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WO 2009/ 024492 PCT/ EP2008/ 060511 -1 LEUKOTRI ENE B4
I NHI BI TORS The invention is directed to conpounds of

wooromka9l: R, R2 X'a OOH OHOO (1), or PCI/EP2008/060511

pharmaceutically acceptable salts thereof. These
conpounds inhibit the interaction of |eukotriene B4
(LTB4) pro-inflammtory lipid nediator binding to
BLT-1 and BLT-2 5 receptors resulting in anelioration
of di sease states resulting from excessive

i nfl ammat ory response, such as, for exanple, severe
asthma and chronic obstructive pul nonary di sease
(COPD). All docunmeniryKOTREENE B4 eNHEBITORS bel ow are
expressly incorporated herein by reference. 10 LTB4
is a potent pro-inflammatory |ipid nmediator derived
The Mvasktaahis dabited acédnfouh@ighforhig 15- | i poxygenase
signaling pathway. LTB4 is produced by multiple cel
types such as eutrophils, nonocytes, macrophases,
ker ati nocytes, nphocyt es and s{ cells. It
functions as noattract ant as an activator of

neut r ophi | 7 Nyt he sThepf ~}po tbhat\ L' PB4
effects its action t%rough t he agpni sm of Glprotein
coupl ed receptors BLT-1 and BLT-2: (Prostaéfandins,
Leukotri enes and Essential Fatty Adids 69, 2003,
123-134.) LTB4 is considered tdide &n | npor t ant(y),
medi at or of acute and chronic inflammtory _ di seases.

prhesmaeytirdleicsersnble v theroel pehepe ermmrasngy inhibit the interaction of

' g : .
e B e T PR A oY apd BLT-2
tdeeptastrenitingoiin anEBdragiod oBUiFedse atatkes-rasulimg fdopreavdssiee
FlfcffaeCtaitg S rteshe5a60 g c!choar ﬁ)lgexgnrl gt rrente aotfhmaiamzil ﬁrrglrleg&rs%uctive
CORTIMA NS “LALH 25 8t e R ~COPD:! hedd® EXI°8 S H
plilemoanty digeasd ((BIPDNhi bi t ors that have efficacy for the
treatment of 25 diseases such as COPD. WD 2009/ 024492
PCT/ EP2008/ 060511 -2 In an enbodi nent of the present

%ﬂ}'\éﬁ%ﬁ)@(@s C%&P(Yli @BEH hifondbetPABRURFrRfly itoMdraed hdrein B3 reference.
a

LTB; is a potent pro-inflammatory lipid mediator derived from arachidonic acid through
the 5-lipoxygenase signaling pathway. LTBj is produced by multiple cell types such as
neutrophils, monocytes, macrophases, keratinocytes, lymphocytes and mast cells. It
functions as a chemoattractant and as an activator of neutrophil cells. It has been shown
that LTB, effects its action through the agonism of G-protein coupled receptors BLT-1
and BLT-2. (Prostaglandins, Leukotrienes and Essential Fatty Acids 69, 2003, 123-134.)

LTB4 is considered to be an important mediator of acute and chronic inflammatory
diseases. Increased levels of LTB4 have been detected in the lungs of patients with
severe asthma and COPD. Thus, it is anticipated that an effective inhibitor of the action
of LTB4 and BLT-1 and -2 would provide effective therapy for the treatment of

inflammatory conditions such as asthma and COPD.

A need exists in the art for LTB4 inhibitors that have efficacy for the treatment of
diseases such as COPD.
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O(l), HOO wherein: 5 R and R2, independently of
each other, are -halogen, -benzo[1l, 3]dioxole,

WQe®los492 ut ed or nono- or bi-substituted w t hPCTEER2PE$1060511

-2,3-dihydro-benzo[1,4]dioxingz_unsubstituted or nono-

or bi-substituted wth hal ogen, 10

- 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] di oxepi ne, unsubstituted

or nono- or bi- substituted with hal ogen, -nonocyclic

br aro¢miodimeirerfelt: @eydnt Giveifiioig eyslded iSa compumdrstiiernada (1):

heteroaryl, unsubstituted or substituted with one to

four substituerft's sel ected fromthe group consi sting

of hal ogen, | al kyl , hal ol owexal kyl , carboxy, 15

al koxy, hydro am nol ower al ky d -OCF3; -bhicyclic

8- to 12- mepber€d ket eroaryl, S(OSYY H

substituted with one to four substituents gel ected

fromthe group consisting of haloggn, |ower alkyl,

hal ol ower al kyl , carboxy, al koxy, hydroxy,

anmi nol oweral kyl and - OCF3; 20 X9s ®, C S, or (N,

unsubstituted or substituted with |lower alkyl; and a

PV8CIZIS i ngl e bond or an al kynyl bond, and

RDBEIRE SidcpER] My B 6Bl Eargal ts thereof. In an

anot her enbodi nent of the present invention, provided

is a 25 paleamceutical conposition, conprising a

t her apeut ' a ) -

accordi néb eﬁ%ﬂ ’)é;ldr%rﬁog&ltuh%?osg{ﬁg%rﬁg%%u o gg%gmged with halogen,

accept abi2e3-dalytrot beere/df4]diodina, uiphbstitetee ot moad or bi-substituted

acceptablﬁ ga%rier. In a further enbodi nent of the

oresent VAGEAPESh, provided is a nethod of treating

an i nfl asabogirod2Isdas BN 1,d|Eephk, vaamRfiiusddig rdi®- or bi-

step of administering a WO 2009/ 024492

PCT/ EP2088pigtRg 1iith badogqier apeuti cal |y ef fective amount

of a Conﬁﬁé‘x{&)‘éyﬁfc"ﬁroq l60gerhBert® B bfambh@cy%li@ 3! hi€flinehibered

need thereof.” The present invention pertains to

i nhi bi t oheterofryl. PBAubstituted grsabsitnted witdirisedo faamsubstiheents selected

I nventi on, B @Yl AR5 bRt ARV TBGEUL 168 SQTPAUIER eRfich Nrboxy.
alkoxy, hydroxy, aminoloweralkyl and ~OCFj,

-bicyclic 8- to 12-membered heteroaryl, unsubstituted or substituted with one
to four substituents selected from the group consisting of halogen, lower

alkyl, haloloweralkyl, carboxy, alkoxy, hydroxy, aminoloweralkyl and —

OCF3;
X is O, C, S, or N, unsubstituted or substituted with lower alkyl; and
a is a single bond or an alkynyl bond,

and pharmaceutically acceptable salts thereof.

In an another embodiment of the present invention, provided is a
pharmaceutical composition, comprising a therapeutically effective amount of a
compound according to formula I or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier.

In a further embodiment of the present invention, provided is a method of

treating an inflammatory disease or disorder, comprising the step of administering a



10

15

20

25

30

OH Rz X' a O- O 5 HO O as well as pharnaceutically
acceptable salts thereof, that are useful as

WO pdopio24402 s of LTBA4. In certai n enbodi nents oPCT/BP200$/660511

I, R and R2, independently of jeach other, are
benzo[ 1, 3] di oxol e, 2, 3-di hydro- benzo[l 4] di oxi ne or

H benzo 4
%eraé)lcutll\%éﬂﬁ r? 1veI atmlj)[ élgl)% r SIJLII%OS g ‘f 1’11%?? ﬁorfngllasl to’a, le’tlent in
adddytheredf certain enbodi nents of fornula I, R and R2,
i ndependent|y of _each ot her ..pic ¢ 8- to
12 menber BpHs ysRyqn DeRals i t%ﬂgﬁiéu b4 Rrgfeegd
YhnbddiRe:, HR ihedHtion PHRGA dstepHamaQiueis 186 ndpb i stdTeh OfoBBla I:
consi sting of halogen | ower al kyl, hal ol ower al kyl,

car boxy, al koxyR'hydroxy, ani nol oweral kyl and OCFS
and Xis 0, C or N, 15 unsu (tuted or
substituted w @ ower al kyl. | rtain enbodi nents

of formla R; x e 0 @{\stxfﬂﬁydro-

benzo[ 1, 4] di oxi ne or 5
3, 4-di hydr o- 2H benzo[ b] [ 1, 4] di oxephyne, R2 isnonocyclic
5- or 6- nmenbered aryl or nonocyclig¢ 5- or 6-nenbered
heteroaryl unsubstituted or sub§titQted with Ohe to

5 V%%P%@ia%ﬁl%%‘e%% 5SS ot AL R 1sRER B Ses or 1B

al koC X¥h cdaadh @Kbbdlr&ﬁﬂtgﬁf ﬂiti\m[l&l KR aﬂﬂg‘z,iiﬂ%%ﬁ?n%e&iﬂﬁ to?](eacﬁl other, are
, , O i S [ or. su i tuted_w

19%@&1 %ﬁmfe yﬁ dihydray “@mﬂd%m Qr Hf-dibydrqiPE- | | R

b&z@ﬁﬂﬂoél]alo%]:ﬁh@%@lh% s, H BYW ﬁnsulB%ﬁ%hje-r @ﬂl&klﬁiﬁéd‘@lnh lower

, dro- ZH benzo[b][ 1, 4] di oxepine, R2 is
pikelclic 8- to 12- menbered heteroaryl, unsubstituted

or Suﬂl%elrtfﬁﬂlt eqﬁibo\ﬁ'lﬁlgntg Gf“fotr&ufaun aHLFRE '1ﬁ Pﬁ@enﬁ?l gécl%dother are

25 from group consistin ower
baldicRreo dleydmbemfair lbﬂmaryéltmmtltutwmwkmtuted with one to four

ol ower al
R Rh LAY B AN Ee s S tp g o iRy, Potoweratiy,
6&&5@@ alkenia agidroxt &n@blo‘vwfatmylaanu —~O%F;amdNofs RRAT,iS5 or N,
ben g ] di oxal e, , 2, 3- di hydro- benzo[ 1, 4] di oxi ne or
gmw«ﬁﬁWy 05 SEhS IR, Wit | “T”&ﬁa’oxeplne 30 In certain

embodj&Mamh Qhvddnemts 8f fo:rmhﬁel R %ﬁ&[l%&dlbﬁble 2,3-dihydro-

12-menber ed het eroaryl 5-1 nd qui nol T nyl.

tooboddoaiess 3@&@@@3@%@11 P tldioveninoeit Bmenocyelic 5- or 6-
I
glgghm?) g?%ﬁ}?l?)r %onfogilcg]d 2 olr n% bered ﬁé?rror%%e . g@gﬁﬂﬁ%d{ orosfubstltuted

are nocy C
with wins ta fotut eldostimeﬁﬂs ksslbctbdl ﬁedl the tgt’ouprwnslmtfgnfrhalo gen lower alkyl,

R L BhST, Sl o, A NS, 5 PR RS L bR O x is 0, €.

S, or N, unsubstltuted or substituted with lower alkyl.

In certain embodiments of formula I, R; is benzo[1,3]dioxole, 2,3-dihydro-
benzo|[1,4]dioxine or 3,4-dihydro-2H-benzo[b][1,4]dioxepine, R; is bicyclic 8- to 12-
membered heteroaryl, unsubstituted or substituted with one to four substituents selected
from the group consisting of halogen, lower alkyl, haloloweralkyl, carboxy, alkoxy,
hydroxy, aminoloweralkyl and —OCF3; and X is O, C, S, or N, unsubstituted or
substituted with lower alkyl.

In certain embodiments of formula I, R; and/or R; is benzo[1,3]dioxole, 2,3-
dihydro-benzo|[1,4]dioxine or 3,4-dihydro-2H-benzo[b][1,4]dioxepine.

In certain embodiments of formula I, the bicyclic 8- to 12-membered heteroaryl is

5-indolyl or 5-quinolinyl.
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car boxy, al koxy, hydroxy, am nol oweral kyl and - OCF3,
and Xis 0, C, S, or N 5 unsubstituted or substituted

wowrab/ota@eer al kyl. In certain enbodi nents of fRCTHEP208/060511

R and R2, independently of eagh other, are
nmonocyclic 5- or 6-nmenbered heteroaryl, unsubstituted
or subpstitute on st.i tuen e
from Itr]ceeﬁ&}no ngbo\gfcl) ngntg ? ﬁ)émgIaolha 8%&(; R 111% n&en l lf eacth octlher are
hahodyolie sablk@Jmembewdb@yly un@lbkttmt;ed of ytﬁifsﬁwed Wlth one to four
nol ower al k - ; and
EH%H%W tS%t?%taﬁY P Bgtqwm%}stwgﬁtj ltal%étl cfaw&sﬁﬂgw ﬁ'alo loweralkyl,

E8b4:8), A1k t SmRb v A Banld - IV F; SndRACOYE! § CordN,
or ﬁmenbg?e ﬂﬁ@’ unsubst%tuted of substltﬁted &tth

bﬁ@bﬂﬁwﬁéufﬂ&ﬁb@@@fﬁé@ﬁ%mﬁéﬂééted from the group
consi gf éeli]tg ogrnltb%l @gﬁg of to?%%lr%air}g %%23%?%%&3&1 %@fg other, are

car boxy, al'k oXY, r OXY,
RBnogycho ﬁooy@-lmemtﬁreddrete@e wh‘omselnttlheecbombmhtuteﬁi@lth one to four

bstit d bstituted
SRR b ECL BPm R B bR it s Tk duPlliog g roweraii
Eag@ge ﬁﬂiokﬁvbgfﬂrci’idyl(a’ﬂnnloﬁdﬂélﬁy\HnaLK)GFg, gxa{(:howbcagk&gy,,

oxy, am _nal ower g an IS )
R g GBS B B St ated with | ower al kyl

I n cerd @iy RIQRABRE 8 Rfrmb AR, & rh@no%?rcl'lcSS TR RbER aryl,
5- or 6-menbered 20 heteroaryl, unsubsfituted or

wnfbstitnigt ed swlistintashwith ong wupussibstituents pelectedbiramtthegroup

E%‘?E%QE a{iﬁ plo‘ix?e‘?% 'h'élfbll erQ&kﬁ%%ﬁbg%%‘ﬂ&&y%M&y,

car bo al koxy,
amhnhhmmdkghh@l(ﬂﬁﬂ Rﬁﬁﬁﬁomﬁﬁmﬁqﬁ4nmm@mwmbﬁedEemnnnyl

SR8 br Witine s PTERDY bilp Bt PR Fomh froup
EOMBtiaE bNBalegenh ﬁiv@@ %[k,yl Ha@veralkly |carbbﬁﬂr Qlll{w@[ Ry deyty,

box | k : I I
siomySelFel 0 QP an GO fn Sy W ed or substated with
RS Lkt ed mnth | ower alkyl. In certain embodi ments
of forfula |, R and/or R2 is Egenyl In certain
enbodimesited ohberdiments af formela TaRdisgromeytlic Hyaricdmambered

Eé‘t&'o L %@ul%tltut&gbrgs:&gﬁﬂﬁtgg lv{]%hcoqtre t? 'f(ﬂ!b %Hpﬁtgﬁe'ﬁ?&te?e Pefd from the

& under stood that
gioap tcensmtmglocﬁ hylogem Ilmyachlltpér lmlcriowsraﬂlqzrl daltexpualbose hpdroxy,

d@ﬁfé art 'Cﬁtﬁ Réf’s m%trch‘glllf gi or%nlg}e i:rﬁg i) I1 n&n%u s%guted or

ﬁﬁ)‘éilﬁtﬁ&i \ﬁiﬂlﬁoﬁ@ﬁo&bu@dufbst&uéﬂtb Sdled®éd ROMitNaL@p ct)ﬁslsttﬁtgsﬁ halogen,
descrj bed herein can used in the practice o

foxt plkyl, dplojayeerplkyle ﬁtl“b%y’ afloxy R &% é’am}?é(t‘ﬁ?fa]é(}’l and ~OCF; and

S8Y OC €S SanaN MBlsEbdtAltsd 8F &b@t@tﬂte@%ﬁf R alk
2009/’024492 PCT/ EP2008/ 060511 used herein,

t er m fragoytain erabadiments of xaws IeR1 andt@ml&w oberylor
bi Cycid Sertair dgﬁ;@ﬁt? £ flr BSI“P\?SM/H} Rdis %?Figﬁ%y&l‘rhﬁidine or
aromat | ¢ group. ampl es afy gr oup e
thiophene.

In certain embodiments of formula I, X is O or N.

It is to be understood that the terminology employed herein is for the purpose of
describing particular embodiments, and is not intended to be limiting. Further, although
any methods, devices and materials similar or equivalent to those described herein can be

used in the practice or testing of the invention, the preferred methods, devices and

materials are now described.
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phenyl, naphthyl and the like. As used herein, the
term"al kyl" nmeans, for exanple, a branched or

wa@eparebred, 5 cyclic (e.g., "cycloal kyl") orPGDER1008060511

saturated or unsaturated (e.g. .al kenyl or al kynyl)
hydr ocar byl radlcal mhlch nay ge substltuted or

unsubgtitu ere N ro

or of erabg Bt e Sm Hite isely By St rtes L8 MBasTie ggplsvetic
prbsfietaidryunGibstititédicarbdthelicaraautit poupt Eeampky bf giyd) pidups are

S efer ny Clo, nore preferably Cl to C6,
Wﬁwg %V%HI¢3h¥ﬁhyl ethyl, propyl (n-propyl or

i sopr R@)ﬁlse)d he%lhytlhe (eﬁ‘mbléWI” mle&%bﬂ)tr)ékamﬁl% Ca B@n&HeHr uBbranched,
tertiary-buty or entylzélncludlng n- pentyl and

pedigény | §y01%élﬂé ) aPEglighs raWétOﬁynsaturﬂteww g dlieenyl or alkynyl)
B@acfbﬁtr (ﬁc%%{l@[{ %g bt ?@stl{lﬂ nmlb &gd wgsel{%/@ﬂc the alkyl

e|n I nc ranc or u ranc
gnmlupus prafeeablaCk yd C(zbmarﬁclbteﬁéraiﬂy (Unbr @ncimed) prefetdbdn ¢k to Cs.

PRleB Rt She LRI ARERER RSy C bnn Rt bl C: o Co more

bl at1¢ h&dﬁyl e&lmjzlslbﬂowlt(ﬁqyralbﬁymyéopfdp@gnﬁhgzlotnafutyl isobutyl, sec-
gnb[anched cloa kyl

| oal k t
iy ‘E&Fﬂ’éﬁybutY§C&6§>?1iltff 11&&114539%5@39' Lﬁ@de lsowar bé’W? Rifferably

aﬁqul su Rl ibk ld?@‘écﬁbéﬁ't@é%&i%%%bt thé\‘fserﬂls%wveaseaseai h&ﬂaﬁl 1nc1udes
term"l ower a means f or exanp br anched

alm@mq@@ orgybFanehics, yhstituisyialiol GraraiA g upbrghched). alkeny!

ARG BTGy M REIN ) PR dor yRSRIYD. Py

éjrkt)dhe@ Dnunbram:he',‘da)5 s&b@ﬁtuﬁ@i dlsmyCosanchbd GBBnlmlcﬂleXZﬂzyx; loalkyl,

RS HRE e ndor. SRR el S MES oo v iand

Qﬂmﬁﬂmxmﬁeb@mghﬂy Cl, C25 C35 C4 such as, for exanple,
nmet hyl , ethyl, prop yl‘én propy), or |§opropy ) or butyl
(n- bufyuse l&selwm fermy “desweralryl o meanse (1 Sxpyb sy ¢ Prapchqdror
ﬁ\ﬂlﬂrhnck?l@d ARRLEC. %t ‘Q@cfoﬁ%&ﬁlﬁfrle) Blh@ctycﬁé" %ath?a“[éﬁ ol B Tirated (e.g.

as ‘used heréin incl | ower al kyl (branched

'élkemm l@r al.lﬂymelbj)lydrpw)eyl rale@ln’yherf(lb saidshieler lower alkyl group is Cs, Cy,
0 eg;b otgébor 1)@?0 @ﬁ n@ﬁl atﬂc@egnc%vh rein safd %cgahc lower

ﬁbran o Powerark
elyyl group V&L B K0 Th, CsThe oaCk,)ﬁrefmmhlya@yICZQ@Q l(l?psua:’[ags, fie example,

BB Sy IR P BT RS, syt o
feuts - but@Ntis will BS @p}iremﬂé@ﬂ%fﬁbﬂeychét theStdabﬁit‘ Idvite Alkyl” as used herein
Substituents may include, for exa

Elﬁlf%{@)ﬁ logxsh ﬁgﬁ’h(hﬁ?@lcgﬁ%ﬁb@l@%he@s 103\6:r g]kQWI (begaghed or unbranched),
RANC ¢ Ilk?ﬁ I (bRnBhedStagbidnbh&Y, L/ 15%%@11 . ctygfoqgwgﬁg&,ylm and cyclo

ed and unsubstitudted benzyl)’; hal ogen atons
@N@HH&WD@en cont ai ni ng groups such as hanaIkyI (e.q.

L1 PO b SIS PRSI B RUBS AT R

al coh
subgtitubodd thexewillbgdagta)ly bet fmeesar(qﬂe Ol toad kubxtytucats prasxnt, preferably 1

|k | | al k d d . Q.. .
S e ?ﬁ%&&&sﬂ Ry Skt bor s Rapley B ining grous such as
alk iy hl%iﬂré@ﬁﬁ Isubs@fmb@afmﬁubstme& Bk, | saBstRRBY hid

arycarbon a aci ds g WO 2009/ 0 4492
peTpitpyise p%/(l))5 ﬁ}q_logcrgatoms and alogen-containing groups such as haloalkyl

(e.g. trifluoromethyl); oxygen-containing groups such as alcohols (e.g. hydroxyl,
hydroxyalkyl, aryl(hydroxyl)alkyl), ethers (e.g. alkoxy, aryloxy, alkoxyalkyl,
aryloxyalkyl), aldehydes (e.g. carboxaldehyde), ketones (e.g. alkylcarbonyl,
alkylcarbonylalkyl, arylcarbonyl, arylalkylcarbonyl, arycarbonylalkyl), acids (e.g.
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car boxy, carboxyal kyl), acid derivatives such as
esters (e.g. al koxycarbonyl, alkoxycarbonylal kyl,

wabkdoghzarbonyl oxy, al kyl car bonyl oxyal kyl ), am PEFEP®O060511

am nocar bonyl, nono- or di- alk%lanlnocarbonyl
awnnocarbonylalkyl nono-or di -

%ar‘ﬁ% g%(aar y(H] %gﬁdé{lyegévre%g% rggnrﬁspt%ar(% X]h%kycarbonyl
glkb@;l)(:ilﬂ?ﬁwhbkaﬂwl airlltbym,rbc&mlm@g alkpkam&bﬁylyxyamﬁp -amlde)s (e. gd

I -a am nocar bon naocar Qon an
HREQsarPRYy, MARNAEL %%hﬂﬁm&? ‘%/Oé%{n ﬁ%%ﬁ%gjﬁyggﬁ%&n%}o -or di-
@kyﬂaﬁﬁﬂd&@ﬂ%hg?ﬁﬂ%ﬁl %E@zlﬁ]&)nocﬂlbbﬁﬁg QArRAALR| @ b NEk @yR:BSnylamino,
such as am nes . am no, nono- or di-al kylam no,
arrhwewbkwlamm@n émmﬁar@pnﬂpm InegRoralifefiyjamiae¢atbanyloxy,

Fa?ﬁlhgciarlgo% % Iy?%@(g?rgﬁ% @rég %Xlagl’ E?ﬁé&ﬁmln% arbonﬁlarnmo or

ur - cont I oethers,
&ulaﬁmno@elwnymnam)j nﬁwgbmemaﬁm%roapmpbh h$ @mines (¢.g. amino,

| k . I I h I
a é 1@%1%11? 1 8‘? O%Pfr"oa ]l%&e}n?%g%y][)ha}zbdes nitriles (e.g.

ayayls udsfahoaikyl), aitys; whff@ﬂ?&dntalﬁﬁlgtghdnq@s’dc’d as thiols, thioethers, sulfoxides

ﬁg%g&élfl xiggyghﬁ ﬁgyls fonéygH O%ﬂ,ﬂEYéLmamyl

ﬂk?l{sﬁﬁﬁ? alkly% n ﬁlg}zligﬁltf(ﬁ{ﬂeﬁf(gggrg(tﬁlog ary‘élnﬁﬁﬂy hrysﬁlﬁﬁ@rp Wakythioalkyl,
argwm@iaékxll aryksuhﬁmlglky ¥mnémem@ﬁw li¢ gmpamré@mnglone or more,

FRIGAL P el ) PR DG 501
thetzo it yislrtbfanw lsth pkazo lydyexadyezo lyp yhiedigkqly b yriridiply], azetidinyl,

i. nyl i inyl.. .. d hexah iny|
B BERu R E SR RIS R T o BT SR ranyl
P?ﬁﬁ?ﬂ?ﬁf’“y@w?yﬂ In pyedingll,, pyrfal&zﬁ ldFipséfgg%uZ g@daﬁgdgjolﬁepinyl
E@%Wﬁﬂomhﬂjwb &%ﬁ?ﬁpg‘ﬁ}yﬁ& lfafﬂﬁly psob?@g fiti indgiyL,
SARRAT dbMmabiyl, Ghanslyi, rlMJiolm‘}W?'J%fﬂdb | benzdRranyl, coumarinyl,

pyrldopyrldyl, benzoxa2|ny qU|noxaI|nyI chronenyl
shewyaiay], qnum@hylowamymohnyﬁmamhthalﬂimIcnm@&myl quinazolinyl,

gﬁ%@%&t égenv%n %%f rﬁg,lacﬁlﬂcjxaﬁ lgs\lg“@ﬁleilﬁy?ﬂgmhﬁyl isochromanyl,

plathalhoiwelr sl lcyibo liogl). vaqfcrabiblkm@aryhgmbup )Q/substltuted with halogen,

B LA Gl el iR el el 45 S0

u ns u b$h¢ Totkee dmyV@[faﬁps ﬁnup %t kibitiafed dhaksebstkltbd @eﬁefraaw y
exanp 25 substitutents present

be,
b‘ilsé‘%ti‘%‘lﬁfiy “@%ﬁ}ml@&ﬁ@mth@rwél geaeraly bt foF sxaranlgy ko 3
§1ﬁfsﬁtru§enh°p1@se%ﬁtp%féﬂaﬁgz PiutR@uthty unsaturated 5- or 6-
menbered rin can conprise one, two or three

at ons Thetcsnt’ g@ltechmlwhlr@feosg@ra satv@&ty@ enpartiytosatwalcg Bupr 6-
ﬁég‘ﬁé@ea%n Wllﬂgﬁ ge{ &&é@r}/s olflé qgf?} or %E%%n{g 'rsglggotleﬁl lg%}él 1?1trogen
onygéaandifbnydlphurnExiarzpiés (ﬁﬁ heydrocyck}azmgs; thichugke plpﬁﬁdmyl piperazinyl,
I soxazol i di haol i.n thi azolidi . o
B Qb Phi pYReRidny bbbt R n e gl srgpldinyt
tssiarzanmppflw%ohngl iﬂhﬁdicﬂﬂwyariydthlamtcﬁ@lyma@@%@wmyl

and thi onor phol he term "heteroaryl", alone or

ihydehgyh afttfa@ﬁdr\mﬁtrﬁl étlwémpgya@ubéetr%%rﬁgy@n%ﬁ%&h&m%phohnyl
or bi g}Clen "hadiadl" Aom ok % é&n&hﬁ%tﬁk%th@?ﬁﬂoﬁﬂs %eans a
| east one aromatiC ri ng contal ning one, hr ee
monecyiskie er biaydivsradiehledtoed 12rom altom@ha\amgiatseast h@e arornatlc ring

| ..
éojr”%hfﬁ g OFc, I';[B%%Opll t?%%eg%%n%{%}%gétgﬁ%s gerlgcat]é(? %8&%1 Ig,\é@, e{ﬂdnfg, the remaining
ring atoms being C. One or two ring carbon atoms of the heteroaryl group may be
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carbonyl group. The heteroaryl group descri bed above

woreapoozi49s ubst i t ut ed i ndependently with one, tRMI/EPI00®@60511

or four substituents, preferably one or two
substituents such as for exanple, halogen hydroxy

Cl,6 al kyl | I
Ehipahy b e Rng) grhpds S Ko rauBd R e o L
aubistitntdlinGepahdantly vathmmptw@ rthrtée 08 ﬂﬂ@tsﬂlﬁsuﬁ&dtsapﬂef@alﬂijl ofic or two

A FRIURTINR 2 A Woxmenﬂgf hafdy % dlkyl, 1
Qlko;%“ ket iatigh ﬁﬁfcﬁm 9 6Caﬂ5yh>%1ﬁhy1 CRhIRORRIb baAMb &%ilﬂné c1 6 alkyl,

koxy, nono- di - substituted ani no- carbonyl - C
amw dl-sw;ﬁﬁmasz@/ am@p-G1-edlkyl) nitieagysaRyacyl, @:&rbemavk @Wo or di-

P ARy el Rp o SRR e Y

aﬂnkmxayrbomderamﬂgdxy,@ﬂmﬁo-ajrkia}wasmﬁltahdnmardad)oylbfl -Cls @lkoxy,

B QBT Aok [ R 29 oy BBRRYY i £ £ for gt €

alkbyy, hswlrcfdyebyl C Q&mﬁxﬁld@glammgcarmaym 0, AORy, Chrtanlyk ¥}  alkoxy
6 al kyl substjtu '

tit C .
%mf = 31 €1 8319?9?;’, m#ﬁf&bélhaéog&rlk@xdm@u bst ?ﬁkuf balo C% allyl, Ci
Qlﬁbﬂo ‘C(F:!; aﬁiy@ Eﬂﬂdeyl ‘@1 6@11(}@ sakikyl, C? !;‘ QH{SIItFnHt @rgln@ ”inﬁﬁo €14 Glkyl

carb  nono- ubstit

athsh@uqﬁaarm@mdl-c1mﬂélfyéWbstlwiedsaramrayatmm@é}lwﬂdwl m@lo 616 alkyl
ﬁlb%ﬁeﬁyed 1 ngbo%}ﬁlyé Qﬁ_ ;fl{gl@g ﬂgﬂﬁftﬁﬁ?ﬂn%% g] gad]lgll nltro carbamoyl,

eteroaryl gro
abkyd or diahibitiowted aﬂnkyol-qarlmmyb dydroxat Koxylkyhyadboxy, C1 6 alkOXy

noIo ral k er.e
0%13 ﬁ%agﬂ)s/ Pr%rrabig %P@Serogfﬁ)grmﬁls 3%‘[1&13?(1(\85‘; Walogen lower
Hean ﬁalofWerﬁKﬁU@drBoxy@ hlkbky,@drox&l Ky SRSk It 0+ WCE;.
groups or al koxy-contaj ni ng, substituent gr .,
subst ' aﬁ%ﬁ*%?n etk FHIE MSARS T GFaME eaﬁld%yf)og ﬁl@fﬁ p@ikoyl
AlaftS fd%%%gmﬁfér ﬁkﬂ Cbh eAik%&S}"sulgk@llttf&ﬁ Qroubssoﬁjaﬂﬁ‘(g(y-contammg

|nterchangeab y W t he word unl ess
pbabiugRisgronsamasabe u@sﬁltgtﬁéttys foeilekampl@r Oltﬁalfdg%fﬂ glkyl geups.

fluor 'AQ %5edc ﬁ.ﬁrl' A€ ’tei I fl’lglog? i %Qé%i 1'1196%1&8%6@ \A\gﬁﬁgrekvy?rd "halo”,

her ei per uor o-1 ower neans an
gy uplessmbther&nse sidtbd (nifemghfﬁtesl'lz}lﬂfoug brlsgats, thdlubome chilrky| bromine,

roup. ar ubsti t ut ed repl ac b uor.o.
OBt S bty T Blorb By SRy P gp e Give! TRRkrou
axanl 4 otaﬁe hydrd mem&t lbyer alpgindrahp wersasdtiivtkd antkplaced by
heptafluoro ropy. used herein, the term

fluerar feeens the arafgrredorestivorpileweralkyl grupsre igr example,
Rhﬁfo%ﬁétﬁ i altéﬂuo@&&ﬁﬁtaﬁéh@ptﬁﬁu&ogﬁo ?he conpound of

f or nmul ts may be prep ar ed rom
phar r‘rﬁé@lﬁﬂ l@;mlnythaéftr@pﬂ)mneacmmaﬂm%i:@p@blmltamamwS

glghfflanggéluﬁl‘g?lbg%cgﬁgtlg <SP de in8le 8&@6§ fgﬁmﬁgmgu fFom: f?ﬂgprepared

exanp enze
ﬁ@mk:{ﬂrazmaaeutmm}lypzho&psaulé mm tD,chcadlctSI emd besdsendsdihf amirganic and

di chl or ace oni | u
B ARES SR hion, Shifaias TR, oy pmBfed Boche oo M fonic,
b@ebice caﬂ?@lo%tﬁfonﬁablltl@c etHéﬁéb@ﬁbhl@, digEbRaBasy fdraiid, Gumaric,
mucic, nitric,. oxalic, panoic ant ot heni ¢,

plisaHnditamic, hipparip hydrabipmiss hydroghlpric dscthiopig glpgtic, maleic, malic,
&aﬁ&élfe%%ﬁl%ésgﬁb&c%gc&nﬁtricl, 5%1105’5515619,%%{&%11@6, Shedphstc,

succinic, sulfuric, tartaric, oxalic, p-toluenesulfonic and the like. Particularly preferred

are fumaric, hydrochloric, hydrobromic, phosphoric, succinic, sulfuric and
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are fumaric, hydrochloric, hydrobrom c, phosphoric,
succinic, sulfuric and WD 2009/ 024492

weEamparPaons/ 060511 -8 net hanesul foni ¢ aci ds. PCT/EP2008/060511

Accept abl e base salts include_ngali metal (e.qg.
sodium potassium, alkaline earth netal (e g.

cal.ciu uni num s :

B T PR o ko Bt R b i TECL PR
phressaoh), a&allﬁwmiaﬁaul (ecgabdtlylum; eregheshe) aslt idinufresis.
t hat conmpounds of general formula (1) may be
derivatized at functional groups to provide

der i vabhpesnddif &hin £l HRRABpBardfaccfRANE h&dcpbRAGIerd Bercof.
t he parent conpounds in vivo. Exanples of such

&R&weem@calche@éablﬁa pyferis omegiscthnt spperagst efipicacrghigrmula (I) may
I t

By e Ak B o R RN AR B e St of

ponvatseyl el mtetlia)ﬁaree\s tcﬁnpouniig nAdislo tEWﬂHﬂéS}Qf sagtycompounds include

h sioL caII cce UIV of the
B S RO bR SRPhPEPRFRY G Pyl oy oo
ﬁiethgla@lhlbm@l tsyerh ,ahdthgtigshethsl esgm @rlgd @bﬁo?l@iﬁﬁ?btﬁybfster?.l )

uci ng the rent conpounds o ener ormu

Rﬁgwwly, améplwse ?%fC%IWeacge&@@e SIS Pﬁa@ﬁpmﬁundasm general
IRRG148), Jinhilar kPthe %&H@Jh@al 531 iaeﬂ@&aérg&sﬁeﬁ hfeadabybw eeﬁloaucmg the
esters are coeroun s of orrru a , wherei n e.
pareiteyeynpgradsr fegpacrpioasyle(Diip advo, es@mle ghegfcopue his invention.
esters are formate, acetate, propionate, butyrate,

i sobutyrate, valerate, 2-nethylbutyrate, isovalerate
o, ddtadli, etdrynal, theabetratceutic@ipmeaidsstas afcocompoands of

Bl §oo55 ke RFrH BB e 1 BT atie! DrupE s are

forthtd] 8SetNE, pROViohdtQHRtFats Uisbbufratef edlcraia dh&@hylbutyrate, isovalerate
racenat es, optlcally pure di astereoi soners, m xtures

#1d NiNrdimasthyrmEearsate: di ast er eoi soneric racenates or

m xtures of diastereoisoneric racemates. The optically
active fornms can be obtained for exanple bg resol ution
epmphendsad dorauds 1 cayhays preret moee asypmadties fasber atoms and can exist in

ﬁﬁ%gg %@10%@% E{E?e?l%t éf %1%{159%5@%%%%%% a@, for example,

mcbmateesapabdllyqfure ﬁfasterdomonﬁrs htixtwidslof des@ppisecicat, ed,

the co eneral. formula | .in thi :
AP PRy BB Cadt PURPIc B 4T e aarieEh A1ec Gopbhg eptcelly
pitiveifshenst@n ibéabtanesl faheimpad By E3PRIEBLR 0Pfhe G AitVRKS @ylasymmetric
back to the parent conpound in vivo. Phy S|olog|cal

ethssts 5 sy ramatriceherseatp eraphy (chegspategraphyguith g shiraagsorbents or

WhEH BHc8n &ARBR LBLRAIccPLIPIGERTOERE Parent conpounds of
general fornmula | in vivo are also within the scope

of this invention. The conpounds of the present

ES}?’lﬁg)tgiag SQde%aP{hg gglrl{?% gne(f{ﬂ lh Tnt? hlﬁ@%ﬁmn may be

5T OCes 8 8s 2|ng ese compoun
der@apiz@atdﬂfbtlonaltg'neuﬁxa ppd vede: dﬁﬁafﬁ&seﬂabh yre capahpooindsversion

f formula | can be ared .accordin he Sch
5P 5000 G R 265 Bt SBEOUEY BasHREle ing Tetsbotcally labil
derivatives, which are capable of producing the parent compounds of general formula I in

vivo are also within the scope of this invention.

The compounds of the present invention can be prepared by any conventional means.
Suitable processes for synthesizing these compounds are provided in the Examples.

Generally, compounds of formula I can be prepared according to the Schemes described



bel ow. The sources of the starting materials for these

reactions are also described. Schene 1 Aryll + E
W©@20090209R1 rylZ O0 OBDRL OO 2 3 O O 5 AGEEP2008/060511

conmpounds contai ned within thi S i nvention can be

synt hesi zed according to the fol I ovv| ng gener al

nt hetic strat
SRl ndie So bbb A Shul B S TR aGaly B et
fragnent 3, 4-[2-(2- carboxyscq:bhmll) 3- (6- E- hexyl) -
phenoxy] -butyric, protected as a di -ester for R
| ower alkyl, preferably as a di-ethyl ester (R
ethyl), and E is a-leaving group, su a hal ogen
he fragment 2 whegei i

fmesyl at e 5
@gcl*eopﬁl le such ag a®hydr oxyl®" or—sulfhydryl gr oup
5 der standard condjtions Oerrpl oyed for the al kyI ation
. of phenols with pri -'~- hal i des or nesylates.! For o o
conmpounds 1 in whi ch is sulfur, then E as sul fur
reacts with D as a |eaving group is also possible to
5 dbsenbpaintacgesinsd withinthssnvdating taobatynghesizpd according to the

f prese g%ﬁ%l g%nﬁ%/tggsgﬁqfc’eg}ﬁs 0%51}(; %1 e 99 %ﬁ&n@éﬁ%s gl may be

éﬁf@ﬁédw@r cdhﬁemgad@@smlle rﬁtagmehwmsﬁzoqzn@elb x9- e%dya} -B- (arlzdhexyl)
Aryl 2 before or er coupl |qu§ 3 accaor
elpf‘élﬁfxlrl?twrd%@é?t%% a3 fdirei o bntlwsﬁf alwlsvﬁfeﬁ%éy as gdi-cthyl

fos 1= &ﬁyl%rh‘ﬁd%l = Eﬁv1ﬁ%§r&ﬁe§hcg%§ %rh'afbggn bf;‘_rélgsglate with the

Bi oor gani c di ci nal emstry Lette
10 &@ant 22883¢i8.D i asyueldepbilssi®hfag p hgdroxpl oramifhRirykgrogp under

el A BRI S URERoBoT oty B PR o

ﬂresﬂdt% Bfor4op6uddsh i@ whidiB%/ uN;LBNrBIhelh E/as @.ﬂfur reacts with D as a
00X 0
6%191 gro p) is also posEstlble !E 0 assem hq)le ?a?ré%t E ctures. tFunctlonal groups

represented by symbols A and B can be together or independently halogen, nitro, and

15 amino and can be together or independently transformed to Aryl; and Aryl, before or
after coupling to 3 according to chemistry described in this invention.
A synthesis 3 for E = Br and R; = Et has been described in Bioorganic &
Medicinal Chemistry Letters (1994), 4(24), 2883-8. A synthesis 3 for E=Brand R; =
Et is also shown below in Schemes 2 and 3.

20 Scheme 2

K;S,04

COEt
LiH CuSO,
DMSO Q H,0, CH,CN
+ —_— —2 3
OH 98% KL 71%

CO,Et

Q\ (Et0),P(O)CH,COEt NBS/AIBN

PhCI g79%

co Et co Et

CO,Et
7 CO JEt
8

OH e}

Oxalyl chloride / DMSO / CH2CI2

>
87%

PG PG
10 11
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1

ul

20

7 COP COPCOP 89 OHOH Oxalyl chloride / DWVSO /
CH2A 2 )low 87% PG ,0 ~O PG 10 11 WO 2009/ 024492

weanperaons/ 060511 - 10 In Schene 2, PCT/EP2008/060511

2, 3-di met hyl phenol 4 is reactegd with 4-bronmo butyric
acid ester 5in presence of a base, preferably
[ithiumhydride in aprotic solvent, preferably

di met hyl sul foxi de to obtain the dinethyl internediate,
Gn Sthen 2 tm@,dn@ertﬁylpb@@ﬂ uvereaabdnwltha Broaiotbudgric acid ester 5 in

osition of 6.s selectiv oxidi zed . to the
Risheie b ATy PRy et mdte/ﬁﬁée 0 aPEQHGHOIY R preferably

SRR ILMRideSH ©Btadisthe ARRER{I ihpbdidle 6. PERK ARY SHodé Rt methyl

potassi um persulfate in a mxed sol vent systens,

@ioap & AiPYitiomeE6 issslechvly enidizer te thernercsnpdparadphyde 7 using a

8ﬁglzp1gec3)tnaélonmgaji Xsné;O%? o\ﬁg)esﬁggtt% ﬁ)tgfﬁt\éﬁ%ég%ﬂg 'h& ggﬁgﬁ%%}érsﬁlfaw n

ahdmddyxd)éveﬁt &mtbrmsc pmfehylblp wesphod caaeaemlmle The tiMoecarbon chain ester

enc such 10 as [ Xi de

BoRET B eSS otRy S BeR RS IR R tohdRnsation

bl\)cl_ﬁédﬁt)dﬂs Gronbﬁldﬁhﬁigtﬂ anid tﬁéthi@hbﬁ)h@ﬁ(ﬁ&@ﬁawin\ﬁhd presence of a base such
romosuccj ni.m de jn

a5, 991w §T§BW9 i PEGticIse VFWPEMf%FaR’T%eng‘?%t Theens theyhspedic

%%Hneﬁﬁ)nc‘cﬁ‘rIQQQGFf&It&ﬁ&ﬁh - bt@ﬁlo@ﬁccuﬁﬂlll&r 19@3@51%&%c9 bf2,2’-

benzene. roxy protected 5-carbon chain a hyde

4m@ﬁwbb@“n@%ﬂ%QHE@%59a@?ﬁm@ﬁpbﬁn@ﬁuélﬁ%ﬁﬁxﬁﬁQW%@ké@GOf

BARRRP st Bl PRLES OB b 1 o

otamtd bpexidelion &fomane praf¢vdsepensiait 1, Bdiol withhay anitablel dmedatlon

BBl igh & S SR DB Rofia e gon g to those

tikibed wltbé ametThe Iﬁbﬂeyﬂmg;g@up on W8 an@nd cireb®y8] su@thble protecting group
EE tecting groups is presented in the literature.

rprlglanéslap%} Q% Bf et -byldpmethylyilyl graprs Usq@ng rempgval of

ﬁﬁg gfbu% ?sexﬂelisptp 5&1&&9&1'%@11‘[@&%’1@%&@ 16X fefference see P.G. M.
/nt hesis, Sons, 2007. WO 2009/ 024492

@:dzﬁo‘@’/ @@@Qg_ in Gre_‘p]_l ssﬁ,rh@ﬁ’qugGroups in Organic Synthesm Wiley and
Sons, 2007.



10

Br - 1) PPh3, CH3CN, reflux, ITh PG 0 p 0 2
Epoxybutane, reflux, 15 h HO 0 OO- PGO HOO0"- 12

W@emw244948 H H 9 p'\~O TBA HO pti _YOQ PG H BCDEP2008/060511

tor.t.,4h HO OO - 84%O O- 13 14 \~~Q HO pO H2,
Pd/C (1010 HOO O HOEA r.t., 24 h OO0- 097% 14
15 O CBr4, PPh3,CH2CI2 O Vé_f@eoe? O O 0tol0C ,3h O O
0O- 8 O0- 15 16 As sho tWescheme 3, a one- pot
Wttig ndensation reaction is conducted first
maki (gwwwa@u@mw@am t hec j
brom de {2 andgtri phgryphesphinegd n 5 acetoni tyi
and then _the reaction of the r@gsulting Wttig salt
with thé p‘?/gTect ed al d@ﬁpd‘e/\iﬁm n 1, 2- epoxybut ar® £0°
obtain the olefinic gptermediate 13 in a cis to trans
ratio of 121:3. The m'xture & cis and trans conpddinds
can be converted to the correspondi ng aIHikyI brom de

I nt er medi at 6_by renpvalg,ef,d he protectd ng jgr oup,

usi r@% of exanpl tog\t/ra utyI anmohPl e Y or
t he "Case wherkin tfe prdt’€&ring group is &'t>o ©
but yl di met hyPSPI'yl group, hwrogenati on of tdi€0doubl e
bonds,, and conversion of the hydroxyl group {g@ the
brom d3e. These transformation are routine d well

known t se skilled in oAb OW
Aryp ohalgden B(%E’%‘E‘MHZ Aryl ! R0 hal dgen
oo™

I/ X Aryl's X APyl , |/ EXrt,24h

O/\/\“/O\/
o]

N

00 97%

14 15
o CBr4, PPh3,CH2CI2 o
_—
HO (@] Br (0]

WI 0t010°C., 3 h /\/\g

o~ o™ f?/f o~ o™

15 16

As shown in Scheme 3, a one-pot Wittig condensation reaction is conducted first by
making an in situ Wittig salt from the benzylic bromide 12 and triphenylphosphine in
acetonitrile and then the reaction of the resulting Wittig salt with the protected aldehyde
11 in 1,2-epoxybutane to obtain the olefinic intermediate 13 in a cis to trans ratio of
~1:3. The mixture of cis and trans compounds can be converted to the corresponding
alkyl bromide intermediate 16 by removal of the protecting group, using for example
tetrabutyl ammonium fluoride for the case wherein the protecting group is a t-
butyldimethylsilyl group, hydrogenation of the double bonds, and conversion of the
hydroxyl group to the bromide. These transformation are routine and well known to

those skilled in the art.

Scheme 4
halogen B(OH) halogen B(OH) Aryl,
Aryl1/1 8 2 Ay o9 °
halogen X Aryl; X Aryl; X
17 19 21
18 Aryl Aryl Aryl
halogen ry! ry! ryl
B(OH 2 1 2
Aryl?” (OH),
+ +
halogen X _-B(OH), Aryl; X Aryl; X Aryl X
Aryls

17 20 Al 22 23
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17 19 21 18 ArylZ ArylZ halogen Aryl! B(OH2 I \ LX
I \' halogen / Ar IB(OH)Z Aryl / X Aryli ArylZ /| X Y2

wW@7002024292 22 23 WO 2009/ 024492 PCT/ EP2008/ 06050AT/EP20882060511

Symmetric 3,5-diaryl phenols where X equal s hydroxy
(22 and 23) may be synthesi zed from 3, 5-hal o phenol s

17 hyd b S 4. | .
sﬁrgksng%c eg gfarglﬂalﬁen?sllg \x>f1 {eogé rergwyleﬁ% rg%’%{ﬁbarnggésrgnr% be sgl]nthesmed
131010003 @-ha]@rlﬂﬁ%ﬂtﬁlablﬁ vﬂ’fem eqtids hodloxy hasHolinsin Sekéhed, In these

hal oge ubstlt ti may be transforne o aryl . :
%ﬁ%qqst%ﬁ?%ﬁqgnw @daza agd &@efﬂ pﬁf‘g‘@fﬁ@’ﬁ@ﬁt&ﬁ and iodo. In this

fRMAUL m%% silibﬁlt@twig inkdyodestrk for Mb® td By h@®s@tBons using Suzuki

di scl os in many publications which have been
p@ipligguseictign swndgapz\sm iThe gorghitiestaféhis mothadqre diselpprs in many

I n (eF.
BiARionsRRER hAR pieh Ry AR BT GARPRUGRNR BIERE The Suzuki
Imctnqn wgh enyibarbm sompauids unarameyclwinmth}é is Wddzbit drene Chemzstry

conventiopal in. a Suzuki reaction.can
OPf 53098 G R GRS o aT NS R oSk Srpeional in
gsgi\gﬁe@uﬁm fwﬁi be;l”mﬂrzea. guch t hﬁt asyém“ret r IhC
, o-al ar enol s synt Sl ze In the nner a
shown in %‘clf%éﬁém&n S”R%g? ﬁéﬁn alpo ﬁ@%laﬁe@ew%agﬁ%awr such that
hyMREHP Y, Stéﬁﬁry‘ffﬁﬂéﬁé'lé/ﬂlays H@Mﬁéﬂz’e@ﬁh he 919&%191& as¥ho®Y in Scheme 4,

conducting thé reaction with a mxture of
whethersaiphke amgt téde pobohplating tf@smomaéyl selitutiongrogics g by
R A RCHOFTRS FRRATRE AL ERd Bpro P aE At 2 Fh Euling
pmdgtttmlxumr&mahérybeﬂjmuinatogmpbichmsapemaxtdi adsdantidied according to

arrie nlthe {Qesence of a transition netal

teﬁp?? {?ﬁu 3‘%‘”81555 | | adi um catal yst utilizing any

convent i @vatrally Sanild co@lﬂing&eztctlbﬁg arcRficd A€ tn B8 pAREhad of a
weak |norgfn|c base. the preferred organic

aansitign metah catglyst sbca} agra %]@gwpbcaé%lyq; Affizing ARY conventlonal organic

SRR R tAR3EacBBh 8Rd QWteE E&r%ﬁ%hd/@a@é S AR B &Qfe‘r‘ﬁeﬁ'o‘rgﬁl‘i’c
in preparing conmpounds of t i nvention.” Suitab

sdvensnars tiar polapprGieetolventse sAgé'cqoawrylomlgmé&r-abmt1c| s byents can be
Th

gﬁ’ﬁ%’eﬂ i ﬁrep Eré%cog%%ﬁg §gt%% :‘I?\%:ﬁté%r} b%i’%{%@e%‘l&%%ﬁ%%‘ t¥stomary,

ppeasky bighcabdbmasdvaorts, ces dimetbanyotnat. eThSebdnmotga@ir base can

%<e & carbonate or bicarbonate, such as potassium carbonate or cesium carbonate.

Scheme 5

OR
X B
“~OR
R R
24 25

Substituted phenyl boronic acids (25, R = H) and boronic esters such as 4,4,5,5-
tetramethyl -[1,3,2]dioxaborolane (25, R = -(C(CH3)2)»2-) useful in the preparation of
compounds of this invention may be commercially available or they can be made by
reactions that are well known in the field of organic synthesis. Aryl boronic acids and
aryl boronic esters are formed by treatment of aryl halides (24) with an organometallic
reagent such as n-butyl lithium followed by treatment with boron triisopropoxide or
4,4,4'4'5,5,5',5"-octamethyl-2,2'-bi-1,3,2-dioxaborolane followed by acidic work-up as is

well known to those skilled in the art.



R, R"OR 24 25 25 Substituted phenyl boronic acids
(25, R=H and boronic esters such as 4,4,5,5-
wa edopardhyl -[ 1, 3, 2] di oxaborol ane (25, R =  PCT/EP2008/060511
-(C(CH3)2)2-) useful in the prf,paratl on of conpounds
of this invention nay be connerC|aIIy avai | abl e or
t hey cany I N
the” 11 ol TS Pgignise EfRbE ek § phont il Affpr those
avhytle Joerloweicalled} e fer£il e nfecior® d Reynot sleetiomeatallofl gﬁmﬁs to re-
hal i des (24) th an organo alljc 30 rea suc
BSERLS PP eRte g&y@r&wb&{eﬁp n?f%%ts% b HEatieE BB LGS it Such as

Bdh’oh%ﬁ’lﬁbﬁm(drﬂ% Well know to those skllled in the art
4,4, -octanet hyl -2, 2" -bi -1, 3, 2-di oxaboro

S Vane ol |Qmw@|erw Inevall bR Bmgguseg in it broketan axegisied
RO EbBon BT § DS R ARHRS e alapiliy egeaer

thiae sevehdungired tcenmedeiplhyemalilsbls uch basonioacidsh doene birenie aMds

= | r.al kyl .referabl |
BRI SarerBp 8 SRR ot (s ot B ke’
groups is effected by treatnent with Lewis acids such
oron tribrom de is.well know to those skilled
10 .Eabgé QPW%C@W@Q%OW%%@%M e boronic acids
BSRGid i dNi s procedure are fisted below The

Avai | abl e Chem cal s Dat abase (ACD) indicates the
&«FdiIL@BOI-PItIENUiE@%@Né@ AGIPan seven hundred

....... ahl o or 1l

SR O M B S R D T o o Compoundss
SfCHIDGROn6L M TIHO XA PHENSLBORBNIWACIO Tabl e 1:

Commercially available boronic acids Boronic acid

3 %ﬂt@ﬁ@ ‘bﬁﬁﬁﬂﬁéﬁﬂﬂ\]ﬁlﬁ. LRQRONIC ACID

g CHLO "g' VET%%;H%%%%TS%% D

7 4- D] - CH OROPHENYI R(T\’(]\II C ACID

4- C@HE@GQWWLBHEMWA@@

WBMMWMWON‘LCIEID

O ORO 3 AMINOPIER ST BORONIC ACID
3-ISOPROPYLPHENYLBORONIC ACID
THIOPHENE-3-BORONIC ACID

2-METHYLPHENYLBORONIC ACID
3-METHYLPHENYLBORONIC ACID
(2-HYDROXYMETHYLPHENYL)BORONIC ACID DEHYDRATE
(3-HYDROXYMETHYLPHENYL)BORONIC ACID DEHYDRATE
4-HYDROXYPHENYL)BORONIC ACID DEHYDRATE
2-METHOXYPHENYLBORONIC ACID
3-METHOXYPHENYLBORONIC ACID
2-TRIFLUOROMETHOXYPHENYLBORONIC ACID

3-TRIFLUOROMETHOXYPHENYLBORONIC ACID




THI OPHENE- 3- BORONI C ACI D 2- METHYLPHENYLBORONI C ACI D
3- METHYLPHENYLBCORONI C ACI D
W@ 2000¢BROXYMETHYLPHENYL) BORONI C ACI D DEHYDRATBEPCT/EP2008/060511
(3 HYDROXYMETHYLPHENYL) BORONI géﬁe D DEHYDRATE
HYDROXYPHENYL) B(]?(]\II C ACI D DRATE

\Ii%ACI D

QFWWWB@QKB@MDDVD 2009/ 024492
PCT/EP2008/ 060511 -

éFhU@@%M@F@XYWE@Q&QMCA@:B)

L BT VT BERON & AG D
3:BENX OET3OXURIENRBEORSNC QAT D

334 B PR Y GREEN BORON & AP

TREINBSLE-S5B8RENVCAAD D QU NOLT NE- 8- BORONI C ACI D
4- PYRI DYL- BORONI C ACI D Tahle 2: These baranic acids

QKHNQQNE%BQ%NEA@R other suppliers that may not
—the—ACD:
or 0- E'b(l%ﬁjl(gigﬁPet ranmet hyl - ATLANTI C SCI ENTI FI C

CO., 791819-04-0 [1,3,2] dioxaborolan-2- INC , JERSEY

TY, pyr.i di.ne i nol bor oni c Cld
Ckm@&é'\%he% ¢ ggidspare Semvalla&?%ém 031 s5ppligr ey ot
&bﬁyﬂﬂﬂ&m@g in tBOAt4B-93-1 tetranethyl- INC., JERSEY
CLTY 1,3, 2] dioxaborolan-2- yl)pyridine

B-Fdxmr@ﬁo@ﬁ 5. itefeamethydr oAy 1d-ANFHREEIBN T hﬁﬁﬂrfLQmu79}819-04-0
PSR 2L s ST o on ] .
pypyridiei nyl ) - FRANCE

Quinoline-2-boronic acid LANCASTER 745784-12-7
3-Chloro-6-(4,4,5,5- ATLANTIC SCIENTIFIC CO., | 652148-93-1
tetramethyl- INC., JERSEY CITY, NJ,
[1,3,2]dioxaborolan-2-

yl)pyridine

6-Chloropyridine-2-boronic INTERCHIM, MONTLUCON, | 652148-92-0
acid pinacol ester FRANCE

Boronic acid, (2-methyl-4- CHEMSTEP, TALENCE, 647853-31-4
pyrimidinyl)- FRANCE

Boronic acid, (3-methoxy-2- CHEMSTEP, TALENCE, 500707-34-6
pyridinyl)- FRANCE

Boronic acid, (6-methoxy-2- CHEMSTEP, TALENCE, 372963-51-4
pyridinyl)- FRANCE

Boronic acid, (6-methyl-2- CHEMSTEP, TALENCE, 372963-50-3
pyridinyl)- FRANCE

Boronic acid, (5-methyl-2- CHEMSTEP, TALENCE, 372963-49-0
pyridinyl)- FRANCE

Boronic acid, (4-methyl-2- CHEMSTEP, TALENCE, 372963-48-9
pyridinyl)- FRANCE
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Boroni c acid, (3-nethoxy-2- CHEMSTEP, TALENCE,
500707-34-6 pyridinyl)- FRANCE Boronic acid,

W@ 2oopee4aoxy- 2- CHEMSTEP, TALENCE, 372963-51-4 PCT/EP2008/060511

pyri di nyl)- FRANCE Boroni c aci PS (6- et hyl - 2-
CHEMBTEP, ' TALENCE, 372963- 50- 3 pyrldl nyl )- FRANCE

2 CHE TAL FNCHE

151§ UIII 9 IICL Ilyl =~ T NGO,

R A0 SO ny | | CPRAREE BLABRI Taci d, | 1979552973
(4-nmethyl -2- CHEMSTEP, | TRIAERNCE, 372963-48-9
pyridinyl)- FRANCE WD 2009/024492 PCT/EP2008/060511 -

15 Boronic acid, 2-pyridinyl- CHEMSTEP, TALENCE,
197958-29-5 FRANCE Schengy ﬁe%% O NaOH O Aryll +
Aryls "H EtOHH20 Aryl 1 " Ary 26 27 28 Et3N 0 N,
Tol uene C / N 100 CON N NNa@Q 30 31 OQPN N, N
Aryl2 0 31 "A% j\%
3,5-Diary NMUbst i %/y&j pHenofF@Hﬂ“.lecan ‘3‘&0 be plAi}Sar ed
as shown in hene 6 44sing a 5 general meth | ogy
reported in J. Org. Chem 1997, 62, 8215-8217. In the
first step, an aryl carboxal dafiyde reacted w

aryl -net hyl ketone is reactl?n i n_al kal i ne s' on
to yield th corre Nng a, b’ Qf sat ur at gl KgFane,
so-cal | ed ne - HY o- ager @ne, erl eN
2-chl or o- acet one, S r@act ed with benzotTiaZol™ in
t he presencezgof 30 31

O

0
AnN Aryl,

Ty, 2

Y —_—

Aryl Aryl

y 1 2 NaOH Ary|1 0
32 21

3,5-Diaryl-substituted phenols 21 can also be prepared as shown in Scheme 6 using a
general methodology reported in J.Org.Chem.1997, 62,8215-8217. In the first step, an
aryl carboxaldehyde reacted with an aryl—methyl ketone is reaction in alkaline solution
to yield the corresponding o, B-unsaturated ketone, so-called chalcones. 2-Halo-acetone,
preferable 2-chloro-acetone, was reacted with benzotriazole in the presence of
tricthylamine in aprotic solvents, preferable toluene for 1-benzotriazol-1-yl-propan-2-
one. Subsequently, condensation of the a, B-unsaturated ketone with 1-benzotriazol-1-
yl-propan-2-one in ethanolic aqueous base, preferable aqueous sodium hydroxide in

ethanol at reflux afforded the 3,5-diaryl-substituted phenols.

Scheme 7

1) n-BuLi, THF, -70°C, 30 min
2) ZnCl,, THF, -70°C to 0°C, 10 min
Aryl

halogen  3) Pd(dba),, P(Tol),, Aryl,-B(OH),, halogen A BOH: )
i THF, 60°C, 2 days /@\ yi3 f
X

halogen X Aryl; X Aryl:

17 19 21
Unsymmetrical diaryl substituted compounds can also be prepared according to the

synthesis shown in Scheme 7 for X = alkoxy, preferable methoxy, by preparation and
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triethylamne in aprotic solvents, preferable toluene
for 1-benzotriazol-1-yl-propan-2- 10 one.

w@asezdent | y, condensati on of the a, 0-unsat uPCE/BB2008/060511

ketone with 1-benzotriazol-1I- ¥4 - propan- 2-one in
et hanol i c aqueous base, prefera Ie aqueous sodi um

et
%B/pglc%tl r% 47 %S Prg(%rﬂ?matafpﬁ erﬁ%ﬁen%( fo@ rgerel%o}[eff prﬂcegm‘js (see for
a'ﬁlﬁlple IQG,ChaQPmSmg&) RZMC) Chenl Hgv. 1998C 9802 0C, Klkbnaiit, .,

[ e SR e RSk

Kettihélran/ 1956 Ay 7201, atfd KhocHel, . 9P&da, YnAY, T8R! P CBtrahedron 1998,

dlar% substituted conpounds can al’'so be prepared

élng to the synthesis shown in Schene 7 for X =
al koxy, preferable nethoxy, by preparation and WD
2009/ 024492 PCT/ EP2008/ 060511 - 16 application of a
Zn/ Li - organonet al | i ¢ r eagerfichemiel8owi ng report ed
procequres (see for exanpl ey Knochel, P.: Singer, Ry,

D., m ReVaH001Qa®3ﬂeOH93 21 Kl eneato Hd, k1, hZO

Rot.f, ger , caaugcker, C, B4 M i T N Knoch oMe
P.,” Venegas, (Mt ' ‘%Fn ez, G Tetrahge]d}5on Y58 52,

7201, *4nd Knochel, P.. Perea,*J. A ., Jones, P. 3
Tetrahedgdq)n 1998, 5 54 827 Q Sche H8 NOz NOz

NaHCO8Y" Na2S, Me 2, e zN o%a“‘iicmwzo

r ef uagoph omn e O@OH rtmhn,Aryln Me, 30 15T Brerlix. 30 min

OVE©"33 783535 NOz Aryl ! B(OH) z Zn dust, NHAC NHz

NaNC2, HCl, KI, HZD Pd(PPh3)4 K2CO8" Ary.h OMe MeOH,
H2O, r.t., 2 h Aryh OMe OC, 15 nip.
Et OH, ,MA 160C, 30 nin 36 37 Br OOEt |

Nat ﬁd\l 40.,Q. O Arylﬁ/e Aryll Qo oA

reflux, 24 h KZCOS DMF, Acetone, reflux,
AryIZ\B(OH)Q
I — Aryl,
/\/\"/ Pd(PPh3)4, K2CO3 /@\
EtOH, MW, 160°C, 20 min OH
Aryl; ) oY
) NaOH, EtOH, 50°C, 3 h o
1

0% >oH
Asymmetric diaryl substituted compounds can also be prepared according to the
synthesis shown in Scheme 8. In this method, commercially available dinitroanisole 33 is
selectively reduced and then transformed to 3-iodo-5-nitroanisole 35 following a
literature report (see for example, Siegfried, H. R., Theodore, J., Michael, B. W., Susan,
E. K., Shella, A. F., Stephen, T. W., David, A. M., Thomas, F. H., For a, C., James, M.,
Rose, A. F., Edward, L. B., Dorothy, M. D., Amy, K. P., Susan, L. B., Clifford, E. F. J.
Med. Chem. 2000, 43, 1670) and serves as a substrate for application of the Suzuki
coupling reaction to produce compounds of structure 36. Structure 36 is transformed to
Structure 39 according to reactions well known to those skilled in the art. Structure 39 is
then reacted with alkyl bromide 40 to produce intermediate 41. Intermediate can then be

transformed in two steps to compounds of general structure 1.



reflux, 24 h K2CO3, DWF, Acetone, reflux, 2 38 39 1)
Arylz. B(OHyz oE Arylz Aryl O O-~ Pd(PPh3)4, K2CC3
WORHEIQRH4IMN 160C, 20 min Al OO0 OH 41 2) NaBty/EEL0@H60511

50C, 3 hryOCEt 01 OOH Asymetric diaryl

substituted conpounds can al so be prepared according

to the 1o synthesis shown in Schene 8. In this nethod,
commercially available dinitroanisole 33 is

sel ectively reduced and theyhemgfAsforned to

3 |odo 5-nitroanisole 35 followng a lsiberature e—|—

heportNa see: f or e>§63rrpl . Sl egfri ed H R Narddyeodor
@ Mﬁaﬂ. SEEAHS E. K., )Shelta. A._F.

pbedas,o on W i d, N8 M , Tho Fatx H. ,  FoOr 'a@;ﬂ
., , Rose R* F., BEdwdrd, L. B., Dorothy’

: K P. ,*&8usan, L. B., df#fford, E. F. J." &5
I\/Ed Che 2000, 43,]1670) and serves as a_LsubstrateO

"t B ™appl i cAtion of fhe Ys\uium NPl i g reactd on to
proaucg@ youn oS @ ructir e 36. Struc
transforted to Strilcture 39 according tﬁzacti ons

wel | known to thdse skilled in the art. Stiructure,39

PdPPhISKCO hen regcted Wi thial kyl bromide 40 to produce

FOH AR medi at-j— I nt er ifSdi at e cap,then be transfor med

AV wo steps‘rto conpoyhds ofo general sfruet

WO 20097 8080811 - 17 Sche 0 N-O
1- NaNQ2, sS4 BOC2 .5 M I\IaHC(IB, NaCl iceabath No,
SnCl12. 5H2O CHCl4#0 /0 a \ I \ NI | 2- CuS™, EtCH
NaBH4, EtOH / reflux Nreflux | / | reflux 42 43 44

Et"[Qrth #Blecules 1 wherein X is nitro gen can be synthesized as shown in Scheme 9

O

5  starting with commercially available 2,6-diiodo-4-nitro-aniline. Following a literature
procedure, (Org. Lett. 2004, 6, 3127), N-tert-butoxycarbonyl-3,5-diiodoaniline (45) is
obtainable in 4 steps. Alkylation with compound 40 of Scheme 8 can be achieved using
basic conditions, preferably NaH in DMF. Base catalyzed saponification of the diester is
possible with NaOH in EtOH to afford the desired intermediate for the Suzuki coupling

10 reaction. Standard Suzuki coupling conditions can be carried out to perform the di-aryl
reaction using tetrakis(triphenylphosphine)palladium(0) and potassium carbonate in a
mixture of EtOH/H,0 as solvent to afford the 3,5-bis-aryl- N-boc protected aniline
derivatives. Finally, acid catalyzed deprotection of the tert-butoxycarbonyl group, such
as by using 50% TFA/CH,Cl,, yielded the target molecules. It is also possible to also

15 remove the tert-butoxycarbonyl group prior to the Suzuki reaction to obtain the target

molecules.

Scheme 10

EtO__0O

1- 50%TFA
quant M\)J\
\/\)LOEt 2- Mel, KCO
EtOH, 78 °C
NaOH, EtOH VV\AVE)/ M SPPN)L KOO, pry W\é M
50 °C \©/ EtOH, H,O, reflux

Aryl boronic acid AFV'

20



OONaH, RBr, DMF QOO 0 NaOH, EtOH O f~ 11 I I\ N

Ov ~oEt I \ N\ O46 | 47 O Pd(PPh3)4, K 2CB O
WER@BI024H20, refl ux O 50%FA/ CHZCI Z O Aryl borPeei/EP26$/eh0511

OOAryll \ NO"\L O Aryll1 \ NOL'1 1~O Aryl, 49

Aryl 1 48 Target nolecules 1 erein Xis nitrogen can

1i"aur Egﬁlﬁ/wgergml % B rge‘%y%nan? 8ardT1§be syﬁlltl{eplzecg 4 0}7}&1(151 1n Scheme 10.
Emkﬂnfgvﬁrcng cambpoiiel 4% rSTheme @pmﬂwve], of(tax gart-blﬂbkycaﬂﬁ)ﬁiﬁll can be

6, N-ter oxy 3,,5-di i.odoani |l ine (
fl%coma € driggiesery ﬁ<lf aﬁ%\teéﬁg ﬁﬁ%w“& thy ety ? Eroélaﬁ‘ﬁlé‘&ﬁ‘bdo thane
%%955@1% Sarb&htd @tﬁ&mugmglgta'fgbﬁw suddBs Eme@R Hidlfalldre also
pre

rably NaH i ase catal yzed saponification
5 @failpble teparderat thﬂSstypm%@aﬁm (Ri G- meﬁfm g EMOHGEgsne in Green’s
Pltoft Lge @g_?u(}gqﬁ Or 2911& §§I@flg§?sd|\7@1 SJ tnlé] 920§l?I u'hﬁen, standard
cou i ng reac I on andar uzu ‘coupl’i ng
sapndlftcatamscanamobée terrequectddui- dn@dqaplndngk-methyéanhiinoafoy the Suzuki
reacti on usi . o
gt e PRty R s s dssplber SuSehses) WhY bparddgiggirate
canpamdt sudhmsahosgirdirecatcdfbyStfddur282 asS&rhieel to
afford the 3,5-bis-aryl- N-boc protected aniline
derivatives. Finally, acid catal yzed deprotection of
the tert-butoxycarbonyl gorQpems¥eh as by using 50%
TFA/ CH2C12, yielded the target nolecules. It is also
possi BPe°to al so Qrem)ve t heed.gs t - but oxycar bonyl oo
ior o thewSyzuki reaction to,ob Ia[jffemhe o
Les—sche 0d~_E Ep—@ﬁ.—g—/-fa oA

O ( q t ) O DToltz:e flux OD M \] @t 2 WH

PdCI,(PPh,) O
EtOH O
Q .

ArB(OH),

id(;(: hﬁl?tOH/HO O o’\/\n/o 2- H, PdiC O o
s 2 il o
” © MeOH O /\/\g/
o © Anyl; Aryl, oo
60

Aryl; Aryl,

10

Br

55

59

Target molecules wherein X is carbon, either saturated or doubly unsaturated, can be

15  synthesized as shown in Scheme 11. The conversion of the bromide of 40 to aldehyde 54
can be accomplished using pyridine-N-oxide and sodium bicarbonate (J. Org. Chem.
1970, 35, 244). Other methods are also found in the literature to successfully convert an
alkyl bromide to an aldehyde; use of AgBF4-DMSO (Synthesis 2004, 271);
trimethylamine-N-oxide-DMSO (Tet. Letters, 1990, 31, 4825); DMSO-KI-Na,COs

20 (Carbohydrate. Res. 2001, 330, 295). Aldehyde 54 can then be transformed into an
alkyne 55 using Ohira’s reagent (Synth. Commun., 1989, 19, 561) and potassium
carbonate. During the reaction, a transesterification may occur changing the ethyl ester
to a methyl ester which can then be cleaved in the next step to generate the free diacid.

Using the Sonogashira coupling reaction (Angew. Chem. Int. ed. Eng. 2000, 39, 2632),
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EtCH 78 C47 50 O,00,000 NaOH EtOH N O
Pd(PPh,),, K, CC3 Aryl, NO~ OO 50C ~ EtDH, H20O,

WO 20bi0x4492 51 Aryl boronic acid Aryir 52 20 WPCT/EP2008/060511

2009/ 024492 PCT/ EP2008/ 060511 .s 18 Target nol ecul es
vvherei n X is nethylam no can be synt hesized as shown

%%g“m ofp- %lﬁgnﬁatl n %{}Stg )%})génmél(é oungne 7 d J O?g%gr% 8(’)03, 68,
&%SII) rmﬂl bs heievad. ”ﬂlﬁ&&dﬁiﬁdmaqméﬁylaﬁdwﬁte@h &8 eghywhéhbatreated under

t ro usi ng i od rret h assium

4 it up keriaet IP% ‘h&gg%ﬁn@w&flﬁé&)r@y&ogeﬂaﬂon
@pdhE Aliflc BHRI @drﬁ& &fe@teal hﬁ?& dr%dﬁ%ﬁqfdm i SollR8ud as methanol
reaction (P.G Wit s an 'Iy G eene in Geen's
Mlﬂp‘éléﬁﬁwt@e&@pfélﬁsﬁ“a gani ¢ Synthesis, Wley and
Sons, 2007). Then, standard saponification can
provi de the required 3,5-diiodo-phenyl -nethyl -am no
for the Suzuki reaction. Brimah¢¥2 the sane conditions
descri bed in Schenme 9 Jray be used to generate

(OAC)2
co ¥ thosg represented by Structure 52KkBb
Sch 0. 10 Schene OOl : EtO O ~0 0O Kzco Boon|cac|d

53 Oltnijra’'s reagen & xE o Br ™ O O\ C MW

v t McOH Tol uene, refluxw 5 00
Pdet , (PP, ), K,CO, S o 2o

0 o Cl 2-Dicyclohexylphosphino
MeCN/DMF -2',6'-dimethoxybiphenyl
(6] (6] 40 800C, O/N 62

3 S
NaOH, EtOH
2 hrs
o -— © cl
r/ 0”0 ¢l Aryl, 0o j’ Ayl
0 o) 64 (e} O 63

Target molecules wherein X is sulfur can be synthesized as shown in Scheme 12. The
precursor for the Suzuki coupling reaction can be prepared by alkylating compound 40
with 3,5-dichlorothiophenol 61 using potassium carbonate as a base. A Suzuki coupling
reaction performed using a catalyst system composed of 2-(2°,6’-dimethoxybiphenyl)-
dicyclohexylphosphine (SPhos) and palladium acetate is effective to substitute only one
chloride with an aryl group, thus producing compounds such as 63. Saponification of the
ethyl ester group can then be accomplished using standard conditions to give structure
61. In the case of 3,5-dichlorothiophenyl ethers as substrates for application of the
Suzuki coupling reaction, mono-aryl, mono-chloro substituted products are preferentially

obtained.
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NaOH I OxI Et,NTHF Il \ 00 \ ovv OlO EtOH 56 I\
I\ Br a Br O0 Br ~ Br 57 58 ArB(OH), Pd(PPh,), \

WO-2009/244b%, Pd/ CK, CO8, EtOHH OO _\ I » O CA/ER008/060511

McOH O Aryh Aryl, OO Aryh Aqy , 60 59 Target

nol ecul es wherein X is carbon, either saturated or
doubly unsaturated, can be 1& S%T%hesized as shown in
Schenme 11. The conversion R rom de of 40 to

al dehyde 54 can be acconpli shed using Br

pyri di ne- N-oxi de and godi um bi carbonate_(J. g. Chem

1970, 35 her nmeth fou e
literatu successful |y lcon al Ryl br8ni de
to an al dehyde; useowef AgBF4; DVSO (Synthesis %004,
271); t |ne;g Ianrﬂeﬁtoggaeo O (Tet. Letters,
1990, 31, ): DVBO KI - Na2 0 (Carbohydbaise. Res.
2001, ,330, 295) Al dehyde. 54 can then be tr§lsformed

into aq/JaI&yne 55 usin ira's reagent (Synth
Commun.’, 1989, 19, 561) a d pot assi um car bonate.

Duri ng the eact -0 as. t sterification may occur
changi ng ester o a met hyl hi ch_can sr
then be cleaved in the next Sf@H to erate the flfree
di aci d. I g~ 4 he Sonogashi eateoupl i reaction

(Angew. em Int. ed. Eng~—2000, zog g), WO Br

2009/ 024492 PCIAEPZOO8/OGOSP¥E$H 19 /sel ecti ve nono-

al kynybatéon of 3, 5-di br onoi edobenzene 57 (J. &

Org. Chem 2003, 68, 8750) can be~aghi eved. The

3, 5-di br ono- phenyl derivatives 58 gﬁy then be treated
under the Suzuki coupling reaction conditions
WesmwmbdeEmwhsﬁHEKésaﬁmanmlmﬁ)b¢&ﬂmmgﬁnéa$dwwmdhfkhene13

SRR S A oS P T Py A
theGlrstase a0 forbe e ¥8thldonium salt, followed by cleavage of this salt with a high-
boiling amine such as tetracthylenepentamine ( J.Org.Chem. 1962, 27, 93). Then, via a
nucleophilic aromatic substitution on 3,5-dibromonitrobenzene (J.Org.Chem. 2003, 68,
8750), it is possible to displace the nitro group with the alkyl thiol 65 to give the
thioether 67. For this transformation, the procedure reported in effective Tetrahedron
2006, 62, 2357 is effective. There are also other reported methods for the palladium
catalyzed coupling of aryl halides with thiols (Org. Lett. 2004, 6, 4587.; J. Am. Chem.
Soc. 2006, 128, 2180). The Suzuki coupling reaction can be achieved under anhydrous
conditions using PdCL(dppf) as a catalyst and cesium carbonate as the base to introduce
the two desired aryl groups. Saponification of the ethyl ester group may then
accomplished using standard conditions to produce 68.

In the practice of the method of the present invention, an effective amount of any
one of the compounds of this invention or a combination of any of the compounds of this
invention or a pharmaceutically acceptable salt thereof, is administered via any of the
usual and acceptable methods known in the art, either singly or in combination. The
compounds or compositions can thus be administered orally (e.g., buccal cavity),
sublingually, parenterally (e.g., intramuscularly, intravenously, or subcutancously),
rectally (e.g., by suppositories or washings), transdermally (e.g., skin electroporation) or

by inhalation (e.g., by acrosol), and in the form or solid, liquid or gaseous dosages,
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Br C Pd(QAc)2 K3PO4 61 Boronic acid THE C \ S
1000C MW OS 001800 sec J '~ KC®B OO0 OC \ C

wWQ2p034ebohexyl phosphi no I\/bCN/ DV PCT/EP2008/060511
-2', 6" -di net hoxybi phenyl %10 800C,ONG62 OOS I \
S Na()—l Et(]—thrsOOOOC " & Aryh OO C Aryh

1n,é;l ﬁl@g& ﬁﬁ‘%shaélg sé‘sg)ag artgsgtrl;ggmg(limmlsérc ﬁgr\r{r\'ga%alge ar{égcted na smgle unit

posagel fcﬁ”gfvgftl@ e?rt;m?o@meﬂapy oninpd slﬂge rde@eptﬂlﬁmpy adfithd@m. The
repare al kyl at i Wi t . . .

%egapav%qoal?{WH}Oaﬁﬂ% 40 b6 10 theifh frgn Bg%%% FRHISIOR B SHREwiansn

& ion AviRUZophARUALt séh asrlﬁlﬁibtld £9d RENiA HePBEn BB h B degradable

caf al yst system conposed o

sustapncderelegbagorpnoRiion ShieTaprytanagus & ingRERSIPH pHinipEation.

SPh
S oot PhefithaRRbl BN TLARE B fuc ol @il didfic fétupasitions hereof, can
b@wshdp,r lophurs mgawnﬂm&rtds caupdmtams 630 taBapleniofm odtabbats, pills,
PSS sl pRRads GRIhY ot FERIProR ST rifhlins e
bihdigndosbkdaaghicpbenyhckaging s lipl- Iﬁuﬁﬁt Va3ioks),fsastained release

ppl jcation of the Suzuki . coup I|n cti
W&iaélpw SO SHIPERIO By ST B Spraa fherldee Pl carrier can be

RISH&T 8t {afiou? Qil@iﬂ@ﬁﬂmg&@oé@gf%ggfeg%ﬂﬁﬁlal Vegetable or
PCT/ EP2008/ 060511 -20 Schene Br N O

ontheOc pIgoL '¢-.Hicaut ©d, gbean oil, rmneral oil, sesarne 011 and the like. Water,
saline, aqueous dextrose, and glycols are preferred liquid carriers, particularly (when

isotonic with the blood) for injectable solutions. For example, formulations for
intravenous administration comprise sterile aqueous solutions of the active ingredient(s)
which are prepared by dissolving solid active ingredient(s) in water to produce an
aqueous solution, and rendering the solution sterile. Suitable pharmaceutical excipients
include starch, cellulose, talc, glucose, lactose, gelatin, malt, rice, flour, chalk, silica,
magnesium stearate, sodium stearate, glycerol monostearate, sodium chloride, dried skim
milk, glycerol, propylene glycol, water, ethanol, and the like. The compositions may be
subjected to conventional pharmaceutical additives such as preservatives, stabilizing
agents, wetting or emulsifying agents, salts for adjusting osmotic pressure, buffers and
the like. Suitable pharmaceutical carriers and their formulation are described in
Remington's Pharmaceutical Sciences by E. W. Martin. Such compositions will, in any
event, contain an effective amount of the active compound together with a suitable
carrier so as to prepare the proper dosage form for proper administration to the recipient.

The dose of a compound of the present invention depends on a number of factors,
such as, for example, the manner of administration, the age and the body weight of the
subject, and the condition of the subject to be treated, and ultimately will be decided by
the attending physician or veterinarian. Such an amount of the active compound as
determined by the attending physician or veterinarian is referred to herein, and in the
claims, as an "effective amount". For example, the dose of a compound of the present
invention is typically in the range of about 1 to about 1000 mg per day.

The invention will now be further described in the Examples below, which are

intended as an illustration only and do not limit the scope of the invention.



10

15

20

25

30

35

~ T_ DMSO (Cs2CO3 9000 O 40 OO O65 3hrs Aryh ~-~5S
Br 1. Suzuki reaction 0 O O Aryh conditions ZO OO

W®Br009/28244000OH 68 EtOH O i O 60 oC 67 O O Tar geRCT/EP2008/060511

nol ecul es wherein X is sul fur z AN al so be synthesized
as shown in Schenme 13. The alkyl bronide 40 can be
converted to a thiol in a one-pot reaction using
thiourea as 5 the first step to form an i sothiuroni um
salt, followed by cl eavageEX)&MHﬂEs salt with a high

oi ling am ne su raethyl en nt. am
?961&’@1@ W@rﬁu%eef fr 33%503 %'}gg}% Nidsgrigee, nfg%aéleiﬂq ChprTech, and
BEQARE 6r DL tirbpickORs Q{dilé’a:te'ii' Bé1B% OJHANL dell QPRIAR Ferther purification.
ép O g. Chem 2003, 68, 875 it is possible to

HOBE AISHige THETOME Ve rigagiatipn rfOt Heating yyere mqmdu@sd typing cither a
I n
Bkl Yherli GO TS, OimbaE shbfh b A0REM Mo Byy Sifem.  The
p@ifi@B867 of swdti-helitgrane to fﬁuﬁr—gram scadl was oinldected bp ondtlaedls known to
fHghe eed i E B ARpT of S8 b Sn SRRk BiEr2lay® Ygsh cotumn
ﬁﬁl@fﬁﬂaﬂoﬁﬂﬁwr&&@@ ,eff%&&i md? 186 ca%@%ysu@éudiﬂ dlgmﬁldpﬂé%acked 40 gram
action can C eve un condl t1 ons
ﬂﬁ% gelpe aS eglt%iawgﬁ E%’?aéﬁwﬂﬁﬁnc JPptagsead ISCO are

%o Fhgh &ﬁ?ﬂ%ntll@stl‘u%eﬁl%dtﬂﬁ:tema)f H@Vet wendﬁ&i {nemlsalwém%qupﬁunﬁcamn
Saponi fication of the eth ester group may then

atatrdigtsed usi ng st andard conditions to produce 68

In th Qﬁ@ﬁ%uh&o%g Of¢ g&%ﬁ%t &%ﬂmﬁl tf&%m%eﬁ&[‘ o[%urltt}l],e LC/MS  (liquid

i nventi on, fec any “one
chmmawgd@hy/fmatsmspeqtmvmpyb opecoR veere oodvirdat | Bor mbasanymatt of mass

th d f t h ti ly . .

tuhr dh e s conine) 6p MRS PR ord EHNTREER' 5 o zation in
péwtivel shtdc anassae@g@t abe- 1men h@lﬁﬁ).kmﬂé’\ﬂslﬂnﬁltéﬂ'dtﬁuﬁrdhrornatographic
ei ther si ngI i nation, The 20 corrp(?und

%%’ﬁi?&gpt“faéﬁé et Wﬁky@?%ﬂawmgrﬁ-@%%ﬁéﬂe@r P ilpdysgrics, Chromegabond

Pueeahg %VII(MS) G. 2%9'@%&9%41&1&@ craﬁﬁ&g% eNigbilyy PhsseUA; Water (0.02%
i ntramuscul arl X qjl nt r avenousl 3ubcut aneousl
C

TEAD ahd Phiss 1. Acagnisilp o iRk eord omaBngy,90% B in 3 minutes;
E({lﬁp&gﬁ&pﬁhleyof( F‘rrgnute,shb&} r(?t{ e&ftf %mﬁﬁﬁﬁtgn)ln c%Brne cases, ammonium

acetate at 20 millimolar concentration was used as a modifier for effective ionization
during preparative HPLC. In such cases, the ammonium salt was isolated.

For some separations, the use of super critical fluid chromatography may also be
useful. Super critical fluid chromatography separations were performed using a Mettler-
Toledo Minigram system with the following typical conditions: 100 bar, 30 °C, 2.0
mL/min eluting a 12 mm AD column with 40% MeOH in super critical fluid CO,. In
the case of analytes with basic amino groups, 0.2% isopropyl amine was added to the
methanol modifier.

Many compounds of Formula 1 were also purified by reversed phased HPLC, using
methods well known to those skilled in the art. In some cases, preparative HPLC
purification was conducted using PE Sciex 150 EX Mass Spec controlling a Gilson 215
collector attached to a Shimadzu preparative HPLC system and a Leap autoinjector.
Compounds were collected from the elution stream using LC/MS detection in the
positive ion detection: The elution of compounds from C-18 columns (2.0 X 10 cm

eluting at 20 ml/min) was effected using appropriate linear gradation mode over 10
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by inhalation (e.g., by aerosol), and in the formor
solid, liquid or gaseous dosages, WO 2009/ 024492

weERPBPA0D8/ 060511 -21 including tablets and PCI/EP2008/060511

suspensi ons. The adn1n|strat|0230an be conducted in a
single unit dosage formw th Continuous therapy or in

a.3| t
gnn fﬁog S g}ﬁ)h(? p nglHIrZ]b aﬁlg o\ae P gl?) 6 Ef 50 ﬁ%&%[r%ﬂe@zl nitrile. For
mﬁ eodlbﬁ pe s Hen A systeanjhy BaideGampiet bvege disqodyadaiih mxtslaéstof
Ci r.in the formof a biodegradabl e
&@ggﬁ?gﬁgp‘%W%%§®D¥§ﬁb03|tlon for subcutaneous or
i nt I eBMPEIH IR wRE BhAABEAH IR Rer UyS'ef-NMPRDShEBOLHh ¢ va 400 MHZ
carriers for the preparation of the conpositions

N §pectrompptertos as‘éqmaaMerwrcruﬁOQsMHﬁ N¥Bexectrofmeter gswell as by high
&ggﬂﬂﬁﬁ Hag@ e%b%‘cg}kﬁmﬁgg V\Kf A;bfex tlﬁﬁ)igﬁtréso 10'11|4S7T FT-Mass
capsul es, pp05| ries, powder ent rlca coat ed
Spmmbheﬁxprotected formul ati ons (e.qg. b|nd|ng on
I on- exchange resins or packaging in lipid-protein
vesicles), sustained release 10 fornul ati ons,
EQHUDFQHSBRENS@EHSNSHS elixirs, aerosols, and the

ke, The carrier can bg ie ect ed fron1the var

fsk

QﬂFsClp%wemle%hapﬁb?é?Mf( FINEhRe) At (dué%@fe?ﬂsﬁ%@lamine)'

PMF &Y, N—H‘i%étl?ylf%’iﬂn%’[ﬂe) QDIQISO @%ﬁ&ﬁ?ls@l‘fém%@ Eﬁ?&@(e@lﬁ}il acctate);
mneral oil, sesame oil, sal’i ne,

BgGdblash a@lnﬂmcyéléom%mgraghx)cHPbCa(h@hmr@ﬁS@rﬁrCé@mat@;grmhy) HRMS
, [

301 S0 R AL UL ED! MMM ER LSRLABL VL i e o
(sodluilrﬁbmmbomte)nblms (l‘édmlm;usdmlatld@nNerlr -insthy& gryrdoédinone);

AT MR ERE B9 Gt DR Plis) B BT BBk P e Ty t room

tdﬂlpéﬁitd ak), tItBh[mM@ctlt&tebﬁm dlﬁ@ug@sisjlﬁ KFE!AI% hylam¢he); TEMPO (2,2,6,6-
rendering the solution steri Sui

W&Fﬁﬁ]&égmlﬁf‘é}dl@%’i% BHFE dtetrp r%iéa tarch cel | ul ose,

talc, glucose, |actose, gelatin, malt, rice, flour,

chal k, silica, nagnhesium stearate, sodium stearate,

gl ycer bl  nonosPREPARATEN QPRI KERRED UNTERVEKD M PES

I
Pl SR S BEARKISON LB ST Rheno i
acid\edntliestenl phar maceuti cal addltlves such as
preservatives, stabilizing agents, wetting or
enmul sifying agents, salts for adjusting osnotic

pressur eprepathfien 6f 4&02!3-dﬁrh&h&li-lﬁl%no§t)iﬁlﬁﬁﬁcﬁacid ethyl ester
phar maceutical carriers _and their fornulation are
described in Reningtggzglfharnaceutical Sci ences by

E. W Martin. Such co Pw~~in any 25 event,
contain an effective anmount of thg active conpound
together with a suitable carrier so as to re are th

be dpelutigs 94 g -divrnipienpl Goes 284 mmels i DM waas added 4-
h

AP PR SEBE R 00 « >0

amwfphteroonhwnmrHume dhe a@uitmlgsltghatbr@m stlngorages atided Her 2 days.

Sy - pdiohiSved ARG 0 T o s ERP MGl Tow s The
biganid Ocdnyuat] t i exxgadpdtly fit6 i lRRas @ekZ00 Mib.I Bhe cSﬁIbl’hed organic

an anount of the active conpound as determ ned by
GHTISHAVAG BHped eyidndidRe sadytégn 201 MR 4 the Quaag ¢ SQlatlon was dried

G%r%hﬁydraﬂsdmhgetsh s&lfa@é Hltrafidn @Pthler?ﬁgtagé’ﬁ a"ﬂﬂrt’h@"femoval of the
For exa dose of a COﬁpOUﬂ resent
solvent gave llght brown oil. The crude mixture was purified by using a Biotage (40L)

column chromatography eluting with 5% ethyl acetate in hexanes to isolate 4-(2,3-
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invention is typically in the range of about 1 to
about 1000 ng per day. The invention will now be

wo eoovlezr9ziescri bed in the Exanpl es bel ow, whi cPCHER2008860511

intended as an illustration o_n%%/_ and do not limt the
scope of the invention. WO 2009/ 024492

e R R o PR D R S

Brend echcalanisted fanCal e (BF) 0234194 find €86.1459.

i ndi cated bel ow and used wi thout further purification.

5 Reactions using mcrowave irradiation for heating

ver e xgonduct eebpdfitiod ofUi(DE6rny1-3PRE&YNFheroR 1&5/1"16/5101d cthyl

Enrys Optim zer Systemor a M Di sCovery System The

pleti fication of multi-milligramto nulti-gramscale

was conducted by net hods~known to those skilled in

the art such as eIutio silica | flash col um;

preparative flash col F1 Cy s were al so

effected in sone cases o-» of @i sposal pre-packed

40 gram 1o silica gel Boli s (Redi Sep) eluted with a

Bonbxtetcash ceyptréisulBitot mpahadeitd S0D%re 8&0G onrhbdlasind potassium

col INSEy u ts that ma een U [ j .

Bitolibe BRo8 S5 ims 0 i CDP T Rt - Ge5t 5o plain a biue

@clblblfédssghﬁfoﬁj Tdgh, rligscﬂ@tlf(ﬁﬂblfmi-(ﬁ G&ﬁmbﬂlyl-ph&o;qw “bitysic k&dNBhyl ester
ui chro tograp spectroscopy) . spectra

6@ $eCdloqammo )paraC?fe%%ran éwaﬁ@[é@ed 3 shes phove tgmperature. The

Fé@@luﬁg%{g%mg?&ﬁ%bﬁfti%ﬁ Wis RAYk&S RIFBES nfthAtd ahdh! the reaction mixture

spect rorret er: loni zation I n positive node (nass

Wgﬁg@@led_S@NSﬁ_Q()@ ogigha)to premapisitermashaé digsinorganic solids. The resulting

%:Jl d?%@ %%%Eégc% ﬁ%{)ﬁ“ g&’ rt’he‘“@o% BGRL %&’d‘g%a}’é’h&i‘ witl& Iichloromethane

OW n Industries ronegabon
(-0 8.) 3lihel BOA lay8rs2o xfiB@atamverodepanatodaridr thd gguedus Hayoe was extracted

ronoaereR e SRIOGRED 70V RS R HireLhafvits brin

ﬁqulthdﬂ (Uﬁahhlgrhnﬁltﬁ@o@ﬁml sBlufibh Qias fih@dl\lofzéﬂaﬁhyﬁroas rnagnesmrn sulfate.
sSone case anmoni ym acetate at

ﬁ1hl“i‘ti0i49rﬂféhe éfdmge%&%%r}dothe FRrEo i eatlﬁsSOélveﬁb%ﬂVﬁaé:rrowarOll The crude
ghifteRt WYEph AHZRE L ORe aqﬂBiaQQ (WL%%‘I&EI& ¥Fr‘roHPk%raﬂh@7 SHEY with 5-
cases, the amoriumsalt was isolate
t&p ettt imoiate in h@<amssetoosztam dee- f@rrnylr%meﬂfyllﬂh@noxy) butyric acid ethyl

t
g{ﬂ&‘tg? 32%0 c?% a&T%ﬂI%h%?s éa%fa ﬁh‘ﬁMs %%"85 glﬁiﬁé C;S@bﬁHégo“ (M+)"
ASVE2(S, &mnd%O'l[@Obdo M ni gram system wi t h t he
follow ng typical conditions: 100 bar, 30 C, 2.0
nm./mn eluting a 12 nm AD colum with 40% MeOH in
spper crpich@ation bd--@83-2-dthoxych®ofASanAl-3ai&@hylt@noxy]-butyric
with basic am no groups, 0.2% i sopropyl am ne was
addedvt &t¢he nmethano 1 nodifier. Many conpounds of
Formula 1 were al so purifN ed by reversed phased HPLC,
using 30 nethods wel | wn_to thags \/c,kllledinthe
art. In some cases, prepgaradiv purification was
conduct ed usi ng PE Sci ex'150 EX Mass Spec controlling
a Glson 215

oo™

Sodium metal spheres (1.6 g, 69.6 mmol) were added to ethanol (100 mL) with stirring at

room temperature under nitrogen atmosphere over 15 min. An exothermic reaction
occurred and the mixture was stirred for another 15 min to form sodium ethoxide. After
cooling to room temperature, tricthylphosphonoacetate (14.7 mL, 73.4 mmol) and 4-(2-
formyl-3-methyl-phenoxy)-butyric acid ethyl ester (13.25 g, 52.9 mmol) were added



10

15

20

25

30

coll ector attached to a Shinmadzu preparative HPLC
system and a Leap autoinjector. Conpounds were

w@olobezeezl fromthe elution stream usi ng LG MPCT/EP2008/060511

detection in the positive ion,detection: The elution
of conpounds fron1C—18 col ums™(2.0 X 10 cm 35 el uting

%qualz%%a’nﬂg nﬂlﬁ%%j% {tlg?g %%\%d(% 3%1651}8; %@y?{)hean%?{y ?/ralcr: acid ethyl
&, EE&GQ)S/OGGQFSMJtlon 23nad udwes and thS@d:rHlﬁﬁ’ﬁtufeAhCI@a%% ~55°C

A/ H20. and Sol ent 5% TFA/ acet nitrile
}E? koYY B8 DO 44 f@g%%»%wgé‘or ol gﬂ&i?ﬁraé%fem@heél the
a5 HiB&urk Ry RNt U 8t 1OR at RSO RMO) and a6 for i h. rlrﬂeﬁ @B drganic
DMSO Conpounds were characterized either by '

ePpRyNg WasekEACtph g harpoeiix HONNR)- %@@pn@m@@g@ﬁc Qxtracts were

‘\h@%ea Ry iYL r%lﬁgﬁé 2/51 REOr ef?l@&%tl&l%%%lrLed%%elbé/nhydrous
I'gh™ resolution nmass spéec tronet y using a Bruker

Apenesium hilGie. Felsotion o bthe dryiig #onMmsbthe Speetal ofrdeeplvent gave a

T SRR AT b BTy i L SE b B
EWNr Ot amt?hémlyédf guhﬂg ?uémea) heég%@olzjl(xgdg{]@bg?@ ﬁinlﬂoﬁﬁ?&'bﬁh@ér;ature, the
gr%}%éi(wgg Eﬁﬁﬁ qlvﬁu?ze (lﬁra@fhwas' ESEe ueqfﬁraﬁaf%%%mw [2-((E)-2-

H caﬁﬂ%‘r@ﬁwﬁ?ﬁ-@' ﬁ%ﬂh?ppﬁ@l%ﬁé]s gltlé 2did eﬂ@g‘!térr@@ Byls, 78%) as a

al co m Cr owave sodi um,

m1@ﬁ¢55@ﬂatEé§+) R S( e cobtartatestion Cnite®s (NP 320.1624, found
-2-pyrrolidinone); 15 (PdC12(dpp f))

%%& Bls(dlphenylphosphlno)ferrocene]

di chl oropal l adiun(I11)); rt (roon1 tenperature); TBDVS

1%, 6. ot puehighel i b bshme R Eb R o SRS i henoxy)-
blitgtic akiy @l sitan) . 1. PREPARATI ON OF PREFERRED

| NTERVEDI ATES 20 Preparat jon of

4-[ 3-(6-brono- hexyl) - 2- (f hoxycar bonyl - et hyl ) - phenox
y]-butyric acid et B eSterst: i on of

4- (2, 3-di net hyl - phenoxy) -hutyric acid ethyl ester Q

25 To a solution of 2,3-dimethyl phenol (25 g, 204

nmmol) in DMSO (205 M) waé .-»-- 4 br ono- butyrlc acid

et hyl ester (40.96 and |ithiumh
To. o wlutioggof iy 27((31 27681%/@86\%%#@(&@%3 iy | w&m&yﬂwbgtync acid

Lihg ptes@rowos% W4 Nty St rchﬁ)gol;e‘i’i%et% Y - mLThWére added N-
the reaction xture was cooled to 0C and wat efr

IMoymowaesirztddl(6sh Togd 377.5 i) ardyaAi-azabisigedutydonifide AIBN) (591 mg,
{

SRR S RR0GE 1 RO LM T OB ISR, apd s ror

hl‘ﬁﬁbﬂ\/ltl)e enadtibh enituganis cealbditto ooomasmperade and/ drluted with water

dro magnesi um sul f at Filtrati,on of the dryi
O e T PO St e G et b LB The
@brhbindd 8rgahiedext Akt WER WaSied wrlﬂhf e @Yutishl N80anB) @8R organic

40L
golutio)n was dried over anhydrous magnesium sulfate. Filtration of the drying agent and

the removal of the solvent gave a crude oil. The crude oil was purified by using a Biotage
(40L) column eluting with 15-25% ethyl acetate in hexanes to isolate 4-[3-bromomethyl-
2-((E)-2-ethoxycarbonyl-vinyl)-phenoxy]-butyric acid ethyl ester (7.11 g, 71%) as a low
melting solid: ES(+)-HRMS m/e calculated for C1sH,3:BrOs (M+Na)" 421.0621, found
421.0621.

5) Preparation of 5-(fert-butyl-dimethyl-silanyloxy)-pentanal
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col um chr omat ography eluting with 5% ethyl acetate in
hexanes to isolate 4-(2,3 WO 2009/ 024492

weERPBPAODE8/ 060511 - 24 di net hyl - phenoxy) - but yPCTER2908060511

ethyl ester (45.32 g, 94% as 4 colorless oil: ES(+)-

HRVS m e cal cul ated for Cl14H20 (M) + 236. 1412, found
236.1419. 2) Preparation of 0

4- (2-fornyl - 3- et hyl - phenoxy) - butyrilc acid ethyl 5

ester HO Q A m xtureT8bDMSOpp ( )sul fate

PEN %Bbﬁgﬁﬁ‘tcﬁf §%l%rt9§1t§l dlﬁéﬂﬁﬁs EintQﬁHla(g%'.Su%mol, 3.66 g) in
persulfate (71.42 g, nm.) was
d@hloeqinfttbares@QSt@L) oveobrddad Waﬂ@t ﬂ%6 rnb) mowmgml brioinwde (1.7 mmol,

Toe et AR b fade B b NSNS A0 RSN CrEMPO (30

@homdm tdn@pef2afd. The rmhm@dﬁgéld badwit beluddrowas cooled to ~5°C and a

eraL ur The resul g I| h sol uti S . .
T s im ARG s Doty 1o Lo B idERudtapwise at this
Waspefld@e e fit®addibor &f Hd]ﬂ@f th%%o@ﬁlﬁﬁh jolcBlo€itd®stiitidH, sé e potassium
inorganic solids. The resulting i ds were col [ ected

gAbenate (ARG gPe)aies tasded dpi matiie BaseiisRem i basic. Then, the
f@n‘fahrhﬁ% Qﬁﬁﬁagfﬁocﬂlc]ﬂtg shlutiod s ta}@@ed AYLI®CoB fthlk ?Bﬂﬁ & precipitate
Wer e separate t he aqueous layer was extrac

had f@rmﬁd: hihbihe mredctiam mlﬁtztmwaﬁ_stn‘reﬂ er mﬁmrdédatmlgalﬁ c. Then water
ﬁ?@r%? gﬁg\gacgeomﬁ}dht%g rg\gutltl'h(%? gohg&?on W?A ac aed( 1%1? dfg%F)yl %{lllgr (2x100
mMAQNElsd eomisinéd ateanic eEtrh&tS a\tdr@DWaSifedt\hlﬂl bhrnye Stguiﬁtge(mSOaﬁ]D) and the

t he renoval f. the solv ave a br i.l. .The

s 3hied Py fe St fle Hitvasiongr (hiing agent

ﬁﬁu &@&Eﬁtg{‘zﬁﬂig)fh@kdﬁ&érﬁ Gavé 5lirehr bLﬂtQP/dlﬁIeﬂWI-sﬁ&fiﬂ@Iﬁpbﬂtanal (332 g,
exanes 00

1% -Bop right SoreEhgil FISERRFMDunipr pelcwated ©r nGHH2@:Si (M+H)

8 ?6Mﬂ n3219:1694% as a colorless oil: El(+)-HRMS
n?é cal cul at ed ?or C14H1804 (M+)+ 250.1205, found

250.1202. 3) Preparation of

B2 g BB Y s T R o2
¢thoyogrboa§l- ﬁnWh}nM%u@dﬂadldt@hﬁteh@ﬂol (100 an) with
stirring at room tenperat pder ni trogen

at mosphere over 15 m n. m c reaction
occurred and tpga0 e ~Let~aflotter 15
mnto forn1sod|un1ethOX|de cool img to room
t enper at ur e, trlethylphosphonané ate (14.7 n, 73.4
mol ) and 4-(2 30 fornyl -3- et hyP~pheroxy) - butyrlc

%sgvtet i S Peemst b s thosurkyhae DanFy] Dutric cid

By é%gart(@g 6l YOO me®Phind triphenylphosphine (2.2 rnmol 577 rng) in
myl - 3- et hyl - phenoxy %utyrlc aci d et hyl

4-
wt@ntrﬂq Hé reb) wps laﬁatqdﬁe refypufor o undemtio sRomoBgTe: Haen, it was
Emoqg%qeﬁlﬁ&ﬁt%?é% 4 DlatnSr 5-(tert-butyl-dimethyl-silanyloxy)-pentanal

(2.8 mmol, 606 mg) in 1,2-epoxybutane (22 mL) was added at room temperature and the

mixture was again heated to reflux for 15 h. During this period, the mixture first turned to
a brick red color and at the end of the reaction it had become a pale yellow solution.
Then, the reaction mixture was cooled to room temperature and the solvent was removed
under vacuum. The residue was dissolved in a solution of ethyl acetate and hexanes (1:3,
150 mL) and the resulting cloudy solution was washed with a mixture of methanol and

water (2:1, 225 mL). The aqueous layer was extracted one more time with ethyl acetate
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The resulting brown solution was stirred for 2 days at
roomtenperature. Then, the reaction mxture was

walzdoavadini th water (150 nlL) and stirred for 1PGT/ER19631060511

the organic 5 conpound was ext Aact ed into hexanes (3 x
100 nL). The conbi ned orgam c extracts were washed

%\Illa(fs he glrlel [ﬁ ch'\s/ lr)lr’lrgL:,?g Hﬁ‘» %%rn 1n?%%r§%%1|c )r%r%ch %gnel v(v:as g(i w1th%r1ne
Elhmdrmlso mlofant hﬂee @hgyma golag@mt;vaamded ber laﬁllimi‘t@ls rﬁzign‘eh&m sulfate.

Ive \Y; | | ow 0] crude oill
E} %@&%ﬁﬁq %YH@ t %)rqﬁwa%f&h? PUIXE gavy bight brown oil. The
shiaé aRalireansh ﬁiﬁﬁk@%yg@ﬁtglaysmatge (ng%tunwamﬁaﬂogfaph cluting with
cool i ng to roomtenperat ure, char coal was

$iand &% d?ﬂ@fl ﬁc%ﬁﬁtﬁ ip hexangy ﬁOrO&G?)én m&eﬁ@%&[@ﬁa@rbu%é@@mﬁhyl-

B C Eep F-( i 2gthoxysarbonylvinyphnorylbutyric scid cthyl
ettény(76@ s1Re74%1 3s 260lgrles? 8% ES6H) RN rofel cakeslatdd for CooHus06Si

RS S Astgh e, o e () 2o iz

4-[ 3- brononet hyl - 2- ((E) - 2- et hoxycar bonyl vi nyI) phenox
- B
ﬁ)ﬁ‘@g;rta 'OrI‘Ibgf f fS F6 S‘ert%uty?Sc’itlrgéthylr-ml(a?nyloxy) hexyl] 2- (2 ethoxycarbonyl-
by vetyRsY R RARYkr Vi Nyl ) - 3- met hyl - phenoxy] - bu
ty%llggqlamxg?h etyﬁie est%}l‘rI (8.0 g, 25.0 mmol) in
chl or obenzene (190 m) were ad N 20
br onmosucci ni m%

(NG
2,2 -azob|S|sobut3§%on|tr|Ie (Al B W 3.6 mmol)
at roomtenperature. Then, the sojution s heated to
85C and stirred for 1 h. Then, thke reaction m xture
was cool ed to roomtenperature gnd diluted with water

Teeooktipn off thd pr[ 6(1ee-ntyadimethyb iyl ywvhex-éxany et €8)-2-

ex%%c%@?xé?%ﬁﬁéﬁ%%%ﬁ%f%?@eﬁ oI u‘%el{]gﬂq (1 mcf)o7 Ing) in cthyl

tdveato( fanly wabadiol UDVopalladsindon edbay 650and)yat raws temperature. The

IR R s ot D
Billoowdsr ToIR i fo6sh tEpétatudg Thei tAE @ﬂ@lyst(xﬂ&h):nﬁ%dlw filtration using

eluting with 15- 25%ethy| acetate i N hexane
f éigpraﬁaé)emrar[dgthg FSHISeYas Waﬁhed with hot ethyl acetate (~60 rnL) The filtrate

%ag é@ce&raﬁ&&‘m% Qﬂwﬁhle rygumﬂg)rem%wmnélaﬁhm&ﬂ lﬁgﬁ%l&hum to

ester (7. 719 as a | ow

Sy PR et U e brloulanglo e DIBHEHBL GhCpNagbeny -cthy )

£
R E0PA OGN TP IF SR 180 REBRALLAN, B kv
Qﬂﬁﬂdt@&ﬂ%gﬂ@%ﬂ{%ﬁ@d)bs@ﬁu@ {2mdG45BBBKBO -"~H To
a solution of
5-(tent-butyl -di net hyl -si | anyl oxy) - pent anol (16.8
B Prepadat®@ ) 4L[2-(2-cthoxycarbonyl-ethyl)-3-(6-hydroxy-hexyl)-phenoxy]-butyric

acid ethyl ester

HO o/\/\n/o\/
ol

0”0
To a solution of 4-[3-[6-(tert-butyl-dimethyl-silanyloxy)-hexyl]-2-(2-ethoxycarbonyl-
ethyl)-phenoxy]-butyric acid ethyl ester (0.837 mmol, 438 mg) in THF (12 mL) was
added a solution of n-tetrabutyl ammonium fluoride (1.25 mmol, 1.25 mL, 1.0M/) in THF
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di chl oronet hane (30 nlL) were added water (5.6 ni),
potassium bromde (1.7 mol, 202 nyg),

wWm2Goeneabut yl anmoni um hydr ogensul fate (0. 84 nmeCT/ERB08/060511

ng), and TEMPO (30 5 ng) at rogm t enper at ure. The
resulting |ight brown solution™was cooled to -5C and a

atod H 41" 0 %&rrgﬁqtl%coq%/ ?Os% ?%lu{l? égﬂ? W (P‘Erom vya%r{n%lo rooth tem@erature
mdzdh hn@meoﬁlxhﬁé fvaoktirkdiefos aabitbien 2hly pmhmaempaaﬁmé béfbbeing

At A R RN ORIkt EOBERTS Waraci o cthyl acetat

ga_ Uﬁ'n&)%d%@@édiﬂ&ﬂé’@&&ﬁb@rw&@wfaﬁl{e'dtw&{‘bﬂ@essoﬂﬂ%(tl6(5 mL). The
By this point, a precipitate 1o had fornmed and

t)lrgémﬁ éa]élfl% Wapiliedipecriabydony magnesipim st the filteate was

ekt imach et BhE Srkeil ot i, ARAEETLE Rt Mhiduo was dried

{uzsheO0nderhigh vibeurs endiheaktsiordybiil-C- edabxmt‘tx)nyxbethyl\)oésdtielqrdroxy-

rine-sol ution 5 ) dt organi c .l ayer .

B Do R BT el B0 Pt B PAPRMeE Y Spogiges ot

BR(H)HERBISyREaBYEINd fol NG H:h®s (\AEYAI430240h dosl 43111404

gave 5-(tent-butyl-dinethyl-silanyl oxy)-pentanal (3.32

g, 15 91% as a light brown oil: ES(+)-HRMS m e

gpl cul at ?ﬁégﬁtﬁﬁor%mﬁ@@orﬁdﬁéﬂyb 2-8ALéthd &R rbon9HBEy1)-phenoxy]-
17.1619 Preparation of

utydce p@d(ethefh@st@ut yl - di met hyl - si | anyl oxy) - hex- 1 -enyl ] -2
-((E)-2- ethoxycarbonyl -viny phenoxy] - butyric acid

ethyl ester H TBDMSO H 1 O 0 O'~" A solution of

4- [ 3- br ononet hylsrZ- € PBORYt - Wyl ) - phenox

y]-butyric acid ethyl ester .0 mol o 798 ng) and

tri phenyl phosphine (2.2 mml, 577 ng) in acetonitrile

(12 nL) was heated to reflux §8rof h under nitrogen

zé 13 RllE‘iSf 5f fti[%-?%};etﬂo&yé’é@t?ony?-%%’yﬁgs tEny 28-hETREP RN A -butyric

a Ssolu

Beid tehyt ednert(9185 dimel; BY9 M) hﬁmgfeirboqyt)etrp‘mnhadeadl e, 823 mg) in

FRBroBapura gkt She R aet b ol Aindat Sl oc

TRE tgultih@CobBledy. soaﬂbhm@stshfrsd RT3 106, 5-107€ . Mha, wlﬁeesdweﬁls tvas
t ur ned to a brick red color and at. the end of

th
remprvesl gpdsrivaggmm g%wngieﬁ@qsén%}q gesod ippingigture qrf]@hyl acctate
Mhehé'xﬁﬁé‘st (1 cgn 50 UAS 2 WER1CH abﬁgjy L Rufi OBt £RR T% K& 5%01p1tate was

and the soivent was removed under vacuum e res
{tamediasd dievedahdiyso lutign was ﬁr@nsf@freéma seperstery durnedand was washed

gxﬁf %r}ﬁ&tu(rg‘ of meélgﬁ&lgl%d |3{&%& ?(E ij"ﬂ rfa{eqtﬂgo&l l?}%g)rgv&s extracted

I on was ano
vt moro(tdnd witR2thyirhgetatd hed hmﬁeﬂ.l(si 3 ,apenl wahe exibaed ecanic

St Goa o ba Moyl fud g A g tution s dried

6@rhhRaRo & GadtieSiugXdulREL Filitgich JYaBOeHinY ddentdrdnBe removal of the
solution (150 nmL) _.and the organic solution was dried

s hegnt gﬁy@@?@%@%&ﬁ@gﬁuwggmﬁiﬁd@y using a Biotage (40M) column
chromatography eluting with 10% ecthyl acetate in hexanes to obtain the desired 4-[3-(6-

5%

bromo-hexyl)-2-(2-ethoxycarbonyl-ethyl)-phenoxy]-butyric acid ethyl ester (350 mg,
87.5%) as a colorless oil: ES(+)-HRMS m/e calculated for C,3H3sBrOs (M+Na)"
493.1560, found 493.1560.
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Filtration of the drying agent and the renoval of the
sol vent gave light brown oil. The crude m xture was

WEeooha by using a Bi otage (40L) col utm chr oPeX/Beroagt60511

eluting with 5 5 and 15% ethyl,acetate in hexanes to
obtain the desired 4-[3-[6-(tent-butyl-dinethyl -

si | anyl gxy) - hex F&(ﬁ W )

- phenoxg‘ butyrlIJ )i(gAé[ﬁ @Félt‘@ﬁ%ﬁ Lf%ﬂ\@?

colorless oil: ES(+)-HRVS mkeémpR!icul ated for
gsz(sgri&H‘y )3+[65( 15 (%?S}(fsrldlngiJ glqpl?edhjbkyglslgxyl]lpherzoxy} -butyric

4-13-[6-(tent- butyl di met hyl -5gid anyl oxy) - hexyl]-2-(2-e

t hoxycar bonyl - et hyI ) phenoxy] - butyric acid ethyl

ester TBOMSO O 0 O''~ To a solution of

. t -
S e; PEphle R o s S B B DR e Gty
ethiy{phesixenr W&?azldmbyl esﬁt@? ng) in ethyl 15 acetate
10 b
oo b RSt o B TR A B uE D b PRy he ey -
Bilitlyfi€ e€ld iethyl B&erdn @3eRe 80. Sﬂ nahd‘tyzsapileiblr&ndsmﬁh@g@rssgg;ls3l9a mmol),
a balloonfgr 36 h_at room teqnperat

e RS bonalR(old 0 110N A DS i< N Peinylprmanide 210
R Ehd Q&%ﬂel'(am g1 R R nRENGE. Thd Rsl1Ghe QlsP¥ilsion was heated to

acetate (- m.). The filtrate was concentrated in
ralosdoah aXShEh¢IG§@I IeRqtign maisfuae e anee ¢t foggomirgaperhiugthand diluted

t
YRR QOERLILHR feapic compgund yag eprasisd inta syl asgage 23 200
0 xyd erelromplinredtdrydnic exptuetsoxsrt wWastodrwich bmlajsoéuthyﬂ (200 rnL) The
a.colorless oil

a4 B P e ot Rkt Pl st s Mg cohoSnirated
bARicad Bl giv8ihcRiredeagratiic® hidh was purlﬁed by using a Blotage column
gl%%]%laéﬂ%gf ¥ gzx ggr %%gg{ec}%g?é u)é]élg- W/ﬂ et?@}/ teagg/Lexanes to obtain
5%'3%%1(9'3 -flbromo- phenox33I 1] 2-(2- ethoxycarbonil ethyl) Iphenox Ebutyrlc

-(tent- hI-S|Ian e
ot mm@m GRENUA%) BreRiates UL DS @%mlcu@quefpr

EO4R0, AR+ 1 Xy s By d0E (Jort) vas  added a

rabutyl amoni um fl uoride (1.25 nmol,
1.25 nm, 1. Ol\/p in THE V\D 2009/ 024492 PCT/ EP2008/ 060511

5P GaR AR P I G Fddr SR SE O 8RR 2RO e
eﬂhasiywﬂ)owgsetﬁyll)rpheﬁbxfyprbu@mmdaﬁretHylres@t room
t enper at ure hef ore hei diluted with water

The OrsgaiPR of npPdGrid:ndibrosa- P%F‘@Pé}ﬂ) hewy- %ﬁ%thowszgpél -ethyl)-
ReraQy ﬁtyasgmh% aﬁreﬁpﬂ BQﬁjanXbrSarﬁﬁl%l WE HEnMRSHRRthat (1) mL) was

rine solutlon organi c sol uti'on was
giirrasiofony émnlanmftdp@méemgn@m wtitdes alnftetgen avapsphere. Then,

Ieltrlales&hfhe%ﬁahosphlne)palladlurn(O) (115 mg, 0.1 mmol) was added at room
temperature and the resulting light yellow solution was heated to 80 °C and stirred for 5
minutes. At this point, a solution of pyridin-4-ylboronic acid (368 mg, 3.0 mmol) in
ethanol (10 mL) was added followed by a solution of sodium carbonate (318 mg, 3.0
mmol) in water (1.0 mL). The resulting light yellow suspension was stirred for 24 h at
reflux. Then, the reaction mixture was cooled to room temperature and diluted with water
(20 mL) and ethyl acetate (50 mL). The two layers were separated and the aqueous layer
was extracted with ethyl acetate (50 mL). The combined organic extracts were washed

with water (100 mL), brine solution (100 mL), and dried over anhydrous magnesium
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renoved under vacuum after filtration of the drying
agent. The crude residue was dried further under high

wo aoam4and t he desired PCT/EP2008/060511

4-[2-(2-ethoxycarbonyl -et hyl) - (6 hydr oxy-
hexyl) phenoxy] -butyric acid e ester (342 ng, 99%

e AR BT R DBl By Veﬂ%gfv%fm@”s e which was

ﬁlﬁeﬂ%ﬁlusnﬂg)atﬂlﬁ(]ﬂ &parcakuinoy) emfmg with 0-50% ethyl acetate/hexanes to

sy R Byt a?xyﬁiyer%ﬁ SRS A

ﬁﬁenoxy} -butyric acid ethyl ester 205 rn 4% as a light brown oil: ES(+)-HRMS m/e
et h
[ 2- hoxycar bonyl| 0X -hexyl) phen

S Y O e Mo b 6855 249 ng)

and carbon tetrabrom de (1.26 mmol, 423 rrg) |n

di chl oronet hane (10 nL) was added triphenylphosphine

StprS'z' Prapatatiod 81 4nf) (Catarbd@-cthiihd-[6 €38 BHdiipygidond-gi-bhe®xy)-hexyl]-
Iutlog was stirred for 3 h at 5-10C. Then, the

gl?ﬁ ¥1}[ V\tﬁg ?lgrmved under vacuum and the crude was

t ri etlo ta@olﬁitlsﬁ 6f¥-€{3l[6 (a,sr-ﬂl-)ﬁyulﬁﬁl 4J-fyl phdﬁb{)b{y}iﬁﬁyﬂter and
xanes esu a cl oudy sol ut

e ﬂwamOﬁﬁf-%tbﬁlé pa?wb it %iisetéﬂ PEF HER Bad 1 H]énoq) in ethanol

?l *Wﬁ@ﬁdﬁeﬂ Qﬂué%@ 1% 1@@@alﬁfnrlﬁ)qrdﬁ&@(Sﬂ‘nEfﬁafﬁé&%ﬂiperature The
unne was washed m xture of net hanol and

waxteie wa: hpated 4@ SpHSp °C1aﬁé tl@q@@dugg padytéan wiessstissedfaicd Bdlhen, the

I t
ORI B R A e ORS00 IRHATET (o)
Mtaceadsmithmuetbnyl ¢thaQ(s mn)L)atn derhéres aorygenirel isplutieo A hwagucous layer

B R R T P BT P b b e, he
3VIEing v&ﬂl@tb @blidsseroicblisdddcthy s tipn ind Wedhed YvithSwitgr. A fter air-

40 lu h hy el h 10%
Gy 450, T, shroperaphy H it g W AGK

ﬂutBn?ic ﬁ@id (176 m, 99%) Was isolated as a Whlte sohd ES(+)-HRMS m/e calculated
br ono - (2-et hoxycar bonyl - et hyl ) - phenoxy] - but yr

foe CadﬂﬁNeéhWJfH%tfegﬂ 2898.0fopmd S8BZ®BY) as a col orl ess
oil: ES(+)-HRMS nie cal culated for C23H35Br G656 ( M+Na) +
493. 1560, found 493. 1560. 30 WD 2009/ 024492

PCT/ EP2008/ 060511 -29 I1. EPREF]%R@\TI C]\I C]: PREFERRED

W@@Diﬁ‘”‘w%ﬁ B '[% (VI Pa{ﬁéd&y% OXy Ii%X})l] -phenoxy}-butyric

- phenoxy}-butyric acid 5 St 1: Pr eparation of 4-
{3-[6-(3, 5-di brono- phenoxy) - hexyl ] - 2- (2- et hoxycar bonyl
Step 1: Preparation of 4-{2-(2-ethoxycarbonyl-ethyl)-3-[6-([1,1°,3,1”]terphenyl-5’-
yloxy)-hexyl]-phenoxy}-butyric acid ethyl ester

A similar procedure as described in Example 1, step 2 was used, starting from 4-
{3-[6-(3,5-dibromo-phenoxy)-hexyl]-2-(2-cthoxycarbonyl-ethyl)-phenoxy} -butyric acid
ethyl ester (321 mg, 0.5 mmol) and phenylboronic acid (366 mg, 3.0 mmol) to obtain 4-
{2-(2-ethoxycarbonyl-ethyl)-3-[6-([1,1°,3,1”]terphenyl-5’-yloxy)-hexyl]-phenoxy} -
butyric acid ethyl ester (147 mg, 46%) as a colorless oil: ES(+)-HRMS m/e calculated for
C41Hy306 (M+Na)™ 659.3343, found 659.3343.

Step 2: Preparation of 4-{2-(2-carboxy-ethyl)-3-[6-([1,1°,3,1”]terphenyl-5’-yloxy)-
hexyl]-phenoxy}-butyric acid ethyl ester
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et hyl ) - phenoxy}-butyric acid ethyl ester To a m xture
of

waA2(4030t89Dbr onp- hexyl ) - 2- ( 2- et hoxycar bonyl - et hyPQF/pP2OngIx60511

y]- butyric acid ethyl ester (l14.54 g, 30.84 mol),
3, 5- dlbronDphenoI (8.55 g, 33. nmmol ), 1o and

t at
RN BTGP SRR ditripiy b ERAmfle L33 B Gisf ififing from 4-
l{b{mbﬂlemﬂainyr-ethym:ise[én(qs uf,Bj1NPerphia b Syb&y)ﬁlﬁéxﬁh]eﬁﬁc@dxy}

El&aﬁl% aci aﬁwl S%Wrt@grﬁé Qﬂé?rﬁr'ﬁan@n& o éta{lgq%# ﬂ%ﬁ%ﬁ@% to afford
M@szﬂ}boxmﬁwf g@@% 010 onp ﬂﬁeﬁ\ﬁss %Jﬁ%gﬁ]@ﬁ&&xy} “butyric

ethyl acet ate and t he "conbi ned or gani c .
acid %\%mg, %e@)eas\/@a@hlé@sqhdt ESbﬁ)rIﬁ%le%tmtqalmla(tezb@r @ﬁm%@wm)
3§1%§ d6§¥95 were dried over anhydrous magnesi um
at'é, |Itere and concentrated in vacuo to give

t he crude product whi ch was purified by using a

Bi ot age col um chronatogrggQé &EﬁASH 40L, Silica),

eluting with 10% et hyl ace Fep anes to obtain 4-
{ 3-4-63- q6{3&5413@(21113oﬂhpy\ﬂawﬂygmﬂehozy]éﬁexg»l}hpwcm@wkhyl)-

- et hyl ) - phenoxy} - utyrlc aci d ethy ester (19.61 g,

99% as a col orl ess oi Phemegylpupypidncide cal cul ated for

20 C29H3806Br2 (M+H)+ 641.1108, found 641.1101. Step

2: Preparation of 4-

$®p[ b P3crBrationpf i 4l {6 35 -bisnEnBarp-piveidiph4-yD-phenoxyl-hexyl} -2-(2-
Q¥ ' id ethyl
SHRIUBRDOOKLD SN 1 BIER R B Ke aci d ethy

{ 3- [ B-513i15- obedonoaspesaoied) mﬂéwnmea c@pe Waxysrair bertifg from 4-

S BT R e PO Ry e R UE e Btyric acia
&hm estﬁg?eat rTxfr%g@)rﬂ In@APIG rat UZ-Elubidpyridin AL {Ib@ERR acid (422 mg, 3.0
FRHRRT O ¢ ripHBny I BRb&bhT bjpar Turie widin-4-Yhephggoxd-hexyl}2-C-

@KQJ(})ca%%F@Qﬁﬂg-pﬁanx?fP%tyh@ RE @tth?f Est&n %2t5 h@or 64) tah RYcolorless
ow sof ution was heated Stlrre

oS- HRAE 686 CREL b is1dopGio B S @O TH B 1813230, found 6753238
pyr|d|n 4-yl boronic acid (368 ng, 3.0 mmol) in 30
et hanol (10 nlL) was added followed by a solution of
Stedi2uRraparabonaf 4-[§-3 043 5ehis-B-Ouorvrmiridin-A-yhaplemo k- gexyl } -2-(2-
yel | ow suspensi on was stirred

?%%Uﬁﬁgﬁﬂipﬁmﬁgﬁfﬁwa%ﬁ@ﬁ the reaction mxture was

cool Ad;lﬁlﬂarfp?@éﬁdhmefcé’drﬂfc@ nﬁEﬂaﬂEleUI ,8kpv8 s u@tiegtamﬁg Gom 4-
et hyl acetate two | ayer

Eeé%ﬁr;é@éﬁ -GniduarpdyEdine MQ nhswy] lkﬁ,éﬁél}@x@r%té‘?@ﬁaﬁbpflﬂ -ethyl)-
Fhdibky RGRYAL smé %&tyn%s}er mfm%oabz @ﬁﬁolg hERDON Qd‘deb%N%OH (10

wer e washed h water rine solution

(nlocoo pfifgrd 4ai$d{6ﬂ3 %bISd\Zeﬂuoamﬁdm yhrageeasiylne vy -2-(2-carboxy-
gl%/ Reis 3/?[ &I{c %Ei%i ?(?1 91%0%“}% %ghoatﬁ&]pp SeWhIFé dgothdaﬁserg HRMS

once gave
nﬁscadlmﬂamm fmmgyﬁng}@ma(Mﬂb) 6Y9.0614) doward 618(2(615,0 g
columm, eluting with 0-50% et hyl acetate/ hexanes to
afford 4-

{3-[6- (3 5-di - pyridi n-4-yl Eph@ipR4) - hexyl ] - 2 (2- et hoxy

carbo L henoE¥é butyric acid ethyl ester )
%-réarlan%et ¥D-2-16r(g ing}-yh-plegoxy)- -phenogy}-butyric

calculated for C39H46N206 (N@khﬁ 639. 3429, found

639. 3426.

Step 1: Preparation of 4-{3-[6-(3,5-di-pyridin-3-yl-phenoxy)-hexyl]-2-(2-

ethoxycarbonyl-ethyl)- phenoxy}-butyric acid ethyl ester
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Step 3: Preparation of
4-{2-(2-carboxy-ethyl)-3-[6-(3,5-di-pyridin-4-yl-pheno

wogiookziyl | - phenoxy}-butyric acid To a sol ut i BEI/BP2048/060511

{3-[6-(3,5-di-pyridin-4-yl- pheggxy)-hexyl]-z-(z |l o
et hoxycar bonyl - et hyl ) - phenoxy} utyrlc acid et hyl

th
oot SA08 TR SRR T oo
{ BNRE3, stdibremo 'IﬁhEnom)éhbwlFQV@Setlhﬁ@tz&ﬁoﬁﬂ-eﬁ@&)’iﬁleﬁoﬁﬁ}dbmyﬂc acid

BTt REF S R LuHERmtis P ure el ALy Shdsmob to
glivk Ut @@Li[)@w(s 5. d‘ﬂ?&ﬁﬂm@?l Moﬁﬂ%ex?ﬂlzr @caﬁ@lxwmtbbnw&hﬁyl

et her O renove any neutral Inpurities.

al@ﬂméém}sbutayé ﬁcm!svtlwégstarcﬁléﬁ fige 62%) Bha molmrlﬁgsdmlo @ﬁ(ﬂrHBMS m/e
I idic. The

?gégwg@hh whi #gﬁgoﬁh ds’wereée col ?@Eégy iltration

and mashed with water. After air- drying,

2- b | 6- di
3 By rL B L g BRI A P R Oaci ABSR hoot-
[RabaiEtliass s e, oL 2 ES(1) RO T2 ool el aLec
or oun
nﬁ sgnyar pgoce{igre(ag d@sgﬁasg)@Eéinﬁwe) 1 gtep[%wef used, starting from 4-
3-#-(?5%1—13#1&5@3?1%@ C?I)yﬂe%?%)l @eéiﬂcl)ﬂgcarbonyl ethyl) phenoxy} -

enox r epar at

mm@ 201(1 Eﬂé’ﬂ hﬁ&ry(é a9 Ben Q2o eemel) )ﬂn@l {OpN @ﬂqeoys NaOﬁ (% empirto

g Sl S0 0, o

bmtgpc ﬁcumm Qe d§0%}) @sradni angprphamwhite solid: ES(+) HRMS m/e calculated

AL R R i kg

O 5 mmol ) and phenyl boronic acid (366 nmg, 3.0 mol) to
obtain 4 30
{2- (2- et hoxycar bonyl - et hy! ¥¥&mpk.[ 1, 1' | 3, 1"] t er phenyl

( iil;{llh(g?@%ryaﬁ%ﬁﬂy‘lpg‘-?@-%‘S}di-lgfi‘ﬁl\{lﬁhﬁs-?@)p@eﬁwlh&?ﬂ Shenoxy}-

as "a col orl ess oil
cal cul ated for C41H4806 (IwWiKEYacigs59. 3343, found
659. 3343. Step 2: Preparation of
4-{2-(2-carboxy-ethyl)-3-[6-([1,1,3,1"]terphenyl-5" -y
Bapyl) Prporahien pf J-{pHEmarbpkytetityy -3 -¢6-48 bdlitedimpl phesden-he&y1]-
009/ 4492 PCT/ EP2008/ 060511 -31 A simlar procedure
RRCIGRXPYSHA 2P Exanple 1, step 3 was used, starting
fron14 {2- (2 ethoxycarbonyl ethyl)-3-[6-([ 1,1',3,1
terPhenyI X% exyl ] - phen oxy butyric acid
EP Ryplugen of 4({§d6r£é S bP@qml%ﬂn))X%)nliPXI 16-N- é%@a@owyl)
H&lo }) bﬁ i8hEiTthy léster{ q 5(5 8 RoY) 1ﬁteméh%l'(?0 )l ds added

er hegﬁ ég oxy) - hexyl ]’- pheno butyric
&@@u&jl divgn hgdrogide 625 rat gogdieingerafEge. '%/hemmurﬂ gispension

%%ﬁ%%t%dj' Of &y Ccal,gnd'_i!ﬂg 9§xt(1M+ \b@ sTirreg%}r ?K.]‘Fhenf fu r1lgact10n mixture
was concentrated and the residue was diluted with water (20 mL) and extracted with
diethyl ether (50 mL) to remove any neutral impurities. The aqueous layer was acidified
with 1 N hydrochloric acid and the organic compound was extracted into ethyl acetate (2
x 50 mL). The combined ethyl acetate extracts were washed with brine solution (50 mL),
dried over anhydrous magnesium sulfate, filtered, and concentrated to give the crude
product which was purified by using an ISCO 40 g column, eluting with 0-100% ethyl
acetate/hexanes to isolate 4-{2-(2-carboxy-ethyl)-3-[6-(3,5-dibromo-phenoxy)-hexyl]-
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Exanmple 3: 4- [3- {6-
[ 3,5-Bis-(2-fluoro-pyridin-4-yl)-phenoxy]

WO b@er4492- ( 2- car boxy-et hyl)- 10 phenoxy] - but yPCVER290&060511

Step 1. Preparation of
4-[3-{6-[3,5-bis-(2-fluoro- pyrldln 4-yl) - phenoxy] - hexy

gléeh F&}Zg?tg/rlg %%‘@‘Z?EE on%% Ce dtfmtg s dg;ﬁ?b)%%% r(}l/eaccalculated for

E&&H@B@O&(M&N&p‘ 6237\@891 Ltsadi 6GLERI ng from 4- 15

{3-[6-(3,5-dibronn-phenoxy)-hexyl]-2-(2-ethoxycarbony|
-ethyl)-phenoxy}-butyric acid ethyl ester (321 ng,

@m@ 2”'FFEp)1raﬁBﬁI o£4f{bk(grc@rﬁaxpieqiyuy A DI Emadih B - {144 noxy)-

) to isolate
heqyél Rlenp}sy}sbtﬁyrgc ¢gdf | uor o- pyri di n- 4-yl ) - phenoxy] - hexy

7 S I W M3

nﬁ)iy}-IRh@rlnﬁadtﬁth(bmgaﬁ) 4 nfrool) EEIhwhOFENRDG ir( M2 rnlcrowave

t
§ibR R tash St B s B P RGP TR R D 9P g
pyridid{i25-ytisrbeix Yicidt(h§9 gphenmnyl); ebidtpﬁtds@mﬁﬁdadboﬁ\ate (212 mg, 1.53
gglérg Lgtéag&ggrgg%;tﬁﬁea? |hg ﬁqslgrrolw[ggg tulbre1 WEa)é %mef and heatedgco %60°C ina

fferbwavs Hed 236 hmﬁ& Mﬂ %&eéc%h)m&hﬁ@ Y Lo&%w OB
(2- et hoxycar bonyl |ﬁ£§ enoxy] -butyric ac

egraterstian (20 it wOsB20mo) Ay 2ca M Hywbouhonerkyer

ﬁnl:%gse?%’)a g%g&%ﬂeoert@ aF?tﬂtgrla e{) )\;vras 1scar ed he% htlel% gg(ue]ou% layer was
hdidiPied 2-thalr. ® dilyydraethioric) acphamniaky ])rgautcwompoand drag &XItfhctfgj into

wh lid: ES(+)-HRVG o
2 skl 7 AP RIS B G Pl TS e el Kigh brine
[@g@t(lagﬁ@ﬁ én]B)Q dﬁ%cgmzﬁr %nHilzdrétrl]s hagrediuf aifaex fitteicydnd-cdncentrated to
- , 9-Ql - rial n-o- enox
|G 2y P O e BeTO) XYL | ey phosl-phenosy)-
baylibadid (@5 g W%?]Qé @hghtwenm RHRXES(PRMRIMS 2/ galéﬁated for

oxycar bon henoxy}-butyric acid eth
@sﬁecNma(ﬁb@é/)oQM 7P€91JA1EF69@@82?)60511 -32 A si m | ar
procedure as described in Exanple 1, step 2 was used,
starting from 4-

{3 [ 6- (3, 5-di bronp- phenoxykxdmplel§:- 2- ( 2- et hoxycar bony

te 0 ,
o B bR R et ISy DS P - e thy -
nmmol) to give phenox Iy] butyric acid
4-{3-[6-(3,5-di - pyrldln 3-yl - phenoxy) - hexyl ]-2-(2-etho
xycar bonyl -ethyl) 5 phenoxy}-butyric acid ethyl ester
A 1PRil 8 ro&4%e e%%ie@cr?&ﬁq’ﬁ E§§ I\/ﬁ-)w g st i'A'J)ats ﬁﬁwsstﬁgtlﬁg from 4-{3-[6-

cal cul ated for 3429, foun
639-dduqmgo- pg@@p(yy-heﬁgrlbgéil@thogﬁca@bonyl ethyl) phenoxy} butyrlc acid (150

{ WI 6 r 3
él)g) 3.%6 %lrﬁ(?l_ Qrg(;% ﬁrge& _thlgﬁlglérnl % glgvco?o L alY (i1d7I fg; ¥4 m%bqp% afford
4-[3-{6-[3,5-bis-(4-methyl-thiophen-3-yl)-phenoxy]-hexyl}-2-(2-carboxy-ethyl)-
phenoxy]-butyric acid (80 mg, 51%) as an amorphous white solid: ES(+)-HRMS m/e

calculated for C3sH006S, (M+Na)™ 643.2158, found 643.2158.

Example 7:
4-{2-(2-Carboxy-ethyl)-3-[6-([1,1';3',1""|terphenyl-5'-ylsulfanyl)-hexyl]-pheoxy}-

butyric acid
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10 A simlar procedure as described in Exanple 1, step
3 was used, starting from 4-

W@ 200p0244% 5- di - pyri di n- 3-yl - phenoxy) - hexyl | - 2- RQ2F/EP190%960511

car bonyl - et hyl ) - phenoxy} - butyg c acid ethyl ester
(150 ng 0.26 nmmol) and 1.0 N agueous NaOH (2.5 nl) to

? %P (fz- JarEienaphirly(5-fthoyysarbonyl-giby)-& (fmereaptoshexyliphenoxyl-
duthdx yéill eyt ooy} - bu?yrlc acid (110 ng, 80% as an

for FaaraBions! {1AL) Brame ok FshrvSsbomagEn -pienoxy-
’fﬁﬁwhﬁdgthy{lemé&sg&@@wmqtfm 1)003mL) thlourea (0.889 g, 11.68

pyrim din-5 pheno enoxy

B} Wes adsded ag@hgtt@ptolre @‘ﬁ:émgt)%/ OQ:\CCQf(Yllqg to lgPLC anal}ysm the
§t%6ﬁé rﬁaﬁé&?i@é 9&% e}e'lg c ﬁlll%] 2 214 r?&%e@?ﬁgﬁﬁ&%) (4 *b%yi b mL,

noxy C acl a so ution
282§ﬁﬂmﬁ)6@da&kdmndphsanymmh@ﬁyéymﬁh@ﬂabmheﬂymawﬂm@yﬂfths

Eg‘tﬁg%ﬁ%?ﬂ cfioy nox‘}ﬁ%ﬁ & t&%%’ \?ﬁ_l} ﬁgggg g@@ye‘rgL)efﬁ She guxgltllsﬁ HCI (100

5100 witch Beine ¥hdidridd2dveriNg, S0,. Fmrﬁbtveﬁp@ﬁsaﬁeﬁfo@ed ghﬁiﬁuo to afford
and t he

resultin ion_was hea ed 0-5

# Ptlur e 186 (274 HOAP Heh PRowde &@%@ V@M%b HNMR
[epuy.e 7’\@95 tCH'I'F gnisr@at ag), and (Hhﬁ{)’ ﬂ51'8d41@8 ?ﬁ&l}fb' B@t)?ﬁ 2H), 2.95
with wate é m.) and exfracted wth én

(t52)Hh12)64tib4 enotid), arly (redHp.al. 6 T-Apdr(im BHé 1L.2h aﬁﬂbeous

| ayer was acidified 30 with 1 N hydrochloric acid and

t he organi c conpound was extracted into ethyl acetate

S&p 2xPHpamtidn ofih¢3-¢o0h b ndaombiphendsdaay b-lexyll-2et2sctiveryearbonyl-

50 nL dried
R et gl R e o Iy e’ g O

concestrsalugion bo4-g2 ‘(E—eﬂi@ﬁy&ﬂbtﬂ@l—e ?gomga -moftia o - MR S1)- phenoxy]
urifie eIutlng Wth

ut_m@%lgteﬂw gﬁ%{&gég@ Hsé;%%ﬂggo ) i PV el

divf And e SR Q@I‘ﬂ%_r() 18 adns1f §1d5C§%C@3 Qm RPENIE Yord1F%¥re added
] WO 2009/ 0244 / EP2008/ 0605

pivesisediat BOITG forc3 bisi dAf(this2ang thegtz%tloagmatum mae ddefiedl aivith EtOAc

B0 L B b5 T G, e RIDEOEEP BRI, brine and

{h2n dRied avé&d‘a@S@h h¥hip n8xfube ¢85 ﬁlteied plyd ﬂmfﬂﬂra{te Svay Icemmra)ted The
%}Qent was I‘GIXO\ledQII‘? %chgéyt% anlél a{nl Sil, aJl:hls oIll- was purl 16& usmg lg&C (15%
E‘EGA(Z/H@Q) tbcpfawa@ b]yb Ioridss[dit(180 Bl lymcoma%p hlemzw& (@B@éb ] 7.42

| C acl

(oo THR e D (i chDmea (de U bada Haahd4 s 4170 ¢, 260,
Q@E rzagg (%ﬁ t4l'H)p@%mQ| AN\@s R ne) pah! Agj, urdz0). 356 grﬁ §H)mi 27 (m. 6H).

pyri m di n-5-yI'boroni ¢ aci d
nnDI) and pot assi um car bonate (212 ny, 1 53 10 nnol)

Slarco, GUBSLAG. The mcrowave 1be ugo scaled an
ThenTo tikelutiemof 4-G3+[ 6A( X bulilgomaspheoylbdthnly)-lreapla2-(2-ethoxycarbonyl-
ethyl)-phenoxy]-butyric acid ethyl ester (80 mg) in DME (3 mL), was added an
arylboronic acid (3 equiv.), PdCL(dppf) (10 mg), and Cs,CO; (100mg). This mixture was
stirred under 90°C overnight. At this time, the reaction mixture was diluted with EtOAc¢
(5 mL), washed with water (3 mL), dried over Na,SO4. The solvent was removed in
vacuo to afford an oil crude bis-aryl coupling product. The crude residue was dissolved

in ethanol (5 mL) and 3N NaOH (1 mL) was added; this reaction and the mixture was
stirred at 60°C for two hours. At this time, the reaction was acidified with 3N HCI;
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tenperature and diluted with water (20 nL) and et hyl
acetate (20 nL). The two |ayers were separated and

w0 b@oee4ayl acetate |ayer was di scarded. Then, PECEEP2008/060511

aqueous |l ayer was acidified gh 1.0 N hydrochlorlc
acid and the organic conpound Was extracted into 15

%g(ricgntre{%é)n Vaé)o{fa%lé)ﬁ (1]18 Yaﬁu%PP § crurlliél 5{0918 n?gtﬁrerﬁzz)vacuo provided
theiagallo@wé Foanily drie usidedgne SHRDT $utifiadtedn grovitled &d titlkrREmpound
ceg@gftgd pg__ fford 4-
CqQrn BOKY- fﬁ?l)-S-[G-(S,S-di-pyrinidin-5-y|-pheno
Xy) - hexyl] phenoxy}- butyric acid (85 ng, 57% as a

| i ght | ow solid: ES(+)-HRMS nie cal cul ated for
@Kﬂn)e f 4-K3-1@Carboy-ethyh-3-feo(lhd ;801 Ipaphenyle'-ylsulfanyl)-

F%@gpgﬁ§g?kﬁm§¢%&é?hiophen-3-y|)-phenoxy]

- hexyl }-2-(2-carboxy-ethyl)- phenoxy]-butyric acid 25

%@liﬁéé@p@@ﬁ%ﬁ%%&gm?g&#yi% {r)‘lélllolte tielg] 3 %vxlﬁlr%)eln%ensebo%&l?cp ac12d. The
é&nlﬁy@dw@mlawbppmba%ax%?w (ﬂm@txbéﬁté’&@}b)b@ﬂyﬂaas%hﬁmbterized

- noxy}-butyric aci mol ) an .
?ax E@?M&(Xiw 2 pHH: e W%%W@xﬁ Pl%sea%qdds éi?‘ﬁhﬁﬁxpefteégnw j%6. LC/
M ﬁiﬁfc@treg p41T1E of 100% as rneasured by UV 214 nM. ES(+} -HRMS m/e calcd for
EQ@L - bi s- (4- - 3-yl') - phenoxy] - hexyl } - 2

o355 6y N r@ll9)2%ﬁefwﬂ%1%@ﬁ%& ic acid (80 ng, 51%

as an anor phous white solid: ES(+)-HRMS nfe 30

cal cul ated for C35H4006S2 (M+Na) + 643. 2158, found
643. 2158. Exanple 7: 4-{2-Egamapletfoxy-et hyl) - 3-

oS g Aok S RSB s s uRD -] 2-carbory-
PCT/ EP2008/ 0608thy1)-plith oy |ePutdiic AcRP&hAionQiin G4l
4-[ 2- (2- Et hoxycar bonyl - et hyl ) - 3- ( 6- mer capt o- hexyl ) - phe

noxy]- butyric acid ethyl ester To a sol ution of

éfeb% ®:Lp ﬁﬁ@d@omﬁé (ﬁsﬁﬁctﬁéﬂw@éﬁﬁm%%d) 1&%&?}112) (ﬁ&ﬁd@&arbonyl-
- butyric acid hyl ester
@t 0-phenoxylbhiuic @gid(hdgstey, 11 68 5 nmol) was added

and 96aLBkR0L 8! L XnBNSRpAN (HEPErSADRel ) HRHSCN (120 mL)
EF - nRHaR Oyt 2

anal y
am:ir@Mﬁa@O rf[le), |4€[ét(bwrmne{b]emyla}m(ﬁetl(od&y&ﬁgonyz-eﬂlyﬂ_phenoxy] -butyric

Fa BT A% 505 s e, BRI RIS 38 25.48 mimo)

TRALS L Mixtird veasWESed hﬂ ) @oWrﬁlghtEt}Q‘%ﬁls (R0 aﬂ%r) Goohng, the
washed with 3N r brjne and

ekl e B0 0e 10lL ) AL th A 6Cq ith 150 mL) and

Qifuflé) raﬁid d1t1&i @\';br‘N SOJ: ﬁor(&%%&z(ﬁo%d%u&ﬂ%‘f&sg@l@ p%‘w@éd an oil. A

Gt Yo es p(udﬁedbqy Pl (185abSB Heoatyyids: ooremple (1.20 2
g#ﬁ-{S-f6-?35,5-chhloro-phenylsulfanyl)-hexyl]-2-(2-ethoxycarbonyl-ethyl)-phenoxy]-
butyric acid ethyl ester. '"H NMR (CDCly): & 7.26 (s, 1H), 7.12 (s, 2H), 7.09 (dd, 1H),
6.75 (d, 1H), 6.69 (d, 1H), 4.14 (m, 4H), 3.99 (t, 2H), 2.98-2.89 (m, 4H), 2.64-2.46 (m,
6H), 2.13 (m, 2H), 1.67-1.39 (m, 8H), 1.27 (m, 6H).

D5

Step 2: General method
To a sealable tube, 2-dicyclohexylphosphino-2’,6’-dimethoxybiphenyl (0.08
equiv.), arylboronic acid (3 equiv.), Pd(OAc)2 (0.04 equiv.) and KsPO4 (4 equiv.) were

added; the tube was then sealed with a pressure septum. The tube was purged with argon
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(t, 2H), 2.64-2.46 (m 8H), 2.13 (m 2H), 1.67-1.39
(m 8H), 1.27 (m 6H). Step 2: Preparation of

wa2034289% 3, 5- di br ono- phenyl sul f anyl ) - hexyl ] - 2PCRER20h&I#60511

ycar bonyl - 15 et hyl) - phenoxy] - J%Jtyrl c acid ethyl ester
To a solution of

2- b th h
Tt o e LI e ST P R
(375-DhE M rioSphzhylsulBangt)- I@xbﬂ@@ﬂé:thdi;@b&ﬂbbﬁjﬂl&tﬁﬂl)@ﬁ@ox@] Bliftyrlc acid

dded
S 1Gee) & THE 18 SH) Wy e and fHsdeactigR e T gheated at
MOORCUR RS c Gbi HH0BdeW AhEHARC 11RO c4ctoR wisXilgnRd washeshc (5

with water (100 nL). The Et OAC | ayer was washed),

B riwashadl withrerterdBinele). dhe eormbimebareatrisinhasss wraie arigraaver sodium

gdl#a'ieeﬁtﬁid rJtBﬁ offdﬂ tsroweﬁt Wl G20 %ﬁ'ﬁ/{zﬁ} ﬁﬁiowﬁ&? c. crude oil. The
vent renoved i n vacuo to a for

aiube wasplp wak dissalvers mrfghﬂﬁu msy@nﬂwa% X) miLo was adcileaﬂe this

gmégllreo\%algse%irﬁ? 96 éIBZtO f g\yd %rs gt %@s@er&& thlelf_?)ac 1%1 WS %c()ac’hﬁed with

IRNHCI6.@hcliratibhlln véoubdpaténn cétid: sarﬁpl%Q)vl(léh WR:H)SO la®d by evaporation
2 %%uéoggl (cmdegpﬁctlo% ng)?tugqﬁ%%gpﬁnl]de a gftléiﬁ sgrnp]@e ﬁ]élp éipsured product
Wﬁﬁ ﬂ@ﬁteﬁ%ﬁr@ﬂr&ﬁde‘l@]&)@ usmF an acetyl nltrlle / water gradient modified with

5 br ono- phenyl' sul f anyl ) - hexyl ] -2- ( 2- et hox
%@anﬂnnghran@nwyuqu@ﬁ@ﬁmﬁy] BQtyrlc aci d ethyl ester
(80 mg) in DVE (3 nL), was added an 30 aryl boronic
acid (3 equiv.), PdC12(dpp f) (10 ng), and Cs2CO3
Pitmmgi)on Tof st- [ﬁ §6t GFBemﬁl 3Rlioxol-Seylifrddordpliznylsulfanyl)-hexyl]-2-

ht { th t t
Farpaito-eb e parie o aER iRl et e (3 L)

drl ed over Na2SO4. The sol vent was rermved in vacuo
to afford an oil crude bis-aryl oupll Th
Lhe e prapingd W@r%nag%bw%ébwm ?B%I%%*F ﬁqﬁ(fé' :ﬂ%ove
et 2t ibanZ¥piS3 ]%ﬂ)% ds- fyflJBbﬁ)n'Icea%% I PRk &ﬂﬂboﬁﬁ@ Wik Xs*o%[t@d by

was 35 stirred at or two hours. At this time,
preadeiivhHRAS lamgohnfacetcrl il / 3taaeTadisnonzrodydopit 89 rmlhrno lar

é%{ D084 08, @{u 7.0, 315110? %p&%&% \Br%‘dhé’[rlrv %ﬁ@r%?feﬁ&édq{}r LC/MS
er vacuo of gact yon mxture In
avioH) eédrdre thé enasnahsogpsofvefras 699;ahd eipacted ndhes fsdyoth LIAPLES

Pl dS a2 o BTV éggﬁlgéqﬂ‘% tt US FOATRRES ) RIS TR Bicd for

&4 R:0-2: CRIveNeg) ebtiy] 9843fdued 6P L.14%5.

3',1"]terphenyl -5 -yl sul fanyl)- hexyl]-pheoxy}-butyric
acid The title conpound was prepared by follow ng Step
3 with benzeneboronic aci dgydhy legonpound was i sol at ed
by preparative HPLC. The expec product was

c hdr Be@2e€ avhogy-etlaylh$- [é@wslqrmyomr%yt-nbemfwb-hexyl]-
observed as 619; S C/ M
. . ! P&ng?rs){ﬁpgﬁ/éﬁg a&ﬁ a?nllnﬁlaﬁl%ss

indicated a puri as neasure 214 nM

ER tifle et evasgirgirddasy foO3WhEORSE Sencf drahod Hldes@4led,in
g)?alflr?p e %86\7264“8!1%:1, S epairgl-tﬁio%heneboronic acid. The compound was isolated by

preparative HPLC using an acetyl nitrile / water gradient modified with 20 millimolar
ammonium acetate, pH = 7.0. The expected product was characterized by LC/MS
(M+Na) where the mass was observed as 583.1; the expected mass is 560. LC/MS
indicated a purity of 100% as measured by UV 214 nM.
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15
4-[ 3-[ 6-(3-Benzo[ 1, 3] di oxol - 5-yl -5-chl oro- phenyl sul f an

W@ RGooneyl | - 2- (2- car boxy- ethyl)- phenoxy]-butyP@UEnnMﬁmmsn

amonium salt Step 1 Preparatlgp

4-[3-[6- (3, 5-Di chl oro-phenyl sul'fanyl ) - hexyl ] - 2- (2- et ho
xycar bonyl - et hyl)-phenoxyy.- but* i.c acid ethyl ester
20 To a solution of 3, 5- hlophenol (1.67 g,

Q.fg-wgibdxﬂ-dh‘mﬂ!)l%[li?@ d;iﬂdrohéﬂnﬂetﬂb/igy bﬁlﬂleﬁyt:&-ly)lsulfﬁnyl) hexyl]-
4-[ 3- (6- br ono- hex et hoxycar bonyl - et hyl') - phenox
y]-butyric acid éb%?]y£§PSW“?%géa§“n@¥ﬁéa“nnl) was

added, followed by K2C03 (3.52 g, 25.48 nnnl) The

reaction mxture was stirred at 80 C overnlg
The gtle perapoutitvess nEensrady, follpwing the eencs piresdaicl i Eéample 8

. ( )
ol e R R e e S ST
pmdmatiV@HBhédlsprgemwete’l pitoiei/ dekr gnadoérit modlifigiawiph 0 millimolar
rﬁpé%@%%"%ﬁat%’, f I7§§j 'H%:fexpectéc} gﬁédgét%s/c ar)e(l):tepléeodv‘tl)ydfC/Ef\/IS
V-8B Whefedhd n@hs(l‘hhmbselﬁh& ay 58312 f tae ykpecteddsh 12554216t hmsS

xycar bonyl phenoxy but r|c acid eth
mﬁl% a(ng Yoy b n@esv(reil by HY, §{’ >st"/§§a cd for

a 4.14 4
§7d@"5hc1é (161+?\’é)(@b7118§)1 fo@l @%%?8920121 o (ﬁnm 3EI)

6FD 2 13 (n] ZFD 1 67 1 39 (m 8H), 1.27 (m 6H)

Step 2: Ceneral nethod To?ﬁﬁﬁﬁﬁf ghl e tube,

2-di cycl ohexyl phosphi no- 2 I met hoxybi phenyl (0.08
eqéi{2-(2;Canbpkpetin)-8-6€2,2" {d3flwayor 1, 1)' ', PUjt Erphe Ayl D-ydsulfanyl)-
equi v.) and K3PR04 ui 35 added; .the tube

was then seal ed"St¥ TPhﬁﬂB’fyés%'UP'E'c agid ammorResalt e \as

Ph¢ gesl C(\Ml}bdhndrv%@ré@rmoﬂaﬁﬁ%&hggﬂe@m&&m&lbed for

-36 for m.) _was .t hen adde and thﬁ .
Example 8 quge f_tp I{)F%d’ﬁl‘@ﬁ hExample 74stf133 g:luorophenylboronic acid. The

EFmpodad Gis %d?at@é[‘ Ef‘ }Sfe%hhlafla@ I‘IlPLdlﬁ)Wﬂulh t%e (T%‘A?EB QEUE AP PP lace
yl -'et hyl ) - phenoxy

ric acid ethyl ester (1
wifhiOvL% ammonimn @qetaerrﬂ%e verected deedushwas plearacsereacil b LC/MS

PP ey o BB B RIBHE A Saech s

midjcatedaashey of t00%vas srasuBedity) UVTHe odénbsredIRVi§amk caled for

h r rl.e odi fate and evaporation
§W%§%%QQ§QM§#' %é§¥§@5 d%ﬁ%&%@ho provi ded the crude
oil. The crude sanple was dissolved in ethanol (5 nli)
and 3N NaCH (1 nL) was added; thls m xt ure was
stirred at 60C for two hodPe@mple 124 s time, the
F eQ¢3.J[6043-MRAz6}¢ '3%15&@53- -5 hthé%lt@%ﬂ-p%ﬂ&)Sﬂhiéﬁ&l 90 2L hrboxy-
vacuo gave a crud ampl e was isol at'éd
evaporation 10 in v&ﬁhﬂ)@menﬂdenuﬁecﬂ@dct|on m xt ure
to provide a crude sanple. The desired product was
i sol ated by preparative HPLC using an acetyl nitrile /
fiepdr Pgipaditiemdf anﬁt]ﬁo'@ds-mittdqpheﬁgalamiﬂld i mol ar ammoni um

[ ST B hE A o B8 0l S s asmipn b o
slifidhexy k) 70258 hnof Pin GafoRexy 1&6&&)(5() R WD Hreidt i Bicarbonate
\?vsa:é cdonall]ngertDe?; clijlssolveld methanol (50 mL) was added, and the solution was cooled to 0
°C. A precipitate formed, which was removed by filtration through a Celite pad. The
filtered solution was added quickly to a solution of 3,5-dinitroanisole (7.36 g, 37.15
mmol) in methanol (50 mL). The resulting suspension was heated to reflux for 30 min

and then the solution was concentrated in vacuo to remove methanol. The aqueous



10

15

20

25

30

35

The title conpound was prepared by follow ng the
general nethod descri bed above instep 2 with

W 002024498] di oxol - 5-yl -boroni c aci d. The conmpoRCIHERE8/060511

i sol ated by preparative HPLC ysing an acetyl nitrile
I water gradient nodified with 20 mllinolar 20

Cﬁ‘%gi?ln e a](%:rggallttg 29%? %WQ;I-GQS\%?? RE fe%lg inB" (r)an\%g grempltate was
cxﬂ?efe\de@ fHGatdd Aﬂeh elrelxjaﬁg:,taadleﬂ‘nm Shsitrd PhenHEnine V.82 g, 93%)
i ndi cate rit %
i o R e B e o REES i Gl bas s Ri0s (V)
p&LodBbuntiaynde6@1. 1685. 25 Exanple 9 4- {2-(2-C
ar boxy-et hyl ) - 3-
[ 6- (3-chl oro-5-thiophen-3-yl - phenyl sul fanyl) -hexyl ] -
titl d

et hod a T
deS cfo bedlutipn oé&-@nfphce(y%-abm@wwlamms(t7épg,%4 6 mmol) in water (20

h b t ]

) S8 BAFAET GutRfe it SRR OO R AT il a0

To a}ds ent addediaf dheltt dwolubiord & £ Bod il (S26Br80LR rﬁﬁl@t)aﬁ ater (28.4
pH = 7.0. The expected product was characterjzed b

e REPPY(IRARELY 2 hOr @S He e d Bctetlic palispg seloed fé%@fi was stirred

thasexneched, Eiﬁisa?cdlé sglﬁgon bﬁéd*@smhnfwﬁ@t(w 83 §pg@ D@ in water
100% as nmeasure nM WO 2009/

3T mP? 98 ﬁ@;@@g@r_{efgﬂg 'Dtgmgﬁms addigon,-a black brown solid was formed and
% er éial Pkﬁ?@%e %M&yﬂ h \%as moved éhe eact o rmxi[ re was h‘e ted to
BT 2 iTet Yre i

or o-4' oXy- |pheﬁ any hex
reﬂphe%my }helprogudtion @€ parpénvapoi ecasal, theSmithlHe twiats Iceoled to room

BB " PR Emrouatigus Sireied Ui MBI Shetnane (3 x 200

24 MRt eomtieinaenab oxtertLwacivhshdheith Bfm@wl@hd&ﬁ@oo mL) and dried
|solated by preparat&/ HPL usi ng an acetyl ile
peRanlyd r@%@ﬁ%ﬁf@mﬁw fee et rrngroReantatRg) lﬁwa%) 7 {ipp crude

ALRLEWRs pﬁﬁﬁe‘d lZy Qsin é:r 4 ?;Cem%thﬁﬂn RIRHEGHtNAI 0% cthyl acetate in
characteri zed where the nmass was

btreeestedbiain $8 13- m%]@oxé’xirétﬁltoebﬁnﬁﬁ@s(lp% 8@4) ay cwhitesplid: EI(+)-

L e e S L ST A g

607. 1891, found 607.1890. Exanpl e"11_ N

icbp bRralign 813 TS de g plrpbichyghiophio 141

hexy1ri|> aRBRAOK BT 1 -livtioys-inftiasdyh-asDitnacrRall 10 of Besgtﬂﬂnlog in cthanol
npound was prepared by fO||OMAn t he Ewneral nmet h

QsS rHJe%’équ BEsgow B tubsyagsiadded t&ﬁfal@é WPhamy Rhe ks @gﬂa}dﬁum(O) (837
E?gam?b fnrfol) Sthf%Bhgh 3 yﬁlo‘r‘&ﬁ@ RO TYALRE 005§ nidcdIfl-and B@tassmrn

onpound mas | Sol at éd by preparative HPLC in which the
Wbonamj(@ﬁémg e mapl)a¢ eoomvtempemture%TéamnhumﬂVathftamdeto 160 °C

Illi]({‘:er CRR&EF ﬁl‘r’c‘?o%\%déé%hiu‘éﬁ? fot %%rtﬁl%{lﬁg .i gﬁgr J%X liIlrgqol\Qom temperature,

the colored mixture was filtered and the filter cake was washed with water. The filtrate
was diluted with 1.0 N HCI and the organic compound was extracted into ethyl acetate (2
x 50 mL). The combined organic extracts were washed with brine solution (100 mL) and
dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The crude
mixture was purified by using an ISCO 80 g column, eluting with 0-10% ethyl acetate in
hexanes to obtain 3-(3-methoxy-5-nitro-phenyl)-thiophene (776 mg, 92%) as a light
yellow oil: EI(+)-HRMS m/e calculated for C1;HoNOsS (M+)" 235.0303, found
235.0298.
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20 (M+Na) where the mass was observed as 655; the
expected mass is 632. LC/ M5 indicated a purity of

waowagIneasured by W 214 nM ES(+) - HRVS ni ePCHERI08/060511

for C37H3805S1F2 (MtNa)+ 655. 293_00, found 655. 2300.
Exanmpl e 12: 25

4-{3-[6-(3-Benzo[ 1, 3] di oxol - 5-yl -5-t hi ophen- 3-yl - pheno
Xy) - hexyl ] - 2- (2- car boxy- et hyl)-phenoxy}-butyric acid
Step: PrepBragipabas intstheXy- B thicfHchax yl-Fhenflatige

e S e 1 el B IR o,
78 a8stMPY2 gl To0IPRIEZ 88d WRhRhik®Onibtide (1%}2@1 mmol) were

sodi um bi carbonate was conpl etely di sso met hanol

p&iyd mothangs (Maaktiandavieier G Bl AP temreriyes: édter addition of
ot 08 LR el LT RS r 1 hand

settidn oixtwea svaa ddtectdgbironigh yhet ©clae. Sldleftliconakefwas washed with water

3. b-dinitroani.so le (7.36 7.15 mmol) in t hanol

PO R H RS Fre §ndchpiadp stk gnd B B g was

EaractQ witnetBYl azbdtd (2en1 dohaly Glhﬁtcbﬂlbiﬂbﬁ%xﬁww%ieﬁ%sﬂdd with brine
The aque

' h | .
%3@@%@3Q%Q%)L%nﬁd\év%%ng%m%%ﬂagn@%m%&?%u@?%% a9d gpaegntrated in

b0, PO BkuOfval ARn \WaEifEd bﬁﬁgin$ B& 1$@9 UbD ioNY LR RARIng with 0-
ol lected b il After

recipitate was ¢ ecte Yy tration.

0%p-cttiyy periate 30 hasanendp-abiord 3-meethshieny Haenhea-3- gl @rnglamine (3.08 g,

0 . Y - i
) s Ry QRGN R TRk M T B et NG 1
2@20EBI0&und 286 8p34L: Preparati on of

1-i odo- 3- net hoxy-5-nitro -benzene To a sol ution of

3- met hoxy-5-nitro-phenylamne (7.5 g, 44.6 mmol) in

Beper Plopratigh pf MaS-iedbdeehethaxgaenyl-atieshdaydr ochl ori ¢

acid (19.95 n, 267.6 mmuol,, 36:? at 0 C . Tqg this was i
addedO & selfipn gfi3wethpxyonthiephsad virRhsnylaming @g5ep 14,93 mmol) in
9t 7. 000 )wdsh W&t £EordcRBrdted Byd#bhISHORM EL£3MHLN 78 58 mmol, 36%)

vigorous stirring. Then, the Tesulting colored mxture
ol s thorthisgvasfadded B andmapwisc napnetiad: dgondy sidired. icbiledfolution

BOSR A MR85 8 AL o iy el (TR, ok bt igPdred
ixawre wol stidrecdds FSommend 00t andid teld sabiitivh b pothssdum iodide (3.96 g,
Lce-col d, bat d d t ti i, Xt

2580 Rt 6V der B B i e e B S P RS plip btk brown

yajaowascoaf@band dfer Bl ditibli theVies cs18 Ohtdydsdemo0dd, addthe reaction
tenperature and the gQrgani c conpound was extracted )
Myrteredy asmeatcd it e When thexpsgdudtion of puiple s fggged. the mixture

LY88YI& RXbERGLSpMEfuE: NRSAE roth ichtoRfpolfd $a% bt RRed(3Q0
m_zﬂpand dri ed over anqy@gr ous magnesium sul fate
r

dichioggracthansr(@ xc¥9oehl The edmbined ararvic cRiapts waneweshgdavith brine
i i 4 Y, WS : | ytj ng
CAONR PULET, BP0, Bk R T
doricontoatdd imetdaex yFhea tht cordb ecszdrevdsIiridicd 89¥Winga 1aC 80 column,
V\[hj[.t e sgl [ P()"’ EJ[ (yﬂl . . .
cluting with 0-10% cthyl acetate in hexanes to obtain 3-(3-iodo-5-methoxy-phenyl)-
thiophene (2.19 g, 58%) as a white solid: ES(+)-HRMS m/e calculated for C;;HoIOS
(M+)" 315.9419, found 315.9418.

Step 6: Preparation of 3-iodo-5-thiophen-3-yl-phenol
To a suspension of 3-(3-iodo-5-methoxy-phenyl)-thiophene (2.08 g, 6.7 mmol) and
sodium iodide (65.73 mmol, 9.85 g) in acetonitrile (80 mL) was added trimethylsilyl
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20 HRVS me cal cul ated for C7H6I NO3 (Mt) + 278. 9392,
found 278.9393. Step 3: Preparation of 3 -(3

WO p@laiy2 5 -nitro -phenyl)-thi ophene To a sol RET/BP200$/060511

1-i odo- 3- net hoxy-5-nitro- benzem§ (1.0 g, 3.59 mol) in
et hanol (18 nL) in a mcrowave tube were added

tr (Lr hlne aIIad
EbARRISs hBAF A ERESRIbRE pRfer . ATt 1 igl Bhtow
mgpéﬁsaorﬁn@h lpatedss irdfluxcfar b@hafl&n( A9%Gs msgolga tdBomm@hpeaiture and
r0o erat e m xture was heated to 160
(s VanBesd G alamﬁ%or@%aa CPMBAENG Wps Sraich mt%&yl acetate (2 x

7 L) a6 q{el d@%tﬁ&dr&?na&&m@%&ﬁwg Qere WikBed MitBrs8frated sodium
m xture was |tered and the filter cake was washed

iaswlfoigtsehutio (OG-} fodemoviths laqimgp@lar o Wasialg washed with brine

D5 g A P RSy ARt Meneyiym slfuce

ﬁbmedwu@hbddmmnwdbmwmemsﬁhmhmdﬁmﬁmmewmhpuaﬁdibﬁnwaganISCO120

h |fate, filtered ,
A e L R A T T et
Phenas(ing @W%E)@@a&%hgbmnwm ESeHHHRMS #i/d dul@rld6d6erttyii,10S

t t bt
éﬂe aﬁ@?ﬁé§%i@u ﬁi%”%ﬁgny?;nthlophene (776 ng, 92%

as a light vyellowoil: EI(+)-HRVE nfe cal cul ated for
G j HONO3S (M+) + 235. 0303, found 35 235.0298. WO
S@Mf Brepaggiopofif #PI668/i005 thiophczed-gt-plnaxy Frexylraf3-on

R A

16. 070 emokiure of74-fit(@bromo-AékyN2-(2 - ethﬁ@yc'&rhumpl -3thyBupdienoxy]-

Fﬂghﬁg]ﬁg%gﬁ%qﬁéﬁ Qggéamfé }#EP-- % f&hﬁwnoﬂﬁ%zg,635

englR had potassivih tabordd(1.79p, .7 waidy weltehﬁdécemv i on
exot her The suspension was stirred for

gec e rmawier 35] Bl apd dreionag 0Pintk et sepm kFreRegH Ukch @ﬁe resulting
§Rbédston Whehdatddit6 e fRAKSr Mgy MIARE thVchbiofath&Eure € cooled to

met hanol. The filtrate was concentrated to renove
ronhigrplraiyrd and éllmtéé wdihevaters(20@ mily) atheergmiic kompeyid was

gﬁgaﬁ?egiel t%tZeh b%l?e%aétm{%x IBP Ic)ganrﬁg (tfieggmﬁﬁglé@%{gﬁmx\%&t?acts were washed

aithycitay300magnesd hmlessdhﬁtmte(,ZOO lrIiII)eThfdorgamld layers were dried over

entrated.in C was t
B G g abenf 36 550 abrTion ST UG wrtng Boispfrifon of he
ﬁilbéﬁt gaeethatcude @)r&tﬁ?&ﬁﬂﬁﬁht\@s @ﬁflﬁé(ﬂby usmg an ISCO 80 g colurnn
- met hoxy- 5- th|03ﬁen 3-yl - phenyl am pe

dgtuag WltarQﬂ%Mha it g hezapes)to R 4t [éﬁ ifoat élaonbﬁfﬁ -yl-
Ny Mt -é‘tho%%l rﬂ%ﬁ?)ﬂethﬁ? #ﬁ@'no%@ﬁ b%% ackPetB}1&RBteP (4.39 g,

aratlono odo-

-t hi ophene,
%99 ssurelon ol NS i for €31 a NS YT ey 15,1561,
ﬁ%mﬁ% .93 nmmol) in water (7.2 nL) was added a
concen ra ed hydrochloric acid (5.34 L, 71.58 mmo
36% at O C. To this was added in a dropw se manner

gtep% iére aragion I0}[4 { I[%r(gq)enz Iﬂ 35(? oxoﬁg-#l § 8110phen—3 yl-phenoxy)-
hexyl]-2-(2-ethoxycarbonyl-ethyl)-phenoxy}-butyric acid ethyl ester

A solution of 4-{3-[6-(3-i0do-5-thiophen-3-yl-phenoxy)-hexyl]-2-(2-
ethoxycarbonyl-ethyl)-phenoxy}-butyric acid ethyl ester (2.13 g, 3.06 mmol) in
dimethoxyethane (75 mL) was stirred for 5 minutes at room temperature under nitrogen
atmosphere. Then, tetrakis(triphenylphosphine)palladium(0) (1.06 g, 0.92 mmol) was

added at room temperature and the resulting light yellow solution was heated to 80 °C
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20 of sodiumnitrite (1.5 g, 21.47 mmol) in water (9.3
m.). Then, the resulting colored mxture was stirred

WO 009544t n at 0 C, and a cold sol ution of potRSHER2I908/060511

iodide (3.96 g, 23.86 mml) ip water (9.3 nL) was
added carefully. During this additi on a bl ack brown
af ter addItIon

bat.h .
%\I/la(l stired for g mn'ﬁﬁas a&t th},s Pt Pfi oansol §500)1) 0 V\A?%L oq-é-ﬁ%boromc

r enoved, a t'he xtur
acﬁﬁ I (m >§3 g\/\Bemltan ipetdelt(79 mlgfwamdnmfo\ﬂawed bgaasktion of sodium

o 5 st B el e 0 AP iThE Tl e feBh 8t foath @ispension

(vas &‘tniléglofo‘f'hl) h afl RIS OTRINN AR B4 HBR Infix@Xd 5v§§éo°olé’&?t6@oom temperature
washed with brine solufion (200 nL) and dried over

anthdibitesliw ithaates £ 1 Qvingy pachetbyl geptatedl 8@ mlgndhe two layers were
t
p@ f %tﬁéja &oﬁéﬁyﬁg%% tteﬁ]%,lt‘flr glggtaléeﬁéﬂ &Aﬁ‘gﬁbg%g Igggnd the

etrhlylhechc@aam @xtrmcthmmeghbcbwutbtveatﬂ (300 mL) and brine solution (300

l%aqurgg?l% L%%I%Q\%é%@?e_g)e n\%’@,ﬁ%}é?’ %ous @hgﬁgwéalf%tg Iagd f?tra/?on of the
Iﬂaibh@dg@t@t at(dl\fé%ndiéﬁﬁ tl&%&%{eﬁf W{]&duéﬂ é&e&ﬂ&ﬁoloﬁd&@m&;e which was
r aration o | 0O- en eno a.
By lb%?fl&ﬁn ? RUBr e 1%?%%9;/? ftthrﬁcsﬁFﬁewélexaneS to
51%01@& 0B- [(ﬁ(ﬂb&ﬁa[l)s]a{a)%l@gl §9Hioidﬁaﬂ %I gﬁerfoé‘z?) K3y 2-

g) In acetonitr
@thpmﬂapmﬂ I:twl)wrmwb@mw;g@l 1@9@00@12}%@%15%) apQp light

r t om ¥
AT hut FR R, PRy Sy Bof OGS ALY foo 2505
fomat §092808.ef | ux for 48 h. Then, it was cooled to room
tenperature and diluted with water (50 nlL). The
organi ¢ conpound was extracted into ethyl acetate (2 x

I&p9ti Propagitibhef $qBL6H8beidY 3| dé Bt |- Prli hehS-yiegiRnoxy)-
washed with satﬁtgﬁt d sodium5 thjosul fate sol ution
pepydl-#r{3-cgo ¥ ERBY ROXYothUihE1i%Gr and was al so

washegd a‘%fuﬁoﬁ’ bF e 4- ?ﬁ[(ﬂ@' %Z&Floﬂdﬂ’xdld 08 RhiopR&-3-yl-phenoxy)-
org ani ¢ |a er was dried over an ydrOUS magnesi um

bfmyﬂ]a%Z ethpkyctaébOéldl cthrb-rheneentuarregcichethalasesr (APemg, 0.944

PR PO P s S0 T 00 P TR G oty gt room

‘cdntparaﬂur% TixdesBtitd suphmsmrﬁwyd heafppldan 6D- S(Sf Caddghe Br&reasas stirred

I br | f . .
B P16 figrm S50 Sith GO B RS0 40DI5 18U Eyited with
Raepareilpindéxtéhcted with dlethyl ether (50 mL) to remove any neutral impurities.
%3 [ 6-(3-] odo-5-thij.op noxy) - hexyl ]

I
by %%&?@‘éfr B&?fwawrﬁyﬁﬁd wﬁ%ddiy}hywwblprle agidiagd é@qmmpltated white

@r%aﬁf@ cgﬁlg@uﬁﬂ %ﬁé"é)&ra@{ed 1nt0 ethyl acetate (2 x 100 mL), The combined ethyl
r ono- gﬁ% et'hoxycar bonyl - et hyl') - phenox
yqetalg eﬁmc}tSrWQre a@ns wﬁly bru@fsmémtw(nz(l 99 ny,) agd 8B grganiy layers were

I
§r1é po as Synium Ca ng%lé{n s‘&ﬁ{éggﬂt{ré‘tlo%%mg re&o];a? og\e {H;ég Z;}’ggtee(llfforded
t‘ld,e Nruddi preduvy wharhneas deso (Vo0 mﬂ:@t igpropgdootaee (10G0L Ay then diluted

mte The . | t ensi on s . heat.ed
IR Perin t B2 aganiing Bt el SRR B3 SRR e erator for

g @@}se Thé Qhitt QO stvestp eél@écwdebyaﬁll&aﬂd)ﬂ wie@adiel RvithadeRiines. After air-
8200 2 The organic corg)

rying, 4-{3-[6-(3- benzog[l 3]dioxol- -yl—5 th10phen—3 yl-phenoxy)-hexyl]-2-(2-carboxy-
ethyl)-phenoxy}-butyric acid (404 mg, 68%) was isolated as a white solids, mp = 110-
112 °C: ES(+)-HRMS nv/e calculated for C3sHzs0sS (M+Na)” 653.2179, found 653.2183.
Elemental analysis: (C3sH33505S): C = 68.49 (caled, 68.55), H=5.93 (6.07), S =5.15

(5.08).
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20 extracted into ethyl acetate (3 x 100 nL) and the
conbi ned organic extracts were washed wth water (300

workgovandobri ne solution (200 nmL). The organi c PEHEPR08/060511

were dried over anhydrous magﬁsn um sul fate and
filtration of the drying agent ‘and concentrati on of

the solvent gave the cruge Ey?d#%T whi ch was purified

by using an | SCO 80 g col ing with 0-20%

et B-[6g3bahm |1 3] diexdesl-3-chiaphai-8-ydphenoxy)-hexyl]-2-(2-carboxy-

{3-[6-(3-10do-5-thiophen- 3-vl ..

phenoxy) - hexyl | - 2- (ngYﬂ@;§ggﬁégﬂvynéﬁﬂgl) phenoxy}-bu
THE oG 1s%hfél/[l:rn§§$eeﬁ1e1(hﬁd 39 pbpari®OHE Eamfapémﬁaﬁﬁ)%

oil: ES(+)-HRMS nie cal cul ated for C33H4 IO6S(MH\Ia)+

715. 1561, found 715.1561. Step 8: Preparation of q
4-{3-[&-(3- benzo:l 3] di oxol - gmyl-Swhhb@pﬂgﬂ33 yl - pheny

X ) DME, 95°C, 15 h
hexyl FZ e<3<b @n)lpon?\l:(et hyl ) - phenoxy} - bﬁtzd'
aci @ ethyl' ester A solution of 4-

{3- [ {3 odo- 5 1, b ophen- 3 yb s phenoxy) - hexyl ] - - (2-
ethmxymambonmeemhy#& ph@nmxﬁ}%butyrlc acid ethyl ¢CyH0s8

ester (2.13 g, 3.06 mmol) in dinethoxyet hane (78°L)*°>

8% rikivié 63 5Qﬁbr5nﬂbﬁ%ﬂo¢§59a54 TBRM 58PS A At Iedisky)
nltrogen atnnsﬁhere

panyBrranie piphenil grmsgpm %g)pé’fthlgglilqylﬁ{)@})n{c:gc@d6a 52gnmel, 8 2),
PO ip6 35 s oAt AR ERRAFRMES A0 ArdIers 19 g) was adod

' ght yell 6W solution was heated to
goooliaydthene (I“éé:ﬁf/nﬂl;)zv@Mr@mamatummdawmtrsgfﬂratmsmme Hhen, the

{
guﬂlg%l? ilg]éﬁa%o 5}151%%1{)19 \B/’g? g%aﬁ&l %ad(:?:‘ag ?& sté%ed foréS él Thet} the
rdacmmlanmhre(v&?a’i cﬁhl):d \Miﬁaoad‘d:ﬁqbefaﬂlrb @m@dleb;ysh@ weleilicosd- @ﬁf and the
£00 U SRLPOTRLE (975, T 812 Tl L8 (BB mban

&ibd 125849 Wedd sopdrafedatThé 8hldd¥s lajeRas dxb@ctcl aGth é?l'i‘yl@fbé%ﬂér(,@ x 100
was cooled to roomtenperature 5 and diluted w

Wa epd theompined gigandg Wra%vé%rawsleeﬂcmﬁm@)me Sm‘etlotw(éOO mL). The
lé%wcqay%? b8 aﬁp@sﬁér%thdmust IQQ%&QM‘EP&{&&{ AUTiIMAn of the drying

racted wt acetate (2 x 100 niL '
@gﬂmbartde@n@rvglmf the mltfemaga@ hhepeldwaigﬂfehrownntrbsldwxelmcla 8@ purified
bri.ne s 30 a
Rt et bulEst SRR, 0 R hmlelomefrPhy BNy RiY-20% ety
fdekdte at hesanasfto tafferd ttle esigd dgeontzo [d ] dioeoipiral-5-ahiop l-3-yl-phenol

Ive n vacu ve the col or I due L.C S 4
B8 £ b By Rt B e S86C B ESAET nit Guif e 0 (V)
Do 20%%0etdinl 29¢@k8¢ € i n hexanes to afford
4-{ 3- [6 (3-benzo[ 1, 3] di oxol - 5-yl -5-thi ophen-3-yl - pheno
Xy) - hexyl ] -2-(2-
ggt 2 Y? &%@5 'l%t 'JMA 'ei?—lggﬁ-g?ﬁ]&?l%l% %@W&?g@fgﬂéwmg three steps:
ES( +) - HRVS nie calculated for C40H4608S (M+-Na) +
in 12805, found 709.2808. 15 Step 9: Preparation of
{3 [ 6- (3-penzo[ 1, 3 di oxol - 5-yl - 5-t hi ophen- 3-gl - phenoxy

hexyl ]| 2- (2-g&t boxy- ethmkj¢phenox%%
on~of the
{%- -benzd[ 1, ]d oonEﬁﬁyH(ﬁ t hi

To a solution of NaOH (1.6 g; 40.1 mmoles) in 30 mL EtOH and 30 mL H,O was added
3,4-methylenedioxy-acetophenone (6.0 g ; 36.5 mmoles). Note: The reaction mixture was

sonicated and heated to help solubilize completely 3,4-methylenedioxy-acetophenone.
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hexyl ] - 2- ( 2- et hoxycar bonyl - et hyl ) - phenoxy}-butyric
acid ethyl ester (649 ng, 0.944 20 mol ) in ethano

W@ 2@91024492mas added aqueous 1.0 N sodi um hydr oxPCEEPRBS/060511

nL) at room tenperature. The ypesulting suspension was
heated to 50-55 C and the m xture was stirred for 5

. Then, the reaction m xtur s, concentr d,a he ;
Ongd RS sqlliSn; FaF e R heliet s P GRn Esbakfdtef 18 g L 365
m'rﬂd”lesji\eﬁd"lyﬂdeﬂ}q Bletv1y. 5T>hdﬂ£?acﬁ0n rreare \aagsy fsthl@&ad raéﬂrgorn temperature
inpurjties. The agueous layer was acidified wt .0 )
w'%la bafie Srown aehobiamed ﬁ%¥fﬁrr§a<ftbﬁntratxgae mstsspazgtegf by filtration,

e WK CRAP VURE (VB vRIK 1T ACE 86ht AEQre@tRXio RCEHS) Qs 6Hrotwn solid.
100 nL). The combi ned eth acetate extracts we

I re
hash St/ eisielcrtatesbfon G dho@ L0 OMmE) 35043 famg 2P 9423.
| ayers were dried over anhydrous magnesi um sul fate.
Filtration and renoval of the solvent afforded the
Btepde product whi ch was di ssolved in hot iso-propyl
acetate (10 nL) and then dilyted wth hexanes (5 ni).
The resulting |ight yellow solution was stor { N the
reprigerator for30n2 daysTollbaewhite sol i ds\ were
colll egted by f at’on and merstret Withﬁgi esy, After
aﬁrj\/gﬁr yi ng, N 10 N\N"N
4-{3-[6-(3-benzo[ 1, 3] di oxol -5-yl -5-thi ophen- 3-yl - pheno
Ay yolhigoty lof -lntdtrieznlb dhf2 @t it} -mimeleok ydhldyaagetane @cd dnl; 54.43

i teTH R Tl BT o BTy MhoP Bl00C) B gied st 00 °C

fovioNa) Fhebact dh Afixtiro wid d0bRd21b83. andEhe pestisilateanad Siseied, washed

%’(‘_ﬁggﬁlgg@gsgis@%fg lgg"/%%, é‘%l?le(f 3@5 g%@}g,/s %}@4%5‘65 'agg’in. The crude light
RelnEREA 0G5 QeGRAded mADYAXAOM R kA stirdd3ol §niis; fleRéPand washed

[1,3] : : :

githxoterso gives- 1he epthe degrogikefnenbilenzetainge s L-sDprepentivse (38%)
) ' . . I : : h

1/ SEDAPRIROSt P 0L TIS KRG, (568 roam

fouadplle088. S Br PdCl2(dppf), Cs2C08, B(OH)2 DME,

95C, 15 h Br | OH0 B(OH2 sC ( Ol OH ~0 C6H4Br20

C7’H7/B0O4 CAH5BO2S Mot. W.: 251.90 Mot. W.: 165.94

Bep3: W.: 127.96 CL7H1203S 5 Mot. W.: 296.345 To a

m xture of 3,5-di bronophenol (59.54 mmol, 15 Qg),

3, 4- (net hyl enedi oxy) phen ronic aci @(\7/7.40 mol ,

12.84 g), 3-thiopheneboro cid (62.52pHol, 8 Q),

PdC12(dpp f) (6.75 mmol § 4.194\g), and um car bonat e

(240 nmol,, 78.19 Q) vvasj*ad&ledj” di met ho

nm) at r omtenperature under nitrogen &

T e g .
o = NaOH

To a solution of NaOH (619 mg; 15.5 mmoles) in EtOH (30 mL) were added 1,3-
diarylprop-2-enone (1.0 g; 3.87 mmoles) and 1-(benzotriazol-1-yl)propan-2-one ( 745
mg, 4.25 mmoles) at room temperature, and the reaction mixture was heated at 78 °C for
I h. The reaction mixture was then acidified with conc.HCL. Formation of a precipitate
which was the product still containing the benzotriazole moiety was filtered. The filtrate
is then diluted with methylene chloride and water is added. The organic layer was

separated, and dried over anhydrous sodium sulfate. After evaporation of the solvent, the
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1o resulting light brown suspension was heated to 97C
and stirred for 15 h. Then, the reaction m xture was

W@ owbez4dd room tenperature and the solids werBCI/EP2008/060511

filtered-off and the cake was shed with ethyl
acetate The filtrate was dllu%ed with water (300 niL)

ade Hifrmeltcue it By RoBERF SRRt g ingHG0) T B Bl The
dexirbd pﬁehocb isgshinied watht 2086 EEOME tceaffaaa 600l Myl (SRYH) fak B®rown oil.

solution (300 nL). The 15 organic |ayer was dried over
anhydrous nmagnesium sul fate and filtration of the

dicyi ng 1: agem{38{%0(3%@6{@!3]&16x51t59y1891tme15}{engﬁy1e ﬁelasxy) hexyl]-2-(2-
crude dark brown residue which was purif %
@ﬁhﬁwad@mﬁlgethwmee@xc/%@@tsg)c agtsl aihrl ceter orrat ogr ap hy

eluting with 0-20% ethyl acetate in hexanes to afford

t he desired

3-sheiagirécSiudi a;sxiﬂtberﬁ)egi lin Examiptpfhetepdl ywhs plednsbrting Fros84-[3-(6-

Borgndsh- B b pmh TP uaRiskia iy syl

880 D58RioREN291-3,Blophaxslyl-Bhytlol & skiaphEn¢ Betibxyeaesall-cthy)-3-
L - Do R ey oy etk bhenp -8t 258 iy gsier

solution of NaOH (1.6 g; 40.1 mmles) in 30 nL EtOH
and 30 nL H20 was added

3, 4- net hyl enedi oxy- acet opifemmde 8.0 g ; 36.5 nmol es).

Ngt{%e 2T6§rl{o§g(éf‘,ﬁﬁp3- gEy l't%g}qgi}ﬁ-%l?&%fﬁg-ﬁmym%%ﬁ-%henoxy}-

p SO I’ze
3, 4- met hyl enedi oxy- acet opHmtyrieacMD 2009/ 024492

PCT/ EP2008/ 060511 -43 Once the solution was
honogeneous, 3-thi ophene carboxal dehyde (3.33 nL; 36.5

Si%@leP}epm&oﬁldﬂM%(lZQ’!MQkyCéEB@n}ﬂ%ﬂﬁﬂ) @J[I6-105-1<H1(l>p’lﬁnM§l biphenyl-3-
stirred f room.t enper at(i &;y over ni ght. The brown
¥IeKY dheaptlanhsaery inbutHec pdd et ybeststi xt ure was separ at ed

by Al ﬁaeedu;em%raeg@ﬁﬁe% mmpuafze EtebCB REOVded estaznﬁgcs from 4-
of the desired chal cone as a brown soli

O e st bt 2 GO Gwag iy )-phenosy) -

TSI T
e ptordiez di £-(26cth@xygarbbdy43hyhivd |64 p-thiophar Hatbipbaeyl-3-yloxy)-
bod o e Re FRub e T SropY i Suesg o el v
Bydcaldhiged eaat;iRRORS KVIHNG) VE6S. 2900 Btndless2¢07d t he
precipitate was filtered, washed
Step 2: Preparation of 4-{2-(2-carboxy-ethyl)-3-[6-(5-thiophen-3-yl-biphenyl-3-yloxy)-
hexyl]-phenoxy}-butyric acid

A similar procedure as described in Example 12, step 9 was used, starting from 4-
{2-(2-ethoxycarbonyl-ethyl)-3-[6-(5-thiophen-3-yl-biphenyl-3-yloxy)-hexyl]-phenoxy} -
butyric acid ethyl ester (85 mg, 0.13 mmol) and 1.0 N aqueous NaOH (8 mL) to afford 4-
{2-(2-carboxy-ethyl)-3-[6-(5-thiophen-3-yl-biphenyl-3-yloxy)-hexyl]-phenoxy} -butyric
acid (55 mg, 71%) as an amorphous white solid: ES(+)-HRMS m/e calculated for
C1sH3306S (M+H) ™ 587.2462, found 587.2461.
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with toluene, dispersed in water, stirred for 5 mn,
and filtered again. The crude light brown solid was

waeempenderl i n 10% NaOH sol ution, stirred for 5SPEA/AP2008/060511

filtered and washed wth watej.to give 3.59 g of the
desi red ketone, 1-(benzotriazol=-1-yl)propan-2-one

(38% 15 as a light brown oliq. S(+) - HRMS nf e

cal cul ated for CgHgN301 (,@ﬁa‘ﬂp . 0819, found
1761-{)B(lﬁca&(ﬁ@?:éthﬂ)-3Q6N3Di)ymldlﬂ-mqﬂtlﬁbpﬁen-l@fl-ﬁﬁeﬂoxy)-hexyl]-
solution of NaOH (619 ?? éin Et OH (30 ni)
were added 1,3 di aryI pP ?)“‘?‘yg BH@""(&C‘ g; 3.87 mmol es)

and 1- (benzotrlazol 1-yl)propan-2-one ( 745 ny, 4.25
nmol es) roomtenperature, and the reaction m xture

Sew 1h B@mé@tlan ofr#- {&-(RthoxycarbomyhesthybadA o-bhpiidipdrg- dophen-3-
%)lh‘@%l gg}f)g%efé&ﬁ% (?1 \k/a%?frhc';%})dr %tgglzzétg?eglt |0Inl ocont ai ni ng
t he Benrddrpracwlue avsicstribcdas Ekampler B steptfewds used at@tidd from 4-
te th | d
LR e bR SR 2 Pt i Bl Gl Bhenoxy -
?“h“”’” af‘“m{ymeﬁ@dv D Do iy 022 e L0
e Solven
ErRad o DGR 4 oﬁt r&v@l’a@%w P?Béathbfs -Gyt 6w§t oéw&aﬁgl 3-yl-
e%@%)l (])%1@11 )-butﬁlﬂﬁacldj @t%&rf @s@ergmﬁﬁg 6?A?£s%ne§%llow oil:
w th 20% Et OAc

to afford rg as a brown “oil
ESeip-HRMg.m/e calculated for C38H45NO (M+H) 644.3041, found 644.3041.

{3-[6-(3-benzo[ 1, 3] di oxol - 5-yl -5-thi ophen- 3-yl - phenoxy
)-hexyl]-2-(2- 5
Stepdx?m@amdny bf ¢+{By(R)caplvapaiyl)-bit-y3-peridioiddylei-thidphen-3-yl-
ter SI l.ar dure.as described in Exanple 5,
o e T BLRERN &6 T om a3 (6.
br Og’ﬁ-sﬁlﬁﬁel)ﬁ pro@d(fs Rakys et dnEkampliyl2), sRPEN@xYIsc Ut attih€ from 4-
aci thyl este

behzs fxraﬂ]aatmmthﬁ] 31[6é3wmiéiﬁﬁbﬁl-%t%ippfme%aﬂ -Phegorrhsxyll-

?hen{)gy}( gut?fht‘ Q&M%ﬁ{y@ @ﬁ&l 184 M b 1% rh®ol) and 1.0 N aqueous NaOH (6 mL)
6-(5-th hen- 3- hexyl ] - phenoxy} -

ool ¢ Qobrk ey etgt-arl o mm%yﬁ@atmaphepza ybpignoxy)-hexyl]-
thé?l%y}[ ﬁﬁtgy h)él%lﬁ §95 g lﬂé hous)wlﬁlt 011]d ES(+)-HRMS m/e

eqjhﬂateokg?c}r-cgblﬂywms (MeHH)) 588 %hﬁg fdund%@ﬁaiﬂat i on of
4-{2-(2-et hoxycarbonyl - et hyl )-3-[ 6-(5-thi ophen- 3-yl - bi
phenyl - 3- yl oxy) - hexyl ] - phenoxy}-butyric acid ethyl
ester Asimlar pr oceduremnqﬂéqs;i bed in Exanple 12,
ste was used, startin

from 4-
S P STy A D shplor ity Eiopben- 2 -ahgnoxy)-
oxycar bonyl - et hyl ) - Bh&PRApHenoxy}-butyric acid

Step 1: Preparation of 4-[3-{6-[3-(2-chloro-pyridin-4-yl)-5-thiophen-3-yl-phenoxy]-
hexyl}-2-(2-ethoxycarbony-ethyl)-phenoxy]-butyric acid ethyl ester

A similar procedure as described in Example 12, step 8 was used, starting from 4-
{3-[6-(3-i0do-5-thiophen-3-yl-phenoxy)-hexyl]-2-(2-ethoxycarbonyl-ethyl)-phenoxy} -
butyric acid ethyl ester (179 mg, 0.26 mmol) and 2-chloro-pyridin-4-ylboronic acid (126
mg, 0.8 mmol) to obtain 4-[3-{6-[3-(2-cholor-pyridin-4-yl)-5-thiophen-3-yl-phenoxy]-
hexyl}-2-(2-ethoxycarbony-ethyl)-phenoxy]-butyric acid ethyl ester (52 mg, 30%) as a
colorless viscous oil: ES(+)-HRMS mv/e calculated for C3sHyyCINOgS (M+H)" 678.2651,
found 678.2650.
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20 butyric acid ethyl ester (216 ng, 0.31 nmol) and
phenyl boronic acid (152 ng, 1.25 mmol) to give

wa2qo2/02@92t hoxycar bonyl - et hyl ) - 3-[ 6- ( 5- t hi ophePEBER1008)060511

phenyl - 3-yl oxy) - hexyl]-phenox%é butyric acid ethyl
ester (110 ng, 55% as a colorless oil: ES(+)-HRMS
m e cal cul ated for C39H4606S ( M+rNa)+ 665. 2907, found
665. 2907. 25 Step 2: Preparation of

8tch2: Pparribnwy4-€2M1Ylchrbd3xy-6thlyH- I-M@ﬂtﬁﬁhﬁoybyrhh@-heﬁaﬂ thiophen-

but d A I
gﬁ%@gﬂﬁﬁ¥)g 5%L@EPPB£%6W%“?;§ :g igl ste;|g1m2; used,
st ar pigngilfrr ﬁ?m&lure as descrlbed 1n Example 12, step 9 was used, stalrtln%I from 4-
2- et hoxycar bonyl - et ;6 (5-t hi ophen- 3-
L’n{ﬂg [%(%F@%Pﬁ@k@fﬂ]ﬂbﬁé%@&%k -lipkanosylalkdxalle ethoxycarbony-
?@&g fppé%gcyﬁggpm ]agldrgﬁ?}l)est@pfjlli%:lmé), d.\b’)aﬁ%%dl fa( QN egq%eéﬂs)NaOH (4
{2, (R affendFey2etanlydxy-BhylE3 {{6-[BHi2aghbh bn-p3rifin-biy phrémgphdd-3-yl-

B Rl RS T e B 8 DR sotic

E|(+) Wlo@lﬂt&@ for 88,2810, STt " 537 2028 Youndd22.2027.
2009/ 024492 PCT/ EP2008/ 060511 -45 Exanple 14: 4-
{2-(2-C arboxy-ethyl) - 3-

[6-(3-pyridin-4-yl-5-thi ogham eyg phenoxy) - hexyl ] -
phenoxy}-butyric acid 5 Step 1: ggaration of 4-

{24-(23( ﬂabhfwaﬁrtbmﬁl-we@mr}msh{l@xl -gyipplann3-y1-phemoxyprhexyl]-
ophen-3- yl - phenoxy) - hgﬁ&{ %ﬁﬂﬂﬁy%:&utyrlc acid
e

ethyl ester A simlar rocedtr e "as scribed in
Exanpl e 12, step 8 was used startlng from 4-

S5 daPbory oS e R Rt E A ey 630 S hiophen.

B%ﬂiﬁhmyph&yﬁmﬁehoﬁﬁ}dbwﬁt d¢1ﬂeﬂryybmr onic acid (123

to obtain 4

{2- (éswﬁ@@equﬁw depeaipes! HzaExal[ﬂBle(le,2 Stepr8 wpsusgdastargng from 4-
3- PRRRIB- ﬁthld’ldhen-@hﬁ%b@xﬁ%ﬂlﬂ-Q%Q%Mbargb’ﬁ%fe'ﬂﬁrl)aﬁﬁ&oxy}

ester as an ye

9 amwslymerc(ap mgaﬂédmﬁlglr) A @ HABINGGS-Yhaepic acid (124 mg, 1.0
?%n”b&%t%car i ety S bany B S TS RO B lophgn--yi-
phdnexBhaxtyg ijne;l()xyljelxyyﬂle mmnm«ye_}smm% me, éi%jdasﬁa light yellow
S 30 PSCOTHIR AR SFRHPEY 1 RAR! Rr iy 6353908 found
625.09%&7et hoxycar bony-et hyl )-3-[6-(3-pyridin-4-yl-5-thio
phen- 3-yl - phenoxy) - hexyl ] - phenoxy}-butyric acid ethyl
ester (114 ng, 0.18 mmo 1) and 1.0 N aqueous NaCOH (6

g@e}a 2 PR pafatioh df 4- {2 (2- carboxy-ethyl) 3-[6-(3 pyrlrmdm 5-yl-5-thiophen-3-yl-
carboxy ethyl)-3-[6-(3-pyridin-4-yl-5-thi ophen-3

Pl‘ﬁn@mﬂehﬂm’ﬂ)ph@é&w}}b@ﬂlcp oxy}-butyric acid (95 rrg

S1% 4350 A OURT PN kS5 S ORI i o -
BE- Eﬂlﬂ)ﬁycamﬂbbtﬁylw [W%lﬁﬂrﬁdfﬁaﬂybﬁyhﬁbmﬂ 3-y313I1<ﬁlOXY) -hexyl]-
{)heng) 1(1)ty191£ a thcgrll re]sté"lr ()i|37 mg, B 2qpheol) anX 1. Oplg %Hl?e)(o%% NaOH (6 mL)
to give 4-{2-(2-carboxy-ethyl)-3-[6-(3-pyrimidin-5-yl-5-thiophen-3-yl-phenoxy)-hexyl]-
phenoxy}-butyric acid (115 mg, 93%) as an amorphous light yellow solid: ES(+)-HRMS
m/e calculated for C33H3sN20sS (M+H) ™ 589.2367, found 589.2366.
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25 hexyl ] -phenoxy}-butyric acid Step 1: Preparation of
4-[13-{6-[3-(2-chloro-pyridin-4-yl)-5-thi ophen-3-yl -phe

WO2009)024492 PCT/EP2008/060511

hexyl}-2-(2-ethoxycarbony-ethyh):phenoxy]-butyric acid

ethyl ester A simlar procedurée as described in

Exanpl e 12, step 8 was us starting from4- 30

{3-[6- (3-i odo- 5- t hi ophen- y’ﬁ‘?‘l“lpdﬁiszy) -hexyl]-2-(2-eth

04Y[Be6L 8 BdnzeL153] djoxpheyd-35fluo bubipheay 8-y Ibxg)-Rytyl B 34(2lcarboxy-
179 , 0.26 mmol) and 2-chl oro-pyr] di n-4-yl boronic

(aci d ?226 ny, eﬁl_yg)-p]l}ﬁaoggy -BuiypicAc b1s-s0d1um>s/alt

4-[13-{6-[3-(2-chol or-pyridin-4-yl)-5-thi ophen-3-yl -phe

no -
ﬁt@%%: Preparapo phdx fleetpbomgtheringtnitrpibisryl - but yri ¢ aci d

s - FRRE @2l PR s Prali G SRS UG Pl rom 1

®©d8-3265thpxy-35ifroibaozedd 81.05503. 6N\@n2AD AR 446D -phenylboronic acid

| EP /060511 .. - t e . _Preparation.of o
(Rops - EarBo D) AR S - Bio-srine PSRl iR Gesimp 5206 as
%1 ﬁrhb@;hh@ﬂlwhﬁe \ éidquﬂrgxmd Mbem% Iciélcplh&g;my(}: lrgbluag\r(bgo(mﬁ izg7 0645,

sim|lar procedure as described in anmpl e , ste
&%@d@§%8§4§tarting from4- 5 [3- ™ P
{6-[3-(2-chol or-pyridin-4-yl)-5-thi ophen-3-yl - phenoxy]
- hexyl } - 2- (2- et hoxycar bony- et hyl)-phenoxy] -butyric
Qepd: Brapyratien péd - {lugorfymethogy-binhshyl-aslming N aqueous
NaCH - - (1 2= 2~ t -31- -
13 o g ut Al i ERaRIORE B Wi isda sl from -
fihenoedenethoeyHitrpHeptexy}(7881mg;, 2O8anindl)( BRc dupt (7999ngad9.85

h whi t lid: - HR\VB | d
Ao aR b ol (£ o bmaR G g 5 2 S -Fhthony-
‘f‘qufgne,-ﬁl@m_hﬁ-(s$%n{g|29(g%?rﬁ@magn@@gwsl) ligffl;c] yellow ;oliﬁiz ESl(w]L)-HRMS

- - ri 1 N- o- -0 |+0 en-o- - enox -nex -
A A R T € PR R e i 4
{2-(2-ethoxycarbonyl -ethyl)-3-[6-(3-pyrimdin-5-yl-5-t

hi ophen- 3-yl - phenoxy) - hexyl ] - phenoxy}-butyric acid
etehydi: Peoppratiomos 3 nlierp-Jpiodeddmedons-bidiseyli bed i n

Exanpl e 42, 8 ' 4- : :
(o [0 T ut B RltRE T ERAARIG R0 REIY I st gy rom 3~
Brgroa-hothpkydihehyl- iyantne §940 bud, i 3 2cmenol Jdsetitry Initeist @45 me,
{20 TS0 oS, iR PY 4 Mk 25 kb RS 288 258 H3do-s-
nthoRyBifhexylqarbgmpbes) ek by kinodhoud Bkt etPy il TES(#)=-IIRMS m/e

-yl -5 -t hi ophen-3 -yl -, phenoxy)-hexyl] -phenoxy
sdleleigd for GeaPis YIFHRSERrT COrbung 3593495 o 11 ght
yell ow viscous oil: ES(+)-HRVMS nfe cal cul ated for

C37HA4N206S (I\/H-I—p + 645. 2993, found 645.2987. 25 Step
Stepdr Bprpprtipoaf dfflyero-5-iodo-biphenyl-3-ol

{2- (3-8 SRRl AL RYRRIL BB il .
(2 RSBREOUNL  a ERUe (0Pl AR o
fluoro-3-iodo-5-methoxy-biphenyl (1.1 g, 3.35 mmol), sodium iodide (5.024 g, 33.52
mmol), and trimethylsilyl chloride (2.12 mL, 16.76 mmol) to give 3’-fluoro-5-iodo-
biphenyl-3-o0l (1.03 g, 98%) as an amorphous light brown oil: ES(+)-HRMS m/e

calculated for C1,HgFIO (M+H)' 314.9677, found 314.9676.

Step 5: Preparation of 4-{2-(2-ethoxycarbonyl-ethyl)-3-[6-(3’-fluoro-5-iodo-biphenyl-3-
yloxy)-hexyl]-phenoxy}-butyric acid ethyl ester
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A simlar procedure as described in Exanple 12, step 9
was used, starting from 4-

w@ 2000289 hoxycar bonyl - et hyl ) - 3-[ 6- ( 3- pyri m di nPGF/P2058/060511
hi ophen- 3-yl - phenoxy) - hexyl ] - enoxy}-butyric acid
ethyl ester (137 my, 0.21 nmol)” and 1.0 N aqueous NaOH

(2o v eyerieg dn Fxample 13 a1eR Tovgy ussd e from 4
(@br}bhlopﬂf@m))wQetlhﬁ:&ydrbonﬂh:&[}ﬂ))(p’l}enbmﬂy‘tﬁut@rlc&a‘dléﬂ eth¥l&ster (1.67 g,

PR 3 HeS oy PUp ARt F b1-o LB BeNpObE aMpyRbtain 4-(2-(-
&%&%&ﬁ%n f&HgI2~35[%9(3231ﬁ@r0 M@d@oﬁl&&%ﬂégﬂ'fo %hexylgphenoxi

PCT/'EP2008/ 06 enzo
hutgric aeidwBiyl sstgn (224-g PRGY @s buhght@r@iflpwsnl)/% t/)) R¥§/ e calculated
fo% c@@ %fd%‘{ NGt Y7 ) o@NeaRsYh7RYbyr i ¢ acid bis-sodium
reparation of
-fl uoro- 5 nethoxy 3-nitro-biphenyl A simlar

5{6 P D5 R G g Rkt RIRY et € RS B g R RS Gsgyiony)

&myﬂ]ﬁ&naﬁgrmngnaaadfluoro phenyl boronic acid (800
72. mol ) to af

3 @&Paa@rﬁﬁdﬁw S‘%&F?‘ & BrpmelA2. stepsd v usgdoyartjg from 4-

O -
T
Qutypqa @gépﬁml @sﬁerdfz 23 g,3.17 rnrnol) and aqueous 1.0 N sodium hydroxide (31.65

B LT DB LA S B 0% S By e

phamkyhgmwnoamﬁ(lBb@p@ﬁ%Sam&h@ﬂng@metESHDH@WMSNWecMmﬂMed

oty APk L H O R 7] 1 5 e o

obtain 3'-fluoro-5- nethoxy blphenyl 3-ylam ne (585
as, an _angr ht yel |

B0 7) PrReionE i B ats| IR AN o Bjpheny1-3-yloxy)-
Eé@l]@(ﬁcax%syﬁgth%é%h@%@} -bab @R a2id Preparation of

| uor o- 3-i'od met hoxy- bl phenyl 20 A siml ar
pr ocAdimbargy: Owgterarsb’@&?rlhqd Ex Enpmplers: stepr 2yyasusedsstarsiag from 4-

PGl LA YRR TR BB PRS- bucyric

aovd(1)2, g,ankb Moé)smdlhﬂfnxcddiﬁdkhm(o]l 549l-ogoni8 A6i8 Gﬁiﬂln)g Bd7 rnmol) to

S L R P o T oy B R ESPly iR

eabeti-ahgigl phemoxGl dtyefcl 4id dVM‘&ﬂg 32%) 14 90 ambehBds white sohd
329.1192. 25 Step 4; Preparati

BRCHHIBNLS. 5.4 ISP e by o &1 ORSPHHO 825 B o s 2430
descri bed in Exanple 12, step 6 was used, startlng
from3' - fluoro-3-iodo- 5 met hoxy- blphenyl (1.1 g, 3.35
fiep|8) Propevitionof ddBde-(fDeafl g]digd152yl-Fimfboyo- baﬁndnyl 3-yloxy)-

LR G sRo gE R o e P uflBly,, °. 2 0

anor phausspengi OM-QMMEB -Ibenzh_ﬁ( ,3 )RS -yl 3-fluoro-biphenyl-3-yloxy)-
hexyl]-2-(2-carboxy-ethyl)-phenoxy}-butyric acid (704 mg, 1.09 mmol) in water (5.0

mL) was added an aqueous solution of 1.0 N sodium hydroxide (2.1 mL, 2.1 mmol) at
room temperature. The resulting suspension was stirred until it gave a clear solution
which is the indication of the complete formation of bis-sodium salt. The resulting
solution was frozen and lyophilized under high vacuum to obtain 4-{3-[6-(5-

benzo[1,3]dioxol-5-yl-3’-fluoro-biphenyl-3-yloxy)-hexyl]-2-(2-carboxy-ethyl)-
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cal cul ated for Cl2H8FI O (M+H) + 314. 9677, found
314.9676. Step 5: Preparation of

wa2§o20tQa92t hoxycar bonyl - et hyl ) - 3-[ 6- (3" - f | uor oPGFER2HOS/t60511

i phenyl - 3- yIoxy)-hexyl]-phenpgy}-butyric aci d et hyl
ester WO 2009/ 024492 PCT/ EP2008/ 060511 -48 A sim |l ar

re%:éfe(?}n éutfyfalg agﬁ%ls -S0 %.91’11 ke F)ﬁ%”rm"g,%i'w?) ag Qmorp\ﬁ/aus Wlsn?e solid:

ES¢fydHhMsSa/chalplaredfot €LHENG0R oMy Nagt 686.)520 hidnad ¥§6.0525.
utyric acid ethyl ester (1.67 g, 3.54 mmol) and

3" -fluoro-5-iodo-bi phenyl -3-o0l (1.01 g, 3.22 mml) to
obtain 4-{2-(2- Example 18:

et hoxycar bonyl -ethyl)-3-[6-(3"-fl uoro-5-iodo-bi phenyl -

3- H{&HCarbayy- ]eﬂwl)e’nbécﬂ -foxoiSypyridincd-yl-biphgnyles yloxy)-hexyl]-
2.24 999 I S(+)-HRVS m
galculgted /2o?SC25th 8%3%k$ﬁ§??!93§.§9%2, founde
727.1902. Step 6: Preparation of
- b 6- = f | d
Ay B R S Er 5 ket R s TPl A 4 2--

@arrb@;qdahgzl)as[6d(eselﬁmb>eﬂ1dd¢ tplsngl-8-ylaky)Sit £yl |- havwsy pdatric acid

;
flté%zrég',ng%&f}ggr%mld@rw [bproquig geid 466 ey muglytpebipip 4-{2-(2-
E‘eﬁrﬂ&iy-@thylggx[){j)(ﬁ hﬁﬁ&ﬂd—S-@FﬁéﬁﬁW}l‘ blphlénsy[ B?l&@&ﬂleﬁﬂl_]%henoxy}

ester aqueous
hg,t@m@g(pld é2§{ glg, B50) mign qr@or@b@@, wite solid: ES(+)-HRMS m/e calculated for

Yot ) 4f 1 uor o- 5-i odo- bi phenyl
é i{2}(01\5;8/ ?jﬁ()%ﬁééh%%lf} (ﬁ?{/rl c acid (1.86 g, 91%
as a |ight yeIIOM/0|I ES(+)-HRMS nmle cal culated 15
for C31H34FI 06 (MNa)+ 671 12761é Jbound 671.1271. Step
7: Preparation of 4- xa
{B2-62- (ﬁrb@yzahgzl):sm Wiﬂmﬁo-)sl-ﬁly ~irldlo8+y®)-bipheRyly3-yRxy]-hexyl} -
oxy)- hexyl]-2-(2-carboxy-ethyl)-phenoxy}-butyric acid
A simlar procedure asPherGY)BEicacanple 5 step 2
was used, starting from4- 20
2? (2- carboxy ethyl)-3-[6-(3"-fl uoro-5-iodo-bi phenyl -3
iy praeodyirq aspslesqiorg in BaamplecS, stepi Hvas pscd, startigg from 4-{2-(2-

%$Q%%F§])_%?¥@E u§1]0d5 R blﬁﬁéﬁ'yl-’i’ %&)&}) %69391 9h£n%lz§} IEEgt!ymc acid

@lﬁang6)HﬁmhanzmﬂﬂfﬂkﬂDDXQMMﬁmyba&d(66ugr@Sbmmnﬂmyid@mn4(2-

Bty b S R hd - BRI kT phenoxy)-
ﬁﬁw& iRV kg3 1:%) @Métﬁdrﬂ&pﬁ@[s 1@8&@%@0 HAMESB)HIRMS m/e
665. 2521, found P 8: Pre9arat|on of 4-
eajeylgged @rﬂéﬁlﬂ@WQ@](MJ@I@él 6@ %323 oupd 66P-4/81-pheny! - 3- yI
oxy) - hexyl]-2-(2-carboxy-ethyl)-phenoxy}-butyric acid
bi s-sodium salt To a suspension of
4-{3-[6-(5-benzo[ 1, 3] di oxdixample 28: - f | uor o- bi phenyl -

g{;?gx)((;-é}%é"ﬁ1131&@gélh%g @%ﬁm‘%ﬁ éll)p(@ﬁgﬂ%}’e:fx{ﬁ %\Rgzr-&a%oxy-ethyl)-
added an aqueous sol ut pbenoxly}-bubyri¢ scddli um hydr oxi de

(2.1 nm, 2.1 mol) at roomtenperature. The resulting
suspensi on was stirred until it gave a clear solution

Btbah Piepatafien bn8ligRi-5- @ire2phdnbe conpl ete formation of
bi s-sodium salt. The resulting.

To a solution of 1-iodo-3-methoxy-5-nitro-benzene (8.2 g, 29.39 mmol) in
methylene chloride (600 mL) was added 1.0 M solution of borontribromide (58.78 mL,
58.78 mmol) in methylene chloride at -78 °C. The resulting solution was stirred for 30
minutes and then the cooling bath was removed to warm to room temperature. After

stirring for 15 h at this temperature, the reaction mixture was heated to reflux for 4 h in
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solution was frozen and |yophilized under high vacuum
to obtain 4- {3-[6-(5 benzo [ 1,3 ]

WQIR@R0244%2 y| - 3' - f | uor 0- bi phenyl - 3-yl oxy) - hexyl| PCREPDO%e60511

rboxy- et hyl) V\D 2009/ 024492 chl'd EP2008/ 060511 -49
phenoxy} butyr| c acid bis-sodium salt (748 rTg 100%

qus whi t ol i.d: . .
G3ioE D SRR B ekl TR kv R o BISRTispfraryes g diluted with
6'8@r 2H®5ML) zE)d&thE hethk®neThloride was removed under vacuum. Then, the

2- (2- Car boxy-ethyl )-3-[6-(3" -fl uorq-5- in-4-
B ﬂl@ﬁympgwgﬂo Wy d&ﬁéﬁ figﬁ%)g el iorined cther
SitFictsaler® WRSKRAUL Bh aﬁn@mmnk(gdo hil) EXRPHR Rgarid BRerdwas dried
was used, starting fromi4

):i @a&xﬁremmﬂgnegmpewfate, ﬁltar@fioa@qoa%ﬁ@tqsiﬁé mgguozThe eage
)esﬁlﬁéWa]s B Hﬁ&?]ﬁ% 51}/ fdco ng g é:gflaﬂm( %%J@]gggvnh(q ;&A%l hcetate in

pyridin ni ¢ aci
bdtaaentodbbfdin B Aodo-5-nitro-phenol (4.8 g, 62%) as a light yellow solid: ES(+)-

ERNIS K Fhivlakit o GrahENG; (UBEC 787 BYER, oyt sy Dae !

as an anor phous white solid: ES( +)-HRMS m e cal cul at ed

tg%ral:ﬁp%%gg‘gggg?ﬁ'({%@(@@t%ggg%{ y?)ug-% ?%—10 0755 ﬁltrolpshenoxy)
flé’a;yi]f-llkﬂé%%}5b1(t§q*‘b hadetnyPestds) - bl phenyl - 3-yl oxy]

enox butyrfic acid A simlar Jor ocedure as

des cAl SHédaI’l mommS&esprlbﬁd apEzample 1% etep Tsvay useptdrtipgirom 4-

L BRyR YDy s o POt D e WA Sl igr (939

19.82xynhd ]y pinkedrdodp} S-bitoyphenob@i fg, 18116mmy)) t6 affBrdAaR)2-

%@gg}crqrb&? geth%l%%c[go(ggglgpc é?tﬁ'i];(?—}) gloxgghex%lﬁghewg%r})-bﬁtgric acid ethyl

¢er] (8.7 g 7ave) a@a(ll@,!hl- yolidal oib BY() - HRPS AYE caletatoR Wdr-@ePI%INOS
yric acid (35 ng, 31% as an anor phous

%Méﬁt) @5& ?7&\% g%‘P‘iiQ% ES L) - HRVB mie cal cul ated for
C39H40FNO6 ( MkNa) + 660. 2732, found 660.2735. 25
Exanpl e 20: 4-{3- [6-&3- Benzoﬁi 1, 32 '
ateeﬁol’re@aw1050é§r~r{ﬁc[i6r( eyl bRddiosa))S-Hekpitjo-phenoxy)-hexyl]-2-(2-
acid 30 Step 1:
mr())?w{e}lot%i[il Pé&){}/ﬁ%ﬂé(%&é(g }%ﬁﬁﬂﬁ%}d ﬁ”%lyelde 0 a soluti onpof
1-i oﬂmarﬁrlnqirhmdwdiasrdesarmebeamEemmp(eBlZZ s@gp PaBBedmdr)ing from 4-

B T N R BT N

ned Bbhlyﬁéb@erc(b |6Cg" |ld®7aﬁm0178n&:benEbF1 $]ﬂ$dxbt-5%b8ﬁinhﬁ ao@cﬂ (3 45 g,
was stirred es and then the_ coolin

wkd4 ﬁé?ﬁ)‘)/%baffoéd \ﬂ/a{“3n£6r(é tf%%%lt%%é‘?lai dire nltN’P]éﬁ‘rméB) hexyl] 2-(2-
§t'hb§§c'aﬂﬂ)n§lpéth}l§ tpheﬁﬂxy‘} mu%/rfc%ﬁﬁét%llérsﬁr (4 V\% 733’)@)35§ ap%ht é/ellow

m xture was to reflux 2009/
p@:ﬁlEﬂgHBMS)g%qqculated for C36H43N010 (M+Na) 672.2779, found 672.2773.

Step 4: Preparation of 4-{3-[6-(3-amino-5-benzo[ 1,3]dioxol-5-yl-phenoxy)-hexyl]-2-(2-
ethoxycarbonyl-ethyl)-phenoxy}-butyric acid ethyl ester

A similar procedure as described in Example 12, step 4 was used, starting from 4-
{3-[6-(3-benzo[1,3]dioxol-5-yl-5-nitro-phenoxy)-hexyl]-2-(2-cthoxycarbonyl-ethyl)-
phenoxy}-butyric acid ethyl ester (4.8 g, 7.38 mmol), zinc dust (2.46 g, 36.94 mmol),
and ammonium chloride (3.95 g, 73.88 mmol) to obtain 4-{3-[6-(3-amino-5-
benzo[ 1,3]dioxol-5-yl-phenoxy)-hexyl]-2-(2-ethoxycarbonyl-ethyl)-phenoxy} -butyric
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-50 order to conplete the reaction. Then, it was
cooled to roomtenperature and diluted with water

W@ 1@9/0244y2 and t he net hyl ene chl ori de was r enovRCI/EP2YES/060511

vacuum Then, the organic conpfund was extracted into
dlethyl et her (2 x 100 nL) and the conbi ned ether

SHLRAS] Rt S0 RART ot e dCliPF o3 ESLO AR AR D N tated for

andhasOuMIsH) T @itoe000D] fouad 669.0800d0 concent r at ed in
vacuo. The crude residue was purified by using an
| SCO 120 g columm, eluting with 0-15% et hyl acetate in

beyan 9&135&1@%@41{3%1(94@@; mB;dl@xdlfl\}!EﬂOﬂ -iddd- &eﬁbx;?%@;yl] 2-(2-
as a light yellow solid nm e cal cul
ﬁt@pxm@wﬁpmkﬁhylﬂnphsmxzwumwmdr Shrlestee3. 9162. 1o Step

- 2 Bl drpr e n Frample 1B e i from 4

{b[l@ﬁbxm)no Frbziyo] 1, p ek §iphbud xpn-hex dlb-2 el 2 et oplycabom-ctyl)-
e§10ﬁ§}reat[1) ryglg g{:jiﬁ ﬁar?sggr?@%@ In%??.SIS%)o(ﬁ,n?odleun} 121ftr1te (%)5 r7ng, 2.79

dadlf ahd pmsdﬁﬁxyd&dé(ﬁ(letnhgmmam@nyb affolyd-X3phenoxy] - b

‘geqyzret:@ 1%:%3 # léﬁgmﬁﬁ%ﬂ@x@ -Bexy: yHig2- ilgwggy%%yg?%%)henoxy}

ButlHe bdd %ﬁlyl ester ﬂ145 me, 13%% asa hght ellow oil: ES(+)-HRMS m/e calculated
c?, 5-ni tro- phenoxy) - he

et car bony 3/ %

By IR ENCRI DTS BB EhasdRyROdect o (8.7 g 7306

as a light yellow oil: ES(+)-HRMS mle cal cul ated for

C29H381 NO8 (M+H) + 656. 1715, found 656.1721. Step 3:
E’l’eﬂfﬁlPad:pamnloofofm—{q B-€3-p6zO3, 3]kiﬁ)lmb5-[yl -$;pyridin-4-yl-phenoxy)-hexyl]-

R LR bl SRR e S Rl
esten s&nﬂdtﬂ'ﬁrb@dduﬁ’fe??;%tﬁtlﬂgﬁd as Edampld 105 dtepr8 WxauRl estardng from 4-

f -
TH 0L neoky SiisoRynt srge PhaRpE-haot b2 st seghagmby))-
gﬁ/e)no;i‘?})%ﬁf]ryn@ Q@iﬂ%ﬁ%/}l chut 08r7' 031(2' rgm%bhﬁﬁh pFRUBL4- 9@0{%11% acid (45

enzo bofonic acid

-yl
8, 0,56@1m01 o qﬁﬁordrﬁn{%[@eﬁ @[rleB]de{)lé -yl-peyridin-hghpleenpxy)-

e?’}@)l(g BZC, Ft;&g %@@?ﬁ%&ﬁrﬁeﬁd dngrter ﬁ?}l mg, 63%) as a

hghtgaelmw oﬂ ES(MW dailcgdtﬁtecyblr ok 4700k (MEH) +¢82—R\7§ found

g%;@@(:ul ated for C36H43NA o (MtNa) + 672. 2779, found
Step 4. Preparation of 4-{3-[6-(3-am no

- 5-benzo[ 1, 3] di oxol - 5-yl - phenoxy) - hexyl ] - 2- (2-

et hox;i)car bonyl - et ylf?’&henoxyﬁ butyric acid. et hi/f
espel Prepapetion afidar bear - Hdiogak ewi-Bayridin-Ekapenoxy)-hexyl]-
2%2 c%b%ky%th?@spﬂéﬁ&gﬁ} lﬁftﬁﬁé Ahg from4- {3 - [6-(3

5-nitro
pheA@xryylarrmﬂgﬁd}lrezaS(dZS@thqdXIyEaalmplwll stepyll yas used, starting from 4-

g’i‘ ?%331}28?123’]2})&0% 3@ sgﬁ% )%ztl he; ggyg}&{%(g nfz ﬁ?cmgg&ga’rbonyl

étﬁByB honoxy3-WB8yrivmeid cthyl astat &L‘hrng ({ 82 pfindl Baahi .AN &queous sodium

RRBE90E 6 it ety S pensell 2 gl wargin--bohghgroxy)-
@i@;&p]ﬂp@/ }:arbbﬂd}t ythiyD- p%&@@%u@ﬁﬁ"&?d @@Eﬁ@%ﬂ@@&/s Qﬁ@ﬁiblphous white

aC| d eth este 3. 99 6g 9y
@911d §(5f() q:q:fﬂr 'é‘é;gN Ig(M+H) 62 274 found 626 2748.
Example 21:

4-{3-[6-(3-Benzo[1,3]dioxol-5-yl-5-pyrimidin-4-yl-phenoxy)-hexyl]-2-(2-carboxy-
ethyl)-phenoxy}-butyric acid
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C36HA5NC8 (M+H) + 619. 0000, found 619. 0000. Step 5:
Preparati on of 4-

W@ 200p6244%2 benzo[ 1, 3] di oxol - 5-yl - 5-i odo- phenoxyRcTER300§/060511

2-(2- 5 ethoxycarbonyl -ethyl) - Q?enoxy} butyric acid

ethyl ester A similar procedur€ as described in

Exanple 12, step 5 was used, starting from 4-

{3-[6-(3-am no-5-benzo [ 1,3 ]

HicpX 0 Prdpafahien oRY){3H6X$itkenzb ( ,Bﬂcﬁdihﬂ-)ﬁyﬁai’( poaiiyl diethyllphenoxy)-
heno -butyric a t hyl ter 960 1. 55 mmol ),

. Sl P C@rwg ‘?ﬁiﬁ TRy rh%v(r§c ach i i e um

i odi ﬂ%ltﬁﬁ#f)rg&dm?e a@%eﬁ@ﬂﬂeal it PxAmpR 1, 4tep{8'3Wf156us%§ thQtlng from 4-
benz %} 3] di oxol -1 odo- phenoxy) - hexy t ho

X3t bbenzol led lipxpl- éwéédsasjq ph@wy}rh@XYé]cMZ@th]ﬁyycaémnéi—ethyl)

AR T R B RS o i
@&23ng,8026 mBiodptoGiffoRt ¢{dr[&t(B drnzf]1,3]dioxol-5-yl-5 pyrlrmdm 4-yl-
%e{“ﬂégﬁlﬁ(xs 1]%&2 eél%k}?’gadbonypeth?l) )falhenoxgﬁ{ bu%;rlré a%ldy ethjﬂ cster )((31 mg,

2t%Paeh hgxma@b@myEsem)mRMmmm}mmby iy (H IOk @)

. A_Si rocedure as described in Example 12,
§§%§3 HE§2é3 %tartlng from4- {3-[6-(3-benzo |
1, 3]

di oxol - - 5-i odo- phenoxy) - hexyl ] - 2- ( 2- et hoxycar bony|

SepRy Pyepalr@h@m @ﬁﬁ{Bﬂét(ifrhenzcﬂd:ﬁ&ﬂl@sqﬂ\;ﬁl yles peim{ddr4rig;phenoxy)-

Rend i IR0 RV LR 4 Mot aci d (45 o, . 36

4- { 3A[stm{l8-hecedlofclasIestirtedlin Bxginple- 1y stepi wds yded pittiox from 4-

?@e%ef 3 boppbL einsel e Sangimidiond D heRskYF o (3 pihoxycarbonyl-

abiy/0-phtiidy  amityeic el(cfletH?l ,est28926 @g, @12 hingd1} ar)(% D oWaduiebus sodium
e calcul ate

E&O@éw m#gi afforééz{%b%& L@@@%H Hdlowbﬁai étnyalﬁn@m -4-yl-phenoxy)-

Ay P 2-62- (:e%b@?léﬂi%g pﬁ]:l%)@’}odu’tyﬁlc)’a{mcpc I@YIﬁg d7'9@/‘)4asléh 2RHOER s light

y) - hexy carbox y henox tyric
R AR

#dlogv whﬁa Eﬁ(ﬁrHM@ﬂaﬂa@ el2@ 2¢.2791, found
§£§ oy, Was used, starting fron14 {3-[6-(3-benzo |

dioxol-5 yl -5-pyridi n-4-yl - phenoxy) - hexyl ] - 2- ( 2- et hoxy
carbonyl - ethyl)- phenoxy}dgﬁgﬁﬂlg acid ethyl ester (45
ng, 0.12 mmol) and 1.0 N Eodi um hydr oxi de (4

MLY-(2-@2-& drB6y-ethyl)-3-{6-[5-(2,3- dlhydro benzo[l 4]dioxin-6-yl)-biphenyl-3-
4-{3-[6-(3-benzo[ 1, 3] di oxal ri di n-4- yl - phenox
y) 30 hexyl]-2- (ZYE’éVbB%V’J}ePh%WbPE%’GMQ%ut yric acid
(22 mg, 549% as an anor phous white solid: ES(+)-HRVS
me calculated for C37H39NO8 (MrH)+ 626. 2749, found
826,12 Prrparation afipil & {43-biora-S-(263-¢idyderhenzgl 1 ] dipxin-6-yl)-

SR B PUL Aot ARSI TRESHLbig o e
2009716 244RFoPCT 3 ER2IDAGIABGFbHoberm2nsStlel d,:5.Pmepdy iatdrpn
Brlavdrg e (o P LIRS o Pl RBLY S B hevancs

XYY °C for 5 minutes. After addition, some whlte prempltate was forrned and the
hexyl ]-2-(2- ethoxycarbonyl et.h buty

phenox
%}@p%mémws sigied forpd G miutgsrat ﬁr%%@mﬁfaéurasT%@s 8 .Sfplaté%p ptanhydrous
EXeRbRdd 2.6 8LER. BmiRT) MaRFros Ahd EHIGridd QM We-obtained by heating

commercial zinc chloride with heat gun under high vacuum until it melts and then cool
down to room temperature before dissolve) in dry tetrahydrofuran (8 mL) was added at -

70 °C. The resulting clear solution was allowed to warm to 0 °C by removing the cooling
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5
{3-[6-(3-benzo[ 1, 3] di oxol -5-yl -5-i odo- phenoxy) - hexyl | -

WQ@2(02/0aubnxycar bonyl - et hyl ) - phenoxy} - but yri ¢ BCT/EP2008/060511

ethyl ester (47 ng, 0.06 mmol)_ar
pyrlmdln 5-yl boronic acid (32 ng, 0.26 mmol ) to

ﬁ E‘g[r [Fepy2isdrasipt Maply buidiborylifens-agsiongipg|ladiym(() (288 mg, 0.5

?iﬂ&ﬂ))a\(t}d)tﬂgtebs?’lbﬂolsﬁnﬁf (&Bhﬂg&)@dﬂﬁﬂﬁg)iﬂn ey ﬁyliahyqﬁb ﬁmm(&s} mbYwas
ric.a e ester 9 a

e BT g Af B SoR P PET BAPE AT eADLHBREH o M) b 2-L6-(3.5-

Aﬂ';%rcﬁﬁ&gﬁé’i%?%eﬁwmdz 3t113§§c7arbo%tyﬁBth§I) ﬁe&&gx} Eﬁdtﬁﬁb £hid ethyl ester

nzo[ 1 | 0XO0 rrm
6?x 2 41% sagmql) pqry 1@@%@@1@@@1 hlyﬂ f)lmeé%@R Wmmﬁqﬂh?/ywraw@ﬂ zinc
ﬁdﬂndgﬁ d@f QERLNE: @F}@a% o gc?o%& E&ﬁﬁrdtﬂre%ﬁé‘}é'sﬁuﬁ& brick R 9

was use tarti‘ng from
§Bp¢Bidm3wibdratidlo 3pfﬁ56’€oﬁ0¥ 34 1l Thenpheirodation ndixtyre wh&acm))led to

krb el e ef r SR BT Gl g BNt b oo mo)

$B@ib1tgﬁmc ey thpouhdieay &tfﬁbﬁedtlﬁxo&ﬁfym aébtate (3 x 75 mL) and the cornblned
6(3benzo%(§]d| %/ gwgrlm in-4-y
6‘583%‘5110 eERSH e Y hed e mé%'yl 1 (A0SR ] Bﬁf%ﬁmcclam afere

A& 67&{ aIZ o RSB STRY RINRESink B4 tionYsTithOYY dg@nt and
ES(+) - nme cal cul ated for C36H38N208 R;H

mem;pn of e lvzot gove. theomde prealipl \@hlglzwas puri 1ed by using an ISCO

%0 %T%ogllgngg@nlﬁggévll _%?(?J %] eeﬁi}lﬁ _9(@6}&@ il Fexandd YW1z Qe[g Z{Qj [[3 -bromo-5-
§2, Dxihiydivebgnizp Elpﬁﬁdimmny@—ybtﬂlgend)w] deixdl } A3-(Ste@tpxycarbonyl-ethyl)-

P - [ 3- . . o
PRFPT Sl &g ST esr/aTOrweAA] 1 aid asliny 81 F5CH-HRMS mic

@eh@nawIorr(e;xmLSBr(()Q(MQNequ&ma(r),tmmd 78t gll) - phenoxy) - b

utyric acid ethyl ester To a solution of

3, 4- et hyl enedi oxyi odobenzene (1.31 g, 5.0 nmol) in dry

S{%b na bye%l%yﬁ @P4g§~%b6lt§)(2 Wacﬁhﬁgg%@nibwujd{éilh%hylyméﬁ@nﬂ -3-

hexanes

ﬁbﬁm}@@yl}Aﬁ@retQ@@mﬁb@ml -yt phgrioxs)-putertir peid sthyl apter
for {‘ﬁdsoﬁl@‘énto?ﬁ i S{ﬂréz[@ed%ﬁfn% ﬁ&p{or €e%z{>ﬁr4r]§‘36ﬁ&‘ @g Yéphenoxy]-

at Ion O

hexyt} - (ﬂq(bethd:@rc@ﬂaoﬁﬁl ghyl_l.’phéhdny)}bl)lty(lalahlylchtMSstzﬂ &9 mg, 0.27

i) P e Gl SR gor LA speRure under
floben antbspined 1en) tetrddymighenyIphes hﬁﬁrﬁﬁmaaluﬁ@o)t(eg R 0.07

di ssolve) I n dry tetrahydrofuran was _ added  at
Benoppwes addqd at wem) femRgratyre 4pd %Ha%wlt&@ lwé% yallqvoiRlatigywas heated

waggnct ohDstferddVof & Hﬁﬁ‘dté@ At I@l’ﬁs %d QQOM@O@QP}?A@% If88hic acid (99
PCT/ EP2008/ 060511 - IR a separate feaction

fnga@, B2 nyhel) a1 ﬁbmqb (3 d?éaevaa@éql@nfe paed bjda §olp0yn pLBE@iurg carbonate

,We ric 8r (g'sprgi‘ (‘ﬁl)@ I?és%ﬁn%ﬁ?%%t 9& d)v% p%%r# was stirred
fmdérh atirtfhog é"heratther @achonanjzarratas eoalnd ta toem tempartagate and diluted
bt e RO )3 it e 0mb e e PRy Y B SRR S the
BQueyhs RYErirdscexaattdd alithydthy at@4te (2 x 20 mL) and the combined organic
extracts were washed with water (100 mL) and brine solution (100 mL). The organic
layer was dried over anhydrous magnesium sulfate and filtration of the drying agent and
removal of the solvent in vacuo gave the colored residue which was purified by using an
ISCO 80 column, eluting with 0-30% ethyl acetate in hexanes to afford 4-[3-{6-[5-(2,3-
dihydro-benzo[ 1,4]dioxin-6-yl)-biphenyl-3-yloxy]-hexyl } -(2-(2-ethoxycarbonyl-cthyl)-
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5(2.56 g, 4.0 mol) in dry tetrahydrofuran (10 ni)
and the above freshly prepared zinc conpound in dry

WQ eaopatwdy of ur an at room tenperature. The resuPCi/EB2008/060511

brick red suspension was heat f to 60-65 C for 24 h.
Then the reaction mxture was cooled to room

ted rated
RRTRE Rt B0V st G bk o DR S8 BoTRE il fRms me
eaiwlaedﬁd (. AHQ O (N CEL723398( Bund 757.84)5.and t he
conmbi ned 10 organic extracts were washed with brine
solution (200 nL). The organic layers were dried over
SféB)Bd P%ﬁraﬁaﬂ BESI U2 hHbbRY-8the s f{esi[s (@Bidg{ydecf bé8[1,4]dioxin-6-
dr gent and concentration of the sol'vent gave

vh 11&169111«33 -wrloaulrbex yhhipBenogwss birie ﬁ¢1éd by using an | SCO
80 9769l ﬂﬂon SF &Iﬁﬁ qg [F\"éﬁ H. {cgﬁ)f(gcfobgﬁ{% éﬂﬁ&zlﬁl%eyl Biphenyl-3-yloxy]-

hexanes 0 I'SO

b@syi%}—dﬂ tBrcthoxweriwoyl-dthy)- pﬂemw)‘rbﬁtwb peidtvenoxytpr (&g, J0.04

sty PaThpTYERL Y Bt s T PIRPEIR MBI & AE) & room
}atllrﬂal\/ﬂldﬁe@ltlﬁ@h&pb@ﬁcﬁﬂwﬁ@lﬁea@&lﬁéﬁ%%t an*tNﬂ%n‘lxiure was stirred
re ati1.on o

1 ound.719, 2191. Ste
{06 15 Ton. g drq%g}taqrbmaewa{af Camn%eﬂ agd %e)reﬁ ?Mhh’éed with
¥hxylo Rex xﬁ& e>&1?ac(ea vﬁ%M&ﬂﬁﬂ}%H&Wb n&t) hy kem&té%9>fﬂéﬁtTQqﬁlpurltles

ric aC|d eth ester 20 A sol ution
}J/ihf aqueguy tay@rwshﬁgi withilfy rhddlf@éhlﬂﬁF acid]agil i pregpijatyd white

R Mou. we st s RS CoRa0al) Thrgpyioed el
acctade ettinets vest evasiicigoitinrindsadttionni¥o In)L)l amd the organic layers were

i.met h th d
A R ol oot e Ebi RS e el O e lont afforded
ﬂetpf@ducsévhfcgm rdydtsalweé Iilhdttd%&))n}itaﬂld (adhymrgl) diluf&l Wwih lvxltate@ (3 mL) and
a a roomite erature an e resu
[“’“h%m% d&aﬁegwaﬁlm t%‘%talgg‘a@eé -Gsbqxy- ety l:3a{r%[5 -(2,3-hydro-
§$ﬂ26[1e4?ﬂdf09'[n 8- y'[ﬂ-lﬂﬂﬁ&rgl 3%tloﬁ)’}lh%xg?fﬁh@ﬁ’oxﬂbﬁﬂjriéta'cﬁﬂ19frng 79%) as

phenyl bor oni ¢ "aci d i n et hanol

mamm@oméde Sl BYRMS 9ol ORI UORS . (V-Ne)'

@fﬂ@ 0.82 mml) in water (0.5 nL). The
resu t F%%?g yel | ow suspensi on was stirred for 24
h at reflux Then, the reaction m xture was cooled to

roomtenperature and d|Iuéf Wﬁg water (20 nL) and
ethyl acetate (30 nl) ¥R ayeer s were separat ed

and4-the- @armgealrif 13a86e5- %ﬂﬁdﬂn&ﬂf@b&ﬁﬂ)[%}dioﬁhfmyl) -4’-fluoro-
X

acetate (2 and t conbi ned organic _extracts
wer e washed wPithepsldwloxybbexrl)-pherpxp)-bbyricaddi on
(100 nmL). The organic |ayer was dried over anhydrous
magnesi um sul fate and filtration of the drying ent

St 1: Peaparasipn of 44 brd 064 81(V@rdihydio-baoand | ékh@iltl-lﬁeylbé?ﬁrl@@-

LS YPLAOR, L L B0 e R B s ot e

af f oAGiAHrPré&edute {s2eScrdod in Example 22, step 2 was used, starting from 4-

(P04 Geeneob b ML oXL 1t o BReils 3l R
BGAJR2A81- &6 05-bhenox§ A btyeio axi)et Bl eytet ?geemgi oezﬂMno 1) and 4-
ester (85 ny as a light brown o

Fiaroisre b RnisekbAl | oA B 53048 guydro-
E&&o?ﬂgﬁmﬁi &R/ - fﬁ&@%ﬁﬁ%hﬁm Qoxy]-hexyl!-(2-(2-ethoxycarbonyl-ethyl)-

car boxy-e
{)l&—npw)ewtsmdam dihgl tﬁeérriéﬁ me4pdioprs mlight yellow oil: ES(+)-HRMS mv/e

calculated for C43H49FOg (M+Na)™ 735.3303, found 735.3298.
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5 yl)-bi phenyl - 3-yl oxy] - hexyl } - phenoxy) -butyric acid
To a solution of

wa 2403034893 5- ( 2, 3- di hydr o- benzo[ 1, 4] di oxi n- 6- y| PCEP1v081§60511

| - 3-yl oxy] -
hexyl} (2 (2- et hoxycar bonyl - et%yl) phenoxy) - butyric

G %, BB TRl T 6 Rondaihi iy o e paR iy Mdloxin o
yk)ar’nﬂubﬁﬂ‘p@hatyMeylo{ﬂehe&?E}L@Heh@;gy)éhmspmncbn was heat ed
55. C and t he d 1qg for 5 h.

to 5 S st e

Then2 Serﬁéarrpéaadfws:ﬁewﬂaeg ﬁéawah@nﬁwgt Jopasygd figating from 4-
[£$6-E5.02 YWRthydid-béee 1vw ta)xuiA@Iy@m (b rotblprRAE- 3&%&9}2&&@1} (2-(2-
W th dlethyl et her to renove G%fneu

pthprircatboayl ethﬁh@hawerbbgtyrla;a@ﬁ oplesd cefer F0rmed- U mﬁloj) apd 1.ON

Mi géﬂ% %%Ici:u 519 rrE)1 vvgss ﬁ{etittr act 121[14? ?n?i 0 %ﬁf}i&g@z? a 6é[5( (-3 dihydro-
B&znl ) 4]dibxen- G-Q’lfﬂb4 H@d)re{bll}yienyla?c sgloay Bhesll r-plidexyebwyric acid (25

%‘%55%) T ‘ﬁ%%ﬂ@%ﬂﬂ%fﬁﬂﬁ%  fog GyoHFOs

fk-Negtg7oreandone®at67sf t he sol vent afforded the
product which was dissolved in acetonitrile (3 nL) and
diluted with water (3 nL) and |yophilized under high

vacuum to obtain 4-(2-(2- qanhgpiy 26t hyl) - 3-
{6-]5- &j 3- d|h dr o- N
b‘éé‘@ axPenyost Ml)éi {6-)3- @ rihygdro-beyrad k] dipsinyg-yD Fhpyridin-4-yl-

L0 s, £S5y - riRhendtBI- it p Aoy SRBERING o (R +

20 661.2772, found 661.2769. Exanple 23:
é‘[—e&% gfzeé)g%hglg)é§ﬂig QX' %T_(g,gicgﬂy({rg _bg:f%io:ii 91 ({] Y<th ar ﬁ?g 1L11n 4-yl-
pll_ld@lbﬁyl])llllex§}}YQ-QZF)éﬂhoh@@ﬁ%&wpbﬁﬂgxyhetbb{y)ﬁbm@rla@¢1d Byl Step

Preparat|on of
[ B-stpilay MPWareoas ?9—26)[34 iy EyRmRlet2s stepy2 was ysedoiyting from 4-

E’e p@f—'ﬁwon{’o yJ(@éydlh;hﬁe%kﬁzoq?41&ﬁﬁlagyaygﬁéxﬁgwhex€d - p

noxy) - butyric acid ester r 6cedur e

atbomﬂqombb@thylbrp@mwumc agidegphy? colas(1d8 ees, OSQIaTntnplr) nd

LA g L U0l TP i

b¢moﬁdy¢]drdxm§4yl)ei byﬂldlnfzflhyalqmey@xﬂtheyy]}é ezettiorgdaytionyl-cthyl)--
t er

naxx &yﬂggdl% etélﬁl NG %% gg? éia#l H toyeﬁgv%%ste oﬁé’dl') HrMS
Ard Sl dBatbd fdr L, 3HANOK AVB-H)D692.853 1, Tordld 696.3526.
d|0X|n-6-y|)-4'-f|uoro-blphenyl-3-y|oxy]-hexy|}

- (2-(2-ethoxycarbonyl -ethyl)- phenoxy)-butyric acid

) | |
%F)Q P?egaﬁ’floﬁ 8b4 r@a(z %ér%i)xyiét gp [3. Cg@‘{s g@!s d‘ﬁWd% loenzo[l 4]dioxin-6-

cal cul ated f
i35 m@tm 4fmh@|nom$hs>gg}}ph®5>vabmg/a@@4492

PCT/ KR ﬁ‘gcar gr?e%i!u]e g8 qegég)e@lr?ﬁxgmpﬁrﬁo Q{eﬁtj A 1?sed starting from 4-

4- (2
[B{¢-B3-(23 fﬂihjfldfwtiafmobleéh]zlm)[xm 4yt Dpiyndi6-4-yl-phenoxy]-hexyl}-2-(2-

hicarbang iy B PR B o T kP R mih 5t 1.0 N

sdiRPuSsolafin U§GExidS (@ hill)Ag affo@M-2-(2-carboxy-cthyl)-3-{6- [3 (2,3-dihydro-
benzo[ 1,4]dioxin-6-yl)-5-pyridin-4-yl-phenoxy]-hexyl}-phenoxy)-butyric acid (55 mg,
86%) as an amorphous off-white solid: ES(+)-HRMS m/e calculated for C3sH4NOs
(M+H)" 640.2905, found 640.2899.

Example 25:
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[3- {6-[5-(2, 3-di hydro-benzo |
1, 4] di oxi n-6-yl)-4"'-fluoro-bi phenyl - 3-yl oxy] - hexyl }

WO ¢@9Pp2:495 et hoxycar bonyl - et hyl ) - phenoxy) - but yPCTYERZ081060511

ethyl ester (50 ng, 0.07 mmol) 6and 1.0 N aqueous
sodi um hydroxide (5 nL) to afford

berb - C-EAIRSY LGRS v P b Prtbalf oy seyh-2isfporo-

yl } - phenoxy) - bqﬂl)ehym-gluxgl] h@oy 1} -plendd b ussdicedcid
anor phous off-white solid: ES(+)-HRMS nie cal cul ated

for C39H41FO8 (MtNa)+ 679. 2677, found 679.2678. 10
Exarrple 24: 4-(2-(2- Carboxy et hyl)-3-{6-

2, 3-di hydr 0-benzo Jl
te@ Rre@aW1pn of fry3{8ilA= (Zr,.'iydr ydro-benzo[ 1,4]dioxin-6-yl)-2’-fluoro-

?ﬁgg?f %/lg)gﬁiﬂiekyﬂr@r@xéfﬂo;@%ﬂ%ﬁﬁ eﬁ‘f}’l)dpﬂe%og)eﬁlti!rlc acid ethyl ester
4- [ 3A{s&n[18 1r@ccBuch dsyddsaibiod mz Bxdmple 20 xtep-26wyd Jscd-gpartingl from 4-

Lﬂé%i\’ﬁ(’%m? ~dhydso-Lenrgkl AR P RsAOR YL Bratis % b
bﬂl&i}:oﬁgggy?%tﬁig?gﬁhellﬁﬁdyg—guﬁn? lgmdl oyl @steﬁ@dg rnggt 2521 rnnmo ) and 2-
oroheny orops oL 5D s, 54 Brel PRy T 5S> ydo-
Qé&&[lﬂat]ﬁroy(m 6%@%0 ﬁ?h)éh;}rl 3- gl%xér?hexyl} -(2- (2 ethox%Icarbonyl cthyl)-

et hoxycar bony phenoXxy ri¢ acid

elgqneﬁy)fmgﬂ@@cld @thzflle&ﬁfmiB? H&né B0 apy hg]@ﬁ ygdow-opl: ES(ﬂrﬁlEMS m/e
4
f‘gat% %??rr@‘ 1_2149568(1Wm %) i%en%tsa{oﬂlid 47> é%%6XI n-6-yl)-5

pyrldln 4-yl - phenoxy] hexyl}

tifeﬁg;lz Pﬁ%?%’;% gg zg)& 86{%)% gthgl)pahgﬁig( g)eii-l%ﬁ}'}%iéolag? 1d4]d10x1n 6-
h&dy%cy:lb;a}qu&&sar} -fHeho CADNCE i MHH) +

696 35 1, Found 696. 352 5 Step 2. Preparation of
4- (2 (s%ngao{rggggg}giuget%ﬁeycr ed %n Examgle 22, step% was used, starting from 4-

iﬁ{& Es (23 %ﬂ%wgé&oplelﬂaﬁkﬁl éJy%Lpl(ﬂJbr@blphen 1-3-yloxy]-hexyl}-(2-(2-
| - phenoxy] - hexyl } - phenoxy) - but yt
atbpwcm@mm ¢tayl)19 @tmdbrb@tya@ adlésﬂt:h}ﬂ lsetar (78t &bl @m,@?) and 1.0 N

PR g H RIS ALl 9l M- Bitbony-cthyD-3-(6-[5-(23-dibydro-

e i, 4)])&110&1166-35/!1))—2 5ﬂ1m)ro4buphenyﬂl 3ryloplehoxy - phmmyy)}-butgpm 2eid (18

et h ar bon th no Cld

Bt S BeronRaitehy y ARG ER kSl Sl
Oy POAB1-£162)T6Y9. Q@77affcmfdc579 2684.
4-(2-(2-carboxy-ethy|)-3-{6-[3-(2,3-dihydro-
benzo[ 1, 4] di oxi n-6-yl ) -5-pyridi n-4-yl - phenoxy] - hexyl } -
phenoxy)-butyric acid (55]ganqﬂ§§&§ as an anor phous
off-white solid: ES(+)-HRVMS me cal cul ated for
@Miﬂ@ﬂ)oxymhﬂl)—%{ﬁw@@prlﬁdmr%ybme@gﬂbhem}-Eh@mxlvkbutyric
25: WD 2009/ 024492 PCT/EPZOO%?&FOSll
4- (2-(2-Carboxy-ethyl)-3-{6- (2,3 dlhydro benzo
[1, 4] dioxin-6- yI) 2' -fluoro-

geBg‘?Ege'Q@%@iﬁ %‘%T[s 2%{‘(%' s aiPNEARY L1 B CrdShd 2t eP

ok yratbdngt-ethiily Hhen olytic4bdicabjl Rstér y! ) - 2' - f | uor o-
bi Bh}gﬁyl ng ylg%% hdggyllb yzw Ze(ci_\)lzs}hoSt carbonyl et hyl)-p

henoé}ﬁ}mg@ﬁgyp@eéiugcarsdie&r ip Example 2 step 1 was used, staf%ing from 2-
bromo-pyridine (474 mg, 3.0 mmol), #-butyllithium (1.32 mL, 3.3 mmol), 2.5M), and 4-

{3-[6-(3,5-dibromo-phenoxy)-hexyl]-2-(2-cthoxycarbonyl-ethyl)-phenoxy} -butyric acid
ethyl ester (450 mg, 0.7 mmol) to obtain 4-[3-{6-(3,5-di-pyridin-2-yl-phenoxy)-hexyl}-
(2-(2-cthoxycarbonyl-ethyl)-phenoxy)-butyric acid ethyl ester (72 mg, 16%) as a light
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A simlar procedure as described in Exanple 22, step 2
was used, starting from4- [3-

w@ 300p@2439D10- 5- (2, 3-di hydro-benzo [ 1, 4] PCT/EP2008/060511

di oxi n- 6-yl) - phenoxy] - hexyl } g; (2
et hoxycar bonyl - ethyl) phenoxy)=-butyric acid ethyl

e er.
it et s e e efag ﬁin“Gg\I 283 VD) 633459 e
439.34X36- [ 5- ( 2, 3- d| hydro benzo [ 1, 4]
di oxi n-6-yl)-2"-fluoro- blphenyl 3-yl oxy] - hexyl }

(2 (2- et hoxycar bonyl - et hyl )- phenoxy)-butyric acid

tByl PRSLAFIA 894D (2 xWSth)L Ll l—hnx -hexyl

e TR P e e TS R Gy oo -hexyl-

p@%@@ﬁb@ﬂym@@ﬁ@ 735.3296. 15 Step 2: Preparatlon of

4-( Zé( frﬂﬁ%r ;%?ﬁéﬂgleet eﬁycfe},cr?b ]Eéam;()le 22, step 3 was used, starting from 4-

{6-[5- benzo
p3-16-23, 5fdh-pwmd1n’£ﬁ - plgonbxd-hekph yp- (ﬁ@ﬂ}dxb’eﬂhmdﬂbﬂbpﬂﬁﬁoxw

gllltg%ic gmgvgﬂwg'gl ar(7g ! ocﬁdlﬂrd%flsg ﬁgiiﬁ]ggageoiurs] sodium' nqu%romde (8 mL)
{cbaffodd @ZQQ2%MQ5]—QHQ$)|‘K—Q6{[3 g dl-h yr1d1n 2-yl- phenoxy] hexyl} -phenoxy)-
uor o- bi pheny

%l(él‘lg I2001 Ié?]}glgyé%@bw argeIR 1)5 ‘?ﬁlﬂw )E%&t) ﬁwg ie&alculated for

@MLN&%(MM)”’%SBTQSO@ fdind®BIg0and 1.0 N 20 aqueous
sodi um hydroxide (6 nL) to afford

4-(2-(2-carboxy-ethyl)-3- {6-[5-(2,3-di hydro-
benzo[1,4]dioxin-6-y|)-2']§ j phenyl - 3-yl oxy] - hex

yl } - phenoxy) -butyric acid %ﬂgﬁﬁ929 25% as an

a3 i [3,5- Blis- (h3- d;lqddh‘m-\henm[l,d]dlEﬁ(l-K)-yl)Wnni)d hexyl}-2-(2-carboxy-
cal cul ated for Fﬁé 63 % + 679.2677, found

679.2684. 25 Exanpl ¢“tBEY-PR '(‘%Xfy(i’“éy‘élfﬁ y-et hyl ) - 3-

{6 [3 5-di - pyridin-2-yl - phenoxy]
Pr ey|}?ar ati on of

h b
ﬁtepé P@pg@%gg )a(ﬁ 6;)?% r 3%@@ Sﬁ@%&&ﬂ%&@ kphenpb 30
et hoxyeaipA %Y|3 -5ediBndo éﬁ@ﬁdl‘%m mput y§ hﬁncﬁ?inddlﬁfeﬁﬁlxyethane (12.5

ester A siml ar procedure as deSCI‘I bed in Exa
Bl dpvag stiged ﬁ)gédmngtea Bt foag fempasapure bﬁwtmgen@tm@sp@mﬂhen the

%ﬁ&l%ﬁ%hﬂﬁh&%ﬁﬂ ﬂail@dlﬂfﬁk(g)](zl&gn@‘ﬂ 43 nﬁn%a% added at room
{e&&p[eﬁm@ra abd thebeariongphignorligw Isehayibljl Was &xrteat tod30yCaardomiyded for 5
61111},1'[ ) t?kplfe g&x gbﬁlt %&Ir %f ?ﬁ Lpenzot 10 ne %Stgoromg a018 (g% mg, 2.98
ﬁnr(&) Brethanpy (12 Iﬁngﬁb aMﬁﬁBMedT@Xa/ kdtutdh of sodium carbonate (421

2 ethoxycarb ¥ phenoxy) - butyric acid
RVES @é% lisresplfing henoellofourmspsamyas stirred for

k W Ee':ﬂg&oﬂlé}p %%acﬁoﬁ?nﬁ(ﬁfré 9/‘% %dled {63263 taﬁﬁ@aﬂ@and diluted with
cal cul ated for 9HA46 6 (MtH) + 639. 3429

B3er §4pml) ggcieefjhgl acﬁtra@dé(c) amlp)o?ﬁh@fwo layers were separated and the aqueous

faﬁ%ﬁ&szeﬁ%%g Wﬂleett@ a}etguié x [2’06 Ig%f%}fdﬁ%é :c%lp%lrgd Xi‘g'aﬁﬁeegl&acts
procedhed with vda&src(ﬂ O®ed.)iand Bxiaeral letid2( 108 hdp). Bhavarganis ddjer was

t f
50 &l L o g sulfs aps s AT G g age g agmoval of
theabentEh hf)ﬁkz)a @h@ nexdblored vdsyduie Gy et daﬁpmﬂiedech @ﬁng(aMsco 120
N aqueous sodi um hydroxid

n’q 0.11 ?1 1.0 (8
flymn, elutmg with 10- 30% ethyl acetate in hexanes to atford 3,5- bls-(2 3-dihydro-
benzo[1,4]dioxin-6-yl)-phenol (386 mg, 54%) as an amorphous light brown solid: ES(+)-

HRMS m/e calculated for C5,H;30s (M+H)™ 363.1227, found 363.1226.
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to afford
4-(2-(2-carboxy-ethyl)-3-{6-[3,5-di-pyridin-2-yl-pheno

wogjoosanyl } - phenoxy) lo butyric acid (37 ng, SBOA/ERNO$O60511

anmor phous white solid: ES(+)-HRV5S nfe cal cul ated for
C35H38N206 (M+H) + 583. 2803, found 583.2804. Exanple

5‘;68 2 Pr a%m BEZ’I}’ r[|§ )&%[% 5|(;]b21§(§2f ? d@/ ((j’é (l?ben f_dio%%rﬂ%-yl)-phenoxy]-

Eé;dw}l Q} (ﬁqahoxyc)lrﬂoupwthgzl)@hmd)x@ e@tyihc aaﬁaﬂa,n atteron of

h
2 o|5u Sgﬁl(l%{fprgcdelsiu d%?dg?{-ggﬁg L}é]ﬁ;‘r% irdtepllyy)gs ﬁ%?ai §tart1p[g from 4-
B-EblaeyRih e &Ko;@camehynb%y%héﬂﬁgi] betyrie a&uwﬁ%ster (502

at room tenperature under nitrogen at m)s]g:;ere

el OQm@D,u 3d51b@t@aﬁkd1§y¢rpr®né¢{;h4d¢1@§1prﬁ H jpbamqlééﬁmmgos 06

&é% r’esuP?ta ﬂggjb%m%l}% gd% ﬁ%rll%l%%rv\?aosa eat iﬁ %%33%%%(2 3

dihgdistbanreld, 4]dnoxiﬁ 6- Ui)fphlbwy]-;hbxylh-l(g (Ppethoagcarboryblethtyl) erhenoxy)-

Rl SRR RS 0L R PR S B BGimnes
st wite® foraf,sHO I JNTERE P INaBesE, 42dnd TN$.343497 mol ) in

water (0.5 mL). The resulting |ight yell ow suspension
was stirred for 25 4 h at reflux. Then, the reaction

gie?tSU P?ep\éﬁﬁofg 9911-?@'-) {%1{3 VSO&IEU(Z @mﬁlﬁfd% Bér@zogﬁﬂ] d‘iﬂﬂu%%ﬂﬁ) }t)henoxy]

et hyl acetate

hewydir-3- (Q\z@a@ogwﬁw@tmn@m tubaicagitbous | ayer vvas
ext rﬁ%‘hﬁﬂ \fﬂrg&dﬁfet%ldeg&ﬁ)teatu?ﬂ; @aezﬁ ([]Etp)w ?Egugeﬁesta lﬁ}% Srorn 4-

conb ani c extracts wer e wat e
[&{6 @?nﬁi—bhw@gfedmgﬂmt-banmo[(ljéﬂdhonin% ympélem@aumex:ylmy@ was

O B BTy CSb AR A Ehpffna 10
M@&U@s gﬁv&nhga@fomlbqn @dn]t)etﬁlg(ﬂ\tbeﬁt Jhi 63, Bss-(3- ldfh éfb-by

b n&t‘égmnhé i)nrégenwl Qfer%lr} t'sar} @V& %tgy %ag’%%pe%hfyym acid (89
91%”6?%}:1&1@& HOI@ \Wuie é%ﬂ@ngg(érgﬁﬁ@\d@gn/e%ﬂf@ﬂa?e% f@pC41H44010
(+)- HRVE m e

anor rlous brown sol i d:

G‘AH:IQ) a7t18028f2 rfommwé%(wm+ 363. 1227, found
363.1226. WD 2009/ 024492 PCT/ EP2008/ 060511 -58 Step
2: Preparation of 4-[3-

{6-[3,5-bis-(2, 3-di hydr o- [Exangjld 28] di oxi n- 6-yl ) - phenox

- I . . .
PO L s b FoHy - g R x - ilgromethet-4 2-dibydro-
et hyl peides- 39y1§5rfhio@hemoy1qmehexﬁsmk9$c;melaaﬂy)tnntync acid
Exanple 1, step 1 was used, starting from4
[ 3- (6- brono- hexyl ) - 2- (2- et hoxycar bonyl - et hyl ) - phenoxy]

SQgtly Pfe‘f)aﬂlﬁbﬁi 0?3 rﬂy (683 1B6mé %Q@ 6-@infShyl-b- 9}@) mﬁ@ﬂﬁoromethyl 1,2-

dro-benzol 1, ]leXln 6-yl) - phenol

d@a@rom@fﬂdm-@@lmhﬂn))Xy]ahﬁdy]do(t2a@s¢thnﬁyembb@ﬁaﬁﬂevll plenopy)-butyric
%c%% Eﬂ@% to afford 4-[3-{6-[3,5-bis-(2,3-
c}il enzo [ 1,4] dioxin-6-yl)-phenoxy]-hexyl}

-(2- Azmatdwnf/mac bum;(l 3ef DY h)rncﬂhmtbdqy)tetrdmdmﬁmn@ni) under
et h ester us
Bt B3 i T B AR RSP0 22 Lt
Wé5thdd heated QutAA hédbedkd4bullifion, allowed to cool, and heated again. This
process was repeated three times to make sure the zinc dust was activated. The activated
zinc dust was then treated with trimethylsilyl chloride (217 mg, 2.0 mmol), and the
suspension was stirred for 15 min at room temperature. The reaction mixture was then
treated dropwise with a solution of 1,6-dimethyl-2-ox0-4-trifluoromethyl-1,2-dihydro-3-
iodo-pyridine (1.59 g, 5.0 mmol) in dry dimethylacetamide (5 mL) at ambient
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Step 3: Preparation of 4-[3-
{6-[3,5-bis-(2,3-di hydro-benzo[ 1, 4] di oxi n-6-yl) - phenox

WQReookugl }-2- (2-carboxy- et hyl) - phenoxy) - but yPCT/ERZH0I060511

A simlar procedure as descrlbﬁg in Exanple 1, step 3
was used, starting from4- [3-

&ra’turg bAf[j:r(t%% a%cgtlg%/ q % geggt?oznortlgctltr& V%é stirred for 3 h at 70-75 °C and

ﬂieh Qviiy €6 iight z&trbtyrh)erﬂlbwmmey )rhb tetaymrcmacme vedshilluted with dry

eSt Ew&é@an( ggn_eEL)m_slc} {bgm) Was stopped to aﬁ‘ uvs ?Iyesex%gscélzlijnrg dust to
é’e‘tt[lé”d({\ﬁn E@: 9: hi §Se%3ra36 Qh&lbqlrﬂh'sk bls(dlbenzyhdene acctone)palladium(0)

benzo[l di oxin henoxy hexyl} - (2-carboxy- et

Phydhmgy l)mylgiﬁht@ yg@ps_ph(l 304gng, é Dommad) iggry tetrahydrofuran

B R i ot ek R oD £ 3 Sih A hch featcd with

B{arfpH(8,528bromo-phenoxy)-hexyl]-2-(2-ethoxycarbonyl-ethyl)-phenoxy } -butyric

?elé ﬁ%l&ﬁﬁsgearr{;? %§ gtohﬁwg)gﬁ%g%— tjeéélgy]dtoesﬁlgaln tntl}}/)l a_n%i_tﬁex a%o%_e tfreshly

pgepaﬂéd ﬂrg%nyi%lc g%ﬁﬂsmmﬁh? tetdhydropfemn mbmhemyér}mp& ameXxysulting
tyrlc aci t ep Preparati aon

?%CLL{@ BReITBsiaN pas Beadrchior4yp2 DS E Rl b |t%tea?ﬁaw}xture was

dooAed to room ternperature and then dlluted w1th saturated ammonium chloride solution
di hydr o- pyri di n- 3-yl @5 enoxy] yl'}-(2-(2-ethoxycarb

6W§)Imle)t P prgshisrroppud s Wracmﬂa lﬂtoeqt lac@atiedd x A5 mL) and the
i
gﬁtﬁﬁlﬂ%](?%r%fa?léregﬁagg%n{%&%sﬁagylﬁ%f@ge%ﬁ Wgzs A e) Thgi organic layers
wietehdribd el zluﬂxydmmls nagecs 87 Sulfge agd Oltrmioh pf thEkkeyizi agent and
sus lon the heat.ed th a heat gu o .
BRBRRR OB O ol hahs otnes Brieroufieb SRy aftifedfy wing an1sco
mmg e&lﬁnﬁ&ﬁiéluﬁﬁ@ﬁlath@dﬂl% eyl hdofms il e xahdseo SdollRe 14113 {6L[B tromo-5-

Th [ d
(AP ARSI RGP0 T R hepoty T heryl}-(2--

BBk car BAG1-AhOT-pRURRSABLORC UER Byl Ll 3bo %%156%) s 8llight yellow
roomteltg rature. hé reaction m™xture V\ﬁ§

oil: e (ot pw/s éalﬂmlﬂwdéors617hlml?{§ﬁsw7 (M+Na) 774.2224, found
37 p>4ligret hyl - 2- oxo-4-trifl uoronet hyl -1, 2-di hydro-3 35
I odo-pyridine (1.59 g, 5.0 mmol) in dry

di met hyl acet am de (5 nL) at anbi ent WO 2009/ 024492

SR PO AR OF B Fd e @ <L P nprameyt1.2-
dlydio-Syriditdl3- ﬂ%nﬁiy]tﬁﬁgl}mmmmxyaih PPRanoxy)- butyrlc acid

t enper at ure. he reaction mxture was diJuted with )ﬁ 4
om

tetr érwatl%ffnw%iu{wrﬂ?ycrlbﬁﬁal Engmple . rSFerPg3 wa%,u@fioqs@@ag
Fﬁ (@3Bt dIS- (X GBBSthE - @Q)Xglﬁs‘@rlfﬁl@rorﬁeqﬁﬁl €2 4aMrd-pidi-3-y1)-

n a separate reacti on

Bhcspu bz J Cdéndbareridney pahyiaghang o) by(d adid eyl extag(537 mg,
7 hpSiilad 0 S ROQERINAGaoIRE (TH iy @ ATPAY 3B [SoYomo-5-

uran stirre
(lemieneahylrzaoxmdenﬂmrbmg@m1ﬁedlhstd}oprmld&nﬁi-yﬂ)hlﬁmnbxﬁdteegl} -(2-(2-

%“%5"?@ %@Y%PBFWPTB‘%/FF& RGP OM By P30 hag L ApTBYQHSAY Bitsofid:
gsgmmmwma@w o8 I06; H:aB1FIN L Iy Nagt B8 (557 2B udd 718.1601.

.0 mml) in dry tetrahydrofuran (3 niL) and the above
freshly prepared organozi nc conpound in

SR RPYSLATiDR 84 35-(5.RATLL REMST. U883 (THRIhERYLE-HRE4-
trifluoromethyl-1,2-dihydro-pyridin-3-yl)-5-thiophen-3-yl-phenoxy]-hexyl} -phenoxy)-
butyric acid
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10 brick red suspension was heated to 60-65 C for 24
h. Then, the reaction mxture was cooled to room

W@ 2evperadure and then diluted with saturated ap@DREP2908/060511
chl oride solution (100 nL). The organi c conpound was
extracted into ethyl acetate (3 x 75 ) and the

ggrﬁ%redﬂ%rré%%cne:gﬁse as%%crlblﬁ%\é\rﬁﬁéaling f2$ gtep i as &artm from 4-

32 063 -bresnavhy nesdlmmhsutfoabeﬂf ‘@ﬂlﬂlofdrile]tcthﬁltqll Mll@ﬂrd pgridin-3-yl)-

r i ng agent 5 congc ation of the ven ave
%ulaf‘g‘yg Qa%b&ﬁyc%hsaﬁgﬁwﬁm@aﬂwméZ?‘Lalgaﬁ Of gespgl) and

ﬂﬁébtﬁng%ymmc%m 01991 Mg th@m%Q)%’ Bldwdin Ag2LaLc8rboRy-cthyl)-3- {6-

hexanes to isolate 4-[3-{6 - brono-5

(3t 160-dinprsk HyA-0x0- b tunropiethy ér%%yﬁyrpy_vdgl Hiyhytdophenil-yl-

h 0
e N A O ) sa ey e sole
ESCofHRBSOmfrrralc@684d fas CasHap [xNOsFeM-tova) 623. 23795(0u)1d HRRB376.
m e cal cul ated for C37H45Br F3NO7 (MtNa) + 774. 2224,
found 20 774.2215. Step 2: Preparation of 4-[3-
{6-[3-brono-5-(1, 6-di net hylxazaplx@94-tri fl uoronet hyl -

, 2 . . .
é i Hrb-o- by Bewtahl 31djpxelmdnskl 9-difasthyl-2roxob triflyqrgmetipgl-1,2-
Y| dinpRRNAYHAMINL YL Bridphch- ﬁyﬁbmﬂ@l’y]mgﬂgmﬁcmoxy-ethyn-

described 1n Exanple 1, 3 was used,” starting fro
4- 25 [ 3- phenoxy) butyric acid

gfé'g SPgiﬁDQI[EB_O ; M rg?;é{@ J?‘%teﬁi’d[l 3185B15- 44 HARIRNY brd4-
Uﬁhnméthﬂek%d}hxd@ bﬁiﬁhﬁeﬂwﬁhmhw 3 of-phitoxphberopt i) 2- 62

t 537 71 | d 1.0
st By e et s s Tty G v "
4- 3A{sﬁn{laﬁ‘ﬂibé3@ﬁrefas described in Example 1, step 2 was used, startmg frorn 4-

e 5oy é;Pg;@%xﬁgwgk%{o}gl(ét?{@gfotnﬁe%yl W N VCICH VAN
ﬁl%n@%]}(h&tyt}y \Aﬁpaﬁ&s%?éx%oﬁﬁtéfﬁ%l?— ﬁ&ioglx‘:/é g@@rlgfg@ld %@nﬁ cil&r (130 mg,

an anor phous i e cal cul at ed

f)dﬁ’ rchbmmﬂﬁ]@wmbwl ’pmnmvd (16ume, .86 mpag) to obtain 4-[3-

b%r% E ?@?orxgi B%F 5 63d1{1bet}ty3[ 2( le arlﬂuor%mlath§1 1,2- dﬂ}lydro
pymd1h—t39yl)3~fr&hhphen]:3 31-1 (jhdfry)dybh@gyﬂ} -(-(2- &hyk})oafbohh] ﬁhjnl@-lphéhoxy)

b ooHA0! P Embisbas O okt He R loh P ol s M i ot

gﬁﬁﬁjﬁFiNEﬂ(MﬂNﬁmmszs@ foglde63388s used, starting
rom -
{6-[3-bronmo-5-(1, 6-di net hyl - 2-oxo-4-trifluoronethyl-1,

gt‘eg'2hl’5g:][p9raﬂ¥ﬁ bFIlt 3- 3{6¥B)benzo[l 3]d10x01 5 yl-3- (l 6-dimethyl-2-0x0-4-
phenoxy] - hex ar boxy phenoxy) - b utyric

atﬂtmqrs@hﬂgl ﬂmdrmmu)ménﬂ) 5tth10@£¢teﬁ =yBpheteay bhexy | €3-(2-

G o S P SRl 3 75"

[ 3- (A, sﬁnﬂamb«taﬂhr&as@iescrtbed fin Examnptenktstepl 3 waQugidhytattiog from 4-

E{]gﬁﬁijnzﬁ@@]%} Lgﬁlﬁlg 360%&}1}3% 2507 rifgmﬁ%metgé% 2ihydro-
lcﬁﬂmﬂmuﬁwmﬂﬁyﬁ@hmw 2y§ g HRMEho% aﬂ%lny‘uétay%henoxy)

or C37H40F3N(B gI\/H-Na) found 722. 2376
%pc‘é d sthyl ¢gier (15 mg, 02018 rnrnol) and 1.0 N aqueous sodium hydroxide (2

ﬂi[[) % dford3r-Be ﬁ;] Pl ﬂen%]) Eji' PRKxoRs Y1371 (ldifciyT® LWL 4-&iR%Pomethyl-

trituorone

bﬂk@lhﬁdyowyrldmr%yb S;fth)orﬁlenﬁrﬁmhem@]WX}dhéM&ﬂHboxy cthyl)-
pll?e%)éﬂr)}-bétg‘rlé £:i§ %‘fzbl%x}’ gk qu}/sl a)n amorphous off-white solid: ES(+)-HRMS m/e

calculated for C40H4,FsNOo (M+H)' 738.2885, found 738.2884.
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phenoxy)-butyric acid Step 1: Preparation of
4-[3-{6-[ 3-benzo[ 1, 3] di oxol -5-yl -5-(1, 6-di net hyl - 2- oxo

WO 2609/024492 PCT/EP2008/060511

trifluoronethyl-1,2-di hydro- pygfdln 3-yl)-5-thiophen-3
-yl - phenoxy] - hexyl} (2-(2- 15

et hoxycar bonyl - et hyl ) - phenoxy) - butyri c aci d et hyl

ester A simlar procedure as described in Exanple 1,
step 2 was used, starting Exaaipld30{ 3-

Lol g;dgoggwqxéflqﬁg%r LSy 3 A ool S (et aro-

pheﬁ?ﬁﬁﬂldlﬁ%ﬂ)-}fﬁﬂetﬁ&ﬁbﬁﬂ%ﬁ?ﬁﬁ?ﬂﬁ%l -h8Y-phe PR NDaYYridacid
utyric acid ethyl ester (130 ny, .17 'nmol ) and
benzo[l 3] di oxol -5-yl -boronic acid (143 ng, 0.86 muol)

Bt Ba PR IS drdedr- g s it e s
pﬁhmminmﬁaﬂ)aylhendzsz] ln:hxlsd}d(er2 ethoxycarbonyl ethyl)-phenoxy)-butyric acid
%%7 n 3-yl)-5-thi ophen-3-yl - phenoxy] - hexyl }-(2-(2-et
%b?‘?bonyl et hyl ) - phenoxy) - butyric acid ethyl ester
( 2|O Kg;lmﬂ?/@r?@ﬁiua %{:I(l_%gﬁég))é& ik Eﬂlvilﬁllgle 2%%(6@%13\55%%]?&1 sﬁa(ljrtlng from 5-
cul at e or 0
g)% %net@é ugqc‘élF( 33 Gop ) BRC )gpst49§f(§rng, I3 mmol), and 4- {3-[6-

{f?-fhll?ba%rﬁgﬁr)g%%ox% @lb%)i}lh =(2: eﬂiox?Ca(rﬁor@'l-@{Hﬂ)ﬁjﬁéhot ﬁ?%&#c acid ethyl

CSj¢r- (ér?&gg)%y)]mm@iayq) pbiam 4-p3-{6 [ bromo-5-(1, 3 imethyl-2,4- leXO 1 ,2,3,4-

GRS SO0 DU LS54 U B -

butarit aaid cfhydostd-(2BBme{ 63 B abe hgla yfellow oil: ES(+)-HRMS m/e calculated
, ioxal -o- Y| ~5- = di-met hyl - 2- -4-trifluoroneth

ﬁyrﬁgﬁﬁﬁﬁ%ﬁ Khapyt 2828 TR 7252958 T y

pyridi n-3-yl)-5-thi ophen-3-yl - phenoxy] - hexyl } - (2-(2-et

h b )-ph / ' d et hyl

DR bombnn S o LAGT S Al eSS S e

6%1) ﬂh}leﬂlex%t)fp%ﬁyl- loxy]- hexygg -(2-(2;cthoxycarbonyl.cthyl)-phenoxy)-

enzo[ ST i ‘oxol 5-(1,6-di net hyl - B

butytle ia¢1t1 @th’yb nﬁémhyl

L 2 Agna U B atioka  ERABRREE i sRDERE K3 om 4
g6 %%omsansadmembms -dibfo-142i 3, 4 tesmhidto- S inHRMS-phenoxy]-

R Bhe Bu ey DbS) b e pecry ERoHGA Giaa 20 gy O.18

E)KIﬂﬂ)Jzirﬁ‘l éﬁﬁxethoxyphenzlboromc acid (85 mg, 0.56 mmol) to obtain 4-[3-{6-[5-(1,3-
(2 Car boxy- et {6-[5-(1,3-di met hyl -2, 4-di 0xo
dlj_nezh}é 244 fi]@f(p—alh%,a,flgetrahydro pyr1rn1d1n—5 yl)-4’-methoxy-biphenyl-3-yloxy]-

X}”’fﬂ ?etﬁo%lc)lrbﬂ)n NRLPOPheRIxpiL ﬁﬁ‘r)sﬁt‘lc %ci)dl Lster (59.mg, 44%) as a

henoxy but ric acid 5 e aratlon
bghtzye lew 0{116E[S(3+)kir1 1BLlo(chl@ladedver Ky szNsznl\Md) 729.3746, found
tetrahydro
%%%?ﬁ%ﬁin-5-y|)-phenoxy]-hexy|}-(2-(2-ethoxycarbony|-e
t hyl ) - phenoxy)-butyric acid ethyl ester A simlar

Sl Ph e T i R U I e kg SR 534455 2.0

Rt@hyarelpyrimddins-giyat (980 ng 15 mmol ), and 4-{3- [ 6-
(3, 5-di brono- henoxéé hex - 2- (2- et hoxycar bonyl - et hyl
) - phérﬂﬂ% 3r. mg@eyipre(:as pglb@é htyExample 1, step 3 was used, startmg from 4-

[3-{6-[5-(1,3-dimethyl-2,4-diox0-1,2,3,4-tetrahydro-pyrimidin-5-yl)-4’-methoxy-
biphenyl-3-yloxy]-hexyl}-(2-(2-ethoxycarbonyl-ethyl)-phenoxy)-butyric acid ethyl ester
(52 mg, 0.07 mmol) and 1.0 N aqueous sodium hydroxide (2 mL) to afford 4-(2-(2-
carboxy-ethyl)-3-{6-[5-(1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl)-4’-



10

15

20

25

30

ester (1.92 g, 3.0 mmol) to obtain 4-[3-
{6-[3-brono-5-(1, 3-di net hyl -2, 4-di oxo- 1, 2, 3, 4-

W 2aop@adielr o- pyri mi di n-5-yl ) - phenoxy] - hexyl } - ( 2PCRER20h&I#60511

ycar bonyl - et hyl ) - phenoxy) - butg ic acid ethyl ester
(280 ng, 13% as a |ight yellom10|l ES(+)-HRMS m e

gmé%}ép%eg%l y%xygﬁe‘éx&'i{égﬁ?ng% % Xrlf 01dZ1233m%?§§°%) aflsoé’lnnd

élﬁo{;)ﬁoﬁslwﬁrtﬁ;ﬁdlﬁt B${+)HRMS @¥calculated for CigHysN20o (M+Na)"

4-tetr -pyrimdin-
égégiﬁﬁﬁnﬂﬁéﬁgﬁgggiphenyl-3-y|oxy]-hexyl}-(2-(2-ethoxy
car bonyl - et hyl ) - phenoxy) - butyric acid ethyl ester 20

A simlar procedure as described in Exanple 1, step 2
was used, starting from 4-Example31:

{6-[gP LRy Tidkod 33L£ -
Lo p@ﬁ{fglﬁn@g{yﬁt@g ﬁgﬁoﬁyfﬁﬂh&hﬂxﬂz‘ hiduo?1, 33 £t dro
hexyl } - p3ripfidat-foXykiphboyhyd-ylesyiyhxyhphaoxy)-butyyici avid
acid ethyl ester (130 ng, 0.18 mml) and

4- met hoxyphenyl boronic acid (85 ng, 0.56 nmmol) to

Sﬁbal Breﬂaafaﬁoﬁ of #-53{#-[3<(1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-
4- di -1,2 I

R Keayf 3 %},yjﬁfm%-_(%(g;ﬁo%%ﬁ 3'19yr1 %thy¥)r1$thgxy'} Sutghid acid cthyl

hexyl }-(2-(2- ethoxycarbonyl et hyl ) - phenoxy) - butyric

acid ethyl ester , 44@% as a light yellow oil:

S RN Mo st e 1o FxORBHEE DS (WA, Sarting from d-

%2? gﬁ)’m -ggg,s_dé%f?é?dlo}g ?,@,33,4 tdf {aﬁycﬂg%ty'rﬁ}ﬂdﬁ{% yl)-phenoxy]-

car
{Kﬁi-y[l}S(Z ©-&haxyvetboyny - @hvh-ghenooy)-but@ri8 adid Bl ester (27 mg, 0.04

BEL PG FYse Rt %t b1y R Bl P AT R ety
44-didxo-1,2,3, 4-tetrah dro pyrlrmdm 5 yl)-biphenyl-3-yloxy]-hex l} (2-(2-

1{3 p%pzscgr 1|n§ %' {/T]S@p ) %ut(gllrlg)a(lgldlethzyl ?e’stgr ESerElgrg,aSh /%, as apl%/ght yellow
Bl RYILR31Y h%b!e]lah@t’é&[ 'ﬁ}r éﬁHﬁo&a@E h\qua@dfn)o@%mﬁt 699' AD P

henoxy) -butyric acid ethyl ester
and 1.0 N aqueous sodlun1hydrOX|de (2 nL) to afford

Srch 2z brepiRuROPRX ELINLL: et 3 f6-L5-(1. 3 dimetinl 2 4-dioor 1.2.3.4-
teﬂlalﬁydisemlnﬁdlnmlz-(bﬁﬂkﬁﬁMQE)x?ﬁfé)ﬁmﬁﬁ)ﬁbﬁﬁpﬁiﬂrlc N
R L SN S S R PIGR B § B oo

['H @6 Pﬁtpﬁﬂdﬁh@ﬂylfpﬂ d@&%ﬂ,@@trﬁﬁ&d&@bﬂ?ﬂnﬁﬁ&ﬁﬁﬁ&phfeﬁbtlfﬂjyloxy]

laewl (22(?c%fhwe9rb@pﬁly¢t¥ylirp{@0[x5) butysic aeidestig estor 6. mgx 008

nﬂno%) shd*r O & @'@b{&f Qdium hy dr0x1de (1 % to afford 4-(2-(2- carboxy-ethyl) 3-
yrim di n-5- - phenoxy

{6-&5 -6 8-dlirsethpl- %;4 dmr@phgéﬁ ‘@ﬁfabf YO-pyrlmldln 5-yD)- blphenyl-3 yl%xy]
ﬂex[ryi;} nﬁ@en[oéy)(%mgfng W1 E?%lmg ’9?"’/(; la§ ér?a&loﬁjhgm whitd qupiy %geﬂ HRMS

ﬁﬂq&a)lcﬂatpdh &my(3-Bo ) Ox NI+ NeX \i6p 2623, (faumet 6rehx383ar bonyl - et
hyl ) - phenoxy) -butyric acid ethyl ester A simlar
procedure as described in Exanple 1, step 2 was used,
startlng from4- [3- Exanqﬂe32
br ono- 5- (1, 3-di net h - di 2,3,4-1 %
{Iﬂ -ArfCarpoxy- hyl)-@h{gq[ﬁzl],&ﬁ tr1methyl—2 4 dioxo-1,2, 3 4 tetra ydro-

pyrimidin-5-yl)-biphenyl-3-yloxy]-hexyl}-phenoxy)-butyric acid
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hexyl } - (2- (2- et hoxycar bonyl - et hyl ) - phenoxy) - butyric
acid ethyl ester (27 ng, 0.04 15 mmol) and

WQEhb@ape4er onic acid (23 ng, 0.19 nmol) to obt aPEI/EP2008/060511

4-[3-{6-[5-(1, 3-di net hyl -
2, 4-di oxo-1, 2, 3, 4-tetrahydr o- pyr|n1d|n 5-yl) - bi phenyl -

N oy RS SRR LT R EERER

pairaidi(-8-yiEphed30 %y |-lasy B -(2- @hdthysaichidonylaithy ) - bk y -BiExic acid
%%e calculated for CA1HS50N208 (M+H) + 699. 6, found
¥l &0 Step 2: Preparation of

4- ( 2A(sZmBa ROMuRt RWederided in Example 28 step 1 was used, starting from 5-
1, 3-di net hyl - 2, 4- di oxo-

{Oét)ha})%dﬁ@lﬁ%w WRERI 2. 9n§n@héﬁw dust (1 W POrerg Dy angih- 13-[6-
PSRN L0 s AACREOR A8aH ichci

§6er[(3-2(L 53 wimobithylbtady 4 3H{65d-btqrlo-3-(4:% Etrimetyglk 4 phjwiond 2,3,4-

e to Pt BB RO A5 s tbmsrasppy beibyimbenoxy)-

ba@iyelc etibythyesstar(5(6ng, ﬂr@%) Qs HOghtAk116Wwlil) E8(e)-HRMNn/e calculated

o u&g%@%ﬁ%&i@%ﬁ [ﬁﬁ )25§9 (Rl stRg gl Ford
{6-[5-(1, 3-di net hyl -2, 4-di oxo0-1, 2, 3, 4-t etrahydro-pyrim

i di n-5-yl)-biphenyl - 3-yl ox hexyl } - pheno butyric
SoDQ Doaain bOL Cadhanycaon MR- b .65 Cob bdrimetnyl 3 4-dioxo-

S 4T AR o) SRCHRNEPR RIS i i

éstr2- (2 Car boxy- ethyI)-3-{6-[5-(1,3,6-tnnethy|-2,4-dio
1 dro- . ) .
byt AR oS B iersribed iy Exypple A2 Bieissy Yartige fom 4
E ¢6- ﬁﬁb{bn%@@@@t@&ﬂeﬂ@ﬂ -2RCTokb2A0D 8 AG60 iro-pEdm e - yl)-
repara

P]g%npgy blp%w{r} (?; Q2letgo>@cgqbpﬁ%ltq{9yl) thpoaybhlbtyrlc acid ethyl ester (113 mg,

8,18 ndndh Eﬁ‘(if) ﬁfo?omc a01d 96 mg, 0.78 rnrnol) to obtain 4-2-(2-
p r|n1d|n 5- ﬁgﬂenox hexy 2- et hoxycar bonyl - e

ethgxycapiearbstiry 9rlpd 1.3 @lmﬁé%ﬁy?l 4-disxerl, D3 Sitatrphydro- pyr1rn1d1n

ELHGS ST AR 2R 585 088 v o

gello8v 6il: rEﬂiH) "HRAIS o/duaituletd 96r G HIOroM)-H)afts.3797, found

?§§§Pgrbronn-phenoxy)-hexyl]-2-(2-ethoxycarbony|-ethyl
) - phenoxy} - butyrlc acid ethyl ester (3.2 g, 5.0 mmol)
to gbtain

Perps PE?P&WHQB DH (Z(eribpreethyD:32 (o b 6-trimethyb2 f-dioxo-1,2,3,4-
A ALY Syt ).y PRSDRA PR hiasih ox

car et hyl ) - phenoxy) ric acid e ester
( 510Arﬁgfnllarmcedgr%8|dewtb69en E@wnplq sEs(&‘)vaﬁ—ms fiireing from 4-2-

%tﬁg%)gztiueo%g%petflgﬁ [g%g glgr%g)? Igzt%e M 'i) 4- dlolzg 1225§ % tetfreﬁwa%

ion

Byrmidn- étyh)aklphatybélcmbxﬁtﬁwyl)} ;{h’én@@p){tﬁtﬁ]’b Bidbethyliavet (34 mg, 0.05

i DT B agemrogim Bcipride G i iy Cayiaabeyp-ahyD-3-
eys-f t.ploarimshyl-Dut yioke-1a63,4- t@MhI)ﬂiro lg&trmamlfxya tﬁplﬁBnIyEB yloxy]-

rocedure as described in step ed,
ey p Of(ybl?ﬁtﬁl‘lc Pq;d (30 mg, 86%) as an arnorphous Whlte sohd ES(+) HRMS

ﬁ@e «Eﬁc&it@mr%ggﬁ%ﬁzés KBS b 2308 -8kl d03, 4-tetra

hydr o- pyri mdin
phenoxy] - hexyl }- (2- (2- et hoxycar bonyl - et hyl ) - phenoxy) - b

uty pRE PR A 156N OFSHEFERRED RITROGEN-LINKED COMPOUNDS
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20

0.16 mmol ) and phenyl boronic acid (96 ng, 0.78 mol)
to obtain 4-2-(2- ethoxycarbonyl-ethyl)-[3-

W@ 200pB24492 3, 6-tri met hyl - 2, 4-di oxo-1, 2, 3, 4-t et re¢yEPIH0$Y60511

hexyl } - ph
scri bed
Ay 2-

rimdin 20 e
5-y|)-biphenyI-S-onxy]-hexyI} phenoxy) butyric acid
hyl ester (45 qa:AQ%.. as a |ight vyellow oil:
%{’ﬁ) HRVE nf e cgrg'cdd‘l"g?@é‘&r YsPeeasd g ondos ( MH) +
713. 3797, founq) 733.3784. Step 3: Preparation of
4- (2- (2- car boxy-8f hyl )t~ 3NaNO,, H,SO, 0. 0
{6-[5-(1, 3, 6-trinethyl- ZWAbdhoxo- 1,2,3,4-195
t et rahydr o- pyri n- 5 —biphenyl - 3- yl oxyks
enoxy) - butyri -8 Si r cedure a
in Exanple 1, step Sﬁﬁ%sg%éa FRg?artlng| of
(2- et hoxycar bonyl - et hyl ) -[ 3-
{6-[5-(1, 3,6-trimethyl -2, 4-di oxo-1, 2, 3, 4-t et rahydr o-
pyrim di n-5-yl)-bi phenyl - 3-yl oxy] - hexyl } - phenoxy) - buty
Tb @n dezidd catldtydo L@ ftnast c_()ﬁ&nﬂgted(HZSS4 (998 %, B00dnll) @adhdded in small
ngrlglggs? id%gl UQ_ I'} g%gf(ll}ed(%S 64rlnT )rnmol) a&&grrc%mplete dissolution of the
{6t SNNG, %' PR tAYb D vl adi QKA1 add 4tifr8d fFRMPEQhRY
ri m di n-5- phenyl - 3 yl oxy] -
W@WWUTShB%%ﬂXW VBIGOYT bleclaaqlulmawurm%o ig8 (39 g) and any solid
%“\é(}mﬁgs?h %@ggglte}doun d¢dr(§§§ c%gégﬁlw ﬁélﬁgd [ a refluxed
RFRERMELG@@H@{HREBF&DHMOTR@CENHGQKE&)@@&BW re86x for 2 h
4492 PCT, 008/ 64 St Ce :
Y e R BNt ahE o R PoRRER ST o Sespdfiadenitrobenzene
ﬁr&tipltated ronl the réactibhl Sﬁ)@tilreEtA(ﬂdr Hltfﬁ%h Utke prddufowastheg ed-
cool ed.sql ution o concentr 5-98% OO nL
wagvsaégﬂa@a Wlﬂllg%ﬁ{) B&Y o 9@% %ﬂé rowd Arqdics. HR-MS-
BN+ |crdfe (22 Br COA:IIN 374/%25@r fo%ﬁ&fBWB@Sﬂ' ssol ution
H ? 5 ani | fne : ?%gM? 141 mmol ) was added at
O C and stlrred for 2 h at thls tenperature Then,
i scous bl a s poured into ice (500 g)
S g) 2almy solid Ci( Zﬂogf’ﬁr\%gsg\?l tered of f. The brown
flltrate obtalneg wgs carefully poured into a refluxed
sol ution of CuSOAMH20 (kncQs58,0.6-4 mol )Nin Et OH (300
m.) and stirred a ef | ux for 5 to reduage the
di azonium salt. 4 r cooling to Toom t € ature,
3, 5-di i odoni t r qbenzéhe 1825eEI t at edA he
reaction mxture. After feflitration, the product was
then recrystallizpd with hot EtOH to give 15.92 ¢
(67% of fine brown needles. HR-Ms- EI(+): calcul ated
Tor sQgieBsi@NO L3 PMiio8FHdiir8B&Bend Oling 268.74n8854n aBtyepoud: EtOH (100
3 %W%IS Iagge%aél{dl;&ﬁz(y ( §8 Sg:! %335 g|2 m(r)ﬁo IJ\.I The reaction mixture was brought to
boil and a solution of NaBH,4 (508 mg, 13.4 mmol) in EtOH (50 mL) was added slowly

then stirred at reflux for 1 h. After the reaction was cooled down to 0° C, the mixture was
neutralized with a solution of 3M NaOH (200 mL). The aniline derivative was extracted
with chloroform, dried over Na,SO4 and evaporated under reduced pressure to afford 6.4
g of 3,5-diiodoaniline I (70%) as a white solid. HR-ES(+): calculated for CsHsI,N [M]
345.8584, found 345.8583.
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NaBH41 EtOH I | / reflux 151 Il To a suspension of
3, 5-dii odoni trobenzene (10 g, 26.7 mmol) in anhydrous

WER@BIZH40D nl) was added SnCl2. 2H20 (30 g, 13BCBEP2008/060511

mol ). The reaction mxture vvaSbrought to boil and a
solution of NaBH4 (508 ny, 13 mol ) in Et()—I(SO m.)

s added slowy n. stirr for
ﬁfetpef' t he reactllgr%e'a/a tgi%ﬁag 3\%\5&5? “8 ethe
m xture was 20 neutralized with a solution gf 3M NaCH

(200 mL). The aniline &¢Lvative was extr Wit h
chloroform dri e'g over 1WS%H@68 ,\%y;apor at ugpfer

reduced pressurejto affﬁiﬁ of 3, 5- d||6ﬁo
aniline Il (70% a i R— N
cal cul ated for @ 12N efMx  345. 8584, f 345. 8583.

WO 2009/ 024492 PCT/ ®#P2008/ 060511 -65 St

N-tert-but oxycarbonyl - 3, 5-di i odoani | i ne 0c20 4- N
1.5 M NaHCO31 Na O 0CHC3 1l N reflux h; Il To a
solution of 3,5-diiodo aniline (5 g, 14.5 Mol ) in

¢h |a%6RlE1(@ﬁ BY § @Qiﬂ@d))aﬁ’iﬁﬁeeg_l%qﬂQ ﬁrnoﬁ‘ﬁ @Blb%foﬁ‘ﬁ 2610 éLF/\Nere added a

st i oft e M gTaHQQ;I(6dugclar5@onldﬂé))( 261 iyd 395 74 mmh yad dictert
];’glﬁe} | 4188‘881’1&?9 X é,t 3 £ i), plglf %ﬁgn E—;%Etuf"eSw% reﬁ{&e% for h@ﬁ After

ctron mx ur 8 was coo down-at T oom nper at ur
theecatiod enipiuodheras condsl doswt atacdradermpdritucd) H@ranﬁdrrpmdmﬂ was

ter.. The .qrgani c phase s washed with brine, .dried .
Bt D P | P R Rt g B, arica
BuedriNa, Sa4 hmuagd)ﬂagadl A6 reiided PaésOgHc aApiyTidatiex aﬂﬁglsco
Et OAc: 95:5) aftorded the desired Boc-protected anilinge
dgopgiagsanny AHetengs tHOBESE) aﬁ@é(#e;dstb%fiwrféﬁoarpr%ﬁ%ted aniline

@&Rérﬁl\ﬁ@@d l%(ﬁtﬁz BO%O?}%edr&ét{l}hﬂtM %ﬁﬁg&%f‘gﬁby 1Rt %lhlﬁhzmg the crude

Hlﬁfe@llab‘efdh EeHH 00 enlpHbar by addingoiy@ &rbohy Fmdsaf?@rd@ﬂ the pyee N-tert-

. .. B19::- i | *
B R P s BURSCEL U D488 Wl TpofiRgrS it
da%hla@d%r ASHSLAD4M] 444.9036, found 444.9045.

4-[ 3-{6-[tent-But oxycarbonyl - (3, 5-diiodo-phenyl)-am no

] - hexyl }-2-(2- ethoxycarbonyl -ethyl)-phenoxy]-butyric
Steipdt: et hyl[3e®t [@r-ButdxPeaiPoRy N 5- diBdo-pRMIyIPPXnfind) - hexyl}-2-(2-

ethoxycarbonyl-ethyl)-phenoxy|-butyric acid ethyl ester

EtO_ o

Lo Wwé
v =

To a mixture of the 4-[3-(6-bromo-hexyl)-2-(2-ethoxycarbonyl-ethyl)-phenoxy]-butyric
acid ethyl ester (3.6 g, 7.6 mmol), N-tert-butoxycarbonyl-3,5-diiodoaniline (2.8 g, 6.3
mmol) in DMF (60 mL) was added NaH (60% dispersion in mineral oil), (504 mg, 12.6
mmol). The reaction mixture was stirred at room temperature for 24 h. The reaction
mixture was diluted with EtOAc (120 mL), then washed with brine. The organic phase
was dried over Na,SO4 and evaporated under reduced pressure. Purification by Isco

chromatography (Gradient of 20 minutes from hexanes to Hexanes/EtOAc 80%) afforded
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1 N30 1l NOL-~oEt 1111 1 IV To a mxture of the
4-[ 3- (6- bronop- hexyl ) - 2-(2-et hoxycar bonyl - et hyl ) - phenox

W@ poobie44pi ¢ acid ethyl ester (3.6 g, 7.6 nmolRCT/EP2008/060511

N-tert-butoxycarbonyl-3,5 d||§6do aniline (2.8 g, 6.3
20 rmol) |n DMF (60 L) was added NaH (60% di spersion

Q 1) .eact

a8 Rt P bt TPl I S50 P
C%ale@’yIz (V)T esmwfdumwdgmm Et OAc (120 ni),

then washed with brine. The organic phase was dried

over Na2SO4 and evaporated under reduced pressure.

Stpi4:1 cat 4qn-(8YrdrEBAtoxy BABHERY LG RANYAJ- 1R Rk - 1Ryl -2-(2-
mté?ut es frgm{h;é[xanes txg Hexa%es /'Et OAc ?'O%S})fo Aed WD (
oboxy2tndppiprERbatgicowdb11  -66 the title conpound

(3.3 9, 60% as g,light yellowoil. HRES(+):

cal ted for C3¥FA7NLOTHD! F‘M#Na)+ 858 1334, fow
858. 1325. Step 5:

4:]

- xggr\bplnl-(SSdllo‘q@ phenyl) - & no o
]-yl (27§ c3 Pyl ) - p

4- F NaOH OO0 Ol N @n

ANII~Q/ v Owl IV To a solution lof conpound IV

(2.7 g, 3.2 nmol) in EtOH (70 nl) was added NaOH (1.5

To a30BoABPLImpohie IVE@CT & B ﬁ?rﬁﬂl)hﬁlﬁ%t%ﬁ(m v@dasﬁddd@@l\]@OH (1.5
and stirred at this tenperature for en the

etk M lhdde sarprrmbdureaviceedsh PP oC a% litfick a4 thig tgrpperature

8 21 8@ n e ge‘act[fﬁtf(\;féjsr c%'m AR éonlg Iﬁ;&lﬁl&@é@ n the reactlon
tenperature, a solution HCllO%

oiixiuesl déct fwlinglte rCfOcmt m@erafrlht@, zssﬂlmqrmf H@l 10te (150 mL) ls added to

gfé L) l%ctthg gal%r%g& 9)91 1?1‘96%1 S %tl?gctecfp wgﬁl %I‘[GAQ Zﬁﬁ)emL) , the

rrea over evapora
preass phesct dricd fofvor NajSh]a andesapeated Iuﬁd:erdedlﬂ:edl p@,SSL88 %9 afésrd the

Bl Je ki Bhuas Wiy b T AU RS bl biod fos CofyoNiO71

BiieNaf 803010 REBISd 862.wmasnds Vl a-g

Step 6: Synthesis of Compounds VIa-g

Pd(PPh,),, K,CO,
EtOH, H,0, reflux
(0] Aryl boronic acid

_lt[//o O i V\/\/\é
[ N O\/\)Lo \/\)L
i =)

Via-g

To a solution of 4-[3-{6-[tert-butoxycarbonyl-(3,5-diiodo-phenyl)-amino]-hexyl}-2-(2-
carboxy-ethyl)-phenoxy]-butyric acid (100 mg, 0.13 mmol) in EtOH (4mL)/H,O (1mL)
were added boronic acid (0.51 mmol), potassium carbonate (71 mg, 0.51 mmol) and
Pd(PPhz)4 (7 mg, 0.0064 mmol). The mixture was heated at 78 °C for 4 h and then cooled
to room temperature. A solution of HCI 10% was added (5mL). The resulting solution
was then extracted with EtOAc (10 mL). The organic phase was dried over Na,SO4 and
concentrated under reduced pressure. Purification by HPLC afforded the desired 3,5-

diaryl aniline analog.
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Pd( PPh3) 4, KzZCO3 EtOH, H20, reflux O O Aryl boronic
acid OOOYOOOYOO | NO~-OAr NO—~O | V Ar Vla-g

waeoos/0z@but i on of PCT/EP2008/060511

4-[3-{6-[tert-but oxycarbonyl - ((;375 di i odo- phenyl ) -am no
] - hexyl }-2- (2 car boxy- et hyl') - phenoxy] - butyrlc acid

EhReH, S c: S P PR TR BBy amino)-

héxkfl]ﬂg-,(z-ﬁaﬁibxmh})l) phendRg({-Bhldidadid ng, 0. 0064 nmol).
The m xture was heated at 78 C for 4 h and then cool ed
to roomtenperature. A solution of HO 10% was added

Thertidle c&hﬁodnqwstmé&r&p&wfonmmgvﬁ@cédnﬁe@ ﬁ&%@@&ﬂﬂ 2WI t h

Et OAc (10 nl). The organic phase was dried over

alitﬁylylb@mmféwd ﬁ%&%ﬁde@alm%@ftﬁm GoriésNuP=(MBYp)Y {708 éf*i)brfound

fforded the desired 3,5 25 diaryl aniline
2$§&§5&i
z%a 0g. 2009/ 024492 PCT/EP2008/060511 -67 Conpound

Vla : 4-[ 3- [6 (tent - But oxycar bonyl -[ 1, 1

Eonhb GBS B TR BR o S hiompeniay ey

smmumdym(zoémaﬁﬁdtﬂg&) pledrloay-b@typicaariures in step
6 with 2 5 phenyl boronic acid. HR-ES (+): cal cul ated

for CA2HA9NLO7 ( MrNa)+ 702.3401, found 702.3396 ni z.

@Rérﬁﬁé]&qn]%ﬂﬁd was prepared by followm procedures in step 6 with 3-
[ 3-{6-[tent-Butoxycarbonyl - di -t hi ophen- 3-yl - phe

Hyapheneherersg acitexyl } - 2- (2 car boxy et hyl ) - phenoxy]
db
%gMyrchﬁuﬁ’Péddforlgﬁr eﬁ\l(t)hstz é f\ﬁmlﬁpﬂ %@?"ljﬁ.’g epared by

OW Ng proce
t hi ophenebor oni ¢ aci d. LCI\/IS. cal cul ated for

SOPPORBY] (3 5 SIE oy o tPalISRaP PO ARG phensiy-rer-

Butoxy:0BoRANYthindHheRY1} -2-(2-carboxy-ethyl)-phenoxy]-butyric acid
-hexyl } - 2-(2- car boxy- et hyl) - phenoxy] -butyric acid The
title conpound was prepared by foll ow ng procedures in

n 1 )¢ 2
R e L R

PeuoH. Hdimpolira-Yponic acid.
) t rhb - - di ro-[1,1";
B R ko Pt IOHSO! Pl o6 ol 70 e
- hexyl } - 2- (2- car boxy- et hyl ) - phenoxy] -butyric acid
Compound VId : 4-[3-{6-[tert-Butoxycarbonyl-(4,4''-dichloro-[1,1';3",1""|terphenyl-
5'-yl)-amino|-hexyl}-2-(2-carboxy-ethyl)-phenoxy]-butyric acid

The title compound was prepared by following procedures in step 6 with 4-
chlorophenylboronic acid.
LCMS: calculated for C4;H47CLNO; (M+H)' (-BOC) 648, found 648.2 m/z.

Compound Vle: 4-[3-{6-[tert-Butoxycarbonyl-(3,3"'-difluoro-[1,1';3',1""| terphenyl-
5'-yl)-amino|-hexyl}-2-(2-carboxy-ethyl)-phenoxy]-butyric acid

The title compound was prepared by following procedures in  step 6 with 3-
fluorophenylboronic acid.
LCMS: calculated for C4;H47F,NO7 (M+H)' (-BOC) 616, found 616.2 m/z.
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25 The title conmpound was prepared by follow ng
procedures in step 6 with 4- chl orophenyl boroni c aci d.

wWa a2l cul ated for C42HA7CL2NO7 ( M+H) + (- BOB)T/BEB8/060511

found 648.2 mz. Conpound VI e;
4-13-{6-[tent- Butoxycarbonyl %83 di fluoro-[1,1

r . '
T SR AR S T is-tﬁﬁelwsﬁwth%mlwi LS
terk-b@toR pearbuimyl- mOphem}-ectz@rlﬁ@lyLawng)mhogqdurtyﬁc latid
step 6 wwth 3- fluorophenyl boronic acid. LCVS
cal cul ated for C42H47F2NO7 (M+H) + (-BOC) 616, found

PRS- t%lerﬂcémpo&%l \AQSZ%%/a&M%?Zfo‘?@W@D%QQ&d%@Mﬂ st@B 6 with 4-
Conpound
Klf[l@queettl‘éw,men}éb@otﬂﬁ|af31duor onet hoxy-[1, 1'

Ecwﬂs JLRLRAGTY C44 am : ﬁVHﬁIgX( ROG) 745, found 748.4 mly.

tert-butoxycar ony car boxy- et hyl) -
phenoxy] -butyric acid The title conpound was prepared

b meR bl S LTRSS B Gt IR Rt G sy genyi-rert

fégfoxﬁé%gé@jlﬂﬁd\l@m@%k&l)‘ -2(2EQeh o iAEhy Qe o Xy Sty Fik acid
npoun g :
4-13-(6-{[3,5-Bis-(2, 3-di hydro-benzo[ 1, 4] di oxi n-6-yl) -

’ﬂ’ﬁ@ N¥lel ©6@pbund was prepared by following procedures in  step 6 with 1,4-
but oxycar bonyl - am no} - hexyl’) - 2- ( 2- car boxy- et hyl ) - pheno

hngo@m@ner@bamnwamﬁhe title conpound was prepared by
KEMSa RRLRUOGPETERQN R0 PO ok fipd 62003
CA46H53NOLL( MHH) + (- BOC) 696, found 696.0 mz. 15 Step
é' Sy, oé‘;}%ﬂs of nost ref%red copypounds 4- OO0

FAYEReRS 91 BOP RIS EEromPOdS o Ar N 0~0 Ar
Via-g Ar Exanpl e 34-40 Repovat-.@f the Boc protegting

gro s achi evedfby treating—compounds Vla-g wiffi" a
sol utdgfl of 50% TPA/ CH2Cp2 (4nl) and allowing the

A elstoratroom te ure _£90
Tﬁ@éactl on m e was then eva@/twed under
pregsure. 20 The conmpounds were isolfated by
preparati ve VRPLC Exanpl e 34: Ar Examples 34-40

2-
RSy MRS NS &gt “Ehindac Teniinefmpungs Ve with e

gBution of 50% TFA/ CH2C12 (4mL) and allowing the reaction mixture stir at room

temperature for 2 h. The reaction mixture was then evaporated under reduced pressure.

The compounds were isolated by preparative HPLC

Example 34:
4-{2-(2-Carboxy-ethyl)-3-[6-([1,1';3',1""|terphenyl-5'-ylamino)-hexyl]-phenoxy}-

butyric acid

The title compound was prepared by following procedures in step 7 with 4-[3-[6-(tert-
Butoxycarbonyl-[1,1';3',1"]terphenyl-5'-yl-amino)-hexyl]-2-(2-carboxy-ethyl)-phenoxy]-
butyric acid (compound Vla).

ES(+)-HRMS nv/e caled for C37Hy NOs (M+H)" 580.3058, found 580.3053.

Example 35:
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The title conpound was prepared by foll ow ng
procedures in step 7 with 4-[3-[6-(tert-

W(Bmoemgma:r bonyl -[1,1 PCT/EP2008/060511

;3" ,1"] terphenyl -5 -yl -am no) - ggaxyl] 2- (2-carboxy- et hy
I) phenoxy] butyric acid (conpound Vla). ES(+)-HRMS

St Gb e (e hs b ongh PRS- nexyil-phenosy)-

PCT/ EP2008/ 060511 -69 4- Hwyfieatidar boxy- et hyl) - 3-

[6- (3, 5-di-thi ophen-3-yl - phenyl am no) - hexyl ]

- phenoxy}- butyric acid The title conpound was

PrERAE @Qm?élutfdoxbvhspﬁ%fiﬂre@ HOABHM RS ProcILRR if Wep M with 4-[3-{6-[zert-

Bu{oesxgﬂéhﬁw&ﬁ% =di-higplin-3-pii-plste h=a30ie |-kxe Hy 2 2-garbasy-cthel)-

henoxy] -butyric acid
?%éé‘hn% ‘ﬁﬁ%@‘%@?@“ﬁwme cal cd for C33H37NOBS2
HRM@ZmEJ@B:d fHoGntl:; PR (8UH)  BXadite i@ 590.2184.
4 [3 [ 6- (3, 5-Bi s-benzo[ 1, 3] di oxol - 5-yl - phenyl am no) - he
xyl ]-2-(2-carboxy-ethyl)- phenoxy]-butyric acid The
title corrpound vvas pr epar egkalmplé 964 owi ng pr ocedur es in

step. 7 h i s-benzq h

R LW (AL R 3hmw&arpawnwnammxy chff-parboxy-ethyD-
-2 (2-carboxy 15 ethyl )ﬁ Ui ¢ acid
(conpound Vic). ES(+)- e cal cd for C39H41NOO

(MrH) + 668. 2854, found 668 2848. Exanple 37:

hé %tlé% &g&%ﬁ;&gﬁ%@&& %12§&iﬁ%i;§§ﬁeﬁh&ggws%p T whtnY-f3-16-[(3,5-
Bisebﬁquﬂl Hdoyoli-& yhpheuhyll)hertt‘tjutd@cubnmdwmdnwﬂa]mxpt}ew-edboxy-
b !é | ow roceii eS|n &ﬁ 7vv|th4[3{6[tert-
Bviper bRy Rt [Eroniad Y70, /o
ES{HHapiswile-daledyfb) €@, NDs dMXM)*}é@ 2(884,&3&@@6@&2848.
et hyl ) - phenoxy] -butyric acid (conpound Vid). 25

ES(+)-HRMS mle calcd for C37H39C12NGs (M+H) + 648. 2278,

found 648. 2280. Exan'pl e @Xanﬁ)lggﬂz Car boxy-et hyl ) - 3-
[6-(3,3 "-difl uoro-

ﬂe{ﬂpiﬁe(ﬁ%bOSY-emyé}ﬁﬁ@)(4,Hé7®¢l]lom HhE RS tetnitepyl-5'-ya mdno)-hexyl]-

30 The title conmpound foI | owi ng
procedures in step 7 V\p?%o%&f'@ﬁ )é'ijc[%)
But oxycar bonyl - (3, 3"-difluoro-[1,1
. 1t.erphen
Eo s BoREis vy P B l’é&ﬂsgﬁ?ﬁa@n%ﬁely 7 with 4-[3-{6-{tert
Butoxycarbonyl-(4,4"-dichloro-[1,1;3',1"]terphenyl-5'-yl)-amino]-hexyl} -2-(2-carboxy-
ethyl)-phenoxy]-butyric acid (compound VId).
ES(+)-HRMS nv/e caled for C37H30CLNOs (M+H)"™ 648.2278, found 648.2280.

Example 38:
4-{2-(2-Carboxy-ethyl)-3-[6-(3,3"'-difluoro-[1,1';3',1"'"| terphenyl-5'-ylamino)-hexyl]-
phenoxy}-butyric acid

The title compound was prepared by following procedures in step 7 with 4-[3-{6-[tert-
Butoxycarbonyl-(3,3"-difluoro-[1,1';3",1"]terphenyl-5'-yl)-amino]-hexyl}-2-(2-carboxy-
ethyl)-phenoxy]-butyric acid (compound VIe).

ES(+)-HRMS nv/e caled for Cs37H30F,NOs (M+H) ™ 616.2869, found 616.2869.
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ES(+)-HRMS mle calcd for C37H39F2NC5 (M+H) + 616. 2869,
found 616.2869. 35 WD 2009/024492 PCT/ EP2008/ 060511

W0 7@vxanpl e 39: 4- [ 3- [6 (4, 4" Bi s-trifluo rBCT/EP2008/060511

met hoxy- [ 1,1'; 3,1 " terphﬁg -5' -yl am no) - hexyl ]
-2-(2- car boxy et hyI) phenoxy]-butyric acid 5 The

title conpound was preparﬁg %{ ?é|0Mﬁng procedures in
step 7 with 4-[3-{6-[(4,4 Ig ifluoromethoxy-[1,1

|31} [3.12.[6]-0(4121‘ 'pBBgtyiﬂuBrmﬁbﬂmkﬂhl ARBL DXYyephoDIA'- y&g‘hiim]-hhﬁﬂ] -2-(2-
car boxy- et enox utyrilc aci
{corrpound VIf). {fg(fh‘) F%m’gl thé‘r“&!f S‘U“%F agidg 39 FENO7
(M+H) + 748. 2704, found 748.2698. 10 Exanpl e 40: 4-
3-{6- [3,5-Bis-(2,3-di hydro-benzo [ 1, 4]
hetatle CWWQMWPW%@]’ falkp@g% Ptoge@tges in step 7 with 4-[3-{6-[(4,4"-
I e
N A R 2E S kMG bhbaming oyt 2-
2-varbdxydeth@)-pbeddx3]-butytib acid (compound VIf).

B RIS I o E SRy N 4 ) S bAoA RRIRA A 2808

(2- car boxy-et hyl) - phenoxy] -butyric acid (conpound

VIg). ES(+)-HRMS nmie calcd, for C39H39F6NO7 ( MtH) +

696. 3167, found 696.3164. EXBREPARNTI ON OF PREFERRED 3,

5- 0. -
SR EA NS O Qa0 ROy o P A RNk 2-2

| N Ov v CEt Elacbpxwahﬂ)mheooxylfbumlc agdp O: .

Na, EtOH Ar O |IX Aryl boronic acid Ar Xa-g Step 1:
Preparati on of Conpound VIII:

Th¢ 8tl§ Gemp@yrfs- Wi joeparph bmfd)ljowmg lpy(beedmiemdli -step 7 with 4-[3-(6-{[3,5-

|} - 2-eth h
B Loyl oS 4TG0 ey b B SeRg imfo -hey-2-
(2-carboxy-ethyl)-phenoxy]-butyric acid (compound VIg).
ES(+)-HRMS nv/e caled for CsoH3FgNO; (M+H)™ 696.3167, found 696.3164.

PREPARATION OF PREFERRED 3, 5-DIARYL N-METHYL-ANILINE
COMPOUNDS

Et0._.O

1- 50%TFA
(quant) I O
VW:E)/ \/\)L ! N O\/\)LOEt
OEt 2-Mel, K,CO,
\Q/ EtOH, 78 °C \Q/

[ v
Pd(PPh,),. K,CO,

NaOH, EtOH | \/\)L \/\)L
\©/ EtOH, H,0, reflux

Aryl boronic acid
Xa-g

Step 1: Preparation of Compound VIII: 4-[3-{6-[(3,5-Diiodo-phenyl)-methyl-amino]-
hexyl} -2-(2-cthoxycarbonyl-ethyl)-phenoxy]-butyric acid ethyl ester

EtO (0]
1- 50%TFA
\/\)L \/\)J\ Et
OEt 2- Mel, KZCO
EtOH, 78° C

Vil

Removal of the Boc protecting group was achieved by treating compound IV (2.0 g, 2.4
mmol) with a solution of 50% TFA/CH,Cl, (30mL) and allowing the reaction mixture
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YI N~~~OO0Ct | I ANI O/ v ~CEt 2- Mel, C3, I/
| EtCH 780 CIV I VIl 25 1 Renpval of the Boc

Wee@vezudhg group was achi eved by treati ng conpOUEB2008/060511

(2.0 g, 2.4 mol) wth asoluH’on of 50% TFA/ CH2dO 2

(30nL) and allowing the reaction mixture WO
009/.024492 PCT/ EP2 060511 -71 stir _at room

A SIE Py <200 Mo R g i B b under rduced

pieaquos. dthe drudededteria g elibn e SSthe @cxtSid withide fureie pudfication.

th dint t st i t hout, furth
fﬁ‘?ﬁl@f iy efirial ey t?ﬁ%g@féééé b el AWt 3l 26mmoD
fitd Sihharelk pola@i@iRbMBARe (133, M-mndd). %ktﬁgﬁlﬂd% %entle reflux

anhydr ous pot assi um carbonate (3.3 @ ] er
&ridp, fy roveise wge atlowed efqoakdeve, shen3@taicd. The residucuyas diluted

£ o
VR 0 S L e TS50,
dhecurgehingdep awecdyprsssurd. €dribvaonNgd SO0 qim«_zimato _graphy (gradient
RGBS PRy P R BITR G Ring SR S e the tite
tmenmdtag a2k willdhcoiexane) afforded 1.2 g (65% of

th it d | i ght I ] il. to LCMVG:
LAFe bt SR i 3 Pl ronss
PF’NMKI%CDIEI,‘B%;(@%% : %)1Hﬁ361%§(%(1$13: é.?% H)(s, EH}%%@_} Sﬁ,%gb),,aﬁs ad1n),

;s, ZQ, 0 s)d, 1H), , %m
22-4. 1 @5-431)94 053, 992(), 23, $806-3.222n1, ) 2395-28990 81, 2HY32.82 (s,

ST 242 G (B2607 225 1 7, 891 3,50 A0y 20202 Pk hiom

Step 2: Preparation of conpound | X

- (2-(2-Ca —ethyl)-3-£6-1(3,5-dii odo- "
Sir PR oL R URERST T GRS ER d io-
Phéhyd)-mdtiyHdmiflo]-hexylAphtdox$)-Bufyiric NadH, EtOH 1 N s ~
OO 50C VILL I X To a solution of conmpound VIII (0.9

g, 1.2 mmol) EtOH (40 nlL) was added NaCOH (.48 g,

C and

;
t he

vill IX

To a solution of compound VIII (0.9 g, 1.2 mmol) in EtOH (40 mL) was added NaOH
(0.48 g, 12 mmol ). The reaction mixture was heated at 50 °C and stirred at this
temperature for 2 h. When the reaction was completed, a white solid precipitated in the
reaction mixture. After cooling to room temperature, a solution of HCI 10% was added to
dissolve the salt formed. The solution is then extracted with EtOAc (100 mL), the
organic phase dried over Na,SO4 and evaporated under reduced pressure to afford the
desired di-acid (0.8 g, 88%) as a light yellow oil. LCMS: calculated for C6H331,NOs
(M+H)" 694, found 694.1m/z. H' NMR (CDCls):  9.00-8.00 (bs, 2H), 7.93 (s, 1H), 7.75
(s, 2H), 7.09 (t, 1H), 6.74 (d, 1H), 6.67 (d, 1H), 3.99 (t, 2H), 3.25 (t, 2H), 3.11 (s, 3H),
2.99-2.92 (m, 2H), 2.62-2.41 (m, 6H), 2.22-2.14 (m, 2H), 1.65-1.41 (m, 4H), 1.39-1.23
(m, 4H).
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reaction m xture. After cooling to roomtenperature, a
solution of HClL 10% was added to dissolve the salt

WO 20000249The sol ution is then extracted w th BeQOAEPI090511

mL), the organic phase dried goyer Na2SO4 and
evapor at ed under reduced pressire to afford the

' i.d | i ght [ oi | .
PR Seahes i ingf aperberafiatafints ol PRy a8 g
694.1m z. HL NMR (CDCL3): 9.00-8.00 (bs, 2H), 798 (s,
1H), 7.75 (92H), 7.09 (t, 1H), 674(d 67
(d, 1H), 2H) 3 P@BN, [ K e 32H)\,
2.99- 2. 62- 2. 4+m 6H) .22- .
2?@}(1. 65°1. A5y, CEOBGOTNR3 (Y 4H). WO
20089/ 02449% P EP2008/ 0895 feticacid 72 St &p 3: Synt hesi s
of 'nost preferred conpounds of Exarrpl es 41-47¥0D 0 O
@on@ﬁltlbanF coﬁ%poﬁnd‘Dt\I TO0Vmy, 0.2 fndoly in'EtOA ?ﬂh}L@%ﬁ@@I&S (ImL)

acid Ar -g To a soI ution of conpound

welrzladnlnﬁ_)bgronw agtd®9. 33anmp Dapriagsian ¢arhonate (#rmag, em@@emmo 1) and

BB oFeco 0L M by RO RSN MGk ARTEI 4 S THhen cooled

o vobortemparatune A edlutddn JFIBHC 1136 whs laddemld Stiig nTloek@tng sadution

room t enper at ur S ti of HCl 10% was ,added
tanihieh STRER ALY E QS L S o qubis Aie® B8 ABEE Siriapfou and
&h@éﬁtrfﬁé@uﬂﬁ@} redlib&l FreGard. (Puﬁﬂ&&ﬁ‘)n\/lﬁﬁsw ¢1§@Im@t%gfaphk’ﬂ?g$%ent of
concentrat ed under reduced pre re. Purificatio

%9/ ml@e%s fEpmdransde %90/%9% Ol aprdcg shaiatied 3 rdigd N-Me
ELiGRCata@y £t OAc/ MeOH 90% af forded the desired

3,5-diaryl N-Me 1o aniline anal og. Exanple 41:

4-{2- (2- Car boxy-ethyl)-3- [6- (msthyl [1,1;3,1 "]
terphenyl -5' -yl -am no) - hexyl 1 - genoxy} - butyrlc acid

15 The title conpound was prer})ared by foll ow ng

pr de@dr@srbiory-2tie)-3-[Gd(inetidd-[ b &Yl 'Herphemylatyttamiiid )Biexyl] -

(+): calculated for C38H43 MrH) + .594. 3214, found
594. 3212 mz. 20 ExainEeu%g%-bsltyn acid

The title compound was prepared by following procedures in  step 3 with 2-
phenylboronic acid. HR-ES (+): calculated for CisHysNOs (M+H)™ 594.3214, found
594.3212 m/z.

Example 42:
4-[3-{6-[(3,5-Bis-benzo[1,3]dioxol-5-yl-phenyl)-methyl-amino|]-hexyl}-2-(2-carboxy-
ethyl)-phenoxy]-butyric acid

The title compound was prepared by following procedures in step 3 with
benzo[1,3]dioxol-5-yl-boronic acid. HR-ES (+): calculated for C40H43NOo (M+H)"
682.3011, found 682.3015 m/z.

Example 43:
4-(2-(2-Carboxy-ethyl)-3-{6-[(3,5-di-thiophen-3-yl-phenyl)-methyl-amino]-hexyl}-
phenoxy)-butyric acid
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4- [3-{6- [(3,5-Bis-benzo [ 1, 3]
di oxol - 5-yl - phenyl ) - net hyl - am no]

WO b@29r4492- ( 2- car boxy- et hyl)-phenoxy] - but yri cPEERR200$1€50511

step 3 wth 25 benzo[ 1, 3] di oxol™-5-yl -boroni c aci d.

- |E +) 1) + .
R s e e R
ehidpdsyetoidnit heid-HREES (+): calculated for C34H30NOsS, (M+H)' 606.2343, found
%&§%g-di-thiophen-S-yI-phenyl)-nethyl-anino] - hexyl } -
HHEN8%y) - but yric acid WO 2009/ 024492
PCT/ EP2008/ 060511 -73 The title conpound was prepared
by foll ow ng procedures in step 3 with 3-
t hi opheneboroni ¢ aci d. HRES8MpI§ 44ca| cul ated for

C3 s 1] LA 1]

s Cypo My R G SainhBHRR. PR frdfheRyE s’ - methyl
[(2,2"-difluoro- 4rinb]-h8xyl}-phenoxy)-butyric acid

ter phenyl -5' -yl ) - net hyl -

am no] - hexyl } - phenoxy) -butyric acid The title conpound

Tas titleeRarpduiy Wal pespared Py OCRRMIGS procelifl th Wstdp 3- with 2-
o fluorgphenyl boronic acid. LCVS: cal cul ated for

HHE@Z&I%OIPM + 630.75, found 630.2 mz. Exanple

AEM S -chRulated$Bf é%l%ff%m O30 630.74, Jorhd 6Hofd ex o- [
1,1';3,1 "]Jterphenyl-5"-yl)-nethyl- 15

am no] - hexyl } - phenoxy) -butyric acid The title conmpound

was prepared by follow ng es in step 3 with 2-
phenyl boroni ¢ aci d. HR-ESI%é?ﬁﬁgg§bulated for

C3$HR-{FENTboxyvetHy - 36 8B [ (3B ediftiocnr i, 1'68 1. 'BePghemykS5'-P)-methyl-
[Ez( anl € d|4f6 | ug; gzefn?iglo -.rlegoxl}/-_f%telqulq)):b%_tégé acid
"]terphenyl -5 -yl)-net hyl -

am no] - hexyl } - phenoxy) -butyri ¢ aci.d 25 The title i

2hs E&Omgu Sfar BEFPBIEd b gxkhowgnaor%%eameésm n &P With 2-

ghemymar&ﬁc B&%nﬂﬁ(l%&m%eﬁ&il&{ed g éml*ﬁzNéggmq%t%@.zs_oz@ found

title conpound was prepared byfgollomﬁng procedures in

or “C38H41F2NCb 630. 3026, found .30
3ha%amiz7: 30
4-13-(6-{[3,5-Bis-(2, 3-di hydro- benzo[ 1, 4] di oxi n-6-yl) -
phenyl ] - met hyl - am no} - hexyl ) -

2- (2-car boxy- et hyl) - phenoXxaniplée 461 ¢ aci d

4-(2-(2-Carboxy-ethyl)-3-{6-[(4,4""-difluoro-[1,1';3',1""| terphenyl-5'-yl)-methyl-

amino|-hexyl}-phenoxy)-butyric acid

The title compound was prepared by following procedures in  step 3 with 2-
phenylboronic acid. HR-ES (+): calculated for CisHyq FaNOs (M+H)™ 630.3026, found
630.3028 m/z.

Example 47:
4-13-(6-{|3,5-Bis-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-phenyl]-methyl-amino}-hexyl)-
2-(2-carboxy-ethyl)-phenoxy]|-butyric acid

The title compound was prepared by following procedures in step 3 with 1,4-
benzodioxane-6-boronic acid. HR-ES (+): calculated for C4,H;NOy (M+H)" 710.3324,
found 710.3323 m/z.
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The title conpound was prepared by foll ow ng

procedures in step 3 with 1,4- benzodi oxane- 6-boronic
W@eod0244RR ES (+): cal cul ated for C42HANOO ( M+rHrGT/EP2008/060511

710. 3324, 35 found 710. 3323 n%r% WD 2009/ 024492

PCT/ EP2008/ 060511 - 74 PREPARATI ON OF PREFERRED 3,

5-DI ARYL 3, 5-DIARYL C LINKED COVWOUNDS EtO 0 EtO 0

ONO ~~ Br OCEt O NHOv~rv OBt Toluene, reflux O

11PRE XARA TAONKDIOBR EMPIRRED 3¢ AgBIXR VLG, SINARYL-CLINKED

0O, ~p, MCH~ ~00 K CP¢(I)M>18(1@NNS ArB(OH) 2 p

PdCl 2( PPh3 4 14 O O EtSI\VEHE Pd(PPh3)4 || 0 K208,

EEOHH20 01 [~ fl 1 Br 0J0 Ar Ar XVa-EOYEF Br XIV

2- H2, Pd/C Qi 49 1 NCH (] Ar Ar 00

1B vf\d)ﬂpou&d%

H
4-12-(2-Et ycar bonyl - iﬁ?@ e 3- (66- 0X0- h l) -
phenoxy] - butyric agl d, et ester EEOOIxEtOO0
K,CO,
Ohira's reagent o (@]
R ou~Ao- NaCH _ oA,
B X

Xl ‘
o
0
0 ~Y
o
PACL(PPhy), || O/\/\n/ — Il
EtN/THF
3 o K,CO,, EtOH/H,0 O 0”0
e
o
Br o) Ar Ar
XV
2 H,, PAiC /‘\\/\/\t /\/\n/
Ar

XVla-c
Step 1: Preparation of Compound XI: 4-[2-(2-Ethoxycarbonyl-ethyl)-3-(6-oxo0-hexyl)-
phenoxy]-butyric acid ethyl ester

(0]
\/\)OJ\
(0]
OBt "NaHco, \/\)L
Toluene, reflux

4-[3-(6-Bromo-hexyl)-2-(2-ethoxycarbonyl-ethyl)-phenoxy]-butyric acid ethyl ester
(10.0 g, 21.2 mmol), pyridine N-oxide (10.06 g, 106 mmol), and sodium bicarbonate

10 (10.0 g, 119 mmol) were heated at reflux with vigorous stirring in toluene (100 mL) for

24 hr. The mixture was cooled down and filtered. The filtrate was then evaporated under
vacuo and the crude material was purified by column chromatography using 30%
EtOAc-Hexane as eluant to give the title compound (7.0 g, 81%) as an oil. HR-MS-
EI(+): calculated for C,3H3406 [M] 406.2350, found 406.2355.

15
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NOO Br OO NaHCO3 H Ov v Okt Toluene, reflux O
Xl

W@ 2(4030t89Br onp- hexyl ) - 2- ( 2- et hoxycar bonyl - et hyPQF/pP2OngIx60511

y]-butyric acid ethyl ester (%) 0 g, 21.2 mml),
pyridi ne N-oxide (10.06 g, 106 rmol) and sodi um

i car onat 10. 0 1

PSP PR d PSP BRge X g TR EauER R Pt Ryroppy-ethy)-
Henbky]-titherigricidl ureehyhaseicool ed down and filtered. The
filtrate wa th%n evaporated under vacuo and _the

crude materra as purified by columm chr omat8
usi ng 30% FEt OAc- Hexane as elt@®t to give the

onpound 7.0 g,. 81 % as VPGP HR- M5- EI (+):

N 828’%*4’(%%0 405, 2

150 WD 2009/ 824492 PCT/ Epzoo%"/e 571 :

Preparati on gf Conpound XI|I: XII

4-[ 3- Hept - 6- ynyl - 2- ( 2- met hoxycar bonyl - et hyl ) -

Ph erﬁﬁ)(}/sio-hbM)dfi £[BnE2- Htmpwbommyl)a @-6xEGhex2GEIRnoxNJ-butyric

%qli rﬁ}ahlygﬁstegfa(g 1924 l§tan(? pg{%scgl_lllm >é£1rb§llla{te (7T?4 g, 50 1. ’8 mmol) in

Heclod ( zz)thmeeO@ﬁlb@wdag@dtmwf)m%d G@Sﬁ%@tr h@s&ls)zlgutmgxad 8 mmol)
an

-butyric aci th ester gb
ékﬁ @%@a)r‘ﬁ%ﬁr?éiﬁég glowiy The csqhngz aﬁlwa§ rqmpvegppp thegnd of
10r£ Qﬁi tgé] ké'agtlén ﬁl%&@]]%rﬁn&& %f ro%hl{ t%glgbﬁt@ ﬁlreg{ ﬁr gﬁglgegctlon was

521 was ad
éieomtyacta”dw‘elth GeDAn gncblaltlme s combmed drgapanlaydre wermddresfd over
|t| dthe reaction mxture stirr r
P SRR LR k. 8 PR il BT teoturnn

bhlaﬁtgﬁmy asgg BOYNEtO AdrE egaiztals RRAnOIGAN the tioly eosipv@rda(4.6 g,

Dhidias b Etnee b LTSk o B Corlpg ok iy 297-1985,

hineret gggaphy using 50% Et OAc- Hexane as eluant to
give the title conmpound (4.6 g, 71 % as a |light
yellow oil. HR-ES(+): calculated for C22H3005 (M+Na)'

%%ﬁ'p% gﬁ%al%[i{n? BF@O%%ZUMEI: 4%2-@-%r&xy-%ﬂ%@ﬁ§ -%Ef)tg@-yﬁgll-phenoxy] -
utfytic @@'dCar bo;<y- et hyl ) - 3- hept - 6- ynyl - phenoxy] -

0.0
\/\)j\ N OH I
a
& O\/\)J\o
MeOH X

To a solution of 4-[3-hept-6-ynyl-2-(2-methoxycarbonyl-cethyl)-phenoxy]-butyric acid
methyl ester (4.6 g, 12.39 mmol) in EtOH (100 mL) was added NaOH (4.96 g, 123.9
mmol ) and 20 mL of water. The reaction mixture was heated at 50 °C and stirred at this
temperature for 5 h. After cooling to room temperature, a solution of HCI 10% was
added. The solution was then extracted with EtOAc (100 mL), the organic phase dried
over Na,SO4 and evaporated under reduced pressure to afford the desired diacid (4.0 g,
93%) as a light yellow oil. HR-ES(+): calculated for C20Hz605 (M+Na)' ™ 369.1672,
found 369.1673.

Step 4: Preparation of Compound XIV: 4-{2-(2-Carboxy-ethyl)-3-[7-(3,5-dibromo-
phenyl)-hept-6-ynyl]-phenoxy}-butyric acid
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butyric acid 0 0 0 0 0O NaOH McOH XIII  XlII To a
sol uti on of

wWa@2Q03/0apt - 6- ynyl - 2- ( 2- met hoxycar bonyl - et hyl ) - pETEEP209$/060511

butyric acid nethyl ester (4. 1/36 12.39 mol ) in EtOH
(100 nL) was added NaCH (4.96 d, 123 9 20 mml) and

20 nL of water. The reaction m xture was heated at 50
C and stirredbajothis tenperature for 5 h.
cooling to room tenperature, PEEBNUL i on of]
added. The solution wag then EBxtTHECt ed Wit
|%Wdr| et—over>Na2SO

p redice® pressurje to aff o
desired dia (4 0 g, 3%@@; glst”yef Mew oi P
HR- ES( +) : | ated for C20 MtNa) ' 36 672, 25
found 369. 12493P Step 4. Predaérati orr of Corrpogqn\é Xl V.
4-{2-(2-Carboxy-ethyl)-3-[7-(3, 5-di brono-

S AR At ik S5 R R i 25
O’G @mﬁ@ﬂ&ﬁﬂdi‘tﬁwm@odob}tnzt@\{/ mbiﬁar@imﬁm JOhg. Alem.BOO3, G8; 8T0) (261
I f

ng[ é% 37 3 36 ol i’ SHE (5 mI ) and BN (il piag added

81@4(dl@%ﬁﬂph@phln@pﬁﬁadmﬂ)) d18hlglgdsh @ggﬁ@g(l;(ﬂg%hﬁﬁlb &nTh¢ reaction
eparation in

RS, s erisppt g 9@73‘?;,3{2@9 AGHRBIyIXfufe g é %E()Wﬂ a few

3R JETSN &/53 dHdkd WA RIS in rmxture Was evaporated under vacuo. The crude

bis-(triphe %Iphosphlne)pal adiunm(l1) dichloride (25

mgteriel waspyriiad)by cphieng @mamgraprhiyxlﬁmg@ gmherﬁefaxr@ HtQ@fc to 20%
e e e G Lo

BIGt) :wakulessl fov Em@baﬁﬁiz(ﬂbﬂd@r) 60AduBS, fotmel GlHuRl®3.
material was purified by colum chronmat ography using a
gradient fromEtOAc to 20%to MeOH Et CAc as eluant to

Bicy&: Shfthtdid dRcorpopodust K:240p16018-§0% as a oil. HR-Ms-

) o
o™
I OWO ArB(OH), o
fl
o Pd(PPh,),
O K,CO,, EtOH/H,0 O oo
o Fo
Br Br © Ar Ar

XIvV Examples 50

To a solution of compound XIV (110 mg, 0.19 mmol) in EtOH (4mL)/H,O (1mL) were
added boronic acid (0.76 mmol), potassium carbonate (105 mg, 0.76 mmol) and
Pd(PPhz)4 (11 mg, 0.0095 mmol). The mixture was heated at 78 °C for 4 h and then
cooled to room temperature. A solution of HC1 10% was added (SmL). The resulting
solution was then extracted with EtOAc (10 mL). The organic phase was dried over
Na,SO,4 and concentrated under reduced pressure. Purification by preparative HPLC

(gradient 50% Acetonitrile-water to 100% water ) afforded the desired compound.

Example 48:
4-[2-(2-Carboxy-ethyl)-3-(7-[1,1';3',1""| terphenyl-5'-yl-hept-6-ynyl)-
phenoxy]|-butyric acid
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El (+): calcul ated for C26H2805Br 2( MrNa) 601. 0195,
found 601.0193. Step 5: Synthesis of corrpounds of

WEXREPPEs2 48-50 || O/ O ArB(OH) 2 1 O Pd(RIBR108/060511

K2Co3, EtOH/ H20 0 O Br Br 00{7\A/r Ar XIV Exanpl es 50
15 To a sol ution of conpound X1V (110 ng, 0.19 mol)

Jl"mﬂr%ﬁle c% Ivnaﬁ]pre(él%aﬁed) b V\Féﬁl?&l%d%éjedﬂb}%?gﬁ] !Fn%gl )Wl% n]éhenyﬁ)oromc
Red. PIHI&)E@({)I talowlatcl FOOORHMMI(M-+NENesIN. 21T Hundsoheeded

at 78 Cfor 4 h and then cooled to roomtenperature.
A sol ution of HC110% was added (5nlL). The resulting
solution was then extract gkamgif48%t OAc (10 nlL). The

o%-im Cc phase was dried over 20 Na2SO4 and

Ehi-t 5-&3-99%{1,614&@6%@ qdrlﬂ@ﬂm)éleppér)iltyll]c%r@ e#rhgyy-ethyl)-

preparative HPLC (gra gg[; itrile-water to
100% wat er) afforded tﬂh gf dﬁ?cgﬁrfg{cﬂ)und Exarrpl e

48: 4- [2 (2 Carboxy-ethyl)-3-(7- [1,1' ;3,1 "

1 e et SR SN RS R %yrl'th 2801
B@ﬁpfﬂuﬂdlo\ﬁaES-@lﬂ-b@ﬁihﬁﬁhchy HR-Esphnealanaece ir@sHis0, evieNa)”
&{3\” h n|c acid. HRES(+): calculated for

?—%%g) ;)2 41597 2611, found 597.2606. Exanpl e
49: 5

4-[3-[7-(3, 5-Bi s-benzo[ 1, 3] di oxol - 5-yl - phenyl ) - hept - 6-
ynyl] 2- (2- car boxy- et hyl ) -ExgmaeR9] - butyric acid The

S r

oD T R R P S B P s O RFER AT oy
HR- ES(+) cal cul ated for Gopdsa@sidl M-Na)+ 10
685. 2408, found 685.2412. Exanple 50: 4- {2-(2-C
ar boxy- et hyl ) - 3-
[l“He (tRicb- ddhthh@pﬁsﬁ-ﬁewre(pf@ﬂyfbbloﬁﬁ@t plocgtiyed in step 5 with 3-
- no but ric acid 15 The title conpound was

%’ELQP “H}}CFQ} 1owing procedures in step 5 with 3-

I H3405S2
(VG T a00 7a Cr I ab8 3 e B B %8 i hes o

of conpounds of Exanples 51-53
Step 6: Synthesis of compounds of Examples 51-53

J '
oz\/\g, 2 1o, P O O/\/\n,o
o}

I —

Ao MeOH O
O Ar

Ar
XVa-c Examples 51-53

Ar o O
Ar

General procedure:

To a solution of compound XVa-c¢ (0.12 mmol) in MeOH (6 mL) was added 10% Pd/C
(10 mg). In some cases some EtOAc was added to help the dissolution of the alkyne. The
mixture was stirred for 4 h under hydrogen atmosphere at room temperature. The
resulting suspension was filtered through celite and was evaporated under vacuo to afford

the corresponding hydrogenated compound.
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0O0002- H21 Pd/ICO* OIl ~~0 OMOHA Ar OO Ar
Ar XVa-c Exanples 51-53 GCeneral procedure: To a

waatoapeam of conmpound XvVa-c (0.12 mmol ) in MeGrCT/BPI9LY/060511

was added 10% Pd/C (10 ng). |n sone cases sone Et OAc

was added to help the dissolution of the al kyne. The

25 m xture was stirred for,4 h u$ﬂer hydr ogen

at nosphere at roomterrper£ ‘e resul ting

sus [pe(2sCarbosgsethyl)-Be7d, 1t;8f DU]ngrphehyltse ydhdptvaBphenoxy|-butyric
evapor at ed under vacuo to afford t he correspondi ng

hydr ogenat ed conpound. WO 20861924492

PCT/ EP2008/ 060511 -78 Exarrpl e 51: 4-

&2 (2- Car boxy-ethyl)-3-(7- 1';3,1" ) )

B¢ pitlengammung| Wh%m%nayedphérfeilwmgbgm wes geistep 6 witle 4-[2-(2-

EhbeOQ%%ﬁ%Oygfj 1"‘@%2? égeP@L ﬁgl ?yyl q@#ﬂ-@&%ﬁa&?ﬁé@%ﬁ i§fic! N acid

GEx,amp]let @)pH@nES(JrB cayduldtepfor &wwa ANFHE @091 2B, Yoursl 601.2925.
acid (Exanple 48). HR-ES(+): calculated for C38H42C5
(I\/H-Na)+ 601. 2924, found 601.2925. Exanple 52: 10
4-[3-[7-(3, 5-Bis- benzo[l :iéjxdhqxeszs yl - phenyl) heptyl]
-2-(2-carboxy- et nox%w butyric acid The tit
compodna- e R sensel AR L SW B EuaHes bt
ﬁyl‘)\dpth@néxﬂ]-:iﬁ{t ri¢ d¢ig- Bi S-benzo [ 1, 3]
di oxol - 5- phenyl) - hept - 6-ynyl ] - 2- (2- car boxy- et hyl ) -p
henoxy] - butyr| c 15 acid (Exanple 49). HR-ES(+):

i, i BB SIRRR b DR R BBt J G 4-3-7-6.5-
Bﬁ'me&z‘ﬂICH]dlbmI@Nbph@lﬁkhephéﬂmb’m-Qh@pd:qrbc}xy-ethyl) -phenoxy]-butyric

APREEREE % H- B o AR ten BP T O 0B RBP RPN, foune

6121

Car boxy-ethyl)-3-[7-(3, 5-di -thi ophen-3-yl - phenyl ) - hept
-6-ynyl ] - phenoxy}-butyric acid (Exanple 50).

HR-ES(+): calcul ated for 343540582 (M+rNa) + 613. 2053,

found 25 613. 2054. WO 2009/ 024492 PCT/ EP2008/ 060511
4-{2-(2-Carboxy-ethyl)-3-[7-(3,5-di-thiophen-3-yl-phenyl)-heptyl]-phenoxy}-butyric

acid

The title compound was prepared by following procedures in step 6 with 4-{2-(2-
Carboxy-ethyl)-3-[7-(3,5-di-thiophen-3-yl-phenyl)-hept-6-ynyl]-phenoxy} -butyric acid
(Example 50). HR-ES(+): calculated for C34H3305S, (M+Na)' 613.2053, found
613.2054.



10

15

- 79 ALTERNATI VE METHOD FOR PREPARI NG SYMMVETRI C AND
ASYMVETRI C Bl S- ARYLPHENCL | NTERMVEDI ATES AND THEI R USE

WO DO0IPEREPARATI O\I G: PREFERRED COVPQJNDS Step 1PCSI/BP2088/060511

67 i 70 Br Br | ~11 RL Rz, ~oHRL | R2 | Br I \
v (}|Pd(tetrak|s) Kz CO, Pdcfz(dppf) K, PO,

RO,

[ EFE mas—adééd—> ongre—fg’
ni t r 0Y d(tetrakls pOt aSSI r b PdCl,(dppf), KyP

eqU|v.“pnts£mam “pal | adi um (O Dioxane, 100°C,

microwaye 30 mi

tetrakké(trfﬁhenylphosphlng) 00. 1 eqU|vafents) A&y
1_0

reacti on m xture was heate 50C and allowed to stir
for 16 hours 10 (reacti pni tored by LCMVS).
The sol vent was renp@edg g§&' pressure, and
the crude product purifi8 chr omat ogr aphy
(eluting with 9:1 heptane: etbyl acetate). In this
manner, it was possible tog | ect separately both the
5- brono R -blphenyl 3- ol (6§5 and ﬁynnetrlc

roducts. Step 3:
R, org © © couple and
saponify ester
O iy
72 Br O\/\)Lo/\
OH
35
R, or Rs O
RT O 0
o O/\/\ﬂ/ R
O
R 73R =Et
c” © 1 R=H

Step 1: To a solution of 3,5-dibromophenol (66) and R1-boronic acid (67) (1 equivalent)
in 2:1 toluene:ethanol (3 volumes) at room temperature under nitrogen was added
potassium carbonate (2 equivalents) and palladium (0) tetrakis(triphenylphosphine) (0.1
equivalents). The reaction mixture was heated to 50°C and allowed to stir for 16 hours
(reaction progress monitored by LCMS). The solvent was removed under reduced
pressure, and the crude product purified by column chromatography (eluting with 9:1
heptane:ethyl acetate). In this manner, it was possible to collect separately both the 5-
bromo-R1’-biphenyl-3-o0l (68) and symmetric 3-,5-bis-aryl (69) products.

Step 2: To a solution of 5-bromo-R1’-biphenyl-3-o0l (68) and R2-boronic acid (70) (1.5
equivalents) in dioxane (2 volumes) at room temperature under nitrogen was added
tripotassium phosphate (2 equivalents) and 1,1'-bis(diphenylphosphino)ferrocene
palladium (II) dichloride (0.1 equivalents). The reaction mixture was treated under
microwave conditions (100°C; 250W; 250psi) for 30 minutes. The solvent was then

removed under reduced pressure, and the crude product purified by column
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Step 2: To a solution of 5-brono-R ' -biphenyl - 3-ol
(68) and R2-boronic acid (70) (1.5 15 equivalents) in

welt@ama9y 2 vol unes) at room tenperature underPCi/EP2gEO60511

vvas added tripotassi um phosphgte (2 equival ents) and
- bi s(di phenyl phosphl no) ferfocene palladium(Il)

?hrc ogral?n&gaug ng \év;ﬂé:%Zl ﬁept[as e C?tlg-yrl] %%tht%gglé%ﬂls mxt ur ?he asymrnetrlc
259pskarylf(@n) ﬁlﬁdﬁdtmﬂs%tanﬂéﬂe sol vent was then renoved

nd% edu%d@g%)‘gssu asgév ge 5 uﬂd@%rgggfl']p%t rolfljl Iac?e?one and

DMF)H%E‘[Q&Y (Qﬂl)léntﬂ ﬁlthcbﬂ@oﬁMd 35 & dy NeRt Aaed b ibed by addition of

acetate). In this manner, the asymetric

K.C@s bl, - Jhe epalying SePeRYoOMEEs sigresd 35dg C &reyrags. The insoluble
FUERS] y O o L AR LA 1 B v v

watep ouththe brifd. T8w.orgamaslagcided, drfedldver/\adlyth;ouadddiummfatb and

5 K2 10, eq.). The resulting suspensi on

Sqncougatyd post fidviced Hgwh bt i HRBFI RS pulfids 31 b HiS et
tolhing ﬁl@ﬁnggtyl adfiaﬁatg hed héﬁlahwﬁoelm gﬁh%dﬂnﬁtg3w th %1 hyl
cetate n wasne Wit er an t hen ri . e .
§ #hi ¢ 6%@?1%733 Wi Y ged kARG e&@&?fﬁﬂds?&\rlﬁ%&lem

ﬁﬁ%xﬁ@ BeIeHsA At &‘cﬁurﬁé‘ Y&th rEﬁ)@b'tCt%Qhé){?(ﬁﬁtﬁH bfethdht) SldidRred at 55°C
materi al was prurl fied on a silica gel colunn using

@Yqiiyilurlag dtdaye Thew tméﬁmﬁ@g migtusd ey @elé@h-p@hwh i) hYlil‘P chloric acid

B TP SRR, FBI s sodm

wlfahe atteiscmmcetntltamdtthﬂemkium poéssetch@nule maaerih! stas pnefiedaby HPLC
er duri Then t reacti on m xture was

ED l}egggr%pSﬂo i%fiﬁ?fﬁ@%%%’ilpoor@ ‘i acid and extracted

|nto ethyl acetate. The organic |ayer was dried over

anhydrous sodium sulfate and concentrated under

reduced pressure. Crude ndP@MBf Sdas purified by HPLC

15 4 [r?,%tgssyﬂbhﬁfdr&-z@[lﬁ@mx& 91 f1"‘ §Of 'Qtérgﬂa{ylwmyslﬂeylyl]-z-(z-
arrpl e 54: - 2" - 1iet hoxy-

[1,1';3 1etiq0xrwph@ﬁyqthﬂ) pylemw -brugyasie peid 2thyd ester

et hoxycar bonyl - et hyl ) - phenoxy] - butyric acid ethyl

ester 20 Exanple 54 was synthesized in 4 steps from
3-,5- dibronophenol 2- Met hoxy-5- fl uorophenyl boronic

"%ﬂ@f@’a‘%r eact e 965“ ' BY, 3RV S ShRRsphbor M2 Methoxy-5-
Budophdryb 'bofdnlbozicﬁ)d 3vas reddiaixys ddsphibdtlydbode Odtep WhilehhiyaBanner was
then reacted wi th 25 fluor ophen | boronic reacted as

yalatadi g-é)aorg%évguorgt?eﬁleghoxynblplpﬁng ng{,hlch was then reacted with 3-

Aucrophbinl BG¥oRic RactB®hhAX¥ribedtaove3Sted 2. In this manner, 3,5"-difluoro-
terphenyl 5 -0l was obtained. This bis-aryl p enoI

3 -prethgix [ Lid s o SlterpleanybR yol[Wastobtadnedl " | t er phenyl - 5' - ol ,

was coupled to

4-[ 3- (6-brono- hexyl ) -2-(2-et hoxycar bonyl - et hyl ) - phenox
Yhisbist-atyl gheaol, d Sé{dir&llloreéf anctiidxyd 1, 138", E‘Qﬁ):r}ihﬁnﬁ{ﬁé-siswm coupled to

%f[h?g- A ijj?)fygﬁz;g%n %I%Zbony?% thBB henoxyq %utyrlc acid ethyl ester (1.0
eq) in presence of potassium carbonate (2.0 eq) were added N, N-dimethylformamide (5
mL) and acetone (10 mL) at room temperature as described above in Step 3. The
resulting suspension was heated for 2 days. Then, the reaction mixture was cooled to
room temperature and diluted with water (20 mL). The organic compound was extracted
into ethyl acetate (3 x 20 mL) and the combined organic extracts were washed with water

and brine solution. The organic layers were dried over anhydrous magnesium sulfate and
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nm.) and acetone (10 nlL) at roomtenperature as
descri bed above in Step 3. The resulting suspension

woe®zabed for 2 days. Then, the reaction m xPCF/EP2X0$060511

cooled to roomtenperature angl1 diluted with water (20

mL). The organic conpound was extracted into ethyl

etate.(3 x 20 nl) and the conbined organic extracts
ERLHSche atyind nlat B Cole iAWl s FRAREDRocuc
ah@a s pusified by weing ad1$€0 silicarge bhedlysin oslstinpagitle 9120/ cthyl acetate

e R BATTBR 4hE FHERY AU Ond-S oHEGHPr RaRosr
EIDP;SS; pl]té%}kngasgw{y?-h@kmighafo@ Whhityrivhi ki ias 1 Btk fHsed-HRMS
y using an 1SCO si I h 9

ica gel colum, eluting with 0-20%

s healcwdeted fardsslilnOnlexAhaNa)t §63263sk dound 669.2637.
4-{2-(2-carboxy-ethyl)-3-[6-(3,5"-difluoro-2"-mnmethoxy-
[1,1;3,1"]terphenyl -5 -yl oxy) - hexyl ] - phenoxy}-butyric

acpd di - Rrapdratest eraf ES{ 2} ZHRVBoSy-ethgl)Saltel dideudro+2"-methoxy-

CEPHAOGTEE () SR APk VR3PS S0 4

Fo {a%p (ll?it)ﬁ:?f hexy {E(Zh;lhl)b:oﬁy-[eﬁry()% -po-¢305 't 1106 -2 moethbRpXy -

L]Eh "é’, ﬁgfeé)lgéﬁﬁpym%’g%lg{(ﬂ?pl?é(n%)xil?—%ﬁyylrl]c -agltgie(ﬂ-oezt(ﬁlyh -egtg; (%E)I6 %1g) in
E@Lt(i)lﬂr[%'ll Q%- G O0AYadaEN ¥ uecods 8N Sodhum Byfilod Q23 mITPAtHesM

gmperdtyrer Psieyltisg syspensjon wasxieajedgn SRy C-andtthe mixtaisiveps stirred
i -eth ; ' . .

Bt e P o R e BRSSP e

pempéntat white oTgmia esyidund gvas gsipansd oto ety deetated@ xt Id) mL). The

e PeCe PP e e Sardi i Rluseg o mEFSha tn
biypdhie inb}g@éf ‘iv@reaﬁi'ted o&fl%élhb@rtouﬁ) B(:ﬂri]{lu’lﬁishmtte.di ﬂmﬂ(tlgﬁ aﬂdi gs’iﬁrPLV;él of the
CcQ oun was extracte | .0 e .acetate X ..
wggni gifeidep thieduds Pifyriu%tagv%l% @a%garrfieétw Rigagatis el to yield 417
Wahl drid st plolaad. 188 18%) waR ‘éhﬁtla?ceri%dgcﬁgb@ e @@ich mass

were dried over anhydrous sodium sul fate. "Filtration

snedtrompiny ahewsfsignals cosishoadingd tley Wlawingevere gecrprdo ESET) = 647,
i ch was L Y, 1 r r.aL.i el

BT o ER T A A AP oG o b Hecromerry

vharagnelsicoedsfondingwo tlesfollowingrvarasbsersqle at/e catatlatgd for

bClyBaPEef 5 1 RGRT 05 SRR B P

al so characterized by high resolution nass

spectronetry where signals corresponding to the
fol | owi ng were observed: nF¥mBRRA| ated for

C38IH4E . ; nEL ] 1-bho( - -
C 6?3_8%2@@@%%@&%@%9@ yEPAPRS Ky hexy -2 2 (DY -ékhyl)
4-[ 3-[6- (3, 5- Bi s- benzopheBxyi-brtiriGagid - phenoxy) - hexyl ]
-2-(2-carboxy-ethyl)- phenoxy]-butyric acid Exanple 55
was prepared in a simlar manner as that described for
Exanplke 655vhs pfparedsiy mmsirhilarondriner ay thhiaddsanibedrfodbgdmple 54. The

3,5-bi s-benzp[.1, 3] dj 0 -5-yl - phenqgl optai ned from
S P RIS B UM R e WaE P LAGTE4 O fRpd Tom
Bepoat in Wwhith®xRHiborbpHeas 0 stre@gtdwit M BESz0$ Y, BT oll-6-yl-boronic
bis-aryl ati on product was reacted according to St e%s 3
afid Ahis gymmetric bis-arylation product was reacted according to Steps 3 and 4 to
obtain Example 55 4-[3-[6-(3,5-Bis-benzo[1,3]dioxol-5-yl-phenoxy)-hexyl]-2-(2-
carboxy-ethyl)-phenoxy]-butyric acid. ES(+)-HRMS m/e calculated for C39H40010

(M+Na)'* 691.2513, found 691.2513.
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obt ai n Exanpl e 55
4-[3-[6-(3,5-Bi s-benzo[ 1, 3] di oxol - 5-yl - phenoxy) - hexyl ]

W0 20008244821 boxy- et hyl ) - phenoxy] - butyri c aci d. PCT/EP2008/060511

ES(+)-HRVMS me cal cul ated for C39H40010 (MtNa)' +

691. 2513, found 691.2513. 35 2009/ 024492

PCT/ EP2008/ 060511 -82 Ex | e 4- {2-(2-C

ar boxy- et hyl ) - 3- i é%6

§924(3-Carthoxy-bihaPhE-e-83, 5 di{uhie phey-3-yphghdxy)-hexyl]-phenoxy}-butyric
- phenoxy}-butyric acid 5 Exapple 56 was prepared in

a simlar manner as that des@‘%bed for Exanple 54. The
symetric bis-arylation product

3, 5-bi s- benzo[%ﬁﬁﬂdloxol 5-yl - phenol obtained fro

ExapleRé was nignaedd 18 asimilasrasnnshenibat deseribedex Eérarwlﬁ A4. The
AR b el P0h BldcP s i Aol Bl AEREL SivE phinol gbtained from
atreg ofe irowblish i, rdibExaoygiceo [56as reacted with thiophen-3-ylboronic acid. This

SRRk AR S I T A

BR@nple5er | £e2H(D Y attowyices0)- M@-@ﬂSMﬁopl&}ﬁ%SIF FHERbEY)-hexyl]-

ghal s correspondlng to the f wer e
E@%@W}e utyggem)i Exaggpls Q4 Wasgéeraftem%@‘i u@O@@%s
@&90191@@& %El%rs'léﬁﬁ cl%YreBchl'alﬂge@ %%ﬂl@&lﬂw&e observed: ES(+) =

ectronetry where signals correspondin t he

N B - )Neé%l obgernle 86 wep also @hﬂlrwpmeégowmgh resolution mass

3
%éﬁﬁ%@%h?%%@%% R RPN R
EBey(lated dim@tHylOaBi 302 msswcfomd ¢orﬂpaﬂb1e3mt11cm+Na)” = 615.1843.
terphenyl -5' - yl oxy) - hexyl ] - phenoxy}-butyric acid 20
Step 1 Preparation of
5- br ono- 4' dinethylanino bEiﬁﬁqﬂ¢573 oo N Br Br / C)\
Br Q Tol ue I ver e added ,
n#sd@dﬂe%@ogy-et@thé é%ﬂﬂe%vlanclszo uQyo-i,19:4 ,MBPI)Phenyl-S
4- (N, N-dlnethyla Qﬁﬂy 308 g,
7.94 nmol) and popggiﬁun1cg?%gﬁg%ﬁu%ghgggi g, 15.88
nnDI) in a round bottom fl ask. At that time, 25 under

ALoS 6 g of

f%k.g§§F enyfghgg%ﬂﬁﬁgﬁl W@ﬁo%ﬁﬁ%ﬂyﬁ%ﬁg m xture
mas stirred at heat ed overn|ght at 90§~ At this tine,
HO (2 N ag) was added to the reaction iixture until

pH = -6 and the subsequent two phase gre separat ed;
t he aqueous phase %ﬁiﬁﬁftratfed—aﬂd wast
Br

e}

Toluene (40 mL) and water (8 ml) were added to a mixture of 3-, 5-dibromophenol
(2.002 g, 7.94 mmol), 4-(N-,N-dimethylamino)phenylboronic acid (1.308 g, 7.94 mmol)
and potassium carbonate (2.232 g, 15.88 mmol) in a round bottom flask. At that time,
under a atmosphere of nitrogen, there was added 0.456 g of
tetrakis(triphenylphosphine)palladium(0). This mixture was stirred at heated overnight at
90°C. At this time, HC1 (2 N aq) was added to the reaction mixture until pH = ~6 and the
subsequent two phases were separated; the aqueous phase was extracted and washed
three time with ethyl acetate. The combined organic phases were dried with MgSQy,
filtered and washed with ethyl acetate. The filtrate was concentrated in vacuo to provide

an oil. The oil was purified by silica gel flash column chromatography eluted with
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three tine with ethyl acetate. The conbi ned organic
phases were dried with MyS04, 30 filtered and washed

wowRaob/ozuby | acetate. The filtrate was concent r BEBEP1008/060511

vacuo to provide an oil. The @il was purified by
silica gel flash columm chroma ography eluted with WO
FRRRH0RAAGR. FETLERZ0D! OROSKE:, 83, M RARTRIANS, tubfluo-
Embﬂqmﬁ(ﬁwmﬁkmﬁhmyﬂan1no- bi phenyl - 3-ol was obt ai ned.
Step 2 Preparation of
4-[ 3-[ 6- (5-brono-4'-di met hyl am no- bi phenyl - 3-yl oxy) - he
swp]z 5 lireg)é-’raﬁ&{ MYS-g-tgébﬁonQﬁ$%}éﬂhgﬁ%ﬂdeﬁ)h@ﬁﬂzl@ -Noxy)-hexyl]-
In a round bottom vi al
%ﬁ&ﬁg@@xymethyl)mnw](@tﬁgmzacrﬁm|) of 5-brono-4'-
di met hyl am no- bi phenyl - 3- ok 160 ng (0.342 mmol) of
4-1 3-(6- bronD hexyl ) - 2-( 2-
et hoxycar boyiyl - et hyl ) - pheng
ester, pot i um car bonat e
10 nL of wer e sequenti alll y added. Thi
heated ovefnight at 90C. [
reaction ure at thisstTm
formatiq e di-ester intermediate. At\this tioe,
1 nL of 1 N NaOH ag. was added and the reagtion
m xture was heated again at 90C overni ght AP this

RS SRS O Y Oy

dnctigeoms-tpplass]-died, 1t6IGrrng€O %42 menod Jexf 43 (6- taomwhexyl) 2-(2-

Qi teony P R SR PR B RS- SR cipghe o4 me.

0 I6811 hﬁﬁ(ﬁ) ¥@&s10 ﬁmhmfe]ﬂt/ma\tzaa 5E@ema@1%0add@dgrrmslrﬂ@uﬁm wak heated
This inpter | at e. was, use

%m@gh@%@t BhsCng é{ﬁ@?eltﬁrﬁﬂféwnﬁﬁlﬂurf? g licgedythe

BriRa6eRs Atht ARester 1nterrned1ate At thls tlrne 1 mL of 1 N NaOH aq. \l)vas added

of 4- {2- (2- Car boxy-et hyl ) - 3-] g di met hyl am no- 3-f
pl the feagtion mixture was heated agam at O°C overmght At this time, the reaction

s b DR B REE K TP DU aficBed. e
ypseed plggazvgednmb ehtrdcted woh ethyl aretege. afille donminaf orgartie phases
O S RSP e T WoNke i st st g lsys e

Mcknt?ﬁécﬂznaﬁzc@@fd)lﬁ&yrde Lh i)Y PRENOXY).- Dhik Yritbiencdlddt€lwas used in

f | uor ophenyl bor gni c aci. 20 nmg, 0.144 mol), WO
%@G@l@?ﬁﬂ@@ PERUERSBISEP gl n.

Wl - butyric acid ethyl

24 ng, 10 0.684 mmol) and
m xt ure was
he

Step 3 Preparation of 4-{2-(2-Carboxy-ethyl)-3-[6-(4"-dimethylamino-3-fluoro-
[1,13",1"]terphenyl-5'-yloxy)-hexyl]-phenoxy} -butyric acid

O Ry

In a reaction vessel charged with 4 mL of toluene and 1 mL of water, was added 45 mg
(0.072 mmol) of 4-[3-[6-(5-bromo-4'-dimethylamino-biphenyl-3-yloxy)-hexyl]-2-(2-
carboxy-ethyl)-phenoxy]-butyric acid, 3-fluorophenylboronic acid (20 mg, 0.144 mmol),
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-84 and pot assi um phosphate (35.9 ng, 0.144 mol).
This m xture was put under an atnosphere of nitrogen

W@r@424482 ny of PCT/EP2008/060511

tetrakls(trlphenylphosphlne)pagiadlun(O) was added.
ThIS m xture was stlrred and was heat ed overnlght at

Au t hi uot
rochbiny bRosbbIF S Bl 8134 rfholf T PPk fits PoelBenan
ataaxsphsm obniffoxéniarel 4Nl96n@dﬂ@drakﬁd(ﬂr@heﬁﬂpl&fsf)lﬁﬁé)pﬁ)l&hd’-mrn@l) was
hase was. thrice e

%‘S@fi B TealTe e ges HHgHR ltea%tﬂgggél?&)é @E%E étf tﬁnstﬂﬁne analysis

Yo Riqubt by ECEMSandicaitashedrmhtidh Sty Heshe@bddict. Thethe reaction
f||tra e was concentrated in vacuo to provide a solid

witere Wigsrdged PNl topffisptafhrati vidicapre@us phiseovasdericpgextracted
U/I&h%F Jﬁ’ﬁ&%{‘ét Th@é&ﬂﬁh@d ﬁlé( WS Wﬁé‘%@ W RCHEL dl R MBS A, OBtered and

resol ution mass spectro ere signals
woshed spoh dihyfademte. NEhL Hltfatd \Ivamomgemmt@i iobserotegroES & polid

= 598+Na, ES(-) = 597. |

ST TrTEd b pronri Rt RV HEgE n B Srodist Fpgmple 57 was

wﬁaexcﬁer&lgg rbzll(l@w @@;lb [@?p@mugs ]@[&ctrombﬁgz whked déggnémlgzg?%@g%@dmg to the

erve e Cal cu e ar

?Oglawan&wﬁ&bﬁw@ %(‘1 ORARg ESBS eé?z@ﬁ%ﬁplw Bt #Pe

g’x?a@c‘rtreé{z%d (bgh[%lﬁre%lﬁ’t)ﬁﬁf ﬁﬁﬁys;p%ct?‘ome{trﬁwﬁé}e 3RhAB O POhing to the

mlbwr}g W@r)@wb]sergﬁb ﬁ)@()zy}tlcbkgteglrfptgaéi3@06 598.273068; found compatible
%%Yﬁ%%9atb%§¥2 %pyl) 3-[6-(4"-di met hyl am no- 3- net hyl

[t 1"]terphenyl -5' -yl oxy) 2o hexyl] -phenoxy
} butyrlc acid was prepared as in a simlar manner as
that described for Exanpl cept that
3- et hyl phenyl bor oni ¢ aci p@§%stituted for 3-

f 4y EheBytPethe )i 3[R ed' ddinfethylamiro-3 fiédpl-F1 , PSB' etsterphenyl-5'-
characterized by |low resolution pnass spectronetry

where signals cor V’é’%bh%ﬁyﬁ]gpli‘%mﬁﬁkbflﬁimo%‘%g wer e

observed: ES(+) _ 638 CES(-) 636. Exanpl e 58 was

al so characterized b gh resolutlon mass 25

dgedBrreaxyyethrledd 6gH( dan@hﬂ@mr@sir@wmml 463"t Agerphenyl-5'-yloxy)-

R A SR N o S € Hilf bR SR AR e for
Exanple é7S&wpt{tﬁat(ﬁméﬁlwbxhxwlbd)myic)acBi- was substituted for 3-
6- (4, - di,net hyl i.n0- 3- et h - 1,1:3,1 ™" )
DB BB ISEor s 3503 aRGHTe Ssnihastycsliest pe geregplaton
éméﬂspéar@ét@?wherﬁts{gylhl)s 'c8rrE>§JOﬁdr1ng% Rt bM v TS o BIch@IYES(+) =
er en
ﬁé&ﬁ@( -h &R x];:/’falml? %% "as éﬁsp @h?ryagt%%f‘éi&%@ah gesojufion mass

Sdctirb@btr @I%rm lstc%"f‘ites Gl BRI foRbwiR MR oBseved: m/e
except t - et hoxy Iboronlc aci d ‘was substituted

¢ajeulged fquﬁmﬂph@wﬁ%dﬁa % faunddompatible pvith (MEAIpFed 33472
was characterized by | ow resolution 35 nass

spectrometry where signals corresponding to the
foll ow ng were observed: HXample 590 2009/ 024492

Pﬂé-’%g%oargf))%ggti ?) 3- [68 ?4" -dimethylamino-3-ethoxy-[1,1';3',1""|terphenyl-5'-
vloxy)-hexyl]-phenoxy}-butyric acid
4-{2-(2-Carboxy-ethyl)-3-[6-(4"-dimethylamino-3-ethoxy-[1,1";3',1"]terphenyl-5'-yloxy)-
hexyl]-phenoxy}-butyric acid was prepared as in a similar manner as that described for

Example 57, except that 3-ethoxyphenylboronic acid was substituted for 3-
fluorophenylboronic acid in step 3. Example 59 was characterized by low resolution

mass spectrometry where signals corresponding to the following were observed: ES(+) =



10

15

20

25

30

668, ES(-) = 666. Exanple 59 was al so characterized by
hi gh resolution nmass spectronetry where signals

we@oarwesppendi ng to the foll ow ng were obser ved: PET/BP2008/060511

cal cul ated for CA1HA9NO7 667. 350904; found conpati bl e
with (MH)'+ = 668.3577. 5 Exanple 60

?%é’ (Z]Zé (é- %@E ﬁoi‘f}/am%lhgg)waﬁg SH g)l(lgl/r_actfriie,dlby; l%}gl,l jese ﬁution mass
trecpbestyy w&aere sygmlsyc)orﬂe@pqnldlngph elrofoylp wingt were @b&gmi: m/e
Caldufard T ek it ad: Sy comparioté ik Wit "2 A Ss77.
yl oxy) - hexyl ] - phenoxy}-butyric acid was prepared as in

a simlar manner as that described for Exanple 57,
except that 4- nethoxyphenyEﬁﬂBbh‘@ acid was

L e

spectronetry wher gloxyghentyd]- pbﬂfoﬁybbumrmgadub t he

foll owm ng were observed: ES(+) 654, ES(-) 652.

Exanpl e 60 was al so characterized by high resolutlon
ﬂlﬁss(]glﬁrwgﬁéthylb‘ﬁet [6ngd1@6mg&hﬁ1ﬁt&HSn&flde?S{m Qgﬁ' %C IMPerpBenyl-5'-
the foll ow ng re obserye e calcul ate

a8k Ié@éo’\égs%ﬁm #dti Mg pesRpiediap inea Wrtlar m@/mnﬁr ag that
@&ﬂﬂ@é’@fér Ex%ﬁmﬁe)@%‘p‘t“mﬁ@ﬁt ﬁ%ﬂ@%&@@ﬁyl‘o@ff&ﬂé agilél; was substituted for

g - (4" - chl or o- 4- di et hyl am no

dhugrahynylBoronizgeid 1@)&96}) %&esﬂmplepﬂbwes( ghartnienyzcr by dew desolution
éf%&f%&éo%él%pﬁﬁerg%%h?s érrgsfhoilél% %1 l[h%rfgﬂoélwﬂg 'Wetrg th%meﬁoES(wL) =

6@%yE$(phéﬁbeﬁHmMeﬁﬁmmsabodhmaaﬁpzammwmghasomnoanwss

| ar,_manner .as,that descri bed
S e A X R R R T
tasul@e@ Porf¢ A, NDIIR 3062 DN ifCundCoehphafibls tweith IMHEXANP| 654.3426.
61 was characterized by | ow resolution nass
spectrometry where signals corresponding to the
foI | owi ng were observed: Bg{gphple 1658, ES(-) 656.

nple 61 was al so characterlzed by hi gh resolutlon

nﬂs{é -Apraboxordnyly3-l¢rét' e clormatdimetnylamponidi Fig ' 4 0] tekphenyl-5'-
foll ow ng were ob r

C39H44CLNO6 657. 22@%};% ﬁl&e“%k{pa%% eac&\n(?th (I\/H-H) +

= 658.2936. 30 Exanple 62 4- [3 [6-(5-Benzo [ 1, 3]

Rl el e S e 3xmequle¥yl] 5-yloxy)-
&9@19]/ ﬁ%ﬁéﬁ}% -REFHERAQ OB 955@513&1 as 189 s#hi[a8 nfa@nérGrs BRI #esdribed for

_chasmg)/lp 52 ewwéhﬁﬁ epiephavivsonie agidyyaspyhstiqesd for3a- ( 2-
AR6B Pféﬁyﬂ;o%/ﬂlé aBlSRY B: @'ﬁlﬁﬂﬁf)le% 1864 MBS P &PEY E)lqv 1%§olut10n

in asimlar manner as that ~described for Exanple
BResePECInaginbehere [sgnaljs ¢borlonding|to Herfohewingoiage Wa@rved ES(+H) =

@gsn%;? g\; gﬁéanﬁp (£ bYerQ BES g}ﬂ%&%ﬁ%&fﬁgﬁ rdsBrfibf Pnads

acteri
spectrornetry where signals correspondmg to the following were observed: m/e

calculated for C30H44CINOg 657.285717; found compatible with (M+H)'" = 658.2936.

Example 62
4-[3-[6-(5-Benzo[1,3]dioxol-5-yl-4'-dimethylamino-biphenyl-3-yloxy)-hexyl]-2-(2-
carboxy-ethyl)-phenoxy]-butyric acid
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5 [ ow resol ution mass spectronetry where signals
corresponding to the following were observed: ES(+) =

wWEGe®INES02) = 666. Exanple 62 was al so char act RCT/ER0$¢60511

high resolution nmass spectrongtry where signals
corresponding to the follow ng Wwere observed: nme

S ST G AR TP SRS
éarb&c%&hfl@-@b&?ky?bﬁ%iﬁ ~a|8id was prepa]{eld as in a sirnilajl-r rnaénnel;- as that

6- (.4- ro-4"-di me am no- 3-f | uoro- , 1, 3",
Ll?seébiﬂigﬁﬁm@pteﬁoiwp t@%&repz é&@ml:%ﬁ{-éqrpew&exddws
4tk Brut 2 (A8 mbvcgﬁ IMborosicla@id(ifts&pl 0 EQakhp edi2n@ishh ABIcRSed by
-3-fluoro-[1,1;3,1"]ter phenyl - ' '
frw ieseiRtign MesSAPFCiBsioRy herb sigpris coresnendias tp thsgalleminggvere
bibkefved! ?ﬁd{ﬁ": 463N @(3%@46{? %xan%ﬁesgf *NE?QISS %ar@f??%agg%zgh

except 4-chl or uor ophenyl boronic ac
sublstion utedspeotrorBetfy wberephmalslcooespondingdo thel follswymg v&re

ampl.e 63 char acteri.ze W.r esol ut i nme 1+ _
SHRERiomes s e B 2 TN R P g/ Y Sptbile Wi neen) -
668 3o ng were 20 observed: ES(+) = 676. Exanple 63
was al so characterized by high resolution mass
spectronmetry where signals corresponding to the
followi ng were observed: nggmpRrleaul ated for
C39H43CLFNO6 675. 276295; found conpatible with (MtH)' +
= 676. A33(2-Exchopyetioyd)-346-(4-chloro-4'"-dimethylamino-3-fluoro-

f‘i {1,2i-( ;2'3ﬁ‘“i‘aﬂ?-i?ﬁﬂgg@'ﬁ}g@{ﬁ&ﬁm‘é%ﬁ-ﬁﬁéﬂ&iﬂlﬂ[ﬁ&ﬂé’ L&y no

: ter
yl oxy) - hexyl ] - phenoxy}-butyric acid

i GRS S RSt BB hens
5'Db )L Hex AGipe A } PuBRR! R R8s prdp@cd bdMinl AImIMBNMERncASs that

t hat, descri bed for 30 Exanple 57, except that . .
deserbest %5 FEppPIsor oRTcePiER ebleras fpranhewdbyrepic geid was

fldareRBPY e Ay 186 bHici RidShaRpS. EXANPL 83 &ths\WlSracterized by
characterized by | ow resolution nmass spectronetry

inierceo lytigmaass oetrasyonwherg sieaalsiserresponding e thede Bowing were
. - - |
PR e e B S R A B Ry A B s mass

sEpetdmotme tvhyrewliords ®irgs@ingdingao tiesfododimpgvero obkeeved: m/e

fql I.ow e r : - 35 cal cul at ed. 1+
e e a5 B RS e B BN i bt 6702833
= 658.2930. WD 2009/ 024492 PCT/ EP2008/ 060511 - 87

Exanpl e 65 4-{2-(2- Carboxy-ethyl) - 3-

[ 6- (4" - di met hyl ani no- 4- f | uS¥dBlepdt hyl - [1,1' ;3,1

"Nier Bl D' (Yo _191 1Pl 5 i 1G.7AG i 3
Rt bl st st S s Ty e R e
-3-net hyl -[ 1, 1; 3' yloxyr-bexyhleply¢noxy}-butyric acid

4-{2-(2-Carboxy-ethyl)-3-[6-(2-chloro-4"-dimethylamino-[1,1";3',1"]terphenyl-5'-yloxy)-
hexyl]-phenoxy}-butyric acid was prepared as in a similar manner as that described for
Example 57, except that 2-chlorophenylboronic acid was substituted for 3-
fluorophenylboronic acid in step 3. Example 64 was characterized by low resolution
mass spectrometry where signals corresponding to the following were observed: ES(+) =
658, ES(-) = 656. Example 64 was also characterized by high resolution mass
spectrometry where signals corresponding to the following were observed: m/e
calculated for C30H4Cl NOg 657.285717; found compatible with (M+H)'" = 658.2930.
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5' -yl oxy) - hexyl ] - phenoxy}-butyric acid was prepared as
inasimlar manner as that described for Exanple 57,

we@z@epe44dhat 4-f | uor o- 3- met hyl phenyl bor oni ¢ acPdI/BR208/060511

substituted for 3-f|uorophenyj§pfonic acid in step 3.
Upon purification by HPLC, the 1o conmpound was
characterized by LC-Ms. For the expected nmass

cal cul ated for C40H46F0O6, 655.3309, 678.45 (MtNa)' +
was detected for this sanpksaphiesg a purity of 75%
Exanpl e 6.1 " oas .

o (20 ( BRI PoRy S F 166 ety oA etivy
-[1, 1 3" Bt e REPR¥hyIS =yloxy)-hexyl]-phenoxy}-butyric acid

yl oxy) - hexyl ] - phenoxy} - but'yri'c acid
4-{2-(2-Carboxy-ethyl)-3-[6-(4"-di net hyl am no-2-fl uoro
I.I..;.' " __ylﬂ_!' '__ A _ A" -
By C ot PEdtyr & bR 4 g Lapelfy{ 19 erpheny
Stytoxyarhempliipbencxy | thusgtricdeswabpdpdrod a2 ESuanpt wafiier as that

t,that 2-fl henyl [ ' bstituted
ForTaLa b BopBpkeily PREP O Hr e T REDb B RS e e
WwibStitibelr o€ 8 SlubZepthedybdronicraekioh idp@N WpsEspuriieetsd BYHPLY, the
wher e signals correspondi

BERAUPE gVas SR eEZqsl by Lgéﬁgntﬁ Peg sngiecpep Lalttlated for
ENML A LB5Z8T0D ¥ 7819 VL RBP! Wk QB cPRE ForIRBShMPRBIal Mg a purity of
where signals corresponding to the follow ng were
ob%erved: me calculated for C39H44F NO6 25

641. 315267; found conpatible with (MH)'+ = 642. 3222.
Exanpl e 67 4-{2-(2-Carboxy-ethyl)-3- [6-(3-ethoxy-
[1,1";3",1 "] terphenyl -5 Eydmoplglobhexyl ] -

- t i [ St F? t . f [ LA '
S BN ESU o508y b pisraoos! oHgpbeny-S-
-88 OH OH Br Br YiokyPhesgt-Bherlox{-Batyrisafid@r abl e
m xture Toluene (400 nL) and water (20 nL) were added

to a m xture of 3-,5-di bronophenol (5.088 g, 19.85
Lb. Qi ' o - 39 . o) -5'-vloxy)-
ol CQB&QN&P%B Qf['6§‘(4?%i.nge8tﬁy§?ﬁ§18.gz7 ﬂgr;rgrrool [)5,1_”391 ]teﬁiﬂ@%yl 5'-yloxy)

ot assi um “carbonat e ). 7 in around
Jophenprgikbutyng acidags peiphisded by siatitir mappera tht deganged for
r aki st x4 ' [ er a
S e S i S L R g
Heabpbknylberomig lenctida'at_t stop GZ_.EXAtnptdﬂ(swpsi charack@ik¢@ biNlcevg Jeswkasion mass
Ge L0 R SBeH L O LS W hhoRE e U A B - 62
Example 66 was also characterized by high resolution mass spectrometry where signals

corresponding to the following were observed: m/e calculated for C39H44F NO6
641.315267; found compatible with (M+H)'" = 642.3222.

Example 67
4-{2-(2-Carboxy-ethyl)-3-[6-(3-ethoxy-[1,1';3",1""|terphenyl-5'-yloxy)-hexyl]-

phenoxy}-butyric acid

Step 1 Preparation of 5-bromo-biphenyl-3-ol
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separated; the aqueous phase was extracted and washed
three tinme with ethyl acetate. The conbi ned organic

W@bweesHdere dried with MgSH4, filtered and waRCEHEP2408/660511

ethyl 1o acetate. The filtrate gd\as concentrated in

vacuo to provide an orange oil”” Analysis of the oil
by LG M5 indicated a m xture of desired progduct,
starting material and the bis-phgpyl

The m xture®Bwas carriedsQn {odihe @
acid coupst ep 2 115 ¢p 2, Pregar at,]
5-aryl - bi phhepyl -3-0l Br OANAH \ B(OAAZ /-
Y+ PANTB N 1\ i mseparabl '
reaction vial was charged with start 3
g). The starting material cont ahsgbgrg),em[;gmrgddltl on to

5- br ono- bi phenyl -3-0l, [1,1;3 ,1"]terphenyl-5-ol. It
Takicne@0D melt )eudtteer (20 enld vixroaddddi tp hemytmeom imé@romOphenol

B GRER0 BnS AT SR A g P el Bl sk MED

tefrb@@lteﬁ@ﬁsal&gnwpmmﬁph)aha roBdPbotm Amdt. Ihihgaofollowed by addltlon of

oL G s BB R DR MG A e afntrogen.

QR iR 88s SUBRIENHEAB] YadnighPitdored Aalds H88l8d] (2 N aq) was
over ni aﬂht to 90C. At this tine, the reaction was

added e therreaction mixiare vigd it R @hd thersebsaqyenstve mBases grere

géglg%:ﬂ%{, e% %@é{% p;hg cﬁt\?éliszeﬁittﬂg?@% alll\l;l“ gﬂeﬁtﬂﬁre@ tl%%%l.th tﬁgl acctate.

Phocrsbinedergenic phetcs dveirmdmﬁdewhly M@&&t ﬁtt@eq an< washedd with ethyl

Et ) T, orrb ned ic ses

e T e OR R oA SRR S SiaBEotrhleivsis of the
f)il b{ La/eISwasicaed a enkfudd etlddstred podact! Qarpihg vhaté iah Bnd theWwis-phenyl
oi | .. The WD 2009/ 024492 PCT/ EP2008/ 060511 -89 cr .
prupdine Pradist pthei mxBHe By cHTiGhAn Ch s msr oYY isge |a@3éauphng step
with a gradient of dichloronmethane / hexane (2:8) to
100% di chl or onet hane. The 3-5-di phenyl phenol product
fromStep 1 was eluted first; the desired

oxy p -ol was el uted next
? i %I[eé%étlm?’?gg‘ %1:5 prodﬂucli3 was characterized by
' (MrH) + = 291. Step 3 Prepargtion of ‘O

3 _bH

hyby) - 3- 9%t hoxy - w . OH
' oxy) - ?él] phenoxy})-butyegcid O

, 1"t er phenyl=5—=0l was rea#
after O
4-{2- gsgpg@ern};;%-ethyl) 3-[6-(3-ethoxy- [1,1;

R rB%thOESfE?H Q\F&Q )ééa}rged Wi ’éé’%ﬁ}fﬁﬁ%ﬂehal%el”/ogﬁy b l§'Ea¥tfﬂgcmatelrlal

acl
contained in addltlon to 5-bromo-biphenyl-3-ol, [1,1';3",1"]terphenyl-5"-0l. It was

estimated that the 5-bromo-biphenyl-3-ol was present in 0.68 mmol quantity. To this
mixture was added 3-ethoxyphenylboronic acid (350 mg) followed by tripotassium
phosphate (342 mg) and 39 mg of tetrakis(triphenylphosphine)palladium(0). To this
mixture was added 8 mL of toluene and 2 mL of water. A dark orange suspension was
obtained and heated overnight to 90°C. At this time, the reaction was allowed to cool to
room temperature and stirred for another 2 days. At this time, the mixture was acidified
by addition of 2 M HCl to pH = ~2. The product was extracted into ethyl acetate (2 x 5
mL EtOAc). The combined organic phases were dried with MgSQy, filtered and washed

with ethyl acetate. The filtrate was concentrated in vacuo to provide an brown oil. The
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characterized by | ow resolution mass spectronetry
where signals corresponding to the follow ng were

wobmehyas: ES(+) = 624+Na, ES(-) = 623. Exanpl BCBEPWAS060511

al so characterized by high res | ution nmass

spectronmetry where signals corfesponding to the 15

f%tgllgl g@gggtsv;vasfp(%ln 88 ?8 I%_B 6wkltmng%h?or(r:la o?ﬁalp X/ﬁ’-ﬁaﬁ O\g(_ltlgg gl'r_kc"ilenZOf

%Hlo?(ﬁﬁ&halﬁﬂ &ﬁpzlu& @8)4o 10B% dichidrdbmBéna® The B, 3Hiphenylphenol

Sl#@%?lgtl l ] bl %] tl)ea %12% %y) he %tl}?’@f [lel'Sel gterphenyl-5'-ol was

éiu{ea le®t ((65‘[1%3 '@Zﬂ) hmb1)3 "ﬂhlsdlbtﬁﬁ@ct was characterized by LC-MS where
H%I-blghenyl 3- onxy) hexyl ] - 2- (2- car boxy-ethyl ) -

ﬁﬂé utyric acid was prepared as in a simlar

manner as that described for Exanple 67, except that

benzo[ 1, 3] di oxol -5-yl -boronic acid was substituted for

Step3 lhrblwatquefmy { b &-oarbexyacthl)i3A[ 6sBegphdXky- [ExIaApl "feGBenyl-5'-

S c aract.eri z | ow,resol ution mass spectronetry
g’\\ﬁéy)' i gn%hego gdt?“ggrb #d8ng to the fol | owing were
gﬁdﬂye[ddl é Zl’;\' l[tetphadifd'-b0 v £3&I0AB cordnr. td Besp; 3 b OEMEhple 57 to

an

Wﬁlﬂeafﬁ’r oG g,urgz caégrlaﬁ @d-'z-é@g?h?gp,%%gg)og [g (- S x?-h own to
F‘Ief 2 { Qt'egﬁfe ﬂxy }%;@yjhkxﬁ ]pfléro&g}JEﬁ{y?wamd[ Lgdample 63’- “Jas

r phenyl -5' = { enoxy}-butyric ac
qha{@te(rge@ymyesg qﬁyp)mags pBctremgisy [hierd sigmmls correspondmg to the

gogllog/lnv%%&re%%}%d %S()‘# O%¥Aig X?éé -) phen oﬁxa}mﬁé 69 %a)é AR

ar ed na sim mnner as
desatérived b&(hmglfmm"lpﬂlcm Bass spraemict MOV REO gﬂgﬁﬂédéﬁespondmg to the

/| EP2008/ 06051 90, t hat, 3- vlp ni ¢, aci d
S G era e v S B JBh CRE MR s 284 et Spigpevte
Fith Exerpag' "6964mgogthar act eri zed by | ow resol ution mass
spectronmetry where signals corresponding to the
foll ow ng were observed: ES(+) = 594, ES(-) = 593.
Exanpl e 69, having an expegifphe®ss of 594 29814, was
al so characterized by high resol ution mass

spdcldriortStBenzaHed élosmlgﬁﬂﬂ@llﬂtﬂnwhéwmmﬁ)ﬁgxxlb%(ﬂecarboxy-ethyl)-
foll ow ng were observe th (MrNa)' + =

617. 2875, Exampl o 70 4%5“%&‘*@*&@“& hyl § e
[6-(4-trifluoronethoxy- [ 1,1";3 ,1 "

-5' - Xy) - e he aci.d
4T30S e A B ohap ‘r%%ﬁﬁ%ﬁ%&%ﬁ%ﬁ%fzwgw G EUYD-
p&noiy]]—lﬁﬁylﬁ@@cﬂ& wab prepheiay ih@Xilijar naheaexYhat Yicyibe€ for Example

prepared as |n a_sim./lar nmanner .as that

6@5%‘9?% élaat P%I}ZOBQQ}%]X@ -Se7k-boraiiciid pgpubstituted for 3-
@thBii h'e?%&%ﬁfc%?@’ﬁ@%ﬁ bOLRHIC 6@ Glal c%&t&%ﬁtb'ytl&‘\;f‘?gsolutlon

et hoxyphenyl boronic ‘acid in step 2.
mswsctmmﬁacwgm stalypofrespondisgteithednllowing were Observed

calculated for CssHyoOs, 624.2723; found 624.3 and 647.52 (M+Na)'"; the compound

was shown to have a purity of 84%.

Example 69
4-{2-(2-Carboxy-ethyl)-3-[6-(3-methyl-[1,1';3',1"'| terphenyl-5'-yloxy)-hexyl]-
phenoxy}-butyric acid

4-{2-(2-Carboxy-ethyl)-3-[6-(3-methyl-[ 1,1';3",1"]terphenyl-5'-yloxy)-hexyl]-phenoxy} -

butyric acid was prepared as in a similar manner as that described for Example 67, except
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mass spectronetry where signals corresponding to the
foll ow ng were observed: ES(+) 664+Na, ES(-) = 663.

WEALE970 was al so characterized by hi gh r esBCT/EPZ9N8/060511

mass spectronetry where S|gna§§ corresponding to the
foll owi ng were observed: nie cal cul ated for

(BRI o' Y RO Bt et Bl Rlacid i sep

B 6E€<£mplb|69rv(zaslbhﬁrlab|&f1®ed by lbwlresoﬂutrdn thhss spectrometry where signals

SH BB e P bR U 34 P

ﬁavn# M S{RBRAasSof 3942081 4 hRxydlls cRRRRR¥YY HP ‘lﬂﬁ@hrrleé‘olutron mass

acid was prepared as in a sinlar_ manner as

shesemplay Wheic sgp@}ﬁﬂogesmdn@)@@ élgﬁ follpwing were observed Compatible
4-11pergplenyl boroni c acid was substituted

%ﬂﬁ %ﬂ%&?hoxf%ﬁenysboronlc acid in step 2. Exanple 71

was characterized by | ow resolution nmass spectronetry

where signals correspondlﬂg HE§EQ@ foll owi ng were

observed: ES(+) 30 632+ 631. Exanple 71

Was { B2 0 a ety aah ey 32/6c(4ryiffwogbmedsal-41 188", G phenyl-5'-yloxy)-

spectronetry where S|gnals corresponding to the

fol | owi ng were obserff3yl Iﬂﬁéomﬁémgﬁpﬁﬁ for

C37H38CLFO06 632.234096; found conpatible with (M:Na)' +

= 655.2232. WD 2009/ 024492 PCT/ EP2008/ 060511 -91

B{arféf(“earb%y4et{lﬁ)13 A6e4rtnBugroacHpky-[ 8,138 - Tterpbenybdoyloxy)-hexyl]-

%l%eng)ng(i?u 1{: ]acrh%\;ag @%&%&e’dsas'iﬂ lagfﬁﬁla'r %%%EJ as that described for Example

eno yric a
47 {Red[2 11@a ﬂbnﬂyemtrieyho)(yﬁhe[nﬁlb@ﬁ)mdnh@d op dybstituted for 3-

h - ph - tyri ,
shp e ThORR A star SR 20 SRRtz gfow Sesolution
AasCohetresmétef whxaRpnels @3rre@9éﬁ@i}ﬁg to tHeabllowing were observed: ES(+) =
2- chlor Egn | boronic acid ubstltutengor
604 @,% gﬁj o simnie 48 g g gﬁcterzze gh resolution mass
%ir&ﬁr@wt%& ’w‘?r@retk\{%]ﬂéﬁ'-&rreﬁﬂ}ﬁrdﬁ%% Mll&@ﬁlg@@% %%ﬁe%édz &fle

ect ed mass cal culat ed
@W@@f@@%@&%@% @3%9:4gurdvsasenatibloeish d@ﬂ@&@)ed f@¥7.2536.
lo this sanple having a purity of 80% Exanple 73 4-

{2-(2-C arboxy-ethyl) - 3-
[6 (5 gui nol i n-5-yl - bi phengxamplgl7dxy) - hexyl ]
0 but yri " ,
DB g T 5B oo dfimnror A 12:3) 1 prmibamyh S ony)-
yl Oxy) hexyl] phenoxiekyl|fiHelbyg-gtyeic weil pr epar ed as
in a simlar manner as that described for Exanple 67,

except that 5-quinolinylboronic acid was substituted

i op_3-Elbxyahanyl [@C(B%!&o-afcﬂﬂ)rb M.3¢BA"Kerp h%ﬁ%l@xy)shexyl]
was characterized by | ow resol ution nass sEectronEtr
phesosy s befiyet gcid was prepared as in a similar manner as that described for Example
67, except that 3-chloro-4-fluorophenylboronic acid was substituted for 3-
ethoxyphenylboronic acid in step 2. Example 71 was characterized by low resolution
mass spectrometry where signals corresponding to the following were observed: ES(+) =
632+Na, ES(-) =631. Example 71 was also characterized by high resolution mass
spectrometry where signals corresponding to the following were observed: m/e

calculated for C37H3sCIFOs 632.234096; found compatible with (M+Na)'™ = 655.2232.
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20 corresponding to the follow ng were observed: ES(+)
= 632, ES(-) = 630. Exanple 73 was al so characterized

Who0noHa92 esol uti on mass spectronetry where siBCEEB2008/060511

corresponding to the foll ow ng,were observed: nie

cal cul ated for C40H4106 631. 29%]389 found conpati bl e
with (MrH)' + = 632. 3003. %xExalrmllze 74
4-(2-(2-Carboxy-ethyl)-3-{

[ 5- 4-F21@1CurboslyHethyies-1 62+ Lhlo k- DIJB'EB’llJ'iﬁteYi)l@ﬁWl 5t-hoxy)-hexyl]-
phenoxy) - butyric aC| d 4 (2- grf oxcy et hyl ) - 3-
{6-[5-(1-net hyl - ph enox blltyl‘l d

H i ndol - 5-yl ) - bi phenyl 3- yI oxy] hexyl} 30

phenoxy) - butyric acid was %a:red as in _a si

freAriér %@%Yh%thyléfés[ér(ﬂt?@h)f%ﬂ 18 dnigirghengt 5’ ﬁﬁéﬁéﬁtexvﬂalhenoxy}

I
Fut&!llggaa k alé nygkl)lg% (s)lgllﬁgagz%al @tfdﬁqlslmscz%géxég%{a%_}e 67, except
ﬂ@s2chbrqﬂ1beylbqredlcwld ws substititedifon3- eﬁnsgplspglbbmmsacncym step

e sig als or, ding to the oIIovvln
3 0ern aiRpn S HIAEIRE bt halog chhup R B EESAS. For the
baécied naids expeatce %ﬂ”@gSHggQﬂO@ 5634 3090337 4nan1al0 WA detected for
Oognmi4492 PCT/ EPZO%Sé 060511 -92 characterized by
pring RS Sect ronet ry where signal s
correspondl ng to the foI | om ng were observed:
Conpatible with (MtNa)' + = 656. 2985. Exanpl e 75 5
4 {2 ( 2- Car boxy- et hyl ) - 3 [exqmpke|7dor o-[ 1, 1'

R TR IR ey

3',1"]terphenyl -5' onxy)Jthmbhmeenoxy}- butyric

aci d was prepared as in a simlar manner as that

descri bed for Exanple 67, except 1o that
3-{LLaarapherthPP3q6L(6 - @eiotinvisl- Blpbatymt@tl@@)fm&yl] phenoxy}

3- et.hoxyphenyl bor oni.c aC|E in step ng m?
B BEIE MYa2 BEFPRIFd AR P 84R %ma@ﬁerrféééa@ﬁ&f .#Oétlwm ¢ 67, except

igfgﬁg ?1\1/1218Qﬁgb&onﬁoarc'[@v%ﬁ’soﬁl@kmgetdcfof ﬁ%tlfo%&l%ﬂ}%grdw &id in step 2.

Raarmplg 7arvasx @r@@téﬁzqda@slomre@@l@@@%@pe@ﬁmﬂ@wyswhere signals

S n (0] r
GOREBSLEEL 0 BAUED KA ALOTE SR, ERSLS R Yrampie 7
wlas elsw eldhrad@oned thiyliligh re&cﬂum)n massl\ﬂphlajrdmetgz whéc 2285ls

ngoqpéleg,]'gﬂ the }‘o%]i)(wing W%{ebolb%é%te(g rﬁ/q é)ﬁgﬂllag‘ld @{ gh%%g &1.293389;

ﬂﬁch])mpﬁt@dl@W}l lomtHT ) C= %@qua@
4-{2-(2-Carboxy-ethyl)-3-[6 (4"-nmet hoxy-3-nmethyl-[1,1
;3',1"] terphenyl -5" -yl oxy) - hexyl]-phenoxy}-butyric

acid was synthesized in a ERfiRel 74l M| ar to Exanple 67
except that in Step 1, 4-nethoxyphenylboronic acid
mﬁ@-ﬂ%@@rb@x}rﬁbyb&&-[ﬂoﬁrmtwldﬁ md@bﬁml) bighenyl-3-yloxy]-hexyl}-

phenoxy)-butyric acid

4-(2-(2-Carboxy-ethyl)-3- {6-[ 5-(1-methyl-1H-indol-5-yl)-biphenyl-3-yloxy]-hexyl} -
phenoxy)-butyric acid was prepared as in a similar manner as that described for Example
67, except that 5-(1-methyl-1H-indole)-boronic acid was substituted for 3-
ethoxyphenylboronic acid in step 2. Example 74 was characterized by low resolution
mass spectrometry where signals corresponding to the following were observed: ES(+) =
633+, ES(-) = 632. Example 74, having an expected mass of 633.309039, was also
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reagent. In Step 2, 3-nethyl phenyl boronic acid was
used as the second boronic acid 25 coupling reagent.

w@ople4age of the bis-aryl phenol was conduct ed PET/EP2008/060511

manner as described for Exanp§ 57, Step 3. Upon
purlflcatlon by HPLC, the conpound mas characteri zed
b%ﬁ_ 1178 %1 IR L rn(% w §108g1050 6547 QA/m to the
e %z‘% %%5%% dt f‘sr?esp&‘ S WS SSRowACT o PRAYES
follpwing wWerfobd@086: (orgnpibk wibh PasNayhar #6628z ed by | ow
resol uti on mass spectronetry where signals

corresponding to the 30 foll owi ng were observed: ES(+)

= 624+Na, ES(-) = 623. Exappifpiégswas al so

characterized by high resolutlon mass spectronetry

mheﬂd%(ﬂ&%ngreﬂwé)s%nbﬁéﬁ flyoxa [k, he3', If 'Merlﬂwnﬁb5\nﬂpé}’) hexyl|-
observed: ml e cal cul at 624. 308705;

found conpati bl e mﬁthsgwkﬁg Sﬁ%ﬁ” %€d2977. WO

2009/ 024492 PCT/ EP2008/ 060511 -93 Exanple 77 4-

A0 BB D SO B T P s Ry G o TRy phenony -

blht@ﬁ& heibl evay |p}ep9f&lﬂa@ Ay h siuilay imadnéCdsdhd described for Example 67 except

- et hy 3- 4-f 1 u 4 t -3-nme
ﬁ&# 3-[ PO]EPC% 0-1]){?1@ ,aﬁiﬁi)ew| sugstl uted f01ro3r gthoxyprflgnﬁg X1romc ac1d in step

y! exyhpld e/)SWJ?Js oﬂ%@ﬁ@t‘éﬁ%d WFOW teSo lﬁﬁérgm\ﬁ@%pé&fﬁﬂﬂ&ﬁl whRdel 'si@nals
a manner simlar Exaripl e 67 exce in"Step 1

aorps OISy HIOthy IfQik@mm werctbgenad: Eiad= é§3f,hES€ ) F$B2. Example 75,
R A5 S B LB P byl ERriZed by high rpplurion mass
secoactrpahor sagmdsl abrespopidinggo tieapdowingGeerp lobswyval: Cohgpatible
bi. s- heno conducted in a 10 manner as

ggﬁéﬁ@%%ﬁ for&%§2%81e 57, Step 3. Upon purification by
HPLC, the conpound was characterized by LC Ms. For

the expected mass of 642.299283, 665.40 (M+Na)+ was
observed: the compound wasE¥HBRK 7% have a purity of

10034,- @aﬁﬂ&lyeetﬂl)yﬁmﬁs (4C'th%ﬁ{6k$ 3LmethyRy1, i oy, 1" f}‘&?bh’éﬂy@-ls'-yloxy)-
mass spectronetty ere si ) correspondlng to

foll ow ng were obseﬂ“ﬁﬁﬂIE@@QHGJHH§8039©( ) = 641

Exanpl e 76 was al so characterized 15 by high

resol uti on mass spectronetry where signals
¢d2r(@obakiyrghylp-3t[0 € 4T-olcttowly gmeshiye [ 1, O3S eflteeghenpl-#-yloxy)-

&;{al ;]ijm at ed flgrtmcg’%% %v;ggggﬂé;z% gli% 8%&1%83qglllgrotn%amplle 67 except

tdfra{ r S(t@p C&F BRuoxgbtienl botoriGadi® wab usdars4he filt Bérsiic(atidlcoupling

;3,1 terphenyl-5 -yl oxy) - . hexyl ] - phenoxy}-butyric
reagent. In Step 2, 3-methylphienylboronic acid was used as the second boronic acid

ébu{p%n LSRR R ﬁﬁ@b‘f t)ne %15[-a§ ﬁ)geﬁdl%r Qoﬂducf@tlﬁ @ﬁfar{n%r ds

terpheny I- -yl oxy) - - EHOX{ yric
é@pﬁb@cbér aamhl@sﬁh §t¢p|3n lépqmamlm ncatsqnm HP Eothﬁmrmp@ndawas

%???&érlzég %& Ltcﬂlv?§5 %r%ﬁ%éx eé‘teH%{a'Q%P’m%?SHB? %91'9'4% ﬁfﬂ\‘f‘a) was

was use rst I'C acid cou ng reag e
bbsefSted pth2 coﬁrpbhmbwmwyﬂ tbdreona purdgiod mm% l]?S(edlph:S76t Wes
shcond b ronic aci

aracterize y low r&Glu 1ocouags spe%trornetry where signals corresponding to the
following were observed: ES(+) = 624+Na, ES(-) = 623. Example 76 was also
characterized by high resolution mass spectrometry where signals corresponding to the
following were observed: m/e calculated for C3oH4407 624.308705; found compatible

with (M+Na)'" = 647.2977.
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reagent. Coupling of the bis-aryl phenol was conducted
in a manner as described for Exanple 57, Step 3. Upon

WEeooh2ear i on by HPLC, the conmpound was char acR&r/ERm®ds/060511

by LC-MS. For the expected mags of 628.283633, 651.40

(MtNa) + was observed; the 30 conpound was shown to

have a purity of 100% | e 7 as characterized by

| ow resolution mass spect V where signals

gggr(e&mbmgxﬁgtﬁyo) ;ls-lpe—(cts ﬂhbﬂmu'lr'kgnemoh;e/-mbaﬁywpgl ,b3E$(h']*t)ar[Fhenyl-5'
+Na+ Exanpl e 78 was al so characterized by high

resol ution mass §E@¥}PEH@kP@““H¥}B“§W&H$‘

corresponding to the follow ng were observed: nfe

cal cul ated for C38H41FQ07 628.283633; found conpati bl e

i (2H 2 (Garhexyy-cthyd)-85 6- (4B red - wolwog - medabbl . 13", ”]terphenyl-S'

g@ﬁ%gg%}%ox ! é‘f“hﬁs _%@( mkﬁltﬂe%lzed in a manner similar to Example 67

{i)ﬁ:eptélfhatniatSIm)(y -44mttlhbﬁjlpjmn3dheltohttxzyfid fvaSlqud a@ thelfirsf] boronic acid

(BT B i By SR TR A F G second

h@r)é};lrc[al;ldlco,uﬁlmg'lre]ag@ﬂp E’@ﬁyﬂmg%f-the bis- arylphenol was conducted in a

yl oxy) - hexyl ] - enoxy but ric aC| synt hesi ze
Repeiae Aossthed b ‘“Eiea}?p Seeps7 Upiciapt BceHoR by HP@peﬂvelcompound

@aﬂ@ﬁaﬁ‘&%é&%@ 'B¥J|L@W | Forakd SkpdeRd %%90?@42‘ F®2Rk3 revls. 40 (M+Na)'
boronic acid “coupling reagent. In Ste

was phsergdi tblﬁ@pmwn%mwtomrt@ hivee %tcmr@ty\méé 0Qpse Fxampterly was
9@0@&1%3 &6 r@5 hlqloﬁ%'ab% &g{trBfﬁ@gﬁ ?\5616 |l§ &)gre%ortdtﬂf‘g to the

s ary noI was co I'n a

ﬂ)élswnmg)wdref@)ser@(hlﬁﬂ(e) 5%43,SEB@) 3.64Up Emarpptlm%lthallstomhbljﬁcterlzed
und was . charact.erized b

Y 2 BB R Pt 85T D H RS e S o ig B tog fllowing were
obsardesc éalltﬁnact@drfw (MHMBS, 64MPD2LN; fdane cempatibild withf (M+Na)'"
100@6 Exanpl e 79 was characteri zed by | ow resol ution
e ctronetry where signals correspondlng to t he
follomnng wer e observed: ES(+) 694+Na, ES(-) = 693.
Exanple 79 was al so 15 characterized by hi gh
resolution mass spect ronetEyampler’8 si gnal s

PR et RS Bb B4 "G - AR rerldit 5 yioxy)

conpati bl e wi th ( M-NexyH{-pheddxy}2abgric Beanpl e 80 20
4-{2-(2-Carboxy-ethyl)-3-[6-(4-fl uoro-4"-nethoxy- 3-nmet
hyl-[1,1" ;3,1 "]terphenyl -5

&d {Ql(Sl)Cdith}ivyL&thﬁbler[GW}ﬂtbw W-hett@ﬁ'yql,l :3',1"Jterphenyl-5'- yloxy) hexyl]-
4-{2-(2-Carboxy- et hyl (4-fluoro-4"-net hoxy- 3-ne
p.lgqng)[qi} @utygc aq_ld]waérs e@q:edgn a manner similar to Examplé 67 except that in

$eBXY d-ReRH b nERERRSYL a ‘dtvyafs'tﬁe@% e VRS bOYITHORSd &%f)h'n@ reagent.
a manner simlar to Exanple 67 25 except that in ep

In Stap ge-Hogsophemybdsonioarid versiugcdastha seapnd Hordnic ¢q1d squphng
LR €558, SOUBLLAA LSITRL ol 58. oy g o
Eeaopld 57bStepdi dpeaipdrificatwin ygHPle@gthn tomGowrpl WamgchafacthEGd by
Eb§l\_/lgr )[:‘JOP eeneg)(pecte mgsosno%ﬁg 3@36& 3s51.40 (M+Na)" was observed; the
compound was shown to have a purity of 100%. Example 78 was characterized by low
resolution mass spectrometry where signals corresponding to the following were
observed: ES(+) = 628+Na+H20. Example 78 was also characterized by high resolution
mass spectrometry where signals corresponding to the following were observed: m/e
calculated for C33Hy FO; 628.283633; found compatible with (M+Na)'™ = 651.2732
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manner as described for Exanple 57, Step 3. Upon
purification by HPLC, the conpound was characterized

wWhRM® For the expected mass of 642. 299283PCHBE204%)060511

(MtNa) + 30 was observed; the cgppound was shown to

have a purity of 100% Exanple 80 was characterized

by | ow resol uti on nass sp tro y where signals
corresponding to the foI éF re observed: ES(+) =
g‘l&h(ZEﬁérl)oxer@Hﬁl) 3H$€(ﬁpllﬁetﬁﬁxyawarlﬂu3mmlﬁhﬂibﬂﬂgl1 iZ'te |terphenyl-
y high resoluti mass. spect r onet ere signals
correspondi ng t ogt ﬁ'@@oh?&ﬁ %¥“ d me

calculated for C39FM3FO7 642 299283 found conpati bl e
h (MtNa)' + 35 = 665.2886. WD 2009/ 024492
M#(@%@B’SIY@‘E@E‘M [6 (g5 nEihwrptdetrglporomethoxy-[1,13",1"]terphenyl-5'-

ﬁl’ofcg)[ ﬁ&fﬁﬂg{éﬁﬁ%j}t u %\Jlé a&? [7@5 _g}énth&?ztea XY neinhéd ShHA 8 'E(tarnp le 67

hen
yroortythatieydy ﬁhmn@ny}pﬁeuylboﬁomimiicﬂw& used as the first boronic acid

4@}{(}%%1& %éf%%@ Q’tﬂ) 2r %ﬁ%%liﬂrg%let%gxy gﬁeny%%orlzlc &5k LR the
ydcaﬂd/boxbﬁicwcicilr mpri@g(%};gmlt Yl‘oggh@(bﬂihd\@ﬁ aﬁmhm tévae doridiicted in a
a nanner, si.m r to a e except_ that In Ste

DARRRT Y Q%ﬁé?@?%&xampke &SP sURRILRHr Hicatippby HPLC, the Compound

Rag Qﬁb.lré‘cté}%g bFQ@MS NG rtEAS§RELed hﬁs§6€@42275354 693.47 (M+H)
2- met hoxy- uor ophenyl boroni ¢ acid was used

1es g‘@ﬂ@@@d ﬁl@rc@mip@uraﬂcvv@ﬁ doupl th hgve ehgeof l%épIEXﬁglpbfW was
LY AR BT OB RA Wy TRIACE Blpopaing o v

o @ ing Wereadngroeh dES(\Mas 6048 acES(r ) zé63. bExd.rﬁialNS9 wesralso

t.h f. 678.280439, 701, 39 Na :
T BT oY iSSP e P helc s LR B respORfine to the
fIRWindExarIbecrSdd: wars calchidtcdab eCB a4l HRDE 694178538 84;Ubineh

nass %Eect onetry where signals correspondlng to t he

qagmpas gM&Ne) obs&r &2 ES(+) = 678, ES(-) = 677.
Exanpl e 81 was charact er i zed by Iom1reso|ution mass
spectronetry where signals corresponding to the
fol | owi ng were observed Egmples80678+Na, ES(-) = 677

%Q'IE'@ %gjrome i §%grﬂhﬁ% g4 '&&90&3 IHI&H%I @gﬁ%}i:'hg&henybs'-

Ss' spec e signals correspon
follow ng were o;zbey)fhdxyl]nphaemy}:bhmkchcﬂ@r
C39H41F307 678.280439; found conpatible with (M:Na)' +
20 = 701. 2696. Exanple 82 4-{2-(2-Carboxy-ethyl)-3-

ﬁ{z((& cafrbcus@tahﬂws[%tmmrcﬁ 41nibth03y13| méthyl-[1,1%3", l"]terphenyl—S -
t er phenyl -5' -yl oxy hexg phenoxy}-butyric ac
2419{421 le%yaanlﬁaw}e@ﬁm acy W@s wthﬁfswé ﬂ%amaﬁe%wﬂaw Efample 67

Sxoeptlihhiif rs@ébeméﬂ metho XY eHy bR doid RRERRYYS THRU NI Bocfomc acid
aC|d was synthesized 1n a manner simlar to Exanple 67
eoupdipg reagent. [mStep 2, 4-fluoro-3-methylphenylboronic acid was used as the second

boronic acid coupling reagent. Coupling of the bis-arylphenol was conducted in a
manner as described for Example 57, Step 3. Upon purification by HPLC, the compound
was characterized by LC-MS. For the expected mass of 642.299283, 665.40 (M+Na)"
was observed; the compound was shown to have a purity of 100%. Example 80 was
characterized by low resolution mass spectrometry where signals corresponding to the
following were observed: ES(+) = 643, ES(-) = 641. Example 80 was also characterized
by high resolution mass spectrometry where signals corresponding to the following were
observed: m/e calculated for C3oH43FO7 642.299283; found compatible with (M+Na)'*
= 665.2886.
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Step 1, 4-fluorophenyl boronic acid was used as the
first boronic acid coupling reagent. In Step 2,

wQ@2a00/02440r onet hyl phenyl boroni ¢ acid was used BGSI/EP208/060511

second boronic acid 30 coupllngsreagent Coupl i ng of

t he bis-aryl phenol was conducted in a manner as

descri bed for Exanple 57, Step 3. Upon purification by
HPLC, the conmpound was characterized by LC Ms. For
the expected mass of 628. 2B3finple 8851. 41 (N%hb)+ was

T3k Gty €5 R 0PI BROB bl et i gpphenytS'-

nMass spectromet ryyRe-R Rroxe2bl pgﬁgang to t he
35 follomnng wer e obgérségpﬁ Xfp §§6 ES(-) = 645.

npl e 82 was characterized by WD 2009/ 024492

B! %/ ERZ00 Ppé V\ﬁi%em 261116 E{-ef’-& ﬂﬁ%lf&@et@ﬁ?,l ,% Ho 1"Jterphenyl-5'-

spectrone si gnal's correspon
Yok} phwxyd]- plenexy}eﬂnsgnwadd wﬁS@ym)thesu@ﬂ 8I+Na1anES(sn)1ﬂar t6 Exkample 67

EX 8 I d t :
e LR SR PO MR BB b ECar Y atBar 15 By @l acia
gc;iiéillagvir%a%gme?ﬁSteg bs@meﬂ%bngd ﬁu@rtagﬁeﬂy&ioe@)ﬂpi @(51(51 @38 g the

ouna, . conmpatl e . = .
gggné%@@nm@e%u@ 11%re&ger{t2 C{ogg%gaqféwga@gﬂphgnoéwas conducted in a
{n@mﬁé as HEéé@i'b@d ?or Eﬁfﬂﬁ@(yf Sedphi. qg‘ﬂﬁgpu?ﬁﬂ@aﬁ@ﬁ BPEIPYIC, Bie compound

yl oxy) - hexyl | - phenoxy}-buty rlc ac

pas ¢irraierizest py dthlS, - rthe @Evecﬁleﬂ @I@ﬂSbO%mﬁe?tOHé%yﬂB 3OHMsNa)'
Bl ALRIERN M 90V, b DSRS0 DAL v

acl d was 8y nt Ized In a manner s
ebacapdrized H:v&tlow mesBtugon Inass kpcphentrg wﬂetumgxmlsccmpbndmg to the

BBl S ere ) LA L7 Ry B ok Emale i Ve isEigrized by

Rsv thGlus@cMack shoctbh@n) whaeisiineBeptrtspdnd@a e tHe. following were
Cbupllngggf the bjs- ar%IphenoI conducted in a
]2

FeReA” BSCastRiDiad @ZJ@X@H@% Slowapalsy chgggterized by high

Eegasmﬁb&ﬁiagsogbe@aforhﬁ%h&@% @mee%gbonaﬁg tG R8s G §Zv§‘éile
e expected mass of 634.240055, 65

qiaem)immmcmg@foy T o R oM vk dtoomatiblg ik NN
ridoy of 100% Exanple 83 was characterized by |ow

resolutlon mass spectronmetry where signals

corresponding to the 20 fO||OMAng wer e observed: ES(+)

= 634, ES(-) = 633. Exanplﬁ mg@hcharacterized by
| ow resol uti on mass spectr V ere signals

CAR YU G elhiy ] P-N0vé g Y& 6xy-PINE €3 Meter iRy )-5 =yloxy)-
634{+ﬁla ES(j-aSg MG)?S%% tExa l e 83 was yaflgoeychaqlrjtacterlyze ylox)
by high resolut|onlﬁ%§31§$EE¥WdW§VF93ﬁMbre si gnal s

corresponding to the follow ng were observed: nme
cal cul ated for C36H39F07 S 634.240055; found
¢-dRpatGabexynithyl)-35 6¢(Hi-Ringro+d-meg®Ry 429 33", IEKerivp¢ney -8 4yloxy)-hexyl]-

phenoxy}-butyric acid was synthesized in a manner similar to Example 67 except that in
Step 1, 4-fluorophenylboronic acid was used as the first boronic acid coupling reagent. In
Step 2, 2-trifluoromethylphenylboronic acid was used as the second boronic acid
coupling reagent. Coupling of the bis-arylphenol was conducted in a manner as
described for Example 57, Step 3. Upon purification by HPLC, the compound was
characterized by LC-MS. For the expected mass of 628.283633, 651.41 (M+Na)' was
observed; the compound was shown to have a purity of 100%. Example 82 was
characterized by low resolution mass spectrometry where signals corresponding to the

following were observed: ES(+) = 646, ES(-) = 645. Example 82 was characterized by
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4- [3- [6-(5-Benzo [ 1, 3]
di oxol - 5-yl -4' - met hoxy- bi phenyl - 3-yl oxy) - hexyl ]

W0 2000824392 boxy- et hyl)-phenoxy]-butyric acid 3@CT/EP2008/060511

4-13-[6-(5-Benzo [ 1,3 ] di OXOg _
1-5-yl - 4' et hoxy- bi phenyl - 3- y{xy) - hexyl ] - 2- ( 2- car box

- et )-phenoxyl-butyric acid was synthesized. in a

K e PR e s SR SHAPER Sy s v
besezell 1ESHY =068k Na; WS(her 6T Exagiptt 8tasasisledclasadtdiezed by high
first. boronic acid c urpl L n reagent.. In ﬁtggfp 2,.

wesplutjon grass %P@fﬁmﬁﬁéwﬁiﬂ Botedals CoHERdiRg to Siefollawingavere
8LARE: B QUUINEE fREI3HAQHOY 608,28 $653L Pdund COHPLIIRE wafh (M+Na)'*
the bis-aryl phenol was conducted in a WO 2009/ 024492
PCIE2808/ 060511 - 97 manner as described for Exanple

57, Step 3. Upon purification by HPLC, the conpound

was characterized by LC-MS. For the expected nmass of
654. 282885 for C39H4209, B¥ngk 88M+-Na) 1+ was

A S e RS DL L TS
di oxol - 5-yl - 4' - f | yRx)-BexylephotloxPj-paenid ackd y| oxy) - hexy
] -2-(2- carboxy-ethyl)-phenoxy]-butyric acid
4-[3-[6-(5-Benzo [ 1,3 ] dioxo
lc{éz(zlcﬁboiyt&ﬁyl?lg3['6:(8‘8%8&5ﬁh{éhﬁa&ﬂf&idﬁh@f&ﬁ)yﬂb‘%@%@h?-yloxy)-
(2 10 carboxy-ethyl)-phenoxy]-butyric acid was
h%ﬂ]hlémnwc}-gtﬁyrac pif s swithesized ip & nRpasii@ilg7o Espawls 67 except
' t . 21di [ - 5-Vl- i c_.aci. :
B0k 4 FERphon 2STERh: dhid OHCho AR ELE Wffing
Staemt 2n SemBt hipkethdx f4uitwarpprenylbbaomonicd wes dsedas thesedond

t he . db [ . d i t. Coupl i,n
Birohiacish SURR BReD: CollhiunahbhaREGRT His paitBic Ha
fhantdriabdesctived a1y, SEpen Bpordpatfication by EIRLCY theddmpound
HPLC, the. conmpound 15 was char agt eri zgd b%wLC- MS. For .
Wﬁ%clmfé?%g Dirdds Moy Bdhosmsatgd nerse0684 FA0RET 05 7vigd M+ Na)

QRS EhREd; B %O&gwgs WRSSHAML 4 Purl o€ 180RY fExfabhp_féf 83 was
100% Exanple 85 was characterized by | ow resol ution

=Xanp :
phisactepred b dove resp luflea meass prpstip sy whespagitilngpricspardeng to the
| ' d: = 6 -). .= .
B M P I B Bk E S d%u) R okt by
sz sslpaet masedpestravharyewberg sansls corregopdingd ito thetfolldwimg were

0 follow ng were o rved: e calcul ated for . .
e B8 85050 SandSthaina: dommalt £ i Hifasisrpq by hieh
Fes6liBoR 888 speyasmétey Wherdsignals chfef{fonBRRZ6 tHe fdllSking were
dioxol-5-y|-3'-nethyl-bighenyl-S-glox ) - hexyl ] . )
observed cafyeplgplatod fos gl pEBna Rt v 0bse %qqné cqpypatible with
vk Haf 6=(55Bemg0 [ 1.3 ] di oxo

-5-yl - 3" - net hyl - bi phenyl - 3-yl oxy) - hexyl ] - 2- ( 2- car boxy
- ethyl)-phenoxy]-butyric acid was synthesized in a
manner simlar to Exanple ool that in Step 1,
benzo[ 1, 3] di oxol -5-yl -boronic acid was used as the
4k [3sfio-SeBarzo ,Hdiakol-5-yl-4'-methoxy-biphenyl-3-yloxy)-hexyl]-2-(2-carboxy-

ethyl)-phenoxy]-butyric acid

4-[3-[6-(5-Benzo[ 1,3]dioxol-5-yl-4"-methoxy-biphenyl-3-yloxy)-hexyl]-2-(2-carboxy-
ethyl)-phenoxy]-butyric acid was synthesized in a manner similar to Example 67 except
that in Step 1, benzo[1,3]dioxol-5-yl-boronic acid was used as the first boronic acid
coupling reagent. In Step 2, 4-fluoro-3-methylphenylboronic acid was used as the second

boronic acid coupling reagent. Coupling of the bis-arylphenol was conducted in a
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30 coupling reagent. In Step 2, 3-nethyl phenyl boronic
acid was used as the second boronic acid coupling

WO 2@gen492 Coupl i ng of the bis-aryl phenol was ceCER10681060511

in a manner as described for E%anple 57, Step 3. Upon
purlflcatlon by HPLC, the conpound was characterized

?1%&1_ '§\./§ V\%CI‘I% Eser Vmg?e i?egteé)o o%n dl? 3;1 10% a EZ%H?E%%\? compound

@aptl[drider@zfed bg)(l% I\/E(almﬂtbe &@)ema n3iss 6%48232885 f(ﬁ”CC3bH4209,

ut,i on MRSS S ctronet e signals .
%/V f‘i@)%ﬁ n&’a§8 PRy efewpwgﬁ%%%&wte%mw%@mOM
-98 follow ng were observed: ES(+) = 638+Na, ES(-) =
637. Exanple 86 was also characterized by high
resolutlon mass spectronetkEyample8sd si gnal s

AT R ER RO AL S Rb I S S IR RO R Dot -

with (MNa)'+ = c@Bhoxd7athyl)HhEnaxyiHeutgdic aeid] 3-

[6-(5-Benzo [ 1, 3]

di oxol -5-yl -2' -fl uor o- bi phenyl - 3-yl oxy) - hexyl ]

4-13-([8(5‘»86@@{3[ 3](6@*6&25%—%9@&‘[&1?&)5#]3 rlbbﬂhyr l;tniphét@il-db}bl@xy) hexyl] 2-(2-
enzo i 0X0 -2"-f| uoro- bi

WE ethzéwgfn%yﬁéuw @%Wasmwﬁlzmmmnebﬂwﬁr o Example 67

&&dept thASn Y& h%%hicﬁfg 33&0%1@%01%& H&lha\%ast KefH@R! & sthbronic

except that enszl 3] di oxol -5-yl - boronic

addl goying mg@@nfaén Sﬁe % B egthyjoi-Bnetepbanylboreni peif mgps used as the

LLB8E Bron crllc%hc%%g %?eg{&ﬂgor ol I{@’&QE@Q%' bﬁ R8oF waE E(ginducted ina

was used as t C acCl coup ng reagen
ﬁiampﬂriaﬂ gesn:hbt(h ﬁ)rkﬁmﬁmt@‘yﬂp Sepdl. Vpsn morfdatorebly Hlﬁ’hﬁ? ]IlEtt cornpound

f le 57, S "
FEr AR i ARt el EReSa ptes RER T IR0 N
WS b@eﬁ@d the rcohb@uﬂ@%tﬂﬁ@nﬁﬁ&év@é peéz 02608838 ExamdleASd was
? observed t he conpound was .shown to have
&haﬁwqwdw ¥ 691 UBeR Rse SEEPLIRESTY PHgFeavignals crapspRpdimgijo the

AR WOR RSB SRS Q%’%—FNa VWBSL£=359NBkSmple 85 was also
corresponding to the "~ follow ng were observed: ES(+)

@lmgaqt@nzeégyh}glﬂegﬁqtlotgngwp@ct@nqmswmrg 8ignals correspondmg to the
\E%BW%&E eZB9er 0¥ /AR I ﬁpeld%%){« 8%9 4 B%%SW%J&& compatible

s corresp on omnng ‘wer
whtheéMfr(Nh) n=1679368:2ﬂ at ed for C38H39F08 642. 262898
found conpatible wth (M:Na)'+ = 665.2524. Exanpl e 88
25 4-{2-(2-Carboxy-ethyl)-3-[6-(4,4"-di nethoxy-[1,1";

3 1 ]terphenyl 5' -yl oxy) mgﬁubks6phenoxy}-butyric
boxy- et - di met hoxy-

ge hy [1,1
[3"16 13- Bm{Wﬂdlsmlyﬁ'ésw)mﬁﬂwy[t’}pheﬁmbmm)%{‘)ﬁ -2¢(2-carboxy-

acid was synt hesi zedeh r) phIREQGIbuti At hda to Exanple 67
except that in 30 Stepﬂ%% 4- nethoxxphenylboronlc acid

was used as the first boronic acid coupling reagent,
4-[3-[6-(5-Benzo[ 1,3]dioxol-5-yl-3"-methyl-biphenyl-3-yloxy)-hexyl]-2-(2-carboxy-
ethyl)-phenoxy]-butyric acid was synthesized in a manner similar to Example 67 except
that in Step 1, benzo[1,3]dioxol-5-yl-boronic acid was used as the first boronic acid
coupling reagent. In Step 2, 3-methylphenylboronic acid was used as the second boronic
acid coupling reagent. Coupling of the bis-arylphenol was conducted in a manner as
described for Example 57, Step 3. Upon purification by HPLC, the compound was
characterized by LC-MS. For the expected mass of 638.28797, 661.46 (M+Na)' was
observed; the compound was shown to have a purity of 100%. Example 86 was

characterized by low resolution mass spectrometry where signals corresponding to the
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and the symmetric coupling reagent Coupling of the
bi s-aryl phenol was conducted in a manner as descri bed

wo orvxanpl e 57, Step 3. Upon purification by MP/EP200$1660511

compound was characterized by,JC M. For the expected
mass of 640. 30362, 663.53 (N%h% + was observed; the

BROR R e R B Qe S Rl it ERibls SV RLfo
sipeadiérore by highhesdutsérgmadsspearongs gonbkira gighals bbneesgﬁ&ldmg to the

nginggéggrge%g%é F%/ggg 0895]51_1 5339219155;9438@;%5% fgu coapatible with

alI$Ra)'chag@ctersi zed by hi gh resolutlon mass
spectronetry where signals corresponding to the

foll owi ng were observed: me cal cul ated for C39H4408
640. 30362; found conpatiblg%ﬁﬁé g7( MENa) ' + = 663. 2928.
5 Exanple 89 4- [3- [6-(4, S- trlfluo ro met hoxy- |

1 44[3:[64S;Benzp[ 1t Hdjpxeh§Hyl-3'-fluboxbipheexly3-yloxP)-h&xyl] -2-(2-carboxy-
car boxy-et hyl) - pheno 1Q
4-[3-[6- (4, 4"-Bis-tr§ H"&ﬁSﬁ%’Pﬁo‘&@y'{“i?‘i‘d

; 3", 1"]terphenyl -5 -yl oxy) - hexyl ] - 2- (2 car boxy-

AR P AR Tl I e ALY -

éthSz Jp‘hbﬁ’cﬁ&?—%ﬁb‘i‘i@&Mﬁ%msly%%ﬁﬁéd?m%%%ﬂé@&nﬁﬁﬁ% E§arﬁ§1@ 67 except
flrst bor 6ni c "acid coupling reagent, and

Satdreiten & bﬁ@m{lhi}@omloﬁmkboromcmﬂbwgs yadfas @l@rférﬁbbcﬁ@my acid
Lom?p’lmé reag(e)r}tv\glr SJ]S{) §r %{Plglg%éne%sy’l;gtl yﬁ)%gcﬂﬁé %ﬁ@% %}% rfa'Slﬂée second

Batonigponl quplifig wagémn Coypli «F,the bis- acyiphmmhd/amamducted ina

A3 BhuF S B a5 S MRS SERBRBRE Gty compound
Was chasdtemiyctl Oy NaV®I fuithd yxpettcd GRS oﬁa@mﬂze% %656435 (M+Na)"

character| ed by | ow resol ution mass ectronetr
WA PRSCEYS nfiwoalawré%%hﬂiowgl t BNYGRDREY WG Jp@ble 87 was

é’rpﬁe?d“[é{r?z@d bERW keso lutlzﬂ%ﬂé@ spe%g‘()mktrgf wittie m@%ﬁmn%sﬁ&ld‘ﬁ%sto the

al so characteri zed resol uti on nmss

fhleptinprretcropseitied: eEséﬁgn é&%H&@rE@(sbo fdl n@xaroplts [§é was also

e . .
o8Byl SR s The B BPE S compgpeine to the
o llBWin@286:2.obséexadrpi/e cOBuldtedFo( Cs:BasHiR A2 AORYPY; f@ind compatible

di fl 1,1;3,1 "
%gpéﬁ¥ﬁ§1) 9$§2§¥1Lexyl] - 25 pLenoxy}-butyric acid
4-{2-(2-Carboxy-ethyl)-3-[6-(4,4"-difluoro-[1, 1;
3',1"]terphenyl -5 -yl oxy) - hexyl ] - phenoxy}-butyric
acid was synthesized in a imlar to Exanple 67

X 2ePLChifiylethylRBEB-(3.4" AtifdevRs: gﬁfﬁhh@(!ﬁﬁ&qm'd%ﬁf?gw&xy) hexyl]-

acid was uséd as the first boronic aci'd coupl i

reagent, and the synmmephénoxybhpkynigagid oduct ,
4,4"-difluoro-[1,1;3 ,1"]terphenyl-5"-01 was obtained
and carried forward to Step 3 as descri bed un Exanpl e

57 2-(Caigpboxygetbfl)-BHe-(Bi48-dimethoxy-[1,1'3",1"terphenyl-5"-yloxy)-hexyl]-

phenoxy}-butyric acid was synthesized in a manner similar to Example 67 except that in
Step 1, 4-methoxyphenylboronic acid was used as the first boronic acid coupling reagent,
and the symmetric coupling reagent Coupling of the bis-arylphenol was conducted in a
manner as described for Example 57, Step 3. Upon purification by HPLC, the compound
was characterized by LC-MS. For the expected mass of 640.30362, 663.53 (M+Na)' was
observed; the compound was shown to have a purity of 100%. Example 88 was

characterized by low resolution mass spectrometry where signals corresponding to the
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aryl phenol was conducted in a manner as described for
Exanple 57, Step 3. Upon purification by HPLC, the

w@omwpoat was characterized by LC-MS. For the BXPER1081060511

mass of 616. 263646, 639.49 (MtNa)+ was observed; the
conpound mas shown to have a 3% purity of 100%

e iS008 o S i ePasos Butiba? s e

\ﬂhﬁmer&leg e héghoresalesqomaisngedttonidisy Widrt eighsalg coésponding to the

A N L TS I ST o

gqegmeHeggymxmere signals corresponding to the

ol owi ng were observed: me calculated for C37H38F206
616. 263646; found conpatlble with (MNa)' + = 639. 2530.

5 Exanple 91 4- [ 3- [6-(4 ]ﬁk gor i fluo ro methoxy- [
1,1'; 3,1 "] terphenyl-5 f1 y)-hexyl] -2-(2-

c aMb[3xy- @14 yBis-tpiflmooomethiony-f 1,i £ 3oL ] terpBenyl-5'-yloxy)-hexyl]-2-(2-

4-13-[6-(4, 4" Bst f

3[ 1[]t(er pheny: @ éﬁyo%yﬁﬁfwfﬁilu(]%nggﬂ‘}oxy-

ethyl) phenoxy] -butyric acid was synthesized in a
simlar to Exanpl e in St

R Pl WO Ry BB o S be o ang e B R 2 carboxy-
éﬂhﬂlﬁlph%x%ubﬁty@i%'agld M&L&gh h@ﬂzé@ﬁgﬁﬁ&mﬁf‘ Gintifae t@EﬁHﬁ;}l& 6% except

coupl'i ng product is-trifluoromethoxy
that 1n18teg ﬂ&gﬁbmmghomph@méb@‘gﬁmaﬁ@mw@e@ ay é'@st boronic acid

C a
pu#%@é%§/%ghkgﬂhagﬁéyg&%(%h‘ﬁg%@%g&abgﬁc arac?éplze
blyl 13CH ' MSrphekolr 5'toth evae e preoted dndrassicd forv4 sl @488 as déscrib&l un
obser h ound was, shown to e
EMEBIe o7 SProaaAn s by BPBE IRt vs PR Sy o LC-vs.
Festb bipcotedagss of SWQ47088}37475(52/\4M1H3 FhQbBktred; the compound was
corresponding .to the fall owi ng were observggy ES(+) =

Jhapesp pyrity of 490% e Eapinde B Wiehasicdizeh By v é?splﬂé]en mass

@péct}bla&ry %eﬂets&gm M@&QI@% ehd fB'HEMn\g w@%ro%se%&ﬁ fSB+) =
correspondi n the foll owing were observed:

¢aiNA, dEdd) F 7 M@S@Wﬂ@o zhazf@gsrlzerddwdugl@mﬁplat%n@ss

%ﬂ %@ i‘%@‘r@lﬁre Sygnlesh]CO%)%g@ndlrE@WPé E)llg%mg were observed: m/e

fBev(ldred s HyFadd TH3- 4708 8idomad fondpatible3vith " (M+Na)'" = 771.2362.

terphenyl -5 - 25 yl oxy) - hexyl ] - phenoxy}-butyric acid

4-{2-(2-Carboxy-ethyl)-3-[6-(4"-di net hyl am no-4-fluoro
-[1,1;3,1"]terphenyl -5 yEgﬁuﬁmgo

hex e&zéghenoxy butyr C aci /Mt hesi zed in

AoRxrethy))-g5{frbr ‘%ﬁ“%@c@ 33! ,ﬂhgernmn&%pvquy) hexyl]-

4 (phenyl) di met hyl - ngn@not;@ I PUhRie&ii@ was used as the
first boronic acid 30 coupling reagent. In Step 2,

4-f1 uorophenyl boroni c acid was used as the second

90y 6 SRUELARERRER . SR Bl vy
f)]mnoEp(}ahuﬂyﬁc 50id vBisapntBesitdgan apnminéf gatlaoto Exankiit €7 ctdept that in
gtoegﬁ? Ef-r%ﬂlo\lg\gj‘tnfslethoxyphenylboronic acid was used as the first boronic acid coupling
reagent, and the symmetric coupling product, 4,4"-difluoro-[1,1";3',1"]terphenyl-5'-0l was
obtained and carried forward to Step 3 as described un Example 57. Coupling of the bis-
arylphenol was conducted in a manner as described for Example 57, Step 3. Upon
purification by HPLC, the compound was characterized by LC-MS. For the expected
mass of 616.263646, 639.49 (M+Na)" was observed; the compound was shown to have a

purity of 100%. Example 90 was characterized by low resolution mass spectrometry
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characterized by LC-M5. For the expected mass of
641. 315267, 642.55 (M+H)+ was observed; the conpound

woR®ehaen to have a purity of 100% Exanple 9PCTHEB208%5060511

characterized by | ow resol uti 9RyMBsSs spectronetry
where signals corresponding to Phe WO 2009/ 024492

P /EP20 8/.06051 oW N

B IR i 2o B U R RERE S PC D B ey s -
6E% O]EXHrmIﬂg ofrmas akp ehztrﬁalﬁilﬁierd)’oyvmglﬁ ﬁ:sslugma haiss sc]ipectrometry where
corresponding to OW Nng wer e sev ;
SaRs por sonde @%ﬁ?&f@m@@g BATE Chpersed: m [?aﬁé%inga?pﬁs@z%
¥ 8. D6 It Hourd mmﬁﬁ%l&&%ﬁ (O+HRg MR 63@@530
4-{2-(2-Car boxy- et hyl ) -
[6- (4" -di net hyl am no- 5- th| ophen- 3-yl - bi phenyl - 3-yl oxy)
- hexyl ] -phenoxy}-butyric '
4-{ 2-( 2- Car boxy- et hyl ) - 3- [%’ied(‘ﬂpf-e%ilnet hyl ani no- 5- t hi oph
en4§E3yﬂ6-@i‘bhﬁﬁwﬁmoy¢mﬁ@l)oxyma,iyB11 ﬂtwlphmw}l-%giwajhexyé]f -(2-
aci d was synthesized in m.lar t anpl e
except that in SEER°Y; etgy'(‘)raﬁﬂgﬁ%)a DHEYEE AS il ani ne
boronic acid mas used as the first boronlc acid

ling, reags In Ste thio | bor oni

LR BETRE cnsirrons Gab b RomBrm s npoPdbaeaerbosy-
&ayp.phBgh <8 1 ic R R @ﬁ%d 1%%11@[%9 wietiRd td Exaﬁ‘nple 67 except
manner as escri bed Exanpl e 57, Step 3. Upo

po
hat infStemd | ‘bﬁlbeW@OX}ﬂ)ﬂién}dmfp@@r@GldM@ usgéhas @v@tfmtub@émlc acid

it et R RARGEL B8 TR0 S lyorBidings,

plyt’' ;3:‘. V' Tefpht09s -oEwarpbri@d andsarricth &rr_a(atcbtloi Stewl3 by désombed in
P 5n R R RAGe PRFPhY: 1 odinaE §as ghagoctsuigegypy LC-s.
B30the ESfec)ed B2 8¢ 78K 2417088, 24 51OV A )S av B huds@ot® thZ&inpdind was

by high resol yti on mass spectronetry where naI
OB f8NeIR R P ft R C}ﬁagwﬁ:qq%l Wat %har%%ggpq%a owgolutlon mass

ﬁé’lln@ttrf %h@l%rs@gﬂs%%ewld%)gﬁg %@%h@@vi‘ng \ffré_pi’é r6@561‘\762(1 ES(+) =

atible with

Z4§*2\18( ELar H kY- Eﬂlilw? 98ag al(sachﬂlra@mze@h?étlglyres{)llltmn mass

p ot} BRERal SrAh  PRIR oty
dalculate®@'for ngngFaD@WéﬁrMmSS -fybakgompueiile }ith (M+Na)”— 771 2362.
phenoxy}-butyric acid was synthesized in a manner

simlar to Exanple 67 except that in 30 Step 1,

phenyl boroni c aci d was useﬂxﬁﬁ lelb2 first boronic acid

cou Iln(gareagent ln Step ,
44t{PudrArhoREeHPIFratrit bér@eﬁhalaaena-%w@sléd as1{ Kerphenyl-5'-

second boronic acggxs;pHpig)“nghel{og?ggg bvricGRy@! | ng of the
bi s-aryl phenol condu na m ner as descri bed

for Exanple 57, Step 3. Upon purification by HPLC,
H-Q%-@%QW&W?—S ﬁ%g(ﬁﬂahﬁé’thﬁgﬂi&y&ﬂuoro-[ 1,143',1"]terphenyl-5'-yloxy)-
hexyl]-phenoxy}-butyric acid was synthesized in a manner similar to Example 67 except
that in Step 1, 4-(phenyl)-dimethyl-amine boronic acid was used as the first boronic acid
coupling reagent. In Step 2, 4-fluorophenylboronic acid was used as the second boronic
acid coupling reagent. Coupling of the bis-arylphenol was conducted in a manner as
described for Example 57, Step 3. Upon purification by HPLC, the compound was
characterized by LC-MS. For the expected mass of 641.315267, 642.55 (M+H)" was
observed; the compound was shown to have a purity of 100%. Example 92 was

characterized by low resolution mass spectrometry where signals corresponding to the
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LC-M5. Exanple 94 was characterized by | ow resol ution
mass spectronetry where 35 signals corresponding to

W@ b@od4bDWi ng were observed: ES(+) = 612 ES(-PCHEBDES/060511

WO 2009/ 024492 PCT/ EP2008/ 060531 = - 102 Exanple 94 was
characterized by | ow resol uti on nmass spect rorret ry

o PRk SETSPORTE 1, 5ok R LIS i

&Issloucﬂﬂ alascipettraaéctrpyhéieglpnaBolipondingas $he fo llowing were

PGl i GG R v 36 S o LoAval Btynd 5P medin M )’ =

54;65,2’_22288718 found conpatible with (M:Na) 1+ =

635. 2780. Exanple 95 Assay of conpounds for

i nhi bition of LTB4 activi ty Ca2+Fl ux Assay for LTB4

Ant agoni st Assay 1o Cell é\% o§ondi tions: Human

| eukem a HL-60 cells endogenou y expressing BLT1 and

Bt-12 (2-€aepixyr cthyb+3e[6- @Lﬂdimewlamnﬂmmmﬂm 3gtibiphenyl-3-yloxy)-
suppl enented wi th 2Q% t&}1 | ne ser Uﬁm 2mv

gl ut ani ne, 100U/ m teifl eflﬂx nlbu Y966

streptomyci n. Seventy tmo hours pri or to experi ment
u5|n unt

gg{:%lté @%E@gyoéﬁﬁfge{édép RSy RS- SRRy hgnyl-3-yloxy)-

L h
Q&&g ﬁtl?éﬁégél;%} 2\“3.5’130 %églﬂg&lﬁ;sﬁlt%is%g% a?%%@rﬁﬁﬂ@?;ﬁﬁgﬂqe 67 except

ymo‘?rtep hed- é[)lﬁé}’lbﬁémthylo?é@iﬂﬁ §orufcr E@lld W@u@d@ﬁm ﬁxgtslaaromc acid
{%]Jép’hn%@c% c A ‘é' t%?oﬁ)hlan-?- Y550k %fsqlspc}{ agf g%%oﬁi "WBronic

nts o ne via press
Had kowlinBatapote dCSpling Sﬁtlmthlsaarqunndl wasmgn&&md iHERESner as

@%2?@% g?ﬁﬁggﬁﬂeﬁ a@PO\r{ﬁﬁf gtml?y ﬁﬁ%he&e(sp&qgul@d was
Balranaedd 53/1IC-50. Ukdrake egit@il ma@gommgﬂ’ﬁ%somqma&was

and 5 probenecjd). Retinoic Acid induced HL-60
e@eh@% SORBAMALHAL LN 19 %at%weﬂta/@éé@% Bemanls P3iges

andadt &g @?Wgesogﬁ’loﬁtma%s @gctrgﬁleﬁf Wird naq’seélﬁfegly otiidYo the

the | oadi ng buffer/repl acenent i spensed into

Blawieg WoisTobstved-diS(- hT 6P pEat-bs EaF sompie 8 pvanediol dhpracterized

I
&ngﬁ @%ﬁ)ﬁﬂlonn c%g§§%%£eﬁg¥s he%%%%%ﬁ% gggrré\;génedlngr"@g% goélogvtmg were
GB(setxh:d nhéscal @dated tom €B 5 MO 62N2HBIS Pand/bompatible with
P as well as LTB4 (Bionmpol) was 30
Q&Eﬁi ggﬁ@%x concentration in HBSS/ 20mV
HEPES/ 0. 59BSA buffer. After the incubation, both the

cell and conpound plates were brought to the FLI PR
and 5i of the diluted conpb¥BBle®dre transferred to

th I R (1t - -
s bl aLrauy LR LR e by o)
hour i ncubati on, hexyl]-phenoxy}-butyric acid

4-{2-(2-Carboxy-ethyl)-3-[6-(4-fluoro-3-methyl-[ 1,1';3",1"]terphenyl-5'-yloxy)-hexyl]-
phenoxy}-butyric acid was synthesized in a manner similar to Example 67 except that in
Step 1, phenylboronic acid was used as the first boronic acid coupling reagent. In Step 2,
4-fluoro-3-methylphenylboronic acid was used as the second boronic acid coupling
reagent. Coupling of the bis-arylphenol was conducted in a manner as described for
Example 57, Step 3. Upon purification by HPLC, the compound was characterized by
LC-MS. Example 94 was characterized by low resolution mass spectrometry where

signals corresponding to the following were observed: ES(+) =612 ES(-) =611.
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pl ates were returned to the FLIPR and 25 tl of 2.2X
LTB4 was added to the cell plates. 35 During the

W@ e®ap24491 uor escence readi ngs were taken sinmul PCHEP298$/¢60511

fromall 384 wells of WO 2009/ %%4492 PCT/ EP2008/ 060511
- 103 the cell plate every 1. g’seconds Five readlngs
re t en t est
%ﬁ%a[x%&lf @5 fwag Chatd te%%d tFthBW 0r|e§lo%ét10d1 réllawp?cg%dé%e&g \{\//h 18 ggaals
tcmespmlrdlﬂ@iol th@folbhﬁng eetd opbrat&. ES(hp=Toll peNgsESAT e 6\Mls Exarnple
and af

nti nuou nmoni t ored befor.e, durin
Sates P C?aagctsﬂ%eétbéa hl&} resQluHo M ST oY %?f&élgn als
BasRpOEES: {0 tHE FARSEnd WeReHcRed: HRI@RERRG D | C%Pﬁ
wel | fol l'owi ng agoni st addition was determn ne The

PH3-28&4118; fomféaﬁ@@néétbéfewrtbéww)froﬁ%am well, prior to
ligand stinmulation, was used a zero basellne val ue
for the data fromthat well. The responses are
expressed as % i nhi bi ti on Bfample 95Sneutral contr ol

tral I d L DVBO
but ot est B a5 apund s LEGRIE prc Btc Bl
¢al Phuk2Adsay oyt Aytagodst[Assgy3, 5-di 1
ridip-4-yl3pheqory)-hexyl]-phenoxy}- IC50 = 0.07 nM

ﬂuhﬁh ﬁ&k@&iﬁﬁﬂz@i c%ll@]:ﬁ’dd@é%us@y éélpTer%sﬂa BLTl _and BLT2 receptors were
en- enoxy) yl]-2-(2- 0.21 nM

@Ldm@kyhl%aRMivrllw(bméﬁquwblwwqu veith %O%Ef@tﬁbboe/mn serum, 2mM
éﬁtﬁ%gggrho@% r@&h%{%%gy dr%g%%/ fré Stﬁéedr%]oxg{'ﬁnl C50 = 0.36 nM
Serxteylty ttwodmuds Exiampl expdriméi-oells mrcbmxtyd emhgz |V)1&(3)1Hlt fe@g@ﬁ

E;__ep%r Iﬁdp%é?‘\%%@ffedb%}t€¢%q§m 8%1 sém‘lz-g O)é(zy h tﬂ Xrnlalete growth

ére(il%-c()ﬂtaﬁaﬂi OXVI-Rdtinglc) A&d (§8nda$- ( 2- chI oro 15
pyridi n-4-yl)-5-thi ophen-3-yl -phenoxy]- 1C50 = 0.57 nM
hexyl } - phenoxy) - butyric acid Exanple 4-

be LbaaghanynGhy| )3 - 16-(3 pyrimdin 16

en- 3-yl - phenoxy) - hexyl ]- 1C50 = 39 nM
Bl el el B RW Al 15A 56 K6, Maiwalr Pevices)
%/Fugllreg%u%lé g)k éﬁsss%{ llvgl% Pg‘ Zorstetﬁcs of ?1]6 Véal ((Expﬁe&léltlmio i%O mM—Iank’
Balanced Salt Solutlon containing 20mM HEPES and 5mM probenecid. Equal volume of
the loading buffer was mixed with the replacement buffer (Hank’s Balanced Salt
Solution containing 20mM HEPES, 0.05%BSA and 5SmM probenecid). Retinoic Acid
induced HL-60 cells were counted using ViaCount reagent, centrifuged and resuspended
at 2.0x10° cells /ml density with the loading buffer/replacement buffer, dispensed into
384 well black/clear microplates (Falcon)(25ul/well) and placed in a 37°C/5% CO,
incubator for 1 hour.

During the incubation, test compounds were prepared at 6X the desired
concentration in HBSS/20mM HEPES/0.05%BSA as well as LTB4 (Biomol) was
prepared at 2.2X concentration in HBSS/20mM HEPES/0.5%BSA buffer.

After the incubation, both the cell and compound plates were brought to the FLIPR
and 5ul of the diluted compounds were transferred to the cell plates by the FLIPR.

Plates were then incubated for 30min at room temperature. After the % hour incubation,
plates were returned to the FLIPR and 25ul of 2.2X LTB4 was added to the cell plates.

During the assay, fluorescence readings were taken simultancously from all 384 wells of
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car boxy-et hyl ) - phenoxy] -butyric acid Exanpl e
4-{2-(2-Carboxy-ethyl)-3-[6-(3 -fluoro-5 18

WQ@0oa243924- yl| - bi phenyl - 3-yl oxy) - hexyl ] - 1 C50 =POI/LB2008W60511

phenoxy}-butyric acid Exanple1%3
{2- (2 Car boxy- ethyl) 3-[6 2

%ir? a.? g[}?@ S (:se%l I%iaoE}é)g nﬁé}dx ﬁ/gs Were %en to esta%}lsh a stable baseline,
theh 35 LB (TB4Bef Zaﬁfqile 3ladirapidily-abd yimtﬂtaﬁébusly added to each well of the

I - ph he :
%ﬁ[ IIPJlgtI)?;T]éq Wr)’:e)scgﬁcg‘n %(syq ﬁlﬂ%}pfy g}&tqi %fﬁfﬂo glzlrjfngne'l\r/lld after sample
4ddiGod Ror @130@%1@1%%&- tigked fqnmse&m}dé ﬁes%@mses élncrease in peak
ﬁyrlnldln- 5-yl - phenoxy) - hexy I1 -(2- 0.43 nM

BeIsERepCcAtim gich-wHeledryngngopis @ddafewwv@ezg@gm@izmgzmal
ﬁé{ﬁ/{eg’ %geolg/ @g%h each%&%zﬁ, pﬂor(t%'lfggn&:ﬁ'hﬁﬁéﬂmfmlu%ed?’a zero baseline

wilhy i dhbna 6P, thqttdmik iTihe Gespbses amaxipcﬁsmd dsC5 nhibifo@ 8f the

4 4-yl -phe o heno

Foenl%w}( ?%&Frﬁ_ %{@ﬂ& Fejcegfe ézlffb Xﬂ)@ lbut no test
pyhpﬂmﬁ)z-yl-phenoxy) hexyl] phenoxy}- 1C50 = 0.97 nM
butyric acid 4-(2-(2-Carboxy-ethyl)-3- {6-[3-(1,6
Exanpl e di net hyl - 2- oxo-4-trifluoronmethyl- 1,2- IC50 =
ggsag,Areg\ms 28 di hydro-pyridin-3-yl)-5-thi ophen-3-yl -
phenoxy] - hexyl } - phenoxy) -butyric acid anple 4-[3-

{ﬁxa[rﬁ i s4-(2-(2{Cadrosy il h6-43 1di- 3
NOXy] |- Ingiginy- zlrpmmay)blmyl]axmmy} | C501G500 =070
phenoxy]-butyrlc acbutyfr acid

4-{ 2- (2-|Car hgxye.e8 mehdo[3:3 cﬁm(o?l v1K- 35
t Bkophlen- 3- yi-RREsW ARk 721 G50 =8y 0 MMM
phehoxy}- but, ox§-¢ 1) 3 ,Eyr&c agid

4- { 2- ( 2- (‘nr hny\/ nf

e % : -
EE{“;'I?I?I(B: A éTyé.blphenyl-yglog%l) g)ﬁ'lgéghgeﬁgg%} | C}Asé)s 0 :00.‘ 3664n1\r/]IM
butyric acid
Example 4- {2-(2-C‘arboxy-ethyl)-3-[6-(3 -pyridin-4-
14 yl-5-thiophen-3-yl-phenoxy)-hexyll- IC50 =02 nM

phenoxy}-butyric acid

4-(2-(2-Carboxy-ethyl)-3-{6-[3-(2-chloro-

Exalrgple pyridin-4-yl)-5-thiophen-3-yl-phenoxy]- IC50 =0.57 nM
hexyl}-phenoxy)-butyric acid
Example 4- {2-(2-Ca?boxy-ethyl)-3 -[6-(3-pyrimidin-
16 5-yl-5-thiophen-3-yl-phenoxy)-hexyl]- IC50 =0.39nM
phenoxy}-butyric acid
Example 4-[3-[6-'(5-Benzo[1,3]dioxol—5-yl-3'-
17 fluoro-biphenyl-3-yloxy)-hexyl]-2-(2- IC50 =1.19nM
carboxy-ethyl)-phenoxy]-butyric acid
Example 4-{2-(2-Carboxy-ethyl)-3-[6-(3'-fluoro-5-
18 pyridin-4-yl-biphenyl-3-yloxy)-hexyl]- IC50 =0.18 nM
phenoxy}-butyric acid
4-{2-(2-Carboxy-ethyl)-3-[6-
Exaglple ([1,1%3",1"]terphenyl-5-yloxy)-hexyl]- IC50 =0.21 nM
phenoxy}-butyric acid
Example 4-[3-[6-(3-Benzo[ 1,3]dioxol-5-yl-5-
20 pyridin-4-yl-phenoxy)-hexyl]-2-(2- IC50 =0.21 nM
carboxy-ethyl)-phenoxy]-butyric acid
Example 4-['3-‘[6‘-(3-Benzo[l,3]dioxol—5-yl-5-
1 pyrimidin-5-yl-phenoxy)-hexyl]-2-(2- IC50 =0.43 nM

carboxy-ethyl)-phenoxy]-butyric acid




Exanpl e 4-[2-(2-Carboxy-ethyl)-3-(7 48 [1, 1;

3',1"]terphenyl -5 -yl -hept-6-ynyl)- 1C50 = 2.69 nM
WO b@nox4P2 but yri ¢ aci d Exanpl e PCT/EP2008/060511
4-13-[7-(3,5-Bi s-benzo[ 1, 3]d| I-5 yl 52

phenyl) heptyl] 2- (2 car boxy et hyI) G50 = 42.52 nM

anayvasl

'UU

IJIICIIU}\yJ

'gf‘ [%'(%i? 56
tﬁ%@?ﬁ& C‘% V il g | @) = (2B/VNM
but ac‘f en{’§Y Yr)‘ - [ 6- (4-chl oro- 4"
Exampl e |di n&%ﬁw@fwﬁﬁ?é’ml@%ﬂ]: 59. 77 nM_63

X |1 i

L%e%gpi‘;} - imoishinr 2y hhicoy)- fexytizheaeoxy et K0 9
Exanpl e |di net hyl ani hetyric fifidor 0- 3- net hy| - 1 C50 =
nM 65 [|1, 4-8-(2Chtberphtuy))l3-56{34 bey) - hexyl ] -
pBeaopiy }- bdingsthygl-220k@ 4 Exfoqoencthyl-1,2- 1C50 = 99.44 1M
4- { 28 ( 2-|Cadigdio~@fridy-B-y3)-b-bhidpHdnl3-1- '
3", 1"] t er phienyty]Shexyl} sshchaybutfrxaeid - | | C50 = 74. 98 nM
2 n {? %gﬁ%} 2 RUBY[6-B3 iglﬁ(zEﬁ@gmgndjn %1)
bi pHeny! |- 371 ox%he%}%hﬁ%ﬁ§ fa%fzae? Boxy- |50 = 058" MM
AEEanpe|( - BdALT BN PS g
L el ph dﬁ’% ;é?jx Y ;;“ =6°2 07407 aM
Car bCXy Cl || | 2 | UI\ IJ l \( U "|‘ )
Exddplear boky & %‘/ S e dé Exa 1,
R S e 1y

phenoxy}l-butyric ac YUha 09/ 024492 PCT/ EP2008/ 060511
- £05, 1@243} | -2sCrrrbexyeiBEbsStdod that the invention
IS AQ I, B, t'otermenyla¥ til-bemtar-yndibodi mintls =c¥6% md
i nventi an descr ifietostdutyricasid/ari ati ons of the
particular4 1129) gl%,l nd still fall
e AR o ZEERR A . 8 -2
enox yrlc acid
Example '4- {2-(2-Carboxy-ethyl)-3-[6-(3,5-di-
56 thiophen-3-yl-phenoxy)-hexyl]-phenoxy} - IC50 =0.58nM
butyric acid
4-{2-(2-Carboxy-ethyl)-3-[6-(4-chloro-4"-
Example dimethylamino-3-fluoro- _
63 [1,1:3',1"]terphenyl-5'-yloxy)-hexyl]- 1630 =59.770M
phenoxy}-butyric acid
4-{2-(2-Carboxy-cthyl)-3-[6-(4"-
Example dimethylamino-4-fluoro-3-methyl- _
65 [1,1:3",1"]terphenyl-5"yloxy)-hexyl]- 1€50 =0.47 nM
phenoxy}-butyric acid
Example 4-{2-(2-Carboxy-ethyl)-3-[6-
7 ([1,13",1"terphenyl-5'-ylsulfanyl)-hexyl]- IC50 =74.98 nM
phenoxy}-butyric acid
Example _ 4-[3-[6-(5-Benzo[1,3]dioxol-5-yl-
70 biphenyl-3-yloxy)-hexyl]-2-(2-carboxy- IC50 =0.58nM
ethyl)-phenoxy]-butyric acid
Example 4-[3-[6-'(5-Benzo[1,3]dioxol—5-yl-2'-
28 fluoro-biphenyl-3-yloxy)-hexyl]-2-(2- IC50 =0.61 nM
carboxy-ethyl)-phenoxy]-butyric acid
4-{2-(2-Carboxy-ethyl)-3-[ 6-(2-fluoro-
EX*‘Jgple [1,1:3',1"terphenyl-5"-yloxy)-hexyl]- IC50 =0.25 nM

phenoxy}-butyric acid




- 106 Cainmns 1. A compound of formula (1): R1 OH R2
XaOoO(l), HOOS5 wherein: R and R2, independently
W@RooeazaInt her, are halogen, benzo[ 1, 3] di oxol BCT/EP2008/060511
unsubstituted or nmono- or bi- gstltuted wi t h hal ogen,
2 3- dlhydro benzo[ 1, 4]d|0X|ne unsubstltuted or nono-

-substituted with 10 hal ogen,

ipf%?i ORGP aERARN et P At AR B

ahb&dlﬁieﬁf@eﬂfﬂcb iavattioddesERMOE Y6dicC advardfiofs FRAY fAreiclular
het er.oar unsubstituted or substituted with one to

FHhpdingp tmétyl}@rﬁl%deseélldé&liléaﬂ Pt thp corent iepppended claims.
consi sting of hal ogen, |ower alkyl, hal ol oweral kyl,

car boxy, al koxy, hydroxy, am nol oweral kyl and - OCF3;
bicyclic 8- to 12-nenbered heteroaryl, unsubstituted
or substituted with one to four substituents sel ected
fromthe group consisting of halogen, |ower alKkyl,

hal ol ower al kyl , carboxy, al koxy, hydroxy,

am nol ower al kyl and -OCF3; 20 Xis 0, C, S, or N
unsubstituted or substituted with lower alkyl; and a
is a single bond or an al kynyl bond, and
pharmaceutically acceptable salts thereof. 2. The
conpound according to claiml1l, wherein: 25 R and R2,

i ndependently of each other, are benzo[ 1, 3]di oxol e,

2, 3-di hydro- benzo[ 1, 4] di oxi ne or

3, 4-di hydr o- 2H benzo[ b] [ 1, 4] di oxepine; and X is 0, C
S, or N, unsubstituted or substituted with | ower

al kyl , and pharmaceutically acceptable salts thereof.
WD 2009/ 024492 PCT/ EP2008/ 060511 - 107 3. The
conmpound according to claim1, wherein:
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Ri is benzo[1, 3]dioxole, 2,3-dihydro-benzo[ 1, 4]di oxi ne
or 3 ,4-dihydro-2H benzo [b] [ 1,4]dioxepine; R2 is

woremwoosabl c 5- or 6-nenbered aryl or nonocycl i BCBEPNS/060511

6-menbered 5 heteroaryl, unsyl Béyituted or substituted

with one to four substituents el ected fromthe group

consi sting of hal ogen, Iomeqﬂgl yI hal ol ower al kyl ,

car boxy, al koxy, hydroxy, a meralkyl and - OCF3;

and Xis 0, C S, or N unsubstituted or substituted
th Lo har maceuti cal |y acceptabl e

ggltsﬁ&%?ﬁhg%@¥¥§%n£ﬁﬁ$ﬁg conpound according to claim

1, wherein saif+bicyclic 8- to 12- nmenbered heteroaryl

is 5-indolyl 5-quinolinyl. 5. The conpound

according to jm1l, wherein: i and R2,

I ndependent | ocyclic 5-p9r

6- menber e®ar yT, 1AsUbst Tt uted of s@stifutwd with

one to four substituents selected\{romthe group

consi sting of hal ogen, |ower alkyl,] hal ol oweral kyl,

car boxy, al koxy, hydroxy anlnohf | kyl and - OCF3;

and Xis 0, C, S, or N unsubstituted or substituted

with lower alkyl, 20 and pharnmaceutically acceptable

salts thereof. 6. The conpound according to claim1l,

whetgi:n: R and R2, independently of each other, are

nonocycli¢c 5- or 6-menbered heteroaryl, unsubstituted
Br au Bs irdeapetsnity OR ceHOTS. 6ur subst i t uents 25

sel ect edpfis the group consisting of hal ogen, | ower

al kyl', hal o meralky car boxy, al koxy, égrox

ami nol owesnap ﬂdy3]dm@| e, @GABstitutad OXMogO-0or b sulstitged Njth halogen,

unsubsti 4 r

phar mace u’? cal d?é/ bgrgzg ﬁo’? Ldquglgeé a %ulil)s‘[tltt?waégﬁieoé ?J] A%C) b‘%bli%]l‘%%tltuted with
badogand accordlng to claim1, wherein: R and R2,

i ndependent . ch 0 ar e .nonocycl.i - or :

6- e ﬁb er gg 3S§1|r0 3 @E@ C‘Ufilgxgnnq, ﬂln%iyﬁ-}}éwgﬁ‘éirsqunono- or bi-

het er oaryl , unsqﬁghuﬁuﬁaﬂ&g@kgghstltuted wth one to
four substltuents sel ected fromthe group conS|st|ng

of hal og@Anoqyslies- &l %mem Reedsrgvee maorgyclic 3o oF pangmbered
ﬁétgl%)éb&l M%sﬁﬁﬂed @Ir@ rvﬁM‘%rle t8 A8 s%;'i?éuen@bI selected from the

bicycliic 8- to et er oar
grosp lggnsistinged h@logsm ti@wq:rt alalnédham IDWemH@LtO@rtfowr alkoxy, hydroxy,

%ﬁ? it t el ed fromthe WO 2009/ 024492
%EB%%@%Y%%@éfiﬁgi 108 group consisting of hal ogen,

| ower al kigyclicttaltoll Dwemaickad het@aatyhxyisubatitaoxdyor shyditexy with one

‘%cm@gg% mﬁt&%'gté%@lgctgﬂ QP%FGS gro%g %o SQSa {nréao ufolggr? Ilox%elr alkyl,
haloloweralkyl, carboxy, alkoxy, hydroxy, aminoloweralkyl and —OCF3;

X is O, C, S, or N, unsubstituted or substituted with lower alkyl; and
a is a single bond or an alkynyl bond,

and pharmaceutically acceptable salts thereof.

2. The compound according to claim 1, wherein:

R, and R;, independently of each other, are benzo[1,3]dioxole, 2,3-dihydro-
benzo[1,4]dioxine or 3,4-dihydro-2H-benzo[b][1,4]dioxepine; and

X8 0O, C, S, or N, unsubstituted or substituted with lower alkyl,

and pharmaceutically acceptable salts thereof.
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8. The conpound according to claim1l, wherein Ri
and/or R2 is phenyl. 5 9. The conpound according to

W@ L@o4492 wherein R and/or R2 is pyridine, pRCT/RPI0SIE0511

or thiophene. 10. The conpoun 9ccord|ng to claim1,
wherein X is 0 or N. 10 11. Qe conpound according to
laim1, Mhquln al.d eonpo éﬁ g o
2-(2- Car% %§ %%ﬂylf(g ?% ? Bhgp ¥ @Fldin-4-yl-phenoxy
R: exyl ] bapaendqyioxbidf ¥,8idihydacibenzoft i Blioxine or 3,4-dihydro-2H-

{6-[3,5-Bis- #ﬁ;tb oro r|din-4-y|)-phenoxy]-hexyl}-2-
( 2- car bo%&/#@ HBH@H - 15 butyric acid, 4-

R214( 2- CambRYMcBE BYbD 6- areh@eﬁea ar{ll o YR ey dIers- dk B-rflerfberb

phenyl - 3- yl oxy) - hexyl henoxy}-butyric acid, 4-
{ 2- (2- Cahdb&RYLy tuﬁwt}stl te (Pr@upgltutssi miild aie 40 Jur substituents

;1 E Ih Id 53 p 2 8&}@ éi_thQi{;? @gep%é X%/ ¢ %}tﬁﬁ)}%é 95?{1@?&%{ iﬁ(xie}r aﬁéﬂ/‘l,x{aio%weralkyl,

3, 1" ]teuphenyhkﬁkydexyy'mnkwkwwmﬁbﬁamy}{mﬁtynwc

%?opﬁeﬂ[é SV%%% §§§%% QW?§“%:?ﬁ“%@?ﬁg&ﬁk%ethyl)

a{dept@xm]lcelwta/lry a&c@ﬁiﬂﬂe sdlts th&eof. [ 6- (3 -Benzo [ 1,3 ]
dioxo 1-5 -yl -5 -pyridin-4-yl-phenoxy) - hexyl]
-2-(2-carboxy- ethyl)- 25 phenoxy]-butyric acid,

4- (2- (2- ﬂ%&ﬁfﬁ)ﬁuﬁ& ok d éla{éi (@ndefll aydsioydienz @ [2-

g%@dl oxi n-6-y @‘Eﬁ drn-4-

ésey]hsm@fyl}ls pHedExhor- %qnlwlirryl aci d,

4 {2-(2-Carboxy-ethyl)-3-[6-(2-fluoro-[1, 1;
3',1"]terphenyl -5 -yl oxy) - hexyl ] - phenoxy}- butyric
acid, 30The cornpound according to claim 1, wherein:

B LA RO g Bl LG (o b omhenc el pheny -

{2-(2- Calﬁtﬁ@&é)ﬁt@t%@ﬁf JubstitutddbwitBondotprfbii dibstithenty bel&ted from the
-t hi ophen-3 -yl - phenoxy) - h?xyl] Winox } buHKric
aCI d, 4-8P8p. [6co(nglstngre A c[geg}, lgw]era yl, haloloweralkyl, carboxy,

|'5h)gdr01§r BMﬁﬁd’I@)\%&&?t Yl RhEpoxyd - hexyl ] - 2- (2-carb
oxy et hyl phenoxy] - butyric acid, WD 2009/ 024492

Bay/ EP2008LC0%.05 1N, unsubptigiteyl or substituted with lower alkyl,

%ﬁ%§%?§@%gﬁéﬂ}§§E¥%&T?5Mgﬁé§3?plnethylan1no 4-fluoro-3

5' -yl oxy) - hexyl ] - phenoxy} -butyric acid,

6. The compound according to claim 1, wherein:

R; and R,, independently of each other, are monocyclic 5- or 6-membered
heteroaryl, unsubstituted or substituted with one to four substituents
selected from the group consisting of halogen, lower alkyl, haloloweralkyl,
carboxy, alkoxy, hydroxy, aminoloweralkyl and —OCF;; and

X8 0O, C, S, or N, unsubstituted or substituted with lower alkyl,

and pharmaceutically acceptable salts thereof.

7. The compound according to claim 1, wherein:

R; and R,, independently of each other, are monocyclic 5- or 6-membered aryl or
monocyclic 5- or 6-membered heteroaryl, unsubstituted or substituted with one to four
substituents selected from the group consisting of halogen, lower alkyl, haloloweralkyl,
carboxy, alkoxy, hydroxy, aminoloweralkyl and —OCF3; or bicyclic 8- to 12-membered

heteroaryl, unsubstituted or substituted with one to four substituents selected from the
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4-{2-(2-Carboxy-ethyl)-3-[6-(3-pyridin-4-yl-5-thiophen-3-yl-phenoxy)-hexyl]-
phenoxy}-butyric acid,
4-{2-(2-Carboxy-ethyl)-3-[6-([1,1";3',1"]terphenyl-5'-yloxy)-hexyl]-phenoxy} -butyric
acid,

4-[3-[6-(3-Benzo[ 1,3]dioxol-5-yl-5-thiophen-3-yl-phenoxy)-hexyl]-2-(2-carboxy-ethyl)-
phenoxy]-butyric acid,

4-[3-[6-(3-Benzo[ 1,3]dioxol-5-yl-5-pyridin-4-yl-phenoxy)-hexyl]-2-(2-carboxy-ethyl)-
phenoxy]-butyric acid,

4-(2-(2-Carboxy-ethyl)-3-{6-[3-(2,3-dihydro-benzo[ 1,4]dioxin-6-yl)-5-pyridin-4-yl-
phenoxy]-hexyl}-phenoxy)-butyric acid,
4-{2-(2-Carboxy-ethyl)-3-[6-(2-fluoro-[1,1';3",1"]terphenyl-5'-yloxy)-hexyl]-phenoxy} -
butyric acid,

4-{2-(2-Carboxy-ethyl)-3-[ 6-(5-thiophen-3-yl-biphenyl-3-yloxy)-hexyl]-phenoxy} -
butyric acid,
4-{2-(2-Carboxy-ethyl)-3-[6-(3-pyrimidin-5-yl-5-thiophen-3-yl-phenoxy)-hexyl]-
phenoxy}-butyric acid,

4-[3-[6-(3-Benzo[ 1,3]dioxol-5-yl-5-pyrimidin-5-yl-phenoxy)-hexyl]-2-(2-carboxy-ethyl)-
phenoxy]-butyric acid,
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4-{2-(2-Carboxy-ethyl)-3-[ 6-(4"-dimethylamino-4-fluoro-3-methyl-[1,1';3',1"]terphenyl-
5'-yloxy)-hexyl]-phenoxy}-butyric acid,

4-(2-(2-Carboxy-ethyl)-3- {6-[3-(2-chloro-pyridin-4-yl)-5-thiophen-3-yl-phenoxy]-
hexyl}-phenoxy)-butyric acid,
4-{2-(2-Carboxy-ethyl)-3-[6-(3,5-di-thiophen-3-yl-phenoxy)-hexyl]-phenoxy} -butyric
acid,

4-[3-[6-(5-Benzo[ 1,3]dioxol-5-yl-biphenyl-3-yloxy)-hexyl]-2-(2-carboxy-ethyl)-
phenoxy]-butyric acid,

4-[3-[6-(5-Benzo[ 1,3]dioxol-5-yl-2'-fluoro-biphenyl-3-yloxy)-hexyl]-2-(2-carboxy-
ethyl)-phenoxy]-butyric acid,
4-{2-(2-Carboxy-ethyl)-3-[6-(3,5-di-pyridin-3-yl-phenoxy)-hexyl]-phenoxy } -butyric
acid,

4-{2-(2-Carboxy-ethyl)-3-[6-(3,5-di-pyridin-2-yl-phenoxy)-hexyl]-phenoxy } -butyric
acid,

4-[3-[6-(5-Benzo[ 1,3]dioxol-5-yl-3'-fluoro-biphenyl-3-yloxy)-hexyl]-2-(2-carboxy-
ethyl)-phenoxy]-butyric acid, or
4-[3-[7-(3,5-Bis-benzo|1,3]dioxol-5-yl-phenyl)-heptyl]-2-(2-carboxy-ethyl)-phenoxy]-
butyric acid.

12. A pharmaceutical composition, comprising a therapeutically effective amount
of a compound according to claim 1 or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier.

13. A method of treating an inflammatory disease or disorder, comprising the
step of administering a therapeutically effective amount of a compound according to

claim 1 to a patient in need thereof.

14. The method according to claim 17, wherein said disease or disorder is asthma
or COPD.
15. The use of a compound according to any one of the claims 1 to 11 for the

preparation of a medicament for the treatment of diseases selected from asthma or

chronic obstructive pulmonary disease.
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