4-3UBSTITUTED PHENOXYPHENYLACETIC ACID DERIVATIVES
[0001]  This application claims 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 Octlober 13,
2006, which are incorporated herein by reference in 1heir entirety,
[0002}  The present invention relates to novel compounds, to pharmaceutical compositions
comprising the compounds, (o a process for making the compounds and o the use of the compounds
in therapy. More particularly it relates o certain 4-substituted phenoxyphenylecctic acid derivatives
uselid in the treaiment and prevention of allergic diseascs such as asthma, allergic rhinitis and atopic
dermatitis and other inflammatory discases mediated by prostaglandin D, (PGD.).
[0003]  Intemalional patent applicafion, publicalion number WO 2004/058164 discloses inter
alia, certain 2-substituted phenoxyphenylacetic acid derivatives that modulate the PGD;-selcctive
receptor CRTH2 (chemoattractant receptor-homologous molecule expressed on Th2 cells), now
more commonly referred (o as DP2.  The compounds are said to be uscfuf in the treatment of
immunolegic disenses such as asthma and allergic inflammation.
10004} Tt has now been found (hat certain 4-subslituted phenoxyphenyl acetic acid derivalives
bearing a particular substituent meta to the acetic acid moiety are DP2 receptor modulators, As used
herein, the term "modulator” includes antagonisis,
[0005]  According to one aspeet, 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%;

10008]  L?is -(CR°R%)y-;

[0009) W is:CONR™- or -NR*®CO-;

[0010]  R™and R* arc cach 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]  nand m are indcpendenty O, I or 2;
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[0013]  cach R°, R®, R°snd R® is independently H, F, OH, methyl or cyclopropyl, or R*and R®or
R® and RY together with the carbon to which they are attached form a cyclopropylring;
0014} Ar' is pheny] or naphthyl, each of which is unsubsiituted or substiluted wilth ane o more
substituents selecled independendy from F, CI, CN, CF;, CHF,, CH:F, SFs, methyl, ethyl,
cyclopropyl, t-butyl or OMe, or Ar' is 1,2,34-etrahydronaphthyl which is unsubstituted or
substituted by methoxy,
{0015]  provided that when Ar' is naphthyl or 1,2,3,d-tetrahydronaphthyl then n is 0;
[0016]  R*is H, C,-Cs alky), a residuc of an amina acid or dipeptide, or CHRY(CHa)R';
[0017] qis | toG;
{0013] R®is H, meihyl or cthyl;
[0049]  Ris NRER® in which R® and R" each independently represents a hydrogen atom or a C -
Ca alkyl group, or R¥ and R" togelier with the nilrogen atom to which they arc attached form a 5-6
membered heterocyelic ring optionally containing a sceond ring heleroatom selected from N and O,
whercin said heterosyclic ring is optiorally substituted with one or more groups independently
selected from C,-C; alkyl;
[0020] A is CN, CH:NH., CHNR™C(=O)R’, or CHaNR™SO;R%, Cl, OMe, (1-4Chalkyl,
cvclopropy), H, F, Br, CH:NR(I-4C alkyl), CH;N(1-4C alkyl)s, thienyl, or pheayl which is
unsubstiluted or substituted with SO:Me;
[0021]  R*and R* arc each H or methyl;
10022]  R’is C-Cs alkyl, Ci-Cs alkoxy, Ca-Cs cycloalkyl, hetAr', or AP,
[0023]  R%is C,-C; alkyl, NH(C,-Cs alkyl), N(C-Cs alkyl)z, Ar, or hotAr;
J0024]  hetAs’ is a 6 membered heleroaryl which is unsubstituted or substituted with onc or more
proups independently selecled from a halogen atom and a group of formula ~NR**R*® in which each
of R* and R* fndependently represents a hydrogen atom or a (1-4C) alky! group, or together with
the nilregen atom to which they are aitached form a pyrrolidiny), piperidiny! or morpholine group;
[0025]  hetAr® is a 5-6 membered heteroary! which is unsubstituied or substituted with onc or
more groups independenty selected from C,-Ca alkyl;
(0026]  Ar* is phonyl which is unsubstituted or substituted with ane or more groups
independently selected from a halogen atom, CN, SFs, cyclopropyl, a C-C; alkyl group, a Gi-Cs
alkoxy group and a fluoroC,-C,y alkyl group;
0027}  Ac’is asdefincd for Ar%;
10028]  R7and R? are independently H, methyl, or F:
16029]  R?is H or methyl; and
[0030] R®isHorF.
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[0031)  In certain embodiments, the compound of Formuls I has the Formuln Ia
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wherein;

[0032) R'isAr-L-W-L%;

{0033]  L*is-(CR°RY).~

[6034] W is-CONR™ or-NR*CO-;

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

[0036] L} is-{CR°RY,-, {CH=CH)-, or -O(CR'R) provided that when W is -NR*CO- then L' is
aot -(CH=CH)-;

{0037  nandm arc independently 0, 1 or 2;

[0038]  cach RY, RY, R¢ and R? is independently H, F, methy! or ¢yclopropyl, or R* and R® or R®
and RY together with the carbon to which they are attached [orm a eyelopropyl ring;

[0039]  Ar'is phenyd or naphthyl, coch of which is unsubstiluted or substiluted with onc or more
subsitucnts selected independently from F, Cl, CN, CFs;, CHF,, CH.F, SFs, melhyl, cthyl,
cyclopropy], provided that when Ar® is naphthyl then nis 0;

10040)  R*is H, C;-Cs alky), a residue of an amino acid or dipoptide, or CHR(CH:).R';

[0041) qisltoG; '

[0042]  R°isH, methyl or ethyl;

[0043]  RTis NRSR" in which R® and R cach independently represents a hydrogen atont or 8 Cye
C, alkyl group, or R® and R® together with the nitrogen alom to which they are attached form a 5-6
membered heterocyclic ring optionally containing a second ring hetercaiom selecied from N and O,
wherein soid heterocyclic ring is optionally subsiituted with one or more groups independenty
selceted from CyCy alkyl;

[0044] A is CN, CH.NH», CH.NR"C(=O)RY, or CH:NR™SO,R%, Cl, OMe, (I-4C)alky],
cyclopropyl;

[0045]  R™ and R™ arc each H or methyl;

[0046]  R*is Ci-Cs alky), Cy-Cs alkoxy, Ca-Cs cycloalkyl, hetAr!, or Ar%;

10047]  RSis C;-Cq alkyl, NH(C)-Cs alkyl}, N(Cy-Cs alkyl)s, Av?, or hetAr;
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10048]  hetAr' is a 6 membered heteroaryl which is unsubstituted or substituted with one or more
groups independently sclected from a halogen stom and a group of formuta ~NR#R*® in which-each
of R* and R*® independently represents a hydrogen atom or a {1-4C) alky] group, or together with
the nttrogen alom to which they are attached form a pyrrolidinyl, piperidiny] or morpholine group;
{0049]  hetAr? is 2 5-6 membered heteroaryl which is unsubstituled or substituted with one or
more groups independently selocted from C,-C, alkyl; ‘
[8050]  AF is phenyl which is unsubslituicd or substituied with onc or more groups
indcpendently sclected from a halogen alom, CN, SFs, cyclopropyl, a Ci-C; alkyl group, a Cy-C,
alkoxy group and a fluoroCs-Cy alkyl group;
[0051]  Arfis as defined for A", and
{0052]  R7and R® arc independently H, methyl.
[0053]  Compounds according to the present invention have been found to be DP2 modulators
and are useful in the u:cnlmcnt of immunologic diseases such as asthma and allergic infammation.
|8054] It will be appreciated that certain compounds secording to Lhe invention may contain one
or more cenlers of asymmetry and may therefore be prepared and isolated in n mixture of isomers
such as aracemic mixiure, or in an enantiomerically pure form.
10055] It will further be appreciated that the compounds of formula (f) or their salls may be
isolated in the form of solvates, and accordingly that any such solvate is included within the scope of
the preseat invention.
[0056]  ‘The compounds of Formula 1 include ghomuoccutically acceplable selis thereof. In
addition, Uic compounds of Formula 1 also include other salis of such compounds which arc not
necessarily pharmnceutically aceeptable salls, and which may be uscful es intermediates for
preparing and/or purifying compounds of Formula I andfor for separating cnantiomers of
compounds of Formula 1. ’
[0057]  The term "halopen” as used herein includes F, Cl, Brand I
[0058) The tenns "C=Cy allpl” and *CyCq alkyl" as used herein refer to a saturated linear or
branched-chain monovalent hydrocarbon radical of one o four or one to six carbon atoms,
respectively, Examples of alkyl groups include, 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-dimethylpropyl, l-pentyl,
2-pentyl, 3-pentyf, 2-methyl-2-butyl, 3-methyl-2-butyl, 3-methy!-1-butyl, 2-methyl-3-butyl, 1-hexyl,
2-hexyl, 3-hexyl, Z2-methyl-2-pentyl, 3-methy)-2-pentyl, 4-methyl-2-pentyl, 3-methyl-3-pentyl,
2-methyl-3-pentyl, 2,3-dimethyl-2-butyl, and 3,3-dimethyl-2-butyl.
[0059])  The term “heteroaryl” as used herein refers to a monovalent aromatic radical of a 5-, 6-,
or T-membered ring.  Examples of hieteroasyl groups include, but are not limited to, pyridinyl,
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imidazoly], imidazopyridinyl, pyrimidinyl, pyrazolyl, triazoly, pyrazinyl, tetrazolyl, furyl, thicayl,
isoxazolyl, thiazolyl, oxaxolyl, isothiazoly), and pyrrolyl.
(0060]  The term "uoroCy-C, alkyl” as used herein refers 1o a C1~C, nlkyl group whercin one or
more of the hydropgens is replaced by a Auorine atom, Examples include CFs, CH.F, CHF,,
CH,.CH,F, CH:CH:F,, CH:CF;, CH.CH, CH.F, CHi.CH: CHF,, CHCH.CF;, CHF(CH;),
CHaCHF(CH3);, and the like,
[0061]  The term "C,y-Cs alkoxy” as used herein refers to a C-Cs alkyloxy group. Exemplary
alkoxy groups include melhoxy, cthoxy, propoxy, isopropoxy, butoxy, butoxy, and isobutoxy.
[0062])  In ome cmbodiment, W is -CONR™., An cxample of a particular vaiue for R® is
hydrogen, In one embodiment, W is -NR™COQ-. In one embodiment R* is hydrogen. In anolber
embodiment, R*® is methy), Examples of particular values for W are CONH, NHCQ and N(CH;)CO.
[0063]  In one cmbodiment, L' 35 (CR'R®),-. Examples of particular values forn are 0, 1 and 2.
[0064]  In one embodiment, LY is a bond.
[0065]  In onc embodiment, L' is <(CR°RY). In cerlain embodiments, R* and R? are hydrogen. In
certain embodiments, R* is OH. In certain embodiments, R and R together with the carbon atom to
which are atiached form a cyclopropylidine ring.
[0066]  In onc embodiment, L’ is -(CR*R,. In ccrtain embodiments, R® and R® arc hydrogen.
In certain cmbodiments, R* and R® together with (he carbon atom to which are attached form a
cyc[oi:ropy!idinc ring. In certain embodiments, R* and R® arc attached o the some carbon. in ather
cbodiments, R® and R are attached to differont carbon atorms.
j0067]  Examples of parficulor values for L' are a bond, -CH», -CH.CH» and
cycloprapylidencCH,
{0058] A further example of L' includes CH(OH)CH,,
[0069]  Further exemples of L' include cyclopropylidine groups, which can be rpresented by

P A
A gy
[0070}  Inone embodiment, L' is -O{CR°E®}-. An exemplary cmbodiment is -OCH.-.
[0071]  Referring to L?, examples of particular values for m are 0 and 1. Examples of particular

values for L? are a bond and -CH,-,
[0072]  In certain cmbodiments, the sum of m and n is 0, } and 2. Particular mention is made of

the {ollowing structures:

compounds in which the sum of mandnisOor2,
(0073]  Examples of values for -L'-W-L* include -CONH-, -CH;CONH-, -CH,CH,CONH-,
-CONHCHz, -CH;CONHCHa-, -NHCO-, -CH.NHCO., -NHCOCH;., -CH.CH:NHCO.,
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~CH:NHCOCH;-, -CH.CH;NHCOCH,-, -CH;N(CH;)COCH,-, cyclopropylidencCH:NHCO and
-CH;ONHCO-,
(0074]  Further examples of values for -LMW.L% include -CH(OH)CH.NECO- and
~cyelopropylidineNHCO-,
[0075]  Particular values of -LMW-L% are .CONH-, -NHCO-, -CH:NECO-, -NHCOCH.-,
-CH.CH-NHCO-, -CHsNHCOCH-, ~CH,CH;NHCCGCHae, ~CHaN(CH;YCOCH;-,
eyclopropylidencCH-NHCO, -CH(OH)CH;NHCOC- and -cyclopropylidineNHCO-,
[0076]  In onc cmbodiment, Ar' is a naphthyl group or a phenyl group that is substituted by onc
or bwo substituents independenty seleeted from F, CI CF;, OMe, Me, and 1-Bu,
[0077]  In one cmbodiment, Ar' is a naphthyl group or a pheny! group that is unsubstituted or
substiluted by one or bwo substituents selecled independently from F, Cl and CFs.
[0078]  In onc embedimeny, Ar? is a nophthy! group or a pheny! group that is substituled by one
or 1wo substilucnts independently sclecled from OMe, Me, and t-Bu.
[6079) In onc cmbodiment, Ar' is 1,2,3d-tctrahydronaphthyl which is unsubstituted or
substituted with OMe. In a particular embodiment, A {s selected from the structures:
' Q0
@O/ MeO .
[0080]  Exomples of particular values for Ar' are naphihyl, phenyl, 4-fluorophenyl, 3,4-
diflucrophenyi, 2-chlerophenyl, 3-chtorophenyl, 4-chlorophenyl, 3,4-dichlcrophenyl, 4-chloro-3-
fluorophenyl, 3-chlore-4-fluoropheny!, 4-trifluoromethylphenyl, 3-fluaro-4-lriflucromeihylphenyl,
3.trifluoromethylphenyl, 2,6-dichloropheny, 2,4-dichlorophenyl, 3-methosyphenyl,
4-methoxyphenyl, 4-tertbutylpheny!, 3-flucrophenyl, 4-methylphenyl, 1,2,3 4-terohydronaphth-2.y1
and 6-methoxy-1,2,3,4-tetrahydronaphth-2-yl,
[0081]  [n ceriain embodiments, Ar' is selected from naphthyl, phenyl, 4-fluorophenyl, 3,4-
difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 4-chlore-3-
Mugrophenyl, 3-chlore-4-fluorophenyl, dutrifluoromethylphenyl and 3-flucro-4-
triflucromethylphenyl,
[0032] In cerain cmbodiments, Ar' is selected from 3-trifluoromcthylphenyl, 2,6
dichlerophenyl,  2,d-dichlorophenyl, 3-methoxypheny), 4-methoxyphenyl,  d-lertbulylphenyl,
3-fluorophenyl and 4-methylphenyl, and 1,2,3 4-tetrahydronaphth-2-y] and G-methoxy-1,2,3,4-
tetrahydronaphth-2-yl.
{0083]  Inonecmbodiment, A is CN.
[0084] Inone cmbodimenf, AisH,
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[0085]  Inone embodiment, A is selected from F, Brand Cl.
|0086]  In one embodiment, A is selected from (1-4C)allyl. Particuler examples include methyl
and ethyl.
[0087]  In one embodiment, A is cyclopropyl.
[0088]  In one cmbodiment, A is selected fiom CH.NH,, CHoNH(1-4C alkyl}, and CHN(14C
alkyl);. Particular examples include CHaNHz and CHaNMe,.
[0089]  Inone embodiment, A is thicnyl. In a particular embodiment, A is 2-thienyl,
[0090]  In on¢ cmbodiment, A is phenyl which is unsubstituted or substituted with SO:Me.
Particular examples include phenyl, 3-methylsulfonyiphenyl, and 4-methylsulforylphenyl,
[0091]  In one embodiment, A is CH:NR®C(=0)R®. An example of a particular value for R* is
hydrogen, In one embodiment, R® is hetAr', An example of'a particular value for a heteroaryl group
represcnted by hetAr' is a pyridyl group. Examples of optional substituents on the heteroary| group
are NH;, Cl, and pymrolidinyl,
[0092]  In another embodiment, RS is C-Cy alkyl; C1-Cs alkoxy; C3-Cs cycloalkyl; pyridy] which
is unsubstituted or substituted by a halogen atom or a group of formula -NR™R™ in which cach of
R*® and R*® independently represents a hydrogen aiom or a (1-4C) alkyl group, or together with the
nitrogen atom to which they are atlached form a pymolidinyl, piperidiny! or morpholino group; or a
phenyl group that is unsubstiluted or substituted by one or two halogen atoms,
[0093]  Examples of particular values for R® are methyl, mothoxy, cyciohexyl, pyrid-2-yl, pyrid-
3.yl, pyrid-4-yt, &-chloro-pyride3-y], G.amino-pyrid-3-yl, 6-pymolidin-l-ylpyrid-341 or 4-
Muerophenyl. An additional example of R is 6-dimethylaminopyrid-3-yl.
[0094]  In onc cmbodiment, A is CH.NR®SO,RY, An example of 4 poricular value for R® is
hydrogen, In onc embodiment, RY is hetAr®. Examples of particular values for a heteroaryl group
represented by hetAr® arc an imidazolyl and a pyridyl group. Examples for optional subslituents on
the heteroaryl proup are Ci-C,; alkyl, for example methyl,
[0095]  In another embodiment, R® is Cy-Cs alkyl, NH(C-Ce alkyl), N(Ci-Cs alkyl);, a phenyl
group that is unsubslituted or substituted by one or twa halogen aloms, pyridyl or imidazolyl that is
unsubstituted or substiluted with a C-Cs alkyl group.
[0096]  Examples of particular valucs for RS are methyl, dimethylamine, 4-fluorophenyl, 2,4-
dichloropheny), pyrid-3-yl and L-methylimidazol-S-yl. An additional example of R® i pyrid-4-vl.
[0087] Examples of particular values for A are scelamidomethyl, cyclohexylamidomethyt,
mclhoxy::arbonylaminomcthyl, picolinamidomethyl, nicotinamidomethyl, isonicotinamidomsthyl, 6-
chloropyrid-3-ylamidomethyl, 6-aminopyrid-3-ylamidomethyl, 6-pyrrolidin-1-yipyrid-3-
ylamidomethyl, 4-fluorobenzamidomethyl, methylsulfonamidomethyl, N,N-
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dimethylsulfamoylamino, 4-fluorophenylsulfonamidomethyl, 2,4-dichlorophenyl-

sulfonamidomethyl, 1-methylimidazol-5-ylsulfonamidomethy]l and pyrid-3-ylsulfonamidomethyl,
which enn be represented by the following steuctures, respectively:

o o] Q
[a]
Pt P
N N =
"'z/\HJJ\ 1‘( HJKO %;AEJLQMQ H Nl _
0 o 0
A~
‘t,‘/\ﬁ | B 'a,'/'\N | EAHJ\EE ' H 1 =
- -~ -~
N N N i N" “NHp
[«3
Q
NS
HoL LR <N .5 /

; Ma
\ 1 HN-;;?—QOI = 9_4/\}“ q
- HN-§ S N
HN g_@_;: Ocr X EJ HN 's(5 g

[0028]  Parlicular mention is made of  ncetamidomethyl, cyelohexylamidomethyl,
mcthoxycarbonylaminomethyl, picolinamidomethyl, nicotinamidomethy], isonicotinamidomethyt, 4-
Nuorobenzamidomethyl, methylsulfonamidomethyl, N,N-dimicthylsulfamoylamino, 4-
E'luort;phcnylsull‘onamidomelhyl. 2,4-dichlorophenylsulfonamidomethyl and pyrid-3-

ylsulfonamidomethyl.
{0099}  Particular values for A also include G-dimethylaminopyrid-3-ylamidomethyl,
2-(4-Nuorophenylsullonamido)ncetamidomethy], dimethylaminomothy! ~ and M-

mcthylmethylsulfonamido}methyl, which can bo represcnted by the following  structurcs,

respectively:

o]
e x HR R
YL MO vy orh

[00100]  Examples of parficular values for R? when it represeats a C;-Ci alkyl group are methyl,
ethyl, propyl, isopropyl and t-butyl.

[00161] In onc embodiment, R? is CHR‘(CH,).;R". Examples of values for R® arc hydrogen and
melhyl. In one embodiment, Rf is di{1-4C)alkylamino, morpholino, or piperazinyl oplionally
substituted with (1-4C)alkyl. Examples of particular values for Rfare dimethylamino, diethylamino,
morpholine, piperazinyl and 1-methylpiperazinyl. Additional examples include NH; and NHMe.
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|00102]  Examples of particular values for R* when it represcnis CHRY(CH;).R" are:

e 1 . e e H
aic«fx‘m \im,’;is J»,r} \im,;”‘m

. e A~
M”\/? o™~ e |

|00103]  In one embodiment, R? is hydrogen.

{001¢4] On onc embodiment, both R? and R® are H. In cestain embodiments, R” is H end R® is
methyl. In other embodiments, esch of R” ond R¥ is methyl.

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

|00106] (z)  for a compound of formula (1) in which A is CN, R? and R® arc independently H
or Me, and R' is H or F, recting a corresponding compound having the formula:

34
R7 ot
R? CN
2
an

in which P' represcnts a hydrogen atom or a carboxyl protecting group and Z' represents a leaving

alom or group. with a corresponding compound having the formula
OH

R1
R1N
m
in which R'® is H or F in the presence of a base; or
[00107) (b} for a compound of formula {1} in which A is -CHaNHa, R" is H, and R” and
R® are independently H or Me, reducing a corresponding compound formila (V)



=]
RV Il

R? op?

R? CH
o
R

R0

av)

in which P? is as defined for P} or
[00108] (¢} for a compound of formula (I) in which A is ~CH;NHh, R? end R® are
independently H or Me, and R'®is H, cleaving a corresponding compound of formula (V)

I}
R7 oRY

o]
5

Rto

Rr!

4)

in which P is as defined for P'; or

[00103] {d) for a compound of formula (D) in which A is CHNR‘CE=OR’* or
CH;NR'SG;R%, R” and R?® are independently H or Me, and R is H, reacting a corresponding
‘compotind of formula (VE) :

RS
R7 opd

Re NHR*

Rr1
R

(V)
in which P* is as defined for P'; with 2 compound of formula R*COZ? or R*S0,Z*, respectively, in
which Z2 and Z* coch represents a leaving alom or group; or
[00110] {e) fora compound of formula (I} in which R? and R® are independenily H or Me,
and R™ is H, coupling a compound of formula (VIT)



R*
RT ops
Re At
o
R4
R
ViD

in which P* is as defined for P!, A® represents A or a protseted form thercof and R' ropresents H-X"-
L2 in which X* reprosents HN or OC(=0), or a reactive derivative thereof; with a compound of
formula (VIIT)
ArLLXEH
(Vi)

in which X® represents C(=0)0 or NH, ¢r a reaclive derivative thercof; or

[00111) (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

@O

rE
R? opS
RB A
CH
(34 -

in which A is H, F or Cl, and P* is as defined for P!, with a corresponding compound having the

formula (X)
cl

R0
*
wherein E is an clectron withdrawing group, in the presence of a base; and if desired removing said
electron withdrawing group; or
[00112) (g) for a compound of formula (1) in which A is OMe or (1-4Calkyl, RY and R
are independently H or Me, and R™ is H, coupling a corresponding compound having the
formula (XT)



Re
R? op?
R Al
OH
D

in which A" is OMe or (1-4C)alkyl, respectively, and P7 is as defined for P!, with a comesponding
compound having the formula (X1E)
24

Rix
R0
(xm
in the presence of a base, in which Z* represents a leaving atom or group, and R' represents an
electron withdrawing group convertible into & group RY; or
[00113] (1)  for a compound of formula (1) in which A s Br or cyclopropyt, R? and R® are
H, and R¥ is H, coupling a corresponding compound having the formula (XIV)

o}
N
R? Br
z5

(Xav)

in which 2% is a lcaving gyoup or atom, with & compound having the formula (XV)

CH
R! ;
R‘ID

XV}
in the presence of a base, followed by converting the carbony( group to a carbosyl group; or
[00114) ()  Foracompound of formula ([) in which A is methyl, thieny), phenyl, or phenyl
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)
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RS
RT OP‘
RY Br
o)
R1
RW
xXvh

with a compound having the formuta A%-ZnX, in the presence of a palladium (0) catalyst, or with a
compound having the formula A’B(OH); in the prescnce of a base and a palladium (0) catalyst,
where A® is melhyl, thicnyl, phenyl, or phenyl substituted with SO;Me and X is a halide; or

100135] ()  fora compound of formula (I} in which R is F, R® is H, and R™ is H, treating
a corresponding compound having the formula (XVII)

N‘Q-‘ -
N opt
R? A
o
AT
Riﬂ
(XVII)

with hydrogen fluoride;
[00116] (&) foracompound of Formula (1) in which A is CELNH(1-4C alkyl} or, CH;N(1-
4C alkyl),, R7 and R® ase independently H or Me, and R'° is H, reacting a corresponding

compound having the formula

Rﬂo

R¥ N2



i4

with an aldchyde having the formula HCO)(3-4C alky)); and removing any proteeting group or
eroups and, if desired, forming a salt.

l00117] Referring to process (a), the Teaving atom or group represenied by Z) may be, for
cxample, a halogen alom such as a fluoring atlom. The carbexy] profecting group may be any
convenicnt carboxyl profecting group, for example as described in Greene & Wots, eds., “Protecling
-Groups in Organic Synihesis”, John Wiley & Sans, Inc. Examples of carboxyl protecting groups
include (1-6C)alky) groups, such as methyl, cthyl and t-butyl. The base may be, for example, an
stkali metal hydride or carbonale, such as sodium hydride, sodium carbonate or potassium casbonate,
or o lertinry amine, such as tricthylamine or N,N-diisopropylethylamine. Convenicnt solvents
include amides, sulfoxides and oitriles, such as DMF, DMSO or acelonitrile.  The reaction can be
performed at an clevated temperature, such as in the range of fram 5010 150 °C,

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

[00119] Referring to process (b}, the compound of formulz (V) can be reduced by hydrogenation
in he presence of o Group VIII metal catalyst, such as Rancy Ni with methanol/smmenia. The
reaction can be condueted at a temperature in the range of from 0 to 100 °C.

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

[00121] Compounds of formula (V) can bo prepared by reacting a compound of Formuta (XEI)

op3
o)
N,
oH
Q
X1
with a compound of formula (X1I)
74
R‘IKQ/
(X

in the presence of a base, in which Z* represents a leaving atom or group, such as a fluorine atom,
and R™ represents an clectron withdrawing group convertible into a group R, for example a nitro
group that ¢an be reduced to an amino group and then acylated, The base may be, for example, an
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alkali metal hydride or carbonale, such as sodium hydride, sodium carbomale or potassium
carbonate. .
[00122] Compounds of formula (IX) can be prepared by reacting 4-hvdroxyphenylacelic acid
with 2-(hydroxymethyl)isoindoline-1,3-dione in the presence of a sulfonic acid, such as
methancsulfonic acid, and followed if desired by introducing & prolecting group P2,
[00123] Referring to process (d), the leaving atem or group represcnted by Z7 and Z* may be, for
example, a halogen atom such as a fluorine atom. The reaction can be performed in the presence of
& base, for example a tertiary amine such as diisopropylethylnmine or pyridine. Convenient solvents
include halogenated hydrocarbens, such as methylene chloride. The reaction can be conducted al a
temperalure in the range of from @ to 100 °C,
[00124] Refesring (o process (e), the coupling of the compound of formula (VII) with 2
compound of formula (Vill) may be performed using conventional amide bond formation
conditions, for example by reacling an amine with a reactive derivative of a cerboxylic acid, for
example an acid halide, such as an acid chioride. An example of A’ when it represents a protected
form of A is a group of formula ~CHyNR'P¢ in which P® represents an amine protecting group. The
amine prolecting group may be any convenient amine protecting group, for ¢xemple as described in
Grecne & Wuts, eds., “Protceting Groups in Orgenic Synthesis™, John Wiley & Sons, Inc. Examples
of aming protecting groups include acyl and alkoxycarbony! groups, such as t-butoxycarbonyl
(BOC).
108125] Referming to process (f), examples of ¢lectron withdrawing groups inchude NO,. In
entbodiments whercin the cleciron withdrawing group is NOs, this group can be removed, if desired,
by reducing the nilro group to an amino group using any convenient reducing conditions {for
example, Zn and NH.CD followed by cleavage of the amino group (for examgle, by treating the
amiro compound with isobuty] nitrite).
{00126] Reforring to process (), the basc may be, for example, an alkali metzl hydride or
carbonate, such as sodium hydride, sodium carbonate or potassium carbonste. The Z' group
tepresents a suitable leaving atom or group, such as a fluorine atom, and R'* represenis 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] Referming to process (h), the leaving atom or group represented by Z* may be, for
cxample, a halogen alom such as a fluorine atom, The base may be, for example, an alkaki metal
hydride or carbonate, such as sodium hydade, sodium carbonste, or potassivm carbonate.
Convenicnt solvents include sulfoxides such as DMSO. The reaction can be performed st clevated
iemperatures, for example in the range of 50-100 °C, for example at 85 °C, The carbenyl group can
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be comveried 1o a carboxyl group by wealng the coupling product with
methylsul fonyl/methylthiomethane to provide an inlermediate having the formula (XVIID)

S,

Oz N
1

(ovin
followed by converting the intermediate (XVIHI) to the corresponding methy! ester upon treatment
with HCl in methanol. The ester oan bs converied o the corresponding acid under standard
hydrolysis conditions,
|00128] Referring o process (i), the halide represented by X can be F, Cl or Br.  Convenient
solvents include cthers soch as THF or dioxanc. Suitable palladium (0) catalysts include Pd(PPhy)s
and bis{iri-t-bulylphosphine)palladium (0). A convenicnt base when compound (XVI1) is reacted
with & boronic acid reagent includes DBU. The reaction can be performed at clevated temperaturcs,
for cxample in the range of 50-100 °C, for cxample 60 °C. .
[00%29]  Referring to process (j), the reaction is conveniently performed in the presence of an
aminc base, for example pyriding.
[00130] Referring o process (k), the reaction is conveniently performed in dic presence of a base,
. for example & hydride such as sodium cyanoborohydride in an alcohol solvent such as methanol.
The reaction is preferably performed in the presence of a catalytic amount of acid, for example
acctic acid. The reaclion is convenicntly performed at smbient temperature.
[0013%]) The ability of iest compounds to att as DP2 recepter modulators may be demonstrated
by the assay deseribed in Example A,
[00132) Compounds which are modulators of DP2 are uscfid in the ircatment of diseases or
disorders mediated by PGDs, for example, disenses or disorders associated with overproduction or
dysregulation of PGDs.
[00133] As uscd hercin, the term treatment includes prophylaxis as well as treatment of an
cxisling condition.
|00134]  Examples of disorders or diseases that may be trealed with compounds according to (he

invention include immunologic diseases.
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[00135] Examples of immunologic discoses include allergic inflammatory diseases, such as
asthmn, atopic dermatitis, allergic thinilis, scasonal allergies, food allergics, contact hypersensitivity
{¢.8, nickel sensitivity), hyper-cosinophilic syndromes, and atlergic conjunctivitis,
[00136) Additional discases or disorders which may be tresled with the compounds of this
invention include inflammatory bowel diseases such as Crolin's disease, ulcerative colitis, ileitis and
calesitis, vasculitis, Beheel's syndrome, psoriasis and inflammatory dermatoses such as dermatidis,
cczema, urticaria, viral cutancous pathologies such as those derived from human papillomavirus,
HIV or RLYV infection, bacterial, fingnl and other parasital cutaneons pathologics, and cutancous
lupus ervithematosus, respiratory allergic diseoses such as persemsitivity lung discases, chronic
obstructive pulmonary discase and the like, auioinmune discases, such as arthritis (including
theumatoid and psorfatic), systemic Iupus crylthematosus, type I diabeles, myasthenia pravis,
mulliple sclérosis, Craves' discase, glomerulonephiitis and the like, graft rejection (including
allograft rejection and graft-v-host disease), e.g., skin grall rejection, solid csgan transplant rejestion,
bone maow Iransplant rejection, fever, cardiovascular disorders such as acute heart failure,
hypolension, hypericnsion, angina pectotls, myocardiat infarction, cardiomyapathy, congestive heart
failure, atherosclerosis, coronary arlery disease, restenosis, thrombosis and vascular stenosis,
corebrovascular disorders such as traumatic brain injury, stroke, ischemic reperfvsion injury and
aneurysm, ¢ancers of the breast, skin, proslate, cervix, ulerus, ovary, lestes, bladder, lung, liver,
Iarynx, orol cavity, colon and pastrointestinal tract (e.g., csophagus, stomack, pancreas), brain,
" thyroid, blood and lymphatic system, fibrosis, coungetive fissue disease and sarcoidosis, genital and
reproductive conditions such as erectile dysfunction, gostrointestinal disorders such as gastrilis,
ulcers, nousea, pancreatilis and voiniting; neurologic dicorders, such as Alzhcimer's disease, sleep
disordess such as insomnia, nercolepsy, sleep apnea syndrome and Pickwick Syndrome, pain, renal
disorders, ocular disorders such as glaucomn, infections diseases, viral indections such as K1V, and
baeterial infections such as sepsis, inflammation, Nushing, nasa) congestion, and ofitis media,
[00137]  Accordingly, another aspect of this invention provides a method of trealing discases or
medical conditions in a mammal mediated by PGD2, comprising adminislering to soid mammal one
or mote compounds of Formula 1 or a pharmeccutically acceptable salt or prodrug thereof in an
amount effective to treat or prevent said disorder.
[00138] The phrase “effective amount” means an amount of compound thal, when administered
to a2 mammal in need of such treatment, is sufficient to (i) went or prevent a panicular disease,
condition, or disorder mediated by PGD2, (i} attonunte, ameliorate, or eliminate onc or merte
symptoms of the particuler discase, condition, or disorder, or (iii) prevent or delay the onset of one
or more symploms of the particular disease, condition, or disorder described herein.
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[0013%] The amount of 8 compound of Forrula I that will correspond to such an amount will
vary depending upon faclors such as the particular conipound, discase condition and its severily, the
identily (e.g, weight) of the mammal in need of wrealment, but ean nevenheless be routinely
delermined by one skilled in the art.
[00140])  Asused herein, the term "mammal” refers to a warm-biooded animaf that has or is at risk
of developing a disease deseribed herein and includes, but is not limited to, guinea pigs, dogs, cats,
rats, mice, hamsiers, 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 usc of a compound of Formula I in the
prepatation of a 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 one or more
additionat drugs, for example an anti-infleammatory compound that works by a different mechanism
of setion,
[00144]  The compounds of the invention may be adminisicred by any convenient route, ¢.g. inla
the gastrointestinal fract (e.g. rectally or orally), the nose, lungs, musculatere or vasculature ar
transdermally. The compoinds may be administered in any convenient administrative form, e.2.
lablets, powders, capsules, solutions, dispersions, suspensions, syrups, sprays, suppositorics, gels,
cmulsions, patches ete. Such compositions may contain compo;lcnls convenltional in pharmaceeutical
preparations, c.g. dilucnts, caricrs, pH modifiers, sweeleners, bulking apcnts, and frther active
agenls, If parcnteral administration is desired, the compositions will be sterile and in a solution or
suspension form suilable for injection or infusion, Such compositions form a further aspect of the
invention.
[00148] According lo another aspec!, the present invention provides a phammaceutical
composition, which comprists a compound of formula (I} or a pharmnceutically acceptable salt
thereof, as defined hereinabove. In one cmbodiment, the pharmaccutical composition includes the
compound of formula (I} together with a pharmaceutically acceplable diluent or carder.
[60146]  According to another aspect, the present invenlion provides a compound of formula (i)}
or & pharmaccutically acceptable salt thereof, for usz in therapy.
|06147]  According to a further aspeet, the present invention provides the use of a compound of
Tormuln (13 or a pharmaceutically acceplable salt thereof, in the manufactore of a medicament to treat

an immunologic disorder, as defined hereinabove.
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[00148)  The following examples illustrate the invention. In the examples described below, unless
otherwise indicated all temperatures are set forth in degrees Celsivs. Reagents were purchased from
commercial suppliers such as Aldsich Chemical Company, Lancaster, TCI or Maybridge, and were
used wilhout further purification unless otherwise indicated.  Tetmhydrofuran (THF),
dichloromethane (DCM, methylenc chioride), toluenc, and dioxane were purchased from Aldrich in
Sure seal boltles and used as received.
[00149] The reactions set forlh 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
flnsks were typically fitted with rubber septa for the introduction of substrates and recgents via
syringe, Glassware was oven dricd andfor heat dried.
{00150) 'HNMR spectra were obtained es CDCiy, CD;0D, DO or dg-DMSO solutions (reported
in ppm), using tetramethylsilane (0.00 ppm) or residual solvent (CDCly: 7.25 ppm; CD,;0D: 3.31
ppry; D20: 4.79 ppm; ds-DMSO; 2.50 ppm) os the reference standard, When peak multiplicities are
reporied, the following abbreviations are used: s (singlet), d (doublet), t {triplet), m (multiplet), br
{broadened), dd (doublet of doublets), di (doublet of triplets). Coupling constants, when piven, aro
reporied in Hertz (H).
Example A
DP-2 binding Tnhibition Assay
[00151] The coding sequence of humar DP2 was introduced into the human Leukemic cell line
K562 by clectroporation and stable elones expressing P2 were obtained by Jimiting difution ™
followed by cell surface slaining with a rat monoclonal znlibody specilic for human DP2.
Membranes were preparcd from one of these DP2 expressing clones and used te delermine the
ability of the compounds of the present invention to inhibit binding of proslaglandin D2 (PGD2} to
its receptor DP2 by he following procedure, Membranes (1.25 Dghwelly were mixed with H-
labeled PGD. and various concentrations of test compounds in 150 pL of binding buffer {50 mM
Tris-HCI, pH 7.4, 40 mM MgClz, 0.1% bovine serum albumin, 0.1% NaNa) in 96-well U-boitom
polypropylene plates, Afler incubation for 60 minules ot room temperatuse, the assay was transferved,
to a filtration plate ({MAFB; Millipore Corporation, Bedford, MA), and washed three times with
birding bufler. Radioactivity was measured by a scintillation counter (TopCount; PerkinEfmer Life
Sciences, Boston, MA). Nonspeeific binding was determined by incubations in the presence of | M
unlabeled PGDs or 5 OM ol a known DP2 aotagonist. 1Cso velues for inhibition of binding are
determined for each compound tested from the inflexion point of a standard 4-parameter logistical
curve fitted to the values oblained, Al compounds disclosed hercin hed ICs, values less than 1

micromolar.
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Example 1

2-(4-{4-(3,4-Dichlorobenzamido)phenoxy).3-({4-fluorophenylsulfonamido)methyl).
phenyl)acetic acid

Feand

[00152] Step A: 2-(4-hydroxyphenyljacctic acid (7.0 g, 46 mmol) was diluted with methane
sullonic neid (100 mL) and cooled to 10 °C, 2-(Hydroxymethyldisoindoline-1,3-dione (8.2 p, 46
_mmol) was added porlionwise over 15 minules, The reaction was allowed 1o warm {0 room
temperature and stired overnight. The reaction was poured onto ice and stimed for | hour. The
reaction mixture was fliered and rinsed with water. The matesizh was air dried overaight end then
placed under high vacaum for § hours. The material was then taker up in DMF using heat to ensure
all the material was in solution. Small emounts of water were added until a precipitate persisted.
The misture was filicred and the solid material comesponded to bis alkylated material, Additionat
walter was added to crash out the 2-(3.({I,3-dioxeisoindolin-2-y Bmethyl)-4-hydroxyphenyi)acctic
ncid which wes fiflered and dried.  This matcrial was carried on to the next step without further

oH

purification. . .
[00153]  Sicp B: The product of step A (6.7 g, 22 mmol} was diluied with BBr (21 g, 258 mmol)
and acclic acid (20 mL). The reaction mixture wos heated 1o reflux and slimed ovemighl, The
reaction mixiure was then cooled to 0.°C and was noutralized with solid NaOH pellcts to pH~I0,
afferding a solution of 2-(3-(aminomethyl)-4-hydroxyphenyl)acetic asid which was used in the next
step withoul further purification,

{00154] Step C: To 2-(3-(aminomethyl)-4-hydraxyphenyljacetic acid (3.9 g, 215 mmol) was
added BocaO (5.40 g, 24.8 mmol) in 30 mL of dioxane. Afier stirring Tor 4 hours, the reaction was
diluted with cthyl acelale and IN HCI. The organic layer wes dried over MgSO, and concentrated.
The solid was taken up in minimal methylene chloride, filicred and rinsed with methylene chioride.
The filtrate was concenlraled to yicdld 3.0 g of 2-{3-{{tert-butoxycarbonyl}aminomethyl}-d-
hydroxyphenylacetic acid as a white foam.

[00155} Step D: 2-(3-((tert-Buloxycarbonyl)aminomethyl}-4-hydroxyphenyi)acetic acid (L.6 o,
5.69 mmol) was diluted with THF (10 mL) and methanol (3 mL) follawed by the addition of
TMSCHN, (14.2 mL, 28.4 mmol) dropwise. The reaction mixiure was stirred for 30 minutes and
(hea diluted with cthyt acefate and water, The layers were separated and the organic layer was dricd
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over MgSOy, filtered and concentrated. The malerial was purified using a biotage 408 carwridge
cluting with hexanes:cthyl acetate (4:1) vield 860 mg of clear oil that later solidificd te methy] 2-{3-
({test-butoxyearbonyl)aminomethyl)-d-hydroxyphenyd)acetate,
[00156]  Step E: Methyl 2-(3-({tert-butoxycarbonyl)aminomethyl)-4-hydroxyphenyDacetate (200
me, 0.677 mmol) was diluted with ACN (2 mL} followed by the addition of K:CO; (206 mg, 1.49
mmol) and 1-Muoro-4-nitrobenzene (0.103 mL, 0.948 mmol). The reaction mixture was heated to
reflux (at about 82 °C) and stirred for 5 hours.  The reaction mixture was then diluted with ethyl
acelale and water. The layers were separated and the organie layer was dricd over MpSQs, filtered
and concentrated, The material was porified using a biotage 408 cluting with hexanesfethy] acetate
{3:1) to yicld 242 mg of methyl 2-{3-{(tcri-butoxycarbonyl)aminomethyi)-4-(4-nitrophcnoxy)
phenylacetate as a clear oil.
[00157] Step F: Methyl  2-(3-((icri-butoxycaibonyl)aminomethyl)-4-(4-nilrophenoxy)
phenyDacetate (242 mg, 0,581 mmot) was diluted with THF (3 mL) followed by the addition of Zn
dust (38.0 mg, 0.58] mmol). Aboul 2 mL of sawraled ammonium chloride was added dropwise.
Afer stirring the reaction for 10 minutes, the reaction mixture was diluted with cthyk acctate and
snturated sodium bicarbonate, The layers were separated and the orgonie [ayer was dried over
MgS0,, filicred and concentraled 1o yicld 225 mg of methyl 2-{(4-(4-aminophenoxy)-3-({tert-
buloxycarbonyl)aminomethyl)phenylacetate.
|00158] Step G: Melthyl  2-(4-(d4-aminophenoxy)-3-((tert-butoxyearbonylaminomethyt)
phenylacelate (100 mg, 0.259 mmol) was diluled with methylene éh[oridc'(?; mL) followed by the
addition of 3,4-dichlorobenzoyl chilloride (81.3 mp, 0,388 mmol) and N,N-ditsopropyiethyl amine
(0.0451 mL, 0.259 inmol). The reection was stirred for 3 hows, The reaction mixture was diluted
with methylenc chloride and water. The layers were separaied and the organic layer was dried over
MgS0s, filiered and concentrated. The material was purified using a biotage 12i cluling wilh
hexancs:ethyl acetaie (3:1) to yield 130 mg of methyl 2-(3-({lert-butoxycarbonyl)aminomethyi)-4-
(4-(3 4-dichlorobenzamido)phenoxy )phenyljacclate.
[00159] Step H: Methyl 2-(3-((lert-bulo..\'ycarbonyl)aminomelhyl)nd-(4-(3,4-
dichlorebenzamido)phenoxyphenylacetate (130 mg, 0.232 mmot) was treated with HC1 (0.581 mL,
2.32 mmol), Afier stiming for 3 hours, the material was concenirated o yield 100 mg of methyl 2-
(3-({ominomelhyl}-4-(4-(3,4-dichlorobenzamido)phenoxy)phenylacetate.
1001607 Step I3 The product of step H {30 mg, 0.065 mmol) was diluted with methylene chloride
{1 mL) followed by the addition ol 4-fluorobenzene-1-sulfonyl chloride (15 mg, 0.078 mmot) and
DIEA (0,024 mL, 0.14 mmol). Afler stirring the reaction for 4 hours, the rcaction mixture was
placed dircctly onto a preparative tle plate 0.5 mm and eluled with hesanesiethy) acetate (3:1) 1o
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yield 30 mg of methyl 2-(4-(4.(3,4-dichlorobenzamido)phenoxy)-3-((4-fluorophenyl-
sulfonamido)methyl)phenyl)acetate.

[00161] Step k  Methyl  2.(4-(4-(34-dichlorobenzamido)phenoxy)-3-({4-fluorophenyl-
sulfonamido)methyl)phenyd)acelaic (40 mg, 0.065 mmol) wes diluted with MeOH () mL) follgwed
by the addition of NaQH (0.32 mL, 1.3 mmol). Afler stirting for | hour, the reaction mixture was
diluted with ethyl acclate and 2N HCI. The Tayers were separated and the organie layer was dred
over MpSQ,, filtered and concentraled. The material was purified vsing a 0.5 mm preparative plale
cluting with methylene chloride:McOH:AcOH (90:9:1) to yicld 12 mg of the title compound as a
solid, 'HNMR (460 MHz CDCIL,CD;0D) 8.1 (m, TH), 7.85 (m, 1H), 7.8 {(m, 2H), 7.7 (d, IH), 7.6
(d, 1H), .25 (s, 1 H), 7.2 (m, 3H), 6.85 (4, 2H), 6.7 (d, 1H), 4.15 (5, 2H), 3.55 (5, 2H).

Example 2
2-(4-(4-(3,4-Dichlorobenzamido}phenoxy)-3-(methylsullonamidomethyl)phenyl)acetic acid

oo

CE
[00162] Prepared by the method of Example ], substitufing 4-fluorobenizene- 1-sulfony! chloride
in Step H with methonesulfony! chloride, "H NMR (400 MHz, d;-DMSO}) 124 (s, 1H), 104 (s, IH), |
8.20 (m, 1H), 7.95 (m, 1H), 7.85 (d, IH), 7.75 (d, 28), 7.55 (1, IH), 7.4 (ra, 1H), 7.19 (m, 1H), 7.05
{d, 2H), 6.8 (d, 1H), 4.2 (d, 2H), 3.53 (s, 2H), 2.85 (s, 3H).
Example3

2-(4-(4-(3,4-Dichlorobenzamido)phenoxy)-3-((2,4-dichlorophenylsullonamido)methyl)-
phenyl)acetie acid
OH

n,ﬁco !
o .

[00163]  Prepared by the method of Example 1, substituting 4-fluorobenzene- ) -sulfonyl chloride
in Step H with 2,4-dichlorobenzyl- 1-sulfonyl chloride. "H NMR (400 MHz, CDCL/.CDSOD) 2.1 (s,
1H), 7.85 (m, 2H), 7.65 (m, 3H), 7.50 (m, (H), 7.35 (d, 1H), 7.2 (s, &), 7.10 (4, 1H), 6.90 (d, 2H),
6,60 (4, 1H), 4.20 (s, 2H), 3.45 (s, 2H).

OH

Hoo
[«]
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Example 4

2-(4-(4-(3,4-Dichlorobenzamido)phenoxy)-3-{nicotinamidomethyl)phenylacetic acid

i A
S A

al
[00164]  Step A: 4-Aminophenol (1.9 g, 17 mmol) was diluted with DMF (40 mL} followed by

the addition of pyriding (0.978) (1.4 mL, 17 mmol) and 3,4-dichforobenzoyl ¢hloride (3.0 g, 14
mmol) in 3 mL of DMF, ARer slirring for 12 hours, the reaction mixture was dituled with ethyl
acclate oad 2N HCI. The aqucous layer was exiracted once with cthyl acetate. The organics were
combined, washed with waler, brine, dricd over MgSCs, filtered and concentrated onto silica gol.
The malerial wos purificd using o biotage 40M column cluting with hexanes:cthyl acetate (9:1) using
2 L and then (60:40) 1L to yicld 3,4-dichloro-N-(d-hydroxyphenyl)-benzamide (L5 g, 37% yicld)
as a white solid.

[00165) Stcp B: tert-Bulyl 2-(3-cyane-4-fluorophenyl)acctate (2.0 g, 8.5 mmol) and the product
of step A (2.9 g, 10 mmo}) were dituted with DMSO (22 mL) followed by the addition of potassium
carbonate (1.4 g, 10 mmol). The reoction was heated to 125 °C and slirred for 12 howrs, The
reaction mixiure was then cooled 1o room temperature, diluted with ethyl acetate and 10% aqueous
sodium carbonate, The layers were scparaled and the organic Jaycr was washed with 10% aqueows
sodium carbonatc two more times foliowed by water and brine. The organic material was dried over
MgeSOy, flicred and concentraied, The material was purified using a biotage 40M column cluting
with  hexanesiethyl  acetate  (8:2)  to  yield  fert-butyl  2-{3-cyano-4-(4-(3,4-
dichlorobenzamido)phenoxy)phenyl)acetate (2.5 g, 59% yicid) as a white solid.

[06166] Step C: The produet of siep B (190 mg, 0.201 mmol) was diluted with 7N
ammionia/methanol (10 mL), followed by addition of ethyl ocetate (10 mL). Once the material
dissolved, Raney Nickel (1.72 mg, 0.0201 mmol) was added and (he reaction was purged three times
with o balloen of hydrogen. After stiming for 12 hours, the reaction mixture was Rltered through a
GF/F filter and concentrated. The residue was purified using a biotage 12i column cluling with
methylene chloride:MeOH:NH.OH (90:9:1) to yicld tert-butyl 2-(3-{aminomethyl)-4-(4-(3,4-
dichlorobenzamido)phenoxy)phicnyl)acetate (100 mg, 99.2% yield) as a clear oil.
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[001677  Step D: The product of siep C (0.050 g, 0.997 mmol) was dissolved info | mL of DCM
in a small west wbe. Pyridine (0. 017 g, 0.219 mmol) and nicotinoy] chloride (0.0195 g, 0.110 mmof)
were added, and the resction mixture was stimed for 12 hours, The reaction mixture was then
diluled with methylene chloride and water. The meihylene chloride layer was separated and loaded
dircetly onto a biotage 12i column cluling with methylene chioride:MeQH (95:5) to yield lert-butyl
2-(4-(4-(3,4-dichlorobenzamido)phenoxy)-3-(nicotinamidomethy))phenyl)-acelole (44 mg, 73%
yicld) as a elear oil.

[00168] Step E: The product of sicp D (44 me, 0,073 mmol) was diluted with methylene
chloride:TFA (1:1) and stirred for 3 hours, The reaction mixture was concentrated, taken up in ether
and sonicated, The solid was filtesed, rinsed with ether and dried ynder vacuumi to yicld the title
compound (35 mp, 88% yicld) as white solid. "H NMR (400 MHz, CDC1;CD;0D) 8.75 (m, 1H),
8.65 (m, 1H), 8.15 {m; [H), $.10 (m, 1H), 8.0 (m, IH), 7.60 (m, 3K), 745 (m, IH), 7.20 {m, 1H),
6.95 (d, 2H), 6.90 (d, 1H), 4.65 (m, 2H), 3.62 (s, 2H).

Example 5

2-(4-(4-(3,4-Dichlerobenzamido)phenoxy}-3-((N,N-dimethylsnlfamoylamino)methyl}-
phenyl)acetic acid

QH

n.g.,’q\
L0
HN '

o
ct
cl
j00169]  Prepared by themethod of Example 4, substituting nicotinoyl chloride in Step D with
dimethylsulfamoyl chloride. 'H NMR (400 MHz, CDCl;/CD;0D) 8.05 (5, 1H), 7.80 (m, 1H), 7.65
(m,2H), 7.55 (d, 1H), 7.35 (m, 1H), 7.18 (m, 1K), 7.00 (d, 2H), 6.82 (d, 1H), 4.25 (s, 2H), 3.60 (5,

2H), 2.75 (s, 6H).
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Example 6
2-(4-(4-(3,4-Dichlorobenzamidojphenoxy)-3-(methylsulfonamidomethyl)phenyl)acetic acid

OH

R0
[}

ol

<l
[00170]  Preparcd by the method of Example 4, subsiitating nicotinoyl chloside in Step D with
meihancsullonyl ch.loridc. TH NMR (400 MHz, de-DMSO0} 12.4 (5, 1H), 10.4 (s, TH), 8.20 (m, 1H),
7.95 (m, 1H), 7.85 (4, 1H), 7.75 (4, 2H), 7.55 {1, 1H), 7.4 {m, 1H), 7.19 (m, 1H), 7.05 (d, 2H), 6.8 (d,
TH), 4.2 (d, 2H), 3.55 (5, 2H), 2.85 (s, 3H).
Example 7
2-{3-(Cyclohexanecarboxamidom ethyl)-4-(4-(3,4-dichlorobenzamidojphenoxy)phenyl)-acetic

acid
G

j00171] Prepared by mcthod of Example d, substilling nicolinoyl chloride in Step D with
eyclohexanccarbonyl chioride. ‘H NMR (400 MBz, CDClL,CDyOD) 8.10 (m, 1H), 7.80 (m, 1H),
7.65 (d, 2H), 7,55 (d, 1H), 7.25 (m, 1K), 7.15 (d, 11), 6.95 (d, 2H), 6.85 {d, 1H), 2.10 {m, IH), L6~
1.8 (m, 3H}, 1.2-1.4 (m, 6H).
Exampte 8
2-(3-(Acetamidom ethyl)-4-(4-(3,4-dichlorebenzamido)phenoxy)phenyllacetic acid
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OH

f
1

[00172] Prepared by the method of Example 4, substitaling nicolinoy] chioride in Stcp D with
acetyl chlorde, 'H NMR (400 MRz, CDCI/CD;0D) 8,10 (m, 1H), 7.80 (m, 1H), 7.60 (m, 3H),
7.30 (m, 1H), 7.15 (m, 1H), 6.95 (d, 2H), 6.85 (4, 1H), 4.42 (5, 2H), 3.40 {5, 2H), 1.95 (5, 3H).
) Example 9
2-{4-(4-(3,4-Dichlorobenzamido}phenoxy)-3-{isonicotinamidomethyl)phenyl}acetic acid

OH

[06173]  Prepared by the method of Example 4, substiteiing nicotinoy] chloride in Step D with
isonicotinoy] ehloride. "H NMR (400 MHz, CDCI,/CD,0D) 8,62 (m, 1H), 8.05 (m, 1H), 7.88 (m,
1H), 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 (4,
1H), 4.65 (d, 2H), 3.62 (s, 2H).
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. Example 10
2-{4-(4-(34-Dichlorobenzamido)phenoxy)-3-((d-fluorobenzamido)methyl)phenyl)acetic acid

o

H

) .

[00174]  Proparcd by the method of Example 4, subslituting nicotinoyl chloside in Step D with 4-

fluorobenzoyl chloride. 'H NMR. (400 MHz, CD,0D) 8.10 (5, IH), 7.85 (m, LH), 7.80 (m, 2H),

7.70 (d, 1K), 7.62 (d, 2H), 7.35 {5, 1K), 7.25 {d, 1H), 7.35 (m, 2H), 6.95 (d, 2H), 6.90 (d, IH), 4.62
(s, 21), 3.60 (s, 3H),

Example 11
2-(4-(4-(3,4-Dichlorobenzamido)phenoxy}-3-(picolinamidomethyl)phenylacetic acid

e

=}

{60175)  Prepared by the methed of Exomple 4, substituting nicatinay! ehloride in Step D with

picolinoyl chloride, 'H NMR (400 MHz, CDyOD) 8,60 {d, 1H), .10 {m, 18), 8.05 {m, 1H), 7.95 {m,
1K), 7.85 (m, 1H), 7.70 (d, LH), 7.60 (d, 2H), 7.55 {m, 1H), 7.35 (m, [H), 7.20 (4, 1H), 7.00 (d, 2H),
6,85 (d, 1H), 4.64 (s, 2H), 3.60 (s, 2H).
Example 12
2-(4-(4-(3,4-Dichlorob enzamido)phenoxy)-S-((r.lzlelhoxycarbonylamin o)methyl)phenyl)-acetic
aci

CH
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[00176] Prepared by the method of Example 4, substituting nicatinoy! chloride in Step D with
methyl chlorolormate. “H NMR (400 Miz, CDCl;) 8.10 (m, TH), 7.80 (m, 1H), 7.65 (m, 2H), 7.58
(m, 1H), 7.30 (m, 1H), 7.19 (m, IB), 6.95 (m, 2H), 6.85 {m, LR), 4.40 (s, 2H), 3.65 (s, 3H), 3.80 (s,

2H).

Example 13
2-(4-(4-(3,4-Dichlorobenzamido)phenoxy}-3-((pyridine-3-sulfonamide)methyl)phenyl}-acefic
aeid

OH
He Y

[00177] Prepared by the method of Example 4, substituling nicotinoy! chleride in Step D with
pyridine-3-sulfony] chloride. 'H NMR (400 MHz, CDCI;) 8,95 (s, 1H), 8.60 (m, 1H), 8.10 (m, IH),
.05 (d, tH), 7.80 (d, 1H), 7.60 (m, 3H), 7.35 (m, 1H), 7.22 (m, 1H), 7.05 (4, 1H), 6.80 (d, 2H), 6.62
{4, 1H), 4.25 (s, 1H), 3.55 (s, 2H).

Example 14

2-{4-(4-(3,4-Dichlorophenylcarbamoyl)phenoxy)-3-(methylsulfonamidomethyl)phenyl)-acetic
acid

{00178] Step A: teri-Butyl 2-(3-tyano-4-fuorophenylacelale (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
potassium ¢arbonate (1,23 g, 13.3 mmol). The reaclion mixture was healed Lo 125 °C and stivred for
5 hours. The reaction mixwre was difuted with cthyl acciate and 10% aqueous sodium carbonate,
The layers were separated and the organic layer was washed with 10% aqueous sedium curbonate
two more limes followed by water and brine. The organic material was diied over MgS0,, filtercd
and concentrated. The materinl was purificd using a biotage 40M column cluting with hexancs:cthyl
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acciate (9:1) to vield methyl 4-(4-(2-tert-butoxy-2-oxocthyl}-2-cynnophenoxy)benzoate (2.65 g,
65.3%yield) as a clear oil. )
{00179} Sicp B: The product of step A (2.5 g, 6.80 mmol) was diluted with 7N
ammonia/methanol (30 mL) followed by the zddition of Raney Nicke! (0.0583 g, 0.680 mmol). The
reaction mixture was purged three times with hydrogen and stimed for 12 hours. The reaction
mixiure was then fillered through 8 GE/F Miter and concentrated. The residue was purified using a
biotage 40M column cluting with methylene ehloride:MeOH:NHOH (90:9:1) to yicld methy] 4-(2-
{aminomcthy])-4+(2-test-butoxy-2-oxocthyl)phenoxyYbenzoate (1.87 g, 74.0% yicld) as a ¢lear oil,
[00180] Swep C; The product of siep B (1.87 g, 3.03 mmol) was diluted with methylene chloride
(2 mL) followed by Me addition of pyridine (0,489 mL, 6.04 mmol) and methanesuifonyl chitoride
(0.779 mL, 10.]1 mmel). ARer slirring for 12 hours, the reaction mixture was diluled with methylenc
chloride and 2N HC, the layers wers separated and the organie fayer was dried over MgSOs, fillered
and concentrated. The material was purified using a biotage 40M carkridge cluling with
hexancs:cthyl  acetate  (1:1)  to yield  methyl  4-(4-(2-en-butoxy-2-oxocthyl)-2-
(methylsulfonamidomethyl)phenoxy)benzeate (1.53 g, 67.6% yield) as a clear oil.
[06181]  Step D: The product of step C (900 mg, 2.00 mmol) was diluted with dioxane (10 mL)
followed by the addition of LiOH-H.0 (126 mg, 3.00 mmol) dissolved in water (2 mL). After
stirving for 12 hours, the reaction mix(ure was diluted with cthyl acctate and 2N HC). The layers
were separated and the organic layer was dried over MgSOy, filicred and concentrated. The material
was purified using a biotage 40M cariridge cluting with methylenc chioride:MeOH (95:3) fo yield 4-
{d-{2-tert-buntoxy-2-oxocthyl}-2-(methylsul fonamido-methyl)phenoxy)benzoic zcid (710 mg, 81.4%
vicld} as a clear oil,
[00182)  Step E: The product of step I (62 mg, 0.14 mmol) was diluted with methylene chloride
{1 mL) followed by the addilion of oxalyl dichloride (0.093 mL, 0.19 mmol) and 1 drop of DMF,
The reaction was stitred for 30 minutes followed by the addition of 3,4-dichlorobenzenamine (46
mg, 0.28 mmol). The reaction was allowed to stir for | hour. The reaction mixture was loaded
directly onte a 121 sim and purified on the horizon eluling with melhylene chloride:MeOH (99.5-0.5
to 95:5) 16 yield 30 mg of tert-butyl 2-(d-(4-((3,4-dichlorophenyl)carbzmoyljphenoxy)-3-
(methylsulfonamidomethyliphenyl)acetale as a clear oil.
100183]  Step F: The praduct of step E (22 mg, 0,038 mmol} was diluted with methylene chioride
{1 mL) followed by the additior of TFA (I mL). After stirring for 1 hour, the renction was
concentrated, diluled with giher, senicated and concenlraled to yield 2-(4-{4-{((34-
dichlarophenyl)earbamoyl }phenexy)-3-(methyisul fonamidomethyl)phenyllacelic acid (15 me, 75%
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yicld) as a whils solid. 'H NMR (460 MHz, CBCL/CD,0D} 7.92 (m, 1H), 7.90 (d, 2H), 7.59 (m,
1H}, 7.42 {m, 2H), 7.25 (m, 1H), 7.10 (d, 2H), 6.90{d, 1H), 4.28 (s, 2H), 3.62 (s, 2H), 2.85 (5, 3H),
Example. 15
2-(4-(4-(3.4-Dichlorophenethylcarbamoyl) phenoxy)-3-(methylsulfonamidomethyl)-
: phenyl)acetic acid

OH

|00184]  Prepared by the method of Example 14, substifuting 3,4-dichlorobenzenaming in Step E
with 2-(3,4-dichlorophenyljcthanamine. "THNMR (400 MHz, CDCLCDA0D) 7.75 {d, 2H), 7.35 (m,
3H), 1.22 (8, 1H), 7.10 (d, 1H), 6.95 (d, 2H), 6.90 (d, 1H), 4.25 (s, 2H), 3.62 (m, 4H), 3.40 (5, 2H),
2,90(t, 2H), 2.85 (s, 3H).

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

OH

{00285)  Propared by the method of Example 14, substituting 3,4-dichlorobenzenamine in Step E
with napthalen-2-amine. '"H NMR (400 MHz, CDClL/CD,OD) 8.35 (s, 1H), 7.96 {d, 2H), 7.83 (m,
3H), 7.70 (d, 1H), 7.45 (m, 31), 7.25 (4, 1H), 7.05 (d, 2H), 6.95 (d, 1H), 4.30 (3, 2H), 3.62 (s, 2H),
2.85 (s, 3H).



31

Example 17
2-[4—(4—(4-Fluorophenethylcarbamo;vi)phenoxy)é-(methylsui‘l'onamidomethyl}phenyl)-acetic
acid

OH
H‘g/
Q

o]

. rol
1 L
AT
[00186]  Prepared by the method of Example 14, substituting 3,4-dichlorobenzennmine in Step E
with 2-(4-Duorophesylethanamine. 'H NMR (400 MHz, CDCI;/CD;0D) 7.70 {d, 2H), 7.40 (m,
IH), 7.22 (m, 3H), 7.10 (m, 2H), 6.90 (d, 2H), 6,70 (d, 1H), 4.30 (5, 2H), 3.65 (m, 4H), 2.90 (1, 2H),
2.85 (s, 3H). '
Example 18
2-{3-(Methylsulfonamidomethy!)-4-(d-(plienethylearbamoyl)phenoxy)phenylacetic acid

oH

[00187]  Prepared by the method of Example 14, substituting 3,4-dichlorobenzenaming in Step E
with phenathylamine. 'H NMR. (400 MHz, CDCL/CD0D) 7.70 (d, 2H}, 7.40 {m, 1H), 73] {m,
[H), 7.25 (m, 5H), 6.95 {d, 2H), £.90 (d, IH), 4.30 (5, 2H), 3.68 (1, 2H), 3.61 (s, 2H}, 2.90 (¢, 2H),

2,85 (5, 3H).
Example 19

2-(3-(Methylsulfonamidomethyl)-4-(4-(phenylcarbamoyl) phenoxy) phenyliacetic acid

OH

He
&

[+]

o'

o
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[06188]  Prepared by the method of Exomple 14, substituting 3,4-dichlorobenzenamine in Step E
with aniline. "H NMR (400 MHz, CDC)/CD;0D) 7.92 (d, 2H), 7.65 (d, 2H), 7.45 (s, 1H), 7.38 (m,
2H), 7.25 (d, 1H), 7.18 {m, 1H), 7.05 (d, 2H), 6.95 (d, 1H), 4.30 (s, 2H), 3.65 (s, 2H), 2.35 (5, 3H).
Example 20
2-(4-(4-(Benzylcarbamoyljphenoxy)-3-(methylsulfonamidomethyl)phenyl)acetic acid

OH

[00189}  Prepared by the method of Example 14, substituting 34-dichlorobenzcnoming in Step E

with benzy) amine. 'H NMR (400 MHz, CDCI/CD;0D) 7.80 (d, 2H), 7.40 (m, 1H), 7.35 (m, 4H),

7.22 (d, 1H), 6.95 (m, 38), 6.90 (d, 1H), 4.62 (d, 2H), 4,30 (s, 2H), 3.62 (s, 2H), 2.85 (s, 3H).
Example 21

2-(4-{d-(4-Chlorophenethylcarbamoyl)phenoxy)-3-{methylsulfonsmidomethyl)phenyl)-acetic
acid

A

5

o o

o

_{00190]  Prepared by the method of Example 14, substituting 3,4-dichlorobenzenaming in Step E

with 2-(4-chlorophenyl)cthanamine. 'H NMR (400 MHz, CDCI,CD;0D) 7.7 (d, ZH), 7.4 (s, 1H),

7.25 (4, 2R), 7.22 (4, 1H), 7.18 (d, 2H), 6.95 (d, 2H), 6.90 (d, 1H), 6.82 {br t, 1H), 4.3 (5, 2H), 3.65
{t, 2H),3.4 {brs, 2H), 2.9 (1, 2H), 2.85 (s, 3H).

Example 22
2-(4-{4-(2-(4-Chlorobenzylaminog)-2-oxoethyl) phenoxy)-3-{methylsulfonamidomethyl)-
phenyl)acetic acid

OH

H.g.»
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[00191) Prepared by the methed of Exomple 14, substituting methy] 4-hydroxybenzoate in Step
A with methyl 2-(4-hydroxylphemy)acetate and substituting 3,4-dichlorobenzenemine in Step E with
4-chlorobenzy! amine. 'H NMR (400 MHz, CDC),/CD;0D) 7.38 (m, IH), 7.25 {m, 4H), 7.20 (m,
3H), 6.95 (d, 2H), 6.85 (d, 1H), 4.38 (m, 2H), 4.32 (s, 2H), 3.61 (s, 2H), 3.55 (5, 2H), 2.85 (s, 3H).

Example 23
2-(4-(4-(2-(Benzylamino)-2-oxoethyl)phenoxy)-3-(methylsulfonamidomethyl)phenyl)-acetic
: acid
OH
HE.-
i
o)

ISes

g

H

[00192)  Prcparcd by the method of Example 14, substifuting methyl 4-hydroxybenzoale in Step

A with methyl 2-(4-hydsoxylphenylacetate and substituting 3,4-dichlorobenzenamine in Step E with

benzylamine, 'H NMR (400 MHz, CDCI/CD,0D) 7.38 (m, 1H), 7.15-7.30 (m, 8H), 6.95 (d, 2H),
6.85 (d, TH), 4.40 (d, 2H), 4.32 (s, 2H), 3.61 (s, ZH), 3.56 (s, 2H), 2.82 (s, 3H),

Example 24
2—(3-(Methylsulfonamid?methyl)-d-(d-(z-uxo-z-'(phenelhylamino}ethyl)phenoxy}phenyl)-acetic
- acid o
CH

Hﬁﬁ?;
v ]

AT
[90593] Prepared by the method of Example 14, substituting methyl 4-hydroxybenzoate in Step
A with meily? 2-{4-hydroxylphenyl}acelate and substituting 3,4-dichlorobenzenamine in Step E with
phencthylamine. 'H NMR (400 MHz, CDCI/CD,0D) 7.38 (m, 1H), 7.23 (m, 1K), 7.25 (m, 1H),
7.18.7.22 (m, 2H), 7.15 (4, 21), 7.10 {d, 1H), 6.92 {d, 2H), 6,82 (d, 1H), 4.38 (s, 2H), 3.62 (5, 2Hl),

3.48 {m, 4H), 2.82 (s, 3H), 2.75 (1, 2H). ~
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Example 25

2-(4-(4-(2-(Benzyl(methyl)amino)-2-oxoethyl) phenoxy)-3-{methylsulfonamidomethyl)-
phenylacetic acid
Q

[00194]  Prepared by the method 'of Example 14, substituting methyl 4-hydroxybenzoate in Step
A with methyl 2-(4-hydroxylphenyl)ncetate and substiluting 3,4-dichlorobenzcnaming in Step E with
N-methylbenaylamine, 'H NMR (400 MHz, CDCL/CI;0D) 7.10-7.40 (m, 9H), 6.94 (m, 2H), 6.82
(m, LH), 4.60 (d, 2H), 4.35 (m, 2H), 3.75 (d, 2H), 3.62 (m, 2H), 2.97 (d, 3H), 2.82 (5, 3H).

Example 26

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

QA"

100195]  Preparcd by the method of Example 14, substituting methy] 4-hydroxybenzoate In Step
A with methyl 2-(4-hydroxylphenyl)ecetale and substituting 3,4-dichlorebenzenaming in Step E with
aniline. 'H NMR (400 MBz, CDCLCD;0D) 7.55 {d, 2H), 7.30-7.35 (m, 5H), 7.18 (m, 1H), 7.10
(m, YH), 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-Benzamidephenoxy)-3-{(4-fluorophenylsulfonamidojmethyl)phenyl)acetic acid

[o]
e Q
@i a’@

[06196]  Prepared by the method of Example 1 substituting 3,4-dichlorobenzoyl chloride in Step
G with benzoyl chloride. MS+3534.9 M + 1],
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Example 28

2-(4-(4-(d-Chlorobenzemido) phenoxy)-3-((4-fluorophenylsulfonamido)methyl)phenyl)-acetic
acid

[00197]  Preparcd by the method of Example 1 sabstituting 3,4-dichlorobenzoy! chloride in Step
G with 4-chlorobenzayl chloride. 'H NMR (400 MHz, CD;0D) 7.85 (d, 2H), 7.70 (m, 1H), 7.45.
7.55 (i, 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-(4-(3-Chlorobenzamida)phenoxy)-3-{{d-fluorophenylsulfonamido)methyl)phenyl)-acetic
acid

OH r
u.g)@’
o o]
o

{00198]  Prepared by the method of Example 1 substituting 3 4-dichlorobenzoyl chlorids in Step
G with 3-chlorobenzoy] chloride "H NMR (400 MHz, CD;0D) 7.90 (s, 1H), 7.80 (d, 1H), 7.65 (m,
1H), 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-(34-Difluorobenzamido)phenoxy)-F(methylsulfonamidomethyl)phenyl)acetic acid

oH
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[00189] Prepared by the method of Example 1 substituting 3,4-dichlorobenzoyl chlorde in Stop
G with 3,4-diﬂuoro$cnzoyl chloride and substituting 4-fluorobenzenes{-sulfonyl chleride in Step I
swith methanesulfonyl ehloride, 'H NMR (400 MHz, CD,0D) 7.88 (m 1H), 7.80 (m, 1H}, 7.65 d,
2H), 7.42 (m, 28}, 7.20 (m, 2H), 7.00 (4, 2R), 6.82 (m, 1B}, 4.33 (s, 2H), 3.62 (5, 2H), 2.85 (5, 3H).
Example 31
2-(4-(4-(2-Chlorobenzamido)phenoxy}-3-(methylsulfonamidomethyl)phenyl)acetic acid

OH

(00200] Preparcd by the method of Example 1 substituting 34-dichlorobenzoyl chleride in Step
G with 2-chlorebenzoy! chloride and substituting 4-fluarchenzene- J-sulfony] chieride in Step I with
methanesulfonyl chloride. 'H NMR (400 MHz, CD;0D) 7.68 (d, 2H), 7.40-7.55 (m, 5H), 7.20 (d,
1H), 7.05 (d, 2H), 6.85 (d, IH), 4.35 (s, 2H), 3.65 (br 5, 2H), 2.85 (s, 3H).
Example 32
2-(4-(4-(3,4-Dichlurobenzamido)phenoxy)-.‘i-methoxypherfyl)aceﬁe acid,
o)
CH

[00201) Prepared according to Steps E, F, G and J of Example, 1, substituting methyt 2-(3-({tert-
butoxycarbonyl)aminomethyl)-4-hydroxyphenylacetate in Step E with methyl 2-(4-hydroxy-3-
methoxyphenylacetate. 'H NMR (400 MHz, CDCI;) 9.64 (s, 15}, 8.17 (d, 1H), 7.97 (dd, IH), 7.72-
7.75 (m, 41), 7.13 (d, JH), 6.99 (d, 1H), 6.93 (d, 1H), 6.87 {m, 2H), 3.80 (s, 3H), 3.66 (5, 2B}.
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Example 33

2-(4-(4-(benzyloxycarbamoyl)phenoxy)-3-(methylsulfonamidomethyljphenyl)acetic acid

oH

|00202] Prepared by the methed of Example 14, substituting 3,4-dichlorobenzenamine in Step E
with O-benzyl h;'drOX)rlaminc hydrochloride. "H NMR (400 MHz, CD;0D) 7.76 (d, J=8.6 Hz, 2H),
7.50 (t,J = 6.3 Hz, I1H), 7.33-7.48 (m, 5H), 7.23 (d, J=6.3 Hz, 1H}, 6.9% (d, J=8.7 Hx, 2H), 6.91 (d,
I=38.4 Hz, 2H), 491 (s, 2H), 4.10 {d, J=6.3 Hz, 2H), 3.60 (s, 2H), 2.85 (s, IB). :
Example 34
2-(3-Chloro-4-(4-(4-chlorophenethylcarbamoyljphenoxy)phenyljacetic acid

OH

<

O,

:NH
(1]

[00203]  Step A: 2-(3-Chloro-4¥hydroxyphcny[)accﬁc acid (5.0 g, 26.8 mmol) was disselved in
30 L of McOH and RSO, {0.744 ml, 13.4 mmal) was added dropwise at ambicnt lemperature,
The reaction was refluxed lor four hours and then congentrated In vacno,” The residue was diluted
with 150 mL of EtCAc and washed sequentially with saturated NaHCQs, water, and brine, dried
over Hz804, and concentrated in vacuo to provide methyl 2-(3-chloro-4-hydroxyphenyl)acetate
{5.16 g, 96.0% yicld) as a scmi-opaque thick oil.

[00204]  Stcp B: Methyl 2+(3-chlaro«d-hydroxyphenyljacetate (177 mg, 0.885 mmol) was diluled
with DMSO (3 mlL) followed by the addition of K.CQj (122 mg, 0.885 mmol) and N-{4-
chlorophenethyd)-4-chlora-3-nitrobenzamide (300 mg, 0,885 mmol) {synthesized in step C). The
renction was heated 1o 85 °C and stirred for 12 howrs, The reaction was cooled, diluted with DCM
and washed with 10% aq. sodinm carbonate, water and brine. The layers were separated and the
organic laver was dricd over HaSQq, filtered and congenirated, The malgrial was purified using a
biofage 40S carindge ecluting with DCM:MeOH (99:1) lo yield methyl 2-(4-(4-((4-
chlorophencihyljcarbanioyl)-2-nitrophenoxy)-3-chlorophenyl)acefate {206 mg, 46.3% yicld).
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[00205] Step C: 2-{(d-Chloraphenylethanarine (2.3 mi, 16 mmol} was diluled with DCM (40
mL) followed by the addition of DIEA (2.9 mi, 16 mmol) and 4-chloro-3-nitrobenzoyt chloride (3.0
g, 14 mmol) in 10 mL of DCM. Afler stimring for 30 minutes the reaction was leaded direstly onto a
biotagc 40M cartridge and cluted with hexancs:eihy] acetate (2:1) to yicld N-(4-chlorophenethyl)-4-
chlore-3-nilrobenzamide (4.0 g, 86% yield) as a while solid.
[00206) Step D:  Methyl  2-(4-(4-((4-chlorophenethyl)carbamoyl)-2-nitrophenoxy)-3-
chlorophenyl)acctate (! 10 mg, 0.219 mmol) was diluted with TRF (1 mL) followed by the addition
of Zn dust (14.3 mg, 0.219 mmel) snd satwrated NHLCI (1 mL). ARer stiming for 1 hous, the
reaction was dituted DCM and 10% aq. sodium carbonate. The lsyers were seporated and the
organic Jayer was dricd over MgSO,, fltered and concentraled (o yield methyl 2-(4-(4-((4-
chlorophenethyl)sarbamoyl)-2-aminophenoxy)-3-chlorophenyl)zcetate (102 mg, 98.6% vield),
[00207] Step E: Tsobutyl nitrite (0.0751 ml, 0.634 mmol) was diluted with DMF (1 mL), placed
onder nitrogen and healed to 60 °C.  Meilwl 2-(d4-(4-((4-chlorophencihylcarbamoyl)-2-
aminophgnoxy)-3-chlorophenyl)acetaie (100 mg, 0.211 mmol) in BMF (1 mL) was added dropwise
and the reaction wos stimed for 1 hour, The reaction was cooled, difuled with ethyl acetate and
washed with 2N HC, satvraled sodium bicarbonate and brine. The orgonic layer was dried over
MgS0s, fillered and concentrated, ‘The malerial was purified using a biotage 12i column, cluting
with DCM:MeOH (92:1) lo yicld mothyl 2-(4-(4-({4-chlorophencthyl}carbamoyl)phenoxy)-3-
chiorophenyl)acctate (70 mg, 72,3% yicld).
[00208]  Step F: Methyl 2-(4-(4-((4-chlarophienethyl)carbamayl)phenoxy}-3-ehloraphenyl)acetate
(33 mg, 0.0720 mmol) was diluted with THF (500 gL} followed by the addition NaOH (0.144 ml,
0.720 mmol) and 100 pL of waler. After stirving for 2 hours, the reaction was diluted with DCM
and 2N HCL. The layers were scperated and the organic layer was dried over MgSOsy, filtered and
concentrated 1o yield 2-(4-(4-{(4-chlorophencthyljcarbamoyl)phenoxy}-3-chlorophenyl)acetic acid
(19 mg, 59.4% yield) as a white solid. "H NMR (400 MHz, CDCly/CD,0D) 5 7.65 (d, ZH), 7.42 (m,
1), 7.25 (d, 2H), 7.20 (d, 1H), 7.15 (g, 2H), 7.05 (d, 1H), 6.85 (d, 2H), 3.65 {1, 2H), 3.60 (s, 2H),
2.90 (t, 2H).
Example 35
2.{3-cyano-4-(4-{34-dichlorebenzamido}phenoxy)phenyl)propancic acid

OH

CN

Pen e

cl
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(00209  Step A: Toa stirred selution of diisopropylamine (357 pl, 2.55mmol} in THF (3 ml) a1 -
78 °C was zdded n-butyllithium (2.5M in hexanes, 1,02 mi, 2.55 mmof), The reaction was stirred for
20 minutes alier which time a solution of the acelate (500 mg, 2.13 mmol) in THF (3.5 ml} was
added dropwise and stirred for 20 minutes at-78 °C, then warmed to 0 °C. Mel (133 p), 2.13 mmel)
was added and the reaction slirred for an additional 30 minutes. The reaction was acidified with 2M
HCI and extracted with ELOAe. The combincd organics were then washed with brine and dried over
MgS0,. The residuc was parified on the Biotage Horizon (40+M, 5%io 50% B:EtOAc, 21 ml-F008
ml) to give tert-butyl 2-(3-cyano-4-fuorophenyl)propanoate (0.368 g, 1.48 mmol, 70%). "H NMR
(400 MHz, CDCl; ) & 7.50-7.60 (m, 2H}, 7.17 {1, }=8.7 Hx, 1H), 3.63 (q, J=7.1 Hz, 1H), 4.60 (d,
J=7,2 Hz, 3H), 1.40 {5, 9H).

[00210}  Step B: To a stirred solution of 4-aminophenol (2.50 g, 22.9 mmol} in DMF (55 ml} was
added pyridine (1.85 ml, 22.9 mmol) foHowed by 3 4-dichlorobenzoyl chloride (4.0 g, 19.1 mmol) in
DMF {7 ml). The reaction stirred ot ambient temperature avernight, then diluted with 2M HCI and
EtQAc. The aqucons layer was then extracled with EtOA¢ and the combined organics washed with
brine and dricd over MgSQ4 The sesidue was purified on Lhe Biotage Horizon {65+M 5% to 75%
B:E1QAc, 51 ml-2448 mi). 3,4-Dichlora-N-(4-hydroxyphenyl)benzamide was collected as a whilc
sofid (3.91 g, 13.9 mmol, 73%). 'H NMR (400 MHBz, CD,0D) & 8.09 (s, 1H), 7.84 {d, J=8.5 Hz,
1H), 7.67 (d, J=8.6 Hz, 1H), 7.45 (d, J=8.8 Hz, 2H), 6.78 (d, J=8.4 Hz, 2H).

[00211] Step C: To a stimed solufion of tert-butyl 2-(3-cyano-4-fluorophenyl)propancate
" {360mg, 1.44mmo!d from Step A and 3,.4-dichloro-N-{d-hydroxyphenyl)benzamide (488 mg,
1.73mmol) from Step B in DMSQ (4ml) was added K4CO; (240 mg, 1.73 mmol). The reoction was
stirred a1 125 °C overnight, then cooled Lo ambient temperature and difuted with FtQAe and 10%

aqueous sodium earbonate. The nqueous phase was extracted with ELOAc and the combined”

organics washed with 10% aqueous sodium carbonate and brine, dried over MgS0s, concentrated
and purificd on 8 Biolage Horizon (40+M 5%t050% B:E(QAc, 21 ml-]008 ml). The appropriate
[ractions were then combined and conceniraled to give tert-butyl 2-(3-cyano-4-(4-(34-
dichlorobenzamido)phenoxy)phenyl)propancate {0,476 g, 0.797 mmel, 55%). "H NMR (400 MHz,
CDCHE ) 87.99 (s, 1), 7.84 (bs, N-H), 7.72 (d, J=9.3 Hz, 1H), 7.67 (d, J=B.7 Hz, 28), 7.60 (m, 2H),
7.42(d, 1=8.6 Hz, 1H), 7.11 (d, ]=7.7, 2H), 6.83 {4, 8.7 Hz, JH), 3.61 (q, J=7.1 Hz, IH), 1.45{d,
J=1.5 Hz, 3H), 142 (s, SH).

[op212] Step B: To a slimed soluion of ter-butyl  2-(-cyano-4-(4-(34-
dichlorobenzamido)phienoxy)phenyl)propanoate (25 nyg, 0.049 mmol) in DCM (1 ml) was added
TFA (250 wl). The reaction was slirred at ambient temperature for 4 hours and then coneentrated,
The crude product was purified via preparative TLC {5%Me¢OH/DCM) to give 2-(3-cyano-4-{4-(3,4-
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dichlosobenzamido)phenoxy)phenyl)propancic acid (0.0174 g, 0.0382 mmol, 78%). 'H NMR (400
MRz, COCI, ): 8.04 (bs, N-H), 7.96 {5, 1H), 7.64-7.71 {m, 3H), .61 (s, IH), 7.55 (d, J=7.7 Hz, 1H),
7.44 {dd, J=8.5, 2.2 Hz, IR), 7.08 (d, J=R.9 Hz, 2H), 6.83 {d, J=8.5 Hz, 1H), 3.74 (q, ]=7.4 Hx, 1H),
1.53 (d, J=6.9 Hz, 3H).
Example 36
2-(4-(3-(3,4-dichlorobenzamido)phenoxy}-3-(methylsulfonamidomethyl)phenyl)propancic acid

{00213]  Preparcd by the method of Exomple 14 substituting methy] 4-(4-(2-test-butoxy-2-
oxocthyl)-2-cyanophenoxy)benzoate  in Step B with  ferl-butyl ~ 2-(3-cyano-4-(4-(34-
dichlorebenzamido)phenoxy)phenyl)propanoate and following steps € and F. 'H NMR (400 MHz,
CD,OD): 8.10 (s, 1H), 7.85 (s, 1H), 7.60-7.70 (m, 3H), 7.50 (s, 1H), 7.20 (d, 1H), 7.1 {d, 2H), 6.80
{d, 1H), 4.30 {s, 2H), 3.75 (q, 1H), 2.80(2, 3H), 1.45 (d, 3H).

Example 37

2-(4-(4-(3, 4-d|chlnrobenzam:do)phenoxy) 3—(methylsulronamrdomethyl)phenyl)-l-
methylpropanoic ncid

H\sf'

o PN

| ;ﬁ,©’° 0
. N
H
4]
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J00214]  Step A: To a stirred solution of NaH (66% in oil, 195 mg, 4.88 mmol) in DMF (10 ml)
at 0 °C was added a sofution of tert-butyl 2-(3-cyano-4-flnorophenyBacetate (500 mg, 2.125 mmol)
and Mel (330 pi, 5.31mmol) in DMF (1 mi) dropwise. The renction was warmed to ambient
{eraperature, stirred ovenight, and then diluled with IN BCl and EiOAc. The agueous was extracied
with EtOAc and the combined organics washed with brine and dried over MgSQO, The ¢rude
concentraled product was then purified on the Biotage Horizon (40+M 5%to 50% B:EtOAc, 18 ml-
864 mi) to pive test-butyl 2~(3-cyana-4-ftuorophenyl)-2-methylpropencate (0.423 g, 1,602 mmol,
75%). '"H NMR (400 MHz, CDCly) 8 7.56-7.63 (m, 2H), 7.17 {t, J=8,I Hz, IH), 1.54 (s, GH), 1.38
(s, 9H).
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{00Z15] Stcp B: 2-(4-(4-(3,4-Dichlorobenzamida)phenoxy)-3-(methylsulfonamidomethyl)
phenyl)-2-methylpropanoic acid was prepared from tert-butyl 2-(3-cyano-4-fluorophenyl)-2-
methylpropanoate by the methed of Example 35  substituting tert-butyl 2-(3-cyano-4-
fluorophenyl)propancate in Step B with tert-butyl 2-(3-cyanc-4-fluorophenyl)-2-methylpropancale
and following steps B,C and F of Exaniple 14. 'H NMR (400 MHz, CD;0D): 8.15 (5, 1H), 7.85 (d,
1H), 7.65-7.75 (m, 3R). 7.55 (s, 1H), 7.30{d, 1H), 7.05 (d, 2H), 6.80 (d, tH), 4.35 (s, 2H), 2.80 (s,
3H), 1.55 (s, 6H).
Example 38
2-(3-{Methylsolfonamidomethyl)-4-(4-(4-
(trifluoromethyl)phenylcarbamoyl)phenoxy)phenylacetic acid

OH

ba

0 Qo
H
o :
FsC

{00216] Preparcd by the method of Example 14, substituling 3,4-dichlorobcnzenamine in Step E
with 4-trifluoromethylbenzenamine, 'H NMR (400 MHz, CDsCl;, CDyOD) 7.95 (d, 2H), 7.82 (d,
2H), 7.62 (d, 1H), 7.45 (s, 1H), 7.25 {d,. 1H), 7.05 (d, 2H), 6.95 (¢, 1H), 4.30 (5, 2H), 3.62 (5, 2H},
2.82 (s, 3H).

’ Example 39

2-(3-(Methylsulfonamidomethyl)-4-(4-(3-
(triflugromethy!)phenylearbamoyl)phenoxy)phenyljacetic asid

OH

-

i

]
oo B T
T
{00217] Prepared by the method of Example 14, substituting 3,4-dichlorobenzenaming in Step E
with 3-triflucromethylbenzenamine, 'H NMR. (400 MHz, CD;Cl;, CD;0D) 8.05 (s, 1H), 7.90 {(m,
3H), 7.50 (m, 1H), 7.45 (s, 14), 7.40 (m, 1H), 7.25 (d, 1H), 7.05 (d, 2H), 6.85(d, 1H), 4.30 (s, 2H),

3.65 (s, 2H), 2.85 (s, 3H).
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Example 40

2-(4-(4-(4-chloro-3-fluorophenylcarbamoyl)phenoxy}-3- -
(methylsulfonamidomethyl)phenylacetic acid
0

OH

s/

o O’l\\o
H
X
¢l 0

[00218]  Prepored by (he method of Example 14, substituting 3 ,4-dichlorobenzenamine in Step B
with 4-chloro-3-flucrobenzenamine. 'H NMR (400 MHe, CDyCl;, CD;0D) 7.90 (4, 2H), 7.75 (m,
H), 7.30.7.45 (m, 3H), 7.25 (d, \H), 7.05 (d, 2H), 6.95 (d, 1H), 4.3 (5, 2H), 3.65 (5, 2H), 2.85 (s,
3H).

Example 41

2-{4-(4-(3-chloro-4-flugrophenylenrbamoyl)phenoxy)-3-
{methylsulfonamidomethyl)phenylyacetic acid
)

[00219]  Prepared by the method of Example 14, substituting 3,4-dichlorobenzenamine in Step E
with 3-chloro-4-flwarobenzenamine. "H NMR. (400 MHz, CD;Cly, CD;0D) 7.93 (d, 2H), 7.85 (m,
1H), 7.55 (m, 1H), 7.45 (s, 1H), 7.25 (d, [H), 7.15 (1, 1H), 7.05 (d, 21), 6.85 (d, 1), 4.30 (s, 2H),
3.65 (s, 2H), 2.85 (s, 3H).
Example 42
2—(4»(4—(4—chIorophenethylcarbamoyl)phenoxy}phenyl)gcetic acid
Q
OH

0

Foausd
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[00220]  Step A: 2-(4-hydroxyphenylyacetic ecld (1.0 g, 6,57 mmol) was diluled with THF (4 mL)
followed by the addition of Reactant 2 (2.63 g, 13.] mmol). The reaction was stirred for hours 12
hours. The reaction was filtered and Joaded dircetly onto a bictape 40M carlridge eluling with
hexanes:ethy! acetate {3:1) to yield tert-butyl 2-(4-hydroxyphenyl)acctate (300 mg, 58.4% yicld} asa
elear oil that later solidificd to a white solid. ,
[00221]  Step B: 2-(d-chlorophenyl)ethanamine (0.321 mi, 2.27 munol) was dilnted with DCM (10
mL) followsd by the addition of DIEA (d 0.742) (0.395 ml, 2.27 mmol) and 4-flusrchenzoyl
chloride (0.231 ml, 1.89 mmol). After stiming for 30 minutes the reaction was loaded directly onto a
biotage 405 cartridpe and eluted with hexanes:ethyl actate {2:1} to yicld N-(4-chlorophenethyl)-4-
Nluorobenzamide (393 mg, 74.8% yield) a5 a white solid.
[00222) Step C: Tert-butyl 2-{4-hydroxyphenyljacetate {200 mg, 6.960 mmel) was diluted with
DMSO (4 mL) followed by he addition of Ki:COy (133 me, 0950 mmol) and N-(4-
chlorophencthyl}-4-{Inorebenzamide (267 mg, 0.960 mmol). The rcaction was stimed at 85°C
overnight, and then stirred at 138 °C for 12 hows. The ronetion was cooled to ambicnt temperature,
ditaied with DCM and 10% aq. sodium carbonnte. The layers werce scparated and the organic layer
was dricd over MgSOy, fltercd and concentrated. The crude material was purificd by silica gel
chromatography, cluting with hexanesiethyl acetate (4:1) to yield ter-butyl 2.(4-{d-((4-
chtorophencthyl)carbamoyl)phenoxy)phenyl)acctate (20 me, 4.47% yicld) es an off while solid.
[00223] Step D: Teri-butyl 2-(4-(d-((4-chlorophencthyljcarbarmoyl)phenoxy)phenyDacetate (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 reaction was concentrated, diluted with ether and conccnt;alcd to vield 2-(4-
(4-{({(4-chlorophencthylearbamoyi)phenoxy)phenyl)acetic acid (17 mp, 97% yield) as a white solid.
' NMR (400 MHz, CD;Cl;, CD,0D) 7.70 (d, 2H), 7.30 {m, 4K), 7.19 (i, 2H), 7.00 (m, 4K), 3.62
(m, 4H), 2.90 (t, 2H).
Example 43
2-(4-(4-(d-chlerophenethylcarbamoyl)phenoxy)-3-fluorophenyBscetic acid

OH

{00224]  Step A: 2-{3-Fluero-4-hydroxyplicnylacetic acid (1.0 g, 5.88 mmol) was diluted with
THF:McOH (3:1) (10 mL) followed by the addition of TMSCHN; (5.88 ml, 11.8 mmol). After
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stirring for 1 hour, the reaction was quenched with 2N HCI and diluted with DCM. The layers were
separated and the organic layer was dricd over MgSQy, filtered and eoncentrated. The material was
purificd by sitica gel chromatography, eluting with hexanes:cthyl acetate (2:1) to yield methy! 2-(3-
Tluero-4-hydroxyphenyl)acetate {700 mg, 64,7% yield) as a clear oil.
[00225])  Step B: 2-(4-Chiorophenyljethanamine (2.3 ml, 16 mmol) was diluted with DCM (40
mL) foliowed by the addition of DIEA (2.9 ml, 16 mmol) and 4-chiora-3-nitrobeazoyl chleride (3.0
g, 14 mmol} dropwise in 10 mL of DCM, Afier stirring for 30 niinutes the reaction was Joaded
directly onto a silics gel column and ciuted with hexancsicthy! acetate (2:1) to yield N-(4-
chlerophenethyl)-4-chloro-3-nitrabetizamide (4.0 g, 86% yield) as a white solid,
[00226] Step C: Methyl 2-(3-fluoro-d-hydroxyphenyljacclate {prepared in Step A; 163 mg,
0.883 mmeol) was diluled with DMSQ (3 mL) followed by he addition of KoCOy (122 mg, 0.835
mmol) and N-(4-chlorophencthyl)-4-chloro-3-nitrobenzamide (prepared in Step B; 300 mg, 0,885
mmel), The reaction was stirred at 80°C for 12 howrs. The reaction was cooled, diluted with DCM
and washed with 10% aq. sodium carbonate, waler and brine. The [ayers were separated and the
organic layer was dried over MgSOs, filtered and concentraled. The material was purified by stlica
gel chromatography, cluting with hexanciacetone (2:1) to  yield methyt 2-(4-(4-((4-
chlcrophencihylearbamoyl)-2-nitrophenoxy)-3-flucrophenyl)acelate {200 mg, 46.4% yield).
[co227] Step D Methyl  2-(4-(4-((4-chlorophencthyl)carbamayl)-2-nitrophenoxy)-3-
fluorophenyl)acetate (100 mg, 0,205 mmol) was diluled with THF (2 mL) followed by the addition
of Zn dust (13.4 mg, 0.205 mmol) and saturated aq. NH4CI (! mL). Aficr siirring for I hour, the
reaction was ditufed with cthy] acelate and 10%nq sodium carbonate. The layers were scparated and
e orpanic layer was dried over MpSO,, filtered and concentraled to yield methyl 2-(4-(4-((4-
chlorophencthyl)carbamoyi)-2-aminophenoxy)-3-fluorophenylacetate (93 mg, 99.1% yield).
|00228} Siep E: [sobuiyl nilrile (0.060 ml, 0.51 mmol} was diluted with DMF (2 mL), placed
under nitrogen and heated o 60°C followed by the addition of methyl 2-(4-(4-({4-
chlorophenethyhearbamoyl)-2-aminophenoxy)-3-flucrophenyl)acetate (93 mg, 0.20 mmol) in 500
uL of DMF. The reaction was slirred 30 minutes and then cooled. The reaclion was diluted with
cthy] acetale and washed with 2N HCl and saturated sodivm bicarbonatc. The layers were separated
and the organic fayer was dricd over MgSO0,, filtered and concentrated. The materfal was purified
by silica gel chromatography, cluting with hexenes:etliy! acetate (2:1) to yield methyl 2-(4-{4-((4-
chlorophenethyl)carbansoyl)phenoxy)-3-fluorophenyl)acetate (35 rag, 35% yicld).
[00229]  Sicp F Methyl 2-(4-(4-((4-chlorophenethyl)earbamoyl)phenoxy).3-
flucrophenyl)acctaic (32 mg, 0.072 mmol) was diluled with dioxane (1 mL) followed by the addition
of NaOH (0.072 ml, 6.36 mmol) and 200 pL of water. After stiring for 3 hours, the reaction was



: 45
diluted with cthyl acetatec and 2N HCL The organic layer was difed over MgS0y, filicred and
concentrated 1o yield 2-(4-(4-((4-chlorophenethyl)carbamoylphenoxy)-3-fluorophenyDacetic acid
(15 mg, 48% yield) as a while solid. 'H NMR. {400 MHz, CD;Cly, CD;0D) 7.70 (d, 2H), 7.25 (d,
2H), 7.19 (m, 38), 7.10 {m, 2H), 6.95 (d, 2H), 3.65 (m, 4H), 2.90 (¢, 2H).

Example 44
2-(3-cyano-4-(4-(4-chlorophenethylearbamoyl}phenoxy)phenyl)acetic acid
o)
CH
CN

0
[00230] Step A: A Oosk was charged with lcrt-bi:lyl 2-(3-cyano-4-flucrophenybacetate (9.410 g,
40.00 mumol), methyl 4-hydroxybenzoate (7.303 g, 48,00 mmol}, K2CG; (6.634 g, 48.00 mmol), and
DMSO (160 mL). The mixture was healed to 90 °C under a nitrogen atmosphere for 17 hours, The
mixtare was cooled to ambicnt temperalure and pouced into g mixtuse of ELOA¢ (250 mL) and 10%
K,CO; solution (230 mL). The resulting insoluble residue was dissolved in water and added to the
EtQAc.oqueows mixlure. The mixtwre was stimed for [ hour and layers were separated, The
aqueous layer was extracted. with EtOAc,. and the combined extracts were washed with saturated
K2COy, water, and brine, dried over MgS0s, filiered through a Celite pad, and concentrated under
reduced pressure to give 14,7 g of crude product os an oil, The crude material was purified by silica
gel chromalography to provide methyl 4-(4-(2-tert-butoxy-2-axocthyl}-2-cyanophenoxy)benzoale
(11.6 g, 79%5) as a while solid.
[0023%] Step B: Methyl 4-(4-(2-teri-buloxy-2-oxoethyl)-2<cyancphenoxy)benzoate ()1.60 o,
31.57 mmol) was dissolved in dioxane (160 mL) and the solution was cooled to 10°C in an jce bath,
LiOH-H,O, IM (37.89 ml, 37.82 mmol} was added to the solution and the mixture was stirred at
ambient temperature for § hours, The mixture was diluted with 2N HCL (100mL) and CH.Cl, (200
mL). Layers wers scparated and aqueous layer was extracted wilh CH»Cla. The combined extracts
were washed with brinc (100 mL), dried over MgS0y, filtercd through a Celite pad and concentrated
under reduced pressure, The crude material was purified by silica gel chromatography to provide 4~
(4-(2-tert-butoxy-2«oxocthyl)-2-cyanophenoxy)benzoic acid {7.29 g) as a while solid,
(00232} Step C: To  A-(4-(2-tert-buloxy-2-oxocthyl)-2-cyanophenoxy)benzoio acid (034 g,
0.962 mmol), 2-{(4-chlorophenyl)ethamamine (0.165 g, 1.06 mmol) in DMF (5 ml} wss added
diisopropylamine (0.200 ml, 1.15 mmol) and HBTU (0.149 g, 1.35 mmof). The reaclion was stirred
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at ambient temperature for 90 minutes, The reaction was diluted with water and the product
extracied into cthyl acctate, The combined organic layers were dried (MgSQa), filtered and
concenlraied 1o give  fteri-butyl  2-(4-(4-({d4-chlorophenethyl)carbamoyl)phenosy)-3-
cyanophenylacetate (0.40 g, 35%) as a white solid after column chromatography.

[00233] Step D: To tert-butyl  2-{4-(4-((d-chlorophencihylcarbamoyl)phenoxy)-3-
cyanophenybacetaic (4.40 ¢, 8,96 mmol) in DCM (20 ml) was treated with TFA (20 mi). After
stirring for 2 hours, The reaction mixture was concentrated and the erude material was purified by
sitica gel chromatography using a gradient of 0.5% McOH/DCM containing 0.5% AcOH to 10%
MceOH/DCM containing 0.5% AcOH to provide 2-{4-(4-((4-chlorophencthyl)carbamoyl)phenoxy)-
3-gyanophenyl)acctic acid (3.30 g, 84.7% yiold), 'H NMR (408 MHz, CD;0D) 7.85 (d, 2H), 7.65
(s, 1H), 7.45 (d, 1H), 7.35 (s, 1H), 7.25 (d, 2H), 7.20 (3, 2H), 7.10 (d, 2H), 6.95 (d, 1H), 3.62 (m,
4H), 2.90 (1, 2H).

Example 45
2-(3-cyano-4-(4-(2,4-dicklorophenethylcarbamoy))phenoxy)phenyljacetic acid
o
OH
CN

O

n o
cnm °

[00234]  Prepared by the melhod of Example 44 substituting 2+(2,4-dichlorophenyl)elhanamine

. for 2-(4-chlorophenyljcthanamine in Step D, 'H NMR (400 MHz, CD5Cl, CD;OD} 7.79 {4, 2H),

7.65 (m, 1H), 7.45 (d, 1H), 740 (m, 1H), 7.21 (m, 2H), 7.10 (d, 2R), 6.85 (d, 1H), 3.65 (m. 48),

3.05 (¢, 2H).
Example 46

2-(3-bromao-4-(4-(24-dichloraphenethylearbamoyl)phenoxy)phenylacetic acid

OH

er
(s ]
H
J@r””f@
Cl o

[00235] Step A: N-(4-chlorophencthyl)-4-hydroxybenzamide (1.5 g, 5.4 mimol) was diluted with
DMSO (15 mL) followed by the addition of K.CO; (0.89 p, 6.4 mmol} and 3-bromo-d-
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fluorobenzaldehyde (1.0 g, 4.9 mmol), The reaction was stimed at 85°C ovemight and then cooled
to ambient temperature. The reaction mixture was diliied wiith cthyl acetate and washed with twice
with 10% sodium carbonate, waler and brine, and then cencentrated, The crude maferinl was
purified by silica gel chromatography eluting wilh hexanes:ethyl acetate (1:1) and ther 100% ethyl
acstate Lo yield N-(d-chlorophoncthyl}-4-(2-broma-4-formylphenoxy Jbenzamide (1.6 g, 71% yield).
[00236) Sicp B:  N-{(4-chlorophencthyl)-4-{2-bromo-4-formylphenoxy)benzamide {1.6 g, 3.5
mmol) wes diluted with THF (10 ml)} followed by the oddition of NNN-
mmethyl(phenylymethanaminium hydroxide {0.79 nl, 1.7 mmol}) and
methylsullinyl{methy)thio)methane (0.87 g, 7.0 mmo)). The reaclion was stirred at 70 °C for 2
hours. The rcaction mixturc was loaded dircclly onto o silica gel column and cluled with
DCM:McOB  (98:2) to yiceld (Z)-N-{4-chlorophenothyl)-d-(2-bromo-4-(2«(methylsulfinyl)-2-
{methylhio)vinyphenoxybenzamide (1,9 g, 96% vicld),
[00237] Step C.  (Z)-N-(4-chlorophenethyl)-4-(2-bromo-4-(2-(methylsulliny1}-2-(methylihio)
vinyljphcnoxy)benzamide (2.0 g, 3.5 mmol) was treaied with HCI (8.9 ml, 18 mmol) in ethonol.
The reaction was stirred at 70 °C for 2 kours, The reaction was cooled and loaded direetly onto o
silica gel column cluting with hexancsicthyl acetate (3:1) to yield ethyl 2-(d.{4-((4-
chlorophencthyl)earbamoy)phenoxy)-3-bromophenyt)acetate.
[00238] Step D: Ethyl 2-(d-(d-((4-chlorophencthyl)carbamoyl)phonoxy)-3-bromophenyl)acetate
(30 mg, 0.058 mmol) was diluied with dioxane (500 uL) followed by the addition of NaQH (0.093
ml, 0,46 mmol) and 200 pL of water. Afer stirring for 3 hours, the reaction was diluted with cthyl
acctate and 2N HC, The layers werc separated and the orgonie layer was dricd over MgS04, Mtered
and concentrated fo yield 2-(4-(4-((4-chlorophenethyl)carbamoyl)phenoxy)-3-bromophenyl}acetic
acid (24 mg, 85% yicld) as a white solid, 'H NMR (400 MHz, CDsCly, CD,0D) 7.70(d, 2H), 7.60
(s, 1H), 7.22-7.32 (m, 3H), 7.19 (d, 2B), 7.05 (d, IH}, 6.90 (d, 2H), 3.62 (m, 4H), 2.90 (¢, 2H).
Example 47
2-(4-(4-(4-chlorophenethylearbamoyl)phenoxy)3,S-dimethylplienyl)acetic acid

OH

]00239i Prepared by the method of Example 46 substituting 4-flugro-3,5-dimethylbenzaldehyde
for 3-bromo-4-fuorobenzaldehyde in step A. "H NMR (400 MHz, CD;Cls, CD,0D) 7.60 (d, 2H),
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7.25 (d, 2R), 7.15 (d, 2H), 7.05 (s, 2H), 6.78 {d, 2H), 3.65 (1, 2H), 3.58 (5, 2H), 2.90 (&, 2H), 2.15 (s,

GH).

Example 48
2-(4-(4-(4-chlorophencthylcarbamoyl)phenoxy)3-methyiphenyl)acetic acid
[44
DH
Me

[00248] Step A: Ethyl 2-(4-(4-((4-chlorophencihyl}carbamoyl)phenoxy)-3-bromophenyl)acelate
(Examplc 46 siep C ; 30 mg, 0,058 mmol) was difuted with THF (1 mL) followed by the addition of
bis(tri-1-butylphosphincjpalladium (0) (3.0 mg, 00058 mmol) and methylzine chloride (0.087 ml,
0.17 mmol). After stirring for 2 hours, the reaction was loaded directly onlo a silica gel column,
cling  with  hexanesiethyl  acelate  (3:1) (o yield  ethyl  2-(4-(4-((4-
chlorophencthyl)carbamoyl)phenoxy)-3-methylphenyDacetale (20 mg, 76% vicld) as a clear ofl.
100241]  Sicp B: Ethyl 2-(4-(4-((4-chlorophenellyfcarbamoyl)phenoxy)-3-methylphenyl)acetate
{20 my, 0.0443 mmol) was diluted with dioxane (SC0 pL) followed by the addition l;f NaQH
{0.0885 ml, 0.443 mmol) and 200.xL of water, ARer stirring for 3 hours, the reaction was diluted
with clhyl acctale and ZN HCl. The layers wore separated and the organic layer was dried over
MgS0Os, Bllered and concenirated fo yiedd 2-(4-(4-{(4-chlorophenclhyljcarbamoyl}phenoxy)-3-
methylphenylincetic acid (16,0 mg, 85.3% yicld), *H NMR. (400 MHz, CD,Cl;, CD;0D) 7.62 (4,
" 2H), 7.30 (d, 2R), 7.10-7.22 (m, 4H), 6.92 (d, 1H), 6.85 (d, 2H), 3.65 (¢, 2H), 3.60 {s, 2H), 2.90 (L
2H), 2,15 (s, 3H).

Example 49
2-(4-{4-{(4-chlorophenethylcarbamoyl)phenoxy)3-(thiophen-2-yl)phenyl)zcetic acid
0
OH
S,
)
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[00242] Step A: Ethyl 2-(4-{4-((4-chlorophencthyl)carbamoyl)phenoxy)-3-bromophenyl)acetate
{Example 46 step C; 24 mg, 0.046 mmol) was diluted with THF (I mL;) followed by the addition of
bis(tri-t-butylphosphinc)palladium (0) (2.4 mg, 0.0046 mmol) and 2-thicnylzinc bromide (0.23 ml,
0.12 mmol). After stirring for 2 hours, the reaction was purified by silica gel chromalography,
cluting wilh  hexanesicthy] acefate (3:1) to  yield ethyl = 2-(4-(4-{{4-chiorophencthyl)
carbumoyl )phenoxy)-3-(thiophen-2-ylphenylacelate (20 mg, 83% yield) as a clear oil.

(00243} Siep B: Edyl  2-{4-{4~((4-chlorephencthyl}earbamoyljphenoxy)-3-(thiophen-2-
y1phenylacetate (20 mp, 0.038 mmol) was diluted with dioxane (500 pL) followed by the addition
of NaOH (0.052 mi, 0.26 mmol). and 200 pL of water. Afier stirring for 3 hours, the reaction was
diluted with ¢thyl acetaie and 2N HCL,  The Iayers were separated and the organtc layer was dried
over MaS0,, filtered and conceniraled {o yicld 2-(4-(4-({4-chlorophencthylcarbamoyl)phenoxy)-3-
(thiophen-2-yDphenylacetic acid (7 me, 37% yield) os a while solid. 'H NMR (400 MHz, CDyCl5,
CD,0D) 7.69 (s, 1H), 7.64 (@, 2H), 7.45 (d, [H), 7.30 (d, 2H), 7.22 (d, tH), 7.15 (4, 2H), 6.98-7.05
(m, 2H), 6.90 (d, 2H), 3.65 (m, 4H), 2.90 {t, ZH).

Example 50
2-(6-{4-(d-chlorophenethylcarbamoyl}phenoxy)biphenyl-3-yl}acetic acid
.

OH

| [00244]  Step A: Ethyl 2-(d-(4-((4-chlorophenethyl)carbamoytphenoxy)-3-bromophenyacctate
(Example 46 step C; 24 mg, 0.046 mmal) was diluted with THF (1 mL) followed by the addition of
bis{tri-t-butylphesphinc)palledium (0} (2.4 mg, 0.0046 mmol) and phenylzine iodide (0.23 mt, 0.12
mmol). Afler stiwring for 2 hours, the reaction was loaded directly onto a silica gel column and
cluted  with  hexanesiethyl  acctate  (3:1)  to yield  Ethyl  2-(6.(4-(4-
chlorophenethylearbamoyl)phenoxy)bighenyl-3-ylacelate (15 mp, 63% yicld) as a clear oil.
[00245]  Step B: Ethyl 2-(6-(4-(4-chlorophcnelhylcarbamoyl.)phcno.\)')biphenyl-a-yl)acelale {10
mg, 0.0195 mmotl) was diluted with dioxene (I mL) followed by the addition of NaOH (0.0389 i,
0.195 mmol) and 200 pL of water. After stiming for 2 hours, the reaction was diluted with ethyl
acetate and 2N HCL, The layers were separzted and the orpanic layer was dried over MgSO,, filtered
and concentrated to yicld 2-{6-(4-(4-chlorophenethy learbamoyt)phencxy)biphenyl-3-yhacetic acid
(1.6 mg, 16.9% yield) as a white solid. MS ES] nepative M-H = 485,
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Example 51

2-{6-{4-(4-chlarophenethylcarbamoyl}phenoxy)-3'-(methylsulfonyl)biphenyl-3-yl)acetic acid

[00246]  Stcp A Ethyl 2-(4-(4-((4-chlorophencthyl)carbamoyb)phenoxy)-3-bromophenyljacetate
(Example 46 step C; 100 mg, 0.193 mmo}), 3-(methanesul fonyl)phenylboronic aeid (58,1 meg, 0,290
mmol), K3CO; (80.2 mg, 0.580 mmol} and Pd(PEh;); (22.4 me, 0.0193 mmol) were diluted with
dioxane (2 mL) and water {1 mL). The reaction was purged three times with nirogen and stitred at
60 °C ovemight: The reaction was cooled and loaded directly onto a silica gel ¢olumn eluting with
hoxancs:ethy]  acetate (2:1) fo yield cthyl 2-(G-{4-(4-chlorophencthylcarbamoyt)phenoxy)-3'-
(methylsulfory])biphenyl-3-yDacetate (80 mg, 69.8% yield).

00247} Step B: Ethyl 2-(6-(4-(4-chlorq'phcncm)-!cnrbamoyl)phcnoxy)-S’-
(methylsulfonyl)biphenyl-3-yDacetate (80 mg, 0.135 mmol) was dilwted with dioxanc (I mL)
followed by the addition of NaOH (0.270 ml, 1.35 mmol) and 300 gL of water. After stirring for2
hours, the reaction was diluted with cthyl acelate and 2N HCL The layers were separated and the
arganic layer was dricd over MgSOy, filtered and concentrated. The matcrial was purified nsing a
biotage 12§ caitridge cluling with 1-4% methanol/DCM  to  vyield  2-(6-{4-(4-
chloraphencthylearbamoyljphenaxy)-3-{methylsulfonyl)biphenyl-3-yl}acetic acid {5 me, 6.56%
yield), "H NMR (400 MHz, CDyCly, €D:0D) 205 (s, {H), 7.31 (d, 1H), 7.78 (d, 1H), 7.50-7.60
{m, 3H), 7.42 (s, I1H), 7.38 (4, IH), 7.25 (d, 2H), 7.19 (d, 2H), 7.05 (d, LK), 6.85 (d, IH), 3.75 (s,
2H), 3.62 (q, 2H), 3.0 (s, 3H), 2.90 (1, 2H).

Example 52
2-{4-(4-(4-chiorophencthylcarbamoyl)phenoxy)-3-cyclopropylphenyl)acetic acid
0
'OH
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(002481 Step A: A flask was charped with cycloprapy] wmagnesium bromide (29.6 ml, 14.8
romol) and placed under nitrogen. Zing chloride (14.8 ml, 14.8 mmiol) was added and the reaction
was siired for 20 minutes. 3-Bromoed-fluorabenzaldehyde (1.0 g, 4.93 mmol) and bis{lsi-t-
butylphosphinc)palladium (0) (0.126 g, 0.246 mmol) were diluted in 600 pL. of THF and added to
the rcaction mixture. ARecr stiming for 4 hours, the reaction was heated to 50°C and stirred
overnight, The reaction was cooled and quenched with saturated WH4Cl and extracted with DCM,
The organic layer was dricd over MgS0;, filtered and corcentraled. The malerinl was purified using
a biotage 40M coriridge cluling with hoxancs:cthyl acetate (4:1) to yicld 3-cyelopropyl-d-
fluorobenzaldehyde (400 mg, 49.5% yicld)
[00249]  Step B: N-(4-Chlorophenetiyl)-d-liydroxybenzemide (504 ma, [.83 mmol) was diluicd
with DMSO (8 mL) and K2C0; (379 mg, 2.74 mmol) and 3-cyclopropyl-4-fluorcbenzaldehyde (300
mg, 1.83 mmol) were added. The reaction was stirred 83 °C overnight. The reaction was cooled 1o
ambicn! (emperature, diluted with ethyl acclaie and washed with twice with 10% sodium carbonate,
water and brine, and concentrated. The crude malerial was purified by silica gel chromatography
cluting with hoxanes:cthyl acetate (3:1) to provide N-{4-chlorophencthyl)-4-(2-cyclopropyl-4-
formyIphenoxy)benzamide (160 mg, 20.9% yield).
{00250}  Step C; N-(4-Chloropheneibyl)-4-(2-cyclopropyl-4-formylphenoxy)benzamide (160 mg,
0381 mmol) was diluted witk THF (3 ml) followed by the addition of N,N,N-
timethyl(phony)metbanaminium  hydroxide  (0.0866 ml, 0.I91 mmol) and
" methylsulfiny] (mothylhioymethane (94.7 mg, 0.762 mmol), The reaction was heated 10 70°C and
stirred for 2 hours. The reaclion waos cooled and loaded dircely onto a silica gel column, cluting
willt ethyl acelale lo yield (Z)-N-{3-chlcrophencifiyl)-4-(2-cyclopropyl-4-{2-(mothylsulfiny])-2-
(methylthio)vinyl)phenoxy)benzamide (500 mg, 49,9% yield), ' |
j00251) Step D {Z)-N-{4-chlorophenethyl)-4-(2-cyclopropyl-4-(2-(methylsulfiny])-2-
(methylthiojvinyl)phenoxy)benzamide (100 mg, 0.190 mmol) was diluted with HCI (0.950 m, 1,90
mmol), heated to 70°C and stirred for 4 hours, The reaction was cooled and loaded directly onto a
biotage 25 cartridge and elufed with hexanesiclhyl acetate (3:1) to vield ethyl 2-(4-(4-((4-
chlorophenethyi)carbamoy!)phenoxy)-3-cyclopropylphenyljacetate (70 mg, 77.0% vicld) as a white
solid,
[00252] Siep E: Eihy] 2-(4-(4-{(4-chlorophenethyl)carbamoyl)phenoxy)-3-
cyclopropylphenylacelate (70 mg, 0.146 mmol) was diluted with dioxane (1 mL) followed by the
nddition of NaOH (01,293 ml, 1.46 mmol) and saler (300 uL). Afler stirving for 3 hours, the reaction
was diluted with ethyl acelate and 2N HCl. The layers werc separated and the organic layer was
dried over MgSQO, filtered and concentrated to  yield  2-(4-(4-((4-chlorophenethyl)
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carbamoyl)plenoxy)-3-cyclopropylphenyDacetic aeid (50 mg, 75.9% yield) as a white solid. 'H
NMR (400 MHz, CDyCly, CD,0D) 7.65 (d, 2H), 7.30 (d, 2H), 7.15 {(d, 2H), 7.10{d, IH), 6.30 (m,
4H), 3.65 (1, 2H), 3.60 (s, 2H), 2.90 (¢, 2H), 2.05 (r, 1H)}, 0.80 (m, 211), 0.62 {m, 2H),

Example 53
2-(4-(4-{4-chlorophenethylcarbamoyl}phenoxy)-3-ethylphenyl)acetic acid

OH

Et

0
oY
¢l °
[00253]  Siep A Ethyl 2-(4-(4-((d-chlorophencihyljcarbamoyl)phenoxy)-3-bromophenybacetate
(Example 46 stcp C; 30 mg, 0.058 mmol) was diluled with THF {I mL) lollowed by the addition of
i, 1%bis(diphenylphosphino)}errecencdichloropatladium(l1} (4.8 mg, 0.0058 mmol) and dicthylzine
0.13 ml, 0.15 mmol). After stirring for 4 hours, the reaction leaded dircetly onto a silica gel
column, clufing  wilh  3-50% elhyl acclatefhexene lo  yicld  ethyl  2-{(4-(d-((4-
chlorophenethyljcarbamoyl)pheroxy)-3-ethylphenylacetate (10 me, 37% yield).
[00254] Siep B: Ethyl 2-(4-(4-({4-chlorophencthyl)carbamoy)phenoxy)-3-cthylphenylacetate
(10 mg, 0,0215 mmol) was diluted with. dioxane (540 pL) followed by the addition of NeOH
(0.0429 ml, 0.215 mmol) and 5 drops of watcr. Aficr stirring for 3 hours, the reaclion was diluted
with ethyl acctale and 2N HCI, and the layers were separated.  The organie layer was dried over
Mg8Qy,, hlicred ard concentratcd, Tho crude material was purified by silica gel chromatopraphy
cluting with 10%MeOH/DCM to yicld 2-{(4-(4-((4-chlorophencthyljearbamoyl)phenoxy)-3-
ethylphenyhacctic acid (2 mg, 21.3% yield). (400 MHz, CD5Cl;, CD,0D) 7.65 (d, 2H), 7.30 (4,
2H), 7.10-7.25 ¢m, 4H), 6.90 (m, 3H), 3.62 (m, 2H), 3.40 (s, 1H), 2.90 (1, 2H), 2.55 {q, 2H), 1.15 (1,
3H).
Example 54
2-(6-(4-(4-chlorophenethylearbamoyBphenoxy)-4*-(methylsulfony{)hiphenyl-3-yl)acetic acid



(00255} Step A; Ethy) 2-(4-(4-{(4-chlorophcncﬂayl)carbainoyl)phenoxy)w3-hromophenyl)accmle
(Example 46 sicp C; 40 mg, 0.077 mmol), K.CO; (32 mg, 023 mmol) and 4-
(methylsulfonyl)phenylborenic acid (23 me, 0,12 mmol) were diluted with dioxane (1 mL)Avater
(30D pL) followed by the addition of PA(PPhy)s (8.9 mg, 0.0077 mmol). The reaction was purged
with nitrogen and stirred at 53°C for 12 hours. 'The reaction was cooled and concenteated, The
residue was Laken up in minimal DCM and purified by silica gel chromatography, cluting with
kexancsiethyl occtate (1:1) to yicld ecthyl 2-(6-(4-(4-chlorophencthyleorbamoyl)phenoxy)-4'-
(mcthy Isulfonylibiphenyl-3-ylacctate (20 mp, 44% yield) as a clear oil.

[060256] Step B: Ethyl 2-{G-(4-(4-chiorophencthylcarbamoyl)phenoxy)-4'-
{methylsulfonyl)bipheayl-3-yi)acelate (20 mp, 0.0338 mmol) was diluted with dioxane (1 mL)
follewed by the additien of WaOH (0.0676 m), 0.338 mmol) and 300 pL of water. Afler stirring for
3 lwours, the reaction was diluted with ethyl acctale and 2N HCI, The layers were separated and the
organic layer was dried over MpSOy,. filtered and concentrated to wield 2-(6-(4-(4-
chlorophencthylearbamoyt}phenoxy)-4'(methylsulfeny)biphenyl-3-yd)acelic acid (10 mg, 52.5%
yicld). (400 MHz, CD;Cl;, CD,0D} 7.90(d, 2H), 7.70(d, 2H), 7.60 (d, 2H), 7.40 (s, 1H), 7.35 (d,
IH), 7.25 (4, 2H), 7.15 (3, 2H), 7.05 (d, |H), 6.85 {d, 2H), 6.55 (t, 1H), 3.63 (m, 4H), 3.05 (s, 3H)..
2.90 (1, 2H).

Example 55

2-(3-(methylsulfonamidomethyl)-4-(4-(3-
{triftuoromethyl)phenethylearbamoyl)phenoxy)phenyliacetic acid

OH

ﬂ\sfMe

(214
(o] 00
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T

[00257]  Prepared by the method of Example 14, substituting 34-dichlorobenzenamine in Step E
with 2-(3-trilluaromethylphenyljethyanamine. MS+ 5511 [M + 1].



54
Example 56
2-(3-(methylsulfonamidomethyl)-4-{4-(4-
trifluoromethyl)phenethylearbamoyl)phenoxy)phenyliacetic acid
o

CH

H-S.Ma

3

0 ]
H
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[00258] Prepared by the methed of Example 14, subslituting 34-dichlorobenzeunring in Step E
with 2-(4-tiiftuoromethylphenyl)ethyanamine, MS+3550.2 [M + 1}

‘ Example 57

2-{4-(4-{(1~(4-chiorophenyl)cyclopropyl)methylcarbamoyi)phenoxy)-3-
(methylsulfonamidomethylphenyl)acetic acid
0
OH

H\SrMB

e

[00259]  Prepared by the method of Example 14, substituling 3,4-dichlorobenzenaming in Step E
with {1-{4-chlorophenyeycloproylimethanamine, MS - 541.1 [vi - 1].
’ ’ Example 58 |
2-(4-{4-(4-chlorophenethylcarbamoyliphenoxy)-3-(nicotinamidomethyl)phenyl}acetic acid

o

{00260]  Step A: A mixture of rert-butyl 2.(3-cyana4-flucrophenylacetate {1.32 g, 5.59 mmol),
N-{d-chlorophencthyl)-4-hydroxybenzamide (1.85 g, 671 mmol}, and potassium carbonate (0.93 g,
6.70 mmol) in DMSO (10 m)) was stirred at 90 °C for 1 day. The reaclion was cooled, diluted with
ethyl acetale, and washed with 10% aqueous NayCOs.  The aqueous layer was back extracted with
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cthyl acetate.  The organic washes werc combined, washed svith 10% NayCO; and brine, dried over
sodium sulfate and concentrated. The crude material was purified by silica gel chromatography,
cluting with a gradient of 5% cthyl acotatc/hexanes to 60% cthyl acetate/hexancs gave fers-butyl 2-
(4-(8-{{d-chloraphenelhyl)carbamoyEphenoxy}-3-cyanophenyl}acetate (1.09 g, 40%).
j0026t) Siep B: Te  fertButyl  2-(4-(4-{{4-chlorophenethylearbamoyl)phenoxy)-3-
cyanophenyl)acetate (LO9 2, 2.22 mmol) in 6 m] of 7 N ommonia in methano! at embient
temperature was added Rancy-Ni (0.019 £) and the reaction was stirred under a balloon of hydrogen
gas at ambient temperature.  The reaction was filtered and concentrated to glve rert-butyl 2-{4-{4-
((4-chlorophencthyl)carbamoyl)phenoxy)-3-(aminomethylphenylacetate (0.160 g, 15%).
[00262] Step C: A mixture of ferf-buly] 2-(4-(d-({d-chtoroplicnethyl)carbamoyphenoxy}-3-
(aminomethyi)phenyl)acetate (0.015 g, 0.030 mmol), nicotinoyl chloride hydrochioride (0.007 g,
0.039 mumol), and wicthylaming (0.013 ml, 0.093 mmol) in dichloromethane () ml} was stirred al
ambicnt temperature for 1 hour.  The reaction was Jeaded onto a silica gel samplet and the product
waos  cluted using a  gradicnt sysiem of 0.5% mcthanol/ dichloromethane o 5%
methanol/dichloromethane lo provide fert-bulyl 2-(4-(4-({4-chlorophencthyl}carbamoyl)phenoxy)-3-
(nicatinamidomethyl)phenylacetate (0,005 g, 275%).
100263  Step D: To 8 solution of rerr-butyl 2-{4-(4-{{4-chlorophencthyl}carbamayl)phenoxy)-3-
(nicotinomidomethyl}phenyl)acetale (0,005 g, 0.008 mmol} in dichloromethane (1.0 mI) wos added
TFA {1.0 i) and the reaction was stirred at ambient iemperature.  Afier 1 hour the reaction was
concentraled to  give  2-(4-(4-((4-chlorophencthyl)earbarnoyl)phenoxy)-3-(hicolinamidomethyl}
phenyDacetic acid (0.005 g), M5 -449.1 [M— CO2H],

Exumple 59

2-(4-(4-(4-chlorophenethylcarbamoyl)phenoxy)-3-({pyridine-3- -
sulfonamido}methyl)phenylacetic acid

o]
OH
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[00264)  Prepared by the method of Example 58, substituting nicotinoy] chloride hydrochoride in
Step C with pyridine-3-sulfonyl chioride hydrochloride. MS-578.5 [M - 1].
Example 60

2-[4-(4-(4-chlorophenethylearbsmoyl)phenoxy)-3-({1-methyl-1 H-imidazole-5-
stlfornamido)methyl)phenyl)acetic acid
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(002651  Prepared by the method of Example 58, subslituling nicotinoyl chloride hydrechloride in
Step C with {-methyl- IH-imidazole-4-sulfonyl chloride. MS -581.2 [M - 1]
Example 6]

2.(4-(4-(4-chlorephenethylcarbamayl)phenoxy)-3-{(6-
dimethylamino)nicotinamide)methyl)phenyljacetic acld

0
OH I\i{e
N =~
uY@,O [}

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

2-{4-(4-(d-chlorophencthylcarbamoyl)phenoxy)-3-((2-(4-
fluorophenylsulfonamido)acetamido)methyl}phenyl}acetic acid
0

OH

[00267]  Prepared by the method of Example 58, substituting nicolinoy! chleride hydrochloride in
Step C with 2.(4-fluoraphenylsulfonamido)acetic acid. MS -608.4 [M ~ CO2H).
Example 63

Z-(3-{(6-aminonicotinamido)methyl)-4-(4-(4-
chlorophencthylcarbamoyt)phenoxy)phenyl)acetic acid
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[00268]  Prepsred by the method of Exemple 38, substituting nicotinay| chloride hydrochloride in
Step C with G-aminonicotinic neid. MS -557.1 [M - 1),

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

[00269] Siep A To a stired solulion of Jerkbuiyl 2-(3-(aminomethyl)-d-(4-
(phenethylcarbamoyl)phenoxy)phenyl)acetate (0.015 g, 0.030 mmol) in methanol (i mt) was added
acctic ncid (0,612 mi, 0.212 mmol), sodium cyanoborohydride (0.010 g, 0.152 mmol) and
parafonnaldchyde-(0.007 g, 0.152 mmof). The recelion was stired at ambient temperature for 1
hour. The reaction was loaded dil:cctly onto a silica gel sumplet and the product eluted using a
grodient of 0.5% mcthancl/dichloromethane ko 5% methanol/ dichloromethane to provide fert-butyl
2-(4-(4-{{4-chlorophencthylcarbamoyl)phenoxy)-3-((dimethylaminc)methy)phenyacetate  (0.005.
g, 0.010 mmol).

|060270] Step B: To terr-butyl  2-(4-(4-((4-chlorophencthyljcarbamoyl)phenoxy)-3-
{(dimethylaming)methyl)phenyl)acetate (0,005 g, 0.010 mmol) in dichloromethane (1.0 ml) was
added TFA (1.0 mi) and lhe reaction strred for 1 hour at ambicnt icmperature.  The reaction was

concentrated lo give 2-(4-(4-((4a-chlorophencthyl)carbamoyl)phenoxy)-3-
({dimethylamino)methyl)phenyDacetic acid (0.005 g). MS -465.1 [M - (],
Example 65

2-(4-(4-(4-chlorophenethylcarbamoyt)phenoxy)-3-(N-
methylmethylsulfenamido)methyl)phenyl)acetic acid
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[60271] Step A: To a stimed solution of ferr-buty] 2-(3-cyanc-4-fluorophenyljacetate (1.00 mg,
4.25 mmol) and methyl 4-hydroxybenzoate (776 mg, 5.10 mmol) in DMSQ (20 ml) was added
K-CO; (704 mg, 5.10 mmol). The reaction was heated to 90 °C overnight via an oil bath, The
reaction was dijuted with ethyl acetate and 10% aqueous sodium carbonate. The aqueous phase was
extracted with cthyl acctale and the combined organic layers were washed with 10% aqueous
sodiumy carbonote ond brins, dricd over MgSQ., concentrated and purified by silica gel
chromatography (o give mélhy! 4-(4-{2-tert-buloxy-2-oxoethyl)-2-cyanophenoxy)benzoate (1,08 g),
[00272] Step B To a stimed solufion of the methyl 4-(4-(2-ters-butoxy-2-oxoethyl)-2-
cyanophenoxy)benzoate (1.086 mg, 2.96 mmol) in 7N ammonia/mcthanol (30 ml) under nitrogen
was added Raney Nickel (25.3 mg, 0.296 mmol). The reaction was purged wilh a hydrogen balloon
and stirred under hydrogen overnight. The reaction was filtered through GF paper and the solid
catalyst was rinsed with mecthano! and cthyl acetate. The filirate was concentrated, and the crude
product was purified by silica gel chromatography (o give methyl 4-(2-(aminomethyl)-4-(2-terr-
butoxy-2-oxoethyf)phenoxy)benzoate (0.69 g). .
[00273] Step C; To a stired solution of Lhe methyl 4-(2-(aminomethyl)-d-(2-rerr-butoxy-2-
oxoelhyliphenoxydbenzoale (690 mg, 1,86 mmol) in dichloromethanc (6 ml) was added pyridine
(225 L. 2.78 mmol) followed by methancsulfony! chioride (287 pL, 3.7! mmol), The reection was
stirred at ambient temporature for 4 hours, after which time edditfonal pyridine (1.5 cq) and
methanesnlfony] chloride (2 cq} were added. The reaction was stirred for an additional hour and then
diluted wilh ethyl acetale and IM HCI. The aqueous layer was extracted with ethyl acetate and the
combined organics washed with brine and dricd over Mg80,. The crede preduct was then pusified
on the Riotage Horizon (40+M, 5%l075% Bicthyl acclale) to give methyl 4-(4-(2-tert-buloxy-2-
oxoethyl)-2-{methylsulforamidomethyl)phenoxy)benzoate (0.754 g).

[00274] Step D: To a stimed solution of the methyl 4-(d-(2-rer-butoxy-2-oxoethyl)-2-
(methylsuifonamidomethyl)phenoxy)benzoale (745 mg, 1.65 mmol) in DMF (10 ml) was added
Mel (155 yL, 2.48 mmol} followed by K2COs (343 mg, 2.48 mmol}. The reaction was stimed at
ambicent temperature for 3 hours, then diluted with ¢lhyl cctate snd 2M HCI. The aqueous phase
was extracted with cthyl acclate, and the combined organie layers were washed with brine and dried
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over MeSQ;. The crude mixlure was purified by silica gl chromatopraphy (o give methyl 4.(4-(2-
fere-butoxy-2-oxoethyl)-2-((N-methyimethan-2-ylsulfonamido)methyl)phenoxy)benzoate (0.368 g).
[00275] Step E:  To g stired solution of methyl d«{d-{2-ferr-butoxy.2-oxocthyl)-2-{(N~
methylmethaa-2-ylsul lonamido)methyl)phenoxy)benzoate (370 mg, 0.797 mmol) in dioxans (8 mi)
was added z solution of LiOH menchydrate (43.5 mg, .04 mmol) in water {2 ml) (0.1M solution
4:] dioxanefvaler), The reaction was sticred for 5 hours, then diluted with dichloromethane and 2N
HCI. The aqueous phase was extracled with dichloromethane and the combined organic layers were
washed with brine and dricd over MpSOs. The crude product was purified by silica gel
chromatography to give 4-{4-(2-tert-butoxy-2-oxoethyl)-2-(N-methyImcihan-2-
ylsulfonamido)methyl)phenoxy)benzoic ncid (0.253 g).
(00276] Step F: To a stirred solution of 4-{d-(2-tert-butoxy-2-oxoelhyl)-2-((N-methylmethan-2-
ylsul fonamido)methyl)phenoxy)benzoic acid (56 mg, 0.111 mmol) and HATU (46.5 mg, 0.122
mmol) in DMF {1 ml) was added DIEA (23,2 uL, 0.133 mmol} followed by 2-(4-
chlorophenyl)ethanamine (11.2 pL, 0.111 mmaol). The reaction was diluted with water and extracted
with cthy] acctate. The combined organics were washed with brine and dried over MgS0;. The
crude prodect was purified by silica gel chromatography to give zer-butyl 2-{d-(d-((4-
chicrophencthyl)carbamoyl)phenoxy)-3-((N-methylmethan-2-yIsulfonamide)methyl)phenyl)acctate
(0.0115 g).
[00277] Stcp G To a stimed solution of  rertbupyl  2-(4-(4-((4-
chlorophcncth)'l)cnrbamoyl)phcno:'{y)-3-(0'~I-mcﬂ|ylmclhan-2-y]sulfunamidu)mi:lhyl)phcnyl)acclnle
(11.5mg, 0.019mmol) in dichloromethane (Iml) was added TFA (500uf). The reaction was stirred ot
ambient temperature for 4 hours and then concgntrated.. The crude product was then purified by
preparstive  TLC  (20%  methanol/dichloromethane/0.5% AcOH) 1o give  2-(4-(4-((d-
chlorophenethyl)carbamoyfphenoxy)-3-((N-methylmcthan-2-ylsuifonamido)methy phenytecetic
acid (0.0123 g), MS+531.0IM + 1],

Example 66
2-(3-cyano-4-(4-(phenethylearbamoylphenoxy)phenyl)acetic acid
Q
OH
cN

sl

o
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[00278] Step A: A mixture of fert-butyl 2-{3-cyeno-4-fluorophenyljacelate (0.122 g), N-(4-.

chlorophenethyl)-d-hydroxybenzamide (0.150 g), and potassium carbonate (0.086 g) waos dissolved
in 2 ml of DMSQ and stirred at 90°C, Afier 1 day, the rezction was cooled, londed onto a silics gel
samplet and product eluted with a solvent syslem gradient of 0.5% methanol/ dichloromethane [o 5%
melhanol/ dichloromethanc o give teributyl] 2-(3-cyano-4-(4-
(phencthylearbamoyl)phenoxy)phenylacetate (0.120 g).

[00279] Swep B: To & soluion of  tert-butyl 2-(3-cyano-4-(4-{phcncthylcasbamoyl)
phenoxy)phenyDacctate 0.120 g} in 2 ml of dichloromethang was added 2 ml of TFA and the
reaction was stirred at ambient femperature.  Afler 1 hour the reaction was concentrated and dried
under vacuum o give 2-(3-eyano-4-(4-(phencthyleacbamoy?)phenoxy)phenyBocctic acid (0.100 g),
MS -355.3 [M - COZH).

’ Example 67

2-(4-(4-{4-chlorophenethylcarbamoyl)-3-(triffuoromethyl)phenyljacetic acid

OH

CF3

[00280] Step A: To & stimed solution of the 4-(luoro-3-(irillucromethyl)benzaldchyde (177 pl,
1.30mmol} and N-(4-chlorophencthyl)-4-hydroxybenzomide (359 mg, 1,30 mmol) in DMSO (3 mi)
was added KzCOy (270 mg, 1.95 mmol). The reaction was stimed at 95°C for 2 hours and then

“direcly purified by silica gel chromatography to give N-(4-chlorophencthyl)-4-(4-formyl-2- ~ -~

(tafluoromethyl)phenoxy)benzamide (0.54) g).

[00281) Step B: To a solwion of N-{4-chlorophencihyD)-4-(4-formyl-2-
(trifluoromethyphenoxy)benzamide (0225 g, 0.502 mmol) in THF (5 ml) was added
methy(sulfinyl{methylthic)methane (0.125 g, 1.00 mmol) followed by benzylnmethylammonium
hydroxide (6.114 ml, 0.251 mmol) and the reaction was stirred at 70 °C for! hour, The reaction was
cooled, loaded onto a silica gel samplet and the product was eluted using a gradient of 0.5%
‘methanol/dichloromethane to 15% methanol/dichloromethane. Isolated (Z)-N-(4-chlorophenethyl)-
4-(4-(2-(methylsullinyl}-2-(methylthio)vinyD-2-(rifluoromethyl}phenoxy)benzamide (0,220 g,
79.0% yield) which by TLC appeared to be a 4:1 mixture of olefin iscmers. The crude material was

used directly in fiic next siep,
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(00282} Step C: To (Z}N-(d-chlorophencthyl)-4-(4-(2-{methylsulfinyl}-2-(melbylthio)vinyl)-2-
{miftuoromethy yphenoxy)benzamide (0.220 g, 0.397 mmol) was added HCI (in ethanot) (0.993 ml,
1.99 inmol) and the reaction heated 1o 70°C for 1 howr, The reection was concentrated, loaded onto
silica gel and the product cluted using a gradient of 5% ethy] acetatefhexancs lo 75% cthyl
acelate/hexanes. jsolated  cthyl 2-(4-(4-((4-chlorophen'clhylJcarbamoprhcnoxy)-Zi-
(tifleosomethyl)phenyl)acclate (0,165 g, 82,1% yicld) as a white solid.

[00283] Step D: To a solution of ethyl 2-(4-(4-((4-chlorophencthyl)carbamoyl)phenoxy)-3-
(triflnoromethyl}phenyt)acetate (0.165 g, 0.326 mmol) in methanol/ THF (1:1), 5 ml was added
LiOH-H;0 (0.0684 g, 1.63 mmol} and 3 drops of water, and the reaction was stired for 1 hour The
reaction was dilnted with cthyl acetale, washed with 2N HCl and brine, dried over magnesium
sulfate and concentrated. The crude material was purified by silica gel chromatography, cluling wilh
a gradienl of 0.5% methanol/ dichleromethane containing 0.5% AcOH to 7% methanol/
dichloromethane  conlaining  0.5% AcOH 10 provide  2-(4-(4-{{4-chlorophenethvl)
carbamoyi)phenoxy)-3-(trifluoromethylyphenyl)acetic acid (0.112 g). MS +478.3 M +1]. *H NMR
{400 MHz, CD;0D) § 8.49 (bt, NH), 7.79 {d, ] = 8.7 Hz, 2H), 7.68 (s, 1H), 7.53 (d,J = 4.2 Hz, 1H),
7.28 (d, ] = 8.5 Hz, 2H), 7.23 (d, J = 8.6 Hz, 2H), 7.02-7.06 (m, 3H), 3.71 {5, 2H), 3.56 (1, I = 63
Hz, 2H}, 2,90 (1, Y= 7.3 Hz, 2H).

Example 68
2-(4(4-(4-chlorophenethylearbamoyllphenoxy)-3-cyanophenyl) propancic acid

OH

. CN

' ) o
1 I

[00284] Sicp A: To astirred solution of diisopropylamine in 2 ml of THF a1 -78 °C was added n-
butyd lithium {0.61 ml). The rcaction was stirred for 30 minules afler which time a solution of rert-
butyt 2-(3-cyano-d-fluorophenyliacelats (0300 g) in THF (2 ml) was added dropwise over 20
minutes at -78°C.  The reaction was warmed to 0 °C and then transferred a flask containing 2 ml
THF and Me¢] (0.080 ral). ‘The reaction was acidified with 2M HCI and extracted with cthyl acetate.
The combined organies were then washed with brine and dried over MpSO,. The concentrated
product was purificd by silica gel chromatography using a solvenl system of 5% lo 50% ethyl

acetatefhexanes Lo provide fer-butyl 2-(3-cyano-4-fuorophenylpropancate (0.140g).
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[00285) Step B: A flask was charped with serr-buty] 2-(3-cyano-4-fluorophenyl)acetate (0.070
£), N-(d-chlerophencthyl)-4-hydroxybenzamide (0,105 g), and petassium earbonate (0.047 g) in 1
ml of DMSO and stirred at 95 °C for one day. The reaction was taken up in dichloromethanc and
washed with water. The organic layer was collested, dricd over MpSQ,, filtered, and concentrated.
The crude malerial was purified by silica gel chromatogrephy, eluting with a solvent system of 5%-
80% ethyl acetatethexanes gave fers-bulyl 2-(4-(4-{(2 4-dichlorophencthyl)carbamoyl)phenoxy)-3-
¢ymophenylipropanonte (0.102).

[00286] Step C: A fNesk  was charged with tertsbutyl  2.{4-(4-({4-
chlorophcncthyl)curbamoyl)phcnoxy}&-cynnqpheny])propanoote (0098 g in 1 ml of
dichloromethane and 1 ml of TFA, and the reaction was slimed for 1 hour.  The reaction was
concentraled and dried under vacuum, Isolated 2-(4-(4-((4-chlorophenethiylcarbarmoyl)phenoxy)-3-
cyanophenyl)propanoic acid (0.08C g). MS +449.1 [M +1].

Example 69
2.{3-cyano-4-(2,4-dichlorophenethylcarbamoyljphenoxy) phenyl)propancic acid
o)
OH
CN

w1} n o

[00287] Prepared by the mcthod of Example 68 substituting N-(4-chlorophencthyl)-4-
hydroxybenzamide in sicp B. with N-(2,4-dichloraphencthyl)-4-hydroxybenzamids, MS +483,0 M
+1],
Exampie 70
2-(4-(d-(4-chlgrophenethylcarbamoyl)-3-methoxyphenyl)acetic acid

OH

o/
o
o
el i

[00288] Step A: Methyl 2-(d-hydroxy-3-methoxyphenyhacetate (0.204 g, 1.04 mmol), N-(4-
chlorophencthyl)-4-iodobenzamide (0.200 g, 0.519 mmol), 2,2,6,6-tetramethy)-3,5-heptanedione
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{0.00956 g, 0.0519 mmol}, Cu()CI (0.0257 g, 0.259 mmol) and Cs,CO1 (0.338 g, L.04 mmeol) were
stirred together in NMP (2 ml) for 1 hour.  The reaction was loaded onto silica gel and the product
cluted using a gradient of 5% ethyl acetnicshexancs to 100% ethyl acetale/hexancs. Isolated methyl
2-(4-(4-({4~chtorophenethyljearbamoylphenoxy)-3-methoxypheny Dacelate (0.105 g, 44.6% yield)
as a ycllow solid.

[00289] Step B: To a solution of methyl 2-(4-(4-((d-chlorophenethyl)carbamoyl)phenoxy)-3-
methoxyphenylyacetate (0,065 g, 0,143 mmol) in methanol/THF (1:1, 3 ml) was added NaOH (0.100
ml, 0.500 mmol). After 5 minutes, reaction was guenched with 19 ml of 2N HCI and the product
was extracted into cthyl acctale. The organic fayer was washed with brinc, dricd over magnesivm
sulfatc and concentrated. The crude malerial was purificd by silica ge! chromatopraphy, cluting with
a2 gradicnt of 05% methenol/dichloromethane  (containing 0.5% AcOH) o 7.5%
methanol/dichloromethane  containing ~ (0.5%  AcOH)  to  provide  2-(4~(4-((4-
chlorophencthyl)carbamoyl)phenoxy )-3-methoxyphenybacetic acid (0.041 g, 65.1% yicld) as a
white solid. '"H NMR (400 MKz, CD,0D) §8,37-841 (bt, NH), 7.70 (d, = 8.7 Hz, 2H), .28 {d, }
= 8.6 Hz, 2H), 7.23 (d, | = 8.5 Hy, 2H), 7.08 (s, 1H), 7.02 {d, ] = 8.6 Hz, |H),691(d, } = 8.6 Hz,
2H), 3.64 (s, 2H), 3.56 (1, , ) = 6.8 Hz, 2H), 2.88 (1, ) = 7.4 Hz, 2H).

Example 71
2-{3-cyano-4-(4-(2,d-dichlorophenethylcarbamoyl)-3-flusrophensxy)phenyl)acetic acid

CoH

CHN
<
N
il 0 F

{00290] Step A: To a stirred solution of 2-{luoro-4-hydroxybenzoio acid (200mg, 1.28mmol) in
DMF (3 ml) at ambient temperature were added HATU (536 mg, 1.4]1 mmol) and DIEA (268 pL,
1.54 mmot). The reaction was stirred for 30 minutes and then 2-(2,4-dichlorophenyl)ethanamine
(193 pL, 1.28 mmol) was added. The reaction 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 MgS80s. The erude product was
purified by silica gel chromatography) fo give WN-(24-dichlorophencthyl)-2-fuoro-4-
liydroxybenzamide (0.420 ).

(00291} Swp B: To 2 stmed soluion of N-(2,4-dichlorophencthyl)-2-flucro-4-
hydrexybenzamide (420 mg, 1.28 mme!) and rert-butyl 2-(3-cyano-4-fluorophenylacetate (361 mg,
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1.54 mmol) in DMSO (6 ml) was added K,CO; (265 mg, 1.92 mmol). The rcaclion was heated
stirred at 70°C for one hour. The reoction was then stimed at 90°C overnight The reaction was
diluted with watcr and cthyl acetate, The squeous phase was extracied with ethyl acetate and the
combined organic lavers were washed with 10% Na,COy and brine, dried over MgS0y, filiered and
concentrated. The crude product was purified by silica ge) chromatography to give fert-butyl 2-(4-
(4+((2 4-dichloroplienethyl)earbamoyl)-3-fluorophenoxy)-3-cyancphenyllacetate (0.0157 g),

J00292]  Step C: To a stirred solulion of. zers-butyl 2-{4-(4-{(2,4-dichlorophenzihyl)carbamoyl)-3-
fluorophenoxy)-2-cyanophenyl)acetate (15 mg, 0.0276 nunol) in dichloromethane was added TFA.
The reaction was stired for 2 hours and then concentrated. The crude material was purified by
preparative TLC  (10%mcthano)/0.5%AcOH/dichloromethanc). The appropriale scotion was
collccted and ihen purificd 2 sccond time by preparative TLC to provide 2-(4-(4-((2,4-
dichlerophenethyljcarbamoyl)-3-flucrophenoxy)-3-cyanophenyllacetic ncid (0.0042 g). 'H NMR
(400 MHz, CD;OD) § 7.70-7.74 (m, 2H), 7.61 (d, J = 7.8 Hz, 1H), 7.43 (s, IH), 733 (d, ) = .6 Hz,
IH), 7.26(d, } = 7.8 Hz, 1H), 7.13 (d, ] = 8.7 Hz, 1H), 6.88-6.94 (m, 28), 3.52-3.65 (m, 4H), 3.03 (1,
J=7.0Hz2H).

Example 72
2-(3-cyano-4-(4-(2,6-dichlorophencthylcarbamoyl)phenoxy)phenylacetic acid
o)
OH
CN

al " ngo
N

SOy

[00293] Step A: TFP Resin (1.33 mmol/g; 2.872 p, 3.820 mmol) was placed in a vessel and
DMA (5 mb) was added to swell the resin, The vessel was placed on a shoker for 15 minutes, and
{4+ (2-rori-butoxy-2-oxoethyl)-2-cyenophenoxy)benzeic acid (1.500 g, 4.245 mmoel), DIC (0.7311
m}, 4.669 mmol), and DMAP (8.5704 g, 4.669 mmol) were added to the mixture and the vessel was
placed on the shaker, The mixture was fillered, washed with DMA, THF, dichloromethane, and
cther, and air-dried lo pive 3.11 g of the resin bound (4-(4-(2-rert-buldxy-2-oxosthyl)-2-
cyanophenoxyibenizoale.

[00294] Siep B: TFP rmesin - bound  ester  (4-(4-(2-rerz-butony-2-oxocthyl)-2-
cyanophenoxy)benzoate) (0.1968 g, 0.09840 mmol) was added to a vial. THF (2 m}) was added and
the resin wos allowed to swell, 2-(2,6-Dichlorephenyl)ethznamine, (1M in THF; 0.08200 ml, 0,082
mmef) was added to the vial and the vial was place on a shaker. Afler 16 hours, the mixture was
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decanted and the resin was rinsed with THF 3 X 2ml). The combined THF solution was
concentrated under reduced pressure. The residue was dried under high vacuum to give rere-butyl 2-
{(4-(4-({2,6-dichlorophencthyl)earbamoyl)phenoxy)-3-cyanophenyDacetate (0,034 g), which was
used in the nest step without further purification.

[00295] Step G feri-Butyl  2-(4-(d-((2,6-dichiorophenethyl}carbamoyl)phenoxy)-3-
cyanophenyl)acetale (34 mg, 0,065 mmol) was dissolved in dichloromethane (iml) and TFA {1ml)
was added. After stirng for 45 minutes, the misture was concenirated under reduced pressure to
give 2-(3-cyano-4-(4-{2,5-dichlorophencthylearbamoy!liphenoxy)phenyllacetic acid {0.034 g),

Example 73
2-{3-cyano-4-(4-(d-fluorophenethylcarbamoyl)phenoxy)phenyiacetic acid

OH

CN

oY

[00296} Preparcd by the method of Example 72 substituting 2-(2,6-dichloraphenyl}ethanamine in
Step B with 2-(4-Nluorophenylethanamine,

- Example 74
2-(3-cyane-4-(4-{3-methoxyphenethylcarbamoyl)phenoxy)phenyl)acetic acid
o]
OH
CN

MeO ﬁTr@O
o

|00297]  Prepared by the methed of Example 72 substituting 2-(2,6-dichlorophenyl)ethanamine in

Step B with 2-(3-methoxyphenyl)cthanamine.
Example 75
2-{3-cyano-4-(4-(4-rzrz-bntylphenethylearbamoyl)phenoxy)phenyljacetic acid



66

Ok

Wraasd

100298]  Prepared by the method of Example 72 substituting 2-(2,6-dichlorophenyl)ethanamine in
Step B with 2-(4-rert-butylphenyl)ethanamine,

Example 76
2.(3-cyang-d-(d-(d-trifluoromethylphenethylcarbamoyl)pheroxy)phenylacetic acid
O
OH
CN

[00299]  Prepared by the method of Example 72 substinsting 2-(2,6-dichlorophenyllethanamine in
Step B with 2-(4-trifluoromethyiphenyl)cthanamine.

Example 77
2-(3-cyang-4-(4-(3-chlorophenethylcarbamoyt)phenoxy)phenyl)acetic acid
Q
OH
CN

o
ero I T
|
[06300] Preparcd by the method of Example 72 substituting 2-(2 6-dichloropheny)ethanaming in
Step B with 2-{3-chlorophenyl)cihanamine.
Example 73

2-(3-cyano-4-(4-(3-uorcphenethylearbamoyl)phenoxy)phenyljacetic acid
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Q

OH

CN

F@Nur@ i

{00301|  Prepared by the method of Example 72 substituting 2-(2,6-dichlorophenylcthanamineg in
Step B with 2-(3-flucraphenyl)ethanamine,

Example 79
2-(3-cyano-4-(4-(4-methoxyphenetbylearbamoyl)phenoxy)phenyl)acetic acid
0
oH
CN

(00302}  Propared by the method of Example 72, substiluting 2-(2,6-dichlorophenyl)ethanamine
in Step B with 2-(4-methoxyphenylyethanamine,

Kxample 80
2-(3-cyano-4-(4-(4-methylphenethylearbamoyi}phenoxy)phenyljacetic acid
")
- OH -
CN

0
o |
/@/\,N
Me' 0
[00303]  Prepared by the method of Example 72, substituting 2-(2,6-dichlorophenyl)ethanamine
in Step B with 2-(4-methylphenyl)cthanamine
Exasmple 8]
2-(3-cyang-4-(d-(4-methylphenethylearbamoyl)phenoxy) phenyl)acetic acid
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oH

CN

o

Clﬁ/\,ﬂn/@

Cl ©
[00364)  Prepared by the melhod of Example 72, substituling 2-(2,6-dichloropheny!)ethanomine
in Step B with 2+(3,4-dichlorophenylcthanamine,

Example 82
2-(4-(4-(2-(4-chlorophenyl}-2-hydroxyethylcarbamoyl)phenoxy)-3-eyanophenyl}acetic acid
ol
OH

CcN

[00305]  Prepared by the method of Example 72 substituting 2-(2,6-dichlorephenyl)ethanamine in
Step B with 2-aming-!-{d-chloropheny!)elhanol hydrochloride,
o . - Example 83
2-{4-{4-(1-(4-chlorophenyl)cyclopropylearbamoyl)phenoxy)-3-cysnophenyl)acetic acid
0
- .o ; " oR - - -

Q0

(00306] Prepared by the method of Example 72 substituting 2+(2,6-dichlorophenylethanamine in
Step B with [-(4-chlorophenyl)cycloproanamine hydrochloride.

CN

Example 84
2-{3-cyano~-4-(4-(2-phenylcyclopropylcarbamoyl)phenoxy)phenyl)acetic acid
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]

OH

CN

o
SL: :
[00307)  Propared by the method of Example 72 substituting 2-(2,6-dichlorophenylcthanamine in
Step B with 2-phenylcyclopropylamine.
Example 85

2-(4-(4-(4-chlorophenethylcarbamoyl}phenoxy}-3-cyanephenyl)-2-fluoroacetic acid

F OH

CN

Q
[00308) Step A:  rerr-Butyl 2-(4-(4-(d-chlorophencthylearbamoytiphenoxy)-3-cyanophenyl)
acetate (0.400 g) and 4-methylbonzencsuifony] azide (0.193 g) were dissolved in 5 mi of acelonilrile
and treated with DBU (0.152 ml). The reaction was stimed for 4 hawrs, then concentrated, dilnted
with ethyl acetate and washed with water. The organic layer was dricd, filicred, concentrated onto
silica gel and purified by silica pel chromatography to provide rert-butyl 2-(4-(4-(4-
- ¢hlorophencthylcarbamoyl)phenoxy)-3-cyanophenyi}-2-diazoscelate (0.48 g) as a bright yellow -
solid.
[00309] Step  B: A flask  was cherged  with  rertbutyl  2-(4-(4-(4-
chiorophenethylcarbamoyl)phenoxy)-3-cyanaphenyl)-2-diazoacetate (0. 108 ), 5 ml of ciher and HF
pyridine (0.30 g). Tho reaction was atirred ot 40 °C for 30 minutes, The reaction mixture was
diloted wilh cthyl acclatc and noutralized with saturated aqueons bicarbonate solution, The organic
[ayer was separaled and washed with brine, dried, filiered and concentrated onto sitica gel, The
crude material was purified by silica gel chromalography to provide ferrbutyl 2-(4-(4-((4-
chlorophentihyl)carbamoylphenoxy)-3-cyanophenyl)-2-fluoroacclate {0.026 g) as a colortess oil.
[00310] &tep C: A flask was charged with rerrbutyl  2-{4-(4-((4-
chlorophencthyl)carbamoyl)phenoxy)-3-cyanophenyl)-2-flucroscetnte (0026 g), 0.5 ml of
dichloromcthone and 0.2 ml of TFA, The reaction was concentrated, and the residue was dissolved
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in a minimal amount of dichloromethanc and placed under high vacuum to give & solid. The
procedurc was repeated to give 2-(d-(4-((4-chiorophenethyl)carbamoyl)phenoxy)-3-cyanophenyl}-2-

finoroacetic acid {(0.024 g) o5 o tan so0lid, ,
Example 86

2-(4-(4-((1-(4-chiorophenylcyclopropyl)methylcarbamoyliphenoxy)-3-cyanophenyl)acetic acid
OH
CN

Biend

[003%1]  Prepared by the method of Example 72 substituting 2-(2,6-dichlorophenyliethanamine in
Step B with (1-(d-chlorophneyl)eyclopropyl)methanamire.

Example 87
2-(4-(4-(2-(4-chlorophenyl)cyclopropylearbamoyl)phenoxy)-3-cyanophenylacetic acid
o)
OH
TN

[00312]  Prepared by the mclhoq of Example 72 substituting 2-{2,6-dichlorophenyljethanamine in

Sl;:b B with 2-(4-chlorophenyl)evclopropanamine.

Example 83
2-{3-cyano-4-(4-(1,2,3 4-teteabydronaphthalen-2-ylcarbamoyl)phenoxy)phenyl)acetic ncid
o
OH
CN

seitd

[00313] Prepared by the method of Example 72 substituting 2-(2,6-dichlorophenyl)ethanamine in
Step B with 1,2,3,4-etrahydronaphthalen-2-amine hydrochloride.
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Example 89

2-(3-cyano-4-{4-(6-methoxy-1,2,3,4-fetrahydronaphthaten-2-
ylearbamoyl)phenoxy)phenyDacetic acid

oH

[#3]
O
H
IOOR: :
Me0 o

[00314)  Prepared by the method of Exn;’r:p!e 72 substituting 2-(2,6-dichlorophenyethonamine in
Step B with G-methoxy-1,2,3 4-tctrahydronaphthalen-2-amine hydrochloride,
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CLAIMS

1. A compound of general formuta (I}

f-14
RS onr?
RrRY A
: SO
R‘!
RW
{0

or a salt thereof, wherein:

RYis Arl-LtW-12-;

L2 is {CReRE},, =

W is -CONR3- or -NR3BCO-:

R3a and R3 are each H or methyi:

LTis -(CR2RY) -, -(CH=CH)-, or -O(CR2RD) provided that when W is -NR3CO- then Lt is not -{CH=CH)-;
nand m arc independently 0, 1 or 2;

each R3, R¥, Reand Rd is independently H, F, QH, methyl or cyclopropyl, or R2 and RP ar R® and RY together
with the carbon to which they are atlached form a cyclopropyl! ring;

Artis phenyl or naphthyl, each of which is unsubstituted or substituted with once or more substifuenis selected
independently from F, Cl, CN, CFg, CHF,, CHyF, SFg, methyl, ethyl, cyclopropyl, t-butylar OMe, or Arlis 1,2,3,4-
tetrahydronaphihyl which is unsubstituted or substituled by methoxy,

provided that wher Ar' is naphthyi or 1,2,3.4-tetrahydronaphthyl then n is 0;

RZis H, C4-Cg alkyl, a residue of an amino acid or dipeptide, or CHRc(CHz)QRf;

qis o 6

RCis H, methy! or ethyl;

Rfis NRSRM in which R& and R? each independently represents a hydrogen atom or a C,-C, alkyl group, or R9 and
RPN together with the nitrogen atom to which they are attached form a 5-6 membered heterocyclic ring optionally
containing & second ring heteroatom selected from N and O, wherein said heterocyclic ring is optionally substiluted
with one or more groups Independently selected from C-Cy alkyl;

Als CN, CH,NH;, CHpNR4C(=0)RS5, or CHNR#PSO,RS, Cl, OMe, (1-4C)alkyl, cyclopropyl, M, F, Br, CH,NH(1-4C
alkyte), CHyN(1-4C alkyl},, thienyl, or phenyl which is unsubstituted or substituted with SO,Me;

R4 and R are each M or methyk

R3 is C4-C6 alkyl, C4-Cg atkoxy, C4-Cy cycloalkyl, hetAr!, or ArZ;

RS is C4-Cg alkyl, NH(C1-Cy alkyl), N(C1-Cg alkyllo, A, or hetArZ;

netAr! is a 6 membered heteroaryl which is unsubstituted or substituted with one or more groups independently
selected froma halogen atom and a group of formula-NR32R52in which each of R52 and R8bindependently represents
a hydrogen atom or a (1-4C) alkyl group, or fogether 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 C4-C, atkyl:

ArZis phenyl which is unsubstituted or substituted with one or more groups independently selected from a halogen
atom, CN, SFg, cyclopropyl, a G4-C, alkyl group, a C4-C; alkoxy group and a fluoroC4-C, alkyl group;

Ar3 is as defined for Ar?;

R7 and R8 arc independently H, methyl, or F;

RYis H or methyl; and

R0 HorF.



73

2, Acompound of claim 1 having the formula 1

rR?
Rﬂ Oﬁz
A
<
2
la

wherein

Rlis Arlp1w- 2.

L2is -(CReRd),

W is -CONR?2- or -NR3bCO-;

R33 and R arc each H or methyl;

L1 is {CR?RP),-, ~(CH=CH)-, or -O(CR?*Rb)-, provided that when W Is -NR3CO- then L1is not -(CH=CH)-;

n and m are independently 0, 1 or 2;

each Rg, R, R¢ and RY is independently H, F, methyl or cyclopropyt, or R? and RY or RS and RY together with the
carbon to which they are atlached form a cyclopropy! ring;

Arl is phenyl or naphthyl, each of which is unsubstituted or substitited with one or more substituents selacted
independently from F, Cl, CN, CF3, CHF,, CH,F, SF5, methyl, ethyl and cyclopropyl, provided that when Arl is
naphthyl then nis 0;

R2 is H, C;-Cg alkyl, a residue of an amino acid or dipeptide, or GHR®(CHy)qR",

gis1tog;

Re is H, methyl or ethyl;

Rfis NRIRN in which R8 and R each independently represents a nydrogen atom or a C,-C, alkyl group, or R9 and
RN togelher with the niirogen atom {o which they are attached form a 5-6 membered heterocyclic ring aptionally
containing a second ring helercatom setected from N and O, wherein said heterocyclic ring is optionally substituted
with one or more groups independently selected from C4-Cg alkyl ;

A is CN, CHyNH,, CHoNR#2C(=0)RS, CHNRAPSO,RS, CI, OMc, (1-4C)alkyl, or cyclopropyl;

R48 and R4 arc each H or mathyl;

R3 is C,-Cg alkyl, C4-Cg alkoxy, C3-Cy cycioalkyl, hetar?, or Ar2;

RO Is C1-C8 alkyl, NH(C-"CB a'kyl). N(C1-05 alkyl)zl AI’B, or hetArZ,

hetar! Is a 6 membered heteroaryl which is unsubstituted or substituted with cne or more groups independently
selected from a halogen atom and a group of formula -NR52R50 inwhich each of R52 and R independently represents
a hydrogen atom or a (1-4C) alkyl group, or togsther with the nitrogen atom ic which they are attached form a
pyrrolidinyl, piperidiny! or morpholing group;

hetAr? is a 5-8 membered heteroary] which is unsubstituled or substituted with one or more groups independently
selected from C,-C, alkyl;

ArZ is phenyl which is unsubstituted or substituted with one or more groups independenily selected from a halogen
atom, a CN, SFg, cyclopropyl, C4-Cy alkyl group, @ C4-C, alkoxy group and a fucroC4-C, alkyl group;

Ard is as defined for Ar; and

R7 &nd R® are independently H or methyl,

3. A compound according to claim 1, wherein -L1-W-.2- is selected from -CONH-, -CHyCONH-, -CH,CH,CONH-,
-CONHCHy-,  -CHaCONHGH,-, -NHCO-, -CHaNHCO-, -NHCOCH,- -CHyCHNHCO-,  -CHNHCOCH,-,
-CHaCHyNHCOCH,-, -CHaN{CH)COGH,-, cyclopropylideneCHyNHCO, -CHONHCO-, -CH{OR)CH,NHCO- and
-cyclopropylidingNHCO-,

4.  Acompound according o any of claims 1 or 3, wherein Ar'is a naphthyi group or a phenyl group that is unsubstituted
or substituted by one or two substiluents selected independently from. F, CI, CF,, OMe, Me, and t-Bu, ora 1,2,3.4-
tetrahydronaphihyl group which is unsubstituted or substituted with OMe,
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A compound as claimed in claim 4, wherein Ar! is naphthyl, pheny:, é-fluorophenyl, 3.4-difiuorophenyl, 2-chioroph-
enyl, 3-chlorophenyl, 4-chiorophenyl, 3,4-dichiorophenyl, 4-chiore-3-flucraphenyl, 3-chlore-4-fluorophenyl, 4-trif-

luoromethylphenyl, 3-fluoro-4-flucromethyiphenyl, 3-trilluoromethylphenyl, 2,8-dichlorophenyl, 2,4-dichlorophsnyl,
3-methoxyphenyl, 4-methoxyphenyl, 4-tertbutyiphenyl, 3-Aucrophenyl and 4-methylphienyl, 1,2,3 4-tetrahydronaph-
th-2-y! or 8-methoxy-1 ,2,3,4-lelrahydronaphth-2-yl.

10.

it.

12.

13.

14,

15.

16.

17.

The compound according to any of claims 1-5, wherein the 6 membered heteroaryl group In hetArlis a pyridyt group
and the 5-6 membered heleroaryl in hetAr? is an imidazolyl or pyridyl group.

A compound as claimed in claim 6, In which RS is C4-Cg alkyl; C4-Cj, alkaxy; C3-Cg cycloalkyl; pyridy! which is
unsubstitted or substituted by & halogen atom or a group of formula -NR53R5 in which each of R52 and RSt
independently represents a hydrogen atom or a (1-4C) alkyl group, or tagether with the nitrogen atom to which they
arcattached form a pyrrolidiny, piperidinyl or morpholino group; or a phenyl group that is unsubstituted or substiuted
by one or two halogen atoms, and RS is C,-Cg alkyl, NH{C,-C; alkyi). N(C,-C; alkyl),, is phenyl group that is
unsubstitiied or substitufed by one or two halogen atoms, pyridyi or imidazolyl that is unsubstituled or substituted
with & C4-Cg alkyl group.

A compound as claimed n claim 7, in which RS is methyl, methoxy, cyclohexyl, pyrid-2-yl, pyrid-3-yl, pyrid-g-yi, 8-
chlcro-pyrid-3-yl, 6-amino-pyrid-3-y, &-pyrrolidin-1-ylpyrid-2-yi or 4-flucrophenyl and R is methyl, dimathylamine,
4-fluorophenyl, 2,4-dichiorophenyl, pyrid-3-yl, 1-methylimidazol-5-vl, or 6-dimethylaminopyrid-3-yl.

A compound as claimed in claims 1 or 3-5, in which A is sefected from cyano, acetamidomethyl, cyclohexylamid-
omethyl, methoxycarbonytaminomethy), picolinamidomethyi, nicofinamidamethyl, isonicotinamidomethyl, 6-chloro-
pyrid-3-ylamidomethy!, 6-aminopyrid-3-ylamidomethyl, 8-pyrralidin-1-yipyrid-3-ylamidomethyl, 4-flucrobenzamid-
omethyl, methylsulfonamidoemethyl, N,N-dimethylsulfamoylamino, 4-flucrophenyisufonamidomethyl, 2 4-dichio-
rophenylsulfononamidamethyl, 1-methylimidazol-5-yisuifonamidomethyl, pyrid-3-yisulfonamidomethyl, 6-dimethyi-
aminopyrid-3-ylamidomethyl, 2-{4-fluorophenylsuifonamido) acetamidomethyl, dimethylaminomethyl, (N-methyi-
methylsulfonamido}methyl, H, F, Br, Cl, mathyl, ethyl, cyclopropyl, CHoNH,, CH,NMe,, thienyl, phenyl, 3-methyl-
sulfonyiphenyt, and 4-methylsulfonyipheny!.

A compound as claimed in claim 8, in which A is selected from cyano, acetamidomethyl, cycloheaylamidomethyl,
methoxycarbonylaminomethyl, picolinamidomethyl, nicotinamidomethyl, isonicotinamidomethyl, 4-fluorobenzamid-
omethyl, methylsulfonamidomethyl, N, N-dimethylsulfamoyiamino, 4-flusrophenylsulionamidomethyl, 2 4-dichio-
rophenyistlfonamidomethyl, pyrid-3-ylsulfonamidomethyl, 6-dimethylaminopyrid-3-ylamidomethyl, 2-(4-fluoraphe-
nylsulfonamidojacetamidomethyl, dimethylaminomelhyl, (N-methyimethytsulfonamido)methyl. H, F, Br, Cl, methyl,
ethyl, cyclopropyl, CHaNH,, GHaNMe,, thienyl, S0,Me, phenyl, 3-methylsulfonyiphenyl, and 4-methylsuifenylphenyl.

A compound as claimed in any one of claims 1 to 10, in which R? is hydrogen.

A compound as cleimed in any one of claims 1 to 11, in which R and R8 arc H.
A compound as claimed in any one of claims 1 or 3-12, in which R%is H
A compound as claimed in any one of claims 1 or 3-13, in which R1%is M.

A pharmaceutical composition, which comprises a compound of formula (I} as defined in any one of claims 1to 14,
or a pharmaceutically acceptabie salt thereof, and a2 pharmaceutically acceptable difuent or carrier.

A compound of formula (1) as defined In any one of claims 1 to 14, or a pharmaceutically acceptable salt thereof,
for use in therapy.

The use of a compound of formula {1} as defined in any one of claims 1 t¢ 14, or a pharmaceulically acceptable sait
thereof in the manufaclure of a medicament for the {reatment of an immunologic disorder.



