J=8.7 Hz, 1H), 3.61 (g, J=7.] Hz, 1H), 1.45 (d,
=7.5 Hz, 3H), 1.42 (s, 9H).
[oo212] Step D: To a stimed solution of tert-butyl 2-(3-cyano-4-(4-(3,4-
dichlorobenzamido)phenoxy)phenylpropanoate (25 myg, 0.049 mmol) in DCM (1 ml) was added
TFA €250 pl). The reaction was stirred at ambicnt temperature for 4 hours and then concentrated.
The crude product was purified via preparative TLC {5%MecOH/DCM) to give 2-(3-cyano-4-(4-(3,4-



37 Exanple 33 2-(4-(4-(benzyl oxycar banoyl ) phenoxy) - 34net hyl sul f onam

i domet hyl ) phenyfl acetic acid 100202] Prepared by the nethod of

Exanpl e 14, substituting 3, 4-dichl orobenzenamne in Step E with

0- benzyl hydr oxyl am ne hydrochloride. "H NNW (400 MHz, CD30D) 7.76
(d, J8.6 H 214), 7.50 (t, J =6.3 Hz, W 7.33-7.48 (m 5H), 7.23 (d,
1=6.3 IH), 6.99 (d, 1=8.7 Hz, 2H), 6.91 (d, 1=8.4 Hz, 211), 4.91 (s,
211), 4.10 (d, J'6.3 Hz, 2}1), 3.60 (s, 211), 2.85 (s, 3H). Exanple
34 2-(3-Chl oro-444-( 4- ehl orophenet hyl ear banoyl ) phenoxy) phenyl ) aceti c
acid 1002031 Step A: 2-(3-Chl oro-4-hydroxyphenyl)acetie acid (5.0 g,
26.8 mmol) was dissolved in 30 nL of MgOH and 1-12SO4 (0.744 m, 13.4

trunol) was adgleeowhAmpfRo@bhedHRIpABE acid QIMRIEA0 0$28mmol] 1265). "AAGRI(AD VS

wes di uteq with GRE Ve BpEal. gl BRNERN G BR et R 7Dt 10
ot ur at 60 NaHOEAUVGROCH Bl 45 aS PIFOAR Gt DA™ Gl o 1,

concentr at ed il#3 @adetfHz3).provi de net hyl
2- (3-chl oro-4-hydroxyphenyl ) acet at egfapptd$g. 96. 0% yi el d) as a

sem - opaque t i

2- (3-chbor o- 4*1}}1(9§r(%_(‘1§;%, ébge?/ﬁ ék&@ ? 'ﬁ%hﬂ%%d mgeé'gnwpiﬂmpmmuﬁd | ut ed
with DNI SO (3 nL) foll owed by t he addi t i-Qu 9f K2CAB (122 ng, 0.885
nmmol ) and N-(4- chl orophenet hyl)-4-chl ord 3-ni t r obenzani de (300 ny,
0,885 mml) (synthesized in step C). The&re ﬁ;p—on was heated to 85 C
and stirred for 12 hours. The reactj op~yas cedd ed, diluted with DCM
and washed with 10% ag. sodi um J @ wat er and brine. The | ayers
were separated and the organi ¢Asyer” was dried over F12504, filtered
and concentrated. The material was purified using a biotage 408
cartridge el utiopg Mrbdarcmvmwerﬂhﬁd(o@&uk)ﬂc 110 syphaedig ety (A4l d(4-

chl or ophenet hyloaabARL Rzl LhoRsnaxyia3-shl.gr opReANdaes! at e
(206 ny, 46.3%

2-(4-Chl or opheml}fcf %°"% “’n’&"°"°??§9 égﬁp“n‘i““’"@é&%lﬂpﬂ‘k/ﬁ%“ i AR EON 2 pom
(40 mL) foIIO\ﬁBI? VB 10 it B def (& Iar?ﬁef7qj"EA>-(@<§1'Wzﬂ@elw ARt 480

4- chl or 0- 3- ni {4 Bha3®eyH). THHKOH).A8F, 349,38 mol ) in 10 nL of DCM
After stirring for 30 m nutes the rg@gﬁlg;@n was | oaded directly onto a
bi ot age 40M cartr, d et h ta (2:1) to
yi el d N-(4-ehl or odﬁg’?eﬁﬁ‘ﬁ %L zvi;“% e"“"” %,'“e,, ﬁ% i "X"“‘“’d@‘ﬁf“lﬁ'g' g, 86%
yield) as a white solid. 1002061

St epD: Met hyl 2- (4- (44(4- ehl or ophenet hyl ) exf Fanoy0- 2- ni t r ophenoxy) - 3-

ehl orophenyNacetate (110 ng, 0.219 mol S]d diluted with THE (1 nL)
foll onwed by the addition of Zn dust (14. %0.219 mml ) and
saturated NH4Cl (1 nt.). After stifri or 1 hour the reaction was

di luted DCM and 10% aq. sodium bdha e. The Iayers wer e separ at ed
and the organic layer was dri &d fver MySO4, filtered and concentrated

to yield rreth 4 s asi ution 0
chl or ophenet h;ép glfbﬁio ?—a e el lot;f)otgmﬂ 0'? gl ]gﬂfnﬁi“s'ﬁ"ér? rN% "ED (102
mg 98. 6% vyi el &)°. [‘ﬁé"é‘ "é‘P‘b"g‘eﬁb“ &GSt tuprprigay egsta é‘“%&‘zﬁmﬂb 634
mrol ) was dil eﬂdé‘@f (e M. ENmmg)in AMF) (1 mb|deppvded. The aregtiomivas nergiednto amidenheat ed
to 60 C Met hylemgratud;s(irédd &émicth h@nepdaaeaeddd N B ad B@AR Yk hquebus was extracted

h W T AN ¥} er 1
E;*T) nalgseggéxe/é R BOADK @&b%ﬁ%m@n&h&l\% ok randCaried ober FIRA,) “L Tﬁe

reacti on was 508%19'9\54’“3“%5? ) p‘mr%cﬁ é?h}/‘?g':ga'@f"é%oé&gﬁﬁ %‘éﬁ‘ i "E"n 2N
HC1, sat urat e8*SHdp Bith ol W mated-agrahenl sty reracey §4Risc) Pages. was
dried over MyB@4, HNMR (60 otz &R0 AHG TR AL L7 ((The! Mathyriisals, wRs3s
purified usingo@ybiotage 121 colum, eliding with DCM MeOH (99:1) to
yi el d met hyl 2-(4-(444-chl orophenet hyl ) car banoyl ) phenoxy) - 3-

chl orophenyl )acetate (70 ng, 72.3%yield).



100208] Step F: Methyl

2-(4-(44(4-chl or opbenet hyl ) ear banmoyQphenoxy) - 3- chl or aphenyl ) acet ate
(33 ng, 0.0720 mmol ) was diluted with THE (500 pL) followed by the
addition NaCH (0.144 m, 0.720 mmol) and 100 AL of water. After
stirring for 2 hours, the reaction was diluted with DCM and 2N HC .
The | ayers were separated and the organic |ayer was dried over
tvigSO4, filtered and concentrated to yield

2-(4-(44(4-chl orophenet hyl ) car banoyl ) pheno. v) - 3- chl or ophenyl ) acetic
acid (19 ng, 59.4%yield) as a white solid. IHNVR (400 MHz,

CDC13/ CD30D) 8 7. 65 (d 21-1), 7.42 (my IN, 7.25 (d, 2H), 7.20 (d

11- 1) 7.15 (q %i (pﬁu g!]( chh(?oro%gzagﬂo)ph%’—%)é éiclﬁﬁsul?o%mldgﬂe%gfﬂ

s, 2H), 2.90 P

(2 (3- I(jg/ano 4- P “3(')32 ’gzhﬁ‘l”ﬁpﬂrl"ﬁr"dﬂe‘ﬁ’i HPHRS) Bitve if3A phe Ao renendi acid
39 1002091 Sirepyipepuitae dy Jhei meled of oFrtaleoAS ofsubgtiniting by | B@ETwee-4( 357
pl, 2.55mmol ) SudopHekiBpropanobtt Jn S&p B-witll Bri-buty\WAS-cRBEGorbphdj-dhdhy brbgarstt (2. SM
in hexanes, a%olmmg;g s%% amf E\ampﬂ-‘l@ *h%ﬁk&o@ﬂn%ﬁ;oﬁ} '8']5 (? (ilH)f'pﬂrb (d3 0

M nutes after g&% iwﬁﬁé&ﬁéﬁ h?d;ﬂ’%%}&z%g% s@d @&??O(F q%o”ﬁ{nut es

mml) in THF (
at -78 C, thedtwbifetto 0 C. Mel (133 pl, 2.13 mol) was added and
the reaction stirred for an additi oRampl88 M nutes. The reaction was
acidified with 2M HCl and exld@ehfdirdhhiforfcdn 4.4l he conmbi ned organics
were then washed with @udtemeanipheisitacsdmomeiien ﬁ@&l)ac&’da&mr esi due was
purified on the Biotage Horizon (40+M 5%p 50% B: Et 0Ac, 21 m -1008
m) to give tert-butyl 2-(3-cyano-4-fl uorppfitnyl )propanoate (0.368 g,

1.48 mol, 70%. 'H NVR (400 MHz, CDC13 . 90-7.60 (m 2H), 7.17
(t, 3=8.7 Hz, 110, 3.63 (q, 1=7.1 Hz, 111y, 90 (d, 3=.7.2 Hz, 310,
1.40 (s, 9H). 1002101 Step B: To _a stififed sol ution of 4 am nophenol
(2.50 g, 22.9 mol) in DMF (55 s added pyridine (1.85 m, 22.9

mmol ) followed by 3,44ichl orob&nzoyl chloride (4.0 g, 19.1 mol) in
DME (7 ml). Thee216kabrteedby 3t mpkod of Eadripla i) bubsibuling @ frpeiombairca@minyie Bted Byht
then diluted W dui@MokldhbaRakmint. OANMRTINE MAL EORYSCHOMET 9s\ES) TSR,

extracted wt ie ne and
dried over gﬁﬁﬁﬁuﬁnﬂs&gﬁy% ]£|ci)l)ur|5;&|r g‘ﬁrggﬁﬁt]}\e@ ‘%ﬁgtz\% l;hl—g;g(;rr':"'?)zon
(65+M 5%t 0 73%<B3'@t OAe, 51 mil-2448 ni)

3, 4- Di chl or o- N- (4- hydr oxyphenyl )ben%mltﬁé was collected as a white
solid (3.91 g, 13.9 mol, 73¥WMemfBuididiidé®M-ds, CD30D) 8 8.09 (s,
111), 7.84 (d, 1=8.5 P&'i,ﬂuol@fxyhyllpvenﬂ%rb(adwl)ﬂm&!ﬁ)hHzl,)aceliia)ci,d 7.45 (d, J=8.8
Hz, 2H), 6.78 (d, 3=8.4 Hz, 2H). [002111 ep C To a stirred
solution of tert-butyl 2-(3-eyano-4-fl uorop¢|€ny| ) pr opanoat e (360nyg,
1.44mol) from Step A and 3, 4-di chl oro- ydroxyphenyl ) benzam de
(488 nig, 1.73mmol) from Step B in DVSO swas added 1(2C33 (240
ng, 1.73 mmol ). The reaction was stir cat BX C overni ght, then
cool ed to anbi ent tenperaturegan ﬁrd wi th Et 0Ae and 10% aqueous
sodi um car bonat e. The aqueous p s extracted with Et. QAc and the
conbi ned or gani cs washed wi th 10% aqueous sodi um car bonate and bri ne,
dried over My88#7 chrreedty farelhed shifoprpladd fopsitsing fyd-dichisrobrpaangming b pepton
(40+M 5% 050%vB: Fitidremel@ benmiomh (0B NmX400 NiHe CBsSlar GpomaRoe (sf iHa ol (ons wer e
t hen conbi ned s@ho G0 MENSs (AL d4d (@, 19, V.85 (&, 8} 7.05 Wil 28, 6.85 (d, 1H), 4.30 (s, 2H),

2-(3- cyano 4- ggs-(g %a])AQ Bsgﬁ Ior obenzam do) phenoxy) phenyl ) pr opanoat e
(0.476 g, "H NWVR (400 MHz, CDC1l3 ) 67.99 (s, 11-1),
7.84 (bs, N-H) 772(d J=9.3 H7, 1H), 767(d 3=8.7 Hz, 211), 7.60
(m 211), 7.42 (d, 1=8.6 Hz, 1H), 7.11 (d, 211), 6.83 (d, .1=8.7 117,
1H, 3.61 (q, J=7.1 Hz, 10), 1.45 (d, J=7.5 Hz, 31), 1.42 (s, 91l0.
100212] St ep0: Toastirredsol uti onof tert-butyl 2-(3-eyano-4-(4-(3, 4-

di chl or obenzam do) phenoxy) phenyl ) propanoate (25 ng, 0.049 nrnol) in



TEA (250 pl). The reaction was stirred at anbient tenperature for 4
hours and then concentrated. The crude product was purified via
preparative TLC (5%veOH DCM to give 2-(3-cyano-4-(4-(3,4- 40

di ehl or obenzam do) phenoxy) phenyl ) propanoi ¢ acid (0.0174 g, 0.0382
mmol, 78% .NWR (400 MHz, CDCI3 ): 8.04 (bs,NH), 7.96 (s, | H,
7.64-7.71 (m 3H), 7.61 (s, IH), 7.55 (d, J=7.7 Hz, I11), 7.44 (dd,
J=8.6, 2.2 H7, 114), 7.08 (d, 1=8.9 Hz, 2H), 6.83 (d, J=8.5 H 7,
111), 3.74 (q, J=7.4 Hr, 1.53 (d, 3=6.9 Hz, 3H). Exanple 36
2-(4-(4-(3, 4-di chl orobenzam do) phenoxy) - 3- (et hyl sul f onam donet hyl ) ph
enyl ) propanoic acid a 1002131 Preparead by the nethod of Exanple 14
substituting nmethyl 4-(4-(2-tert-bukQmeas-

oxoet hyl ) - 2- eyanophenoxy. rt but yl
2-(3-cyano-4-(4-(3,4- dic ;&(? % goei'duorgé gsgarﬁmﬁﬁ ﬁ enyl ) pr opanoat e
D .

and follow ng steps C and 8.10 (s, 1H),
7.85 (s, 1H), 7.60-7.70 (m 3FD 7 50 (s 7. 20 (d, 1H), 7.1 (d,
2H), 6,80 (d, 111), 4.30 (s, 214), 3.75 kg, 2.80(2, 3H), 1.45
(d, Exanple 37

2-(4-(4-(3, 4- d|chlorobenzanldo)phenoxy - nsﬁhylsulfonanldonethyl)ph
eayl) - 2- net hyl propanoi c aC|d

[06218]  Prepored by the method ol' Example 14, substituting 3 4-dichlorobenzenamine in Step E
with d-chloro-3-flucrobenzenamine. 'H NMR (400 MHg, CD4Cl;, CD;0D) 7.90 (d, 2H), 7.75 (m,
H), 7.30-7.45 (m, 3H), 7.25 (d, 1H}, 7.05 (d, 2H), 6.95 ¢d, IH), 4.3 (s, 2H1), 3.65 (s, 2H), 2.85 (s,
3H).

Example 41

2-{4-(d-(3-chloro-4-flugrophenylcarbamoylphenoxy)-3-
{methylsulfonamidomethyl)phenylacetic acid
0

OH

[00219]  Prepared by the method of Example 14, substituting 3,4-dichlorobenzenamine in Step E
with 3-chloro-4-fluarobenzenamine. 'H NMR. (400 MHz, CD;Cls, CD;0D) 7.93 (d, 2H), 7.85 (m,
1H), 7.55 (m, 1H), 7.45 (s, 1H), 7.25 (d, 1H), 7.15 (1, 1H), 7.05 (d, 2H), 6.85 (d, 1H), 4.30 (s, 2H),
3.65 (s, 2H), 2.85 (s, 3H).
Example 42
2-(4»(4-(4—::!1Iorophenethylcarbamoyl)phenoxy}phenyl)gcetic acid
0
OH



OH 00 C C 1002141 Step A: To a stirred solution of NaH (GO%in oil,
195 ng, 4.88 mmol) in DV (10 mM) at 0 C was added a sol ution of
tert-butyl 2-(3-eyano-4-fluorophenyBacetate (500 ng, 2.125 mine!) and
Mel (330 pl. 5.31mmol) in DMV (1 ml) dropwi se. The reaction was

war ned to anbi ent tenperature, stirred overnight, and then diluted
with N HCl and Et 0Ac. The aqueous was extracted with Et0Ac and the
conbi ned organi cs washed with brine and dried over MJSO4. The crude
concentrated product was then purified on the Biotage Horizon (40+M
5% 0 50% B: Et OAc, 18 m -864 m) to give tert-butyl

2- ( 3- eyano- 44l uor ophenyl) - 2- met hyl pr opgnoate (0.423 g, 1.602 mol,

|7|5:’/g '1H51' Ns"@f k’g@@%@%@],&%@@gﬁ?mnémasaxm}\?.mfﬁw@h? 1 Hz,
B: 2- (4- (4- (3, L{o"mreghxtmamﬁaf gth3 BRREkYAmel T ‘iﬂw&w"m{%m"ad%mt hyl)
phenyl ) - 2- met Hgursp ribpraanise eresg@rel anfhisades dirpstly entb o bictom 40K parisigge pluting with
2- (3-eyano- 4- mb\wam.ph@ﬁuﬂs)m&..em&tﬂwizm By fadyBcdiy (Fohee, feerdynr) 4

Exanpl e 35 sutaﬁ;rs.rmamagonalﬁamoawwoh.d - (3-cyano- 4-
f I uor ophenyl)

anoa |
e ORI B B SR PR R s B,
and F of ExampiLifoloied by el dien (o8 DIEA NP 74200 D): 228 ma) ead 4-Mugrabyrzoyly . 85
(d, 111), 7. 65nicfidef@23{ inf)).89Fknbi)., Afifr.stofing (8 30 nibrbieslihe reacfioi3 (s ibwdsd diraly,ontd’a 05 ( d,

211), 6.80 (dpiodddhes cfhrided addShutedh hextne o B o4 Ex arm|
38 )2 (3- (NE§ h3?1| . ﬂ%%gé A @\mh&éﬂyl(@m 8 o0 yidid R-didrophikfyn).4Exanpl e

(trifl uorerret SReny 3m|gbn£££' "'r‘%?f)“é’%““”é}? phenyl ) acetic acid (002161

Prepared by t tﬁﬁ’cF Jrrt-my i fusropphenbispag (P40 gig) GREP mmol) was dituted with
3, 4-di ehl or obmertaerIe‘ollmcdStyeth dditibrt bf K005 i(138 wer 00@kibddnae & ne.

Tﬁ) (4(;045|VHZ( ) clﬁmﬁﬂeﬂwl E@%@Q)m.i.d@ém(,{d& 0.565 Ioknol), 7 TR Zeatdn wHimed G B2 ( d
S )
(s. 2, 3.62°F :“E‘Ql%';@"w" imi 15d g rour nd Qarm%',oq% voofdd bl emflitl; 4
iluted wi
wag dried over MgSO., filtered and concentrated. The crude material swas purified by silica gel

CM and 16% aq sodium carbonutc The layers were separated and the organic layer

chromatography, cluling with hexancsiethyl acetate (4:1) to yield tert-butyl 2-(4-(4-((4-

chlorophencthy [)carbamoyljphenaxy)phenyl)acctate (20 mg, 4.47% yicld) as an ofT while solid.

[00223] Step D: Teri-butyl 2-(4-(4-((4-chlorophencthyl)carbamoyl)phenoxy)phenylacetate (20

mg, 0.043 mmol) was diluted with DCM. (1 mL}) followed by the addition of TFA (1 mL). After

stirring for 2 hours, the rcaclion was concentrated, dituted with ether and concentrated to vield 2-(4-

(4-({(4-chlorophencthyl)carbamoyliphenoxy)phenyllacetic acid (17 mg, 97% yield) as a white solid.
" 'Y NMR (400 MHz, CD;Cly, CD,0D) 7.70 (d, 2H), 7.30 (m, 4H), 7,19 (m, 2H), 7.00 (m, 4H), 3,62

(m, 41), 2.90 (t, 2H).

Example 43
2-(4-(4-(d4-chlorophenethylcarbamoyl) phenoxy)-3-fluerophenylscetic acid
0
OH

)

o
/@/\,N
ol
[00224] Step A: 2-(3-Fluoro-4-hydroxyphenylacetic acid (1.0 g, 5.88 mmol) was diluted with
THF:Mc¢OH (3:1) (10 mL) followed by the addition of TMSCHN; (5.88 m), 11.8 mmal). Aflter



2- (3- (Met hyl sul f onam domet hyl ) - 4- (4- ( 3-

(trifluoronethyl)phenyl car banoyl ) phenexy) phenyl )acetic acid

(002171 Prepared by the nmethod of Exanple 14, substituting

3, 4-di ehl orobenzenamne in Step Ewith 3-trifluoronethyl benzenam ne.

| HNVR (400 MHz, CD3Cl13, CD300) 8.05 (s, 1H), 7.90 On, 31-0, 7.50 (in,
111), 7.45 (s, 111), 7.40 (m 1 H), 7.25 (d, 1H, 7.05 (d, 2H), 6.85
(d, I'X), 4.30 (s, 211), 3.65 (s, 211), 2.85 (s, 3H). 42 Exanple 40
2- (444- (4-chl oro-3-fl uerophenyl car banoyl ) phenozy) - 3-

(et hyl sul f onam donet hyl ) phenynacetic acid 0 OH e O

44
sticring for 1 hour, the reaction was quenched with 2N HC! and diluted with DCM. The layers were
separated and he organic layer was dried over MgSQy, filtercd and concentrated. The material was
purified by sitica gel chromatography, cluting with hexanes:ethyl acctate (2:1) to yicld methyl 2-(3-
Tleoro-4-hydroxyphenyl)acetate {700 mg, 64.7% yield) as a clear oil.
[00225] Step B: 2-(4-Chlorophenyl}ethanamine (2.3 ml, 16 mmol) was diluled with DCM (40
mL) followed by the addition of DIEA (2.9 ml, 16 mmol) and 4-chiora-3-nitrobenzoy] chloride (3.0
g, 14 mmol} dropwise in 10 mL of DCM. Afier stirming for 30 niinutes the reaction waes loaded
directly onto a silica gel column and cluled with hexancsiethyl acetate (2:1} to yicld N-(4-
chlorophenethy])-4-chloro-3-nitrobenzamide (4,0 g, 86% yield) as a white solid.
[00226] Step C: Methyl 2-(3-fluoro-4-hydroxyphenyl)acclate (prepared in Step A; 163 mg,
0.883 mmol) was diluted with DMSQ (3 mL) followed by the addition of K:COs (122 mg, 0.885
mmot) ond N-(4-chlorophencihyl)-4-chloro-3-nitrobenzamide (prepared in Step B; 300 mg, 0.885
mmnol). The reaction was stirred at 80°C for 12 howrs. The reaction was cooled, diluted with DCM
and washed with 10% aq. sodium carbonate, water and brine. The layers were separated and the
organic layer was dried over MgSQ,, filtered and concentrated. The material was purified by silica
gel chromatography, cluting with hexanciacetone (2:1) to  yield methyl 2-(4-(4-((4-
chiorophenelhyl)carbamoyl}-2-nitrophenoxy)-3-fluorophenylacelate (200 mg, 46.4% yield).
[00z27] Siep D: Methyl  2-{4-(4-{(4-chlorophencihiyl)carbamoyl)-2-nitrophenoxy)-3-
fluorophenyl)acctate (100 mg, 0,205 mmol) was diluted with THF (2 mL) feilowed by the addition
of Zn dust (13.4 mg, 0.205 mmol) and saturated aq. NH4Cl {! mL). Aflcr stirring for 1 hour, the
reaction was diluted with cthyl acelate and 10%aq sodium carbenate. The loyers were separated and
the organic layer was dried over MgaSQ,, filtered and concentraied to yield methyl 2-(4-(4-((4-
chlorophencthyl)carbamoyl)-2-aminophenoxy)-3-fluorophenyacetate (93 mg, 95.1% yield),
|00228] Siep E: Isobuty! nitrile (0.060 ml, 0.51 mmol) was diluted with DMF (2 mL), placed
under nitrogen and heated to 60°C followed by the addition of methyl 2-(4-(4-((4-
chlorophenethylcarbamoyl)-2-aminophenoxy)-3-fluorophenyl)acetate {93 mg, 0.20 mmol) in 500
nL of DMF. The reaction was stired 30 minutes and then cooled. The reaction was diluted with
cthy] acetale and washed with 2N HC! and saturated sodivm bicarbonate. The layers were separated
and the organic Jayer was dried over MgS0Q,, filtered and concentraled. The material was purified
by silica gel chromatography, eluting with hexanes:ethy! acetate (2:1) to yield methyl 2-(4-{4-((4-
chlorophenethyl)carbamoyliphenoxy)-3-flucrophenylacetate (35 mg, 3%% yield),
[0022%] Sicp F Methyl 2-(4-(4-((4-chlorophencthyTicarbamoyl)phenoxy)-3-
fluorophenyl)acelate (32 mg, 0.072 mmol) was diluled with dioxane (1 mL) followed by the addition
of NaOH (0.072 ml, 0.36 nunol) and 200 pL of water. Afler sticring for 3 hours, the reaction was



[00218] Prepared by the nethod of Exanple 14, substituting

3, 4-di chl orobenzenam ne in Step E with 4-chl oro-3-il uorobenzenam nc.
IHMR (400 MHz, CO3C13, CD30D) 7.90 (d, 211), 7.75 (In, 1H)
7.30-7.45 (m 311), 7.25 (d, 110, 7.05 (d, 211), 6.95 (d, 1H), 4.3
(s, 214), 3.65 (s, 211), 2.85 (s, 3H). Exanple 41

2-(4-(4-0-chl oro-4-11uozophenyl en rbn m oyfl phenoxy)-3- (nethyl su

I ron am dom et hyl ) ph enypacetic acid 100219] Prepared by the nethod
of Exanple 14, substituting 3, 4-diehl orobenzenanine in Step E with
3-chl oro- 4-f luorobenzenam ne. NVR (400 MHz, CD3Cl 3, CD300) 7.93 (d,
2H), 7.85 (m 1A, 7.55 (m |A), 7.454s, 1H), 7.25 (d, 1H), 7.15 (t,
L 795 (0 b fPRobflns DR, A 3o e HDrs b Bk e 225
2- (4- (4-(4- chIng‘f’“B‘ﬁ'f‘f%F?e’t‘%?‘@'é‘?%’efﬂ‘ﬂ%‘“}“ﬂ'?’(@‘i‘i’c?%%"ﬁﬁ&“ﬁ’i}ﬁﬂ&6"8’?1"'@“36|“Ei" 0 C
OH 43 (002204 ng48% yvidd) apmhite spiidd HORMRIE MRSt FBOBLT- W (¢ T2, 6. 57
mol ) was di | alethowh, Bin, ik, ¢, a3k Jd, £n b.bsoanse), bgo ( 3me addi ti on of
Reactant 2 (2.63 g, 13. 1 mol ) . Theglgacki on was stirred for hours 12

hours. The reaction I ed an ade d|r onto a bi ot age
A0M car 111 doe. ol ut I HE Y 4-@%&'&%@5“@#&51“'“% epseTe ey §i ol g
tert-butyl 2-(4-hydroxyphenypacetate (800 nof 58. 4@6y|eld) as a clear
oil that later solidified to a white solid.[ ToH

P sd

[00230] Siep A: A flask was charged with lcrt-bﬁly] 2-(3-cyano-4-fluorophenyl)acetate (9.410 g,
40.00 raimol), methyl 4-hydroxybenzoate (7.303 g, 48.00 mmol), K2COs (6.634 g, 48.00 mmol), and
DMSO (160 mL), The mixture was heated to 90 °C under a nitrogen atmosphere for 17 hours. The
mixture was cooled to ambicnt temperatere and poured into a mixture of ELOA¢ {250 mL) and 10%
K,CO; solution (250 mL). The resulting insoluble residue was dissolved in water and added to the
EtOAc-oqueous mixiure. The mixture was stimed for § hour and layers were separated. The
agucous layer was extracted. with EtOAc, and the combined extracts were washed with saturated
K2CO;, water, and brine, dricd over MgSQy, filtered through a Celite pad, and concentrated under
reduced pressure to give 14.7 g of crude product as an oil. The crude material was purified by silica
gel chromatography 1o provide mcthyl 4-{(4-(2-terl-butoxy-2-oxecthyl)-2-cyanophcnoxy)benzoale
(11.6 g, 79%) as a while solid.

[60231] Step B: Moethyl 4-(4-(2-tert-butoxy-2-oxoethyl)-2-cyancphenoxy)benzoate (11.60 g,
31.57 mmol) was dissolved in dioxane {160 mL) and the solution was cooled to 10°C in an ice bath.
LiOH-H;0, IM (37.89 m], 37.82 mmol) was added to the solution and the mixture was stirred at
ambient temperature for § hours. The mixture was diluted with 2N HCI {(§00mL) and CH,Cl, (200
mL). Layers were scparatcd and aqueous Jayer was extracted with CH,Clz. The combined extracts
were washed with brine (100 mL), dried over MgS0,, filtered through a Celite pad snd concentrated
under reduced pressure, The crude material was purified by silica gel chromategraphy Lo provide d-
(4-(2-tert-butoxy-2-oxoethyl)-2-cyancphenoxyYbenzoic acid (7.29 ) as a white solid.

(00232] Step C: To 4-(4-(2-tert-butoxy-2-oxoethyl)-2-cyanophenoxy)benzoic acid (0.34 g,
0.962 mmot), 2-(4-chlorophenyl)cthanamine (0.165 g, 1.06 mmol) in DMF (5 ml) wes added
diisopropylamine (0.200 ml, 1.15 mmeol) and HBTU (0.149 g, 115 mmol). The reaction was stirred



[00221.1 Step B: 2-(4-chlorophenyl)ethanamne (0.321 m, 2.27 mol)
was diluted wwth DCM (10 nL) foll owed by the addition of D EA (d
0.742) (0.395 m, 2.27 mmol) and 4-fluorobenzoyl chloride (0.231 nm,
1.89 mmol ). After stirring for 30 mnutes the reaction was | oaded
directly onto a biotage 40S cartridge and .eluted with hexanes: et hyl
acetate (2:1) to yield N (4-chlorophenethyl)-4- fluorobenzam de (393
ng, 74.8%yield) as a white solid. [002221 Step C. Tert-butyl

2- (4- hydr oxyphenyl )acetate (200 ng, 0.960 nmol) was diluted with DVSO
(4 nm.) followed by the addition of K2CO3 (133 rug, 0.960 mmol) and

N- (4- chl orophenet hyl ) -4-fl uorobenzamgage (267 ng, 0.960 mmvol ). The

reaction was st hn(bfcﬁdcn@&auﬁﬁgr SVifkuilh, Ol rea&@:ﬂnls'h%d%xﬁ [‘Elﬁqndatﬂe &tc for
12 hours. The react.io

W2 NORCa e e Bhas o e abire Sk ok YRR L ik LS
t he organic | &ertds é‘Prl it ov E1-yuh 502 (4-(4-{¢-Plerrberetaferdeenivesnty)dt ed,
The crude nat eysabenyierstaip0ad f $58ks pyhitssolid abacolyph chohnarpty.ogr aphy el uting

Wi th hexancs: aept st e (7 Loy Y. l(ﬂ((ic%%ﬁ%ﬁ glarb%ﬂl%

Qa0
chl or ophenet hyDe he tate ield)
2o an of f whi t%""?%w%ﬂ*i%g%gﬁg‘ S @ﬂ?’ L gt e il Tl
2- (4- (44( 4- eh!SET8 1 & PREEh TS EaeHm A GYA PpRRepuRSH e sgdeimaterat we wuifed b ny,
0. 043 mol ) waiicag lcutnatieraphyt dainOB4dint ©010.5% YcOHEICMowesthing 9.5% AeOHxd di%4 | on of
TFA ( 1t rrL% dAfrvtcefmem lednlzdniRg0. 9040 10 PRMAES 2-(4L@-hiSBfhbnbtRT)cakhoy l)phcnO\'y)
concent r at ed, ,dj c by Y-
(444-chlorop mﬁf}’%ﬁﬁcg a ch'i]i( I@%?@g%g%ﬁqﬁggg? fkgt a 2 ;ddzﬁ 97%
yield) as a t 735 ] 0¢ 1% Qébgf)sdj ?6{%(1
211), 7.30 (rrﬁH)42_L9ﬂ)tt2Hr.19 (in, 211) 7.00 (m 411), 3.62 (m 411),
2.90 (t, 211). Exanple 43 Example 45
2-(4-(4-(4-chloro i ha fiacetic
acid ci 1002241 sfitgg’eA 'M(k?% ﬁg’%ﬁ?eﬁhﬁe’g '?‘@”"E"ﬁi%%é‘%%? T i d (1.0
g, 5.88 mmol) was diluted with THF: MeOH ( 3: (10 nth) foll owed by
the addition of TMSCHN2 (5.88 m, 11.8 mmlf[).*After 44 stirring for
1 hour, the reaction was quenched with 2N and diluted with DCM
The | ayers were separated and the organic ey was dried over MySO4,

filtered and concentrated. The materi al purified by silica gel
acetate (2:1) to yield

~chromat ography, eluting with he :

nmet hyl 2-(3- fluoroal- hydroxygbmc tate (700 ng, 64.7%yield) as
a clear oil. 10022 Ste | or ophenyftethananmine (2.3 m, 16
ol ) s, di | BOBH ol CRA el P ot AU RITPR RS D) EA
(2.9 m, 16 nfm#-@“ cleraphcqulethahaing inSlemP.t FOBEREWMHACEGDr CRHEDY B1OM, &), 14
nmof t dr OpW Sseés (m, 1HY) 7a3 (d0oiH), R@Mm, B t7er (s by 7,10 Y 26h,0885 &01H),Bish. &8, t he
reaction was kgadag directly onto a S|I|ca gel colum and eluted with
hexanes: cthyl acetate (2:1) to vyi eetg

chl orophenct hyl ) - 4-chl oro-3-ni trob ﬁ‘imaﬁ]nl de (4.0 g, 86%yield) as a
white solid. 10022@1&&%4 (24- deanethylcarbamoyl)phenuxy)phenyl)acencacld

2- (3-fluoro-4-hydroxyphonyftacetato (prepar in Step A, 163 nmy,
0.885 mml) was diluted with DVSO (3 nlL) f aowed by the addition of
K2CO3 (122 ng, 0.885 nmmo) and

N- (4- chl or ophenet hyl ) - 4- chl oro- 3-ni troben ge (prepared in Step B;

300 ng, 0.885 minoft. The reaction was t4r ed at 80C for 12 hours.
The reaction was cool ed, dil utle,@kw and washed with 10% ag.
sodi um car bonate, water and by, Theolayers were separated and the

organi c |ayer g Jed . Jtered oncent r d.. The
material was E%?l d{la% N?ygl[oromc )|4hécLo 'bbcnz?mlde?lrg h4y mmo \ %sdl"ﬂegwﬂht h
hexane: acet onBM{D Uf)mlp Ployed By et &- 1%’993((9,%(& imol) nd 3 romod-

chl or ophenet hyf t ear banoyft - 2-ni trophenoxy) - 3-f | uor ophenyftacet ate

(200 tug, 46.4%vyield). 1002271 Step 0: Met hyl



fl uorophenyftacetate (101) ng, 0.205 nmmol) was diluted with TI-1F (2
m.) followed by the addition of Zn dust (13.4 ng, 0.205 mml) and
saturated aq. NH4Cl1 (1 nlL). After Stirring for 1 houi, the reaction
was diluted with ethyl acetate and 10%q sodi um carbonate. The | ayers
were separated and the organic | ayer was dried over MgSH4, filtered
and concentrated to yield nethyl 244444(4-

chl or ophenet hyft ear banoyl) - 2- am nophenoxy) - 3- f | uor ophenyeacetate (93
ng, 99.1%yield). 1002281 Step E: fsobutyl tile (0.060 m, 0.51 nmol)
was diluted with DMF (2 nlL), placed under nitrogen and heated to 60C
foll owed by the addition of nethyl 24444-((4-

chl or ophenct h%&mmpofamapm%%ms;’hnzdlaw@o@ammﬂm&o@a e (93

, 0.20 |
Tl thon Cool Mo EmEBE: TP YE I MR P W SR

washed with 2Ntk adien sutewicartetand e md hincartibtedt be SPdemiigplers wer e
separ at ed and phdfied 1 &ilka Bél Ehrdmalygiphy\wtng et ledne@r@r acdAp LY andfitied 106 @il and

gfﬂtclegt r\«';lmtteﬁ alnelorer@{ﬁﬂr@ﬁﬁiommém,muriﬁra.nfad fM\lp‘ﬁénL\'ybﬁzaglﬁL ;@fﬁ 4@132 thy,
chi o ophenet mPERL: Bt ol ANER A pprEph iR et £ 3
39% y| el d) [mlzg s diluted \ulh THF (10 ml) [ollowed by the eddition of N

St epF: Met hyl 2-irpudhfligdytimatiatioiniop he neddyidé t c & 1anowif t ph&noxayjel) 3- nnd

f | uor ophenyf t ae@laikiS1GhRAESBnethide Q82 ;M o)\ WA Ehbtlor i Ghirded &th0 e xane (1
) fol lowed Ryt g, Gl a3l NacHutd, 4424 hn & MRl RO 200 L

of water. After stirri ed

with ethyl ac&¥pEORNE™: BaN f%%‘f“&é??f?’&“‘#‘la%wwa“s@ ey ieder
MBSO4, fil ter éuthafigviorincarticesmtt (%, Sl

2- (4- (44( 4- ehlgemphagethy @) nan-darpylhmRe R @tnfcdhmmnh@ﬁm inagetic

gggg 1%,)157”30 4 /ﬁ,ezeao bqazm% méﬁa'smo. ms'ugmd ﬁzgl M#&o%ﬁ?%&g?& ’11)
6.95 (d, 2H), !’%Ig!ol't sstlﬂ'%zaﬂoz" %%% zﬁmhon % 116 dA &Z:d AErccllg onts a '

2- ( 3- cyano- 4- filiea (gl hlmesy 9'E!hén‘é!1h9'=l\'@‘alﬂ%érmﬁ§°ﬁl Bre o xyeldp pilvh EF (-6ddt i c
acid 1002301 cifiropienctihesbambygipticnovydSbroiivgiiety@alend. t h tert - but yl
2- ( 3-cyano- 4- idOf’.k@]r OQQQ{]M%@E —@hl(ﬁ'c%hrMLO')cg'bam plQlQ\?&LAQpheggxcMJ

4- hydr oxybenzoat e

e Y

at nospher e f ol §:96 miegl) png 200 af wajes tAfjpr &tisslg £or T hobrp. e repction A sllgdpvith cthyl

t enper at ur e apdatpod INGRLL The layea wig sitvatedandile ofgtn@Ager ((28i@d prer)Mz8O GO0 K2COB

sol ution (250a.me)mcenirake@ 1§ gau bl dhﬂrSﬂl:delQ‘l)&rbﬁrﬁb?lbﬂd&ymmﬂmﬁﬁﬁéeﬂced in
vater and addgge gl Iﬁa)%m%ﬁ%mafﬁwwcm dRHLHEE WRTeet T ed

for hour angc g Wwas  extracted
vvlth .EtOAc, . © Ihgy He? 54@17@@%@;?&53%6@ %%& gﬂ Xf?%‘*’é"&turat ed
K2CO3, water, and brine, dried overExivy®@, filtered through a Wle
pad, and concentrat(e(d-(ct,ldnd&bheﬁ@Qwﬁaﬂom&mmsdihahMMQ)a%aZidg of crude
product as an oil. The crude material was pwified by silica gel
chromat ography to provi de net hyl o

4- (4- (2-tert-butoxy-2-oxoet hyl)-2-eyanophe oxykﬁ benzoate (11.6 s, 79%
as a white solid. [002311 Step B: Met hyl

4- (4- (24ert - but oxy- 2- oxoet hyl ) - 2- cyanop¥endv)tsenzoate (11.60 g, 31.57
mol ) was di ssol ved in dioxane (160 i) @ ¢ the solution was cool ed
to 10C in an ice bath. LiOH HZg@M—( , 37.89 nmmmol) was added
to the solution and the m xtug, s starred at anbi ent tenperature

for 5 hours. g%ﬂmﬁ(cgélj’cd Eg@?ﬁﬂwdygx lem}ug}ma m.loro(.iggummg)bf lcp'lngzaz

(200 mL). La
OH2C12. The CBIBTHEd ebrosisbycajpsea iy BANEH M CBGhn P DOBRG 88 over
My804, filtered through a Celitc pad and concentrated under reduced

pressure. The crude material was purified by silica gel




46 at anbient tenperature for 90 m nutes. The reaction was diluted
with water and the product extracted into ethyl acetate. The conbi ned
organic |layers were dried (MB504), filtered and concentrated to give
tert-butyl 2-(4-(4((4-chlorophenethyftearbanoyl)phenoxy)- 3-
cyanophenyl )acetale (0.40 g, 85% as a white solid after colum
chromat ography. 100233] Step D:To tert-butyl

2- (4-(44(4-chl or ophenet hyCcar banoyOphenoxy) - 3- cyanophenyl ) acel atc
(4.40 g, 8.96 nmol) in DCN1 (20 mM) was treated with TFA (20 m).
After stirring for 2 hours. The reaction m xture was concentrated and
the crude material was purified by silgca gel chromatography using a
gradient of 0.73%mMa Hs%cwts%%ma%%s&@%ms 18 %o Ghy, DGR

cont ai ni ng 0. 5% to provi
2-(4-(444- chIgﬁ%phenethyl)carbannyl pheno. xy) - 3-cyanophcnyl)acctio

acid (3.30 g, 84.7%yield). 'H NVR ¥aode®Hz, CD30D) 7.85 (d, 210,
7.65 (s, 1H), 7.45 %(d-(ti-(d:ﬁlln}qpheietB'ﬁtar()ﬁq,oyl)]ﬂr&qu)?-m%yl[(hd;yl)@&:ﬁécgd 7.20 (d,
2H), 7.10 (d, 2H), 6.95 (d, IN, 3.62 (m 4H, 2.90 2H). Exanple 45
2-(3-cyano-4-(4-(2,4-dichlorophenethylcarbav‘¥jtphenoxy)phenyftacetic
acid et etet 1002341 Prepared by the nethod. of Exanple 44
substituting 2-(2, 4-di chl orophenyOet hanam for

244- chl orophcnyl )ct hanam ne in Step D. 'H R'(400 MHz, COBC13,

Ch30D) 7.79 (d, 211), 7.65 (m 111), #(d, 111), 7. 40 (m :Hﬂ,

7.21 (m 211), 7.10 (d, 2H), 6;ﬁ§j(U{ 3.65 (m 411), 3.05 (
2E0. Exanple 46
2- (13- br omo- 4- ((adh?, GepHi: Gty Ok (9RQ@Q}?&J&%L&@&Q&M&ER@?W&&%RMAQ acetic

aci d
{Example 46 step C ; 30 mg, 0.058 mmol) was diluted with THF (1 mL) lollowed by the addition of
bis{tri-t-butylphosphine)palladium (0) (3.0 mg, 0,06058 mmol) and methylzinc chloride (0.087 m),

0.17 mmol). After stirring for 2 hours, the reaction was loaded dircetly onto a silica gel column,
cliting  with  hexanesiethyl  acetate (3:1)  to yicld  ethyl  2-{4-(4-((4-
chlorophencthyl)carbanioyl)phenoxy)-3-methylphenyl)acetale (20 mg, 76% vicld) as a clear oil.
|00241]  Stcp B: Ethyl 2-(4-(4-({4-chlorophenethyl)carbamoyl)phenoxy)-3-methylphenyliacetate
{20 my, 0.0443 mmol) was diluted with dioxene (500 pL) followed by the addition 6[‘ NaOH
{.0885 mt, 0.443 mmol) and 200.pL of waler. Afier stirring for 3 hours, the reaction was diluted
with cthyl acctate and ZN HCL. The fayers were separated and the organic layer was dried over
Mg80,, fillered and concentrated o yicld 2-(d-(4-((4-chlorophencthyl)earbamoyliphenoxy)-3-
methylphenylacetic acid (16,0 mg, 85.3% yicld). '"H NMR (460 MHz, CDsCly, CDsOD) 7.62 (d,
" 2H), 7.30 (4, 2R), 7.10-7.22 (m, 4H), 6.92 (d, 1H), 6.85 (d, 2H), 3.65 {t, 2H), 3.60 (s, 2H), 2,90 (1,
2H), 2,15 (s, 3H).
Example 49
2-{4-(4-(4-chlorophenethylcarbamoyl)phenoxy)3-(¢hiophen-2-yl}phenyl)acetic acid

oH



1002351 Step A: N-(4-chl orophencthyl)4hydroxybenzam de (1.5 g, 5.4
mmol) was diluted with DVSO (15 nL) followed by the addition of K2CO3
(0.89 g, 6.4 mmol) and 3-brono-4- 47 fluorobenzal dehyde (1.0 g, 4.9
mol ). The reaction was stirred at 85C overnight and then cooled to
anbi ent tenperature. The reaction m xture was diluted with ethyl
acetate and washed with twice with 10% sodi um car bonate, water and
brine, and then concentrated. The crude nmaterial was purified by
silica gel chromatography dining with hexanes:ethyl acetate (1:1) and
then 100% et hyl acetate to yield

N- (4- chl orophenct hyl ) - 4- (2- br onp4- f omigyl phenoxy) benzam de (1.6 g, 71%

yield). (002364,
4 Cas el or ophgnetL FS:J?’A Biiy] 2044 chipraphenciyl)arbemoylp Box'y)3brom?§:heny e

ot o oP 1 GRS Bep Oy im0 e s g il T AR ofleedty e et o
N, N, Nt r i mat hy [bisircnyipbpsisechaiedinm (i Qi ) S omidiand Dhiggzr bomite @2kl ) and
met hyl sul fi nylo(izeinby | Afled syingetodealRars, (o re3cliorOwas gurifediiEllich gel Hagnab@aBL | ON

was stirred aty 0 Guf %\an@clﬁwugcam <El rt@a)%ld %ylm?@ 1 .cm%hchc&‘gsiz) O

directly onto Sillca

Cere (% Oh A R rOrERRER R Wz‘we@a%‘?‘%%ﬂsﬁ PRI ol £ 1 0 2-
(met hyl t hi o) W3] ) E}PPen'bxy)%hzhﬁl(ﬂ@*‘{l[&m@“gh)')@@%DxllP@Fm)3(1!11(’}@'2371 St ep
C: (2) - N- (4- chiyprhapheaie (20 yb.)0:038-wridh bis cimed dith(didxa6e (B0 RISl byyehyditdn (et hy
| t hi 0) vinyl )Bh@u@ﬁ%bﬂﬂ@ﬁ'ﬂnﬂ?mﬁ?ﬂogL%mér inmﬁmn)g fo\ﬂaﬁoué ru@%ﬁsim\%th HCI
(8.9 m, 18 mJ%c)huﬂ:cﬁlaec?Pde H&Fdﬂel er% WCIG separat n«% eor qcla}r“a r G for 2
hours. -The redctty §81°& 76%3&331?3“[ BRI ST W iYta gel
col um el uti ng‘cw}ﬂssﬁa’ ﬁ%‘i@éﬂ‘éé"“@r{“ﬁ&?‘l to Helb - @bl chlorgpheng ﬁg?ib@rowr)@em)ﬁ
244444( 4- chl ¢higpinSanhényllajetcarith Xmmysi% pikld nodmhie s@idb HOMRRHS MHE| CReRE at e.
%0?222}1( it eﬁl k:D,onEbhsy(% 1), 7.64 (4, 2H), 7.45(d, m?,]m(d 2;)1),7;2%1 1H), 7|5h(a 2H)| 6)987053[ t

- -C @ enoxy ronophenyl ) acet at e
(30 ng, O. 058%@{@9% Mékﬁcuf@gg\j&m&%%}ﬁdl oxane ($00 AL) followed by the
addition of NaOH (0.093 m, O0.46 e¥d 200 AL of water. After
stirring for 3 hour &(6-(¢- ﬁeh'Pfelﬂ}e'leihﬂnrhmg'i)mdomtmﬂwﬂyhﬂetchsvd acetate and
2N HC1. The | ayers were separated and the ogganic |ayer was dried
over MgSH4, filtered and concentrated to ypehs

2- (4-(44(4-chl orophenet hyDcar bar noyl ) pl i epaxy) - 3- br onophenyBaceti e
acid (24 ng, 85%yield) as a white solid. 400 MHz, CD3C13,

CD300) 7.70 (d, 211), 7.60 (s, 1H), %ﬁj‘:s in, 3H), 7.19 (d, 2H),

3.5

7.05 (d, 111), 6.90 (d, 211), , 2.90 (t, 2H). Exanple 47
2- (4-(4-(4-chl orephenet hyl carb yl ) phenoxy) 3, 5- di met hyl phenyBaceti c
acid 1002391 Prepared by the et hod of Exanple 46 substituting

4-f 1 uor o- 3, 5- BPHdl hijPBe Fiw 2deHy@ehiqapienetysirsmplmeniidbrenseBicchy de i n
step A | F1 N#npld@OstepER4 mEDBEIBl) GEABRDYith THBQ nlLplfolloR &by the addibn 6 25 (d,

2H), 7.15 ( d, vigkd-butylphddphink)Salladitrh 40 (2.460g, 00046 Chmo2 4 pherdtBiodide (028 milo.) , 3. 58
(s, 211), 9gm&)1 Aﬂng} mng2f0r12§101(rs the tg_c'}mn was loaded directly onto a silica gel column and

cluted with hexanes:ethyl acclaie (3:1) to yield Ethyl 2-(6+(4-(4-

chlorophenethylcerbamoyl)phenoxy)biphenyl-3-yljacelate (15 mg, 63% yicld) as a clear oil.

[00245]  Siep B: Ethyl 2-(6-(4—(4-::blorophcnelhylcarbamO)'i)phcno.\y)hiphenyl—S-yl)acelale {10

mg, 0.0195 mmot) was diluted with dioxene (} mL) followed by the addition of NaOH (0.0389 mi,

0.195 mmol) and 200 pL of water. Afler slirring for 2 hours, the reaction was diluted with ethyl

acetate and 2N HCI, The layers were separated and the creanic layer was dried over MgSOs,, filtered

and concenfrated to yicld 2-(6-(4-(4-chlorophencthylearbamoyl)phenoxy)biphenyl-3-ylacetic acid

(1.6 mg, 16.9% yield) as a while solid. MS ESI negative M-H = 485,



Exanpl e 40

2- (44444- chl or ophenet hyl car banoyl ) phenoxy) 3- net hyl phenyl ) aceti c acid
0 ol (00240) Step A Ethyl

2-(4-(44(4-ehl orophenel I tyl)carbanoyl ) phenoxy) - 3- br onophenyf | acel at e
(Exanmple 46 step C, 30 ng, 0.058 mml) was diluted with THE (1 i)
foll owed by the addition of bis(tri-t-butylphosphine)palladium (0)
(3.0 ng, 0.0058 nmmol ) and nethyl zinc chloride (0.087 m, 0.17 mol).
After stirring for 2 hours, the reaction was | oaded directly onto a
silica gel colum, eluting with hexaneS'ethyI acetate (3:1) to yield
et hyl ‘

2-(4-(4- (ehlorophenethyl)earbanloylign paxy) - 3- net hyl phcnyl ) acetate
(20 ng, 76%yi 100

2l Caanohi obsiikeEReRy R b patres e Red by et ot o
(20 ng, 0.0443 mmol) was diluted with di oxane (500 [IL) followed by
the addition of NaOH (0.0885 m, 0.443 9% and 200. AL of {val or.
After stirring for 3 hours, the reactio s dibuted with ethyl
acetate and 2N HCI. The | ayers were sepa amd the organic |ayer

was dried over MgSHA, filtered and o rafed to yield
2-(4-(44(4-chl orophcnet hyl ) ca oxy) - 3- net hyl phenyOncetic
acid (16.0 ng, 85.3%yield) e NVR €400 MHz, CD3C13, CD30D) 7.62 (d,

2H), 7.30 (d, 10%%? sidp A Opaty 24 (4((mch16}e]pﬂ:)mm Q%os(lﬂhenoh(}gbmmrﬁ ophemvhcthate 2H)

2965 (t 214) ’(E\ampgzqm glcp’C % mz' 0. l9§ mmol),gEnicduancs )ohyl);%wny ronic ac: I)mg, (Fié@ rrpl e

2- (4-( 4- (4- chiPBPl Kefh 804 PelafbariByrd) ISR BO %A 9 AP Shrus- wreydiyd wihy Bac et
ic acid C AignancXDOH 45 dva Bt (epL)AThe Eecign| was purged three times with nitrogen and stirred at
2- (4- (44(4- chlsmc@pdwgaehlaymaqr\amwham@aa&uwnr&s Mamnmwfuau@w at e

(Exanpl e 46 S%&B:ﬁé{vl\%%ctﬂy s:f): QARITERY ). MR-l %h"ﬁ@%ﬁﬁgﬁ" Jrln;’( 0)

followed b he I - - but

(2.4 g, oyooéfE?“’ gy QPF&V‘QXQ“FFFEW %Seé"%“}dgm de (0.23 m, 0. 12 mmol ) .
After stirrindo24r SehouBs, the Eﬂa‘act |Zdh@\ﬁh@IOIpmkpmtfwlneftlﬂmbsy)pfmol\x)-é’a gel
chr omat ogr aphymem@bufni m@hewl-ts ke GHCHS, @NIBYyhmaORt dilud (i didxadeql WiLE! d
ethyl 2-(4- M(‘oﬁélw@ﬂ}'ﬂ%& L RRBER KLEY o d70 m, L35 mmob)and 300 L. of wagr, Afer siing for2

ear baroyl ) phe °W5y%d§&éﬁ‘va§?g' g B‘"‘é{" A rlchte anqu H—l@l %calayers \(cre seprrglcd ami3 2o el. d)

as a clear 0|
2- (4- (44(4- chpfem‘tsbwréh@tdmoy%m%aﬁwPrﬁﬁ@%sew - e Pl yptpeticdusing a

yQOphenypacet abistag 20 2ingearte@ge0 3@utimowilh Wadss dintthaboDICM tch  géld X 206e4-a500 pl)
foll owed by t BEodRrRbingktm@fphdasI 3 iy R RnyBhiphed-33BacHii Okl (BN 89@' f L of
water. After SE “h' Ii‘g“’&r‘ﬁ% %néﬁ‘esogganﬁ}'vﬁ’ﬂa"kﬁfvﬂy gﬁ)%o

et hyl acet ate’ 1 he organl C
Layer was dri & %?v’e?( oL o A 3 WPt (b 1)1 P &

2- (4- (44(4- ebP@r%ﬁéEﬂe@ﬁ%ﬁhSﬁl#bé?%ﬁﬁﬂyfl phenoxy) - 3-

(thi ophen-2-yl | phenyOrteetie acid (Bkamfes237% yield) as a white solid.
"H NVR (400 Mz, oy carba i tlopra ehyhace 7.45 (d,
1H), 7.30 (d, 210, Rﬁm Qt%)z”ﬁ'%'i‘(h& d'mzﬂ"? P@%@% t(%E%Qdm 210,
6.90 (d, 2H), 3.65 (m 4H) 2.90 (t, 21-1). OHarrpIe 50

0
N "
@/\,N
Ct o




2-(6-(4-(4-ehlo rep henet hyl carba m oyfi phenoxy) bi phenyl - 3-yDacetic
acid ci [002441 Step A Ethyl

2- (4- (444- ehl or ophenei hyl | ear banoyl ) phenow) - 3- br onophenyl | acet at e
(Exanple 46 step C, 24 ny, 0.046 mol) was diluted with THE (I i)
foll owed by the addition of bis(tri-t-butyl phosphine)palladium (0)
(2.4 nmg, 0.0046 nmol) and phenyl zine iodide (0.23 m, 0.12 mmol).
After stirring for 2 hours, the reaction was |oaded directly onto a
silica gel colum and

el ut edwi t hhexanes: et hyl acet at e( 3: 1) t oyi el dEt hyl 246- (444-
chIorophenethylearbanDyI)phenoxy)biphgmyl 3-yllacetate (15 ng, 63%

yield) as a cl 0 0, "
2-(6- (4- (4- ch|'@?£§bh§‘ﬁeth§f4‘ s §‘t"’ %) g"g‘ﬁmaﬁ’ﬁ““m Ppmge B bt e (10
ng, 0,0195 nmdtieD) opd &lacyd willer pikpecsy; F‘ﬁ“ﬂi 5k e 3rﬂﬂ)°‘>f*ﬁ|ﬂ1'd6<be@%rhwﬂt°he

addi tion of Na@Hsi¥@ B3BImipdics. B-BB&4-fayrbehzaldghniic 21008, (3193 afnolivard dbis(i-IAf t er
stirring for ZufigisSnc)phiibunt @AK126 §0.20@ ol ivkréldiaiel inbob BL ety kndag@eti@t € and

2N HO . The I Ghafiol Rh smrsmdfmaﬁ@u& h& &aﬁmssq,czlmax e fd ed

over MgSHA, filtered concentrate

2-(6- (4- (4-chl W&b‘héﬁé‘iﬂﬁw ‘b"éf%‘é%’ﬂ@ﬂ"b*ﬁ%h‘&i%’%ﬁ" PHERSPF 52t A Me aci d
(1.6 ng, 16. 9%hssralicliveras dricdmrsr MeSOs Blcrediand someqmmed. Hiseraieriokieas Hutiflesl wsingl 85

$0 Exanpl e 51 a biotage 40M cartridge cluling with he\ancscthyl acetele (4:1) to yicld 3-cyclopropyl-4-
2-(6-(4-(4- ehlﬂg&&g% gct@%b,g@nmm phenoxy) - 3' - (et hyl sul f onyfi bi phe

nyl- 3-yQaceti
) (4 (haas onl SEBhe R AT &%&Y&fﬁ&%f} e (504 ol R BRSSP
(Exanpl e 46 St I@O (gw@a 2 CO 1Yy, n")l) and cycloprop) 1-4-Muorobenzaldehyde (300
3- (met hanesul frgysh ):ph)amycladmr Olxir@ctiiowaelstir&B5 T omanizhi) TRGGctizmnas dopled1dC2 CO3
(80.2 ng, 0.58h mpérat@@ﬁiluaﬂ\(lﬁagnc@la!&zaa?mﬂhcmlh I\Qccm&ﬁﬁmln)cmw&he

diluted wth %S’A?ﬂ'}%nc( .ﬁ\d %%enn%eaq 'ﬁﬁ@rmgg m{‘c:!“al was d)ur" f%cd lgdlh% gel c%gmalo%ﬂaﬁl\a 'Sl'h

purged three tines en_an

reacti on was &8Bpeadh éﬁ‘t’,f“’? Brlawdia Pk oy ?"i}“dﬁr‘n"f%°hé?'°§*le‘\‘°lhﬂh“ Gerioresrim
el uting with fexéphasylbafpide @eef®i.1) to yield ethyl

2- (6- (4- (4- chlwrsophaspest Ryd-Ciddidpmmanyi-)- plaﬁla@e(pyl)a-rezmylphenow)bmum.dc (160 mg,

(et hyl sul fonﬁbmﬁp%dﬁmﬁwmﬁ 50, B S50 Mot (A4

St epB: Et hyl 2- ear barm phenoxy
(et hyl sul fon f‘ﬂfﬁ" Riypeiban ‘i‘?’&ce 01)1135°‘|%1m| "‘%as % | uted

wi t h di oxane mpthyieuifinyKresthigsigegthdys (94 he, aa@mtmc’bﬁ' heyfeactda Gpy hé!Gd 270°Crd 1. 3%
nmol ) and 300 stiied fbr 20bursvaThepactioAfvbsetioles tid Ndade gjreéuip bnicka shiod eiscplubrh@utihgeact i on
was di | uted \thuh e}l Rl A6 §leBt @) m@sémo?dbhm B-4- Eﬁﬂﬁlokr@p\(ﬁgﬂdé@ﬁ&lr@ﬁ@ar ated

and t he organi (mlah g@%}a {nyl)v\ﬁanoxjgbcn?amldegl%g g, Jle\5§§

concentr at ed. SI ng bi ot age 121 cartridge

eluting with ©9%d} ni¥¥hafol / Dcéﬁ)rl\a&cwé'reapmzlh‘e@wmmpr I-4-(2-(methylsuifinyl)-2-
chl or ophenet hyesghbsintytelopdienanideX10Big, AEI0 mpbisws fibed VilhBiCpbesyd 1.9 y| ) ace
t 'Se ?Cl d (7 58r179molf3he'§aﬁs% WP Elnbltirreakck hJWRTI{emon ; oléelRiGokdd d.@?@i@a 8. 05
|(H) , |7_|?38 (d, b:%t 2}% e ﬂacﬁelé \ulhg} Tges Lllmspanﬁ QSI%%%% é&)’dﬁ_(ﬁ%%% 85 (d,
1H), 3.75 (s, c!@iopl)cncthg)cgﬁm?yaphc@ﬁj -3-cyglopepp: @cnylgf_q)ate (7§ mg,y7. .f)acldz F.Da\\hp_:xarrm e
52 solid.
244- (4- (4- chl posphegigt hyt:car baneyfii phe@explnsshyslyibabrieyyf i acet
c acid cyclopropylphenyDacetate (70 mg, 0.146 mmol) was diluted with dioxane (I mL) followed by the

addition of NaOH (0,293 ml, 1,46 mmol) and water (300 uL). Afier stirving for 3 hours, the reaction

was dileted with ethy] acetate and 2N HCl. The layers were scparated and the organic layer was

dried over MgSQOs fillered and concentrated to  yield  2-(4-(4-((4-chlorophenethyl)



0d 51 1002481 Step A: A flask was charged with cycl opropyl
magnesi um brom de (29.6 nm, 14.8 mmol) and pl aced under nitrogen.
Zinc chloride (141 m, 14.8 mmol) was added and the reaction was
stirred for 20 m nutes. 3-Brono-4-fluorobenzal dehydc (1.0 g, 4.93
mol ) and bi s(tri-tbutyl phosphi ne)pal |l adium (0) (0.126 g, 0.246 mmol)
were diluted in 600 pL of THF and added to the reaction m xture.
After stirring for 4 hours, the reaction was heated to 50C and
stirred overnight. The reaction was cool ed and quenched with
saturated NH4CL and extracted with DCM The organic |ayer was dried
over MgSOa, filtered and concentrated.s2The material was purified

using a bi ot aggbAGMueRkY-5-bydeRopfprbtatdc Mddtd’@ REETEIN idﬁ;shy\lhueasaﬁt age

(4:1) to yiel Sy £ . 5%

yi el d) 100249(_1:}“’3'{‘EE‘%\T"@OF‘&R1 D), ;wéﬁﬁ'ﬂ DAS 7106 £10% W gy (504
o 183 ol YMRAE a6k S AR CORBER(D B YA SRR 370 g, 2. 74
mol ) and 3-cycl opropyl-4-fl uor obenﬁahdeﬁyde (300 ng, 1.83 nmmol) were
added. The reacti onzuasshibrogheihdchbem WReddtydRtthyiphb)at8edi on was
cooled to anmbient tenperature, diluted with gthyl acetate and washed
with twice with 10% sodi um car bonate, water nSI brine, and
concentrated. The crude material was purifikd by silica gel

chromat ography eluting with hexancs: et hyl tate (3:1) to provide

N- (4- chl or ophenet hyl ) - 4- (2-cycl opr opy1- 4- Dr Byl phenoxy) benzam de

(160 ng, 20.9%vyield). 1002501 Step G
N- (4- Chl or ophenet hyl ) -4- ( 2- cycl N or nyl phenoxy) benzam de (160
ng, 0.381 mmol) was diIuted Wi HF (8 at) followed by the addition
of N, N, Nfrini n|u dr.oxi 0086 0.191
nmol ) and rneﬁ##ﬁ (E’p Vi I'({] {Jm 'g]ﬁrp%’ ')é"f\ ’°Tfpbf@ “cﬂi%l)

The reaction \R%E“Pfféé‘t‘%& 6‘573(9 "ﬁ‘i‘?ﬂ"’%‘t"l“ﬁ‘eﬁét‘i‘ t“ mb) fobinypddby Uy pditin@Bict i on

was cool ed and.itbs@idediptisphizafelropenaivhigomallagin(iDas ge l0.069 mueinand Shlgtdineig Wi t h
et hyl acet at e @@ nyio85 fmal). After stirring for 4 howrs, the reaction loaded dlrcclly onto a silica gel

(2) - N- (4-chl orgmen iy | b~ L8y %J,ppa yhmg},( g x,I,SUJ(L b l) - 2-

met hylthio)vin nza
{0028115t epb (-%@?\@ S AR >'°a°°' P sk Bby | 4. (2- (et hyl s
ul finyl)-2- (1A8234)y| §4pi B) Wxi%(‘)—(&ﬁéﬁ@xwm@mmwuéph(n&@m tthylphe®@ @@ Mol )
was. di | ut ed Wi(]hhlg]‘lﬁﬂﬂm&ﬁﬂvaﬂhlulccﬂ.wﬂﬂhoﬂﬂﬂGb@ uL) iBake@ 6y thoaddiftlr s REbISt 1 I 1 ed
for 4 hours. an#@QE'n%I) Was dﬁ%h?aiir %Q s&rﬂ@%ghﬂk lﬁQJaJHYn “Qipi lﬂ;’lr:cf?l

5: gf ggg i ﬁ)Sll car t I’ I d acta% and 2%1] lﬂltl and :h’"' la)crs \xmxsg'pqgtﬁd el'thc. X’gamc i%ycr was gne cwer

chl or ophenet h%gﬁ% 5l Pe e eprHE o X3P crde renred! B PwiFA by ikivgt! paemstesily (70
Ny, 77.0% yi eklading agiha l0yicOWDEM| iod yicl® 02@-241((4-chlorophencthyl)earbamoyl)phenoxy)-3-

gt glog IrEE) hy: Zﬁémsépﬂéizﬁmﬂ?h@(ze@mm;lmjDg@rm&r@gm@b X'Mi)i(d32H),730 @
I OX
(1 i) follo ?“B‘Vﬁ%?mﬁ £ 55030 B T bR M e B g

wat er (300 pLyH After stirring for 3 hours die reaction was diluted
with ethyl acetate and 214 FICl. H‘e&ad’r@ﬁers were separated and the
organi ¢ | ayer wn@4-@Eeii@chh@btRylcarlvimbtphenbiy)-4-@he@Gs ) sMRGEOL)ERdaGa t O
yield 2-(4-(44(4-chl orophenethyl) 52

ear banoyl ) phenoxy) - 3- eyel opr opyl phenyl )acetie acid (50 ng, 75.9%
yield) as a white solid. tH NVR (400 MHz, CD3Cl13, CD30D) 7.65 (d,
211), 7.30 (d, 211), 7.15 (d, 211), 7.10 (d, IN, 6.90 (m 414), 3.65
(t, 2H), 3.60 (s, 211), 2.90 (t, 211), 2.05 (m 1V, 0.80 (m 2H),
0.62 (m 2H).



Exanpl e 53

2-(4-(4-(4-chl orophenet hyl car banoyl ) phenoxy) - 3- et hyl phenynacetic acid
OH Et 0 O 1002531 Step A: Ethyl

2- (4- (444- chl or ophenet hyl ) ear banoyl ) phenoxy) - 3- br onophenyl ) acet at e
(Exanmple 46 step C, 30 ng, 0.058 mml) was diluted with THE (1 i)
foll owed by the addition of

| y- bi s(di pbenyl phosphi no) f errocenedi ehl oropal | adi um(11) (4.8 ng,

0. 0058 mml ) and diethylzinc (0.13 m, 0.15 mmol). After stirring for
4 hours, the reaction |loaded directly onto a silica gel colum,
eluting with 5-50% et hyl acetate/ hexang to yield ethyl 244444(4-

ehl or ophenet hypear banoyDphenoxy) - 3- et hyl phgnyBacetate (10 rug, 37%
yield). [00254) Step B: Ethyl

2- (4-(44(4-chl or ophenet hyl ) ear banoyf | phe ovﬁ 3- et hyl phenyl ) neet at e
(10 mg, 0.0215 nmol) was diluted with. ane. (500 pL) followed by
the addition of NaOH (0.0429 m, 0.215 and $ drops of water.
After stirring for 3 hours, the reg t istMited with et hyl
acetate and 2N HCl, and the | separ & &. The or gani c | ayer
was dried over NgSO4 f||te nd oonncentrat ed. The crude materi al

was purified aph I uti.n h %aveOH DCM t o
yield 2-(4- (4?%55% L lo"ro {Rﬁjﬁa &Bﬂmﬁﬂxﬁagg h)ﬁhe%y’)%%mm’pgny acetate
et hyl phenyl ) ad&erre AQ:usaP (2 nggzﬂo’é%“v%lla Aove M, meplB@rd3 4 CD30D)
7.65 (d, 211) (metyiS@onfigphenAbdionic atid X B-10b, R nfnwl} werbHilutewiBGliofang (1 Bl Ijajer 3. 62
( m 2H), 3.40 s pL) Tdmwed - R Qaditlon of 3&'{51’&1;)&85@ 6.6b77 D), THe- rehstion Was puied -

Exanpl e 54 o
will nilrgeen an shrrcri at 55 C for 12 P urs The rcaclujn was (oolcd ﬁxd [:onccrllt ted, yT|h$ bi phen

2- (6-(4-(4-chlorophiene carb pheno
y1-3-yl)aceti 6:51% el l.algrBup in mm!mal DC and ‘purified by s t@lge![cy%riphgstclélwg R £ hyl
2- (4- (444- chl bropttretckyd YEiribady Fyh Réhdx4elogehireiapinoriyheesifat
(Exanmpl e 46 s {ufmyi&)fondifhiphea-3-0)abtibié (20 kips yicld5R 08 132 ng, 0.23 mmol) and

4- (et hyl sul Eda%n{) @enyl bor oni egyn DS;W: %’g( luroﬂnenl@ylm %(3_4.d| |l uted
@ 8p

th d 300 d f
\gd( PPll?,g)s Zn?s."?f“* )‘""“ﬂ)"tﬂh‘f‘?‘}'g FH?E?F‘ 3&%8?‘? ’o‘?’r"xﬂlﬁ‘% ﬂ’i’ ‘d‘l‘e\c/)é] f’ﬁ

ni trogen and &l by he AddtGTERENTOHH0.0626 g FFsgnmoly prd 39%&8&‘1&6% Ha direplt ed
ari d concent r ated, heTheior esdigeiovitvasy| dcadcand BAHA., rThekyais vae sefahd dadube

pur ![ fi ![ ed( liy bejgdnﬁalagﬁlwag %&”@%Pgﬁg@@byﬁlte@' bai EbceMalbd) GURNEE LGN .
acetate

246- ( A- ( 4- chl (c)i‘lt[}o(r)o %ncﬁélfaﬁbarroélzu %10\ i ?v? g]sulfog}?b hcnal,-3 -yacelic acid (10 mg, 52.5%

(et hyl sul f ongfd!)n ESPPé‘Hle DChy CPLO A & 2[h 670G 20 AN AT 8P U8, 735 &) ear
~0il. [002561 1H),7.25(d,2H), 7.15 (d, 2H), 7.05 (d, IH), 6.85 (d, 2H), 6.55 (t, 1H), 3.63 (m, 4H), 3.05 (s, 3H),

St epB: Et hyl 2- ¢.60¢( #( 4- chl or ophenct hyI car bam)yl ) phcnoxy) - 4' -

(et hyl sul f onyl ) bi pheny1- 3- yf I acel ng, 0.0338 nmol) was
diluted with di oxane (1 niL) addltlon of NaCH (0.0676

f ol
nm, 0.338 nmmwl) and F‘ ft su'f%ﬂ'ﬁ'{ ‘5 f0L.,3 hours, die
reaction was dil ut edim%%ome Hwe ace ;él he xz e"f—%fmmf'ﬁe Iayers wer e
separated and the organic |ayer was dr| ed gr- MgSH, filtered and
concentrated to yield 2464444-

chl or ophenci hyl car banmoyDphenoxy) - 41- ( et sy|.f ghyl ) bi pheny1l- 3-yBacet

ic acid (10 ng, 52.5%yield). (400 Mz, 3%, CD30D) 7.90 (d, 2H),
7.70 (d, 211), 7.60 (d, 211), 7.40 (s, ), 7.35 (d, tH), 7.25 (d,
2H), 7.15 (d, 2H), 7.05 (d, 7% - | 2H), 6.55 (t, 111), 3.63

(m 4H), 3.05 (s, 311),2.90 (t5#2H). 0
[00257]  Prcpared by the method of Example 14, substituting 3,4-dichlorobenzenamine in Step E
with 2-(3-trilluoromethytphenyl)ethyanamine. MS+ S51.1 [M + 1]



Exanpl e 55 2-(3-(net hyl sul f onam donet hyl )-4-(4-(3-
(trifluoronethyl)phenet hyl car banoyl ) phenozy) phenyl | acetic acid 54
Exanpl e 56 2-(3-(nethyl sul fonam donet hyl)-4-(4-(4-
trifluoromethyl)phenet hyl ear banoyf | phenoxy) phenyl )acetic acid C Pso
1002581Prepared by the nethod of Exanple 14, substituting
3, 4-di ehl orobenzenunitte in Step Ewth
2-(4-trifluoronethyl phenyDet hyanam ne. M5+ 550.9 N + |]. Exanple 57
2-(4-(44(1-(4-chl orephenyl)cycl opropyl ) et hyl car banmoyl ) phenoxy) - 3-
(et hyl sul f onam donet hyl ) phenyfl acetic acid

54

Example 56

2-(3-{methylsulfonamidomethyl)-4-(4-(4-
triflluoromethyl)phenethylcarbamoyl)phenoxy)phenyl)acetic acid
)

CH

H‘S.Ma

N

Fic °

[00258| Prepared by the method of Example 14, subslituting 3,4-dichlorobenzenamine in Step E
with 2-(4-triflugromethytphenyl)ethyanamine. MS+550.9 [M + 1.

Example 57
2-(4-(4-((1-(4-chiorophenyljcyclopropyl)methylcarbamoyl)phenoxy)-3-
(methylsulfonamidomethyl)phenyl)acetic acid

0

CH

[00259] Prepared by the method of Example 14, substituting 3,4-dichlorobenzenamine in Step E
with (1-(4-chlorophenyleycloproyl)methanamine. MS - 541.1 [M - 1].
) ’ Example 58 '
2-(4-(4-(4-chlorophenethylcarbamoyl) phenoxy)-3-(nicotinamidomethyl)phenyl)acetic acid

c. @an{@

[00260] Step A: A mixture of feri-butyl 2.(3-cyano-4-fluorophenyl)acctate (1.32 g, 5.59 mmol),
N-(4-chlorophenethy!)-4-hydroxybenzamide (1.85 g, 671 mmol}, and potassium carbonate (0.93 g,
6.70 mmo!) in DMSO (10 ml) was stirred at 90 °C for 1 day. The reaction was cooled, diluted with
ethyl acetale, and washed with 10% aqucous Nz, CO,.  The aqueous layer was back extracted with



OHN ,M1l." o ci- [00259] Prepared by the nethod of Exanple 14,

substituting 3, 4di ehl orobenzenamne in Step E with

(1- (4-chl orophenyfl eycl opr oyOret hanam ne. M5 -541.1 [M 1]. Exanple

58

2- (444- (4-chl orophenet hyl ear banoyl ) phenoxy) - 3- (ni cot i nam donet hyl ) phe

nyDacetic acid 1002601 Step A: A m xture of ten-butyl

243- cyano- 4-f | uor ophenyl )acetate (1.32 g, 5.59 mmol),

N( 4- chl or ophenet hyl ) - 4- hydr oxybenzam de (1,85 g, 671 mml), and

pot assi um carbonate (0.93 g, 6.70 mnd) in DMSO (10 mM) was stirred

at 90C for 1 day. The reaction was coabed, diluted with ethyl

zgc eL at ei anfl \éyaﬁ !a‘?am.vmgtcfargatlaﬁ%s&ﬁu@wdﬁmmamwimﬁm;qaqosamane,l dRdRer WAS
ack extracte e.. .The or. o ,

coi ned. s R 37 5l pics SREL AR Gt s ALARN, 1ok Hialif

sul fate and cohiefiaardint oFfpsthy pogaehanats &P a PhvhaseaBenarct s tMsT | i ca

gel chr omat ogriidtiy-chlosdphseibpigarbgineyiiphenogyd-hethrophenyRefeta§ 508 £, H8H).

acet at e/ hexang@ndip @90 & hyle aeeiBajie/ 1A WEhGhIHBEbikblNphendky)-3-

- - ehl A
(4- (40 (4 el OrBpURRRLINPFRS RASBYRLANE R 737 SUARPRNRINAR G St

St epB: Tot er i - BITPSAE Pt Bra "R QOGP BHEFHY 15 P hattey e ER Ry - 3-
eyanopheny Bac @tsat anbignt @gpeggture, Tip oagtipnopay filieryd @d prnceryrtedzto pivegerihybil 22(4-{4n

nmet hanol at an@kigiiphchohpabaabipienois{andaetyDRanotedd 0.(0s,028. g) and the
reaction was fohdfzf e8le BAR i RurP & ARAD Qbs- A ENOBRA BB bRy IRLAAL

e AU SRS ochd L Do hef i SR SO 2

( (4- chl or opheR&PmptoR.ced Hetreyine) Bdie mb RPN r3op ardicHomsting (Hmhensgimdat et at e
(0.160 g, 15%pmbient temperature for 1 hour. The reaction was loaded onto a silica ge! samplet and the product
wos  eluted using a gradient system of 0.5% methanol/ dichloromethane (0 5%
methanol/dichloromethane to provide /ert-butyl 2-(4-(4-((4~chlorophencihyljcarbamoyl)phenoxy)-3-
(nicotinamidomethyl)phenyiacetate (0,005 g, 275%).
100263] Step D: T'o s solution of ters-butyl 2-(4-(4-({4-chlorophencthyl}earbamoyl)phenoxy)-3-
(nicotinemidomethyl}phenyl)acetate (0.005 g, 0.008 mmol) in dichloromethane {1.0 ml) was added
TFA (1.0 wl) and the reaction was stirred at ambicnt iemperature,  Afier 1 hour the rcaction was
concentrated to  give  2-(4-(4-((4-chlorophenethylearbamoyl)pheroxy)-3-(nicotinamidomethyl) ~ ~
phenylacetic acid (0.005 g). MS -449.1 [M— CO2ZH].
Exumple 59

2-{4-(4-(4-chlorophenethylcarbamoyl)phenoxy)-3-({pyridine-3- -
sulfonamido}methyljphenyl)acetic acid
o

@
LS
5 N

[72\Y

s} o0
H
o
CI

o

OH
H
N

[00264]  Prepared by the method of Example 58, substiuting nicolinoy] chloride hydrochloride in
Step C with pyridine-3-sulfonyl chloride hydrochloride. MS -578.1 [M - 11,
Example 60

2-(4-(4-(4-chlorophenethylcarbamoyl)phenoxy)-3-({1-methyl-1 H-imidazole-5-
sulfonamido}methyl)phenyl)acetic acid



100262] Step C. A mxture of rert-butyl
2-(4-(4-((4-chl orophenet hyl ) car banoyl ) pheno3.y) - 3-

(am nonet hyl ) phenyBacetate (0.015 g, 0.030 nop, nicolinoyl chloride
hydrochl ori de (0.007 g, 0.039 mol ), and triethylamne (0.013 m,
0.091 mmol) in dichloronethane (1 m) was stirred at anbient
tenperature for 1 hour. The reaction was | oaded onto a silica gel
sanpl er and the product was eluted using a gradient systemof 0.5%
met hanol / di chl oronet hane to 5% et hanol / di ehl or onet hane to provide
tert-butyl 2-(4-(44(4-chlorophenci hypcarbanoyl ) phenoxy) - 3.

(ni coti nami donet hyl ) phenyfl acetate (05905 g, 275% . 1002631 Step D:
To a solution of ten-butyl

2-(4.(44(4-chl orophenet hyl ) ear banoyl ) phen J

(ni coti nam donet hyl ) phenyl ) acetate (0.00 dy Q\008 mol ) in

di chl oronet hane (1.0 m) was added TFA nﬁ)"éhd the reaction was
stirred at anbient tenperature. After reaction was
concentrated to give

2- (4- (44(4-chl orophenet hyBear ?gﬂg;f oxy) - 3 (ni col i nam donet hyl )
phenyl )acetic acid (0.005 g - [M - CIQFU Exanpl e 59

2-(4-(4-(4- chIoroPhenetherarbanDyI) henoxy) - 3- ( ridi ne- 3-

sul f onani do) mé®i7l ) B’FPérﬁWé{fEfﬂi"é"fgb‘i'“alga-f“?&'“"’i“?f”/‘o" PRI GLEFT B par ed
by the net hod Sef C #hd oy lEnidusiathsifenylstipridg M3i-Bbt MWhdy| chl ori de
hydrochloride in Step Cwth pyridim@mﬁeﬁulfonyl chl ori de

hydrochl ori de. Ms -578. 1y 4-(4':%6? Ln@!h rbamoylphenoxy)-3-((6-
2- (4-(4-(4- chloropheneth mﬁhhﬁﬁmah%ﬂ @ﬂ@%Mlmﬁn citibnditet hyl - 1 H-i mciazo

| e-5- sul fonami-do) net hyl ) phenypacetic a
Nr';.

@Nnr@o !

[00266] Prepared by the method of Example 58, substituting nicotinoy! chloride hydrachloride in
Step € with 6-(dimethylamino)nicotinic acid. MS -585.2 [M - 1].
Example 62

2-{4-(4-(4-chlorophenethylcarbamoyl)phenoxy)-3-((2-(4-
fluorophenylsulfonamido)aretamido) methyl}phenyl)acetic acid
: , BN L

OH

]00267]  Prepared by the method of Example 58, substituting nicelinoyl chloride hydrochleride in
Step C with 2-(4-fluorophenylsulfonamido)acetic acid. MS -608.4 {M ~ CO2H]).
Example 63

2-(3-((6-aminonicotinamido)methyl}-4-(4-(4-
chlorophenethylcarbamoyl)phenoxy)phenyl)acetic acid



56 ci 1002651 Prepared by the nethod of Exanple 58, substituting

ni cotinoyl chloride hydrochloride in Step Cwth

1-met hyl -1 n-imdal c-4-sul fonyl chloride. M5 -581.2 [M- 1]. Exanple
61 2-(4-(4-(4-chlorophenet hyl carbanoyl ) phenoxy) - 3- (( 6-

di met hyl am no) ni cat i nam do) net hyl ) phenyl )acetic acid 0 Cl /002661
Prepared by the nethod of Exanple 58, substituting nicotinoyl

chl oride hydrochloride in Step C with 64di net hyl am no) ni cotinic acid.
M5 -585.2 [M- 1]. Exanple 62 2-(4-(4-(4-chlorophenethyl carbam

oyl ) phenexy) - 3- 02- (4-

f I uor ophenyl sul f onam do) acet am doi net kyl ) phenyl )acetic acid Cl

oH N NH

b L

nn,@c’ N
A

o
|[00268]  Prepared by the method of Example 58, substituting nicotinoy! chloride hydrachloride in
Stcp C with 6-aminonicotinic acid. M8 -557.1 [M - 11

Example 64
2-(4-{4-(4-chlorophenethycarbamoyl)phenoxy}-3-({dimethylaminno)methyl)phenyl)acetic acid

CH

e
N'Ma

o]
0, S

[00269]) Sicp A: To a stirred solulion of rertbutyl 2-(3-(aminomethyl)-4-(4-
{phenethylearbamoyphenoxy)phenyljacetate (0.015 g, 0.030 mmol) in methanol (I mi) was added
acetic acid (0.012 ml, 0.212 mmol), sodium cyanoborohydride (0.010 g, 0.152 mmol) and
paraformaldchyde-(0.007 g, 0,152 mmol). The reaction was stirred at ambient temperature for 1
hour. The reaction was loaded di::cctly onto a silica gel samplel and the product cluted using a
gradient of 0.5% methanol/dichloromethanc to 3% methanol/ dichloromethane to provide fers-butyl
2-(4-(4-({4-chlorophencthylxarbamoyl)phenoxy)-3-({dimethylamino)methyl)phenylacetate  (0.005-
g, 0.010 mmol).

|00270] Step B: To tertbuiyl  2-(4+(4-{{4-chlorophencihyllcarbamoyl)phenoxy)-3-
{(dimethylamino)methyl}phenylacetate (0.005 g, 0.010 mmol} in dichloromethane (1.0 ml) was
added TFA (1.0 m1) and the reaction stirred for 1 hour at ambicnt temperature. The reaction was

concentrated ] give 2-(4-(4-({(4-chlorophenethyljcarbamoyl)phenoxy)-3-
{(dimethylamino)methyl)phenylacetic acid (0.005 g). MS -465.1 [M - ],
Example 65

2-{4-(4-{4-chlorophenethylcarbamoyt)phenoxy)=3-({(IN-
methylmethylsulionamido)methyl)phenyl)acetic acid



1002671 Prepared by the nethod of Exanple 58, substituting nicotinoyl
chloride hydrochloride in Step Cwth

2- (4-fluorophenyl sul fonam do)acetic acid. M5 -608.4 EM - CQ21-1].
Exanpl e 63 2-(34(6-am neni coti nam de) nmet hyl ) -4-(4-(4-

chl or ophenet hyl car bar noyl ) phenoxy) phenyl )acetic acid 1002681Prepared
by the nethod of Exanple 58, substituting nicotinoyl chloride
hydrochloride in Step Cwith 6-am nonicotinic acid. M5 -557.1 N 1].

Exanpl e 64

2,-(4-(4-(4-chl orophenet hyear banoyl ) phenoxy) - 3- ((di net hyl am nno) net hy
| ) phenyBacetic acid Cl [ 002691 Stegg A To a stirred

OH
NSS.Ma
o a0
H
/@/\,N, /(j
Cl °

[00271] Step A: To a stirred solution of ferr-butyl 2-(3-cyano-4-flucrophenyljacetate (1.00 mg,
4.25 mmol) and methyl d-hydroxybenzoate (776 mg, 5.10 mmol) in DMSO (20 ml) was added
K+CO; (704 mg, 5.10 mumol). The reaction was heated to 90 °C overnight via an oil bath. The
reaction was diluted with ethyl acetate and 10% aqucous sodium carbonate. The aqueous phase was
extracted with cthyl acctale and the combined organic layers were washed with 10% aqueous
sodium carbonate and bring, dricd over MgSQ., concentraicd and purified by silica gel
chromatography to give mélhyl 4-(4-(2-tert-buloxy-2-oxocthyl)-2-cyanophenoxy)benzoate (1,08 g).
[00272] Step B:  To a stimed solulion of the methyl 4-(4-(2-ferr-butoxy-2-oxoethyl)-2-
cyanophenoxy)benzoate (1.086 mg, 2.96 mmol) in 7N ammonia/methanol (30 ml} under nitrogen
wos added Raney Nickel (25.3 mg, 0.296 mmol). The reaction was purged with a hydrogen balloon
and stirred under hydrogen overnight. The reaction was filtered through GF paper and the solid
calalyst was rinsed with methanot and cthyl acefate. The filtrate was concentrated, and the crude
product was purified by silica gel chromatography to give methyl 4-(2-(aminomethyl)-4-(2-terr-
Eulo.\:y-Z-oxoclhyl)phcno.\'y)bcnzoalc (0.69 g). '
[00273] Siep C: To a slirred solution of the methyl 4-(2-(aminomethyl}-4-(2-rert-butoxy-2-
oxoelhyl)phenoxy)benzoale (690 mg, 1.86 mmol) in dichloromethane (6 ml) was added pyridine
(225 pL, 2.78 mmol) followed by methanesulfony? chloride (287 pL, 3.71 mmo!). The reection was
stirred at ambicnt temperature for 4 hours, after which time additional pyridine (1.5 eg) and
mecthanesulfony! chloride (2 ¢q) were added. The reaction was stirred for 20 additional hour and then
diluted with ethyl acetate and IM HCI. The aqueous layer was extracied with ethyl acetate and the
combincd organics washed with brine and dried over MgS0s. The crude product was ther purified
on the Biotage Horizon {(40+M, 5%1075% B:cthyl acetate) to give methyl 4-(4-(2-fert-butoxy-2-
oxc;ethyl)-2-(mcthylsulfonamidomcthyl)phcno.\)')bcnzoale (0.754 g).

[00274] Step D To a stimed solution of the methyl 4-(4-(2-rerr-butoxy-2-oxoethyl)-2-
(methylsulfonamidomethyl)phenoxy)benzoale (745 mg, 1.65 mmol) in DMF (10 ml) was added
Mol (155 gL, 2.48 mmol) followed by KiCOs (343 mg, 2.48 mmol), The reaction was stired at
ambient temperature for 3 hours, then diluted with ethyl acetale and 2M HCL. The aqueous phase
wag extracted with ethyl acelate, and the combined organic layers were washed with brine and dried



solution of ten-butyl 2-(3-(am nomethyl)-4-(4-

(phenet hyl car banoyl ) phenoxy) phenypacetate (0.015 g, 0.030 nmmol) in
nmet hanol (I m) was added acetic acid (0012 m, 0.212 mol), sodium

" cyanobor ohydride (0.010 g, 0.152 mmol) and paraf onnal dehydc- (0. 007 g,
0.152 nmmol ). The reaction was stirred at ambient tenperature for 1
hour. The reaction was |oaded directly onto a silica gel sanplet and
the product elided using a gradient of 0.5% nethanol/dichl oronet hane
to 5% net hanoU di chl or onmet hane to provi de ten-butyl
2-(4-(44(4-thl orophenet hyl ) car bamoyf | phenoxy) - 3- ((di mrhyl am no) net hyl
) phenypacetate (0.005 g, 0.010 nmol). ;4002701 Step B: To terr-butyl

2-(4-(4-((4-chlo et carhb e .
((di met hyl am nocf nﬁ%q—P "'Hym&l N ac E‘?E%é %913 @gré%%“érdphbfﬁm m 4(4§12
di ehl or omet hare-bpay @'°T?F‘§Y‘)%é “ﬁﬁﬂ‘é“(ﬂmﬁﬂﬂ?“’(°la“'(‘5‘°)ﬁf‘ yRbeRgbFEoat @648 on
stirred for 1eemsr &tp &nbirentstided nplaios tofl rrethyl BHE (2r@rebatby Gaxopdy-2-(N-
(Z:O?Ze?zr ?E zd tmé’l )ﬁl‘h \41@11-2 ylsuII‘onam:do)memyl)pheno\'y)benmate (370 mg, 0.797 mmol) in dioxane (8 ml)

chl ono ar ha e
((di t net hyl ani“&g} ﬁ? % dEf AR ARG DI 86?(%;%8‘6“"“)‘2 TR MR
Exanpl 6 65 2- (4 dwc@a AL S RNt 28
met hyl met hy| s &Ck G agwodphasetshexkdriptieth ithlopoetapccandhé ambi@or@iic layefs 6827 1]
Step A: Ton StshddechihSuhd) brid QiRcdOfverCMgSOM I THE crude product was purificd by silica gel

2-(3-cyano-4-1f| nyBgcet (1 il 0 W
4- hydr oxybenzoar#g{gi%ﬁ ROC! e "?“%mm‘%?&z%m?‘”@%@”%ﬁ*&gd k2008

(704 ny, 5 10 VB ng’Pcé‘é B V#é%zslﬁgat ed to 90 C overnight via an
oi | bath. The [0kt femT: i g st seletiaol dil4 (Brieasbtppr-2-exectiy - @N-aniimp®02aque ous
sodi um car bongkulonanlifuanetigiipiatiHbiaEd (A e el aadedd WAt @es kylo.1axet at e

and the conbi Rsth of AR fi ha%eL %dae@rmAV»@%ae,cL 15 Qg Oz GO i Um

g?{ Ibggatggl agﬂf IF: BFL%B 85’% Q/ ﬁ%o?l}%']'hlc rcnc((:on \\asdqulc%\uth wal crzpéjc\tracleded by
4- (4- ( 2- t en- biyitoseyl et %tcﬁgﬁr“ﬂ%@ﬁ?aﬁféﬁﬁéﬁﬂd‘%wfﬂéﬁ‘ﬂ8%‘@‘”( Yes Ty
[00272] Step BudeTmodest Stas rpuriiel $lsitidai @h cigdmabhghymet byl ser-butyl 2-(4-(3-((4-
4-(4-(2-r en4bbmompaenca.ymme&ﬂwh)oxﬁsm&maﬂmtnmqwmﬁaamm&nﬂmg% ng
2.96 nmol) in mmni a/ met hanol (30 m) under nitrogen was added
Raney N ckel 296 mmol ). The reaction was pur d with a

hydr ogen bal | i?Bﬁ Ian"ﬂ“"st |Gr red thdér et ogetioby & ni GheS! T Fedlcet i on
was filtered thproohsuphyBEbpeyehenonirel(i-methyisfhing- yb!d@lahvylsmcﬂmmcnrllaﬂeled with
nmet hanol and @by, 0.@%@i0d indlichidbiethint {lial) Sis @IAWETSA (00K, e réadlibrehs stimétdL t he

crude product ,was kdud B% R fb b @nctiEliedC Mie QR AALARE Yred Rriflh ¥

met hyl

4- (2 (am nomePHIFSe 4T} ?@frf"?“ﬁ‘[“’gg&?h?m@}?ﬁ&’ﬁ}/ Q’%}Weﬁ?)x?)"bezrﬁgé@e (0. 69

8) chlorophenethyl)carbamoy[)phenoxy)-3-((N-methylmethan-2-ylsulfonamido)methy)phenylacetic
acid (0.0123g), MS+531.0IM +1].
Example 66
2-(3-cyano-4-(4-(phenethylcarbamoyl)phenoxy)phenyl}acetic acid
Q



[00273] Step C. To a stirred solution of the nethyl

4-(2-(am nomet hyl )-4-(2-rert-butoxy-2- oxoethyfl pheno.v)benzoate (690
nyg, 1.86 nmol) in diehloronethane (6 mM) was added pyridine (225 pL,
2.78 mol ) followed by nethanesuifonyl chloride (287 pL, 3.71 nmol).
The reaction was stirred at ambient tenperature for 4 hours, after
which time additional pyridine (1.5 ca) and nethancsul fonyl chloride
(2 cc) were added. The reaction was stirred for an additional hour
and then diluted with ethyl acetate and 1M HCl. The aqueous | ayer was
extracted with ethyl acetate and the conbi ned organi cs washed with
brine and dried over MgSO4. The crudegproduct was then purified on
zh(e 48'( otage HaghAPN bR miihedf miob? 2 AL+ GG fkauk G081 YorFEL NY!
oxoet hyl ) - 2- ( r?ﬂ?rﬂ%ﬁ“%’l) TOHERPUBRHEE (A% PIERERSHEHPYR P& eh 787G |
1002741 Step [n2:lot RMSStandstireediat 8BE. U Repy hdag fhe tedsiion westedpipd, loaded onto a silica gel
4-(4-(2-terr- bﬁtpﬁ%y&p%dlﬁm&ﬂmh)soh@n syslem gradient of 0.5% methanol/ dichloromethane to 5%

(met hyl sul fon gmat hylhRReRaxy) benzoate. ( 745,y 1. 655% (&IA,Q, DVF
rug,

(10 M) was a foIIovved by K

2.48 mmol ). T gg’t’ﬁmé’bpwg@f"%}“?@ﬁwo nbi ent tenperature for 3
hours, then d|l?°&i9bd3199| Bh efohy| solafiont it efaity! 2NG-piEp-4-Griphenciijudeey) phase
was extract ed plivhdsphetyinydiatcaicled gtie? mastdictlbreneGoribhsiddid @ g ahTRA hhYer S

were washed Wid b, Deak ifeddDshnEf &eestmmé%mzveﬁoumm w3 SonehidEandEd UT €
was purified b

tert - but oxy- 2- Xd)f ‘a%uﬁ"g% ?f’ﬂﬂoﬁgﬁﬁg%ﬁ‘a@ W’X“m]%hg°‘§)gl|°lfq§aﬁ‘é%1“cfgg tap; #hyl ) phe

noxy) benzoat e M5¢? O2H]f 00275] Step E© To a stirred solution of

met hyl Example 67
4(4.(2-rerr-but qxyzzr(mqqasrtamr)emam%&mislwhm&a@p@n,mhmlat.@nam do) met h
yl ) pheno:i.y)benzoate (370 ng, O. mmol ) in di oxane (8 nl) was

added a solution of LiCH m)nohydrate (43. 5 )y, 1.04 nmol) in water (2
m) (0.1M solution 4:1 dioxancAvater). Theiteaction was stirred for 5
hours, then diluted wi th dichl oronethane a N The aqueous
phase was extracted w th di chl oronet hane.and The conbi ned organi c

| ayers were washed with brine an oo er MgSO4. The crude product
was purified by silica gel chro ography to give

4-(4-(2-terr- butox 2 oxoet h - 24N- et hyl net han- 2-

yl sul f onam doy49#%ek h H'eﬁéﬂifﬁ‘{ 9y ofithe 4‘3&’%13 (riguopmghylienalieh@o@HIlst ep F:
To a stirred 3$&0rmblh (ymN{m‘chlorophcncLhyl)dh)dm\')bcn/am:dc {359 mg, 1.30 mmol) in DMSOC (3 ml)

4| (4| ]£2 ter'([j Rrhst 006y K%OP@MJ‘Y%)IM&)GME mﬁJﬂXJaJ@mW%forZ hours and then q

yl sul f onam do y Clod,; | ), ,an
HATU (46. 5 mgﬁwé nﬁg?é cp%%q "Pﬂ1£° bl R %YQ“BT]"@“%.% oL,

0. 133 nmol ) fB‘l‘q“’H ¥1jglpn 9?“‘“’8"1(9)?4 #henypet hanami ne (11.2 pL, 0.111
mmol ). The re#BilionSiepas Bdi | utTed wi tshlutinat exf athrtd-cldorerhaatyB-d-(ddprinyi-2et hy|
acetate. The qomhimadpRagRkhaSidANVEr2s Washed minbif b [THF e mndvadided over
MySO4.  The Crtg tsﬂﬁnglg?:g&mﬁéﬁémﬂyfo 135! £ Hooimoh! il b By M ATREORLAPNY T O

Ohi or ophenct IR LLAEL 1L ARRIAP SR T PALCAHA DGFFURAM do) ret

chl or ophenct h
hyl ) phenyQacetaled logded orolbsilisy gl sappigt 2 the product was eluted using a gradient of 0.5%
St epG Toast i r makhsddithoto el@hert€ 5 n2tiinylldedadabdéide. Isolated (Z)-N-(4-chlorophenethyl)-

chl or ophenet hx@q%&m?h%%%%%ﬁﬂ%%ﬁﬂ% cim@ﬁa&a%zdl” $84ab orgam do) m

et hyl ) phenyfi gce ) was
added TFA (SO%FOQ[”°d$ he%r Vet P%aFfd ﬁé?s"rgg?m'%“rmé’?m at “aAi e J?@Qr%‘é’ﬁ"ai
for 4 hours aked 4mslin 8GE &Mt rat ed. . The crude product was t hen
purified by preparative TLC (20% met hanol / di chl or onet hane/ 0. 5% AcOH)
to give 244(44(4-

chl or opheri et hyDear banoyl ) phenoxy) - 3- (( N- et hyl net han- 2-yl sul f onam do
) met hyfi phenyl )acetic acid (0.0123 g). M5 +531.0 I M + Exanpl e 66



phenoxy) phenypacetate 0.120 g) in 2 m of dichloronmethane was added 2
m of TFA and the reaction was stirred at anbient tenperature. After
1 hour the reaction was concentrated and dried under vacuumto give
2- ( 3-cyano- 4- (4- (phenet hyl car bar noy1) phenoxy) phenyBaceti c acid (0. 100
g). M5 -355.3 (14 - CO2H]. Exanple 67

2-(4-(4-(4-chl orophenet hyl carbanoyl)-3-(trifhtoronethyll phenyl)acetic
acid C [ 002801 Step A To a stirred solution of the
4-fluoro-3-(trifluoronethypbenzal dehyde (177 pL, 1.30mmol) and
N—(4-ch|orophenethyl)-4-hydroxybenzanide (359 ng, 1.30 nmol) in DVbO
(3 mM) was added K2CO3 (270 ng, 1.95 The reaction was stirred

at 95C for 2 hours and_thep djr C
chr omat ogr aphy*%¢¥! ¢PeS1 (?&r\g@ﬁ}ﬁ%‘?"féﬁq’gﬁ‘i %{/‘?”fmgﬁgﬂh g" el "ﬁ%?mm 2
(trifluoronet Kyifnoheshylohinpalhenamide@ 230, 5587 mmpf) waspdigpBA! {in cthanol) (0.993 mi,
St epB: Toasol utiiopmnedtndtKe-r@dibiticaip RETPEEdY hoji Zhe(rdetibrosasRodceniated, loaded onto

\(/v; ;' ;ggg{joxz E.Y.l[ LQP@?%&%%&Q%&B gﬁ,g(a%laé 5% QmﬁQc%m@ﬂIEQJnés b Rsol bl ( S nl)
fol | owed by bé%%‘&?){“]%‘%“‘f et hgf r%o A hggr(o@lg' 3‘(5’21@13*&?“ ”’% ‘h‘g%vm mol )

and t he react i(afroiarehyighenyljagsiate @tlﬁsﬁcﬁél%ﬂ?@asﬂéﬂ’iﬁ” ithe reaction was
cool ed, | oadedoozsst oSiep Bi |To Gasolgieh oSahypi-aH4-@reblotdhecthhaduwerhpivasy)et ut ed

lr*'rZ![ Egnnglr gﬁ: Qﬂﬁuo@&cﬂa@l)pﬁc&?lﬂ@&nbm@i ¢ d)'Sf(hrthﬁ Qmmmﬁ @DL5% was edded
?"'5 ﬁb ﬂ]%(%% g,é 6% mm@ andlcgt &fy:) \\\}altc b arT Eﬂc[ﬂ{ﬂ wasfs{| n'cg F' y ]I I')ovfr ’I‘hT

4- (442- (et hyl uor one pheno
xyl benzani de (®ig20s d"““"?9"“0“’)6‘&/?“%1‘%)‘”5@%?'%1‘b "P’I‘.@"&"pﬁféﬁf"’éﬂ“ﬁg‘&?‘“ﬂb a 4:1
m xture of ol efifmani @eantrtg!, ThEledeonterdovarmitifed byalica g Sromstearhplghi ciuingtvitly | n

t he next stepa, a@nlnl]c@(b%&zﬂaetlﬁﬁoﬁmmﬁomﬂ_eﬂane contnining 0.5% AcOH to 7% methanol/

(2)-N-(4-ehl Or%ﬁé?%@ﬁ&gy 4-4(s%- (%s{hylos?),r&ldm;)@ %(ﬁmoasé&eh.hs 0) vi ny

%{ual i,
lazjdgd l(\/EI‘,IrI ]E: ﬁ(‘)’rttg'fr{‘ghfiyly"f‘"’%“ @Mﬁ i °“ aﬁtl ol%{"{%eat ed

to 70C for | @iz GREDYESAR ©1 ¥R, WA E. et 284w !DI76h6da 48t dsi | i ca
gel and the progiugt sslHit2ay 7.2554, 0 g 8.8 He RIi.02A06 @f 337 2,24, 3.56 (£ T = 6.8

acet at e/ hexangs 0. of %= Ry byyacet at et hexanes. |sol ated et hyl
2-(4-(444-chl orophenet hyl ) car banoylﬁ)_ghqen&v) 3-
(trifluoronethyl)phenyHacet at c P 82.1%vyield) as a while
solid. 1002831 St &4 fi‘lsmahes*éh?'mfPW')a're"‘ét?ﬁwa"Whe"ﬂ)P"’N"m acid

2- (4- (4- ((4-chl or ophenet hyl ) car banoyl ) phenoxy) - 3-
(trilluoronethyl)phenypacetate (0.165 g, 03326 nmol) in nethanol f THF
(1:1), 5 mM was added LiOH 1120 (0.0684 g, 63 mmol ) and 3 drops of

water, and the reaction was stirred for 1 en The reacti on was
diluted with ctlw acetate, washed with HCl and brine, dried over
magnesi um sul fate and concent rWde material was purified
by silica get chronmatography, ing With a gradient of 0.5%

met hanol /' di clgysap n‘s‘t&pma A8a @.wamiua.lomso@mpﬁ%ﬁqmmm?% TRt R -

di chl or onet ha i
2. (4 (4 ((4 Cﬁlﬁ}éﬁg @ﬁp ﬂ rc cth n%:éc?l’o”ﬁ%%hlg%ﬁer which time a solution of tert-

car banoyf | pheh‘&l% -o§ang-t P‘i’°f°P’ﬁ‘BP"6‘i‘$t B3 ehneTY 13 BB & W drpie6itd g) .
MB +478.3 [ M inls.at 180G NVR rgeeti@Owavisirned GOBIODYA 1B #9sf¢riod 3 Naplhnaining 76l ( d, J
= 83 Hz, 2H) THF £8ME 20.086lH1. , The'redai@on (v& acidiiedwidh 2@ Helzand ellH}led with & dedthye. J =

2231?) H23 E6 ( ¢ ?hczcgmlfmgd ggamgs Rrelten w%lu_% witl] bl sl dQcQ o(zc'r Iﬂﬂgs ¢ co:ﬁcelzu']atet

2+ (4L (- (4- chPBRBOROREERTY HiEF B4 ABTPHHE B ) * S"&“’"&%{ﬂ‘b boto SOETRL o 0r

aci d acetate/hexanes Lo provide fers-butyl 2-(3-cyano-4-flucrophenyljpropancate (0.140g).



Cl OH ON 1002841 Step A: To a stirred solution of diisopropylanm ne
in2mM of THF at -78 C was added n-butyl lithium (0.61 nml). The
reaction was stirred for 30 mnutes after which tinme n solution
otter:-butyl 2-(3-cyano-4-fluorophenyl)acetate (0.300 g) in THF (2

m ) was added dropwi se over 20 minutes at -78C. The reaction was
warnmed to O C and then transferred a flask containing 2 mM THF and
Mel (0.080 m). The reaction was acidified with 2M MCl and extracted
with ethyl acetate. The conbi ned organics were then washed with brine
and dried over MBSO4. The concentrated product was purified by silica
gel chromat ography using a solvent sysgpem of 5% to 50% et hyl

acet at e/ hex anq?% F olyl ﬁasi §dd c]ﬂ}éidyl-am z(err but'yl 2 (3 -cyano-4- ﬂuoro%neni %@gz g§o 070

2- (3-cyano-4-f 'WF @wp ‘i)anoat

flask was chareydd °’E°F|’°‘t° pidrgyybonzamids (L0 'd'@I °'I"’515't‘ff‘6fa (SIL df ate
(0.070 g), N- (mdofdMS@ranrrtieed @it 9 {G fpr afe dry dheosegtonas Hivh dein fighlotogghayd and and
pot assi um car hedaitvih {4 0Fhé ogonic taffer has BdilceRl, dil/Bed MyBOL, Mikrid, inecbnaitrat®b C f or

one day. The rgaghi aﬂnmaparmmp ol &sr AhGRbEY Qﬁnguma\eﬁ@,qtcm&b@d Wi th

wat er. The organi c er was col tered,
and concentr ag%l °““'1'ﬁ°§ RS SRR 13;:2 ?'\Aﬁg {){fﬁi"’?‘ﬁ@alﬁ’ﬂ%f!gﬁ"rl?p?ﬁ“ﬁ@ [

chr omat ogr aphyyseekeatlprergront @28 sol vent system of 5% 80% et hyl

acet at e/ hex anq@:@ﬁvacgt erc: but yA nasL was  charged  with  rerrbutyl  2-(4-(4-((4-

2- (4- (442, 4- digghly Bﬁ%ﬁ%ﬁck J;bﬁ?&%&xyamﬁ' g in 1 ml of

cyanophenyl)pro ano

St epC: Af | askwASERAF "‘é%lw tlﬁ’? A ““8 T?ﬁ“ﬂd?d‘zf sfired for 1 hour. - The reaction was

chl or ophenet hyEesr wﬁwwwéﬁﬁw)ls *eé%lH‘b%?élwyﬂ"?"shaﬁﬁﬁwip@"w 098 ()
inlm of diehbplicanpripamnieadii@osds) s afio.MMMAL. and the reaction was
stirred for 1 hour. The reaction wagaapé@entrated and dried under

vacuum | sol at ed f Xy) - 3-
eyanophenyl )propa% 3( %?2(64 BIWG%QW?a%%WpJﬁI@% P ﬁ%ﬁ.&*}é{;ﬁml e 69

2- (3-cyano-4-(2, 4- dlchlorophenethylcarbann phenoxy) phenyl ) pr opanoi c
acid CI [002871 Prepared by the nethod of atpl e 68 substituting

N- (4- ehl or ophenet hyl ) - 4- hydroxybenzam de {1y step B with

N- (2, 4-di chl or ophenet hyl ) - 4- hydr oxybenzam dg>eV5 +483.0 [M +11

) /@/\«Hr@,

[00287] Prcpared by the mcthod of Example 68 substituting N-(4-chlorophenethyl)-4-
hydroxybenzamide in sicp B with N-(2,4-dichlorophenethyl)-4-hydroxybenzamide. MS +483.0 [M
+1].
Example 70
2-(4-(4-(4-chlorophenethylcarbamoyl)-3-methoxyphenyl)acetic acid

OH

Foasod

[00288] Step A: Methyl 2-(4-hydroxy-3-methoxyphenylacetate (0,204 p, 1.04 mmol), N-(4-
chlorophencthyl)-4-iodobenzamide {0.200 g, 0.519 mmol), 2,2,6,6-tetramethy)-3,5-heplanedione



Exanpl e 70 244- (444-chl or ophenet hyl car banoy1l) - 3- net hoxyphenyfl aceti c
acid ci 1002881 Step A: Methyl 2-(4-hydroxy-3-nethoxyphenyfl acetate
(0.204 g, 1.04 mmol ), N-(4- chl orophenethyl)-4-iodobenzam de (0. 200
g, 0.519 mmol ), 2,2,6,6-tetranet hyl-3, 5- hept anedi one 63 (0.00956 g,
0. 0519 mmmol ), Cu(1)Cl (0.0257 g, 0.259 mmol) and Cs1CA3 (0.338 g,
1.04 mol ) were stirred together in NW (2 m) for 1 hour. The
reaction was | oaded onto silica gel and the product Wtted using a
gradi ent of 5% et hyl acetate/ hcxanes to 100% et hyl acet at ei hexrut es.
| sol at ed net hyl

2-(4-(4.((4-chlor ophenet hypear barmoyl ) ghenoxy) - 3- net hoxyphenyftacet ate
(0.105 g, 44.6% I 0028 a

sol ution of ﬁ?%ﬁ & %lﬂm ﬂ?f"ﬁ'% h]%gr? %ﬁggnme"io& "ﬁ%cfg(r} @p"hmﬁ“m;/) - 3-
met hoxy pheny patned tasc@erero\m@a%m@for (0104 Fherfppggion wes Haquaamw}amtﬂle&mfuﬂl 3
m) was added ciadlsing {bradD o3 cthd ackBEhermos to ) 00%AfhY! @ectaBhedneyUlsaerd metehCt | On
was quenched \M@L (- Ehiotbne Ry %A}Lalﬁ@n@naﬂwi hﬁw@{;@d@g@%ﬁ&m@)@; antyady i nto
et hyl acetate. £, Eiganl c layer was washed with brine, dried over
magnesi um sul Talat’ e "8fd concentrated. The crude material was purified
by silica gel ROEPhniERBr Ahhipiution)of meyl 2-(Hd-6-<ogphepethylrsbargy Dpfynos)s3-

met hanol / di ¢chheherpdinrete (006 G Hrmp) inOnecbalAEHA - B)mwes a7&4/HaCH (0.100

met hanoUdi chl qf @BRIRANE AGS B ki) rEbeliok Pas 8o Gtd) 10t of 2N GICI Slethelicdekd 4 ( 4-

;b' ggog&eglete{‘ﬁgs L08Ry BNERR A &g@ﬁ%&é&%ﬁmﬁ, m@fat,ed%vc?.ﬁag.gs.gng 041

(bt, NH), 7. 76\1lfctaand ?nmugc@Tpimdcﬁ[ﬂ)al wasfpu?f l(yd: ica jcl rogtal%graﬂy clu%ﬂ:h 7 23

L e (e Y R
v 1h lchl ng S, co AcOH)= e

; (734(:;';;]022') arZalnoy1)phcnoxy}-‘.’a-mclhowphcnyl)'lccuo acid (0.041 Fl 68. l';/”o yield} as a y) phen

yl)acetic aci gh'ﬁ—?%&l\]ngJN% {fﬁ 8%@@%& gg{@my’%m'stl fra 5%pb$gﬁ(on of

2- f | uor o- 4- hy a6 XyBBNESI(® ) adt Bs TRISRE, 11 7%%??“%#”&\#‘"(3‘% Y2 at

anbi ent t enpenny 184es, B 5.66 (@dded HEAT.86 536 748z 2H). 41 Mol ) and DI EA (268
uL, 1.54 mmol ). The reaction was stghngenfor 30 m nutes and then

reacti on vas ot PrSIeSyaERaRp R B helPu PR iR ARl N

wat er and di chl or onet hane. The aqueous | ayerjiwas extracted with
dielil oromethane and the conbi ned organic [hy&s were washed with
brine and dried over MBSO4. The crude pro was purified by silica
gel chromat ography) to give N-(2,4-dichforobh&hethyl)-2-fl uoro-4-

hydr oxybenzami de (0.420 g). ?' n}(@’
o] F

ci

{00290]  Step A: To a stirred solution of 2-fluoro-4-hydroxybenzoic acid (200mg, 1.28mmol) in
DMF (3 ml) at ambient temperalure were added HATU (536 mg, 1.4]1 mmol) and DIEA (268 pL,
1.54 mmol). The reaction was stirred for 30 minules and then 2-(2,4-dichlorophenyl)ethanamine
(193 pL, [.28 mmol) wag added. The rcaction was stirred overnight, then concentrated and diluted

with waler and dichloromethane. The aqueous layer was extracted wilh dichloromethane and the
combined organic layers were washed with brine and dried over MgS0s. The crude product was
purified by silica gel chromatography) to give N-(2,4-dichlorophenethyl)-2-fluoro-4-
hydroxybenzamide (0.420 g).

[08291} Sicp B To a slimed solution of N-(2,4-dichlorophenethyl)-2-fluoro-4-
hydroxybenzamide (420 mg, .28 mmol) and rerr-butyl 2-(3-cyano-4-fluorophenyl)acelate (361 mg,



1002913 Step B: To a stirred sol ution of

N- (2, 4-di ehl or ophenet hyl ) - 2-fl uor o- 4- hydroxybenzam de (420 ng, 1.28
nmmol ) and rert-butyl 2-(3-eyano-4-fluorophenyftacetate (361 ng, 64
1.54 mmol) in DMSO (6 ml) was added K2CO3 (265 ng, 1.92 mmol). The
reaction was heated stirred at 70C for one hour. The reaction was
then stirred at 90C overnight. The reaction was diluted with water
and ethyl acetate. The aqueous phase was extracted wth ethyl acetate
and the conbi ned organic | ayers were washed with 10% Na2CO3 and
brine, dried over MSO4, filtered and concentrated. The crude product
was purified by silica gel chromatography to give iertbutyl 2-(4-
(442, 4-di ehl Or;@pmﬁaﬁh ItMsd @ﬂm Jd)x,éo,J(ﬂsslg.g qgh‘%ﬁ\&?)‘ﬂe récu@y@aam@@nyf | ac

St (a'ile ( 222015; lg{ﬁ %)t gﬁ' é ﬁlgfhf’ﬂ re%‘.tson wasl cn um:cg a%m \'BmlgI'ILQHIc reacuone\\gs butyl

f1 uor ophenoxy Yt C%‘ﬁﬁ?bf‘i‘éﬁ%’ ﬁ%“ef‘%“&“%iﬁ‘aﬁ“rﬁ“s e A Hhyblegial d the
di chl or onet harenbinaisrgartkdeels WereAashdvéth HNEOpmd buins dristl pverMe8O0f @reredandour s
and then concegfbdumi@ahe chbSprdascthehe punBdd ef iRh chﬁmmgfaﬁhp o@fc y.bdgA 2@Ar ati ve

wes col | ect ed o it b e BRI =l ARBLORbISTLC 577! 27
provi de 2-(4- (1%292] 4Step C: Ff)o a stirred solulion ol' lert butyl 2-(4 (4-((24 dlchlorophe:%ﬂxyl)carbmnoyl)-3-

di chl or opheneffiioypleert)&axyehenyBacfita (b g h@Fformo)) iiBlichlyrampthri eisaldedTét | e
acid (0.0042 ghe rbibdh (AQRkedMdZ2 nduBADen SncéurdCl: The/dhudé Mitcriad s pudficbly (d, J

= 7.8 H, 1/1 mpfém' %L@TO&*MHOVC)?S%%?O d@lblorgmcmﬁ'%p Tlﬁg’nppLoEna)c’ chxmz Qvaé d 1

(m 4. 15') 05 SR 54 i pighitop g iy ropnns L b b 2634 0

2- (3- eyano- 4- figigpheghicabimatdireatrdyts cardplemdirtty pried%y po HEMMR) acet i ¢
acid OH ON (480 MHz, CD,0D) & 7.70-7.74 (m, 2H), 7.6( (d, ) = 7.8 Hz, 1H), 7.43 (s, 1H), 7.33(d, ] = 8.6 Hz,
1H), 7.26 (d, } = 7.8 Hz, 1H), 7.13 (d, ] = 8.7 Hz, 1H), 6.88-6.94 (m, 2H), 3.52-3.65 (m, 4H), 3.05 {1,

J=7.0Hz 2H).
Example 72
2-(3-cyano-3-(4-(2,6-dichlorophenethylcarbameoyl)phenoxy)phenylacetic acid
o]
OH
CN
o]
a o]

[00293]  Stcp A: TFP Resin (1.33 mmol/g; 2.872 g, 3.820 mmol) was placed in a vessel and
DMA (5 mL) was added to swell the resin, The vessel was placed on a shoker for 15 minutes, and
4-(4-(2-reri-butoxy-2-oxoethyl)-2-cyancphenoxy)benzoic acid (1.500 g, 4.245 mmol), DIC (0.7311
mj, 4.669 mmol), and DMAP {0.5704 g, 4.669 mmol) were added to the mixture and the vessel was
placed on the shaker, The mixture was filtered, washed with DMA, THF, dichloromethane, and
ether, and air-dried to give 3.11 g of the resin bound (4-(4-(2-tert-buloxy-2-oxcethyl)-2-
cyanophenoxy)benzoale,

{00294] Siep B: TFP  resin  bound ester  (4-(4-(2-tert-butoxy-2-oxocthyl)-2-
cyanophenoxy)benzoate) (0.1968 g, 0.09840 mmol) was added to a vial. THF (2 ml) was added and
the resin was allowed io swell. 2-(2,6-Dichlorophenyljethanamine, (1M in THF; 0.08200 ml, 0,082
mmol) was added to the vial and the vial was place on a shaker. Afier 16 hours, the mixture was



1002931 Step A: IF? Resin (1.33 mmol/g; 2.872 g, 1820 mmol ) was

pl aced in a vessel and DVA (5 m..) was added to swell the resin. The
vessel was placed on a shaker for 15 m nutes, and
4(4-(2-reir-butoxy-2-oxoet hyl)-2-eyanophenoxy) benzoie acid (1.500 g,
4.245 mml ), DIC (0.7311 m, 4.669 mml), and DVA? (0.5704 g, 4.669
mmol ) were added to the m xture and the vessel was placed on the
shaker. The m xture was filtered, washed wi th DVA, THF,

di chl oronet hane, and ether, and air-dried to give 3.11 g of the resin
bound (4-(4-(2-terr-butoxy-2-oxeet hy0-2- eyanophenoxy)benzoate.

[ 00294] St epB: TFPresi nboundester (4-(43(2-rert-butoxy-2-oxoethyl)-2-
cyanophenoxy) beneéatdehe (Gn 1868scq) widOTHFOB A0 2miyro e comignedtidfedluim vas vi al .

THF (2 ) Wa%on@edﬂ@aiunad?f-iauwa BrednlS TR AR “@Idke@mq nbiDva@WiR bive rer- ouy2
2- (2 6- D chi Orzﬁ(@ Q?E ¥ (ih oro#anct?ﬁ)m rbmgdépp(wno\g ’ir-](?rano y]ﬂwt?!g%ﬁadkg wh '&? Q§$ mol )

was added to eon as
hours, the nl%Fﬁ?@e%&§”“@§mﬂgﬁﬁﬂﬁgﬁm&nd the resin was rinsed mnth

TI-1F (3 X 2nde29sTh&tercofbi neder Bl s @Y4eid-{(3ndichiorsphangyierninrogipedexyiider
reduced pressyhfphehfRefi&G Hik QoA oIk BGonddNE @nldiniRany @GRIVIETEAG) VE

tert-but yl 2- , A for 45 ted under reduced
(4444( 2. 6- di CF‘: sadded ftcr st: %gl }er 3mB1utes nsntuﬁc was conc)cnlr under r(e)FL; eehr;sspuracéoet at e

(0108471 i - ano s bRy ey o P O TG
purification. 1002951 StepC:.ten- ButBmple73

2- (4- (442, 6- di chl orophenet @udhabihasmyda)bphanhadypBayiicai@ahenyBacet at e
(34 mg, 0.065 nmmol) was dissolved in dichlorprmethane (lid) and TFA
(1m) was added. After stirring for 45 mnu S5 the m xture was
concentrated under reduced pressure to givd
2- (3-cyano-4-(4-(2, 6- dlchlorophenethyleardﬁﬁ

acid (0.034 g), Exanple 73

2- (3-cyano- 4- (4-(4-fl uorophenet hyl carpa )phenoxy)phenyl)acetic add
0 1002961 Prepared by the netgfiﬁfﬁf |l e 72 substituting

2- (2, 6di ehl or ophenyft et hanam n Step B wth

2-(4-fluorop hﬁ%ﬁet l-l'?'cparc Eg mcthod of Example 72 substituting 2-(2,6-dichlorophenyl)ethanaming in
Step B with 2-(4-fluorophenyi)ethanamine.

-%I)phenoxy)phenyBacetic

R Example 74
2-(3-cyang-4-(4-(3-methoxyphenethylcarbamoyl)phenoxy) phenyl)acetic acid
o
OH

CN
o
H
MeO N
|ChE: :
[00297}  Prepared by the method of Example 72 substituting 2-(2,6-dichlorophenyljethanamine in
Step B with 2-(3-methoxyphenyl)cthanamine.
Example 75
2-{3-cyano-4-(4-(4-tert-butylphenethylcarbamoyl)phenoxy)phenylacetic acid



Exampl e 74

2- (3-cyano. 4- (4- ( 3- mret hoxyphenet hyl ear banoyl ) phenoxy) phenypaceti c

acid O MeO 0 1002971 Prepared by the nmethod of Exanple 72

substituting 2-(2, 6-di ehl orophenyfl ethanam ne in Step B wth

2- (3- met hoxyphenyBet hanam ne. Exanple 75

2- (3-eyano-4-(4-(4-tert-butyl phenet hyl car banmoyfi phenoxy) phenyl t hcetic

acid 66 1002981 Prepared by the nmethod of Exanple 72 substituting

2- (2, 6-di chl orophenyl)ethanamne in Step B with

2- (4. rerhbutyl phenyl ) et hanam ne. Exanple 76

2- (3- cyano- 4- (4- (4-trifl uororet hyl pheff®t hyl car banoyf | phenoxy) phcnyfl a

cctic acid FaC T
' OH

Wraesd

100298}  Prepared by the method of Example 72 substiluting 2-(2,6-dichlorophenyl)ethanamine in
Step B with 2-(4-rert-butylphenyl)cthanamine.

Example 76
2-(3-cyano-4-(d-(d-triflugromethylphenethylcarbamoyl)phenoxy)phenylacetic acid
(]
OH
CN

0
H
oY .
FaG o
[00299]  Prepared by the methed of Example 72 substituting 2-(2,6-dichlorophenyl)ethanamine in
Step B with 2-(4-trifiuoromethylphenyl)ethanamine.

Example 77
2-(3-cyano-4-(4-(3-chlorophenethylcarbamoyt)phenoxy)phenyl)acetic acid
Q
OH
CN

)
e M AT
oY
[00300] Preparcd by the method of Example 72 substituting 2-{2,6-dichloropheny Pethanamine in
Step B with 2-(3-chlorophenyl)ethanamine,

Example 78
2-(3-cyano-4-(4-(3-Muorephenethylcarbamoyl)phenoxy)phenyl)acetic acid



[ 002991 Prepared by the nethod of Exanple 72 substituting

2- (2, 6-di ehl orophcnypet hanamine in Step B with
2-(4-trifluoronethyl phcnyfl et hanam ne. Exanpl e??

2- ( 3-cyano- 4- (4- (3-chl orophenet hyl car banoyl ) phenoxy) phenyl ) acel i c

acid 0 [00300] Prepared by the method of Exanple 72 substituting
2-(2,6<lichlorophenyl)ethanamine in Step B with

2- (3-chl or ophenyl ) ct hanam ne. Exanple 78

2- (3-cyano- 4- (413-f 1l uor ophenet hyl ear banoyf | phenoxy) pttenyl )acetic
acid 67 0 1003011 Prepared by the nmethod of Exanple 72 substituting
2- (2, 6-dichl orophenyl )ethanamine iii Sfep B with

2- (3-fluorophenyeet hanam ne. Exanple 79 @

2- ( 3- cyano- 4- (4- (4- mret hoxyphenet hyl car banoytJehenoxy) phenyl | aceti c
acid 0 OH

CN

o

{003031]  Prcpared by the method of Example 72 subslituting 2-¢2,6-dichloraphenyl)cthanamine in
Step B with 2-(3-fluorophenyl)cthanamine.

Example 79
2-(3-cyano-4-(4-{4-methoxyphenethylcarbamoyt)phenoxy)phenyl)acetic acid
9
oH
CN

o

0o
T
’©/\/ N
MeO

[00302]  Prepared by the method of Example 72, substiluting 2-(2,6-dichiorophenyl)ethanamine
in Step B with 2-(4-methoxyphenyl)ethanamine,

Example 80
2-(3-cyano-4-(4-(4-methylphenethylcarbamoyl)phenoxy)phenyl)acetic acid
O
DH -
CM

o
H
i
Me °
[00303]  Prepared by the method of Example 72, substituting 2-t2,6-dichlorophenyl)elhanamine
in Step B with 2-(4-methylphenyl)ethanamine
Example 8]

2-(3-cyano-4-(d-(4-methylphenethylcarbamoyl)phenoxy)phenyl)acetic acid



NNONNNIIDNNDN

2

Me0OO 1003021 Prepared by the nethod of Exanple 72, substituting
- (2, 6-di chl orophenypet hanamne in Step B with
- 0- nret hoxyphenyfl et | mmam ne. Exanple RO
- (3-cyano- 4- (4- (4- met hyl phenet hyl car banoyl ) phenoxy) phenyf | aceti c
cid O M [003031 Prepared by the method of Exanple 72, substituting
-(2, 64l ichl orophenyfl ethanamine in Step B with
- (4- met hyl phenypet hanam ne Exanpl e 81
- (3-cyano- 4- (4- (4- met hyl phenet hyl car banoyl ) phenexy) phenypacetic acid
8 CI 1003041 Prepared by the method of Exanple 72, substituting
. (2, 64l i chl orophenyCet hananine in Stép B with
- (3, 4-di chl orophenypet hanam ne. Exanple 82 §
oH
CN

o

o]
(“D/\,““/@
cl
[00304]  Prepared by the methed of Example 72, substituling 2-(2,6-dichlorophenyl)ethanamine
in Step B with 2-(3,4-dichlorophenyl)cthanamine,

Example 82
2-(4-(4-(2-(4-chlorophenyl)-2-hydroxyethylcarbamoyl)phenoxy)-3-cyanophenyljacetic acid
Q
OH
CN

oH nﬂ/@”

[06305]  Prepared by the method of Example 72 substituting 2-(2,6-dichlorophenyljethanamine in
Siep B with 2-aming- 1-(4-chlorophenyDethanol hydrochloride.
o A . Example 83
2-(4-(4-(1-(4-chlorophenyl)cyclopropylcarbamoyl)phenoxy)-3-cyanophenyljacetic acid

OH -

CN
el o]
)
(00366] Prepared by the method of Example 72 substituling 2-(2,6-dichlorophenyl)ethanamine in
Step B with [-(4-chlorophenyl)cycloproanamine hydrochloride,
Example 84
2-(3-cyano-4-(4-(2-phenylcyclopropylcarbamoyliphenoxy)phenyl)acetic acid



2-(4-(4-(2-(4-chl orophenyl) - 2- hydr oxyet hyl car banoyf | phenoxy) - 3- cyanop
henyl | acetic acid 1003051 Prepared by the nmethod of Exanple 72
substituting 2-(2,6-di ehl orophenyl)ethanamne in Step Bwth

2-am no-1-(4-chl orophenyl ) et hanol hydrochl ori de. Exanple 83
2-(4-(4-(1-(4-chl orophenyl)cycl opropyl car banoyl ) phenoxy) - 3- cyanopheny
Qacetic acid O [00306] Prepared by the nethod of Exanple 72
substituting 2-(2,6-dichlorophenyl)ethanamne in Step Bwth

144- chl or ophenyl ) cycl opr oanam ne hydrochl ori de. Exanple 84

2- (3-cyano- 4- (4- (2- phenyl cycl opr opyl car banoyl ) phenoxy) phenyfl acetic
acid 69 1003071 Prepared by The net#dd of Exanple 72 substituting
2- (2, 6-di chl orophenyBet hanam ne in Step B with

2- phenyl eycl opr opyl am ne. Exanpl e 85 OH

2-(4-(4-(4-chl orophenet hyl ear banoyl ) pheno - 3-cyanophenyl) - 2-f | uor oa

cetic acid -
Q
™
[00307)  Prepared by the method of Example 72 substituting 2-(2,6-dichlorophenyethanamine in
Step B with 2-phenyleyclopropylamine.
Example 85
2-(4-(4-(4-chlorophenethylcarbamoyl)phenoxy)-3-cyanophenyl)-2-fluoroacetic acid

F CH

CN

[60308] Siep A:  rert-Butyl 2-(4-(3-(4-chlorophenethylearbamoyl)phenoxy)-3-cyanophenyl)
acetate (0.400 g) and 4-methylbenzenesulfony] azide (0.193 g) were dissolved in 5 ml of acetonitrile
and treated with DBU (0.152 mi). The reaction was stimed for 4 honrs, then concenll:aled; diluted
with ethy] acetate and washed with water. The organic layer was dricd, filicred, concentrated onto
silica gel and purified by silica gel chromatography to provide rertbutyl 2-(4-(4-(4-
chlorophencthylearbamoyl)phenoxy)-3-cyanophenyl)-2-diacoacetate (0.48 g} as a bright yellow -
solid.

[00309] Step B: A flask  was  charged with  rert-butyl  2-(4-(4-{4-
chlorophenethylearbamoyl)phenoxy)-3-cyanophenyl)-2-diazoacetate (0,108 g), 5 ml of cther and HF
pyridine (0.30 g). The reaction was stirred at 40 °C for 30 minutes, The renction mixture was
diluted with cthyl acetale and ncutralized with saturated aqueous bicarbonate solution. The organic
layer was separated and washed with brine, dried, filtered and concentrated onto silica gel. The
crude material was porificd by silica gel chromatography to provide ferr-butyl 2-(4-(4-((4-
chlorophencthyl)carbamoyphen oxy)-3-cyanophenyl)-2-fluoroacclate (0.026 g) as a colorless oil.
[00310] Step C: A flask  was charged with  errbutyl  2-(4-(4-((4-
chlorophenethyl)carbamoyl)phenoxy)-3-cyanophenyl)-2-fluoroacetate  (0.026 g), 05 ml of
dichloromethane and 0.2 ml of TFA, The reaction was concentrated, and the residus was dissolved



1003081 Step Arrert-Butyl

2-(4-(4-(4-ehl orophenet hyl car banoyl ) phenoxy) - 3- eyanophenyl ) acetate
(0.400 g) and 4-net hyl benzencsul fonyl azide (0.193 g) were dissol ved
in 5mM of acetonitrile and treated with DBU (0.152 m ). The reaction
was stirred for 4 hours, then concentrated, diluted with ethyl
acetate and washed with water. The organic |ayer was dried, filtered,
concentrated onto silica gel and purified by silica gel

chromat ography to provide ten-butyl 2444444-

chl or ophenct hyl ear banoyDphenoxy) - 3- cyanophenyl) - 2- di azoacetate (0. 48
g) as a bright yellow solid. 1003091 70

St epB: Af | askwals & pingbanint bt dichlovbrapthgric 2ad( phcef Andgsdhigh vacuum to give a solid. The

chl or ophenet hygredi:bwsRydbibddEve QXyO-(Behbis pHRRIIBAYM IR ensly RS 8 40.108
9), 5 nl of etRgr..aldialdbaddyshadi Of (B. 30 g). The ?pggcfji]%?l V\Plgggﬁ)sui ted
i ,

at 40 Cfor 30 mnutes. The reaction mxture was diluted with ethyl
acetate and neutralized with saturaf88®%ueous bi carbonate sol uti on.
The organi c | a&M-(hdischigespharyiityclebreppitinethelsirtedloyiptesvx)-3-cxa@pheoly)a @t acid
filtered and concentrated onto silica gel. The crude material was
purified by silica gel chronatography to prpw,ge ten-butyl 244-(4-(0-
chl or ophenct hyl ) car banoyfi phenoxy) - 3- cyano nyl) - 2-fl uor oacet at e
(0.026g) as a colorless oil. 1003101 Step A flask was charged with
ten-butyl 2-(4-(4-((4- oo

chl or ophenet hyl ) car banoyl ) phenoxy) -gY phenyl) - 2-fl uoroacet ate
(0.026 g), 0.5 mM of dichlorone e’a .2 m of TEA. The reaction
was concentrated, and the resicdi& was 8issolved 70 in a mninal

amount of di chdossipEtaedy ueREhobrRCAE: mstaﬁuuhyzqi]e.c}{@ﬁws}is-ﬁ;ﬁzan%%% a

solid. The pr X Y [ give
2-(4-(44(4- ch?gﬁgﬁglnﬁoﬁgﬁﬁgﬁgoﬁf%%@no>°<'y) - 3-cyanophenyl) - 2-

fl uoroacetic acid (0.0248) as a tan®™@®%. Exanple 86

214- ( 4- (9- ( 4- chl2d+@iAérhjdrIpbanpicrriypopchprmlifphdnoa)y anophbnyadingiay ) - 3- cyan
ophenyflacetic add CI 1003111 Prepared by tde nethod of Exanple 72
substituting 2-(2,6-di chl orophenyfl ethanam fAiee:i N Step B with

(1-(4-chl orophneyl ) cydopr opypnet hanam ne. npl e 87

2-(4-(4-(2-(4-chl orophenyl)cycl opropyl car M ) phenoxy) - 3- cyanopheny

flacetic acid OH - -Hr@o
N

[07073127[ Prepared by the method of Example 72 substituting 2-(2,6-dichlorophenyl)ethanamine in
Step B with 2-(4-chlorophenyl)cyclopropanamine.

Example 88
2-{3-cyano-4-(4-(1 12,3 d-tetrahydroraphthalen-2-ylcarbamoyl)phenoxy)phenyl)acetic acid
0
OH

oY

{00313]  Prepared by the method of Example 72 substituting 2-(2,6-diclhlorophenylethanamine in
Step B with 1,2,3,4-tetrahydronaphthalen-2-amine hydrochloride.



CN 100312T Prepared by the nethod of Exanple 72 substituting

2- (2, 6-di ehl orophenypet hanamne in Step B with

2- (4-chl or ophenyl ) cycl opr opanam ne. Exanpl e 88

2-0-cyano-414-(1, 2, 3, 4-t et rahydr onapht hal en- 2- yl car banoyl ) phenoxy) phe
nyQacetic acid 71 Exanple 89

2- (3-cyano- 4- (4- (6-net hoxy- 1, 2, 3, 44et r ahydr onapht hal en- 2-

yl car banoyl ) phenexy) phenyBacetic acid OH CN 72 Cains 1. A conpound
of general fornula (1):

7t
Example 89

2-(3-cyano-4-(4-(6-methoxy-1,2,3,4-tetrahydronaphthalen-2-
ylcarbamoyl)phenoxy)phenylacetic acid

OH

CN
o]
H
ISOR; :
MeO o

[00314)  Prepared by the method of Exomple 72 substituting 2-(2,6-dichlorophenyl)ethonamine in
Step B with G-methoxy-1,2,3 4-tetrahydronaphthalen-2-amine hydrochloride.



R7 or a salt thereof; wherein: Rl is Ari-L'-WL2-; L2 is -(Ca()", -;
Wis -CONR3a- or -NR31'CO-; R3a and R3h are each Hor nethyl; LI is
-(de-(CHCH)-, or -0(CRaRn) provided that when Wis -NR3CO- then LI
is not -(CH=CH-; n and mare independently 0, 1 or 2;

each Ra, Rh, Re and Rd is independentfy H F, OH nethyl or

cycl opropyl, or leandle or 11.' and Rd together with the carbon to
whi ch they are attached forma cycl opropyl ring; Arl is
phenyl géﬁﬂﬁapht hyl, each of which is unsubstituted or substituted
Wi th one or nore substituents sel ected independently fromF, C, CN,
CF3, CHF2, CH2F, SF5, nethyl, ethyl, cyclopropyl, t-butyl or Owe, or
Ari is 1,2,3, 4-t stcomippandorigeherhlyforrmida (v i s unsubstituted or
substituted by methoxy, provided that whgn Ai) is naphthyl or

1, 2, 3,4-tetrahydronapht hyl then n is Tt i,s H C-C6 alkyl, a
residue of an amino acid or dipeptid€, |or Ct'f’l—lRe(Cl—lZ),Af ; qis 1to 6;
Re is H nethyl or ethyl; s NRgRh in which Rg and Rh
each independently represents a hyd®o omor a C-C alkyl group,
or Rg and Rh together with the ni R atomto which they are
attached Ral@e
R10
@

or a salt thereof, wherein:

R'is Arl-Ll-w-12,

L*is -(CRRY-;

W is -CONR™- or -NR**CO-;

R* and R* are each H or methyl;

L' is (CR*R®)y-, -(CH=CH)-~, or -O(CR*R®) provided that when W is -NR>CO-
then L' is not (CH=CH)-;

n and m are independently 0, 1 or 2;

each R, R® R° and R is independently H, F, OH, methyl or cyclopropyl, or
RandR” or R° and R? together with the carbon to which they are attached form a cyclopropyl
ring; o 7 - '

Ar! is phenyl or naphthyl, each of which is unsubstituted or substituted with one
or more substituents selected independently from F, Cl, CN, CFs;, CHF,, CH,F, SFs, methyl,
ethyl, cyclopropyl, t-butyl or OMe, or Ar’ is 1,2,3,4-tetrahydronaphthyl which is unsubstituted or
substituted by methoxy,

provided that when Ar' is naphthyl or 1,2,3,4-tetrahydronaphthyl then n is 0;

R? is H, C;-Cs alkyl, a residue of an amino acid or dipeptide, or CHRe(CHz)qu;

qis 1to 6;

R® is H, methyl or ethyl;

R’ is NRER" in which RE and R" each independently represents a hydrogen atom or

a C;-Cy alkyl group, or R® and R™ together with the nitrogen atom to which they are attached



73 forma 5-6 nenbered heterocyclic ring optionally containing a
second ring heteroatom selected fromN and 0, wherein said
heterocyclic ring is optionally substituted with one or nore groups

i ndependently selected from Gi -Co alk%ﬁb A is CN, CH2NH2,
CH2NR4aC(=0) R5, or CH2NR4AbSO2R6, C (1-4C) al kyl, cycl opropyl,

H F, Br, CH2NH(1- 4C aIkyI) CH2N( | - 4C al ky1) 2, thienyl or phenyl
Wmch |s uns 428“ g?l bstituted )J/;th SQ2Me; R4 cL@R4b are
each HIJM fret §te@fy IifjgQRtiong: ‘@@%‘PR%W@C {PEqaoa gejpcted
het Ari gofif NAInd:0, R@héré‘h g‘&ld(ﬁ@teﬁi ?z’ﬁo nMQ@ﬁQ&ﬂ% s'ﬁMétDrute&\'(v% o o@hi%_ﬁ‘elgz%u s
Ar3, or hetAr2; Is a ered heteroaryl whic |g
unsubsundeptrddnt@rse@qtrdtﬁmu(?eﬂfethvh one or nore groups independently

selected from a hal of R

each of R5a and %E)Wﬁgweﬂ%% gé%b@e’n 5@%‘%’%@ égm cf? 425'2111%51
(1- 40) cadidptbpydr U, B d}gmléhat: Myl EHNOLAC QUEN,, ahRAVE @r WAL WHISY is
are attachedpform a pyrrolidinyl, piperidinyl or noi phol’l no group;

het ArZHFS;lbatlthﬁéoh‘éu’ﬁb@liu@dWéﬁé{Pﬁé%yl whi ch is unsubstituted or
substituted with ane %ﬁb aq_graechgl_F ou sth 1ndependent |y selected fromC -Ca
al kyl ; r R Ch’i's unsubstituted or substituted

wi th one or rmreR@fsam;rsé almetpleogiﬁmiwcwjéem@dkﬁ,rmﬂ sadidgen atom
CN, SF5, cyclopropyl, a C -

I Ca al;k d
o 001 - Cr_al kv RE oty A G 1o A, Bt -Fo Aoz ATSro kRS or o
i ndependent |y H, he{mxlt fly% 6 xﬁgmgererﬁﬁ%"ckl?%&l nﬁrﬁgﬂﬁ% Hﬁféubstﬁﬁltgd Rmsdb'%th!ﬁite(arwiltzl‘l one

2. A conmpound of havi ng t
or more groups independently selected from a halogen atom and a group of formula -NR

Sapsb i
which each of R*® and R® independently represents a hydrogen atom or a (1-4C) alkyl group, or
together with the nitrogen atom to which they are attached form a pyrrolidinyl, piperidinyl or
morpholino group;

hetAr® is a 5-6 membered heteroaryl which is unsubstituted or substituted with
one or more groups independently selected from C;-C, alkyl;

Ar® is phenyl which is unsubstituted or substituted with one or more groups
independently selected from a halogen atom, CN, SFs, cyclopropyl, a C;-C4 alkyl group, a C;-Cy4
alkoxy gloup and a fluoroC,-C4 alkyl group;

~ Aris as defined for Ar;
R” and R® are independently H, methyl, or F;

R’ is H or methyl; and

R"isHorF.
2. A compound of claim 1 having the formula Ia
R7 Q
RB OR2
A

Zr
R1

Ia



74 wherein Rl is Ari-L1-WL2-; L2 is -(CReRd)m; Wis -CONR32- or
-NR3bCO-; R3a and R3b are each H or nethyl; LI is
-(CRaRb) .-, -(CH=CH)-, or -0(CRaRb)-, provided that when Wis -NR3CO-
then LI is not -(CH=CH)-; n and mare independently 0, 1 or 2;

each Ra, Rb, Re and Rd is independentV4 H, F, nethyl or cycl opropyl,
or Ra and Rb or Re and Rd together with the carbon to which they are
attached form a cycl opropyl ring; Arl is phenyl or

napht hyl , e¥8#¢Bf which is unsubstituted or substituted with one or
nor e substituentfil i'%e“al_rca_ih_%@l_Lb_ndependently fromF, d, CN CF3, CHF2,
CH2F, SF5, nethyl, ethyl and’cycl opropyl, provided that when Ari is
napht hyl then n iSisO(CRRY.s H, CI-C6 alkyl, a residue of an am no
acid or dipeptide, or, CHRe(O-12) Af ; gis 1 to 6; Reis H nmethyl or
et hyl ; W igtCONRNRGF VR nChi ch Ry and Rh each i ndependent |y

represents a hydg®genRat QI BoGhetd; @l Kyl group, or Rg and R’
together with the nitrogen atomto ich they are attached forma 5-6

nenber ed het er ock/cisi-(CCRRAY-, of TH-eBE)-] g7 ORI D, ppvadedgbaneheni Wgs -NR*CO-
het er ogt o;y sel ected from N and O, wherein said heterocyclic ring is
opti onHety EULt et edwi th one or nore groups independently selected

from Cl -C6 al kylp and m are independently 0, 1 or 2;

each R?, R®, R® and RY is independently H, F, methyl or cyclopropyl, or R* and R®
or R® and R together with the carbon to which they are attached form a cyclopropyl ring;

Ar' is phenyl or naphthyl, each of which is unsubstituted or substituted with one
or more substituents selected independently from F, Cl, CN, CF;, CHF,, CH,F, SFs, methyl,
ethyl and cyclopropyl, provided that when Ar' is naphthyl then n is 0;

R?is H, C;-Cs alkyl, a residue of an amino acid or dipeptide, or CHRB(CHz)qu ;

gis 1to6;

R® is H, methyl or ethyl;

Rfis NRER" in which R® and R" each independently represents a hydrogen atom or
a C-C;4 alkyl group, or R® and R" together with the nitrogen atom to which they are attached
form a 5-6 membered heterocyclic ring optionally containing a second ring heteroatom selected
from N and O, wherein said hetérocyclic ring is optionally substituted with one or more groups
independently selected from C;-Cg alkyl;

A is CN, CH,NH,, CHNR¥C(=0)R®, CH,NR**'SO-R®, Cl, OMe, (1-4C)alkyl, or
cyclopropyl;

R* and R* are each H or methyl;

R’ is C;-Cg alkyl, Ci-Cs alkoxy, Cs-Cs cycloalkyl, hetAr', or Ar%;

R® is C;-Cy alkyl, NH(C)-Cs alkyl), N(C1-Cs alkyl)z, Ar’, or hetAr?;

hetAr' is a 6 membered heteroaryl which is unsubstituted or substituted with one
or more groups independently selected from a halogen atom and a group of formula -NR*R* in

which each of R’ and R*® independently represents a hydrogen atom or a (1-4C) alkyl group, or



A is CN, CH2NH2, CH2NR4t (=0) R5, CH2NR41' SO2R6, C, Owe, (1-40) al kyl,
or cyclopropyl; Rd4a and R4b are each Hor nmethyl; R5 is C-C6 al kyl,
Cl -05 al koxy, C3-C6 cycloal kyl, hetAri, or Ar2; R6 is Cl-C6 al kyl,
NH(Cl -C6 al kyl), N(CI-C6 al kyl)2, Ar3, or hetAr2; het Ar |

is a 6 menbered heteroaryl which is uASubstituted or substituted with
one or nore groups independently selected froma hal ogen atom and a
group of formula -NR5aR5b in which each of R5a and R5b i ndependentl

r epr es&ethen Wi dhe GEFPEsR giptbfo Which they arg| aitaehed foum a pyprolidimyt, pépsridawl or
wWth t | b atomto which they are attached form a

pyrrol ?ﬁ’ OFIE‘Q%&S‘BH di nyl or noi pholino group; hetAr2 is
a 5-6 menbered hbdtAroaray$-6whembered hetamahs titlicht Bdinsubssitunsk o1t subetiutet tvith

one or nore groups i ndependent | ected from Cl-C4 al kyl ;
Ar 2 isoﬁ%%r@gre\ﬁﬁ‘?@ﬁ”f@’ % s%el%ﬁag’@nb&"gﬁﬁé?m uted with one or nore
groups independeR{d ¥ SCHARNT & ARG NAHQOEP s@tisAfed@with oneF& more groups

cycl opropyl, Cl-C4 alkyl group, a Cl-Ca al koxy group and a
f | uor o@dehdattkydelegted dppm dhdogen aemdeENNBEs, Eyploptey], En€s RkyhgrduiRd Gir@,

I ndependently H o t hyl compound according to claim1l1 or 2,
whor o1 SR e 3% o FEGO A SR “CONH-, - CH2CONH-, - CH2CH2CONH
- CONHCH2-, - CH2 Qqﬁﬁmdeﬁnem%; and

R and R® are independently H or methyl.

3. A compound according to claim 1 or 2, wherein -L'-W-L% is selected from
-CONH-~, -CH,CONH-, -CH,CH,CONH-, -CONHCH-, -CH;CONHCH;-, -NHCO-,
;CHzNHCO-, -NHCOCH,-, -CH,CH,NHCO-, -CH,NHCOCH;-, -CH,CH,NHCOCH,-,
-CH;N(CH3)COCH;-, cyclopropylideneCH>NHCO, -CH;ONHCO-, -CH(OH)CH,NHCO- and
-cyclopropylidineNHCO-.

4. A compound according to any of claims 1-3, wherein Ar' is a naphthyl group or a
pheny! group that is unsubstituted or substituted by one or two substituents selected
independently from F, Cl, CF3;, OMe, Me, and t-Bu, or a 1,2,3,4-tetrahydronaphthyl group which
is unsubstituted or substituted with OMe.

5. A compound as claimed in claim 4, wherein Ar' is naphthyl, phenyl, 4-
ﬂuoi’ophenyl, 3,4—diﬂu6ropheny1, 72—ch10ropheny1, 3—chloroph'ényl, 4-chloropheny1, 34-
dichlorophenyl, 4-chloro-3-fluorophenyl, 3-chloro-4-fluorophenyl, 4-trifluoromethylphenyl, 3-
fluoro-4-trifluoromethylphenyl, 3-trifluoromethylphenyl, 2,6-dichlorophenyl, 2,4-dichlorophenyl,
3-methoxyphenyl, 4-methoxyphenyl, 4-tertbutylphenyl, 3-fluorophenyl and 4-methylphenyl,
1,2,3,4-tetrahydronaphth-2-yl or 6-methoxy-1,2,3,4-tetrahydronaphth-2-yl.

6. The compound according to any of claims 1-5, wherein the 6 membered
heteroaryl group in hetAr' is a pyridyl group and the 5-6 membered heteroaryl in hetAr” is an
imidazolyl or pyridyl group.

7. A compound as claimed in claim 6, in which R’ is C;-C¢ alkyl; C;-C¢ alkoxy; Cs-
Cs cycloalkyl; pyridyl which is unsubstituted or substituted by a halogen atom or a group of

formula —~NR™R*” in which each of R*® and R*® independently represents a hydrogen atom or a



CH2NHCO-, - NHCOCH2-, - CH2CH2NHCO-, - CH2NHCOCH2-, - CH2CH2NHCOCHZ-,

- CH2N( CH3) COCH2-, cycl opropyl i deneCH2NHCO, - CH2ONHCO-

- CH( OH) CH2NHCO- and cycl opropyl i di neNHCO- . 4. A conpound
according to any of clainms 1-3, wherein Art is a naphthyl group or a
phenyl group that is unsubstituted or78ubstituted by one or two
substituents sel ected i ndependently fromF, d, CF3, Ow, M, and
t-Bu, or a 1,2, 3, 4-tetrahydronapht hyl group V\/m ch is unsubstituted or

subst i {Li¢€Y allivl 1eraume or together ity they sogeRl atom ¢9 avhiety they ¥F aittashed form a

wher e Andif I
- chi oPEShditsl, BRRHKA or RAEBNImg® mgypﬁw pofe L it ASARAERY o
4- chl oefbsBaitdduby @nh@mybvo Iddopleh iens}-dntl UOT Bpdedy lalkyl, NH(C1 (36 alkyl), N(Cl Cs
4tr|fluoronethyl henyl, 3- fluoro-4-trifluoronethy

3-tri f PlsPoRatbely pﬂ‘i‘éﬁ’yqﬂat i upsultstattied o5 spRstfrted by wleoqréwpgl%gﬁ%ﬂtyms pyridyl
3- met hgf‘ﬁﬁﬁﬁ 11h {llsr{ﬁlglli&ﬁm)éhbstlﬁl éc?ﬂtf?%!kw(% Ygrou -f1 uorophenyl

and 4 eny -tet rahy ronapht h nmet hoxy- 1,2,3
,4-tetr ahydBonaphtdoﬂ@oyrhd as cla1med6n cleie 7¢ om&hmhd{5 asmetldl mgethcowacv;clcmfexyi

(S'y?: iy P 3 B S APt e BBl B P Yo Sb o Prin P G Al parin-yfbyria-

| m dazglylor A-fRNEHIAAY] BEDORP is methyl, di eﬁly%ﬂneumal%ﬁé 1@%1 Rlctbshef]
6, In V\hylycokrl R5 isi)01&06 al ;S me CGlmaI Koxy; Cr 8:6 cy(?? c pef

pyri dybywhBoh IrIQethmlgmﬁleﬁuﬂe@r ﬁmlm@db@tmmm%d -byl- a hal ogen at omor a
group of fogmula,-NRSalls i.ch.e and Rjb .in epende tl
represents g hyd’?og%oﬁn g oal‘S mal%d(f%c‘} %Sg%r d?o mlb (}'\oéset ReFe ctéd
wi th t hemdidnoegenmalogiattyd Whi Gﬁlémﬁ?ﬂaﬁﬂcﬁ)n&lﬁy@ﬁ hed nfe@fofyy@rbonylaminomethyl,

pyrrolidinyl, piperidinyl or nnlpho ino group; or_a phenyl roup that
i s unspisshitamidemethyl, subBicPtnsmadomsthdne ofoRigRImgEE RS msﬁg ergpyad-3-

![f]atc 4 gguns(}%éﬂ% :tﬁ-égtlli“ng? %Eﬂﬁlg%gh%y oﬁlgl TBM&%ZI'YIW }r%né éﬁé{ﬂyl 4

pyr i dyﬂuabbemﬂabﬂieﬂiyl,t hainethglsulfieiahsdorathgd OMN N&dﬁ_ﬁbﬂlﬁ/lﬂlﬁlﬁld&ﬂdﬂﬂn@, 4-

Cl1-C3 al kyl grou ) .. A.co und as clainmed in Ia'm?, in
whi ch fBorogh Wlsﬁﬁ?naﬂmm%ﬁv %{}df@ﬁ : enﬂﬁ%f?langgmethﬁyr efixfimidazol-5-

pyrid- I .
pyrr CE AT R B %lﬁu%%ﬂamﬁ%@é%%% AR o idomett, 2

di met h{A-Endrnphenglstliforemafhiansteimidemethylj chl or oprdanythylapmm@ﬂ@l,yl , (N-

compoul RUardr B ifoRr o E, B AR A7 Selsepb e, Crnes

fr 0m3yﬁf‘@ryﬁ?ﬁéx@mmeﬁyﬁﬁﬂforﬁr}iﬁsﬁm%M'@ﬂbﬁﬁ?ﬁﬁﬂfé}wlphﬁﬁﬁhOXycar bonyl am nom
et hyl, picolinam donethyl, nicotinam donet-hyl, isonicotinam donethyl,
6- chl oropyriQi 3- Aytanasfeashglaimet dickomy Pi dnswlyplan% denisteripr, from cyano,

e N

fl uor Oﬂih@lﬁ)dnﬁdkhﬁﬁhﬁm ﬂ&ﬁ'ﬁdthlyﬂmdoﬁ‘leﬂh)d,l ehﬂﬁlfr@lﬁﬂmﬂyidsmlefl@l)al’ﬂed@ﬂ‘@lfbiydmldo—
1- met hyl i m dazol - %I sul f onam donet h¥1 ﬁ/“ d- 3-yl sul f onam donet hyl ,
yorop

(64d.lr lrre’cnﬁW mi ITHST}HS gl_svsylgg?qy P=hy|4 : n(zlsulft;n:mlldomethyl Bf; Il ~dich ZIO-
-flu o) a y| agineaBl 3
met hyh%@?ﬁ%ﬁﬁorﬁ%ﬂ}?’o) met %‘?’ﬁ&‘@hq&@ %X dm& { et hyl S (Ihnﬁ nop)@ 3
g ycl 1(:)Eyllamjldo]imﬂj'll,Nl-EH—fﬂﬂﬁ“NM‘Bﬁylsmlfnrﬂmydo,)zlicl[cetaan@cbmethyl dlmethylammomethyl (N-
-netnyl gul 1o en u en
compoust TR ouRe ik B Fi 4 HOR Pl ledipen G Ry G M
thienyl, SO,Me, phenyl, 3-methylsulfonylphenyl, and 4-methylsulfonylphenyl.
11. A compound as claimed in any one of claims 1 to 10, in which R? is hydrogen.

12. A compound as claimed in any one of claims 1 to 11, in which R’ and R® are H.

13. A compound as claimed in any one of claims 1 or 3-12, in which R’ is H.



acet am donet hyl , cycl ohexyl am donet hyl , net hoxycar bonyl am nonet hyl ,
pi col i nam donet hyl , ni coti nam donet hyl, isonicoti nam donet hyl

4-f | uorobenzam donet hyl , net hyl sul f onam donet hyl ,

N, N- di met hyl sul f anmoyl am no, 4-fl uorophenyl sul f onam donet hyl ,

2, 4-di chl or ophenyl sul f onam donet hyl , py¥i d-3 -yl

sul f onam donet hyl , 6- di net hyl am nopyri d- 3- yl am donet hyl ,

2- (4-fluorophenyl sul f onam do) acet am donet hyl , di net hyl am nopet hyl ,
( Nnet hyl net A1 supfcormarebyseiaimed in aqy ope ofplaing 1 orglBpip whieh Ry/|is H.

cycl opropyl ,CH2 , i eny] , 1S y
3- et hyl sul flg'nyl %ﬁ{/%ﬁ%? EP%EIEﬁ@(%% lﬂh?%%ﬂp%tgr%g lg.clompound ﬁ“for}&lula (D) as
conpouiddfiedl @ aiyresk of) chiinis dn 04, @l aiphBmiacénicdlly atdepiablecdaltRhetest, and a

hydr ogen. . 12. A conmpound as claimed in any one of clains 1 to
11, i nPhgmereutpaliymscepdably dilygnt or cartiery3 - A conpound as clainmed in any
one of claifgg 1 @rcRadRndi & Wahah TP 2k Helhed 7 FAelaifhsCOROMNG
as cl ai ned ?ﬁ any %né&%P clains 1 @fg-lgf ?n mﬁ?%ﬁm&th ?g ﬁ. > or @
15. A phanmeatioslicatendipsdt théreof, forhicin tooamr i ses a conpound of
formula (1) as defined_.n any one of clains tp. 14, or .

phar mceut] 4401y The et aspaptuornarief Sadina iyl alsivin 1 14, ora
accept ghlmalutidBn aclEptAR SdiBthereof in the hlnufAtrG@HP QWi @fnehOoPearehimend 8f
defined in any one of clains 1 to 14, or a pharnmaceutically

accept abimmyuglegic diserslef., for use in therapy. 17. The use of a
conpound of forrmula (I) as defined in any one of clains 1 to 14, or a
phar maceutically acceptable salt thereof in the manufacture of a

medi canent for the treatnent of an imunol ogi c disorder.



